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INTRODUCTION 

Samsung Semiconductor is a broad-line manufacturer of semiconductors that range 
from VLSI circuits such as memories (DRAM, SRAM, EPROM and EEPROM), 
microprocessors, gate arrays and programmable logic to transistors, linear circuits 
and telecommunications products. 

The KS54/74AHCT and the KS54/74HCTLS high-performance CMOS . logic 
families are Samsung's entry into the general purpose digital logic area. 

The KS54/74AHCT advanced high-speed CMOS family is designed to provide 
performance equivalent to or better than that of the bipolar 54/74ALS (Advanced 
Low-power Scholttky) family with the additional CMOS advantages of low power 
diSSipation and high noise immunity. The AHCT parts can therefore be used as 
direct plug-in replacements for their ALS counterparts (and in most applications 
for FAST and Schottky) and Improve the system performance. 

The 54/74HCTLS high-speed CMOS family offers similar benefits as a replace­
ment for industry-standard 54/74LS (Low-power Schottky), 54/74HCT and 
54/74HC. While meeting all of the HCT electrical specifications, it also provides im­
proved speed and drive capability, so that LS parts can be repiaced with no perfor-
mance degradation. . 
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All rights reserved. No part of this publication may be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, 
photo copying, recording, or otherwise, without the prior written permission of Sam­
sung Semiconductor. 

The information contained herein is subject to change without notice. Samsung 
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PRODUCT GUIDE 

1. Alphanumeric Index 

1) KS54/74AHCT Family 

Device Function 

KS54/74AHCTOO Quad 2-lnput NAND Gates 
KS54/74AHCT01 Quad 2-lnput NAND Gates with Open-Drain Outputs 
KS54/74AHCT02 Quad 2-lnput NOR Gates 
KS54/74AHCT03 Quad 2-lnput NAND Gates with Open-Drain Outputs 
KS54/74AHCT04 Hex Inverters 
KS54/74AHCT05 Hex Inverters with Open-Drain Outputs 
KS54/74AHCT08 Quad 2-lnput AND Gates 
KS54/74AHCT09 Quad 2-lnput AND Gates with Open-Drain Outputs 
KS54/7 4AHCT1 0 Triple 3-lnput NAND, Gates 
KS54/74AHCT11 Triple 3-lnput AND Gates 
KS54/74AHCT1 2 Triple 3-lnput NAND Gates with Open-Drain Outputs 
KS54/74AHCT14 Hex Schmitt-Trigger Inverters 
KS54/74AHCT20 Dual 4-lnput NAND Gates 
KS54/74AHCT21 Dual 4-lnput 'AND Gates 
KS54/74AHCT22 Dual 4-lnput NAND Gates with Open-Drain Outputs 
KS54/74AHCT27 Triple 3-lnput NOR Gates 
KS54/74AHCT30 8-lnput NAND Gate . 
KS54/74AHCT32 Quad 2-lnput OR Gates 
KS54/7 4AHCT 42 BCD-la-Decimal Decoder 
KS54/74AHCT51 Dual AND-OR-Invert Gates 
KS54/74AHCT58 Dual AND-OR Gates, 
KS54/74AHCT73 Dual J-K Negative-Edge-Trillgered Filp-Flops with Clear 
KS54/7 4AHCT7 4 Dual 0-Type Positive-Edge-Triggered Filp-Flops with Preset and Clear 
KS54/7 4AHCT7 5 Quad Bistable Transparent Latches 
KS54/74AHCT76 Dual J-K Negative-Edge-Triggered Filp Flops with Preset and Clear 
KS54/7 4AHCT7 7 Quad 0-Type Latches 
KS54/7 4AHCT7 8 Dual J-K Negative-Edge-Triggered Filp-Flops with Preset, Common Clear 

and Common Clock 
KS54/74AHCT86 Quad 2-lnput Exclusive-OR Gates 
KS54/74AHCT1 07 Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 
KS54/74AHCT109 Dual J-K Positive-Edge-Triggered Filp-Flops with Preset and Clear 
KS54/74AHCT112 Dual J-K Negative-Edge-Triggered Filp-Flops with Preset and Clear 
KS54/74AHCT121 Monostable Multivibrators with Schmitt-Trigger Inputs 
KS54/74AHCT123 Dual Retriggerable Monostable Multivibrators 
KS54/74AHCT125 Quad Buffers with 3-State Outputs 
KS54/74AHCT126 Quad Buffers with 3-State Outputs 
KS54/74AHCT132 Quad 2-lnput NAND Gates with Schmitt-Trigger Inputs 
KS54/74AHCT133 13-lnput NAND Gate 
KS54/74AHCT138 3-Une to 8-Line Decoders/Demultiplexers 
KS54/74AHCT139 Dual 1-of-4 Decoders/Demutiplexers 
KS54/74AHCT148 8-Une to 3-Line Priority Encoders 
KS54/74AHCT151 1 of 8 Data Selecto~s/Multiplexers 
KS54/74AHCT153 Dual 1 of 4 Data Selectors/Multiplexers 
KS54/74AHCT154 4-Une'to 16-Une Decoders/Demultiplexers 
KS54/74AHCT155 Dual 2-to-4 Line Decorders/Demultiplexers 
KS54/74AHCT157 Quad 2-Une to 1-Line Data Selectors/Multiplexers 
KS54/74AHCT158 Quad 2-Une to 1-Line Data Selectors/Multiplexers 
KS54/74AHCT160 Synchronous 4-Bit Decade Counters 
KS54/74AHCT161 Synchronous 4-Bit Binary Counters 
KS54/74AHCT162 Synchronous 4-Bit Decade Counters 
KS54/74AHCT163 Synchronous 4-Bit Binary Counters 
KS54/74AHCT164 8-Bit Serial-In/Parailel-Out Shift Registers 
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PRODUCT GUIDE 

KS54174AKCT Family (continued) 

Device Function !tage 

KS54/74AHCT165 8-Bit Parallel-ln/Serial-Out Shift Registers 173 
KS54/74AHCT166 8-Bit ParaJlel-ln/Serial-Out Shift Registers with Clear 176 
KS54/74AHGT168 Synchronous 4-Bit yp/Down Decade Counter.s 180 
KS54/74AHCT169 Synchronous 4-Bit Up/Down Binary Counters 180 
KS54/74AHCT173 4-Bit-Type Registers with 3-State Outputs 185 
KS54/74AHCT1 74 Hex D-Type Filp-Rops with Clear 189 ... 
KS54/74AI-ICT175 Quad D-Type FilP:Flops with Clear 189 
KS54/74AHCT181 4-Bit Arithmetic Logic Unit 193 
KS54/74AHCT182 Look-Ahead Carry Generator 201 
KS54/74AHCT183 Dual High Speed Adder 205 
KS54/74AHCT190 Presettable Synchronous BCD Decade Up/Down Counter 207 
KS54/l4AHCT191 Synchronous 4-Bit Up/Down Binary Counters 211 
KS54/74AHCT192 Preseftable Synchronous BCD Decade Up/Down Counter 215 
KS54/74AHCT193 Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 219 
KS54/74AHCT1 94 4-Bit Bidirectional universal Shift Registers 223 
KS54/74AHCT195 4-Bit Bidirectional Universal Shift Registers 227 
KS54/7 4AHCT21 0 Octal Buffers and Une Drivers With 3-State Outputs. 231 
KS54/74AHCT238 3-Une to 8,Une Decoders/Demultiplexers 234 
KS54174AHCT239 Dual 1 -of-4 Decoders/Demultiplexers 237 
KS54/74AHCT240 Octal Buffers and Une Drivers with 3-State Outputs 240 
KS54/74AHCT241 Octal Buffers and Une Drivers with 3-State Outputs 240 
KS54/74AHCT242 Quad Bus Transceivers with 3-State Outputs 243 
KS54/74AHCT243 Quad Bus Transceivers with 3-State Outputs 243 
KS54/74AHCT244 Octal Buffers and Une Drivers With 3-State Outputs 240 
KS54/74AHCT245 Octal Bus Transceivers With 3-State Output' 246 
KS54/74AHCT251 , 1, of 8 Data, Selectors/Multiplexers witl! 3-State Outputs 249 

, KS54/74AHCT253 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 252 
KS54/7 4AHCT25 7 Quad'2-Une to 1-Une Data Selectors/Multiplexers with 3-State Outputs 255 
KS54/74AHCT258 Quad 2-Une to 1 -Une Data Selectors/Multiplexers with 3-State Outputs 255 
KS54/74AHCT259 8-Bit Addressable latches 258 
KS54/74AHCT266 Quad ExclUSive-NOR Gates with Open-Drain Outputs 261 
KS54/74AHCT273 Octal D-Type Filp-Flops 263 
KS54/74AHCT280 9-Bit Parity Generators/Checkers with Clear 266 
KS54/74AHCT299 8-Bit Universal Shift/Storage Registers with 3-State Outputs 269 
KS54/14AHCT352 Dual 4-Une to 1 -Une Data Selectors/Multiplexers 273 
KS54/74AHCT353 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 276 
KS54/74AHCT365 Hex Bus-Drivers with 3-State Outputs 279 
KS54/74AHCT366 Hex Bus-Drivers with 3-State Outputs 279 
KS54/74AHCT367 Hex Bus-Drivers with 3-State Outputs 279 
KS54/74AHCT368 Hex Bus-Drivers with 3-State Outputs 279 
KS54/74AHCT373 Octal D-Type Transparent Latches with 3-State Outputs 282 
KS54/7 4AHCT37 4 Octal D-Type Flip-Flops with 3-State Outputs 285 
KS54/74AHCT377 Octal D-Type Flip-Flops with Clock Enable 288 
KS54/74AHCT390 pual 4-Bit Decade Counters 291 
KS54/74AHCT393 Dual 4-Bit Binary Counters 294 
KS54/74AHCT399 Quad 2-Port Registers 297 
KS54/7 4AHCT 423 Dual Retriggerable Monostable Multivibrators 300 
KS54/7 4AHCT 465 Octal Buffers and Une Drivers with 3-State Outputs 303 
KS54/7 4AHCT 466 Octal Buffers and Une Drivers with 3-State Outputs 303 
KS54/7 4AHCT 467 Octal Buffers and line Drivers with 3-State Outputs 303 
KS54/7 4AHCT 468 Octal Buffer and Une Drivers with 3-State Outputs 303 
KS54/74AHCT518 8-Bit Identity Comparators 306 
KS54/74AHCT5111 8-Bit Identity Comparators 306 
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PRODUCT GUIDE 

KS54/74AHCT Family i(conlinued) 

Device Function Page 

KS54/74AHCT520 8-Bit Identity Comparators 306 

KS54/74AHCT521 8-Bit Identity Comparators 306 
KS54/74AHCT522 8-Bit Identity Comparators 306 
KS54/74AHCT533 Octal OoType Transparent Latches with 3-State Outputs 310 
KS54/74AHCT534 Octal OoType Flip-Flops with 3-State Outputs 313 
KS54/74AHCT540 Octal Buffers and Une Drivers with 3-States Outputs 316 
KS54/74AHCT541 Octal Buffers and Une Drivers with 3-States Outputs 316 
KS54/74AHCT563 Octal OoType Transparent Latches with 3-States Outputs 319 
KS54/74AHCT564 Octal OoType Flip-Flops with 3-State Outpus 322 • KS54/74AHCT573 Octal OoType Transparent Latches with 3-State Outputs 325 

KS54/7 4AHCT5 7 4 Octal OoType Flip-Flops with 3-State Outputs 328 

KS54/74AHCT590 8-Bit Binary Counters with 3-State Output Register 331 
KS54/74AHCT591 8-Bit Binary Counters with 3-State Output Register 331 
KS54/74AHCT592 8-Bit Binary Counters with Input Register 337 
KS54/74AHCT593 8-Blt Binary Counters with Bidirectional Input Register/Counter Output 337 
KS54/74AHCT595 8-Bit Shift Registers with Output Latches 342 
KS54/74AHCT596 8-Bit Shift Registers with Output latches 342 

KS54/74AHCT597 8-Bit shift Registers with Input Latches 346 

KS54/74AHCT640 Octal Bus Transceivers with ~-State Outputs 349 

KS54/74AHCT643 Octal Bus Transceivers with 3-State Outputs 349 
K554/74AHCT645 Octal Bus Transceivers with 3-State Outputs 349 

K554/74AHCT646 Octal 3-5tate Transceivers with Registers 353 
K554/74AHCT648 Octal 3-5tate Bus Transceivers with Registers 353 
K554/74AHCT651 Octal 3-5tate Bus Transceivers with Registers 357 
KS54/74AHCT652 Octal 3-5tate Bus Transceivers with Registers 357 

KS54/74AHCT658 Octal Bus Transceivers with Parity 361 

K554/74AHCT659 Octal Bus Transceivers with Parity 361 
K554/74AHCT664 Octal Bus Transceivers with Parity 364 
K554/74AHCT665 Octal Bus Transceivers with Party 364 
K554/74AHCT670 4-By-4 Register Files with 3-State Outputs 368 
KS54/74AHCT679 1 2-Bit Address Comparators 371 
KS54/74AHCT680 1 2-Bit Address Comparators 371 
KS54/74AHCT682 8-Bit Magnitude Comparators 376 
KS54/74AHCT684 8-Bit Magnitude Comparators 376 

KS54/74AHCT686 8-Bit Magnitude Comparators 376 

KS54/74AHCT688 8-Bit Identity Comparators 381 

KS54/74AHCT689 8-Bit Identity Comparators with Open-Drain Outputs 381 
KS54/74AHCT793 Octal Latches with Readback 384 
KS54/74AHCT794 Octal Registers with Readback 384 
KS54/74AHCT821 1 O-Bit Bus Interface Registers with 3-5tate Outputs 388 
K554/74AHCT822 1 O-Bit Bus Interface Registers with 3-5tate Outputs 388 
K554/74AHCT823 9-Bit Bus Interface Registers with 3-State Outputs 392 
K554/74AHCT824 9-Bit Bus Interface Registers with 3-5tate Outputs 392 
1<554/74AHCT825 8-Bit Bus Interface Registers with 3-5tate Outputs 396 
K554/74AHCT826 8-Bit Bus Interface Registers with 3-5tate Outputs 396 
K554/74AHCT841 1 ()"Bit Bus interface 0-Type Latches with 3-5tate Outputs 400 
K554/74AHCT842 10-Bit Bus interface OoType Latches with 3-5tate Outputs 400 
K554/74AHCT843 9-Bit Bus interface OoType Latches with 3-5tate Outputs 404 
K554/74AHCT844 9-Bit Bus interface OoType Latches with 3-State Outputs 404 
KS54/74AHCT845 8-Bit Bus interface 0-Type Latches with 3-State Outputs 408 
KS54/74AHCT846 8-Bit Bus interface OoType Latches with 3-State Outputs 408 
KS54/7 4AHCT 4049 Hex Inverting logic Level Down Converters 412 
KS54/7 4AHCT 4050 Hex loQic Level Down Converters 412 
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PRODUCT GUIDE 

2) KS54/74HCTLS Family 

Device' Function Page 

KS54/74HCTLSOO Quad 2-lnput NAND Gates 417 
KS54/74HCTLS01 Quad 2-lnput NAND Gates with Open-Drain Outputs 419 
KS54/74HCTLS02 Quad 2-lnput NOR Gates 421 
KS54/74HCTLS03 Quad 2-lnput NAND Gates with Open-Drain Outputs 423 
KS54/74HCTLS04 Hex Inverters 425 
KS54/74HCTLS05 Hex Inverters with Open-Drain Outputs 427 
KS54/74HCTLs08 Quad 2-lnput AND Gates 429 
KS54/74HCTLS09 Quad 2-lnput AND Gates with Open-Drain Outputs 431 
KS54/74HCTLS10 Triple 3-lnput NAND Gates 433 
KS54/74HCTLS11 Triple 3-lnput AND Gates 435 
KS54/7 4HCTLS 12 Triple 3-lnput NAND Gates with Open-Drain Outputs 437 
KS54/7 4HCTLS 14 Hex Schmitt-Trigger Inverters 

, 
439 

KS54/74HCTLS20 Dual 4-lnput NAND Gates 442 
K$54/74HCTLS21 Dual 4-lnput AND Gates' 444 
KS54/74HCTLS22 Dual 4-lnput NAND Gates with Open-Drain Outputs 446 
KS54/Y 4HCTLS2 7 Triple 3-lnput NOR Gates 448 
KS54/74HCTLS30 8-lnput NAND Gate 450 
KS54/74HCTLS32 Quad 2-lnput OR Gates 452 
KS54/74HCTLS42 BCD-to-Decimal Decoder 454 
KS54/74HCTLS51 Dual AND,-OR-Invert .Gates 456 
KS54/74HCTLS58 Dual AND'OR Gates 456 
KS54/74HCTLS73A Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 458 
KS54/7 4HCTLS7 4A Dual D-Type Positive-Edge-Triggered Flip-Flops with Preset and Clear 461 
KS54/74HCTLS75A Quad Bistable Transparent Latches 464 
KS54/74HeRS76A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 467 
KS54/74HCTLS77 Quad D-Type Latches 464 
KS54/7 4HCTLS7 8A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, ComlT\On Clear 470 

and Common Clock 
KS54/74HCTLS86 Quad 2-lnput Exclusive-O'R Gates 473 
KS54/7 4 HCTLS1 07 A Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 476 
KS54/74HCTLS109A Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 479 
KS54/74HCTLS112A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 482 

KS54/7 4HCTLS 1 21 Monostable Multivibrators with Schmitt-Trigger Inputs 485 
KS54/74HCTLS123 Dual Retriggerable Monostable Multivibrators 488 

KS54/74HCTlS125 Quad Buffers with 3-State Outputs 491 

KS54/7 4HCTLS 126 Quad Buffers with 3-State Outputs 491 

KS54/7 4HCTLS 132 Quad 2-lnput NAND Gates with Schmitt-Trigger Inputs 494 
KS54/74HCTLS133 13-lnput NAND Gates 497 
KS54/74HCTLS138 3-Une to 8-Une Decoders/Demultiplexers 499 
KS54/7 4HCTLS 139 Dual 1-of-4 Decoders/Demultiplexers 502 
KS54/7 4HCTLS 148 8-Une to 3-Line Priority Encoders 505 
KS54/74HCTLS151 1 of 8 Data Selectors/Multiplexers 508 ,. 
KS54/7 4HCTLS 153 Dual 1 of 4 Data Selectors/Multiplexers 511 
KS54/7 4HCTLS 154 4-Une te 16-Une Decoders/Demultiplexers 514 
KS54/7 4HCTLS 155 Dual 2-to-4 Une Decoders/Demultiplexers 517 
KS54/74HCTLS157 Quad 2-Une to 1-Une Data Selectors/Multiplexers 520 
KS54/7 4HCTLS 161 A Synchronous 4-Bit Binary Counters 5123 
KS54/7 4HCTLS 162 Synchronous 4-Bit Decade Counters 523 
KS54/74HCTLS163 Synchrounus 4-Blt Binary Counters 523 
KS54/74HCTLS164 8-Bit Serial-In/Parallel-Out Shift Registers 529 
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PRODUCT GUIDE 

KS54174HCTLS Family (continued) 

Device Function Page 

KS54/7 4HCTLS 165 8-Bit Serial-In/Parallel-Out Shift. Registers 532 
KS54/74HCTLS166 8-Bit Serial-In/Parallel-Out Shift Registers with Clear. 536 
KS54/7 4HCTLS 168 Synchronous 4-Bit Up/Down Decade Counters 540 
KS54/7 4HCTLS 169 Synchronous 4-Bit Up/Down Binary Counters 540 
KS54/74HCTLS173 4-Bit D-Type Registers with 3-State Outputs 545 
KS54/7 4HCTLS 17 4 Hex D-Type Flip-Flops with Clear 549 
KS54/7 4HCTLS 17 5 Quad D-Type Flip-Flops with Clear 549 
KS54/7 4HCTLS 181 4-Bit Arithmetic Logic Unit 553 
KS54/7 4HCTLS 182 Look-Ahead Carry Generator 561 • KS54/7 4HCTLS 183 Dual-High Speed Adder , 565 
KS54/7 4HCTLS 190 Presettable Synchronous BCD Decade Up/Down Counter 567 
KS54/74HCTLS191 Synchronous 4-Bit Up/Down Binary Counters 571 
KS54/7 4HCTLS 192 Presettable Synchronous BCD Decade Up/Down Counter 575 
KS54/74HCTLS193 Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 579 
KS54/74HCTLS194 4-Bit Bidirectional Universal Shift Registers 583 
KS54/74HCTLS195 4-Bit Bidirectional Universal Shift Registers 587 
KS54/7 4HCTLS21 0 Octal Buffers and Line Drivers with' 3-State Outputs 591 
KS54/74HCTLS238 3-Line to 8-Line Decoders/Demultiplexers' 595 
KS54/74HCTLS239 Dual 1 -of-4 Decoders/Demultiplexers 597 
KS54/74HCTLS240 Octal Buffers and Une Drivers with 3-State Outputs 600 
KS54/7 4HCTLS24 1 Octal Buffers and Une Drivers with 3-State Outputs 600 
KS54/74HCTLS242 Quad Bus Transceivers with 3-State Outputs 603 
KS54/74HCTLS243 Quad Bus Transceivers with 3-State Outputs 603 
KS54/74HCTLS244 Octal Buffers and Line Drivers with 3-State Outputs 600 
KS54/74HCTLS245 Octal Bus Transceivers with 3-State Outputs 607 
KS54/74HCTLS251 1 of 8 Data Selectors/Multiplexers with 3-State Outputs 609 
KS54/74HCTLS253 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 612 
KS54/74HCTLS257 Quad 2-Line to 1-Une Data Selectors/Multiplexers with 3-State Outputs 615 
KS54/74HCTLS258 Quad 2-Une to 1-Une Data Selectors/Multiplexers with 3-State Outputs 615 
KS54/74HCTLS259 8-Bit Addressable Latches 619 
KS54/74HCTLS266 Quad Exclusive-NOR Gates with Open-Drain Outputs 621 
KS54/74HCTLS273 Octal D-Type Flip-Flops 623 
KS54/74HCTLS280 9-Bit Parity Generators/Checkers with Clear 626 
KS54/74HCTLS299 8-Bit Universal Shift/Storage Registers with 3-State Outputs 629 
KS54/74HCTLS352 Dual 4-Une to 1-Line Data Selectors/Multiplexers 633 
KS54(74HCTLS353 Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 636 
KS54/74HCTLS365 Hex Bus-Drivers with 3-State Outputs 639 
KS54/74HCTLS366 Hex Bus-Drivers with 3-State Outputs 639 
KS54/74HCTLS367 Hex Bus-Drivers with 3-State Outputs 639 
KS54/74HCTLS368 Hex Bus-Drivers with 3-State Outputs 639 
KS54/74HCTLS373 Octal D-Type Transparent Latches with 3-State Outputs 642 
KS54/7 4HCTLS37 4 Octal D-Type Flip-Flops with 3-State Outputs 645 
KS54/74HCTLS377 Octal D-Type Flip-Flops with Clock Enable 648 
KS54/74HCTLS390 Dual 4-Bit Decade Counters 651 
KS54/74HCTLS393 Dual 4-Bit Binary Co!Jnters 655 
KS54/74HCTLS399 Quad 2-Port Registers 657 
KS54/74HCTLS423 Dual Retriggerable Monostable Multivibrators 660 
KS54/74HCTLS465 Octal Buffers and Une Drivers with 3-State Outputs 663 
KS54/74HCTLS466 Octal Buffers and Line Drivers with 3-State Outputs 663 
KS54/7 4HCTLS46 7 Octal Buffers and Une Drivers with 3-State Outputs 663 
KS54/74HCTLS468 Octal Buffers and Line Drivers with 3-State Outputs 663 
KS54/7 4HCTLS51 8 8-Bit Identity Comparators 666 
KS54/74HCTLS519 8-Bit Identity Comparators 666 
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PRODUCT GUIDE 

KS54/74HCTLS Family (continued) 

Device '-,- Function Page 

KS54/74HCTLS520 8-Blt Jdentity Comparators 666 

KS54/74HCTLS521 8-Bit Identity Comparators 666 

KS54/74HCTL.S522 8-Bit Identity Comparators 666 
KS54/74HCTLS533 Octal D-Type Transparent Latches with 3-State Outputs 670 
KS54/74HCTLS534 Octal OoType Flip-Flops with 3-State putput 673 
KS54/74HCTLS540 Octal Buffers and Une Drivers with 3-State Outputs 676 
KS54/74HCTL.S541 Octal Buffers and Une Drivers with 3-State Outputs 676 
KS54/74HCTLS563 Octal OoType Transparent Latches with 3-State Outputs 679 
KS54/74HCTLS564 Octal OoType Flip-Flops with 3-State Outputs 682 
KS54/74HCTLS573 Octal OoType Transparent Latches with 3-State Outputs 685 

KS54/7 4HCTL.S5 74 Octal OoType Flip-Flops with 3-State Outputs 688 

KS54/74HCTLS590 8-Bit Binary Counters with 3-State Output RegIster 691 

KS54/74HCTLS591 8-Bit Binary Counters with 3-State 'Output Register 691 
KS54/74HCTLS592 8-Bit Binary Counters with ,Register 696 
KS54/74HCTLS593 8-Bit Binary Couriters with Bidirectional hiput Register/Counter Output 696, 
KS54/74HCTLS595 8-Bit Shift Registers with Output Latches 702 
KS54/74HCTLS596 8-Bit Shift Registers with Output Latches 702 

KS64/74HCTLS597 8-Bit Shift Regiters with Input Latches 707 
KS54/74HCTLS640 ,Octal Bus Transceivers with 3-State Outputs 709 
KS54/74HCTLS643 Octaj, Bus Transceivers with 3-State Outputs 709 
KS54/74HCTLS645 Octal Bus Transceivers with 3-State Outputs 709 
KS54/74HCTLS846 Octal 3-State Transceivers with Registers 712 
KS54/74HCTLS648 Octal 3-State Bus Transceivers with Registers 712 
KS54/74HOTLS651 Octal 3-State Bus Transceivers with Registers 716 
KS54/74HCTLS652 Octal 3-State Bus 'Transceivers with Registers 716 
KS54/74HCTLS658 Octal Bus Transceivers with Parity 720 
KS54/74HCTLS659 Octal Bus Transceivers with Parity 720 
KS54/74HCTLS664 Octal Bus Transceivers with Parity 724 
KS54/74HCTLS665 Octal Bus Transceivers with Parity 724 
KS54/74HCTLS670 4-By-4 Register Files with 3-State Outputs 728 
KS54/74HCTLS679 12-Bit Address Comparators 732 
KS54/74HCTLSSSO 12-Bit Address Comparators 732 
KS54/74HCTLS682 8-Bit Magn,itude Comparators 737 
KS54/74HCTLS684 8-Bit Magnitude Comparators 737 
KS54/74HCTLS686 8-Bit Magnitude Comparators 737 
KS54/74HCTLS688 '8-Bit Magnitude Comparators 742 
KS54/74HCTLS689 8-Bit Identity Comparators with Open-Drain Outputs 742 
KS54/74HCTLS793 Octal Latches with Readback 745 
KS54/74HCTLS794 Octal Registers with Readback 745 
KS54/74HCTLS821 1 O-Bit Bus Interface Registers with 3-State Outputs 749 
KS54/74HCTLS822 1 O-Bit Bus Interface Registers with 3-State Outputs 749 

KS54/74HCTLS823 9-Bit Bus Interface Registers with 3-State Outputs 753 

KS54/74HCTLS824 9-Bit Bus Interface Registers with 3-State Outputs 753 
KS54/74HCLTS825 8-Bit Bus Interface Registers with 3-State Outputs , 757 

KS54/74HCTLS826 8-Bit Bus Interface Registers with 3-State Outputs 757 

KS54/74HCTLS841 1 O-Bit Bus Interface Registers with 3-State Outputs 761 
KS54/74HCTLS842 1 O-Bit Bus Interface Registers with 3-State Outputs 761 

KS54/74HCTLS843 9-Bit Bus Interface Registers with 3-State Outputs '1 765 
KS54/74HCTLS844 9-Bit Bus Interface Registers with 3-State Outputs 765 

.-//.-/.-" 

KS54/74HCTLS845 8-Bit Bus Interface Registers with 3-State Outputs' 169 

KS54/74HCTLS846 8-Bit Bus interface Registers with 3-State Outouts 769 
KS54/74HCTLS4049 Hex inverting Logic level Down Converters 773 

KS54/74HCTLS4050 Hex Logic Level Down Converters 773 
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PRODUCT GUIDE 

2. Functional Selection Guide 

Part Number. 
Function KS54/74AHCT Description Package 

KS54174HCTLS 

Gates and 00 Quad 2-lnput NAND Gates 14 DIP 

Inverters 01 Quad 2-lnput NAND Gates with Open-Drain Outputs 14 DIP 
02 Quad 2-lnput NOR Gates 14 DIP 
03 Quad 2-lnput NAND Gates with Open-Drain Outputs 14 DIP 
04 Hex Inverters 14 DIP 
05 Hex Inverters with Open-Drain Outputs 14 DIP • 08 Quad 2-lnput AND Gates 14 DIP 
09 Quad 2-lnput AND Gates with Open-Drain Outputs 14 DIP 
10 Triple 3-lnput NAND Gates 14 DIP 
11 Triple 3-lnput AND Gates 14 DIP 
12 Triple 3-lnput NAND Gates with Open-Drain Outputs 1.4 DIP 
14 . Hex SchmitHrigger Inverters 14 DIP 
20 Dual 4-lnput NAND Gates 14 DIP 
21 Dual 4-lnput AND Gates 14 DIP 
22 Dual 4-lnput NAND Gates with Open-Drain Outputs 14 DIP 
27 Triple 3-lnput NOR Gates 14 DIP 
30 8-lnput NAND Gate 14 DIP 
32 Quad 2-lnput OR Gates 14 DIP 
51 Dual AND-OR-Invert Gates 14 D,IP 
58 Dual AND-OR Gates 14 DIP 
86 Quad 2-lnput Exclusive-OR Gates 14 DIP 

132 Quad 2-lnput NAND Gates with Schmitt-Trigger Inputs 14 DIP I 

133 13-lnput NAND Gates 16 DIP 

; 266 Quad Exclusive-NOR Gates with Open Drain Outputs 14DIP 
-- ----

Buffers 125 Quad Buffers with 3-State Outputs 14 DIP 
and 126 Quad Buffers with 3-State Outputs 14 DIP 
Line 210 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 

Drivers 240 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP i 

241 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
244 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
365 Hex Bus-Drivers with 3-State Outputs 16 DIP 
366 Hex Bus-Drivers with 3-State Outputs 16 DIP 
367 Hex Bus-Drivers with 3-State Outputs 16 DIP 
368 Hex Bus-Drivers with 3-State Outputs 16 DIP 
465 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
466 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
467 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
468 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
540 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 
541 Octal Buffers and Line Drivers with 3-State Outputs 20 DIP 

Level 4049 Hex Inverting Logic level Down Converters 16 DIP 
Shifters 4050 Hex Logic level Down Converters 16 DIP 

Flip-Flops 73 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 14 DIP 
74 Dual D-Type Positive-Edge-Triggered Flip-Flops with Preset and Clear 14 DIP 
76 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 16 DIP 
78 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear 

and Common Clock 14 DIP 
107 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 14 DIP 
109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear 16 DIP 
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PRODUCT GUIDE 

Functional Selection Guide (continued) 

Part Number 
Function KS54174AHCT Description Package 

KS54174HCTLS 

112 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear 16 DIP 
173 4-Bit D-Type Registers wIth 3-State Outputs 16 DIP 
174 Hex D-Type Flip-Flops with Clear 16 DIP 
175 Quad D-Type Flip-Flops with Clear 16 DIP 
273 Octal D-Type Flip-Flops with Clear 20 DIP 
374 Octal D-Type Flip-Flops with 3-State Outputs 20 DIP 
377 Octal D-Type Flip-Flops with Clock Enable 20 DIP 
399 Quad 2-Port Registers 16 DIP 
534 Octal D-Type Flip-Flops with 3-State 20 DIP 
564 Octal D-Type Flip-Flops with 3-State 20 DIP 
574 Octal D-Type Flip-Flops with 3-State 20 DIP 
670 4-By-4-Register Files WIth 3-State Outputs 16 DIP 
794 Octal Register with Readback 20 DIP 
821 1 0 Bit BUS Interface Registers with 3-State Outputs 24 DIP 
822 1 0 Bit BUS Interlace Registers with 3-State Outputs 24 DIP 
823 9-Bit BUS Interface Registers with 3-State Outputs 24 DIP 
824 9-Bit BUS Interface Registers with 3-State Outputs 24 DIP 
825 8-Bit BUS Interface Registers with 3-State Outputs 24 DIP 
826 8-Bit BUS Interface RegIsters with 3-State Outputs 24 DIP 

--c--- -- -,--,-~---~- ----~~--- ---~-
75 Quad Bistable Transparent Latches 16 DIP 
77 Quad D-Type Latches 14 DIP 

Latches ,259 8-Bit Addressable Latches 16 DIP 
373 Octal D-Type Transparent Latches with 3-State Outputs 20, DIP 
533 Octal D-Type Transparent Latches with 3-State Outputs 20 DIP 
563 Octal D-Type Transparent Latches with 3-State Outputs 20 DIP' 
573 Octal D-Type Transparent Latches with 3-State Outputs 20 DIP 

" 

793 Octal D-Type Transparent Latches with Readback 20 DIP 
841 10-Bit Bus Interface D-Type latches with 3-State Outputs ,24 DIP 
842 10-Bit Bus Interface D-Type latches with 3-State Outputs 24 DIP 
843 9-Bit Bus Interface D-Type latches with, 3-State Outputs 24 DIP 
844 9-Bit Bus Interface D-Type latches with 3-State'Outputs 24 DIP 
845 8-Bit Bus Interface D-Type latches with 3-State Outputs 24 DIP 
846 8-Bit Bus Interface,D-Type,latches with 3-State Outputs 24 DIP 

-- -~--~ 

Multiplexers 151 1 01 8 Data Selectors/Multiplexers 16 DIP 
153 Dual 1 01 4 Data Selectors/Multiplexers 16 DIP 
157 Quad 2-Line to 1-Line Data Selectors/Multiplexers 16 DIP 
158 Quad 2-Line to 1-Line Data Selectors/Multiplexers 16 DIP 
251 1-01-4 Data Selectors/Multiplexers with 3-State Outputs 16 DIP 
253 Dual 1-01-4 Data Selectors/Multiplexers with 3-State Outputs 16 DIP 
257 Quad 2-Une to 1-Line Data Selectors/Multiplexers with 3-State Outputs 16 DIP 
258 Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3:State Outputs 16 DIP 
352 Dual 1-01-4 Data Selectors/Multiplexers 16 DIP 
353 1-01-4 Data Selectors/Multiplexers with 3-State Outputs 16 DIP 

Shift 164 8-Bit Serial-In/Paraliel-Out Sift Registers 14 DIP 
Registers 165 8-Blt Paraliel-IN/Serial-Out Shilt Registers 16 DIP 

166 8-Blt Paraliel-IN/Serial-Out Shift Registers 16 DIP 
194' 4-Bit Bidirectional Universal Shift Registers' 16 DIP 
195 4-Bit Bidirectional Universal ,Shift Registers 16 DIP 
299 8-Bit Universal Shift/Storage Registers with 3-State Outputs 20 DIP 
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PRODUCT GUIDE 

Functional Selection Gude (continued) 

Part Number 
Function KS54174AHCT Description 

KS54174HCTLS 

Gates and 595 8-Bit Shift Registers with Output Latches 
596 8-Bit Shift Registers with Output Latches 
597 8-Bit Shift Registers with Input Latches 

Transceivers/ 242 Quad Bus Transceivers with 3-State Outputs 
243 Quad Bus Transceivers with 3-State Outputs 
245 Ouad Bus Transceivers with 3-State Outputs 
640 Ouad Bus Transceivers with ~-State Outputs 
643 Ouad Bus Transceivers with 3-State Outputs 
645 Ouad Bus Transceivers with 3-State Outputs 
646 Octal 3-State Bus Transceivers with Registers 
648 Octal 3-State Bus Transceivers with Registers 
651 Octal 3-State Bus Transceivers with Registers 
652 Octal 3-State Bus Transceivers with Registers 
658 Octal Bus Transceivers with Parity 
659 Octal Bus Transceivers with Parity 
664 Octal Bus Transceivers with Parity 
665 Octal Bus Transceivers with Parity 

------- -- -- ------ --~-

Counters 160 Synchronous 4-Bit Decade Counters 
161 Synchronous 4-Bit Binary Counters 
162 Synchronous 4-Bit Decade Counters 
163 Synchronous 4-Bit Binary Counters 
168 Synchronous 4-Bit UplDown Decade Counters 
169 Synchronous 4-Bit Up/Down Binary Counters 
190 Presettable Synchronous BCD Decade Up/Down Counter 
191 Synchronous 4-Bit Up/Down Binary Counters 
192 Synchronous 4-Bit Up/Down Binary Counters 
193 Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 
390 Dual 4-Bit Decade Counters 
393 Dual 4-Bit Binary Counters 
590 8-Bit Binary Counters with 3-State Output Register 
591 8-Bit Binary Counters with 3-State Output Register 
592 8-Bit Binary Counters with Input Register 
593 8-Bit Binary Counters with Bidirectional Input Register/Counter Output 

Decocers 42 BCD-to-Decimal Decoder 
Encoders 138 3-Line to 8-Line Decoders/Demultiplexers 

139 Dual 1-01-4 Decoders/Demultiplexers 
148 8-Line to 3-Line Priority Encoders 
154 4-Line to 16-Line Decoders/Demultiplexers 
155 Dual 2-to-4 Line Decoders/Demultiplexers 
238 3-Line to 8-Line Decoders/Demultiplexers 
239 Dual 1-01-4 Decoders/Demultiplexers 

Multivibrators 121 Monostable Multivibrators with Schmit-Trigger Inputs 
123 Dual Retriggerable Monostable Multivibrators 
423 Dual Retriaaerable Monostable Multivibrators 

Arithmetic 181 4-Bit Arithmetic Logic Unit 
Circuits 182 Look-Ahead Carry Generator 

183 Dual High Speed Adder 
280 90 Bit Parity Generators/Checkers 

eSC SAMSUNG ~EMICONDUcrOR 
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Package 

16 DIP 
16 DIP 
16 DIP 

14 DIP 
14 DIP 
20 DIP I 
20 DIP 
20 DIP 
20 DIP 
24 DIP 
24 DIP 
24 DIP 
24 DIP 
24 DIP 
24 DIP 
24 DIP 
24 DIP 

16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
16 DIP 
20 DIP 

16 DIP 
16 DIP 
16 DIP 
16 DIP 
24 DIP 
16 DIP 
16 DIP 
16 DIP 

14 DIP 
16 DIP 
16'DIP 

24 DIP 
16 DIP 
14 DIP 
14 DIP 
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PRODU.CT GUIDE 

Functional Selection Guide (contnued) 
, . 

Pant Namber 
Function KS54174AHCT Description-

KS54174HCTLS 

518 8-Bit Identity Comparators 
519 8-Bit Identity Comparators 
520 8-ait Identity Comparators 
521 8-Bit Identity Comparators 
522 8-Bit Identity Comparators 
679 12-Bit Address Comparators 
680 12-Bit Address Comparators 
682 8-Bit Magnitude Comparators 
684 8-Bit Magnifude Comparators 
686 8-Bit Magnitude Comparators 
688 8-Bit Magnitude Comparators 
689 8-Bit Identity Comparators with Open-Drain Outputs 
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Package 

20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
20 DIP 
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PARAMETER MEASUREMENT INFORMATION 

AC SWITCHING TEST CIRCUITS 

INPUT 

INPUT 

INPUT 

Totem-Pole Outputs 
Vee 

DEVICE 

UNDER 

TEST 

• c~ Includes load and test Jig capacitance 

3-State Outputs 
Vee 

DEVICE 

UNDER 

TEST 

S' 

·c~ Includes load and test Jig capacitance 
st .. Vcc for \PZL and \Pu measurements 

S = GND for tPZH and tpHZ measurements. 

Open-Drain Outputs 

Vee 

DEVICE 

UNDER 

TEST 

• C~ Includes load and test Jig capacitance 
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PARAMETER MEASUREMENT INFOR.MATION 

TIMING WAVEFORMS 

Propagation Delays 

INPUT -' 1.aV \, -1~a~ - - -- - - -- - av 
, OV 
;.tP\.H! ' :-tPHL ~ 

'iN~~~:~ '13V .~ Vow 
--+, --.I. I I . VOL 

~~L-: ~~H~ ____ "'1 ~VOH 

OUT·OF·PHASE \\..1_.a_V _____ ....I~-1 ~a,! ___ • VOL 
OUTPUT -

Setup & Hold Times, Input Rise & Fall Times 

REFERENCE 
INPUT 

-: r~r -.of I-t, 

2.7Vl.J .... -----2::-.'::7v~t~:~ ~ ------------ av 
O.3V I 1 3V ,ul--- ov 

• I ._. o,.av r'" 'II 

DATA ;g..7V' 2.7V ot,\.--1.a-V------ av 
INPUT O.3V ,1.3V "'= 

, I I O.3V I : OV 
.... "'-tr ~ .- tl 

Input Pulse Width 

POSITIVE 
INPUT ___ _ 11.3v 

~tw PULSE 
NEGATIVE ___ """"" ...____tw 

" 13V INPUT 
PULSE 

~ , 

~ 

Enable & Disable Time for 3-Stete Outputs 

OUTPUT CONTROL 
(Low-level enabling) 

OUTPUT 
WAVEFORM P 

, , , '13V 

-tPZH --: 

OUTPUT ___ -:--.1) 13V 
WAVEFORM 2° 

3V 

OV 

av 

OV 

* Waveform 1 is for an Qutput with internal conditions such that the output is low except when disabled 
by the output control. This waveform is applicable to both 3-state and open-drain outputs. 

* Waveform 2 is for an' output with internal conditions .such that the output is high except when disabled 
by the output control. 
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PARAMETER MEASUREMENT INFORMATION 

DEFINITIONS OF TERMS & SYMBOLS 

FUNCTION TABLE SYMBOLS 
H Steady state high level 

L Steady state low level 

t Transition from low to high level 

Transition from high to low level 

x 
Z 

a .. h 

Q. 
Q. 
Qn 

Sl..= 

Don't care (high, low states or transitions) 

High-impedance state of a 3-state output I 

The level of steady-state inputs at inputs A thru H, respectively 

Level of Q before the indicated steady-state input conditions were established 

Complement of Q. or level of Q before the indicated steady-state conditions were established 

Level of Q before the most recent active transition indicated by t or ~ 

One high-level pulse 

l.S = One low-level pulse 

TOGGLE = each output changes to the complement of its previous level on each active transition indicated by t or ~ 

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid whenever 
the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so long as 
the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or~, this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state levels. 
If the output is shown as level (H, L, Q., or O. ), it persists so long as the steady-state input levels and the levels that ter­
minate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite direction to those 
shown have no effect at the output. (If the output is shown as pulse, n orU , the pulse follows the indicated input transi, 
tion and persists for an interval dependent on the circuit) 

DC Characteristics Terms 
VIH High-Level input voltage 

An Input voltage within the more positive (less negative) of the two ranges of values useO to represent the binary 
variables. A minimum is specified that is the least-positive value of high-level input voltage for which operation of the 
logic element within specification limits is guaranteed. 

VIL Low-Level Input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to represent the binary 
variables. A maximum is specified that is the most-postive value of low-level input voltage for which operation of the 
logic element within specification limits is guaranteetl. 

VOH High-Level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, will establish 
a high level at the output. 

VOL Low-Level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, will establish 
a low level at the output. 

VT+ Positive-Golng threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage rises from a level below the negative-going threshold voltage, VT-. 
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PARAMETER MEASUREMENT INFORMATION 

VT- Negatlv~olng threshold level 

The voltage at a transition-operated input that causes operation of the logic element according to specification as 
the input voltage falls from a level above the positive-going threshold voltage, VT+. 

10 Output Current 

The current into· an output with input conditions applied that, according to the product specificatioh, will establish 
a high or a low level at the output. 

liN Input Curent· 
The current into" an input when a high or a low level voltage Is applied to that Input. 

loz Off-State (high-Impedance-state) output current (of a three-state output) 

The -current flowing into· an output having three-state capability with input conditions established that, according 
to the product speCification, will establish the high-impedance state at the output level voltage applied to the output. 

- This parameter is measured with other input conditions established that would cause the output to be at a low-voltage 
level (if it were enabled) when the externally applied voltage is high; or high-voltage level when the externally applied 
voltage is low. 

Icc Supply current 

The current into· the V cc supply terminal of an integrated circuit. 
tCUrrent out of a terminal Is given as negative value. 

AC CHARACTERISTICS TERMS 

tr Rise time 

The time interval between two reference points (10% and 90% unless otherwise specified) on a waveform that is 
changing from the defined low level to the high level. ' 

tl Fall time 

The time interval between two reference points (90% and 1 0% unless otherwise specified) on a waveform that is 
changing from the defined high level to the defined low level., 

fmax Maximum clock frequency 

The highest rate at which the cock input of a bistable circuit can be driven through its required sequence'whlle main-_ 
taining stable tranSitions of a logic level at the output with input conditions established that should cause changes 
of output logic level in accordance with the specification. 

tpLH Propagation delay time, low-to..high-Ievel output 

The time between the specified reference points on the input and output voltage waveforms with the output changing 
from'the defined low level to the defined high level. ' 

IIIHL Propagation delay time, hlgh-to-low-leve/ output 

The time between the specified reference points on the Input and output voltage waveforms with the output changing 
from thEi defined high level to the defined low level. 

tpZH Enable time (of, a three-state output) to high level 

The time interval between the specified reference points on the'input and output voltage waveforms with the three­
state outputs chSnging from a high-impedance (off) state to the- defined high level. 

IpZL Enable tlme(ot a three-state output) to low level 

The time interval between the specified reference Points on the input and output voltage waveforms with the three­
state outputs changing from a high-impedance (off) state to the defined low level. 
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PARAMETER MEASUREMENT INFORMATION 

tPHZ Disable time (of a three-state output) from high level 

The time interval between the specified reference points on the input and output voltage waveforms with the three­
state outputs changing from the defined high level to high-impedance (off) state. 

tpLZ Disable time (of a three-state output) from low level 

The time interval between .the specified reference points on the input ano output voltage waveforms with the three­
state outputs changing from the defined high level to high-impedance (off) state. 

tw Pulse width 

The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 

t l • Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active transition 
at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the system 
in which the digital circuit operates. A minimum value is specified that is the shortest interval for which 
correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest interval 
(between the active transition and the application of the other signal) for which correct operation of the 
digital circuit is guaranteed. 

th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs at another 
specified input terminal. 

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the system 
in which the digital circuit operates. A minimum value is specified that is the shortest interval for which 
correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest Interval (be­
tween the release of the Signal and the active transition) for which correct operation of the digital circuit 
is guaranteed. 

CPO Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logiC function (see individual circuit pages): 
Po = Cpo Vcc'f+ Icc Vcc. 
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TECHNICAL OVERVIEW 

INTRODUCTION 
The 54/74AHCT Advapced High-Speed CMOS and the 54/74HCTLS High-Speed CMOS logic families were designed to 
offer the most desirable features of their CMOS and bipolar predecessors. They have the low power dissipation, superior 
noise immunity, wide voltage and temperature ranges and the very low input currents of the other high-speed CMOS logic 
families, in addition to the high speed and drive capability of LS and ALS bipolar logic. 

The AHCT family is an exact equivalent of the bipolar ALS and can readily replace ALS in existing applications to reduce 
power dissipation. In many applications, AHCT parts can also be used as replacements for FASTTM and S (Schottky). 

The HCTLS parts, on the other hand, meet and exceed all of industry-standard LS and HCT specifications, and can be used 
as replacements to these to lower the power dissipation and improve performance. Figure 1 shows how AHCT and HCTLS 
families rank with the other bipolar technologies in terms of speed and power dissipation. 

100 

80 

LOW-POWER TTL 
54/74L 

" 30 
So 

~ w c 
z 

~ 
~ 10 Il. 

~ 
Il. 
W 

~ 5 a: w ;:: 
3 

1.5 

STANDARD TTL 
54/74 

" • HIGH-SPEED CMOj 
LP SCHOTTKY 

.., 
54/74HCTLS 54/74LS 

(@lMHz) 

• ADVANCED ,1 () ADVANCED SCHOTTKY TTL 
HIGH-SPEED CMOS LP SCHOTTKY 64/74S0 -54/74AHCT 

~'~I (@lTZ) 
FAST

F1
: <? 54/74F ADVANCED • 
SCHOTTKY 
54/74AS 

0.1 0.2 0.4 2 4 10 20 

AVERAGE POWER PER GATE (mW) 

FIGURE 1_ Power dissipation vs gate dely characieristics for a two-input 
NAND gate (74XXXOO) Implemented in various bipolar and CMOS technologies 

Both fammes feature TTL input voltage levels which enable them to interface with all TTL, NMOS or CMOS outputs without 
any external components. All AHCT and HCTLS parts are fully characterized and specified over the 4.5 to 5.5V voltage 
range, and the industrial (-4Q to 85°C) and military (-55 to 125°C) temperature ranges. This is a significant improvement 
over the older biploar logic families, where, for example LS would specify DC specs over 4.75V to 5.25V and AC specs 
only at 5V and room temperature. (ALS is specified over 4.5 to 5.5V and 0 to 70 ° C). A comparison of the key characteristics 
for an octal buffer illustrates these improvements clearly in Figure 2. The DC characteristics common to all AHCT and HCTLS 
parts are listed in Figure 3. 

FAST is a trademark of Fairchild camera and Instrument 
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Operating Voltage 
Range (Commercial) 

Operating Temperature 
Range (Commercial) 

Maximum Propagation 
Delay (CL = 50 pF) 

Maximum Quiescent 
Current 

Typical static 
Power 

At 100 kHz 
Dissipation 

(All inputs toggling) 

10H 
Output 
Drive 

Currents 

IOL 

Input V'L -
_ Threshold 
Voltages 

V'H 

Input hL 

Currents 

I'H 

TTL SAMSUNG CMOS 

74LS244 74ALS244 74F244 74HCTLS244 74AHCT244 

4.75V to 5.25V 4.5V to 5.5V 4.75V to 5.25V 4.5V to 5.5V 4.5V to 5.5V 

O·C to 70·C O·C to 70·C O·C to 70·C -40·C to +85·C -40·C to +85·C 

18 ns 10 ns B.5 ns 18 ns 10 ns 
(Vee = 5V, (Over Operating (Over Operating (Vcc = 5V, (Over Operating 
T. = 25·C) Conditions) Conditions) T. = 25·C) Conditions) 

54 mA 27 mA 90 mA 0.08 mA 0.08 mA 

120mW 70mW 260mW 0.004 mW 0.004mW 

120mW 70mW 2BOmW O.BmW O.BmW 

-3mA -3 mA 
(VOH = 2.4V) (VOH = 2.4V) -15 mA -6. rnA -6 'mA 

-15mA -15 mA (VaH 2.0V) (VOH = 3.B4V) (Vo~ = 3.B4V) 
(VaH = 2.0V) (VOH = 2.0V) 

12 mA 12 mA 12 mA 12 mA 
(VOL = OAV) (VOL = 0.4V) 64 mA (VOL = 0.4V)· (VOL = 0.4V) 

24 mA 24 mA (VOL = 0.55V) 24 mA 24 mA 
(VOL = 0.5V) (VOL = 0.5V) (VOL = 0.5V) (VOL = 0.5V) 

O.BV 0.8V O.BV O.BV O.BV 

2.0V 2.0V 2.0V 2.0V 2.0V 

-0.2 mA -0.1 mA -1.6 mA 
-1.0 tJA. -1.0 tJA. 

(V, = OAV) (V, = OAV) (V, = 0.5V) 

20tJA. 20 tJA. 20tJA. 1.0 "A 1.0 tJA. 
(V, = 2.7V) 

L, SV'I""~.~V) (V, = 2.7V) 
L-_ -- --

FIGURE 2. Key performance characteristics for 74XXXX244 octal buffer 
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2V to 6V 4.5V to 5.5V ~ r-
-40·C to +85·C -40·C to +85·C ,-

20 ns 18 ns ,~ 
- (Vee = 5V, (Vee = 5V, m 
T. = 25·C) T. = 25·C) ~ 

0.08 mA 0.08 mA 

0.004 mW 0.004 mW ~ 
1.0mW 1.8mW 
~ 

-6mA -6mA 
(VOH = 3.B4V) (VOH = 3.B4V) 

6 mA BmA 
(VOL = 0.33V) (VOL = 0.33V) 

0.9V 
0.8V 

(Vee = 4.5V) 

3.15V 
2.0V 

(Vee=4.5V) 

-1.0 tJA. -1.0tJA. 

1.0 tJA. 1.0 tJA. . 



TECHNICAL OVERVIEW 

The Samsung CMOS logic families include a comprehensive set of buffers, registers, latches and transceivers that are of­
fered in 8, 9 and 1 O-bit versions. A wide variety of gates, flip- flops, multiplexers, shift registers, encoder/decoders, schmitt 
triggers andmultivibrators complete the family of 157 part types. Each function is available in both AHCT and HCTLS version. 

T.=25°C 
Commercial Military 

Characteristic Symbol Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum 
High-Level V'H 2.0 2.0 2.0 V 
Input Voltage 

Minimum 
Low-Level V'L 0.8 0.8 0.8 V 
Input Voltage 

CMOS loads 
Vcc Vcc-0.1 Vcc-0.1 Vcc- 0.1 

Minimum IOH=-20~ 

High-Level 
. , 

VOH V'N = V'H or V'L Standard Outputs V 
Output Voltage 

IOH=-4 mA 
4.2 3.98 3.84 3.7 

f---
Bus-Driver Outputs 

4.2 3.98 3.84 3.7 
IOH=-6 mA 

CMOS loads 
0.1 0.1 0.1· 0.1 

IOL=20 ~ 

Minimum 
Low-Level VOL V'N=V'H or V'L 

Standard Outputs V 

Output Voltage IOL=4 mA 0.2 0.26 0.33 0.4 
IOL=8 mA 0.3 0.39 0.5 

Bus-Driver Outputs 
IOL=12 mA 0.2 0.26 0.33 0.4 V 
IOL=24 mA 0.3 0.39 0.5 

Maximum Input 

" 
Vcc=Max, V'N=VCC or GND ±0.1 ±1.0 1.0 I'A Leakage Current 

, 

Maximum 3·State 
loz 

Vcc=Max, Enable=V'H or V'L 
:':0.5 :t5.O Leakage Current VOIJT=Vcc or GND 

±10.0 I'A 

SSI Circuits 2.0 20.0 40.0 
Vcc=Max 

Dual and Quad Maximum V'N=VCC or 4.0 40.0 80.0 
Quiescent Icc 

GND Flip·Flops & Latches I'A 
Supply Current All Outputs MSI Circuits & 

Open Circuits with 8.0 80.0 160.0 
High·Current Outputs 

FIGURE 3. DC' characteristics of the 54/74AHCT and 54/74 HCTLS Families (Vcc=5.0V :1:10%) 
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TECHNICAL OVERVIEW 

PROCESS TECHNOLOGY 

The high performance of the AHCT and HCTLS is a re!!ult of a unique self-aligned metal-gate CMOS process technology 
that features 1 .2,..m effective gate lengths and double metallization. The following table compares the general characteristics 
of this process with other existing CMOS and bipolar technologies used for logic circuits: 

SAMSUNG CMOS INDUSTRY CMOS (HC " HCT) INDUSTRY ALS 

Number of Masking Steps 8 12-14 13 

Num.ber of Metal Layers 12 1 :2 

Minimum' Feature Size (drawn) 2,..m 3-4,..m 4,..m 

Interconnections All Metal Poly & Metal All Metal 

Relative Die Size 1X 2.5-5X 1.5-2X" 

Manufacturing Equipment Standard Standard Standard 

Sarnsung's CMOS process was qesigned from the ground up to be a scaled two-layer metal CMOS process (see Figure 
4 for a cross section). The goal was to make the process as simple as possible, and be·able to readily control gate length 
and gate dielectric thickness. The process uses 8 masking steps. Other semiconductor manufactures, in trying to go to 

, two-layer metal short-channel processes have generally embe,lIished pre-existing silicon-gate processes and have wound 
up with 12-14 masking steps. More masking steps, of course, make wafers more costly, but most importantly, reduce yield 
beCause of more chances for random defects. 

DIELECTRIC LAYERS 

NoCHANNEL TRANSISTOR 

P-WELL 

METAL LAYER 2 METAL LAYER 1 

P-CHANNEL TRANSISTOR 

N-SUBSTRATE 

FIGURE 4. Samsung CMOS process cross section for.an Inverter stage 

The sainSU~g process, with the short 2 ,..m channel lengths (1 .2 ,..m effective), yields gate delays as fast as those of the 
bipolar LS and ALS processes, and the same short channel lengths allow high-current output drivers to occupy a modest 
silicon area_ Generally, the AHCT and HCTlS logic chips are much smaller than their CMOS and bipolar equivalents (see Figure 
5). In achieving this small size, two-layer metal is as important as having short channels. For example, in the on-chip busing 
of ground and Vcc to the output drivers, very wide metal lines !'!ave to be used that take conSiderable area. In this case, 
if these lines are in Metal 2, no extra area is wasted since the circuitry can be placed underneath. 
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2.S7X 

MM74HC240 
National Semiconductor 

1.42X 

74F240 
Fairchild 

1.S7X 

SN74ALS240 
Texas Instruments 

1X 

KS74AHCT240 
KS74HCTLS240 

'Samsung 

FIGURE 5. Ole size comparison for a 74XXX244 from various technologies. 

INPUT CHARACTERISITICS. 

The Input stage of an AHCT or HCTLS circuit Is illustrated in Figure 6. It consists of a diode protection network and a CMOS 
inverter stage that has very high input Impedance. The ultra'iow Input current specified in the data sheets (1 /AA maximum) is 
due to the reverse leakage currents of the diodes and is not usee;! for "driving" the CMOS transistors i.e. the inputs are 
voltage-driven. This makes AHCT and HCTLS inputs very easy to drive and results in a very high fan-in capability. 

TTL-compatible input threshold voltages of O.8V VIL and 2.0V VIH are accomplished by properly Sizing the p- and n-channel 
transistors of the CMOS Inverter stage. The actual logic transition takes place mid-way between these values, at 1.4V, and 
is very sharp compared to TTL logic due to the very high gain of the first inverter stage. This is illustrated in Figure 7 for 
a two-input NAND gate. Note that the input threshold for CMOS is much more stable with temperature than that for LS. 

While the AHCT and HCTLS parts are recommended as direct replacements for ALS and LS, one needs to pay attention 
to not leaving any inputs floating, i.e. unconnected. Since the inputs have very high impedance, they can easily pick up 
external noise which can result in random switching of the device and high power consumption. Therefore, all unused inputs 
must be terminated to either Vee or ground. 

c8 SAMSUNG SEMICONDUCTOR 35 

I 



TECHNICAL OVERVIEW 

Vee 

P 

Input O-----<t----IfW\r-----<_-~ 
Pin, 

FIGURE 6. The input circuit of AHCT and HCTLS parts. 
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~ !3 3. 0 

~ 
!:; 
~ 2.0 

1.0 

1.0 

Vcc=s.OV 

f--.T.=12S0C 
I 

Io-T.=2S0C 
I 

Ta=~55°C 

2.0 3.0 3.0 s.o 

INPUT VOLTAGE 

(a) 

s.o 

4.0 

t4,.. 

M T.=125°C 

\ T.=25°C 
I 

T.=-55°C 

~ 
~ 3.0 

~ 

.~ 2.0 
o 

1.0 

1.0 2.0 3.0 

INPUT VOLTAGE 

(b) 

Vcc=S.OV 

FIGURE 7. Input-output transfer characteristics for (a) AHCT/HCTLSOO, (b) LSOO. 
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TECHNICAL OVERVIEW 

OUTPUT CHARACTERISTICS 

A typical output stage of an AHCT or HCTLS part consists of a complementary pair of transistors and a diode protection 
network (see Figure 8). Unlike the bipolar outputs, the voltage swing is rail-to-rail, which is responsible for the improved 
noise margine of AHCT/HCTLS systems. The drive capability of these outputs is similar to the bipolar parts, i.e. 24mA or . 
SmA IOL (at 0.5V VoLl for bus-driver and standard outputs, respectively. This means that AHCT and HCTLS parts can drive 
as many loads or as large bus capacitances as their ALS and LS counterparts. Figure 9 shows a comparison of the output 
drive capabilities of AHCT/HCTLS and LSI ALS outputs. Figure 1 Q illustrates the variations of IOL and IOH with supply voltage 
and temperature for a standard output ('00) and a bus driver ('244). 

o 

;( 
E -10 

~ 
~ -20 
U 

~ 
§-30 

~ -40 

8 
-50 

vee 

I 

:.&: 

....... ---.... --0. OUTPUT PIN 

FIGURE 8. A typical output circuit of an AHCT or HCTLS part. 
The upper diode is parasitic and embedded in the p-channel transistor. 

T.=25°C / / vccs5V 

/ 
74LS / 

/ 
V., V~4AHCT 74HCTLS 

.-J ~ 
/ 

V 
/ 

1.0 2.0 3.0 4.0 5.0 5.0 

OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V) 

FIGURE 9. Comparison of standard AHCT/HCTLS and standard LS output (a) Source, and (b) sink currents. 
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FIGURE 10. Output current variations with supply voltage and temperature for standard [(a), (b), (e) (f)] and 
bus driver [(c), (d), (g), (h)] outputs. 

NOISE IMMUNITY & NOISE MARGINS 

The term "noise" in the context of digitai circuits and systems means unwanted transient variations of voltages and currents 
at logic nodes. Typicaily noise is transferred to logic nodes or interconnecting lines by unwanted capacitive or inductive 
coupling, as illustrated in Figure 11. 

external sources 

Mutual inductance 
/. with another 

~ logic node _-I"-..... 

. Inductive and 
resistive drops 

----- Capacitive coupling 
from another node 

FIGURE 11. Sources of noise in digital systems. 

Noise becomes a particularly critical issue in high-speed systems where fast voltage transitions accentuate these parasitic 
capacitances and inductances. Also, higher speeds ailow the device to respond more quickly to noise transients. Therefore, 
speciai board layout and decoupling techniques have to be employed to confine noise to 1m "acceptable range". Obviously, 
the wider this range, the easier it is to design a clean system. This range is dictated by the input and output characteristics 
of the les in the system, as illustrated in Figure 12, and is measured in terms of "noise margins". 

i 
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OUTPUTS INPUTS 
vee 

The voltage range for each 
logic level should be as wide 

'T~e output signals should be VVCCOH • A A 11 . L A 
as Close to the supply rails --''{""'' 'v-1H V­
as ~ble. This allows 
more margin for noise to 
distort the Output signal 
without violating lhe logic 

V,H 
as possible. This relaxes the 
requirements for the cleanliness 
of incoming signals. 

level requirements Cit the ~ I • A 
driven inputs. . '. VOL -V~ V 

'G~.. j. 
" 

'~"""" ,. FIGURE t2 •.. Requirements for good noise immunity. 

"""" Noise margins specify the maximum amplitude noISe pulse that will not change the state of a driven stage, assumiflg the 
driving stage presents a worst-case logic level to the driven stage. Specifically, the high-level and the low-level noise margins 
(NMH and· NML) are defined as: . '. • '. 

NMH=VOH - VIH, 
NML =VIL - VOL, 

-"" -~. 

where the voltage values are the guaranteed worst-case extremes for each case. Figurifl3...§hows the noise margins for 
several different interfaces. '-

4.75 

4.5 
4.4 

3.15 

2.7' 

2.0 

0.9 
0.8 

TTL to TTL 
or 

Inlerfaca 

AHCT to AHCT, 
AHCT to TTL, 
HC to AHCT 

HC to HC 
AHCT to HC 

v .. 

FIGURE 13. Noise margins for various Interfaces. Noise margins for HeTlS are the same as those for AHCT • 

• When an AHCT output drives TTL loads the VOH level will be dependent on how many 
loads are driven. For example if an AHCT244 drives 60lS loads, the VOH will rise to 
O.4V 

•• For some, TTL parts, VOH is 2.4V: instead of 2.7V 
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It is immediately obvious that the TTl-to-TTl interfaces have the poorest noise immunity and those driven by CMOS have the 
best. This is due to the rail-to-rail voltage swings of CMOS outputs. 

Note the HC logic has almost symmetrical noise margins while AHCT (or HCTlS) has a very large noise margin for high 
level and a smaller low-level one. This is due to the fact that AHCT (or HCTlS) inputs are designed for direct interface with 
TTL and NMOS outputs as well as other CMOS. Notice, however, that the low-level noise margin (NML) for AHCT is only 
0.1 V less than that for HC, which means that it provides nearly as much immunity to ground noise. In addition, since AHCT 
drive capability is two to four times better than HC, it is less susceptible to noise currents coupled to its outputs. That is, 
lower stray voltages are induced for a given amount of current coupling than for HC: 

ESD PROTECTION 

Historically, MOS devices have always been considered to be more susceptible to damages due to electrostatic discharges 
(ESD), which can occur during h;lndling and assembly procedures. However, the new protection circuitry, design, and special 
processing used for AHCT and HCTLS have improved the ESD immunity for these devices where it is now much better 
than that of bipolar logic. 

Figure 6 and 8 show the input and output ESD protection circuitry employed. All AHCT and HCTlS pins are protected to 
ESD levels typically greater than±2kV, the tests are conducted using the "human-body" model that is shown in Figure 14 . 

High 
Voltage 
Supply 

10MSl 1.5KQ 
o>----_ ..... ~~_-~.- To DeVice 

Under Test 

FIGURE 14_ Test circuH used to measure ESD damage in AHCT and HCTLS circui·ts. 

LATCHUP CHARACTERISTICS 

SCR iatchup is an undesirable parasitic phenomenon which is inherent in circuits fabricated using bulk CMOS technology. 
A parasitic four-layer (P-N-P-N) SCR structure that appears between Vcc and ground can be triggered when voltages greater 
than Vcc or less than g"round are applied to inputs or outputs. When this happens, Vcc gets effectively shorted to ground, 
and the only way to get the device off the latchup mode is to shut off the power supply. If large currents are allowed to 
flow through the chip, it may be destroyed. Samsung CMOS logiC parts have been designed and processed to virtually 
eliminate this possibility in real-life situations where voltages out of the supply range many.appear at the input or output pins 
(overshoots, undershoots, power-up & power-down situations). 
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p 

N 

p 

FIGURE 15. Simplified cross section of a CMOS Inverter 

GATE 1 

GATE 2 

GATE 1 

Vee 

o. 

R. 

GND 

FIGURE 16. CMOS SCR structure 

Q1 A----~ ... GATE 2 

GATE1-.....------i( 02 
N 

FIGURE 17. Simplified four layer SCR structure 
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The parasitic SCR structure in a CMOS inverter cross section is illustrated in Figure 15, where vertical and lateral NPN and 
PNP tranSistors are formed back-to-back by the Nand P diffusions. R ... and RB are the P-well and the N-substrate power 
supply connections. Figure 16 is a schematic representation of this parasitic structure that looks like a cross-coupled tran­
sistor model of an SCR (Figure 1 7) .• The exceptions are the RA 'and RB resistors and the fact that the real SeR is triggered 
at the gates, while the CMOS paraSitic SCR is triggered at its emitters. This happens when either the EA is raised above 
Vcc enough to turn on OA, or EB is lowered below ground enough to turn on OB. When EA is brought above Vcc, current 
is injected from the emitter of OA and is swept to its collector. This current, in turn, will increase the voltage at the OB gate 
and once it is above O.7V, OB will turn on and feed current from its collector back into RA and into OA. When O.7V drop 
appears across RA, OA will turn on even more. 

If the two tranSistors have enough gain and enough current is provided by the supply to sustain the SCR, it will turn on 
and remain on even after EA and EB are returned to the rail voltages. Notice that low resistor values effectively reduce 
the gain of the transistors by stealing current away from their bases. Therefore, transistors should actually have much higher 
gains in order to have an overall SCR loop gain greater than one and enable SCR to trigger. 

Samsung CMOS logic parts are designed and processed to have very low RA, RB values and low gains for the paraSitic 
transistors. In addition, large diodes exist between each signal pin and the supply rails to shunt out voltages above Vcc' 
and below ground, In fact, traditionally, one refers to the current that flows through these diodes ,as the element that triggers 
latchup, i.e. we talk of "Iatchup trigger currents", not voltages. 

Measured on a static basis, i.e. by applying DC voltages above Vcc and below ground, Samsung parts can withstand cur­
rents typically well above 200mA-even under the worst-case conditions of 7V Vcc and +125°C operliltion. Figure 18 
illustrates the test set-up used for static latchup tests. 

A common occurence of v'lltages above Vcc and below ground in systems is overshoots and undershoots that are caused 
by signal line ringing and power supply transients. In this case, unlike the static operation, only short pulses cause forward­
bi~ diode currents and hence possible latch-up. It turns out, fortunately, that the parasitic SCR has extremely slow response 
time to tranSients, i.e. very poor frequency characteristics. Figure 19 shows the increased peak currents required to latch 
an AHCT or HCTLS device up when the pulse width is decreased. For pulse widths in the range of several tens of nanoseconds, 
it is virtually impossible to latch the device up. 
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FIGURE 18. Test setup for measuring DC latch-up 
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FIGURE 19. Pulsed latch-up characteristics 

POWER DISSIPATION 

Low power dissipation is by far the most important advantage of CMOS over any other technology. Particularly in the quies· 
cent state, the AHCT and HCTLS circuits consume up to seven orders of magnitude less power than the equivalent TTL 
functions. This makes them ideal for batterY'operated or ultra·low power systems where the system may be put to "sleep" 
by shutting off the system clock. ' 

The dynamic power dissipation, however, depends on: 
1. Cross-over currents of the internal CMOS transistors, 
2. InternallQad capacitances, 
3. External load capacitances, and 
4. Input voltage levels . 

. All of the above add up every time there is a logic transition and dynamic power dissipation is the s4m of .these contributions 
averaged afa given operating frequency. A practical formula is developed to calculate the dynamic power dissipation (Po) 
resulting from the first three items: (input voltage transitions are 'rail-to-rail) 

PO=(CL +Cpo) Vcc'f, 

where CL i!1 the load capacitance; Cpo is the "internal power diSSipation capacitance", Vcc is the supply voltage and f is 
the operating frequency. The Cpo value, as specified in each data sheet, sums up the'contributions of lhe first two ~actors 
(crossover curr'ents and internal load capacitances) as a capacitance value for purposes of this calculation. The equation 
indicates that the dynamic power' dissipation is directly proportional to frequency. 

The contribution of the fourth factor listed above, the input voltage levels, can also be significant when AHCT or HCTLS 
inputs are driven by TTL outputs. Figure 20 shows the typical crossover currents generated at the input inverer stage as 
the input voltage swings from 0 to Vcc. This is because both the n-channel and the p-channel tranSistors turn on partially 
and provide a low-resistance current path between Vcc and ground when the input voltage is near the threshold voltage 
of the' complementary pair. At 2.7V, which is the worst case VOH for TTL parts, the Icc can be as high as O.5mA per input. 
This has to be tak,en into account when calculating the 'worst'case power dissipation of an AHCT or HCTLS part operating 
in a TTL environment. . 

c8 SAMSUNC:; SEMICONDUCTOR 44 



TECHNICAL 'OVERVIEW 

Figure 21 s'hows the internal power dissipation for an AHCT244 (same for HCTLS244) and compares it with the dynamic 
power dissipation for LS, ALS and F244. It can be seen that the curves for the bipolar parts are essentially flat for frequencies 
up to 1 MHz where the quiescent currents mask out the dynamic effects. However, as the frequency goes up, the currents 
that charge the internal capacitances start adding to the quiescent currents and increase the overall power dissipation. The 
AHcT244 driven by worst-case TTL voltage levels (all inputs, 50% duty cycle) displays a similar trend but still dissipates 
an order of magnitude less power than the lowest-power TTL. When CMOS input voltage levels are used, however, the 
power dissipation is directly proportional ,to frequency as predicted by the above mentioned formula, and is less than 
those for the TTL parts, Although the power dissipation becomes comparable to ALS levels at around 1 OMHz, a crossover 
does not happen below 50MHz, which is already beyond the maximum clock frequencies of most systems. This behaviour 
is pretty much the same for all parts in the AHCT and HCTLS families. 

In calculating the power dissipation of a system, however, note that only a small percentage of the devices operate at the 
maximum clock frequency while others operate at a fraction of that. Therefore the average operating frequency tends to be 
much lower where CMOS has a clear advantage. 

lcc!mA) 

V~=4.15V 
T,=25'C 

2.0 

1.0 , 
~ 

J ~ 
,. 

I ........ r--... 
0.0 1.0 2.0 3.0 4.0 5.0 

FIGURE 20. Typical crossover current of an AHCT 
or HCTLS input. 
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FIGURE 21. Typical dynamic power consumption' 
(no-load) of the 74XXX240 octal buffer 
with all '""puts toggling. 
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TECHNICAL OVERVIEW 

AC CHARACTERISTICS 

All AHCT and HCTLS parts are designed to meet or exceed the AlS and lS propagation delay specifications, respectively. 
Coupled with the equivalent drive capability, this makes them ideal replacements for the AlS and lS in existing designs. 

In addition the AC specifications for AHCT and HCTLS parts are improved to reflect more realistic design situations. First 
of all, unlike lS, the AHCT & HCTlS propagation delays are specified with a 50pF load for all part types and guaranteed 
over the entire voltage and temperature ranges (5V±1 0%, -40°C to +85°C). Standard lS propagation delays are specified 
with a 15pF load and guaranteed only at room temperature and 5V Vcc. In addition, all bus drivers !lpecify the propagation 
delays with a 150pF load capacitance to enable the designer to predict a worst-case maximum speed degradation due to 
capacitive loading. 

The effect of the supply voltage variations on propagation delay is illustrated in Figure 22 for a bus-driver (AHCT244). It 
can be seen that the parts are functional over a very wide range of voltages and that they slow down as Vcc goes down .. 
Howeyer, propagation' delays are specified and guaranteed only over the 4.5 to 5.5V range. 

Figure 23 shows the effect of temperature on ·the propagation delays for the same part. As for all CMOS circuits, AHCT . 
and HCTlS parts slow down as temperature goes up. Typically speeds derate linearly from 25°C at about 0.02 ns/oC. 
The propagation delay at any temperature (between - 55 ° C and + 1 25 ° C) can therefore be calculated using the following 
formula: 

tpo (T)=tpo (25°C)+kT (T-25°C) 

where: 
lpo (T)=Propagation'delay at the desired T temperature, 
tpo (25°C)=Propagation delay at 25°C, 
kT=Temperature derating factor=0.02 ns/oC 

The effect of capacitive loading of the outputs on the propagation delay is illustrated in Figure 24: the higher the load capacitance, 
the slower the propagation delay gets. To determine the maximum limit for propagation delay at any value of capacitive loading 
up to 500pF, the following equation is used: 

tpo (Cl)=tpo (50pF)+kc (Cl -50pF) 

where: 

tpo (Cd=Maximum propagation delay at the desired Cl, 
tp~ (50pF)=Maximum propagation delay from device d8ta sheet, 
kc=Maximum multiplicative factor (ns/pF): 

• 0.04 for standard outputs, and 
• 0.02 for bus-drivers. 

tpo(ns) tPO(ns) 

30 
T.=215'C 
C,=50pF 18 

16 

14 

20 

" 
12 

'roo... Specified 

.... ~ 
Operating Range 

....... r-.... 
10 

10 

8 

6 

4 

vcdvj 

I 
Vcc=4.5V 
CL=50pF 

2 3 4 5 6 -55 -35 -15 -5 2~ 45 65 85 105 125 T.('C) 

FIGURE 22. Propagation delay veraus supply voltage 
lor an AHCT,244. 
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FIGURE 23. Propagation delay versus ambient 
temperature.for an AHCT244. 
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!pp(ns) Ipo (ns) 
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Vcc=4.5V 
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(a) (b) 

FIGURE 24: Propagation delay versus capacitive load for a (a) standard output (HCTLSOO), 
(b) bus-driver output (HCTLS374) 

INTERFACING 54174AHCT AND 54174HCTLS 
WITH OTHER LOGIC FAMILIES AND LOADS 

Speed and power, while paramount in the initial choice of a logic family. are not the only basis of decision. Another very 
important factor is the interface flexibility: the inherent capacity of a family to interface with other types of logic and to drive 

. various loads. The Samsung CMOS logic families have this very attractive feature that they can easily be interfaced to all other 

. kinds of digital logic with minimal or no external components. 

AHCT and HCTlS parts can be coupled directly with all other TTL. NMOS and CMOS parts if they operate from the same 
supply voltage. The list includes Standard TTL. Schottky(S), Low-Power Schottky(LS). Advanced Low-Power Schottky(AlS). 
Advanced Schottky (AS and FAST); all industry-standard CMOS logic families (HC .. HCT. CD4000. 14000); all bipolar. NMOS 
and CMOS microprocessors. microcontroilers, peripherals and memory circuits (see flQure 25). This is due to the TTL-compatible 
input voltage levels coupled with CMOS (rail-to-rail) output voltage swings .. 

Interface with ECl logic. however. requires external components as shown In Figure 26. 

Methods of interfacing with standard CMOS logiC families (4000 and 14000). when supply voltages are different. are il­
lustrated in Figure 27 and 28. 

V -5V 

Standard TTL 
CCI 

s 
LS 

ALS AHCT 
FAST or 

AS HCTLS HC 
HCT INPUTS 

NMOS 
CMOS (5V) 
OUTPUTS ..L 

'1 Standard TTL 
s 
LS 

AHCT ALS 
or FAST 

HCTLS 
AS 
HC 

OUTPUTS HCT 
NMOS 

CMOS (5V) 

..L 
INPUTS 

FIGURE 25. Interfacing with TTL, NMOS and other CMOS logiC. No extra components are needed. 
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5V 

5V 
101251 
10525 

Outputs Inputs ~ 
ECL - AHCT 

System or 

c· HCTLS' 
10124/5V 

AHCT ..... ECL 
or ..... 

HCTLS INPUTS 

10524 OUTPUTS 

Inputs Outputs 
-5.2V 

";' 
_5T2~ 

-5.2V ':' 

(a) (b) 

FIGURE 26. (a) General ECl Interface (b) Driving ECl from same power supply. 

Voc=9-15V Vcc=5V 
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Standard or I 
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AHCT 
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OUTPUTS HCTLS 

Standard AHCT 

CMOS K 
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OUTPUTS HCTLS 

INPUTS INPUTS 
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-==- t .,. 
(a) . (b) 

Voc=9-15V Vcc=5V Voc=9·15V Vcc=5V 
I I I I 
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Standand AHCT 

CMOS 
R, or 

Standard AHC;T 

CMOS R or 
OUTPUTS 

fR' 

HCTLS 
INPUTS 

OUTPUTS HCTLS 
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, 4-. 1 
(e) (d) 

. FIGURE 27. ~ethodS of Interfacing standard CMOS (4000 and 14000 series) outputs with AHCT and HCTLS 
inputs when supply voltages are different. 

(a) Using logic down converters, 
(b) Using Open-drain CMOS 
(b) Using resistor divider (VowR,/(R.+R,)<!O:5V) 
(d) Using series resistor 
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Vcc=5V Vcc=9·15V 

1 1 
J 

R 

AHCT Standard 
or '" CMOS 

HCTLS ""54C906 INPUTS 
OUTPUTS 

.J:. 

FIGURE 28. Interfacing AHCT and HCTLS outputs with standard CMOS (4000 and 14000) 
using an open-cirain CMOS circuit. 

High Voltage and Industrial Control Interfaces 

Interfacing with high voltage industrial control circuitry where 4000 or 14000-type of. CMOS logic is used has been describ­
ed in Figure 27 and 28. In rugged industrial and automotive environments, more care may be required to prevent large tran­
sients from harming AHCT and HCTLS logic. Figure.29 shows a typical connection that utilizes external diode clamps for 
input and output protection. The values of R. and Rz depend on the output voltage of the driving circuit and' C depends 
on the noise level and speed. The values of R, and R. depend on supply voltage and transistor type. 

Driving Relays 

The high-drive of AHCT and HCTLS outputs enable direct interface with relays, but additional isolation is recommended. 
Clamp diodes can be used to prevent spikes generated by the relay from harming the circuit. For higher current drive, an 
external transistor may be employed (Figures 30 (a) and (b)). Alternatively, multiple gates may be connected in parallel 
to increase the current sinking and sourcing capability. 

Driving LED's 

Any AHCT or HCTLS output can be used to drive light-emitting diodes (LED's) directly. Figure 31 shows two methods of 
doing this. The resistor performs the founction of current limiter. The'luminous intensity of the LED depends on the amount 
of forward current. 

12V-24V 

I 

Industrial 

or 
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r---- - - - -, 
1N4148 :;i ~ 

I 
, 
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R. I 
I , 
I I 
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1', I R, I , R, 

I I".~HCT 
, 

I ;:::; C :;j~1N414~ I 

R, or , 
HCTLS , L ____ _ _ _ _ • .J 

-..!:-

FIGURE 29. Interfacing between AHCT/HCTLS logic and high-voltage Industrial and 
automotive circuitry in rugged environments. 
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FIGURE 30. ¥ethods of driving relays. (a) Direct and (b) Through a transistor for higher drive (R = Vee - 0.7)11c1fJ)). 
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TECHNICAL OVERVIEW 

Design Tips 
Although the AHCT and HCTLS families are functionally equivalent to the ALS and LS families, some conditions have to 
be satisfied in order to be able to simply replace them in existing designs. The AHCT and HCTLS famiUes essentially integrate 
TTL and CMOS characteristics into one family. Therefore, in general, the do's and don'ts of both families apply to the AHCT 
and HCTLS. 

• Don't leave any AHCT or HCTLS input floating. This is frequency overlooked problem with bipolar devices although 
it is discouraged by every bipolar manufacturer. CMOS inputs have extremely high input impedance and if left unterminated, 
can pick up noise that causes excursions through the threshold. The result is random switching of the device and high power 
consumption which can be excessive, especially if the inputs stay very close to the device threshold. Prolonged exposure 
to these conditions can damage the device. The thing to do is to simply tie the unused inputs to Vcc or ground (or they 
can be tied to nearest operational pin although this may cause more power consumption). 

• Don't power up inputs before both Vee and ground are connected, and don't plug. boards into or out of powered con­
nectors unless input currents are limited to the absolute maximum ratings specified for the device, and are short-lived. Both 
conditions can forward bias the input and output ESO protection diodes, resulting in excessive diode currents (see Figure 
32). H these conditions cannot be avoided, one of the following methods should be used to prevent damage to the AHCT/HCTLS 
circuits: 

Use connectors that apply power before signals. 

Add series reSistors at each input to limit currents to the absolute maximum ratings (Figure 33a). 

Add logic to board interfaces that forces all outputs to either ground or high-impedance state when they are connected 
to unpowered devices (Figure 33b). 

Add logic to board inputs to prevent direct interface with unpowered HCTLS inputs (Figure 33c). Circuits designed for 
this purpose are 7 4AHCT 4049 (Hex Inverting Logic Level Down Converter) and 7 4AHCT 4050 (Hex Logic Level Down 
Converter). These parts have a modified input protection structure that enables them to be used as logic level translators 
which convert high-level logic to low-level logic while operating from the low logic supply. In this case, Since the low 
logic supply is zero (unpowered), the outputs of the 4049 and 4050 will always be zero regardless of the inputs. 

POWERED SYSTEM UNPOWERED SYSTEM 

....,..----r- UNPOWERED Vee 

LINE 
ANY TTL 

NMOS OR CMOS I----===f=:......+--I TYPICAL CMOS 
INPUT STAGE 

OUTPUT 

.....I. __ -::!::_ SYSTEM GROUND 

UNPOWERED Vee 

I- LINE 

ANY 3-STATE 
BUS SIGNAL LlNEI-----=:=:::f-+---i 3·STATE OUTPUT StAGE 

I-
-'---::!::- SYSTEM GROUND 

FIGURE 32, Direct interface to unpow.r.d qMOS\ICs pr.s.nts a dang.rous situation wh .• r. /"IlgM.v.1 
. signals forward-bias Input and output protection dlod.s and try to "pow .... up"'th. Vcc lin._ . 

Exc.ssiv. curr.nts at liuch an int.rfac. can caus. damage to the circult.ry_ 

\ 
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POWERED UNPOWERED 
POWERED UNPOWERED 
SYSTEM SYSTEM 

SYSTEM SYSTEM ;---
R 

R 
INTER 
FACE 
LOGIC 

R 

'---

(a) (b) 

POWERED UNPOWERED 
SYSTEM SYSTEM 

I---

INTER· 
FACE 
LOGIC 

r-

(c) 

FIGURE 33. Methods of protection in power-down situations: (a) Use of series resistors to limit input currents 
to absolute maximum ratings, (b) Interface logic circuitry that forces all outputs to either ground or high­

Impedance state, (c) Interface circuitry at board inputs that acts as buffer between powered and unpowered 
devices; ideal components for this purpose are the 74AHCT4049 and 74AHCT 4050 Hex Logic Level Down 

Converters that lack the Vee diode In their protection circuitry. 

• In bus-oriented systems, don't allow the bus to stay in high-impedance state for extended periods of time if it is not 
terminated, because this will have the same effect as leaving inputs open. Two simple ways of terminating the bus are il­
lustrated in Figure 34. Most microprocessor-based systems, however, do not keep the bus in 3-state for long periods, in 
which case, the bus capacitance can maintain valid logic levels. In these cases, pull-up or pull-down circuitry may not be 
necessary. 

• The edge-rates of the AHCT and HCTLS part are Similar to the very high-speed TTL parts. Tfierefore, system grounding 
and supply-decoupling techniques normally employed in high-speed TTL designs should be duplicated in AHCT/HCTLS designs 
to ensure proper operation. A good rule of thumb to reduce the affects of PC board trace inductance is to place 0.01 to 
0.1 /-IF RF-grade capacitors every two-to-five ICs (octal flip-flops and buffers may require more decoupling). This, of courSe, ' 
has to be accompanied by careful pc board layout to minimize these inductances. 

• The testing problems encountered in ALS, LS and FAST apply also to AHCT and HCTLS. Most of these problems 
, result from the noise produced by the interactions of the device being tested and the test system. Typical test fixtures 

have lead inductances several times that of a PC board socket. This inductance, especially in the device ground path is, 
the Source of these p~oblems. 

The outputs, for example, can cause tranSient currents in the 50. to 200 rnA range within a couple of nanoseconds while 
changing state. These appear 'as changes in the voltage drop across the device ground lead. The test system's input and 
output reference voltages are set with respect to tester ground and are not affected by t~ese transients. ,Consequently 
the effective input voltages to the device will vary. If the ground pin goes up 1 volt, all the inputs effectively go down 1 
volt. This must be considered in selecting input and output voltage levels. In functional tests, for example, solid input logic 

, levels should be ~pplied, instead of 0.8 and 2.0 volts. 

'Furthermore, if TTL test programs are to be used, one must be particularly careful not to apply voltages to inputs and outputs 
that are below ground or above Vcc in excess of the absolute maximum limits specified in the data sheets. 
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FIGURE 34_ Methods of terminetlng 3-state buses; (a) Pullup or pulldown resistors (b) Use of 3-state buffers. 
The latter approach terminates the bUll to the last active logic level and dissipates no static power_ 
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KS54AHCT 00 
KS74AHCT 

FEATURES 
o Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
o Low power consumption characteristic of CMOS 
o High-Drive-Current outputs: 

10l =8 mA @ VOL =O.SV 
o Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
o Wide operating voltage range: 4.SV to S.SV 
o Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -SS"C to +12S"C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A 

16 

1Y 

2A 

26 

2Y 

GND 

FUNCTION TABLE 

Vee 

46 

4A 

4Y 

36 

3A 

3Y 

(Each Gate) 

Inputs Output 

A B Y 

H H L 
L' X H 
X L H 
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Quad 2-lnput NAND Gates 

DESCRIPTION 
These dflvices contain four independent 2·input NANP 
gates that perform the Boolean functions Y=AoB or 
Y=A+B ' 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power· levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground. 

LOGIC DIAGRAM 

~ 1A (2) 1Y 
16 

~ 2A (5) 2Y 
26 

(9) 

3A~3Y 
36 

(12) 

4A~4Y 
46 
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KS54AHCT 0' 0 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vec. ' , , , , , , .-O.5V to +7V 
DC Input Diode Current., hK 

(VI < -O.5V or VI > Vcc +O.5V) . , , .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -O.5V or Vo > Vcc +0.5V) , , " ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V< Vo < Vee +0.5V) , ... , , , .. ±35 mA 
Continuous Current Through 

Vcc or GND pins . , , , ... , , , ' , , , " ± 125 mA 
Storage Temperature Range, T stg •.. -65°C to +150°C 
Power Dissipation Per Package. Pdt , , ... , 500 mW 

• Absolute Maximum Ratings are those values beyond 
which .pennanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 2-lnput NAND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee ' , , , , , , .. , .. , , 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT . , OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°0 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall TImes. tr• tl ' , . , , . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T. =25°C T.=-400Cto +85°C T.=-55°Cto +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VI'- 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20,..A Vee Vcc -0.1 Vcc -0.1 Output Voltage 

lo=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 10=20",A 0 0,'1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 

, 10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ,±O.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 
Current at Vccor GND 

louT=O",A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,...2 ns). AHCTOO' 

KS74AHCT 
T. =25°C T. = -40°C to +85°C 

Characteristic Symbol Condltlonst Vcc=5.0V Vcc=5.0V:10% 

Typ Min Max 

~ CL=50pF 7 11 Propagation Delay 
tPHL 7 11 

Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo' (per gate) 15 

• Cpo determines the no-load dynamiC power diSSipation: Po=Cpo Vcc' f + lee Vcc. 
t For AC switching test circuits and tllning waveforms see section 2. 

qs,SAMSUNG SEMICONDUCTOR 

2.0, 

0.8 

Vcc -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

3~0 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5.0V: 10% 

Min Max 

14 

14 

Unit 

V 

V 

V 

V 

",A 

,..A 

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT 01 
KS74AHCT 

. FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard piastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1Y 

1A 

18 

2Y 

2A 

28 

GND 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B Y 

H H L 
L X H 
X L H 

Vee 

4Y 

48 

4A 

3Y 

38 

3A 
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Quad 2-lnput NAND Gales 
with Open-Drain Outputs' 

DESCRIPTION 
These devices contain four independent 2-input NAND 
'gates with open-drain outputs. Using a suitable pull-up 

.~ resistor, these outputs may be connected to other open­
drain outputs to implement wired-AND functions. . 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power leveis. The input and output voltage leVels 
allow direct interface with TTL: NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode ciamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1,4.10,13) 

: 12.5,8, 11) D----t>o--1~ y 

(3, 6.9, 12) ~ 
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KS54AHCT 01 
KS74AHCT . 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ........ -0.5V to+7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) . . ±20 inA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5\1) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous C'urrent Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may OCCUI 
These are stress ratings only and functional operation . 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad Z"'Input NAND Gates 
with Open-Drain Outputs 

t Power Dissipation temperature derati!lg; 
Plastic Package (N); -12mW/oC from 65°C to 85°C 
Ceramic Package (J); ,-12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage,.Vcc ............. ~ 4.5V to 5.5V 
DC.lnput & Output Voltages·, VIN, Vour .. OV to Vee 
Operating Temperature 

Range KS74AHCT; -40°C to +85°C 
KS54AHCT; -55°C to +125°C 

Input Rise & Fall Times, t" tf·. . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
Iloltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T.=25°C T.= -40°C, to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=201'A 0 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 
lo=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Output 
loz 

VIN=VIH or VIL ±0.5 ±5.0 Leakage Current Vour= Vcc 

Maximum Quiescent 
Icc VIN=VCC or GND 2.0 20.0 Supply Current lour=O"A 

per input pin 

Additional Worst VI=2.4V 

Case Supply Ll.lcc other Inputs; 2.7 2.9 
Current at Vcc or GND 

louT=OI'A 

AC ELECTRICAL CHARACTERISTICS (Input t" t,..2 ns), AHCT01 

T. =25°C 
KS74AHCT 

'T .• '" - 40°C to + 85°C Characteristic Symbol Conditionst Vcc= 5,OV Vcc=5_0V%10% 

Typ Min Max 

Propagation Delay tpLH CL=50pF 17 25 -
tPHL RL=1kO 10 16 

Input CapaCitance CIN 5 

Power Dissipation Capacitanc~· Cpo (per gate) 15 

.• Cpo determines the no-load dynamic power dissipation; Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICON,DUCTOR 

2.0 

0.8 

0.1 
0.4 

±1.0 

±10.0 

40.0 

3.0 

KS54AHCT 
T.=-55°Cto +125°C 

Vcc=5.0V% 10% 

Min Max 

29 

19 

Unit 

V 

V 

V 

I'A 

I'A 

"A 

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT Ol~ 
KS74AHCT ~ 

FEATURES 
e Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
e Low power consumption characteristic of CMOS 
e High-Drive-Current outputs: 

IOL =8 mA @ VOL =O.SV 
e Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
e Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40"C to +8S"C 
KSS4AHCT: - SS"C to + 12S"C 

e Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1Y 

1A 

16 

2Y 

2A 

26 

GND 

FUNCTION TABLE 

Vee 

4Y 

46 

4A 

3Y 

36 

3A 

(Each Gate) 

Inputs Output 

A B V 

H X L 
X H L 
L L H 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput NOR Gates 

DESCRIPTION 
These devices contain four independent 2-input NOR gates 
that perform the Boolean functions Y=A+B or Y=Aei3. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

1A~ 16 (3) 1Y 

2A~ 26 (6) 2Y 

3A~ 36 (9) 3Y 

4A~ (12) 4Y 
46 -. 
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KS.54AHCT Ol~ 
KS74AHCT ~. 

Absolute Maximum Ratings* 
Supply Voltage Range Vee •........ -0.5V to +7V 
DC Input Diode Current. ilK 

(VI < -<O.5V or VI > Vee +O.5V) .... : ±20 mA 
DC Output Diode Current. 10K 

(Vo < :;:-0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or'GND'pins .' ............... ±125 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those, values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 

I of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability. 

Quad 2-lnpilt NOR Gates 
( 

t Power Dissipation temperature derating': 
Plastic Package iN}: -12mW/OC from 65°C t6 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. ' 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. Vour .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. fr. tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic . 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions Ta=25°C Ta=-400Cto +85°C Ta=-55°Cto +12!i°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-201AA" Vcc Vec -0.1 Vee -0.1 
10=-4mA 4.2 3 .. 98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 10=20jAA 0 0.1 0.1 
Output Voltage . VOL 10=4mA 0.26 0.33 

10=8mA 0.39 0.5 

Maximum Inllut 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 
Supply. Current 10ur=OjAA 

per input pin 

Additional Worst VI=2.4V 

Case Supply t.lce other Inputs: 2.7 2.9 
Current at Vce or GND 

lour = OIAA 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",,2 ns). AHCT02 

T. =25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Condltlonst Vcc=5_0V Vcc = 5_0V::!:10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 7 12 

tpHL 7 12 

Input Capacitance CIN 5· 

Power Dissipation 'Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power diSSipation: Po=Cpo Vcc2 f + Icc Vec. 
t For AC switching test circuilsand timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vec -0.1 
3.7 

0.1 
0.4 

±1.0· 

40.0 

3.0 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5_0V::!: 10% 

Min Max 

14 

14 

Unit 

V 

V 

V 

V 

jAA 

jAA 

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT 03 
KS74AHCT 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Cllrrent outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic aOO-mii DIPs 

PIN CONFIGURATION 

1" 
18 

1Y 

2,. 
28 

2Y 

GND 

FUNCTION TABLE 

(Each Gate) 

Inputa Output 

A B Y 

H H L 
L X H 
X L H 

Vex; 

48 

4,. 
4Y 

38 

3A 

3Y 

ciS SAMSUNG SEMICONDUCTOR 

Quad 2-lnput NAND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain four independent 2-input NAND 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open­
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability' 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge 9Y internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

(3.6.8.11) 

(1.4.9.12) >---{»o--1r Y : . c 
(2.5.10.13) 
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KS54AHCT 03 
>KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ........ -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0,5V or VI > Vec +Q5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) .... , , ... ±35 rnA 
Continuous Current Through 

'Vcc or GND pins .... , , , ... , , , ... ±125 rnA 
Storage.Temperature ~ge. T.tg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ... , .. ):iOO mW 

" Absolute Maximum Ratings are those v8lues beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 2-lnput NAND .Gates' 
with Open-Drain Outputs' 

t Powet Dissipation tempenature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended' Operating Conditions 
Supply Voltage, Vcc ....... , ..... , .4.5V to 5.5V 
DC.lnput & Output Voltages", VIN, VOUT . , OV to Vcc 
Operating Temperature 

Range '. KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C.to +125°C 

Input Rise & Fall Times, tr, t, . . . . . . . . . Max 500 ns 

" Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=·25°C 
KS74AHCT KS54AHCT \ 

Characteristic Symbol test Conditions T.=-400Cto +85°CT.=-55°Cto +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0, 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Output 
loz 

VIN=VIH or VIL 
±0.5 ±5.0 ±10.0 Leakage Current VOUT=VCC 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10UT=0,..A . -_. - '~ierTn-put~ 

---- ._. -------- ..... _--_ ... - ----_._ .. _ .. -

I Additional Worst VI=2.4V 

: Case Supply L::.lcc other Inputs: 2.7 2.9 3:0 
[current at Vcc or GND 

10uT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,"2 nsh AHCT03 

T. =25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Conditionst Vcc=5_0V 

Vcc=5.0V±10% 

Typ Min Max 

Propagation Delay tpLH CL=50pF 17 25 
-

tpHL RL=1k!1 10 16 

Input CapaCitance CIN 5 

PowElr Dissipation Capacitance" Cpo (per gate) 15 

~ Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5_0V± 10% 

Min Max 

29 

19 

Unit 

V 

V 

V 

,..A 

,..A 

,..A 
1----

rnA 

Unit 

ns 

pF 

pF 
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KS54AHCT O!4 
KS74AHCT 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFI~URATION 

1A 

1Y 

2A 

2Y 

3A 

3Y 

GND 

FUNCTION TABLE 

(Each Inverter) 

Input Output 

A Y 

H L 
L H 

Vee 

M 

6Y 

5A 

5Y 

4A 

4Y 

cIS SAMSUNG SEMICONDUCTOR 

Hex Inverters 

DESCRIPTION 
These devices contain six independent inverters. They per· 
form the Boolean function Y=A. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

~ 1A~1Y 

~ 
2A ------v- 2Y 

(5)",- (6) 
3A~3Y 

_~!-"'-- (Si 
4A~ 4Y 

_J~ 
5A ~ 5Y 

--~~ 6A~6Y 
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KS54AHCT 04 
'KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage' Range Vee. ., , .... -0.5V to + 7V 
DC Input DiOde Current. hK 

(VI < -0.5V or VI > Vee' +0.5V) ..... ±20 mA 
DC Output Diode Current. iOK 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ......... , ...... ±125 mA 
Storage Temperature Range. T.tg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Hex Inverters 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic'Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
~upply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT . : ov to Vee 
Operating Temperature ' 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr • t, . . . . . . . . . Max 500 ns 

• UnllSEld inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions Ta =25°C Ta = -40°C to +85°C Ta,= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 '0.8 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Output Voltage 

10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc VIN=Vee or GND 2.0 20.0 

Supply Current 10UT=0,..A 

I Additional Worst 

per input pin 
VI=2.4V 

I ~ase Supply Ll.lee other Inputs: 2.7 2.9 
Current at Vee or GND 

10uT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input 1,. t,<:2 ns). AHCT04 

T. =25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Conditlonst Vcc=5.OV Vcc =5.0 V:!: 10% 

Typ Min Max 

~ CL=50pF 7 11 
Propagation Delay 

tPHL 7 11 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load. dynaml9 power diSSipation: Po=Cpo Vee' f + Icc Vce. 
t For AC switching test circuits and timing waveforms see section 2. 

, c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

.3.0 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5.OV:!: 10% 

Min Max 

14 

14 

Unit 

V 

V 

V 

V 

,..A 

,..A 

rnA 

Unit 

ns 

pF 

pF 
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KS54AHCT 05 
KS74AHCT Hex Inverters with Open-Drain Outputs 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10l =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40"C to +8S"C 
KSS4AHCT: - SS"C to + 12S"C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA 

lY 

2A 

2Y 

3A 

3Y 

GND 

FUNCTION TABLE 

(Each Inverter) 

Input Output 

A y 

H l 
L H 

Vee 

6A 

6Y 

SA 

SY 

4A 

4Y 

=8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices contain six independent inverters with open­
drain outputs. Using a suitable pull-up reSistor, these out­
puts may be connected to other open-drain outputs to im­
plement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their AlSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

lOGIC DIAGRAM 

(2.4.6.8. 10. 12) 

'~r' 
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KS54AHCT 05 
KS74AHCT Hex Inverters with Open-Drain Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V< Vo < Vcc +0.5V) ......... ±35 mA 
C(;>ntinuous· Current Through 

Vcc or GND pins ........... '. . . . .. ± 125 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

•. Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functiohal operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
CeramiC Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .......... : . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT ... OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
T.=25°C Characteristic Symbol Test Conditions ,. T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL -0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 

Current 

Maximum Output 
loz 

VIN=VIH or VIL 
±0.5 ±5.0 Leakage Current VOUT=VCC 

Maximum Quiescent 
Icc 

ViN=VCC or GND 
"' 2.0 20.0 

Supply Current 10uT=0"A --
per input pin 

Additional Worst VI=2.4V 

Case Supply ll.lcc other Inputs: 2.7 2.9 
Current at Vcc or GND 

10UT=0"A 

AC ELECTRICAL CHARACTERISTICS (Input tr , tl~2 ns), AHCT05 

T. =25°C 
KS74AHCT 

T.=-40°Cto +85°C 
Characteristic Symbol Condltlonst Vcc=5_0V Vcc=5.0V±10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 17 25 

tpHL RL=1kll 8 14 

Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo (per inverter) 15 

CPO determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

0.1 
0.4 

±1.0 

·±10.0 

40.0 
_._--------_._- -

3.0 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5_0V± 10% 

Min Max 

29 

33 

Unit 

V 

V 

V 

jiA 

"A 

"A 
-.-

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT 08 
KS74AHCT 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40'C to +8S'C 
KSS4AHCT: -SS'C to +12S'C 

• Package options inClude plastiC "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFlGURATION 

1A 

1B 

1Y 

2A 

2B 

2Y 

GND 

FUNCTION TABLE 

Vee 

4B 

4A 

4Y 

3B 

3A 

3Y' 

(Each Gate) 

Inputs 
1------

Output 

A B y 

H H H 
L X L 
X L L 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput AND Gates 

DESCRIPTION 
These devices contain four independent 2-input AND gates, 
They perform the Soolean functions Y=A.S or Y=A+B. 

These deviclls provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

~ 1A (2) () 1Y 
1B 

(4) (6) 

2A~2Y 
2B 

(9) (8) 

3A~3Y 
3B 

(12) (11) 
4A~4Y 
4B 
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KS5.4AHCT O· 8 
KS74AHCT 

Absolute l\,4Iaximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V . 
DC Input Diode Current. hK . 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ..... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < V~ < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ............... , ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which Pllrmanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- .. 
posure to these conditions may affect device reliability. 

Quad 2-lnput.AND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -.12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -4poC to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be. tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

,-. KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions 

To =2SOC 
Ta.= -40°C to +8SoC To = -55°C to +12SoC 

Typ Guaranteed Limits 

Minimum High:Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 
lo=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 
Supply Current lOUT = o,..A 

per input pin 

! Additional Worst VI=2.4V 
I Case Supply Alec other Inputs: 2.7 2.9 
[current at Vee or GND 

i IOUT=O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,"2 ns). AHCT08 

T.=2SoC 
KS74AHCT 

Characteristic Symbol Conditionst Vcc=S.OV 
T.= -40°C to +8SoC 

Vcc=S.OV:10% 

'Typ Min Max 

Propagation Delay tPLH r--- CL=50pF 8 14 

tpHL 8 14 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

3.0 

KSS4AHCT 
Ta= -55°C to +12SoC 

Vcc=S.OV: 10% 

Min Max 

17 

17 

Unit 

V 

V 

.V 

V 

,..A 

,..A 

mA 

Unit 

ns 

pF 

pF 
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KS74AHCT 

FEATURES 
• Function, pin-Out,'speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv~urrent outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

18 48 

1Y 4A 

2A 4Y 

28 38 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs 
f-----

Output 

A B Y 

H H H 
L X L 
X L L 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput AND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain four independent 2·input AND gates 
with open-drain outputs. Using a suitable pull-up resistor. 
these outputs may be connected to other open-drain out­
puts to implement wired-AND functions, 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and' yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

13,6,8,11) 

A 11,4,9,12) ~y 
8 12,5,10, 13) C)o-l~ 

= 
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KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc. ....... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current •. 10K . 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins .............. :. ±125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device'at or beyond them is not implied. long ex-
posure to the~e conditions may affect device reliability. 

{ Quad 2-lnputANO Gates 
with Open-Drain Outputs 
&. . 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vcc .. , . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT ' . OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85~C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times. tr• tf . , ..... , . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Cha,acteristlc Symbol Test Conditions Ta =25°C Ta.= -40°C. to +85·C Ta= -55°C to +125°C 

Typ Gua,anteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum low-level 
VIL 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum low-level 

VOL 
10=201lA 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Output 
loz 

VIN=VIH or VIL ±0.5 ±5.0 leakage Current VOUT=VCC 

Maximum Quiescent 
Icc VIN=VCC'Or GND 2.0 20.0 

Supply Current 10UT=OfAA ---- perin-put' pin---' "--- --_._-------

IAdditional Worst VI=2.4V 
i Case Supply l>lcc other Inputs: 2.7 2.9 
I Current at Vcc or GND 

10UT=OfAA 

AC ELECTRICAL CHARACTERISTICS (Input tr • t",,2 ns). AHCT09 

T. =25°C 
KS74AHCT 

Cha,acte,lstlc Symbol Conditionst Vcc= 5.0V 
T.= -40°C to +85°C . , Vcc=5.0V:!:10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 18 27 

tPHL RL =1 k{l 9 15 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vce. 
t For ACswitching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

0.1 
0.4 

±1.0 

±10.0 

40.0 
---- - -- ------._--

3,0 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5.0V:!: 10% 

Min . Max 

31 

18 

Unit 

V 

V 

V 
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KS74AHCT 

FEATURES 
- Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
- Low power consumption characteristic of CMOS 
- Hlgh-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

- Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 

18 1C 

2A 1Y 

28 3C 

2C 38 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B . C y 

H H H L 
L X X H 
X L X H 
X X L H 

ciS SAMSUNG SEMICONDUCTOR 

Triple 3-lnput NAND Gates 

DESCRIPTION 
These devices contain three independent 3·input NAND 
gates. They perform the Boolean functions Y=A-B-C or 
Y=A+S.f.C. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground. 

LOGIC DIAGRAM 

(1) 

1A~2) (12) 
1B (13) 1Y 
1C 

2A (3) 

2B~2Y 
2e~ 

(9) 

~:~3Y 
3e~ 
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Absolute Maximum Ratings· 
Supply Voltage Range Vcc. __ ..... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ..... ' .... ±35 mA 
Continuous Current Through 

Vcc or GND pins ................ ±125 mA 
Storage Temperature Range. TSlg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are str'ess ratings 'only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Triple 3-lnput NAND Gates 

t Power Dissipation temperature derating; 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
. Supply Voltage. Vcc ... f . . . . • . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85°C 
KS54AHCT:- -55·C to +125°C 

Input Rise & Fall Times. tr • tf . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85·C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltag.e 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ',..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 ,..A 
Supply Current 10UT=0,..A -----_. 

per input pin 

Additional Worst VI=2.4V , 
Case Supply ll.lcc other Inputs: 2.7 2.9 
Current at Vccor GND 

10UT=0f.iA 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",,2 ns). AHcn 0 

T.=25°C 
KS74AHCT 

Characteristic Symbol Condltlonst Vcc=;5.0V 
T.=-400Cto +85°C 

Vcc = 5.0V:!: 10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 9 15 

tPHL 9 15 

Input Capacitance CIN 5 

Power DiSSipation Capacitance' CPO (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switchirig test circuits and timing 'l)'aveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

3.0 mA 

KS54AHCT 
T. = -55°C to +125°C 

Unit 
Vcc=5.0V:!: 10% 

Min Max 

18 ns 
18 

pF 

pF 
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KS74AHCT 

FEATURES 
- Function, pilHlut, speed and drive compatibility with 

54/74ALS logic family 
- Low power consumption characteristic of CMOS 
- Hlgh-Drive-Current outputs: 

10l =8 mA @ VOL =O.5V 
- Inputs and outputs interface directly with TTL, NMOS 

'and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A 

16 

'2A 

26 

2C 

2Y 

GND 

FUNCTION TABLE 

(Each Gate) 

Inputs 
1-------

A B C 

H H H 
I L X X 

I 
X L X 
X X L 

Vee 

1C 

1Y 

3C 

36 

3A 

3Y 

Output 

Y 

H 
L 
L 
L 

eSC SAMSUNG SEMICONDUCTOR 

"" 

Triple 3-lnput AND Gates 

DESCRIPTION 
These devices contain three independent 3-input AND 
gates. They perform the Boolean functions Y=A-B-C or 
Y=A+B+C. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1) 

1A~2) (12) 
16 1Y 
1C (13) 

(3) , 

~:~2Y 
2C~'--

(9) 
3A~ 
36~3Y 
3C 
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Absolute Maximum Ratings* 
Suprt>ly Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V} .... ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vce +0.5V) ........ '. ±35 rnA 
Continuous Current Through 

Vcc or GND pins ................ ±125 rnA 
Storage Temperature Range, rstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
'These are stress ratings onl~ and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these cOJ)ditions may affect device reliability. 

. , 

tr~ple 3-lnput AND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65"C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused Inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND} 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±'10% Unless Otherwise Specified) 

T.=2S0C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +8SoC T.= -55°C to +12SoC 

'- Typ Guaranteed Limits 
.. 

Minimum High-Level 
Input Voltage VIH 2.0 2.0 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Leve! VIN=VIH or VIL 

Output Voltage VOH lo=-20,..A Vcc Vee -0.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=201AA 0 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 Current , 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current IOUT=OIAA 

I 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 
Current at Vccor GND 

louT=OIAA 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt<2 ns), AHCT11 

T.=2SoC 
KS74AHCT 

T.= -40°C to +8SoC 
Characteristic Symbol Condltlonst Vcc=S_OV 

Vee = S.OV:I: 10% 

Typ Min Max 

Prop'agation Delay ~ CL=50pF 9 15 

tpHL RL =1 kO 9 15 

Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power diSSipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vcc -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 
._--.-

3.0 

KSS4AHCT 
T.=,-SSoC to +12SoC 

Vcc=S.OV:t 10% 

Min Max 

18 

18 

Unit 

V 

V 

V 

V 
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ns 

pF 

pF 
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KS74AHCT 

FEATURES 
- Function, pln-out, speed and drive compatibility with 

S4174ALS logic family 
- Low power consumption characteristic of CMOS 
- Hlgh-Drlva-Current outputs: 

10L =8 mA @ VOL =O.SV 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.SV to S.SV 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +8S·C 
KSS4AHCT: -SS·C to +12S·C 

- Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 

18 1C 

2A 1Y 

26 3C 

2C 36 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B C Y 

H H H L 
L X X H 
X L X H 
X X L H 

c8 SAMSUNG SEMICONDUctOR 

Triple 3-lnput NAND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain three independent 3-input NAND 
gates with open-drain outputs. They perform the Boolean 
functions Y=A-B-C or y=A+B+C. 
Using a suitable pull-up reSistor, these outputs may be con­
nected to other open-drain outputs to implement wired-AND 
functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground. 

LOGIC DIAGRAM 

(1.3,9) (12,6,8) 

'~Ei' 
(2,4,10) 

: (13,5,11) 

-= 
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Absolute Maximum Ratings* 
Supply Voltage Range Vcc. " ..... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ........ , ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storsge Tempersture Range. T~tg ... -65·C to +150·C 
Power Dissipation Per Packa"ge. Pdt ...... 500 mW 

• Absolute Maximum Ratings are thos.e values beyond 
which permanent damage to the device may occur. 
These are stress rstings only and functional operation 
of the device at or beyond them is'not implied. Long ex­
posure to these conditions l)1ay affect device reliability. 

Triple 3-lnput NAND Ga,tes ' 
with Open-Drain Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·Cfrom 65·Cto 85·C 
Cersmic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating' Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Tempersture '. 

Range KS74AHCT: :-40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times. t,. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions Ta=2S"C 

Ta= -40"C to ·+8S"C T. = -SS"C to +12S"C 

Typ Guaranteed Limits 

Minimum High-Level' 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201lA 0 0.1 0.1 

Output Voltage Ip=4mA 0.26 0.33 
10=8mA 0.39 0.5 

Maximum Inpl,Jt 
liN VIN=VCC or GND ±0.1 ±1.0 

Current 

Maximum Output 
loz 

VIN=VIH or VIL 
±0.5 ±5.0 Leakage Current VOUT=VCC 

, 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current 10UT=01lA ,--" -.--~ - ..... -

per input pin 
.~~.-. . - .. 

I A",J;i;_ W"", VI=2.4V 

Case Supply Ll.lcc other Inputs: 2.7 2.9 
Current at Vcc or GND 

10uT=OjlA 

AC ELECTRICAL CHARACTERISTICS (Input t" t~2 ns). AHCT12 

T.=2S"C 
KS74AHCT 

T. = - 40"C to + 8S"C 
Characteristic Symbol Conditionst Vcc=S_OV 

Vee =S.OV:I: 10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 
19 27 

tpHL 11 18 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDU~OR 

2.0 

0.8 

0.1 
0.4 

±1.0 

±10.0 

40.0 

3.0 

KSS4AHCT 
T.= -SS"C to +12S"C 

Vee=S.OV:I: 10% ' 

Min Max 

31 
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V 

V 

V 
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FEATURES 
• Function, pilHlut, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv.current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "smail .outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

1Y 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

FUNCTION TABLE 

(Each inverter) 

Input Output 

A y 

H L 
L H 

c8 SAMSUNG SEMICO~DUCTOR 

Hex Schmitt-Trigger Inverters 

DESCRIPTION 
These Schmitt· trigger devices contain six independent in· 
verters. They perform the Boolean function Y=A. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground .. 

LOGIC DIAGRAM 

lA~'Y 
~ 2A ~ .. --2Y 

3A~3Y 
~ 4A~4Y 

~ 5A~5Y 

~ 6A~6Y 
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KS54AHCT 14 
KS74AHCT '" 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. -0.5V to +7V 
DC Input Diode Current. ItK 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current. lo~ 

(Vo < -0,5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ±35 mA 
Continuous Current Through 

Vee or GND' pins ' , ± 125 mA 
Storage Temperature Range, TOlg . ' . -65°C to +150°C 
Power Dissipation Per Package. Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

", I \:<-

Hex Schmitt-Trigger 'overters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC ft'om 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee ' , 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT ' , OV to Vce 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

T.=25°.c 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20j'A Vee Vec -0.1 Vee -0.1 Vee -0.11 V 
10=-4mA 4,2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level VOL 10=20",A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND 

Current 
±0.1 ±1.0 ±1.0 ",A 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 40.0 ",A 
Supply Current 10uT=0j.tA 

per input pin 
Additional Worst VI=2,4V 
Case Supply .6.lee other inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0",A 

DC ELECTRICAL CHARACTERISTICS 

T.=2SoC 
KS74AHCT KSS4AHCT 

T.= -40°C to +BSoC T.= -SsoC to +12SoC Unit 
Characteristic Symbol Test Conditions 

Min Max Min Max Min Max 

Positive-Going 
VT+ 

Vee=4.5V 1.2 1.9 1.2 1,9 1.2 1.9 
V 

Threshold Voltage Vee=5.5V 1.4 2.1 1.4 2,1 1.4 2.1 

Negative-Going 
. \ 0.5 1.2 0.5 1.2 0.5 1.2 

VT-
Vee=4.5V 

V 
Threshold Voltage Vee=5.5V 0.6 1.4 0.6 1.4 0.6 1.4 

Hysteresis 
VH 

Vee=4.5V 0.4 1.4 0.4 1.4 0.4 1.4 
V 

(VT+-VT-) Vee=5.5V 0.4 1.5 " 0.4 1.5 0.4 1.5 

=8 SAMSUNG SEMICONDUCTOR .'so 



KS54AHCT 14 
KS74AHCT Hex Schmitt-Trigger Inverters 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf~2 ns). AHCT14 

KS74AHCT 
Ta=25°C 

Ta = -40°C to +85°C 
Characteristic Symbol Conditionst Vcc= 5.0V 

f--
Vcc=5.0V:t10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 8 14 
---

tpHL 8 15 
--- ------

Input CapaCitance CIN 5 
-----

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no· load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

eX SAMSUNG· SEMICONDUCTOR .. 

j 

-I 

KS54AHCT ! 

Ta= -55°C to +125°C 
Vcc=5.0V:t 10% 

Unit 
-,--"-----"-

Min Max 

17 : ns 
19 

. --" 

; pF I 
LpF 
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KS54AHCT 20 
KS74AHCT . 

FEATURES 
- Function, pin-out, speed and drive compatibility with 

S4/74ALS logic family 
- Low power consumption characteristic of CMOS 
- Hlgh-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.SV to S.SV 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -55°C to +12SoC 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A 

16 

NC 2C 

1C NC 

10 26 

1Y 

GNO 2Y 

FUNCTION TABLE 

(Each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H H L 
L X X X H 
X L X X H 
X X L X H 
X X X L H 

c8 SAMSUNG SEMICONDUCTOR 

Dual 4-lnput NAND Gates 

, 
DESCRIPTION 
These devices contain two independent 4-input NAND 
gates. They perform the Boolean functions Y=A-B-C-D 
or Y=A+B+C+5 in positive logic: 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interfa~e with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal d~ode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

1A 

16 

1Y 

1C 

10 

2A 

26 

2Y 

2C 

20 
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KS54AHCT 20 
KS7tlAHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to +7V 
DC Input Diode Qurrent, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V). . . . . . ±35 rnA 
Continuous Current Through 

Vcc or GND pins ................ ±125 rnA 
Storage Temperature Range, T81g ••• -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-lnput NAND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . .. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t" t, . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage lev&! (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions Ta =25°C Ta= -40°C to +85°C Ta = -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voitage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20IolA Vcc Vcc -0.1 Vcc -0.1 Output Voltage 

10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20j.IA 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
10=8mA 0.39' 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current 10uT=Oj.IA 
---,----" -'---- --

~\npu' pin 
Additional Worst VI=2.4V 
Case Supply I Ll.lcc 

other Inputs: 2.7 2.9 
Current at Vcc or GND 

10uT=0/-fA 

AC ELECTRICAL CHARACTERISTICS (Inputt" ,,,,2 ns), AHCT2U 

Ta =25°C 
KS74AHCT 

Characteristic Symbol Conditionst Vce=5.0V 
T. = -40°C to +85°C 

Vee = 5.0V:!: 10% 

Typ Min Max 

Propagation Delay, ~ CL=50pF 7 11 
Any input to Y tpHL 7 11 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and liming waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vcc -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

3.0 

KS54AHCT 
Ta = -55°C to +125°C 

Vce=5.0V:!: 10% 

Min Max 

13 

13 

Unit 

V 

V 

V 

V 

,..A 

/-fA 

rnA 

Unit 

ns 

pF 

pF 
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KS54AHCT 21 
KS74AHCT . 

FEATURES 
e Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
e Low power consumption characteristic; of CMOS 
e Higlt-Drive-Current outputs: 

10L =8 mA (jj) VOL =O.5V 
e Inputs and outputs interface dlrect.lY with TTL, NMOS 

and CMOS devices .. 
e Wide operating voltage range: 4.5V to 5.5V 
e Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN C.ONFIGURATION 

1A Vee 

18 20 

NC 2C 

1C NC 

10 28 

1Y 2A 

GNO 2Y 

FUNCTION TABLE 

(Each gate) 

INPUTS OUTPUT 

A' B C D Y 

H H H ,H H 
L X X X L 
X L X X L 
X X L X L 
X X X L L 

c8 SAMSUNG SEMICONDUCTOR 

Dual 4-lnput AND· Gates 

DESCRIPTION 
These devices contain two independent 4-input AND gates. 
They perform the Boolean f~nctions Y=AeBeCeD or 
Y=A+E!+C+D in positive logic, 

These devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels, The input and output voltage levels 
allow direct interface with TIL. NMOS and CMOS devices 
without any external components, 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground, . 

LOGIC DIAGRAM 

1A 

18 

lY 

1C 

10 

2A 

28 

2Y 

2 
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KS54AHCT 21 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . ± 125 mA 
Storage Temperature Range, TOlg ... -65"C to +150"C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may OCcur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-lnput AND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/"C from 65"C to 85"C 
Ceramic Package (J): -12mw/"C from 100"C to 125"C 

Recommended Operating Conditions 
Supply Voltage, Vec . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40"C to +85"C 
KS54AHCT: -55"C to +125"C 

Input Rise & Fall Times, tr, tl . . .. Max 500 ns 

• Unusell inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2 .. 0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20!-,A Vee Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20/-IA 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 
Supply Current 10UT=0!-,A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alce other Inputs: 2.7 2.9 
Current at Vee or GND 

10UT;'0!-'A 

AC ELECTRICAL CHARACTERISTICS (Input tr, tl",2 ns). AHCT21 

T.=25°C 
KS74AHCT 

T.=-40°Cto +85°C 
Characteristic . Symbol Conditionst Vcc=5.0V Vcc=S_OV:!:10% 

Typ Min Max 

Propagation Delay, tpLH CL=50pF 8 14 
r---

Any input to Y tPHL 8 14 

Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

3.0 

KS54AHCT 
T. = -55°C to +12S O C 

Vcc=5_0V:t 10% 

Min Max 

17· 
17 

Unit 

V 

V 

V 

V 

!-,A 

!-,A 

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT 22 
KS74AHCT 

FEATURES 
- Function, pin-out, speed and drive compatibility with 

54174ALS logic family 
- Low power consumption characteristic of CMOS 
- High-Driv.current outputs: 

10L =8 mA @ VOL =O.5V 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over industrial and 

military temperature ranges: ' 
KS.74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

18 2D 

NC 2C 

lC NC 

lD 28 

lY 2A 

GND 2Y 

FUNCTION TABLE 

(Each Gate) 

INPUTS OUTPUT 

A B C 0 Y 

H H H H L 
L X X X H 
X L X X H 
X X L X H 
X X X L ~ 

c8 SAMSUNG SEMICONDUCTOR 

A 

8 

C 

D 

Dual 4-lnp.ut NAND Gates 
/ . 

with Open-Drain Outputs 

DESCRIPTION 
These devices contain two independent 4·input NAND 
gates. These gates perform the Soolean fucntions 
Y-A-S-C-D or Y=A+B+C+D in positive logic. The 
open·drain outputs require pull-up resistors to perform 
correctly. They may be connected to other open-drain 
outputs to implement active low wired-OR or active high 
wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
ailow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1.9) 

~r' (2.10) 

(4,12) 

(5,13) 
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KS54AHCT 22 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vcc +0.5V) ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . . . ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-lnput NAND Gates 
with Open-Drain Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vec 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr • t, ..... . Max '500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +85°C To= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=2OI'A 0 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Output 
loz 

VIN=VIH or VIL ±0.5 ±5.0 Leaikage Current VOUT=VCC 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current 10UT=01'A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 
Current at Vcc or GND 

10UT=01'A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,';;;2 ns). AHCT22 

T. =25°C 
KS74AHCT 

T. = - 40°C to + 85°C 
Characteristic Symbol Conditionst Vcc=5_0V 

Vcc=5.0V±10% 

Typ Min Max 

Propagation Delay. ~ CL=50pF 19 29 
Any input to Y tpHL RL=1kO 11 18 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vec' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

0.1 
0.4 

±1.0 

±10.0 

40.0 

3'.0 

KS54AHCT 
T.=-55°Cto +125°C 

VCC=5.0V±, 10% 

Min Max 

34 

22 

Unit 

V 

V 

V 

I'A 

I'A 

I'A 

rnA 

Unit 

ns 

pF 

pF 
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KS54AHCT27 ' 
KS74AHCT .. 

FEATURES 
- Function, pin-out, speed and drive compatibility with 

54174ALS logic family' 
- Low power consumption characteristic of CMOS 
- High-DrivtK:urrent outputs: 

IOl =8 mA @ VOL =O.5V 
- Inputs and outputs'interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

- Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

lB lC 

2A lY 

28 3C 

2C 38 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

INPUTS OUTPUT 

A B C Y 

H X X L 
X H X L 
X X H L 
L L L H 

, .=8 SAMSUNG SEMICONDUCTOR 

Triple 3-lnput NOR' Gates 

DESCRIPTION 
These devices contain two independent 3-input NOR gates. 
They perform the Boolean functions Y=A+B+C or 
Y=P;-i3-c in positive logic. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage ievels 
Bilow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and oiJtputs are protected'from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

lA (1) 

lB~ (12) 
1Y 

lC (13) 

2A~ 

2B~2Y 
2C (5) . 

3A (9) 

3A~3Y 
3C (11) 
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KS54AHCT 27 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . . ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . ± 1 25 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Triple 3-lnput NOR Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
. Characteristic Symbol Test Conditions 

T.=2SoC 
T.= -40°C to +8SoC T.= -55°C to +12SoC 

Typ .. Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vee Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=201lA 0 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 
Supply Current 10uT=01lA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 
Current at Vee or GND 

lOUT = OIlA 

AC ELECTRICAL CHARACTERISTICS (Input tr , tl~2 ns), AHCT27 

T.=2SoC 
KS74AHCT 

T.= -40°C to +8SoC 
Characteristic Symbol Conditlonst Vcc= S.OV Vcc=S.OV:!:10% 

Typ Min Max 

Propagation Delay, ~ CL=50pF 8 14 
Any input to Y tpHL' 10 16 

- I---
Input Capacitance CIN 5 

Power DiSSipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see s,ection 2. 

c8 SAMSUNG SEMIC~NDUCTOR 
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KS54AHCT 30 
KS74AHCT 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driy..current outputs: ' 

10L =8mA @ VOL =0.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS cIevIces 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation oyer Industrial, and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 30D-mll DIPs 

PIN CONFIGURATION' :-

A Vee 

B NC 

C H 

D G 

E INC 

F NC 

GND y 

FUNCTION TABLE 

Inputs A Through H Output Y 

All Inputs H L 
One or more inputs L H 

=8 SAMSUNG SEMICONDUCTOR 

B-Input Nand Gate 

DESCRIPTION 
The '30 contains a single a·input NAND gate. It performs 
the boolean functions (in positive logic): 

Y-A'B'C'D'E'F'G'H 
Y=A+B+C+D+E+F+G+H 

These devices Provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS' power levels. The input and output .voltage levels 
allow direct Interlace with TTL,' NMOS and CMOS devices 
without any external components. . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. . 

LOGIC DIAGRAM 

A 
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KS54AHCT 30 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vee •........ -0.5V to +7V 
DC Input DIode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) . . . . ±20 mA 
ContinuouS Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Abaolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 

. of the device at or beyond them is not implied. Long ex· 
posure to these conditions may affect device reliability. 

. 8-lnput Nand Gate 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall TImes. 1,. If •......•.. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High·Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low·Level 
VIL 0.8 0.8 Input Voltage 

Minimum High·Level VIN=VIH or VIL 

Outpl,lt Voltage VOH 10=-20"A Vcc Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low· Level 

VOL 10=20"A 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current louT=O"A 

per input pin 

Additional Worst VI=2.4V 
Case Supply illcc other Inputs: 2.7 2.9 
Current at Vccor GND 

louT=O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,..2 ns). AHCT30 

T.=25°C 
KS74AHCT 

T.= -40°C to +85°C 
Characteristic Symbol Condltlonst Vcc=5.0V Vcc= 5.0V:!: 10% 

Typ Min Max 

Propagation Delay ~ CL =50pF 
6 11 

tpHL 6 11 

Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo 15 

• Cpo determines the no·load dynamiC power diSSipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 
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KS54AHCT 31~ 
KS74AHCT- ~ 

FEATURES 
• Function, pilM)ut, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv.current outputs: 

IOL .. 8 mA @ VOL =0.5V 
. • Inputs and outputs interface directly wHh TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

. mllltsry temperature ranges: 
KS74AHCT: -40°C to .+85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA 

18 

IV 

2A 

28 

2V 

ONO 

FUNCTION TABLE 

(Each Gate) 

Inputs Outputs 

A B y 

H X H 
X H H 
L L L 

Vee 

48 

4A 

4V 

3B 
3A 

3V 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput OR Gates 

DESCRIPTION 
These devices contain four independent 2-inl'ut OR g~. 
They perform the Boolean functions Y=A+B or Y=A.B. 

These devices provide speeds and drive capability 
equivaleritto their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damaged due 
to static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

lA (2) I IV ~11 3) 

18 

2A~ 
2B~2V 

~
9) 

3A (10) (8) 3V 
38 . 

4 (13) 4Y 
A(1~) (11) 

48 
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KS54AHCT 32 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. ....... -0.5V to + 7V 
DC Input Diode Current. ilK 

(VI < -0.5V or VI > Vee +0.5V) . . .. ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 rnA 
Continuous Current Through 

Vee or GND pins . . . ± 125 rnA 
Storage Temperature Range, T51g ••• -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex· 
posure to these conditions may affect device reliability. 

Quad 2-lnput OR Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/·C from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. t,. tf .... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta =2S0C KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions Ta= -40°C to +8SoC Ta= -SsoC to +12SoC 

Typ Guaranteed Limits 

Minimum High·Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low·Level 
VIL 0.8 0.8 Input Voltage 

Minimum High·Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low·Level 

VOL 10=20"A 0 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

10=8mA 0:39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 
Supply Current 10UT=OllA 

per input pin 

Additional Worst VI=2.4V 
Case ·Supply Alec other Inputs: 2.7 2.9 
Current at Vee or GND 

10UT=0"A 

AC ELECTRICAL CHARACTERISTICS (Input t,. t~2 ns). AHCT32 

T. =2SQC 
KS74AHCT 

Characteristic Symbol Conditionst Vcc=S.OV 
T. = -40·C to +8SoC 

Vcc = S.OV:!: 10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 8 14 

tPHL 8 14 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 
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KS54AHCT 42 
KS74AHCT 

FEATURES 
• Full decoding of Input Logic' 
• All outputs are High for Invalid' BCD Conditions 
• Also for application as 3-Line to 8-Line Decoders 
• Function, pln-out, speed and drive compatibility with 

S4/74ALS logic family 
• Low. power consumptio!1 characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

IOL =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized' for operation over Industrial and' 

military temperature ranges: 
KS74AHCT: -40·C to +8S·C 
KSS4AHCT: -SS·C to+12S·C 

• Package options include plastic "small outline" 
packagEIS, standard plastic and ceramic 300-mil'DIPs 

PIN CONFIGURATION 

0 Vee 

A 

2 B 

3 C 

4 D 

5 9 

6 8 

GNO 

FUNCTION TABLE . 

No. 
Inputs Outputs 

D C B A 0 1 2 3 4 5 6 7 8 9 

0 L L L L L H H H H H H H H H 
1 L L L H H L H H H H H H H H 
2 L L H L H H L H H H H H H H 
3 L L H H H H H L H H H H i-I H 
4 L H L L H H H H L H H H H H 

5 L H L H H H H H H L H H H H 
6 L H H L H H H H H H L H H H 
7 L H H H H H H H H H H L H H 
8 H L L L H H H H H H H H L H 
9 H L L H H H H H H H H H H L 

H L H L H H H H H H H H H H 
H L H H H H H H H H H H H H 

INVAUD H H L L H H H H H H H H H H 
H H L H H H H H H H H H H H 
H H H L H H H H H H H H H H 
H H H H H H H H H H H H H H 

ciS SAMSUNG SEMICONDUCTOR 

BCD-to Decimal Decoder 

DESCRIPTION 
The' 42 decoder accepts for active-high BCD inputs and 
provides 10 mutually exclusive active-low outputs, as 
shown by logic symbol or diagram. The active-low out­
puts facilitate addressing other'MSI units with aCtive low 
input enables. 

The logic deSign of the '42 ensures that all outputs are 
. high when binary codes greater than nine are applied to 
the inputs. 

The most significant input, 0, produces a useful inhibit func­
tion when the '42 is used as a 1-of-8 decoder. The Din·· 
put can also be used as the Data input in an 8-output 
demultiplexer application. 

These devices provide' speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 
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KS54AHCT 42 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 1,K 

(V, < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, T.,g ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex· 
posure to these conditions may affect device reliability. 

BCD-to Decimal Decoder 

t Power DiSSipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85·C 
Ceramic Package (J): -12mW/oC from 100·C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & OutplJt Voltages·, Y,N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tl . . . . . . . . . Max 500 ns 

• Unused Inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T. = 25°C T.= -40°C to +85°C T.= -55°C to +125°C 

." Typ Guaranteed Limits 

Minimum High·Level 
V,H 2.0 2.0 Input Voltage 

Maximum Low·Level 
V,L 0.8 0.8 Input Voltage 

Minimum High·Level V,N=V,H or V,L 

Output Voltage VOH lo=-20j.lA Vcc Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

V,N=V,H or V,L 
Maximum Low·Level 

VOL 
10=20",A 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 

Supply Current 10UT=0",A 
per input pin 

Additional Worst V,=2.4V 
Case Supply .ll.lcc other Inputs: 2.7 2.9 
Current at Vcc or GND 

10UT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr, tl~2 ns), AHCT42 

T.=25°C 
KS74AHCT 

T. = - 40°C to + 85°C 
Characteristic Symbol Conditionst Vcc=5.0V Vcc=5.0V:t10% 

Typ Min Max 

Propagation Delay, ~ CL=50pF 11 18 
Any input to Y tpHL 11 18 

Input CapaCitance C'N 5 

Power Dissipation Capacitance· Cpo (per gate) 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching tes! circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vcc -0.1 
3.7 

0.1 
0.4 

±1.0 

160.0 

3.0 

KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V:t 10% 

Min Max 

22 

22 

Unit 

V 

V 

V 

¥. 

",A 

",A 

mA 

Unit 

ns 

pF 

pF 

95 

• 



"~"!l' 
..tl> 

~~~ 

KS54AHCT5. 1,158 
KS74AHCT I. 

FEATURES 
- Function, pllHlut, speed and drive compatibility with 

54/74ALS logic family 
- Low power consumption characteristic of CMOS 
- Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
- Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over. Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

e Package options Include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

. PIN CONFIGURATION 

1A Vee 

2A 1C 

2B 1B 

2C 1F 

20 1E 

2Y 10 

GNO 1V 

FUNCTION TABLES 

Inputs Output 1Y 

1A 18 1C 1D 1E 1F '51 '58 

H H H X X X L H 
X X X H H H L H 

Any other combination H L 

J Inputs Output 2Y 

2A 2B 2C 2D '51 '58 

H H X X L H 
X X H H L H 

Any other combination H L 

.=8 S~MSUNG SEMICONDUCTOR 

Dual AND-OR-Invert Gates 
and Dual AND-OR Gates 

DESCRIPTION 
The '51 performs the following Boolean functions: 
1Y=(1 A-1 Be 1C)+(1 0-1 E-1 F) 
2Y=(2Ae 2B)+(2C-20) 

The '58 performs: 
1Y=(1M1 B-1C)+(1 0-1 E.1 F) 
~Y=(2A-2B)+(2C-20) 

These deVices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. . 

LOGIC DIAGRAMS 

1A 
1B 
1C 

10 
1E 
1F 

(2) 
2A 

(3) 
2B 

2C 
(4) 

20 
(5) 

2A -:.;;:..-r-.... 
2B ----,L....J 

2C -'-'.:.......1;-, 

20 ---. ........ " 

'51 

'58 

1Y 
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KS54AHCT 51/58 
KS74AHCT . /. 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. ....... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) . . . .. ±20 mA 
DC Output Diode Current. 10K . 

(Vo < -0.5V or Va > Vee +0.5vi .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V <, Va < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Totg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual AND-OR-Invert Gates 
and Dual AND-OR Gates 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.A . Vee Vee -0.1 Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20j.lA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Ve,e or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 40.0 
Supply Current 10uT=0,.A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

louT = OJ.lA 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,..2 ns). AHCT51. AHCT58 

T.=25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Conditionst Vcc=5.0V Vcc=5.0V:t10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 9 15 

tpHL 9 15 

Input CapaCitance CIN 5 

Power DiSSipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee2 f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5.0V:t 10% 

Min Max' 

18 

18 
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V 

V 
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KS54AHCT 73 
KS74AHCT 

Dual J-K Negative-Edge-Triggered. 
Flip-Flops) with Clear 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• High-Driv.current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

it Package options include .plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1cLK 1J 

1CLR 1Q 

1K 10 

Vee GND 

2CLK 2K 

2CLR 20 

2J 2Q 

LOGIC DIAGRAM 
CLR 

K 

c c 

c~ 
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DESCRIPTION 
These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at CLR input resets the out­
puts regardless of the levels of the other inputs. When ClR 
is inactive (high), data at the J aM K inputs meeting the 
setup time requirements are transferred to the outputs on 
the negative-going edge of the clock pulse. Clock trigger­
ing occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and K high. 

These devices provide speeds and drive capability 
equivalent to their AlSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

ClR ClK J K Q Q 
L X X X L H 
H ~ L L o. 00 

H L H L H L 
H ~ L H L H 
H ~ H H TOGGLE 
H H X X 0" o. 

o 

c 
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KS54AHCT 73 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. IrK 

(Vr < -0.5V or Vr > Vcc +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < ;-0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-O.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, T.lg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional oper/ition 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VrN. VOUT. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr. t, . . . . . . . . . Max 500 ns 

•. Unused inputs must always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.=-40°Cto +85°C T.=-55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VrH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VrL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VrN=VrH or VrL 

Output Voltage VOH 10=-20,..A Vee Vcc -0.1 Vee -0.1. Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VrN=VrH or VrL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output .Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
IrN VrN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
lee VrN=Vcc or GND 4.0 40.0 80.0 ,..A Supply Current 10UT=0,..A· 

per input pin 

Additional Worst Vr=2.4V 
Case Supply Alce other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT=0,..A 
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KS54AHCT 73', 
KS74AHCT II 

Du,!1 J-K Negative-Edge-Triggered 
Flip-Flops with Clear . 

AC ELECTRICAL CHARACTERISTICS (Input t,., t"'2 ns), AHCT73 

T. =25"C 
KS74AHCT 

T. = -40"C to ,+8S"C 
Characteristic Symbol CondHlonst Ycc=S.OY ycc",S.OY : 1O% 

Typ . Min Max 

Maximum Clock Frequency fmax 45 30 

Propagation Delay, ~ 10 17 
CLK to Q or Ci tpHL CL=50pF 10 17 

Propagation Delay, ~ " 10 17 
CLR to Q or Ci tpHL 10 17 

Setup Time IJ or K Isu 
a 13 

before ClK~ I CLA Inactive a 13 

Hold Time, J or K after ClK' th ;-3 0 

Pulse Width I ClK High or low 
tw 

a 13 

ICLA low a 13 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per flip·flop) 40 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -5S"C to +12S"C 

Ycc .. S.OY: 10% 

Min Max 

25 

20 

20 

20 

20 

15 

15 

0 

15 

15 

,~ 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT 74 
KS74·AHCT 

Dual D-Type Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• High-Drlv.current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: _40DC to +85DC 
KS54AHCT: -55DC to +125DC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lroi Vee 

10 2CiJi 
lCIlK 20 
1 PRE' 2CLK 

10 2PRE 
lQ 20 

GNO 20 

LOGIC DIAGRAM 

DESCRIPTION 

These devices contain two independent positive·edge­
triggered D-type flip-flops. Each flip-flop has its own data, 
clock, preset and clear inputs and complementary Qand 
Q outputs. The preset and clear inputs are active-low and 
operate independently of the clock. Data at the 0 input is 
transferred to the Q outputs on the positive transition of 
the clock, provided setup requirements have been met. 

These devices provide speeds and ,drive capability 
equivalent to their AlSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE ClR ClK D Q Q 

L H X X H L 
H L X X L H 
L L X X H* H* 
H H t H H L 
H H t L L H 
H H L X No Change 
H H H X No Change 
H H ~ X No Change 

* Both' outputs will remain high as long as PRE and CLR are low, 
but the output states are unpredictable if PRE and CLR go high 
simultaneously. 

~-------------------------.------, 

CLK~; 
o 

o ----------I 

CLR--------------~~--------------------------~ 
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KS54AHCT 7A 
KS74AHCT I.., 

'Dual D~ Type Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
DC Input Diode Current. ilK 

(VI < -0.5V.or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
, Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) .... ' ..... ±35 mA 
Continuous Current Through 

Vee or GND pins ........ ' .!. . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute . Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at Or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C'to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputa must always be tied to an appropriate logic 
voltage level (eith"r Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vec=5V±10% Unless Otherwise Specified) 

T.=25·C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum Hi\Jh-Level VIN=VIH or VIL 
VOH 10=-2OIlA Vee Vee -0.1 Vee -0.1 Vee -0.1 Output Voltage 

10=-4mA 4.2 3.98 3.84 3.7 
V 

VIN=VIH or VIL 
Maximum Low-Level 

, VOL 10=201lA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 4.0 40.0 80.0 IlA Supply Current 10uT=01lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=01lA 
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KS54AHCT 74 
KS74AHCT 

Dual D· Type Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input t" tJ<2 ns), AHCT74 

T._2S·C 
KS74AHCT 

T.= -40·C to +8S·C 
Charactarlltlc Symbol Condltlonst Ycc-S.OY 

Ycc = S.OY::t: 10% 

Typ Min Max 

Maximum Clock Frequency fmax 55 34 

Propegation Delay, ~ 10 17 

CLKtoQorQ tPHL CL=50pF 10 17 

Propagation Delay, ~ 9 15 

PRE or C[R to Q or a tPHL 9 15 

Setup Time I Data tau 
7 12 

before CLKt I PRE: or CLR Inactive 5 8 

Hold Time, Data after CLKt th -3 0 

Pulse Width I CLK High or Low 9 15 
tw I PRE or CLR Low 9 15 

Input Capacitance CIN 5 

Power Dissipetion Capacitance' Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T._ -5S"C to +12S"C 

Ycc=S.OY::t: 10% 
Unit 

Min Max 

30 MHz 

20 
ns 

20 

18 
ns 

18 

15 
ns 

10 

0 ns 

17 
ns 

17 

pF 

pF 
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KS54AHCT 75177 
KS74AHCT, 'I, 

FEATURES 
• Function, pllHMIt, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv.current outputs: ' 

IOL -8mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devic .. 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature rangea: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

'75 '77 

10 10 10 10 
" 10 20 20 20 

20 20 E3-4 
E,_2 

Eo., E,_2 Vee GNO 

Vee GNO 3D NC 

3D 3'0 40 30 
40 30 NC 40 
40 40 

o 
LOGIC DIAGRAM 

4-Bit Bistable Latches 

DESCRIPTION 

The '75 and '77 consist of 4 high-speed Ootype latches' 
that can be used as temporary storage for binary infonma­
tion between processing units, The '75 features com­
plementary a and Q output while the '77 features single 
nail output. These devices are ideal for high component 
density application, 

The latches are transparent: when the enable'(E) is high, 
the,a output will follow the data input. When the enable 
goes low, the output latches at the level that was set up 
at the O-input. ' 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels, The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components, 

All inputs and outputs are protected'from damag!3 due to 
static discharge by internal' diode clamps to Vcc and 
ground, 

FUNCTION TABLE 

Inputs Outputs 

0 E a a* 

L H L H 
H H H L 
X L ao 00 

*0: '75 only 

'75 

o 

r---:---------1 
I E I~~~~--. 

I COMMON TO ONE I 
I OTHER LATCH I ,L ___________ J 

'77 

o o 

r-------------
: E 

I COMMON TO ONE I 
I OtHER LATCH I L ____________ ...J 
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KS54AHCT 75177 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -O.5V to +7V 
DC Input Diode Current, 11K 

(VI < -O.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

·(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Talg ... -65·C to +150·C 
Power DIssipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which pennanenl damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

4-Bit Bistable Latches 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT . . OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, t" tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwise Specified) 

T.=2S·C KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions T.= -40·C to +8S·C T.= -SS·C to +12S·C Unit 

1)p Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

, VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current 10UT=0j'A 

per input in 
Additional Worst VI=2.4V 
Case Supply .t.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0"A 
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KS54AHCT 75177 
KS74AHCT 4-Bit Bistable Latches, 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf'lt2 ns), AHCT75 

T.=25°C 
KS74AHCT 

T.= "':40°C to +B5°C 
Characteristic Symbol Conditions! Vcc=5.0V 

Vcc=5.0V:l:10% 

Typ Min M,ax 

Propagation Delay ~ CL=50pF 10 16 

EtoQorQ tpHL 10 16 

Propagation Delay ~ CL=50pF 9 15 

DtoQorQ tPHL 9 15 

Data Set up Time D to Enable tsu 6 10 

Data Hold Time Enable to D th 3 5 

Input Capacitance CIN 5 

Power disipation Capacitance' Cpo 

• Cpo determines the no-load dynamic'power dissipation: Po=Cpo Vec' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. ' 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf'lt2 ns). AHCT77 

T. =25°C 
KS74AHCT 

T.= -40°C to +B5°C 
Characteristic Symbol Conditions! Vcc= 5.0V 

Vcc=5.0V:l:10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 8 14 

E to Q tpHL 8 14 

Propagation Delay ~ CL=50pF 8 13 

Dto Q tpHL 8 13 

Data Set up Time~rlable tsu 6 10 

Data Hold TIme Enabl~ to D th 3 5 

Input Capacitance CIN 5 

Powlilr disipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vce' f + Icc Vce. 
r For AC switching test circuits and timing, waveforms see section 2. 

eSC SAMSUNG SEMICONDUCTOR .. 

KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V:!: 10% 
Unit 

Min Max 

20 ns 
20 

18 ns 
18 

12 ns 

6 ns 

pF 

pF 

KS54~HCT 

T.= -55°C to +125°C 
Vcc=5.0V:!: 10% 

Unit 

Min Max 

17 ns 
17 

15 ns 
15 

" 

12 ns 

6 ns 

pF 

pF 
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KS54AHCT 76 
KS74AHCT Dual J-K Flip-Flops with Preset and Clear 

FEATURES 
• Function, pllH)ut, speed and drive compatibility with 

54174AlS logic family 
• low power consumption characteristic of CMOS 
• High-Driv.current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide' operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastiC "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1CLK 1K 

1 PRE 10 

1CiJf 1<:i 

1J GND 
Vee 2K 

2CLK 20 

2PRE 2'0 

2CLR 2J 

LOGIC DIAGRAM 

K 

c c 

c~ 

DESCRIPTION 
These parts consist of two negative· edge-triggered J-K flip­
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip­
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

I"puts Outputs 

PRE ClR ClK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H* H* 
H H ~ L L Qo Qo 

H H ~ H L H L 
H H ~ L H L H 
H H ~ H H TOGGLE 
H H H X X Qo Qo 

* Both outputs will remain high as long as preset and clear are low, 
but the output slalas are unpredictable if preset and clear go high 
simultaneously. 

PRE----------~~------~ c 
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KS54AHCT 76 
KS74AHCT Dual J-K Flip-Flops with Preset "and Clear 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc. "',',. -0.5V to +7V 
DC .lnputDiode 9urrent. I'K 

(V, < -0.5V or V, > Vee +0.5V) ... ,. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) , , ., ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vce +0.5V) , , , ...... ±35 mA 
Continuous Current Through 

Vcc or GNP pins, .... , , , , , , .... , ±125 mA ' 
Storage Temperature Range. Tstg .. ,: -65·C to +150·C 
Power Dissipation Per Package. Pdt, , . , . , 500 mW 

• Absolute Maximum Ratings are those values beyond 
which parmanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them Is not implied. Long ex- . 
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: ' 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vcc ' , , , , ' , , ' , , , . , 4.SV to 5.5V 
DC Input & Output Voltages·. V'N. VOUT ' . OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
'KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times. tr• tl ' , , , . , . , , Max 500 ns 

• UnItISed inputs must always be tied to an appropriate logic 
voi'tage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 10% Unless Otherwise Specified) 

T •. =2S"C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions T.=-400Cto +8SoC T.=-SSOCto +12SoC Unit 

Typ Guaranteed Limits 

Minimum' High-Level 
V'H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V'L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V'N=V'H or V'L 

Output Voltage VOH 10=-20,.A Vcc Vee -0.1 Vcc -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

V'N=V'H or V'L 
Maximum Low-Level 

VOL 
lo=20,.A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
lo=8mA 0.39 0.5 

Maximum Input 
I'N V'N=VCC or'GND ±0.1 ±1.0 ±1.0 ,.A Current 

Maximum Quiescent 
Icc V'N=Vee or GND f 4.0 40.0 80.0 \ ,.A 

Supply Current IOUT=O,.A 
per input pin I , 

Additional Worst V,=2.4V / : 
i 

Case Supply "'Icc other Inputs: / 2.7 2.9 3.0 mA 
Current at Vpcor ~~ 

IOUT=O A 
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KS54AHCT 76 
KS74AHCT Dual J-K Flip-Flops with Preset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~2 ns). AHCT76 

T.=2SoC 
KS74AHCT . 

T ... -40°C to +85°C 
Characteristic Symbol Condltlonst Vcc=5.0V 

Vee. 5.0V ± 10% 

Typ Min Max 

Maximum Clock Frequency Imax 45 30 

Propagation Delay. tpLH 10 17 
CLKtoQorO 

I---
tpHL CL=50pF 10 17 

Propagation Delay. ~ 10 17 
PRE or Ci:FI to Q or a tPHL 10 17 

Setup Time I J or K tau 10 17 
before ClK' I PRE or ~ Inactive 10 17 

Hold Time. Data after CLK' tt. -3 0 

Pulse Width I CLK High or Low 
tw 

8 13 

I PRE or CLR Low 8 13 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vce. 
t For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T ... -55°C to +125°C 

Vee=5.0V± 10% 
Unit 

Min Max 

25 MHz 

20 ns 
20 

20 ns 
20 

20 ns 
20 

0 ns 

15 
ns 

15 

pF 

pF 
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KS54AHCT 78 
KS74AHCT 

FEATURES 
• Function, pllH)ut, speed and drive compatibility with 

54174AlS logic family' 
• low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

e, Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

ClK 1K 

1 PRE 1Q 

1J 1l:l 

Vee GND 
CLR 2J 

2J5RE 2'ei 

2K 2Q 

LOGIC DIAGRAM 
Ci:R 

K 

Dusl J-K Flip-Flops wlthPre$et, 
Common Clear & Common' Clock 

, 
/ 

DESCRIPTION 
These paris consist of two negative-edge-triggered J-K flip­
flops with independent J, K and preset inputs and com· 
plementary outputs. The clear and clock inputs are com· 
mon to both flip·flops. The J-K inputs are enabled when 
the clock goes high. The input data are transferred to the 
outputs on the negative-going edge of the clock pulse, pro­
vided the setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 

. CMOS power levels. The input and output voltage levels 
. allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

AI/ inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE ClR ClK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H* H* 

, H H + L L o. a. , 
H H + H L H L 
H H + L H L H 
H H + H H TOGGLE 
H H H X X o. a. 

• Both outputs will remain high as long as preset ehd clear are low, 
but the output states are unpredictable if preset and clear go high 
simultaneously. 

PRE----------~------~ c 
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KS54AHCT 78 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -·0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Flip-Flops with Preset, 
Common Clear & Common Clock 

t Power DiSSipation temperature derating: 
PlastiC Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, It, tl ......... Max 500 ns 

• Unu~ inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND)' 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vce Vce -0.1 Vec -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 4.0 40.0 80.0 ,.A Supply Current 10UT=0,.A 
per input pin 

Additional Worst VI=2.4V 
Case Supply 61cc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

lOUT = O"A 
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KS54AHCT 78 
KS74AHCT . 

Dual J-K FIi~Flops with.. Preset, 
Common Clear & Common Clock 

AC ELECTRICAL CHARACTERISTICS (Input tr• tr..2 ns). AHCT78 

Ta=2S·C 
KS74AHCT 

Ta= -40·C to +8S·C 
Characteristic Symbol Conditions t Ycc=5.0Y Ycc-=S.OY:l:10% 

Typ Min Max 

Maximum Clock Frequency fmax 45 30 

Propagation Delay. ~ 10 17 
ClK to Q or Q tpHL CL=50pF 10 17 

Propagation Delay. ~ 10 17 
PRE or CLR to Q or Q tPHL 10 17 

Setup Time I J or K 
tsu 

10 17 
before CLK~ I PRE or CLR Inactive 10 17 

Hold Time. J or K after CLK~ th -3 0 

Pulse Width 
I CLK High or Low 

tw 
8 13 

I PRE or CLR Low 8 13 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per flip·flop) 40 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc )Icc. 
t For AC switching test circuits and timing waveforms see section 2 . 

. c8 SAMSUNG ~EMICONDUCTOR 

KS54AHCT 
T.o. -sS·C to +12S·C 

Ycc=S.OY:I: 10% 
Unit 

.Mln Max 

·25 MHz 

20 
ns 

20 

20 ns 
20 

20 ns 
20 

0 ns 

15 
ns 

15 

pF 

pF 
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KS54AHCT 86 
KS74AHCT 

FEATURES 
• Function, pllHlut, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KSS4AHCT: -55°C to +12SoC 

• Package options include plastic "small outline". 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 
1B 4B 

1Y 4A 
2A 4Y 

2B 3B 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B y 

L L L 
L H H 
H L H 
H H L 

=8 SAMSUNG SEMICON~UcrOR 

Quad 2-lnput Exclusive-OR Gates 

DESCRIPTION 
niese devices contain four independent 2-input Exclusive­
OR gates. They perform the Boolean functions y=AeB or 
Y=AB+AB. 

TheSe devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices . 
without any external components. 

All inputs and outputs are protected from damage due to ' 
static discharge by internal diode clamps to Vcc ano 
ground . 

LOGIC. DIAGRAM 

1A~ 
1B~1Y 

2A~ 
2B~2Y 

3A~ 
3B~3Y 

4A~ 
4B~4Y 
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KS54AHCT 86 
KS/74AHCT Quad 2-lnput Exclusive-OR ,Gates 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... '±35 mA 
Continuous Currerit Through 

Vee or GND pins ................ ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

'. Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . .. . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages· , VIN, VOUT .. OV to Vcc 
Operating Temperature _ , 

Range KS74AHCT: -40 Q C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tl . _ . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta=2SoC, 
KS74AHCT KSS4AHCT 

Symbol 
/ Ta~ -40°C to +8SoC Ta= -SsoC to +12SoC Unit Characteristic Test Conditions 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN"VIH or VIL , 

Output Voltage VOH 10=-2OI'A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20l'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0'- I'A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 40.0 "A Supply Current IOUT=O"A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=01'A 
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KS54AHCT S' 6 
KS74AHCT Quad 2-lnput Exclusive-OR Gates 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,,,,2 ns). AHCT86 

T.=25°C 
KS74AHCT 

Characteristic Symbol Condltionsl Vee = 5.0V 
T.= -40°C to +85°C 

Vee = 5.0V:I: 10% 

Typ' Min Max 

Propagation Delay. ~ 10 , 16 
A or B to Y (Other Input Low) tpHL 

CL=50pF 
10 16 

, Propagation Delay. ~ 12 20 
A or B to Y (Other Input High) tPHL 12 20 

Input Capacitance CrN 5 

Power Dissipation Capacitance' Cpo (per flip·flop) 15 

, Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc, 
t For AC switching test circuits and timing waveforms see section 2, 

, c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55°C to +125°C 

Unit. 
Vee=5.0V:I: 10% 

Min Max 

19 
ns 

19 

24 ns 
24 

pF 

pF 
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KS54AHCt 107' Dual J-K Negative-Edge;. Triggered 
KS74AHCT ' , Flip-Flops with Clear " 

FEATURES 
" , 

• Function, pin-out, speed and drive compatibility with 
54/74AlS logic family 

• low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTl,l\iMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV. to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -S'soC to +12SoC 

• Package options include plastic "small ,outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1J Vee 

15 ,1CLA 

10 1CLK 
, 1K 2K 

20 2CLA 

2Q 2CLK 

GND, 2J 

LOGIC DiAGRA'M' 

CLK~: 

DESCRIPTION 
These devices contain two independent J·K negative-edge­
triggered flip-flops, A low level at the ClR input resets the 
outputs regardless of the levels of the other inputs, When 
ClR is inactive (high), data at the J and K inputs meeting 
the setup time requirements are transferred to the outputs 
on the negative-going edge of the clock pulse, Clock trig- , 
gering occurs at a voltage level and is not directly related 
to the rise time of the clock pulse, Following the hold time 
interval, data at the J and K inputs may be -changed without' 
affecting the levels at the outputs, These versatile flip-flops 
can perform as toggle flip-flops by tying J and K high, 

These devices provide speeds and drive capability 
equivalent to their ALSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from' damage due to 
static discharge by internal diode clarfips to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

ClR ClK J K Q Q 

L X X X L H 
H ~ L L Q. Q. 
H ~ H L H L 
H ~ L H L ,H 
H ~ H H TOGGLE 
H H X X Q. Q. 

a 

CLR----------------~ ~~--------------~--------~ 
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KS54AHCT 107 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) . . ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±2a...mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 

t Power Dissipation temperature derating: 
~Iastic Package (N): -12mW/"C from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 V 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc VIN=Vee or GND 4.0 40.0 80.0 ,..A Supply Current IOUT=O,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 .3.0 mA 
Current at Vccor GND 

lOUT = o,..A 
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KS54AHCT 107 
KS74AHCT . 

Dual J-K Negative-Edge-T.rlggered 
Flip-Flop, with Clear' 

AC ELECTRICAL CHARACTERISTICS (Input tr• tt<2 'ns). AHCT1 07 

T.=2S·C 
KS74AHCT 

T._ -40'C ~o +8S"C 
Characteristic Symbol Condltlonat Vcc=S.OV Vcc· S.OV:t10% 

'Typ . Min Max 

Maximum Clock Frequency fmax 45 ... 30 

Propagation Delay. ~ 10 - 17 

CLK to Q or 0 tpHL CL=50pF 10 17 

Propagation Delay. ~ 10 17 
CIAtoQorO tpHL 10 17 

Setup Time I J or K 
tau 

10 17 
before CLK~ I CLR Inactive 10 17 

Hold Time. J or K after CLK~ th -3 0 

Pulse Width l CLK High or Low 
tw 

8 13 

I CLR Low 8 13 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per flip-flop) 40 

• Cpo determInes the no-load dynamiC power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T.= "'"SS"C to +12S'C 

Vac-S.OV:t 10% Un" 

Min Max 

25 MHz 

20 
ns 

20 

20 
ns 

20 

20 
ns 

20 

0 ns 

15 
ns 

15 

pF 

pF 
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KS54AHCT 109 
KS74AHCT 

FEATURES 
• Function, pin-out, speed and drive compatibllHy with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv.current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1<mi Vee 
1J 2CiJi 
1K 2J 

1CLK 2K 
1~ 2CLK 

10 2PRE 
10 20 

GND 20 

LOGIC DIAGRAM 

Dual J-K Positive Edge-Triggered 
Flip-Flops with Preset and Clear 

DESCRIPTION 
These devices contain two positive-edge-triggered J-j( flip­
flops with independent preset and clear inputs and com­
plementary Q and Q outputs. The present and clear inputs 
are active-low and operate independently of the clock Data 
at the J and K inputs are transferred to the ouptuts on the 
positive transition of the clock provided setup requirements 
have been met. These versatile flip-flops can perform as 
toggel flip-flops by grounding K and tying J high. They 
can also perform as Ootype flops if J and j( are tied together. 

These devices provide speeds and drive capability 
equivalent to their ALST. ,_ counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs . Outputs 

PRE CLR CLK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H* H* 
H H t L L L H 
H H t H L TOGGLE 
H H t L H Q. a. 
H H t H H H L 
H H L X X Q. a. 

* Both outputs will remain high as long as PRE and er:Fl are low. 
but the output states are unpredictable if PRE and CLR go high 

simultaneously. 

PRE~==========================~========~ __ --, 
J-

Q 

CLK~; 
CLR--------------------~~~----------------------------~ 
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KS54AHCT:109 
KS74AHCT . 

Absolute Maximum Ratings* 
Supply Voltage Range Vee •....... -o.sv to +7V 
DC Input Diode Current. hK 

(VI < -O.SV or VI > Vee +O.SV) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -O.SV or Vo > Vee +O.SV) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-O.SV < Vo < Vee +O.SV) ......... ±3S mA 
Continuous Current Through 

Vee or GND pins ................ ±12S·mA 
Storage Temperature Range, Tstg ... -6SoC to +1S0°C 
Power Dissipation Per·Paekage. Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyonll 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure .to these conditions may affect device reliability. 

.. Dual J-K Positive Edge-Triggered 
Flip-Flops with Preset anr;l Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -:-12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage. Vee ............... 4.SV to S.SV 
DC Input & Output Voltages·. VIN. Your .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -5SoC to +12SoC 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max SOO ns 

• Unused inputs must alwavs be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=SV±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage , 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OfJA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3,98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20fJA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 .fJA Current 

Maximum Quiescent 
Icc VIN=Vee or GND 4.0. 40.0 80.0 fJA Supply Current 10ur=OfJA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10ur=OfJA 
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KSS4AHCT 109 
KS74AHCT 

Dual J-K Positive Edge-Triggered 
Flip-Flops with Preset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input t" t"'2 ns), AHCT1 09 

T ... 25°C 
KS74AHCT 

Characteristic Symbol Conditions t Vcc=5.0V 
T.= -40°C to +85°C 

Vcc .. 5•OV :!:10% 
--
Typ .Mln Max 

Maximum Clock Frequency lmax 55 34 - --
Propagation Delay, I tPLH 10 17 --
CLKtoQorQ tPHL CL =50pF 10 17 ---- ---
Propagation Delay, I tpLH 10 17 

,,- ---
PRE or CLR to Q or Q tpHL 10 17 

-- ---
I Data Setup Time tsu 

7 12 -- ---- ----
belore 'CLKt I PRE or CLR Inactive 5 8 

-
Hold Time, Data after CLKt th -3 0 

Pulse Width l CLK High or Low 
tw 

9 15 

I PRE or CLR Low 9 15 

Input Capacitance CIN 5 

Power DiSSipation Capacitance' Cpo 

• Cpo detertrlines the no·load dynamic power dissipation: Po=Cpo Vee' I + Icc Vee. 
r For AC switching test circuits and timing waveforms !;lee section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T." -55°C to +125°C 

Unit 
Vcc=5.0V:!: 10% 

Min Max 

30 MHz .. _-
20 

--- ns 
20 

- --
20 -. --- ns 
20 

,,-- --
15 

1---- -_. ns 
10 

.. _ . 

0 ns 

17 
ns 

17 

pF 

pF 
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Dual J-K Negative-Edge-Triggered 
,Flip-Flops with F!reset and Clear 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family , 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

loe =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

1CLK Vee 
1K 1CLR 

1J 2CLR 

1 PRE 2CLK 

10 2K 

1Q 2J 

2Q 2PRE 

GND 20 

LOGIC DIAGRAM 

DESCRIPTION 
These parts consist of two negative· edge-triggered J·K flip· 
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J·K inputs at each flip· 
flop are enabled when theclock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interiace with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to, Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE CLR ClK J K Q Q 

l H X X X H L 
H L X X X L H 
L t X X X H* H* 
H H ~ ',L L Qo Qo 

H H ~ H L H L 

H H ~ ~ H L H 
H H ~ H TOGGLE 
H H H X X Qo Qo 

* Both outputs ,will remain high as long as PRE and CLR are low, 
but the output states are unpredictable n PRE and CLR go high 

simultaneously , 

~--~==============================+=========~----~ 
o 

K 

c~--------------------~===l========================~====:j-1 
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KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 1,K 

(V, < -0.5V or V, > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V <:: Vo < Vcc +0.5V) . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, T.tg ... -65"C to +150"C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'"C from 65·C to 85"C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages', V'N, VOUT . . OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55"C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

'r.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vee -0.1 Vec -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

V'N=V'H or V,L 
Maximum Low-Level 

VOL 
10 = 20j'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
IrN VIN=Vee or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 4.0 40.0 80.0 "A Supply Current 10UT=0"A 
per input pin 

Additional Worst V,=2.4V 

Case Supply Alce other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0"A 

c8SAMSUNG SEMICONDUCTOR ", 123 
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Dual J-K Negativ.,Edge-Triggerecf 
Flip-Flops. with Preset ahd Clear 

AC ELECTRICAL CHARACTERISTICS (Input t,., tl<2 ns), AHCT112 

KS74AHCT 
, ( T.-2SOC T._ -40°C to +85°C 

Characteristic Symbol Conclltlonst Vcc= 5.0V Vcc= 5.0V:I: 10% 

Typ Min Max 

Maximum Clock Frequency fmax I 50- 30 

PropegaHon Delay, ~ 10 17 
CLKtoQorCi tpHL CL=50pF 10 17 

Propagation Delay, I tpLH 10 17 
PRE or eIfI to a or Ci tpHL 10 17 

Setup Time I J or K t,." 
10 17 

before ClK~ I PRE or CLR Inactive ·10 17 

Hold TIme, Data after CLK~ lh -3 0 

Pulse Width I ClK High or low 10 17 
tw I PRE or CiJi Low 6 10 

Input Capacitence CIN 5 

Power Dissipation Capacitance· Cpo (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee . 
. t For AC switching test cjrcuits and timing waveforms see section 2. 

c8.SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V:I: 10% 
Unit 

Min Max, 

25 MHz 

20 ns 
20 

20 ns 
20 

20 ns 
20 

0 ns 

20 
ns 

15 

pF 

pF 
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KS54AHCT 121 
KS74AHCT 
Preliminary Specifications 

FEATURES 
• Schmitt-trigger for slow Input transitions 
• Internal timing resistor 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

IOL=8 mA @ VOL=O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range; 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

a 
'NC 

A1 

A2 

B 

Q 

GND 

FUNCTION TABLE 

Inputs 

A1 A2 

L X 
X L 
X X 
H H 
H + 
+ H 
+ + 
L X 
X L 

H= HIGH Voltage leyel 
L = LOW voltage level 
X= Don't care 
t= LOW·to·HIGH transition 
+= HIGH·to·LOW transition 

B 

X 
H 
L 
X 
H 
H 
H 
t 
t 

.I"l= one HIGH level output pulse 
l..f = one LOW level output pulse 

Outputs 

Q Q 

L H 
L H 
L H 
L H 

n u 
n U 
n. u 
n. u 
n U 

c8 SAMSUNG SEMICONDUCTOR 

Monostable Multibrators with 
Schmitt· Trigger Inputs 

DESCRIPTION 
These· multivibrators feature dual negative· transition· 
triggered inputs and a sinQle positive-transition-triggered 
input which can be used as an inhibit input. Complemen­
tary output pulses are provided. 

Pulse triggering occurs at particular voltage level and is not 
directly related to the transition time of the input pulse. 
Schmitt-trigger input circuitry for the B input allows jitter· 
free triggering from inputs with tranSition rates as slow as 
1 volt/second, providing the circuit with excellent noise im- . 
munity. 

Once fired, the outputs are independent of further transi­
tions of the inputs and are a function only of the timing com­
ponents. Input pulses may be of any duration relative to 
the output pulse. Output pulse length may be varied from 
40 nanoseconds to 28 seconds by choosing appropriate 
timing components. With no external timing components 
(i.e., RINT connected to Vcc, CEXT and CEXT/CEXT open), 
an output pulse of typically 30 or 35 nanoseconds is 
achieved which may be used as a doc triggered reset signal. 

Pulse width stability is achieved through internal compen­
sation and is virtually independent of Vee and temperature. 
In most applications, pulse stability will only be limited by 
the accuracy of extermal timing components. 

Jitter-free operation is maintained over the full temperature 
and Vcc ranges for more than six decades of timing 
capacitance (10 pF to 10IlF) and more than one decade 
of timing resistance (2 kO to 40 kO). Throughout these 
ranges,pulse width is defined by the relationship 
tW(out)=CEXTREXT In2=0.7 CEXT REXT. In circuits where 
pulse cutoff is not critical, timing capacitance up to 1 OOOIiF 
and timing resistance as low as 1.4 kO may be used. Also, 
the range of jitter-free output pulse widths is extended if 
Vcc is held to 5 volts and free-air temperature is 25 0 C. 
Duty cycles as high as 90% are achieved when using max­
imum recommended REXT. Higher duty cycles are 
available if a certain amount of pulse·width jitter is allowed. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts any yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external compoennts. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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Monostable Multlbrators with 
Schmitt-rrigger Inputs 

LOGIC DIAGRAM 

Al _--J.----___ 
A2 

B ___ ---' 

RIHT ReXT! CExr Cexr 

(11) (10) 

(S) Q 
(1)_ Q 

Not •• : 1. An external capacitor may be connected between CEXT (positive) and REXT/CEXT. 
2. To use the internal timing reSistor, connect RINT to Vee. For Improved puise width accurecy 

and repeatability connect on external resistor between FJEXT/CEXT Vee with R'NT open-­
circuited. 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ............... -0.5V to +7V 
DC Input Diode Current, 11K 

(V,<-0.5V or V,>Vce+0.5V) ................. ±20 mA 
DC Output Diode Current, 10k 

(Vo<-0.5V or Vo>Vcc+0.5V) ............... ±20 mA 
Contimlous OUtput Current Per Pin, 10 

(-0.5V<Vo<Vee+0.5V) ........................ ±35 mA 
Continuous Current Through 

Vec or GND pins ................................. ±125 mA 
Storage Temperature Range, T&tg -65°C to +150°C 
Power Dissipation Per Package, Pdt ............ 500 mW 
• Absolute Maximum Ratings ar~ those values beyond 

which permanent damage to· the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package(N): -12mW/oC from 65°C to 85°C 
Ceramic Package(J): -12mW/oCfrom 100°C to 125°C 

'Recommended Operating Conditions 

Supply Voltage, Vcc ............................ 4.5V to 5.5V 
DC Input & Output Voltages·, V'N, VOUT ..... OV to Vec 
Operating Temperature 

Range KS74AHCT: -'40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf .................. Max 500 ns 
• Unused inputs must aiways be tied to an appropriate logic 

voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise SpeCified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions 

T.=25°C T.=-400Cto +85°C T.=-55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level V,H 2.0 2.0 2.0 V 
Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level 
VU'l=VIH or V,L 

VOH 10=-20"A Vee Vec -0.1 Vee -0.1 Vcc -0.1 Output Voltage 
10=-4mA 4.2 3.98 3.84 3.7 

V 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=Vec or GND 8.0 80.0 160.0 "A Supply Current 10uT=0"A 

per input in 
Additional Worst V,=2.4V 
Case Supply Ll.lec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=OJAA 
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Monostable Multibrators with 
Schmitt-Trigger Inputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~2 ns). AHCT121 

T.=2S"C 
KS74AHCT 

T.= -40"C to +8S"C 
Charactarlstlc Symbol Condltlonst Vcc=S.ov 

Vcc=S.OV:!:10% 

Typ Min Max 

Propagation Delay ~ CL=50pF 40 54 

A. B to a. a tpHL Cext=80pF 
40 54 

Propagation Delay ~ Rint to Vec 30 43 

B to a & a output tpHL 30 43 

Minimum Output 
tw 

Cext=OpF 
35 52 

pulse width Rlnt to Vcc 

Cext=80pF 110 67 156 
Rint to Vcc 

Output pulse width tw 
Cext=100pF 

700 602 798 
Rext=10kO 

Cext=1,..F 7 6 8 
Rext=101d) 

Minimum input 
pulse width tw 40 
to trigger 

External timing 
Rext 10 1.4 40 

tesistor range 

External timing 
Caxt 0 1;000 

capacitance range 

Output Duty cycle Rext=2kO 67 

Rext= Rext(max) 90 

Input Capacitance Cin 

Power dissipation Capacitance Cpo 

* Cpo determtnes the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

cis SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T.= -SS"C to +12S"C 

Vcc=S.OV:t 10% 
Unit 

Min Max 

65 
ns 

65 

51 
ns 

51 

52 ns 

67 156 ns 

595 805 ns 

5.9 8.1 ms 

40 ns 

1.4 40 kO 

0 1.000 ,..F 

67 % 

90 % 
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KS54AHCT 123 
KS74AHCT 
Preliminary Specifications 

FEATURES 
• Simple pulse width ~rmula tw = 0.45RC 
• DC triggered from active HIGH or active Low inputs 
• Retriggerable for very long output pulses up to 100% 

duty cycle . 

• Overriding clear terminates output pulse 
• Schmitt trigger A & B inputs allow infinite rise and 

fall times on these inputs 
• Functions, pin-out, speed and drive compativility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High drive current outputs: 

10l = SmA @ VOL = 0.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range; 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +S5°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plasUc "small outline" 
packages, standard plastic and ceramic 30D-mil DIPs 

PIN CONFIGURATION 

A1 
B1 

ClR1 

0'1 
02 

CEXT2 

Vee 

RExT1/CexT 

CEXT1 

01 

0'2 
CO'r2 
B2 

A2 

c8 SAMSUNG SEMICONDUCTOR 

Dual Retriggerable Monostable 
Multivibrator with Clear 

DESCRIPTION 

The '123 contains dual retriggerable monostable 
multlvibrators with output pulse width control by three 
methods. ' 
The basic pulse time is programmed by selection of an ex­
ternal resistor (Rext) and capacitor (Cext). The external 
resistor and capacitor are normally connected as shown 
timing component. 
Once triggered, the basic output pulse width may be ex· 
tended by retriggering the gated active Low going edge 
input (Ai) or the I!ctive HIGH going edge input (8i). By, 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. Alternatively 
an output delay can be terminated at any time by a Low­
going edge on input CLR, which also inhibits the triggering. 
An internal connection from CLR to the input gates makes 
it possible to trigger the circuit by a positive-going signal 
at input CLR as shown in the function table when 
CEJ(T>10nF, the typical output pulse width is defined as; 
tw=O.45XREXTXCEXT(typ). 
Where tw is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode! clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs 

erR 'i 
L X 
X H 
X X 
H L 
H ~ 

t L 

H= HIGH voltage level 
L= LOW voltage level 
X= don't care 

B 

X 
X 
L 
t 
H 
H 

t= LOW to HIGH transition 
~= HIGH to LOW transition 

Sl= one HIGH level output pulse 
V= one LOW level output pulse 

. Outputs 

Q li 
L H 
L H 
L H 

n 1S 
n 1...f 
n. U 
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Absolute Maximum Ratings-
Supply VdIage RImge Vce, ............... -0.5V to +7V 
DC Input Diode Cunent, 11K 

(\I1<-0.5Vor Vi>VCC+0.5V) ................. ±20 IRA 
DC 0uIput Diode Cment, 10k 

(VO<-0.5Vor VO>VCC+0.5V) ............... ±20 mA 
CcnIinuaus OUtput CurmntPer Pin, 10 

(-O.5V<vO<vee+0.5VI ........................ ±35 iliA 
00nIi000us em-em Through 

Vce or GND pins .••. : ..................•....•.... ±125 mA 
SI!Drage TemperaI:ure Range, TsIg -65°C to +150·C 
Power DissipaIinn Per Package, Pdt _____ . ___ ... 500 ",w 
.. AbsoIuIIe MalIirJun Ratings 8'e 'IhD&e ¥Blues beyorKl 

which peiiltMllAt damage to the device ftIIIY occur. 
These 8'e ,stress I'IIIIings only and funcIionaI flP8AIlian 
of1hedeviceat orbeytJndUlem is not implied. long ex­
posure to theseCDI1diIiDI1S may affect device 1BIiIIbiIity. 

Dual Relrirlflerable IIIIonostabJe 
.ullWibrator with Clear 

t Power Dissipation ~ derating: 
Plastic Package(N): -12mW/oCfTom 65"C to 85"C 
ea.mc PacIIage(.Q: -l2niWl°Cfmm 1 OO·C to 125°C 

RecammelKIed Operating Conditions 

Supply VoRage, Vee ............................ 4.5V to 5.5V 
DC Input & Output Voltages", VIN, VOUT ..... OV to Vcr 

~ Temperature 
Range KS74AHCT: -4O"C to +85°C 

KS54AHCT: -55·C to +125°C 
Input Rise & Fall Tmes, t,-, it .................. Max 500 ns 
.. t.mJsed inputs must always be lied toCBl ........ apBle logic 

voIIagelevel (either Vce or GiNO) 

DC ELECTRICAL CHARAC I ERlSnCS (Va;=5V±10% Unless Otherwise ~) 

T.=25OC 
KS14AHCT KS54AHCT 

a. .... iIIIic s,.IIaI TtIIII c. «'·s T.= --48"'C to +85·C T.= -55·C ID +125°C Iumt 
jy,.. ~LiIIIiIs 

.. 
High-level 

~Vc1Iage 
VIH 2.0 2.0 2.0 V 

Low-Leve/ 
~Voltage 

Vn. 0.8 O.B 0.8 V 

. . High-Level VIN=VtH or Vn. 

IruPut Voltage 
VOIl 1o=-2o,.A Vee Vee-O.1 Vcc-O.l Vce, -0.1 V 

1o=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or Vn. 
low-Leve1 

VOl. 
1o=2o,.A 0 0.1 0.1 0.1 

~voltage 1o=4IRA 0.26 0.33 0.4 V 
Io=8mA 0.39 0.5 

Maximum Input 

Pment Iw VJN=Vee or GND ±0.1 ±1.0 ±1.0 ,.A 

Quiescent VIN=Vee or GND 
jSuppty Dwrent Ice lour-=O,.A 

8.0 80.0 160.0 "A 

per input ~ 
Additional Worst VI=2.4V 

~SuppW Alee o1ber '1npuIs: 2.7 2.9 3.0 rnA 
alVce orGND 

lour=o,.A 

1.29 
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Dual Retriggerable Monostable 
Multivibrator with Clear 

AC ELECTRICAL CHARACTERISTICS (Input t" t",2 ns), AHCT123 

KS74AHCT KSS4AHCT 
T. =2SO C 

T.= -40·C 10 +BS·C T.= -55°C 10 +12S·C 
Characterlsllc Symbol Conditions' Vee = S.OV Unll 

Vee = S.OV:!: 10% Vee=S.OV:!: 10% 

Typ Min Max Min Max 

Propagation Delay ~ 18 33 39 

A, B to a, 0- tpHL CL"'50pF 
18 33 39 

Propagation Delay tpLH C~XI"'O, 16 27 32 
r---

crRto a, 0- tpHL ~exI"'5kO 16 27 32 

Output Pulse Width 1 tWOt 116 207 209 

CL"'50pF 
Output Pulse Width 2 tWQ2 CexI'" 1 ObOpF 4.5 3.8 5.2 3.8 ! 5.2 

Rext"'10kO I 
--

Trigger Pulse Width tw 
CL"'50pF 5 16 20 
Ai "'LOW 

Trigger Pulse Width tw 
CL"'50pF 5 16 20 
Bi"'High 

Clear Pulse Width tw 
CL"'50pF 6 16 20 

CLRi"'LOW 

External Timing Resistance Rext 2 1,000 2 1,000 

External Timing Capacitance Cext no reStriction 

Input Capacitance Cin 5 

Power Dissipation Capacitance Cpo 

• Cpo determines the no-load dynamiC power diSSipation: Po"'Cpo Vee' f + lee Vee. 
t For AC switching test circuits and timing waveforms see seetion 2. 

Application Information 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance. 
For output pulse widths greater than 1 001018 or external 
capacitance greater than 1 OOOpF the following equation 
should be used. 

tw'" k' Rexl' Coxt 
Where 

Iw is in second 
K is the multiplying factor 
and is approximately 0.45 for 
Cexl~1 OOOpF 
Cext is in F 

For best results, system ground should be applied to the 
Cexl terminal. These devices do not require a switching 
diode in series with thei,'lext/Cexl terminal (as req\.lired by 
some other monostable multivibrators) 

c8 SAMSUNG SEMICONDUCTOR 

TIMING COMPONENT 

. }~ 
M 

TO c"", TO Rt<",/c"", 
TERMINAL TERMINAL 

ns 

ns 

ns 
---

loIs 

--
ns 

ns 

ns 

kO 

pF 

pF 
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FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

'IG,IG- Vee 

IA 4G,4ii" 

IY 4A 

2G,2~" 4Y 

2A 3G,3G" 

2Y 3A 

GNO 3Y 

*6' for '125: G for '126 

FUNCTION TABLES 

'125 

Inputs Output 

A G y 

H L H 
L L L 
X H Z 

. '126 

Inputs Output 

A G y 

H H H 
L H L 
X L Z 

c8 SAMSUNG SEMICONDUCTOR 

Quad 3-State Buffers 

DESCRIPTION 
These bus buffers feature four independent line drivers with 
3-state outputs. The output enable functions for the' 1 25 
buffers are active-low, while those for '1'26 are active high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAMS 

'125 

lG 
(1) 

~ lA, 
(2) (3) 

lY 

2G 
(4) 

~ 2A 
(5) (6) 

2Y 

3G (10) 

~ 3A 
(9) (8) 

3Y 

4G 
(13) 

~ 4A 
(12) (11) 

4Y 

'126 

lG 
(1) 

J lA 
(2) .... __ :.:(3'-) --IY 

2G 
(4) 

J 2A 
(5) >-__ !::(6:!...) __ 2Y 

3G 
(10) 

J 3A 
(9) >-__ !::(8:!...) __ 3Y 

4G 
(13) 

J (12) .... _---.!.II:...:I'-) __ 4Y 
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, 

==1251126 
....... Kimum Ratings'" 
'SuppIy VIIIIage ftaRge Vee •....... ·-0..5V to +7V 

DC Japuf DiIIde CUmIat. ". 
(Vt < -8:5V or v, > 'icc +0.5\1) ..... ±20 IlIA 

DC OUIput.DirdIt CInent. b< 
{Yo < -0.5\1 or 'In > Vee +O.5V) .... ±20 IlIA 

QM. IS ~ Cunart PerPD. b . 
(-0.5\1 <Yo < Va; +0.5Vj ......... ±7D RIA 

CIlaIiIIuous Cunant lJInqtI 
Vee or am.. . . . . . . . . . . . . . . .. ±25O:mA 

SlDrageliJiSO id_RImga, T.oIg .... -"6!i"CtD+f5D"C 
PoIIerDi 'Ii ..... ,VerJW.:llllge. p,jt ..... " :5OO111W 
* IbsaiIIIIe IIIIaiImmI RlIIIings are ____ fIByond 

. which ... _&It dmIIIge to iIIe deville may GCCUr. 
11Jaae .., __ raIBIgs GIlly IBId tdJcIiGnaI opa;iIiDn 

mille device at or8ieyandtilemtsnottnlplied .. Lang ex· 
.poIIIRI m ......... idiliuiiSmay affect device 1IIIIiabiIily. 

t PoIIerDie,. •••• ~~: 
RII&Iic~": -12111W,"Cfmm e"c Jo B5"C 
CaanicfilBlllriage4'l: -12niWI"CfIum mD"C ID 125"C 

HeDDlllltaldad Opaialing Conditions 
Supply VdIIIge. Vee .............. 4.5V to 5.5V 
DC __ ;& ~ YaItages*. ¥tN. VOOT .. OVID Vee 
DpanIIlngT~ 

'RIM'Ig& «S74At1CT: -4Q"C to +B5"C 
KS54AHCT: -us .. c to +125"C 

.. _ ;& Hilt VimIes. ~.'il1 . , ........ Max ~ lIS 

• Unuaed ..... llU5tliillRystJe:tiedm ....... t4lillelagic 
.vdIage t1n1e11eiIher Va: or GND) 

DC .ELECTRICAL CHARACTERISTICS tVcc--5V±10% Unless 0MIerwise Specified) 

T.=25"C 
«S74AHCT «S54AHCT 

CIIaI. c ... iIIiic rs-- Teste... .·W$ T:o= -"'C to +85"C T.= -SS·C to +125"0 UIIiI 

( [TJP Ga _llld .t.iIIiIs 
• HigIH.eVeI. 

~VoIIIge Viti 2.0 2.0 2.0 V 

.......... .I..ow-lsveI 
VIL 0.8 0.8 0.8 V 

~VGIIage 

HiJijIH..evleI 
V __ VIH or VIL 

00Iput VoIIBge YCIH Io=-~ Va; Ycc-O.l Vcc-O.1 Vee -0.1 V 
1o=-6mA 4.2 3.98 3.84 3.7 

¥tN=VIH or Va 
Maximum t.ow-leveI VoL 1o=2a,.A 0 0.1 0.1 0.1 

~VGIage 1o=12mA 0.28 0.33 0.4 V 
1o=2-4mA 0.39 0.5 

~ 
... AIN V.,...Vee or.GND ±0.1 ±1.0 ±1.0 ifiIA 

3-StaIe Output :Enable 

1 laIIrage Cunart 1m =v .. ±0.5 ±5.0 ±1O.0 

""" Voor-Vee or GND 

Quiescent 
Icc 

VIIFVCC or GND 8.0 80.0 160.0 :,.A SIaJIy Cunent bn=a,.A 

tper ... -
IAddIianaI 'WanIt VF2.4V 
Ca&eSupply Alec Diller 1npuIs: 2.7 2.9 3.0 

r~ CInent jat Vee or GND 
1our=0t0A 
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KS54AHCT 125'1126 
KS74AHCT 1 Quad 3-8tate Buffers 

AC ELECTRICAL CHARACTERISTICS (Input t,. tt<2 ns). AHCT125. AHCT126 

T ... 2S"C 
KS74AHCT 

T.= -40"C to +8S"C 
Ch81'11cterlatlc Symbol Conditions' Vcc= S •. OV 

Vcc=S.OV~10% 

Typ Min Mu 

tpLH 
CL=50pF 6 10 

Propagation Delay. CL=150pF 9 15 
A to Y CL=50pF 6 10 

tpHL CL=150pF 9 15 

tPZH 
CL=50pF 11 18 

Output Enable Time RL=1kO CL=150pF 14 23 r---
Enable to Y CL=50pF 11 18 

IpZL CL=150pF 14 23 

Output Disable Time. ~ RL=1kO 13 18 
Enable to Y IpLZ CL=50pF 13 18 

Input Capacitance CIN 5 

Output Capacitance COUT Output disabled 10 

Power Dissipation 
Cpo G or G=Vcc 5 

Capacitance' (per stage) G.or G=GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Ice Vec. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.- -SS"C to +12S"C 

Vcc .. S.OV~ 10% 

Min Max 

12 
18 

12 
18 

22 
28 

22 
28 

22 

22 

Unit 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54AHCT 132 
KS74AHCT Quaa Schmitt-Trigger NAND Gates 

Preliminary Specifications· 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of ·CMOS 
• Hlgh-Driv..current outputs: 

10L =8 mA @ VOL =D.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Cheracterlzed for operation over industrial and 

military temperature ranges: 
KS74AHCT: -4DoC to +85°C 
K~54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee' 

18 48 

1V 4A 

2A 4Y 
, 28 3B 

2Y 3A 

GNO 3Y 

FUNCTION TABLE 

(Each Gate) 

INPUTS OUTPUTS 

A B Y 

L L H 
L H H 
H L H 
H H L 

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These Schmitt-trigger devices contain four independent 
NAND gates. They perform the Boolean function y=Aea= 
A+Ei in positive logic. 

The input threshold levels are temperature compensated 
and can be triggered from the slowest of input ranges and 
still give jitter-free output signals: 

These devices provide. speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

. All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

1A~ 
1B~1Y 

2A~4) (6) 
(5) JY 2Y 

28 

~
9) 

3A (10) JY (8) 3Y 
38 

4A~11) 
4B~4Y 
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KS54AHCT 132 
KS74AHCT Quad Schmitt· Trigger NAND Gates 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to + 7V 
DC Input Diode Current, ilK 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) . . ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device'may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex,­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
CeramiC Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc ' ...... , . , . 4,5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT . , OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°e T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10~-20~A vcc Vcc ,-0.1 Vcc -0.1 Vcc -0.11 V 
lo=-4mA 4.2 3.98 3,84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL lo=20,..A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0,26 0,33 0.4 V 

10=8mA 0,39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2,0 20.0 40.0 ,..A 
Supply Current 10uT=OjlA 

per input pin 
Additional Worst VI=2.4V 
Case Supply t.lcc other inputs: 2,7 2'.9 3.0 mA 
Current at Vcc or GND 

louT=O,..A 

DC ELECTRICAL CHARACTERISTICS 

T.=2SoC 
KS74AHCT KSS4AHCT 

T.= -40·C to +8S·C T.= -SS·C to +12S·C 
Unit 

Characteristic Symbol Test Conditions 
Min Max Min Max Min Max 

Positive-Going 
VT+ 

Vcc=4,5V 1.2 1',9' 1.2 1.9 1.2 1.9 
V 

Threshold Voltage Vcc=5,5V 1.4 2,1 1.4 2.1 1.4 2.1 

Negative-Going 
VT-

Vcc=4.5V 0.5 1.2 0.5 1,2 0,5 1.2 
V 

Threshold Voltage Vcc=5.5V 0.6 1.4 0,6 1.4 0.6 1.4 

Hysteresis 
VH 

Vcc=4,5V 0.4 1,4 0.4 1.4 0.4 1.4 
V 

(VT+-VT-) Vcc=5,5V 0.4 1.5 0.4 1.5 0.4 1,5 

c8 SAMSUNG SEMICONDUCTOR 135 
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KS54AHCT 132 
KS74AHCT Quad Schmitt .. Trigger NAND Gates 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",2 ns). AHCT132 

T.=25°C 
KS74AHCT 

Ta= -40°C to +85°C 
Characteristic Symbol Conditions t Vcc=5.0V Vcc = 5.0V::I: 10% 

Typ Min Max 

Propagation Delay. ~ CL=50pF 8 14 
Any input to Y tPHL 8 14 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vec. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMIC~NDUcrOR 

KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V::I: 10% 
Unit 

Min Max 

17 ns 
17 

pF 

pF 
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KS54AHCT 133 
KS74AHCT . 

FEATURES 

• ~""""spaedaaddriw"""""''' 
5U14ALS Iegic '-By 

.~'--CGiI ¥Ii a~oICMOS 
• HigboIJri-cIlmllLt 0IiIptIIS: . 

lea. =8 naA fit VOL =o,sV 
• ......... CIIiIpItIS ..... ...,wiUlTTL._ 

.... CIIOS .... 
• ................ rlIIIgE 4.5V to 5.5V 
• ctwa:IItEizad ........ _ iadllslrial and ......,I_ ........ ~ 

KS14AtICT: -40"'& to +85"C 
1CS54AHCT: -55"<: to +t25D C 

• PadIage apIiaI:s include plastic .. ~ outline" 
pacl!q:ges, standard plastic and ceramic 3CJO.miI DIPs 

PIN CONFIGURATION 

A Va: 
a 
c L 

0 K 

E 

F 

G. H 

aND y 

FUNCTION TABLE 

IWPUJS A TfIRU • 
OUTPUT I y 

All inpuls Ii L, 
ORe or more inpuIs L Ii 

=8SA11SUNG SEMICONDUCTOR 

13-1npllf NAND Gates 

DESCRIPTION 
The '133 conlains a single 13-input NAND gaht_ 
It performs the boolean runctiDns (in positive logic): 

Y = A-B-C-O-E-F-G-li-'-J-K-L-M 
Y = A+B+C+D+E+F+G+H+T+J+K+L+M 

These devices provide speeds and drive capability 
equivalent to !heir ALS1TL counlI!rpns and yet IIII!Iintam 
CMOS power levels_ The input and 0IIIpJt IIOIIage levels 
&low direct inIIertaI:e willi TTL. NMOS and CMOS devices 
~ any extamat COI1!p01Ief'lts. 

AD inputs and 0IIIpuIs are proIIected hmt danJagIt due to 
sialic: disdage by inh!mal diode clamps to lice and 

~ 

LOGIC DIAGRAM 

A 
(f) 

a (2) 

C 
(3) 

0 
(4) 

E 
(5) .... 

F 
(6) 

(Sf 
'( 

G 
(7) 

H 
(10) r---

(11) 

J 
(12) 

K 
(13) 

L 
(14) 

tot 
(15) 
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KS54AHCT 133. 
KS74AHCT 

.Absolute Maximum Ratings· 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Outpllt Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Te~perature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

13-lnput NAND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C· 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature . 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) . 

DC ·ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol l'est Condition's Ta=25°C Ta= -40°C to +.85°C Ta= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20"A Vec Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 
Output Voltage lo=4mA 0.26 0.33 

lo=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or' GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current 10UT=0",A 

per input pin 

Additional Worst VI=2.4V 
Case Supply .o.lcc other Inputs: 2.7 2.9 
Current at Vccor GND 

10UT=0"A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t"';2 ns). AHCT133 

Ta =25°C 
KS74AHCT 

Characteristic Symbol Condltlonst Vcc= 5_0V 
Ta= -40°C ta +85°C 

Vcc=5_0V%10% 

Typ Min Max 

Propagation Delay. ~ CL=50pF 11 18 
Any input to Y tpHL 11 18 

Input Capai::itanee CIN 5 

Power DissipatiOn Capacitance· Cpo 

• Cpo determines the no-load dynamiC power diSSipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

3.0 

KS54AHCT 
Ta= -55°C to +125°C 

Vcc=5.0V% 10% 

Min Max 

22' 

22 

Unit 

V 

V 

V 

V 

JlA 

"A 

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT 138 
KS74AHCT 3-Line to 8-Line Decoders/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• Incorporates 3 enable inputs to simplify cascading 

and/or data rilceptlon 
• Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

'IOl =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A Vee 
B YO 
C Y1 

G2A Y2 
ern! Y3 

G1 Y4 
Y7 Y5 

GND Y6 

FUNCTION TABLE 

Enable Select 
Outputs 

Inputs Inputs 

01 02· C B A YO Y1 Y2 Y3 Y4 YS Y6 Y7 

X H X X X H H H H H H H H 
L X X X X H H H H H H H H 
H L L L L L H H H H H H H 
H L L L ~I H L H H H H H H 
H L L H H H L H H H H H 
H L L H H H H H L H H H H 
H L H L L H H H H L H H H 
H L H L H H H H H H L H H 
H L H H L H H H H H H L H 
H L H H H H H H H H H H L 

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices are deSigned to be used in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high­
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

The conditions at the binary select inputs and the three 
enable inputs select one of eight input lines. Two active­
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. A 24-line 
decoder can be implemented without external inverters and 
a 32-line decoder requires only one inverter. An enable 
input can be used as a data input for demultiplexing 
applications. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any externSt ~omponents. 

",-. 

All inputs and outputs' are protected from damage due to 
static discharge by internal diode clamps to' Vcc and 
ground. 

LOGIC DIAGRAM 

G1~----~l-~------~ 
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. . . 1CSAAIICr· 4. KS7UHCT ••... UJaefo·HiIIe_ 
, , " . : 

AIIaaIute IluinluRl Ratings" 
~ VaIIBge RImge Yc:c •.... I •• -o.5V to +lV DC"" DiadeCulnd. ... 

tvi < -G.5V or '" > Yc:c +O.5V) .... I ±20 IlIA 
DC 0uItU DiI'Jde CWrent. tal 

IV(J < -Q..5V or Yo > Yc:c +O.5V) . I • I ±20 rnA 
CaaIinwJus 0IIIpuI CUm!nI Per PiA. 10 

C-G.5V< Yo < Ycc +Q..5V) ..... I • I I ±35 IlIA 
~ CumIIIl TIwaIgh 

Va: or GNU pins ... I •••••• I • ". • •• ±125 IlIA 
SlliJllageliso4M I _ ~ T ....... -85°C to +t50·c 
PcMa- BwiI ...... Per PIIE:IIage. Pdt . . . . . . 500 rdII 
., MaaIiiIIe ~ RaIings _ tIIoae __ beycJnd 

wtidI peIIIWIMl cIiIIIDage to !lie device ...., cx:a.-. 
These _ sIIeas raIiRg& onlY aIId funcIi:JIIaI ~ 

I dlbecllliME:eator .......... isnol ....... l.angex­
IX&JI& ID a-CCllIIdiIiIM: .. ,.,. aftiBIct device 11IIabiIii,. 

t Powar ~""1IIIIIIpeIaIuIe ~ 
Pr..c. PaI:IIage (It): -12mW1"C fRm 65°C to 85"'C 
ea..ic Pai:age ~ -12iIIW'"C __ 100-<: fD 12'5D C 

~OpeRdIngCondilians 
~ VdIrIge. Ycc ... I ••• I , • I I I .... 5V to 5.5V 
DC .... & 0IiIIpat YGIIIIges., Va VwT I I OV to Ycc 
QIenIIIng T~ 

Range KS7 4A1:1CT: -40·C ID +85"C 
KS54AHCT: -55"C lID +125'"C 

Input AllIe '" Fall r ................. I • I • _ 500 ... 

.. ua.-diqlulslllllllt ..... be-liattfD ........... illlBlDgji: 

IIOIIBge IevtIt feillB" Ycc 01" GNat 

DC ELECTRICAL CHARACTERISTICS tVa:=5V±lO"'- UIIIeJs 0IIIIlIWise SpeciIiedJ 

I KS14AHCT ICS5UtICT i 

CIW II iIdII: s,.w T8III~_II" T.=25"'C T.= -..-c to +85"'C T.= -55'"C 10 +125"'C UIIiI 

I ~ G II .. d I..iIBiIs 

: ........ HiigIH.eveI 
VH 2.0 2.0 2.0 V I 

: ...... Vcavt . i i 
......... l..oIH..eveIi 

I I 
'ilL 0.8 0.8 0.8 V Input VdIIage 

MIirIimID Hiigh-I..enil ~=VwtOl"VJt:. 
'~VohgiJ VOH 1o=-2OpA .Ycc Va: -0..1 Va: -0..1 Va:-O.l 'II 1o=-4RrA 4.2 3.98 3.84 3.7 

Yw=YiHorYa... 

I· Maximum loW'-l..enil. 
VOL Io=~ 0 0.1 0.1 0.1 

c:JIiIIIU Voltage 1o=4mA 0.26 q.aa 0.4 
1o=8mA 0.39 0.5 ; 

IIoIaIimuIn ...... 
( 

CunnI! 1M Vw=VCC or GND ±O.1 ±1.0 !t:l.0 pA 

IIIIIlIinaa I VwFVc:c or GINO Icc 8.0 80.0 160.0 "A Supply CumIIIl ~ 
I· par inpuIliR I F-=-- Yr=2.4Y 

, 

Mcc alta I'IIpuIis:. 2.7 2.9 3.0 IlIA 
alYccorGND 

Iour=OpA 

\ I 



KS54AHCT 138 
KS74AHCT 3-Llne to 8-Line Decoders/Demultiplexers 

AC ELECTRICAL CHARACTERISTICS (Input tr. t,<;2 ns). AHCT138 

Ta=25°C 
KS74AHCT 

Characteristic Symbol Condltlonst Ycc=5.0Y 
Ta= -40°C to +85°C 

Ycc =5.0Y:!: 10% 

Typ Min Max 

Propagation Delay. tPLH 12 20 
-

A. B. C or any Y tpHL 12 20 

Propagation Delay. ~ 10 17 
G1 to any Y tPHL CL=50pF 10 17 

Propagation Delay. tPLH 10 17 
-

G2A or G2B to any Y tpHL 10 17 

Input Capacitance CIN S 

Power Dissipation Capacitance· Cpo 50 

• Cpo detenmnes the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8.SAMSUNG SEMICONDUCTOR 

KS54AHCT 
Ta= -55°C to +125°C 

Unit 
Ycc=5.0Y:t 10% 

Min Max 

24 ns 
24 

20 ns 
20 

20 ns 
20 

pF 

pF 
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K8.S4AHCT 139 
KS·74AHCT Dual 1-01-4 Decoders/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• Incorporates 2 enable inputs to simplify cascading 

andlor data reception 

• Function, pin-out, speed and drive compatibility wHh 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outPllts: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Induslrlal and 

military temperature ranges: 
KS74AHCT: - 40°C to + 85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

FUNCTION TABLE 

Inputs Outputs 

Enable Select 
YO Y1 Y2 Y3 G B A 

H X X H H H H 
L L L L H H H 
L L H H L H H 
L H L H H L H 
L H H H H H L 

-

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices are designed to be used In high­
performanCe memory-decoding or data-routing applications 
requiring very short propagation delay times. In hlgh­
performance memory systems, these <!ecoaers can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enabie 
time of the memory are usually less than the typical access 
time of the memory, this means that the effective system 
delay introduced by the decoder is negligible. 

The '139 consists of two individual two-line to four-line 
decoders in a single package. The active-low enable input 
can be used as a data line in demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 
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KS54AtiCt 139 
KS74AHCT Dual 1-01-4 Decoders/Demultiplexers 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •........ -0.5V to +7V 
DC Input Diode Currerit. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125'C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature . 

Range KS74AHCT: -40'C to +85'C 
KS54AHCT: -55'C to +125'C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTI.CS (Vcc=5V±'10% Unless Otherwise Specified) 

Ta=25'C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40'C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20",A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum Quiescent VIN=Vee or GND 
. 

SiJpply Current Icc 
10uT=0",A 

8.0 80.0 160.0 ",A 

per input pin 
Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0",A 
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KS54AHCT 139 
KS74AHCT Dual 1-01-4 Decoders/Demultiplexers 

AC ELECTRICAL CHARACTERISTICS (Input t;, tfEi;2 ns), AHCT139 

Ta=25°C 
KS74AHCT 

Ta= -40°C to +85°C 
Characteristic • Symbol Condltlonst Vcc=5.0V 

Vcc=5.0V~10% 

Typ Min Max 

Propagation Delay, ~ 11 17 
AorBtoY ·tpHL 11 17 

CL=50pF 
18 Propagation Delay, ~ 11 

GtoanyY tPHL 11 18 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 50 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc2 f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

\ 

ciS SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55°C' to +125°C 

Vcc=5.0V:I: 10% 
Unit 

Min Max 

20 
ns 

20 

21 
ns 

21 

pF 

pF 
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KS54AHCT 4AG 
KS74AHCT .-.0. 

FEATURES 
• .............. cilia ..... priId.y. 
• ........ MIl ~ priIIrity cadit 
.............. 55., 

• EMiIf 5 '" 
• F n ................ dria 5 'ND, ... 

SU74ALS Iagic ...., 

• u...... _7' ciw I iIdIL aI c.os 
• ~fIIIIpIIIE 

.... =8 ..... Va =8.5V · ................ iIIIIIIIII:e...., .. m..._ 

.... CMOS ...... 

• ........ ' ....... .....-c 4.5V ID 5.5Y 
• CZW IE laud ......... _ u.:.stIW ..... 

...,SE P ... .....-:: 
KS7otM1CT: -4PC ID +85'"C 
KS54AHCT: -SSOC" +125'"C 

• Par:IIIge cupIiaIbs indud'e pIIIsIic "s.aII __ " 

pac .. .,., staadIurd plaslicand c:era.ic 3CJO.miI DFs 

PIN CONRGURATION 

DESCRIPTION 
The '148 provides tIIree bits of binary coded ouIpul 
rep_Big !lie pasiIion of tile Nghast Older active input, 
aIiIIIIg willi an auIput imIicaIing!lle presence c1 any active 
input. II is eaEIiJy expIIIided .. input and ouIput enables 
to provide priDrily encodng over n&IY bits. 

These devices pbae speeds and dIive capability 
equinIent to their AI.SI"Tl. counIierpIIIIIt and yet IIIIIinIIIIin 
CMOS jXMer 1ewIIs. The input and ouIput WJIIage IINeIs 
allow cIIect iIIaIIrIia:e will TTl. NMOS and CUDS dINices 
wiIlout any exIIIIInaI CUE!pIIIIenIs. 

,. qua and ouIpJIs _ proIecIIed from damage die to 
staIiI: diIIdIIIrge by iIIIernId diode cIIIInps to Ycc and 
~ . 

FUNCTION TABLE 

iucpaIs 0aIpaIs 

B o 1 234 5 & 7 A2 A1 IIIJ as ED 
, 

H X X X X X X X X H H H H H 
l HHHHHHHH H H H H L 
L XXXXXXXL L. L L L H 
L XXXXXXLH L. L H L H 
L XXXXXLHH L H L L H 
L XXXXL.HHH L H H L H 
L X X X I.. H H·H H H L L L H 
L XXLHHHHH H L H L H 
L XL.HHHHHH H H L L H 
L LHHHHHHH H H H L H 
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KS54AHCT '148 
KS74AHCT. 

LOGIC DIAGRAM 

(10) 
o 

(11) 

(12) 
2 

3 
(13) 

4 
(1) 

5 
(2) 

(3) 

(4) 

(5) 
E I 

"" ~ ... 
-y I ~ 
...... ,... 

..... ... 
~c 
..... ... ,... 

I
Y 

..... ... 
-.... I .... 

....... 
"V 

...;... ,... 

~bsolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or·Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ................ ±125 mA 
Storage Temperature Range, Tstg ... -65'C to +150'C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

8-Line to ·3-Line Priority Encoders 

(15) 

.;- ~ 
EO 

-.-r-

~ 
AO 

r-- (7) 
Al 

. ~ 

~s 
A2 

t Power Dissipation temperature. derating: 
Plastic Package (N): -12mW/'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.511 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40'C to +85'C 
KS54AHCT: -55'C to +125'C 

Input Rise & Fall Times, t" tf .. : . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHCT 148 
KS72JAHCT 8-Line to 3-Line Priority Encoders 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

T.=2S"C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions Ta; -40"C to +8S"C Ta = -SS"C to +12S"C Unit, 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2,0 2,0 2,0 V Input Voltage 

Maximum Low-Level 
. 

Input Voltage VIL 0,8 0,8 0,8 V 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vcc Vcc -0,1 Vcc -0,1 Vcc -0,1 V 
10=-4mA 4,2 3,98 3,84 3,7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0,1 0,1 0,1 
Output Voltage 10=4mA 0,26 0,33 0-4 V 

10=8mA 0,39 0,5 

Maximum Input 
liN VIN=VCC or GND ±0,1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80,0 160,0 "A Supply Current 10UT=0"A 
per input pin 

Additional Worst VI=2,4V 
Case Supply Ll.lcc other Inputs: 2,7 2,9 3,0 mA 
Current at Vcc or GND 

10UT=0"A 

AC ELECTRICAL CHARACTERISTICS (Input Ir • t~2 ns). AHCT148 

To =2S·C 
KS74AHCT KSS4AHCT 

To = -40·C to +8S·C To = -ss·c to +12S·C 
Characteristic Symbol Conditions! Vcc=S.OV 

Vcc=S.OV%10% Vcc=S.OV% 10% 
Unit 

Typ Min Max Min Max 

Propagation Delay. IplH 10 17 20 ns 
1-7 to AO. A1 or A2 tpHL 10 17 20 

Propagation Delay. tpLH 11 18 22 ns 
0-7 to EO tpHL 11 18 22 

Propagation Delay. tPLH 14 24 29 
ns 

0-7 to GS tpHL CL=50pF 14 24 29 

Propagation Delay. tpLH 10 16 19 ns 
EI to AO. A1 or A2 tPHL 10 16 19 

Propagation Delay. tpLH 10 17 20 
ns 

EI to GS tpHL 10 17 20 

Propagation Delay. tPLH 11 18 22 
ns 

EI to EO tpHL 11 18 22 

Input CapaCitance CIN 5 pF 

Power Dissipation Capacitance' Cpo 50 " pF 

• Cpo determines the.no-Ioad dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. . 
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=='151 

FEA11JRES 
.c.. ....... -= 

....... F...a..C ..... 
PlEA ....... cua las 
..... s..:.S PI la .. 

, • F R ................. ddIre ...... ., ... 
MT4iALS 1IIgic....,. 

• '-'...... II' eI_ lailltliLalCMOS ......... --....... ' 
(fa =a .... va...=IL5V) ........ ......... 

• ...................... cIitacIIr' .... nt..-­
.... CMOS ....... 

• WiiIIIt cpa " S ........ 1aIIJIIIC 4.5V .. 5.5V 
• ('I 1 bad .... cpa F _ 'p* liIII ... 
~ I • ..... f8DIl8IIi: 
1IS74MICT: -4rC .. +85"C 
1UIIiMHCT: -55OC .. +125"'C 

• Pac:IaIge apIians include plastic "small 0IIIfiIIe" 

1-' S I, staRdanI plastic anctc:eramic 3UCkIIii DIPs 

PIN CONRGURATION 

""" 
D1 

00. [XI. 

V D7 

Wi A 

G Ii 

GNO C 

AbaaIute IIuimum Ratings'" 
Supply VaII1IIge f81ge. Vc;c. , . . . . . . -o.5V to +7V 
DC Input DIi:Jde CUnent,. 11K . 

!VI < -0..5V OF Vt > Vee' +O.5V) . . . .. ±2fl I'RIf 
DC 0idpuII DfoIIe Current,. 10K 

(Yo < -o.5V OF Yo > Vee +O..5Vr . , ±20 I'II'A 
.CaIIIiuJus 0uIJd CWft!IIt FerPii'l,. fa 

(-6.5V < Va < Vc:c +O.5V) .... , . . . . ±TO I'IIfA 
c---. CumD Tfmugb 

Va:OFGNDpns ... , .... , .. , ... , ±25OmA 
SliDlage1ilL::p __ ~ TSIg". -SS"CI8+t50-C 
""- DissipaIiOI:a Per PaI::IIaga, Pdt . . . . .. 5IlCl mIN 

.. AIIsi!IIuIIit Maimum RaIings !lie tIqe WIIues; ~ 

which .-._1IIlIIl daIIIage to file deIIiI:e 1118!11' occur. 
1'-_ sBass'nIIIiRgs""" an:t ~ ap&IItiiBI 
otlllecliBJuiG;eatOF I:JIiI!JaRttbela is_ iIRpIiad. L.cJncl1!lll­
~to fllaseCO" .... IIIIIW' allectdBvicereliilbill!y. 

DESCRIPTION . 
These ,1III3tiditIIi& dIda sal e loslll"4fiP'"e's pmvide tat 
biI-.y deaJdRg 1m SIlled: one at eQIt cIIata-.. The 
stnJt.JaiRput (GJ IIIUIl beals lOw loge __ to anaIiIIe file 

inpuIs.. A. high level: at file stI:dIe bilIIIIinal fon:es file W 
ouIpIt bigI:I anlIt file Y ouIpu/llow. . . 

These dIe¥ices pmvide spaedS SlId' dIIiIIe capatJiIily 
~to fIIeir ALSITL~an:t yelllllliRllljR 
CMos pawv fel!eIS. The input lBIIloulrU WJIIage", 
allow dRctinleJllKe wiIb ~ NMOS aIII1CMOSde.vicas 
wiIIIaut IIRJ' eidIemaI. CIIIIIi .......... 

All inpulis and ouIpIds !lie IMCJIet:IIiId 110m damage due to 
staIiic dl&:bailPf by inflemal dioI:III' cIamtIs to Vee an:t 

..-a. 

fUNCTION TABLE 

IIItPUrS OUl'PUTS 

SElECT SI'ROIIE I 
I y w 

C B It G 
X X X H: I L W 
L L L 

I 
L 

I 

00 00 
L L It L 01 D1 
L H L L 02: 02 
L Ii H: L D3 03 . 

H L L L 04 Il4 
H L H- L 05 05 
H It L L D6 0& 
H H H- L D.T D.T 

H = higb level. L = low Iewet. X - imIIe:vanI! 
00, D1 ... D.T = tbelevetottlile D. ~ input 

t ~ IJfssipaIon ~ denIIing: 
PraaliCPaI:IaIge{Nt.: -12mW/oCfmrlfSS"Cto85'C 
c-icPi!Jdlll(ge(.Q: -t2ll!llllW"C fuR roo"Cto 125°C 

Aecanune1dad, Opaaling CondiIimIS 
StIppIy VuIIIIIge. Va:; , ... , , .. , . . . . . 4.5V to 5.5V 
DC. InI:H' & 0uIID VcJIIIiIg!is .. , v... Yom- . . OV 18 Va:: 
~T~ 

RiIIIge KS7411itfCr: -40-C to +85"C 
KS54oAHCr: -55°C fa +125°C 

Input Riis& 8< Fall T--.. t", lr . . . . . . . . . Malt 50CJ lIS 

• U&uatinpulSlllUStlllllars beliedfo lID""""""" Iagjf: 
\ICIII'afJe fev.e* leiII!K Vee ~ GND) 
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KS54AHCT 151 
KS72JAHCT 

lOGIC DIAGRAM 

DATA 

INPUTS 

DO 

Dl 

D2 

D3 

D4 

D5 

De 

D7 

DATA { 
SELECT 
(BJNARY) 

(7) 

(4) 

(3) 

(2) 

(1) 

(15) 

(14) 

(13) 

(12) 

,~ A .... 

B 
(10) 

C 
(9) ...... 

1-0'-8 Data Selectors/Multiplexers 

---, pL-I 

"\ 
>------: >=L.../ 

&J-
~ ~ 

-~ 

}---
~ ....., c-::L-

"\ 
>--=L-./ 

~ 
(5) 

(6) 
y 

w 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +8ljoC T. = -55°C to +125°C Unit 

. Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input VoltagEI' 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20~ Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20~ 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ·±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=Vee Of GND 8.0 80.0 160.0 ,..A Supply Current lOUT = o,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply llice other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0,..A 
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KS54AHCT'151 
KS74AHCT 1-of-B Oat, Selectors/Multiplexers 

AC ELECTRICAL CHARACTERISTICS (Input tr• tl<2 ns). AHCT151 

T._25·C KS74AHCT 
T. = -40'C to +8S'C 

CharacteristIC Symbol Condltlonat Vcc=S.ov Vcc-S.OV:l:10% . 

Typ Min Max 

tPLH 
CL-50pF 13 21 

Propagation Delay. CL=150pF 16 26 
A.BorCtoY 

tpHL 
CL=50pF 13 21 
CL=150pF 16 26 

tpLH CL-50pF 15 24 
Propagation Delay. CL-15~pF 18 29 
A.BorCtoW 

tpHL 
CL=50pF 15 24 
CL=150pF 18 29 

tPLH 
CL=50pF 9 16 

Propagation Delay. CL-150pF 12 20 
Any DtoY 

tPtiL 
CL=50pF 9 15 
CL=150pF 12 20 

tPLH 
CL=50pF 8 15 

Propagation Delay CL=150pF 11 20 
AnyDtoW 

tpHL 
CL=50pF 8 15 
CL=150pF 11 20 

tpLH 
CL=50pF 12 19 

Propagation Delay. CL=150pF 15 24 
~toY CL=50pF 12 19 tpHL 

CL=150pF 15 24 

tpLH CL=50pF 13 21 
Propagation Delay. CL=150pF 16 26 
~toW 

tPHL 
CL=50pF 13 21 
CL=150pF 16 26 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo detenmnes the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T ... -55'C to +125'C 

Vcc=5.0V:I: 10% Unit 

Min Max 

25 
31 

ns 
25 
31 

27 
33' 

ns 
27 
33 

18 
24 ns 
18 
24 

18 
24 ns 
18 
24 

23 
29 ns 
23 
29 

25 
31 ns 
25 
31 

pF 

pF 
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KS54AHCT 153 
KS74AHCT Dual 1-01-4 Data Selectors/Multiplexers 

FEATURES 
• Allows Multiplexing from N lines to 1 line 
• Performs Parallel-t~erlal Conversion 
• Strobe (Enable)·line Provided for Cascading 

(N lines to n lines) 
• '2S3 is the 3-8tate Version of this part 
• Function, pin-out, speed and drive compatibility with 

S4/74AlS logic family 
• low power consumption characteristic of CMOS 
• High drive currents Outputs 

(IOL =24 mA @ VOL =O.SV) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8S"C 
KSS4AHCT: - SsoC to + 12SoC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lG Vee 

B 2G 

lC3 A 

lC2 2C3 
lCl 2C2 
lCO 2Cl 

lY 2CO 
GND 2Y 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
Each of these data selectors/multiplexers contains inverters 
and drives to supply full binary decoding data selection to 
the AND·OR gates. Separate strobe inputs (G) are provid· 
ed for each of the two four·line sections. 

These devices provide speeds and drive c.apability 
equivalent to their AlSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE OUTPUT 

INPUTS 

B A CO C1 C2 C3 G Y 

X X X X X X H L 
L L L X X X L L 
L L H X X X L H 
L H X L X X L L 
L H X H X X L H 
H L X X L X L L 
H L X X H X L H 
H H X X X L L L 
H H X X X H L H 

Select inputs A and B are common to both sections. 
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KS54AHCT~ .153 
KS74AHCT . . Dual 1-01-4 Data Selectors/Multiplexers 

LOGIC DIAGRAM 

OATA 1 

di (1) 

1e2 (4) 

OUTPUT 
IV I ::~~ 

l IC.~t~L---------~~~f==t~ 

2CO {fOI 

DATA 2 

2C2 (12) 

203 (131 

20 (15) 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, ·Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these cQnditions may affect device reliability. 

ciS SAMSUNG SEMICONDUCTOR 

OUTPUT 
2V 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & F",I Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT "~#J 
KS74AHCT lih:I 

DC ELECTRICAL CHARACTERISTICS (Vee==5V±10% Unless Otherwise Specifiedl 

....... jT_C ... 1 T ...... C KS74AHCT KS54AHCT 
CIw 1 .... T.= -4rC tD +erc T.= -'-C tD +1S-C 

iT", .. 1 IIIJIIIIa 

........ High-UMII 
Viii I 2.0 2.0 2.0 Input Ya1Iiage 

MaIIiaIum ~.I..eweI 
VII. 0.8 0.8 0..8 

tnputYa1liage 

~ High-la¥eI V",=VlliorV ... 
Vee-O., ! 

DuIput~ V9H 1o=-2O,fA Vc:c Vee-O. l Vee-D.l 
lo==-6mA 4.2 3.98 3.84 3.7 

V",=VlHorVIL. 
MIuIimum l.ow-UMII 

VOl 
to==2OpA 0.1 0..1 0..1 0.1 

0uIpat VaMage to==12InA 0..26 0.33 0..4 
to==2-4mA 0..39 0..5 

tnput 
liN V..=Vcc or GND ±D.1 ±1.o. ±l.o. Cum!nt 

Quieacent 
Icc v..=Vcc or GND 8.0 80.0. 160..0. 

Supply CumI!nt lour=o,.A 

!per input '*' 
AddiIiDRaI Werst Vl=2.4V I 

caae Supply AIcc GIIber tnpuIs: 2.7 .2.9 3.0 
CurIaJt atVeeorGND I· lcur=o,.A i 

AC ElECTRICAL CHARACTERlmcS (tnput .... tt<2 lIS). AHCT153 

1ISr4AHCT KS5IAIICT 
T.=25·C 

T.=-.-cto ..-c T.=-55"C1D +1as-c a. ........ .,..... c • "0.1 Vcc-5.fIV Vcc=5JIV:l:M Ycc=5.fIV:I: 181' 

TJp. ... lID ... lID 

lpuj' CL=5OpF 13 21 25 
............. DeiIIy. Cl=15OpF 16 26 31 

AorBtDV CL=5OpF 13 21 25 
fIoHl CL=15OpF 16 26 31 

ttou.. CL==5OpF 9 15 18 

AIOjJIgIIIiai, DeiIiy. CL=15OpF 12 20 24 
1JIIIa (Any C) tD y ...... CL=5OpF 9 15 I 18 

~=15OpF 12 20. 2" 

ttou.. Q==504JF 11 18 22 

PnlpIgatiai. DeiIIy. Q=15OpF 14 23 28 
GtDY CL=5OpF 11 18 22 

fIoHl Ci,=15OpF 14 23 28 

tnput Cape-at c... 5 

PIMer DiIIaipaIinn ea,wWnce* em (per padIage) .. .... mi_tI1e~ em dyranic ~ dissipaIion :Pn em Vcc' f + Icc Vee. 
t For N:; a.iIdIqJ test cin:uils aid tinq waveforms _ -*'" 2. 

UIII 

V 

V 

V 

V 

fIlA 

• 
fIA. 

IlIA 

... 
lIS 

lIS 

lIS 

pF 

pF 
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KS54AHCT 154 
KS74AHCT 4-Line to 16-Line Decoders/Demultiplexers 

FEATURES 
• Decodes 4 Blnary-Coded Inputs Into One of 16 Mutual­

ly Exclusive Outputs 
• PerrOnns the DernuHlplexlng Function by Distributing 

Data From One Input to Any Ona of 16 Outputs 

• Function, pin-out, speed and drive compatibility with 
S4174ALS logic family 

• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interiace directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40"C to +8S"C 
KSS4AHCT: -SS"C to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

...... __ . 

,vcc 
A 

B 

C 

132 

131 
15 

14 

13 

12 
11 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
~ese monolithic, 4-line to 16·line decoders decode four 
binary-coded inputs into one of Sixteen mutu8l1y exclUSive 
outputs when both the strobe inputs. G1 and G2, are low. 
The demultiplexing function is performed by using the 4 
input lines to address the output line, passing data from 
one of the strobe inputs with the other strobe input low. 
When either strobe input is high, all outputs are high. These 
demultiplexers are idenally suited for implementing hiQh· 
perfonnance memory decoders. 

These devices' provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal' diod!!! clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

A • 

• c _ 

G 

c 
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KS54AHCT 154 
KS74AHCT 4-Line to 16-Line Decoders/Demultiplexers 

FUNCTION TABLE 

Inputs 

G1 G2 D C B A 0 1 2 3 

L L L L L L L H H H 
L L L L L H H L H H 
L L L L H L H H L H 
L L L L H H H H H L 
L L L H L L H H H H 
L L L H L H H H H H 
L L L H H L H H H H 
L L L H H H H H H H 
L L H L L L H H H H 
L L H L L H H H H H 
L L H L H L H H H H 
L L H L H H H H H H 
L L H H L L H H H H 
L L H H L H H H H H 
L L H H H L H H H H 
L L H H H H H H H H 
L H X X X X H H H H 
H L X X X X H H H H 
H H X X X X H H H H 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ... ', ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) , ........ ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Tstg ... -65'C to +150'C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMicONDUCfOR 

4 

H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

5 

H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Outputs 

6 7 8 9 10 11 12 13 14 15 

H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
L H H H H H H H H H 
H L H H H H H H H H 
H H L H H H H H H H 
H H H L H H H H H H 
H H H H L H H H H H 
H H H H H L H H H H 
H H H H H H L H H H 
H H H H H H H L H H 
H H H H H H H H L H 
H H H H H H H H H L 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage, Vee ' . , . , , , . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 

. Operating Temperature 
Range KS74AHCT: -40'C to +85'C 

KS54AHCT: -55'C to +125'C 
Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT "~A 
KS74AtICT •. .,. 

DC B£CTRICAl. ctlARAC IERlSnc5 (¥.cc=5Y±10%.Ua1ess 0JheIwiIe $periiIied) 

ICS14AHC1" 1OIi5UIIC'I" 
CZ , ..... 1- Tell c =111 1"a=25"'C T.=-4rCtD +tIrC T.=-SS-CID +12rC .,. 

TW 0 I III ...... 
. 

HigIt-I.eIIeI 
; Input VGIIBge V-.t 2..0 2..0 2.0 . ''11 

~ 
Va. 0.8 (UI 0.8 V .. Input"...., 

IIiIimI.m HWt-J.i8lI8I . V..=¥tttur Va. 

0uIput VdIBge VOI1 io=-2Q,iA Vcc Vcc-Q.l Vee-O.1 \Vee'-O .. 1 
V 

b=-8nIA 4~2 3.B8 3M 3.7 . 

Vw=VtH ur Va. 
IIIIIIimum ~ 

VOL 1o=2OfI" 0 0.1 0.1 0.1 
Output"...., ~ 0.26 0.33 0.4 V 

io=BmA 0.39 0..5 

Input 
CumInt ... V.,.=vcc or GNU ±0.1 ±1.0 ±1.0 pA 

MaIIimum Quiescent 
Icc VaFVcc or GNP 8.0 aD.O 160.0 fIA" 

~Oumnt bn=o,.A 
perinpUtpn 

AddiIianIII Werst Vt=2.4Y 
CEeSupply 6Icc oIhar jnpuIs: 2.7 ~ 3.0 IlIA 
'CumInt . _VccurGiNO 

,tOUr=D"OA 

AC ELEC11UCAL CHARACTERISTICS (qJut t.. ffQ ns). AHCT154 

T .. ==2rC 
GMAHCT ICSMIIIICT 

CIua!Sii&JiIIiI: ........ CD m 1 Ycc=~ 
1".= -48"C III +.-c T..=-5500c1II +115"C 

UIIII 
Ya:=s.w~1.0" VCC=5.W:a: '10" 

TIP Mill .... ... .... 
PI ....... DeIay. IFI:H 12 20 24 

lIS 
A. B. C. D 'lD.1Iny Output fB.u. Ct.=5OpF 12 20 24 

PlQPIIIjIIIiaII Delay. tFui 12 20 24 
lIS 

Gl or G2 to My 0uIput ....... 12 20 24 

-.~ <4! 5 pF 

Puller DiairtipaIiaII Capw jiIaIw:e. Om 50 . JJF'. 
• Ct>o delem::i&aw 1he fID-II&j drD8mic .power ~"'iIln: P.o=CFoVaf f + Icc 'Icc. 

=8SAllSUNG SEIIICONDUCTOR 



KS54AHCT 155 
KS74AHCT . Dual 2-t0-4 Line Decoders/Demultiplexers 

FEATURES 
• Typical applications: 

Dual 2-t0-4 line decoder 
Dual 1-10-4 line demultiplexer 
3-tcHI. line decoder 
1-t0-8 line demultiplexer 

• Function, pin-out, speed and drive compatibility with 
54174ALS logic family 

• Low power consumption characteristic of CMOS 
• Hlgh-Orlve-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

Cl Vee 
Gl C2 
B G2 

1Y3 A 

1Y2 2Y3 
1Yl 2Y2 
lYQ 2Yl 

GND 2YQ 

cIS SAMSUNG SEMICONDUCTO~ 

DESCRIPTION 
The '155 consists of two 1·to·4 line demultiplexers with 
independent strobes and common binary address inputs. 
When both sections are enabled by the strobes, the com­
mon address inputs sequentially select and route 
associated input data to the appropriate output of each sec­
ton. The individual strobes permit activating or inhibiting 
each of the 4-bit sections as desired. Data applied to in­
put C1 is inverted at its outputs and data applied to C2 
is true through Its outputs. The inverter following the C1 
data input permits use as a 3-to-8 line decoder, or 1-to-8 
line demultiplexer, without gating. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

Cl 
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KS54AHCT 1'55 
KS74AHCT Dual 2-10-4 Line Decoders/Demultiplexers 

FUNCTION TABLES 

2-t0-4 Line Decoder or 1·t0-4 Line Demultiplexer 

Inputs 
Outputs 

Select Strobe Date 

I A 01 C1 1YO 1Y1 1Y2 1Y3 

X X H X H H H H 
L L L H L H H H 
L H L H H L H H 
H L L H H H L H 
H H L H H H H L 
X X X L H H H H 

Inputs 
Outputs 

Select Strobe Data 

I A 02 C2 2YO 2Y1 2Y2 2Y3 

X X H X H H H H 
L L L L L H H H 
L H L L H L H H 
H L L L H H L H 
H H L L H H H L· 
X X X H H H H H 

Absolute Maximum Ratings* 
Supply Voltage Range Vee •. , , . , , . -0.5V to +7V 
DC Input Diode Current. 11K ' 

(VI < -0.5V or VI > Vee +0.5V) ... ,. ±20 mA 
DC Output Diode Curre!'!t. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) , , .. ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) .. , .... , , ±35 mA 
Continuous Current Through 

Vee or GND pins ,~ , , ....... ". , .. ±125 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ..... , 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to' the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTO,~ 

3-t0-8 Line Decoder or 1·t0-8 Line Demultiplexer 

Inputs Outputs 

Select 
Strobe 

(0) (1) (2) (3) (4) (5) (6) (7) 
or Data 

'ICI ~ IG 2YO 2Y1 2Y2 2Y3 1YO 1Y1 1Y21Y3 

XXX H H H H H H 
LLL L L H H .H H 
L L H L H L H H H 
LHI,. L H H L H H 
L Ht-J L H H H L H 
H L L L H H H H L 
H LH L H H H H H 
H H L L H H H H H 
H HH L H H H H H 

IC - Inputs C1 and C2 connected together 
IG a Inputs G1 and G2 connected together 

H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
L H H 
H L H 
H H L 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW{OC from 65°C to 85°C 
Ceramic Package (J): -12mW{OC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee ....... , . , . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT ' . OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°0 to +125°C 

Input Rise & Fall TImes. tr. tf ..... , , , . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHCT 155 
KS74AHCT Dual 2-t0-4 Line Decoders/Demultiplexers 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions T.=2S·C T. = -40·C to +8S·C To= -SS·C to +12S·C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo"-20,..A Vee Vee -0.1 Vee -0.1 
la=-4mA 4.2 3.98 3.84 

VIN,:"VIH or VIL 
Maximum Low-Level 

VOL 
la=20,.A 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
la=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc VIN"'Vee or GND 8.0 80.0 

Supply Current 10UT=0,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Lllee other Inputs: 2.7 2.9 
Current at Vee or GND 

IOUT=O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tt<2 ns). AHCT155 

T.=2S0C 
KS74AHCT 

Ta =-40°Cto +8S OC 
Characteristic Symbol Conditions! Vcc=S_OV 

Vee = S.DV:!: 10% 

Typ Min Max 

Maximum Propagation Delay. tpLH 12 20 
A. B. C2. G1 or G2 to any 
Output (2 levels of logic) tpHL 12 20 

Maximum Propagation Delay. tPLH 14 23 
AorBtoanyY CL=50pF 
(3 levels of logic) IpHL 14 23 

Maximum Propagation Delay. tpLH 13 22 
C1 to any Y IpHL 13 22 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

160.0 

3.0 

KSS4AHCT 
Ta= -55°C to +12SoC 

Vee=S.OV:!: 10% 

Min Max 

24 

24 

28 

28 

26 

! 26 

Unit 

V 

V 

V 

V 

,..A 

,..A 

iliA 

Unit 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT 1571158 
KS74iAHCT 

FEATURES 
• Function, pin-out, speed arid drive compatibility with 

54174ALS logic family 
'. Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices . 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for ,operation over' industrial and 

militllrY temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

AlB 

1A 

1B 

1V 

2A 

2B 

2V 

GND 

LOGIC DIAGRAMS 

'157 

Vee 
G 
4A 

4B 

4V 

3A 

3B 

3V 

1A~(2~)-------------r~ 

1B (3) 

2A (6) 

2B (6) 

3A (11) 

3B (10) 

4A (14) 

4B (13) 

STROBE G ""(1 .... 5);......._..-<r-"'\ 
SELECT AlB ..l.(1:.!..t---+-<:l...J 

=8 SAMSUNG. SEMICONDUCTOR 

1V 

Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 

DESCRIPTION 
These are data selectors multiplexers which select a 4·bit 
woril from one of two sources via the control of a com· 
mon select input (AlB). A separate strobe input (6) is pro· 
vidEid. The '157 presents true data whereas the '158 
presents inverted data at the outputs. 

These devices provide, speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and, CMOS devices 
without any ,external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Output Y 

Strobe Select Data 

G AlB 
'157 '158 ' 

A B 

H X X X L H 
L L L X L H 
L L H X H L 

'L H X L L H 
L H X H H L 

'158 

1A 
(2) 

1B (3) 

2A (5) 

2B (6) 

3A (11) 

3B 
(10) 

4A 
(14) 

4B (13) 

_ (15) 
STROBE G (1) 

SELECT AlB 
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KS54AHCT 157/158 
KS74AHCT I 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/OC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. Vour .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. Ir• If . . . . . . . . . Max 500 ns 

• Unused inputs musl always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T ... -40°C ~o +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Vollage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

. Output Voltage VOH lo=-2OllA· Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20llA 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 V 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,AA 
Supply Current lour=OJ.lA 

per input pin 

A'dditional Worst VI=2.4V 
Case Supply fl.lcc other Inputs: 2.7: 2.9 3.0 mA 
Current at Vccor GND 

lour=OJ.lA 
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KS54AHCT 15l,/.158 
KS74AHCT 

Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 

AC ELECTRICAL CHARACTERISTICS (Input t" tf<2 ns), AHCT157, AHCT158 

KS74AHCT 
T.=25°C T.=-400Clo +85°C 

Characteristic Symbol . Condllionsl Vcc=5.0V 
Vcc-5.0V:i:10% 

Typ Min Max 

Propagation Delay, tpLH ·9 14 
AorBtoY tpHL 9 14 

Propagation Delay, tpLH CL=50pF 
13 22-

AlB to Y tpHL 13 22 

Propagation Delay, tpLH 12 19 
G to Y tpHL 12 19 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = - 55°C 10 + 125°C 

Vcc=5.0V:i: 10% 

Min Max 

18 

18 

26 

26 

23 

23 

Unit 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT IDU/·/Ol 
KS74AHCT 1621163 
FEATURES 
• Internal Look Ahead for Fast Counting 
• Carry Output for n-bit cascadl ng 
• Synchronous Counting 
• Synchronously Programmable 
• Function, pilHlut, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlg~rlva-current outputs: 

10l =8 mA @ VOL =0.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devicas ' 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

CiJf Vee 
ClK RCO 

A a, 
B a. 
c ae 
D 00 

ENP ENT 

GND LOAD 

FUNCTION TABLES 
'160, '161 

CLK CLR ENP ENT LOAD Function 

X L X X X Clear 
X H H L H Count & RC disabled 
X H L H H Count disabled 
X H L L H Count & RC disabled 
t H X X L Load 
t. H H H H Increment Counter 

'162, '163 

CLK CLR ENP ENT LOAD Function 

t L X X X Clear 
X H H L H Count & RC disabled 
X H L H H Count disabled 
X H L L H Count & RC disabled 
t H X X L Load 
t H H' H H Increment counter 

c8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-B;t Decade 
and Binary Counters 

DESCRIPTION 
These are synchronous, presettable 4-bit binary counters 
featuring internal carry-look-ahead for high-speed counting, 
The '160 and '162 are decade counters, and the '161 
and '163 are 4-bit binary counters. The buffered clock in­
put triggers all flip-flops simultaneously on the rising edge 
of the input waveform. This eliminates the output counting 
spikes normally associated with asynchronous counters. 

These counters are fully programmable; that is, the out­
puts may be preset to either level. As presetting is syn­
chronous, setting up a low level at the load input disables 
the counter and causes the outputs to agree with the setup 
data after the next clock pulse regardless of the levels of 
the enable inputs. 

The clear function for the' 1 60 and' 1 61 is asynchronous 
and a low level at the clear input sets all four of the flip­
flop outputs low regardless of the levels of the clock, load 
or enable inputs. 

The clear function for the '1 62 and 1 63 is synchronous 
and a low level at the clear input sets all four of the flip­
flop outputs low after the next clock pulse, regardless of 
the levels of the enable inputs. This synchronous clear 
allows the count length to be modified easily as decoding 
the maximum count desired can be accomplished with one 
external NAND gate. The gate output is connected to the 
clear input to synchronously clear the counter. 

Two enable inputs and a ripple carry output allow easy 
cascading of the counters. Both count-enable inputs (ENP 
and ENT) must be high to count, and ENT is fed forward 
to enable the ripple carry output The ripple carry output 
(RCO) thus enabled will produce a high-level' pulse while 
the count is maximum (9 or 15 with QA high). This high.' 
level overflow ripple carry pulse can be used to enable suc­
cessive cascaded stages.,Jransitions at the ENP or ENT 
are allowed regardless '~f the level of the clock input 

These counters feature a fully independent clock circuit 
Changes at control inputs (ENP,ENT, or LOAD) that will 
modify the operating model have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protectE1d from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 
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... .. lDU/1Dl 
KS54AHCT 16~~J163 
KS74AHCT ~I 

LOGIC DIAGRAMS 

ENP 0-::-17
'-1) e>o""""L~_ 

0. 

Q. 

CK 

CiJ'i 
CK 

ern 

'180 or '162 

Os 

~Synchronous 4-Bit Decade 
and Binary Counters . 

CK 

ern 
CK 

ClR 

ENT 110) J----4-----+------<~------~f__+---___+' r+----' 

CiJ'i ~--'I"""",---_ 
11600NlYI",--,,,,,-....-_YT'''''--CiJ'i 

ClK <>-,-12:....1 1.>0-'---<:"-'" 

ENP 

ENT <>'-""-1:':><>-+--

~. 111 

1161 ONLY) 

ClK o-.:.:12~1 Dc>.....L...---OI!..../ 

0. 

(141 

CK 

CiJ'i 

5 

13) 

A 

13) 

A 

CK 

CLR 

ciS SAMSUNG SEMICONDUCTOR 

14) 

B 

'161 or'163 

141 

B 

CK 

CIA 

C 

C 

L':::====::::j:~==L......P-"D<~(15-::) RCO 

o 

o 

CK 

ClR 
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KS54AHCT 1601161 
KS74AHCT 1621163 
Typical Claar, Preset, Count and Inhibit Sequences 

Cui ,.0 
Cui ,., 

LOAD 

'160 and '162 

r-+-~--------------
~+-~--------------
....--+-..., - ------- -- ----DATA \: 

INPUTS : __ +-_--------------
CLK 
160 
CLK ,., 
ENP=t=iR===t=~ ENT 
1

0.::'= 
0,,--

OUTPUTS __ , 0. __ 
0.== 

RCO--+--+--+-'" 

CLEAR PRESET 

Sequence: 
(1) Clear outputs to zero 
(2) Preset to BCD seven 

• 3 
·--1---INHIBIT--

(3) Count to eight, nine, zero, one, two, and three 
(4) Inhibit 

Absolute Maximum Ratings· 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. 1,K 

(V, < -0.5V or V, > Vee +0.5V) . . ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +.0.5V) ......... ±35 rnA 
Continuous Current Through 

Vee or GND pins . . . . . . . ±125 rnA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not Implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-Bit Decade 
and Binary Counters . 

COl ,., 
COl 
11. 

'161 and '163 

1mIJ 

.------------- ---t---' p---- ---------­
.~~--------------L= = = = ::. = = = = ::. = = = = 

C~EAR PRESET 

Sequence: 
(1) Clear outputs to zero 

(2) Preset to binary twelve 

1 • 
·~_t---INHIBIT_ 

(3) Count to thirteen, 'ourteen, fifteen. zero. one and two 
(4) Inhibit 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. V,N. Vour .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• t, . . ... . . . . . Max 500 ns 

• Unused inputs must always.be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHCT 
KS74AHCT 

1601161 
1621163 

Synchronous 4-Blt Decade 
and Binary Counters 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions Ta=2SoC 

Ta= -40°C fo +8SoC Ta= -55°C to +12SoC 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage , 

Maximum Low-level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-level VIN=VIH or VIL 

Output Voltage VOH lo=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL " 
Maximum low-level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
lo=8mA 0.39 • 0.5 

Maximum Input 
liN VIN=VCC orGND ±0.1 ±1.0 ±1.0 Current 

Maximum auiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 Supply Current 10UT=0,..A 
per input pin 

Additional Worst VI=2.4V 

Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

IOUT=O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t, __ 2 ns). AHCT160, AHCT161 

KS74AHCT KSS4AHCT 
T. =2S·C T. = -40·C to +8S·C 'T.= -ss·c to +12S·C 

Characteriatlc Symbol Condltlonst. Vee = s.ov Vcc=S_OV±10% 

Typ Min Max 

Maximum Clock Frequency fmax 50 40 

Propagation Delay, ~ 15 20 

ClK to RCO tpHL 15 20 

~ 10 16 Propagation Delay, 
ClK to any a tPHL CL=50pF 10 16 

Propagation Delay, ~ 8 13 
ENT to RCO tpHL 8 13 

Propagation Delay, 
tpHL 15 24 CiJ'i to any a 

Propagation Delay, 
tPHL 17 23 

ClR to RCO 

Pulse Width ClK High or low 
tw 

10 15 

ClR low 10 15 

A, B,C,D 10 15 

Setup Time lOAD 
Isu 

10 15 
before ClKt ENP, ENT 10 15 

ClR inactive 6 10 

Hold time, 
th -3 0 

All Synchronous Inputs after ClKt 

Input Capacitance CIN 5 

, Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUcrOR 

Vcc-S.OV± 10% 

Min Max 

35 

24 

24 
, 

19 

19 

16 

16 

29 

33 

20 

20 

20 

20 

20 

10 

0 

Unit 

V 

V 

V 

V 

,..A 

,..A 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns' 

ns 

ns 

pF 

pF 
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KS54AHCT 
KS74AHCT 

1601161 
1621163 

Synchronous 4-8it . Decade 
and Binary Counters 

AC ELECTRICAL CHARACTERISTICS (Input t" tf"2 ns), AHCT162, AHCT163 

Ta =2S·C 
KS74AHCT 

Ta= -40·C to +8S·C 
Charactarlstlc Symbol Condltlonsl Vee = s.ov 

Vee = s.ov ± 1 0% 

Typ Min Max 

Maximum Clock Frequency fmax 50 40 

Propagation Delay, tPLH 15 20 
-

ClK to RCO tpHL 15 20 

Propagation Delay, ~ CL=50pF 10 16 
CLK to any Q tPHL 10 16 

Propagation Delay, tPLH 9 15 
-

ENT to RCO tpHL 9 15 

Pulse Width, 
tw 8 12.5 

ClK High or low 

A,B,C, D 10 15 

Setup Time lOAD 
t.u 

10 15 
before ClKt ENP, ENT 15 15 

ClR inactive 6 10 

ClR low 6 15 

Hold time, 
th -3 0 

All Synchronous Inputs after ClKt 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no·load dynamic power dissipation: Pb=Cpo Vcc' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
Ta = - ss·c to +'12S·C 

Vee=S.OV± 10% 

Min Max 

35 

24 

24 

20 

20 

18 

18 

20 

20 

20 

20 

10 

20 

0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT.164 
KS74AHCT 8-8it Seria/-/nIParal/e/-Out Shift Registers 

FEATURES 
• AND-Gated (enable/disable) serial inputs 
• Fully buffered clock and serial inputs 
• Direct clear 
• Function, pilHlut, speed and drive compatibility with 

54/74AlS logic· family 
• low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized' 'for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A 'Vee 

B OH 

a. a. 
.0. OF 

Ce a, 
aD CLR 

GND CLK 

DESCRIPTION 
These are high-speed 8·bit registers with AND·gated serial 
inputs and an asynchronous clear. Data is entered serially 
through either one of the two inputs, A and B. A high on 
one input enables the other one, which will then determine 
the state of the first flip-flop. A low at either or both inputs 
inhibits data entry and resets the first flip-flop to a low level 
at the next positive clock transition. • 

Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time reo 
quirements are met. Clocking occurs on the low·to·high· . 
level transition of their clock input. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counierparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 

. ground. 

FUNCTION TABLE 

Inputs Outputs 

ClR' ClK A B QA Qs ••• QH 

L X X X L L L 
H L X X aAO aBO aHO 
H t H H H aAn aGn 

H t L X L aAn aGn 
H . t 'X L L aAn aGn 

. H = high level (steady state), L = low level (steady state) 
X = irrelevant (any input, including transitions) 

c8 SAMSUNG SEMICONDUCTOR 

t = transition from low to high level. 
aAO, aeo, o..o=the level of aA, a. or aH, reSP9Ctively, before the indicate steedy­
state input conditions were established. 
aAn, aan = the level of aA or aG before the most·recent t transition of the clock; 
indicates a one·bit shift. 
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KS54AHCT 164 
KS74AHCT 8-Bit Serial-lnIParallel-Out Shift Registers 

LOGIC DIAGRAMS 

eiJI (9) 

CLK (8) 

a S a S a 

(3) (4) (6) (8) (10) 111) (12) (13) 

SERIAL ( 
INPUTS 

OUTPUTS 

I 
a. a. Oc 00 

. 
PARALLEL OUTPUTS 

TypIcal Clear, ShIft, and Clear Sequences 

~--Ul""'""""-----------"'" 
I U 

A I I 
1 LJl~-------r1 --------
I I 

I B_-+-___ .... 

ClK-...... - .... 

I 
I 

I 
I 

I --, a. __ .L, ____ ~:...._---J u-1~ ____ _+I--------
__ , r--- I 

0. __ 1 I rI I -L-______ ....J L...J. 11..-_-+1--__ _ 

--, Oc __ ..L, _________ ....J LJIl~_+:--------
00 - -'~---------..I a,: :'.&. ____________ .J ~~I_-
--, OF __ .... , ________ ....... ____ --.J 

--1 I Oc __ ..L, ______________ --J~~--------

__ , I aH __ .... , ________________ -Jr1~ _____ _ 

I 
CLEAR CLEAR 
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KS54AHCT 16'A 
KS14AHCT ..,. 8-Bit Serial-lnIParallel-Out Shift Registers 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC-Input Diode Current, 11K 

(VI < -0.5V-or VI> Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ... _ ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . _ .... _ .. ±35 mA 
Continuous Current Through 

. Vee or GND pins ... _ ...... __ .... ±125 mA 
Storage Temperature Range, T stg •.. -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vce 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) . 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions To=25°C To= -40o·C to +85°C To= -55°C to +125°C Unit 

Typ Guaranteed Limits 

. Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Vee -0.1 VOH 10=-20jAA Vee Vec -0.1 Vee -0.1 V Output Voltage 

10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL . 
0.1 Maximum Low-Level 10=20"A 0 0.1 0.1 

Output Voltage. VOL 10=4mA 0.26 0.33 0.4 V 
10-8mA 0.39 0.5 

Maxill!um Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc VIN=Vec or GND_ 8.0 80.0 160.0 "A Supply Current 10UT=0"A 

per input pin 

Additional Worst VI=2.4V 
Case Supply 61ee other Inputs: 2.7 2.9 3.0 mA-
Current at Vee or -GND 

10UT-0"A 
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KS54AHCT 164 
KS74AHCT 8-Bit Serial-/nIParallel-Out Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",,2 ns). AHCT164 

T.=25°C 
KS74AHCT 

T.= -40°C to +85°C 
Characteristic Symbol Conditions! Vee = 5.0V 

Vee=5.0V±10% 

Typ Min Max 

Maximum Clock Frequency fmax 60 36 

Propagation Delay. 
tpHL 12 20 

CLR to any Q 
CL=50pF 

Propagation Delay. ~ 11 18 
ClK to any Q tpHL 11 18 

Pulse Width ClR low 
tw 

8 12 

ClK High or low 8 12 

Setup Data 
tsu 

8 12 
Time before ClKt CLR Inactive 8 12 

Hold Time 
th 1 4 

Data after ClKt 

Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo (per package) 120 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see sectiori'"2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55°C to +125°C 

Vee=5.0V± 10% 
Unit 

Min Max 

30 MHz 

24 - ns 

21 ns 
21 

15 
ns 

15 

15 ns 
15 

5 6 ns 

pF 

pF 
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KS54AHCT 165 
KS74AHCT B-Sit Seria/"/nIParalle/';Out Shift Registers 

FEATURES 
• Complementary outputs 
• Direct overriding load (date) Inputs 
• Gated clock Inputs 
• Parallel-to-Serial data conversion 
• Function, pln-out, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

10l =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TIL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages',standard plastic and ceramic 300-mil DIPs i 

PIN CONFIGURATION 

SH/il5 Vcr; 

CLK ClK INH 

E 0 

F C' 

G B 

H A 

Q,. SER 

GND a. 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These are high·speed a·bit parallel·load or serial-in shift 
registers with complementary serial outputs available from 
the last stage, Paraliel-inaccess is asynchronous and is 
enabled by pulling the SH/lD input low. When SH/LD is 
high, data is entered serially at the SER input and shifted 
one place to the right with each positive clock transition. 

Clocking is accomplished through a 2-input NOR gate which 
permits one of the clocks to be used as a clock inhibit func­
tion. Holding either clock input high inhibits clocking, Either 
clock input is enabled by holding the other clock input low 
while the SH/LD input is high. 

These devices provide speeds and drive capability, 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs 

SH/iJ5 ClK ClK Function 
INH 

L X X PARALLEL LOAD 
H H X NO CHANGE 
H X H NO CHANGE 
H l t SHIFT· 
H t l SHIFT· 

• Content of each Internal register shifts toward output QI<, Data 
at serial Input'is shifted into first register. 
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KS54AHCT 165 
KS74AHCT 8-8it Serial-lnIParallel-Out Shift Registers 

LOGIC DIAGRAMS 

PARALLEL 
DATA 

INPUTS 

PARALLEL INPUTS 

Typical Shift, Load and Inhibit Sequences 

CLK 

CLK INH 

SER.,~ ______ ~~ ____________________________ ___ 

SH/Di-U 
I 

A~ ____ ~~ __________________ ___ 

B 1 I L 
i 

c~ ______ 4-____________________________________ ___ 

1 I L 

DL __ +I ______ ~-----------------------------I E---flHl ______ +-________________________________ ___ 
i 

F 1 I L 

I 
G~ ____ ~ __________________ -----

H~ 
I ----~---------------------

L 

!--,NH,B,T ..... -+1 __ ----- SERIAL-SHIFT ------­

LOAD 
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KS54AHCT 165 
. KS74AHCT ) 8-Blt Serial-lnlParalle/-Out Shift Registers 

Absolute Maximum Ratings· 
• Supply Voltage Range Vcc, ....... -0.5V to +7V 

DC Input Diode Current, 11K 
(VI < -0.5V'or VI > Vcc +0.5V) .... , ±20 mA 

DC Output Diode Current, 10K 
(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 

Continuous Output Current Per Pin, 10 
(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 

Continuous Current Through 
Vcc or GND pins ................ ±125 mA 

Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional oll'ration 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Cenunic Packaga (J): -12mW/oC from 100°C to 125°C 

Recommended Operating 'Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT ... OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, 1" tf ....... .'. Max 500 ns 

• Unused Inputs must always be tiad to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +85°C Ta = -55°C to +125°C Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
V 

10=-4mA 4.2 3.98 3.84 .3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND, 

lOUT = O,..A 
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KS54AHCT 165 
KS74AHCT . 8-Bit Serial-/n/Parallel-Out Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,<2 ns).AHCT165 

T.=2S·C 
KS74AHCT 

T. = -40'C to +BS'C 
Characteristic Symbol Conditions t Vcc=S.OV 

Vcc" S.OV:I: 10% 

Typ Min Max 

Maximum Clock Frequency fmax 50 30 
~ 

Propagation Delay. ~ 15 25 
SH/IJ) to QH or OH tpHL 15 25 

Propagation Delay. ~ CL=50pF 19 31 
ClK to QH or OH tpHL 19 31 

Propagation Delay. ~ 12 20 
HtoQHorOH tPHL 12 -20 

Pulse Width SHim low 
tw 

8 12 

ClK High or Low 8 12 

SH/lD High 7 15 
before ClKt 

SER before ClKt 8 12 

Setup Time ClK INH low 
tsu 7 15 

before ClKt 

ClK INH High 
7 15 

before ClK~ 

Data before SH/lDt 5 8 

Hold Time SER Data after ClKt 
th 

-3 0 

PAR Data after SH/lDt -3 0 

Input Capacitance CrN 5 

Power Dissipation Capacitance· Cpo 100 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -SS'C to +12SoC 

Vcc=S.OV:I: 10% 
Unit 

Min Max 

25 MHz 

30 ns 
30 

37 ns 
37 

24 ns 
24. 

15 ns 
15 

20 

15 

20 ns 

20 

10 

0 ns 
0 

pF 

pF 
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KS54AHCT 166 
KS74AHCT 

FEATURES 
• Synchronous load 
• Direct ~verrlding clear 
• Parallel to serial conversion 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family ) 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military ·temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 30D-mil DIPs 

PIN CONFIGURATION 

SER v"" 
A SH/Ili 

a H 

c ~ 
0 G 

CLK INH F 
CLK E 

GND aiJj 

c8 SAMSUNG SEMICONDUCTOR 

8-Bit Para//e/-/nISeria/-Out 
Shift Registers with Clear 

DESCRIPTION 
These devices feature parallel·in or serial·in, serial·out 
registers, gated clock inputs and an overriding clear input. 
The paralled·in or serial·in modes are established by the 
shift/load input. When high, the input enables the serial data 
input and couples the eight fill·flops for serial shifting with 
each clock pulse. When low, the paralled data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. During parallel loading, serial data flow is inhibited. 
Clocking is accomplished on the low·to·high edge of the 
clock pulse through a two· input positive NOR gate per· 
mitting one input to be used as aclock·enableorclock·inhibit 
function. Holding either of the clock inputs high inhibits 
clocking; holding either low enables the other clock input. 
This allows the system clock to be free·running and the 
register can be stopped on command with the clock in· 
put. The clock·inhibit input should be changed to the high 
level only when the clock input is high. A buffered direct 
clear input overrides all other inputs, including the clock, 
and sets all flip·flops to zero. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 

. allow direct interface with TTL, NMOS and CMOS devices 
without any external components . 

. All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Internal Output 

CLR SHiLii 
ClK Parallel Outputs QH 
INH ClK SER 

A ••• H QA Qa 

L X X X X X L L L 
H X L L X X aAOaaO aHO 
H L L t X a ... h a b h 
H H L t H X H aAn aGn 
H H L t L X L aAn aGn 
H X H t X X GAoaao aHO 

...... 
176 



KS54AHCT 166 
KS74AHCT 

8-Bit Parallel-lnISerial-Out 
Shift Registers with Clear 

LOGIC DIAGRAM 

PARALLEL INPUTS 

.:......:.l>o-ri'-'..t'-='-_~rl'(""3) __ .....r~4"'-) __ .....r~5;;..:.) __ -.+E(1_0;....) _-.+~1_1),--_ .. GF-12..:..)_---, ~14) 

CU< (7) 

CLKlNH (6) 

Typical Clear, ShiH, Load, Inhibit, and ShiH Sequences 

CLK 
CLK INH 

CLR 

SER 
SH/iJi 

A 

B 

C 

PARALLEL 0 
INPUTS 

E 

F 

G 

-u 
- W 

--, H 

OUTPUT aH 
__ J 

r--

h 
L-tJ 
rHtl 

L 

rHtl 
L 

fHtI 
L 

f'Hh 
IHtI 

H H L H 
-L H L H 

I I _I I~HIBI~ 1-I--o----SERIAL SHIFT -----(- r--- SERIAL SHIFT----

CUEAR LOAD 
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KS54AHCT··166 
.. KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K . 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . . .. ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through _ 

Vee or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature" Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt .. " ... 500 mW 

• Absolute Maximum Ratings are those values beyond 
. which permanent damage to the device may occur. 

These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Paralle/-lnISerial-Out 
Shift Registers with Clear 

t Power DissiPation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee .. " . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr , tf ... " . " " . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C' 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed LImits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-,Level 
VIL 0.8 0.8 0.8 1/ Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20,..A. 0 0.1 0.1 0.1 
Output Voltage lo=4mA 0.26 0.33 0.4. V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=0,..A 

per input pin 
Additional Worst VI=2.4V 
Case Supply Alee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0,..A 
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KS54AHCT 166 
KS74AHCT 

8-Bit Parallel-lnISerial-Out 
Shiff Registers with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,,,,2 ns). AHCT166 

T.=2S0C 
KS74AHCT 

T. = -40·C to +8SO C 
Characteristic Symbol Conditlonat Vcc=5.0V 

Vcc=S.OV%10% 

Typ Min Max 

Maximum Clock Frequency fmax 60 36 

Propagation Delay. 
tPHL 10 17 

ClR to QH CL=50pF 
Propagation Delay. ~ 13 21 
ClK to QH tPHL 13 21 

CLR low 8 12 
Pulse Width tw 

ClK High or Low 8 12 

Setup Time SH/lD High 8 12 
before ClKt 

SER before ClKt 8 12 

ClK INH before 
tsu 

before ClKt 
8 12 

Data before SH/lDt 8 12 

ClR Inactive 8 12 
before ClK 

SH/lD High 
5 8 

after ClKt 

SER after ClKt 5 8 

Hold Time ClK INH after ClKt th 5 8 

Data after SH/lDt 5 8 

ClR Active 5 8 
after ClKt 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test Circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T. = -55°C to +12SoC 

Vcc=S.OV% 10% 
Unit 

Min Max 

30 MHz 

20 ns 

25 
25 ns 

15 
ns 

15 

15 

15 

15 ns 

15 

15 

10 

10 

10 ns 

10 

10 

pF 

pF 
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KS54AHCT 16'D1169 
KS74AHCT UI 

, 
FEATURES 
• Fully Synchronous Operation for Counting and Pro-

gramming 
• Internal Look Ahead for Fast Counting 
• Carry Output for N-bit Cascading 
• Fully Independent Clock Circuit 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Curtent outputs: 

IOL =8 mA @ VOL =O.5Y 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS deyices 
• Wide operating voltage range: 4.5yi to 5.5Y 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

U/D Vee 
CLK ROO 

A a. 
B a. 
c '00 
D aD 

ENP EN" 
GND LOAD 

=8 SAMSUNG SEMICONDUCTOR 

Synchronous 4 .. Bit Up/Down 
Decade and Binary Counters 

DESCRIPTION 
These synchronous presettable counters feature an internal 
carry look-ahead for cascading in high-speed counting ap­
plications. The '168 is a decade counter and the '169 is 
a 4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincident with each other when so in­
structed by the count enable inputs and internal gating. This 
mode of operation helps eliminate the output counting 
spikes that are normally associated with asynchronous (rip­
ple clock) counters. A buffered clock input triggers the four 
flip-flops on the riSing (positive-going) edge of the clock 
waveform. . 

These counters are fully programmable; that is, the out­
puts may each be preset to either level. The load input cir­
cuitry allows loading with the carry-enable output of 
cascaded counters. As loading is synchronous, selting up 
a low level at the load input disables the counter and causes 
the outputs to agree with the data inputs after the next clocj< 
pulse. 

The carry look-ahead circuitry provides for cascading 
counters for n-blt synchronous application without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be low to count. The direction 
of the count is determined by the level of the UfO input. 
When UfO is high, the counter counts up; when low, it 
counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will pro­
duce a low-level pulse while the count is zero (all inputs 
low) counting down or maximum (9 or 15) counting up. 
This low-level overflow carry pulse can be used to enable 
successive cascaded stages. TranSition at ENP or ENT are 
allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. 
Changes at control inputs (ENP, ENT, LOAD, UfO) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS pbwer levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to'Vcc and 
ground. 
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KS54AHCT 16811169 
KS72JAHCT If 

LOGIC DIAGRAMS 

c8 SAMSUNG SEMICONDUCTOR 

'168 

Synchronous 4-Bit Up/Down 
Decade and Binary Counters 
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KS54AHCT 
KS74AHCT. 168/169· 
LOGIC DIAGRAMS (continued) 

LOAD ..J(~9)~----. 

L01A:?,,~~ 
, -

DATA B~"'_ 
INPUT ....---;,-

C....J :L.._ 
' .... -O----p _ 
, 

B (4) 

C 5) 

o (6) 

'168 

ENP and OOIL.-l'-1ri-------! 

QA::~ I 

'169 

----riii' __ Ji-t-L_---1 Oe ___ -' : ~ 
Oc:::~~~' ______ ~ __ ~~ ____ ~ 

" __ .. ., I 

00 .. ___ ;: 

RCO:::~~ : U 
: 7: I 8 9 0 1 21 2 2 I 1 0 9 8 7 

I I!--COUNT UP--+INHIBIT~ I--COUNT DOWN-----LOAD 

IIlstrated above Is the following ,equence: 
1. Load (preset) to BCD seven 
2. Count up to eight nine (maximum), zero, one, and two 
3. Inhibit 
4. Count down to one, zero (minimum). nine, eight, and seven 

ciS SAMSUNG SEMICONDUCTOR 

Synchronous 4-BIt· Up/Down 
Decade and Blnarr Counters 

(12) Oc 

(11) 00 

'169 

RCO:::'~ . LJ 
:13, 14 15 0 1 2, 2 2, 1 0 15 14 13 

LJJ---COUNT UP---+lNHIBld i---COUNT DOWN­

LOAD 

IIIstrated above Is the following sequence: 
1. Load (preset) to BCD seven 
2. Count up to eight nine (maximum), zero, one, and two 

·3. Inhibit 
4. Count down to one, zero (minimum), nine, eight, and seven 
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KS54AHCT 16'0'"169 
KS74AHCT QI 

FUNCTION TABLE 

OPERATING MODE 
INPUTS 

CLK U/D ENP ENT 

Parallel Load 
t X X X 
t X X X 

Count Up t h I I 

Count Down t I I I 

Hold 
t X h X 
t X X h 

H=HIGH voltage level steady state 

. Synchronous 4-Bit Up/Down 
Decade and Binary Counters 

OUTPUTS 

LOAD On Qn RCO 

I i L (1 ) 
i h H (1 ) 

h X Count Up (1 ) 

h X Cou.nt Down (1 ) 

h X qn (1) 
h X qn H 

h=HIGH voltage level·one setup time prior to the LOW-to-HIGH clock transition 
L=LOW voltage level steady state 
I=LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X=Don't care 
q=Lower case letters indicate the state of the referenced output prior t'l the LOW-to-HIGH clock transition 
t=LOW-to-HIGH clock transition 
NOTE: 
1. The "ReO is LOW when ENT is LOW and the counter is at Terminal Count Terminal Count Up IS (HHHH) and Terminal 

Count Down is (LLLL) for '169. 
The RCO is LOW when ENi is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal 
Count Down is (LLLL) for '168. 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, ilK 

(VI < -0.5V or VI > Vcc +0.5V) . . . ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) . . ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5\1) ......... ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range. Tstg ... -65°C to +150·oC 
Power Dissipation Per Packsge, Pdt ....... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logiC 
voltage level (either Vcc or GND) 
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. KS54AHCT;1681169 
KS74AHCT .. II 

. Synchronous 4-Bit Up/Down 
Decade and Binary Counters 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions Ta =25°C Ta = -40°C to +85°C Ta = -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10= -4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1:0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 Supply Current 10UT=01'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Lllcc . other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=01'A 

AC ELECTRICAL CHARACTERISTICS (Input tr , tj",2 ns). AHCT168, AHCT169 

T. =25°C 
KS74AHCT 

T.= -40°C to +85°C 
Characteristic Symbol Conditions! Vcc=5.0V 

Vcc=5.0V±10% 

Typ ~in Max 

Maximum Operating Frequency fmax 50 30 

Propagation Delay, ~ 19 28 
ClK 10 RC<:i IpHL 19 ·28 

Propagation Delay, ~ 12 18 
ClK to Any Q tpHL 12 HI 

CL=50pF 
16 Propagation Delay, ~ 10 

ENT to RCO tpHL 10 16 

Propagation Delay, tpLH 14 23 
UfO to RCO -

. tPHL 14 23 

Pulse Duration, 
tw 10 16 

ClK high or low 

Setup Time, A, B, Cor 0 '" 9 15 

Before CLKt ENP or ENi 12 20 

lOAD 9 15 

UfO 9 15 

Hold Time, 
th -3 0 

Data after ClKt 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V± 10% 

Min· Max 

25 

32 

32 

22 

22 

19 

19 

25 

25 

20 

20 

25 

20 

,20 ' 

, 0 

Unit 

V 

V 

V 

V 

I'A 

,.A 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT 173 
KS74AHCT 4-Bit 0-Type Registers with 3.;state Outputs 

FEATURES 
• Gated output control lines for enabling or disabling 

the outputs 
• Fully Independent clock for operation in paralieHoad 

or hold modes 
• For application as bus buffer registers 
• Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hig~Drlve-Current outputs: 

10L =24 mA @ VOL =O.SV for direct bus interface 
• Inputs and outputs Interface directly with TIL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8So C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

M Vee 

N CLR 

1Q 10 

2Q 20 
3Q 3D 

4Q 40 

CLK G2 
GNO li1 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These 4-bit registe/S contain [Hype flip-flops with 3-state out· 
puts, capable of driving highly·capacitive or low·impedance 
loads. This provides the device with the capability of be­
ing connected directly to and driving the bus lines in a bus­
organized system without need for interface or pull-up com­
ponents. 

Gated enable inputs are provided for controlling the entry 
of data into the flip-flops. When both data·enable inputs 
are low, data at the D inputs are loaded into their respec­
tive flip-flops on the next positive transition of the buffered 
clock input. Gated output control inputs are also provid­
ed. When both are low, the normal logic states of the four 
outputs are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of the 
clock by a high logiC level at either output control input. 
The outputs then present a high impedance and neither 
load nor drive the bus line. Detailed operation is given in 
the function table. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con­
trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

These devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input" and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Input Output 

CLR CLK 
Data Enable Data Q 

G1 Q2 D 

H X X X f X L 
L L X X X 00 
L t H X X 00 
L t X H X 00 
L t L L L L 
L t L L H H 

'When either M or N (or both) is (are) high the output Is disabled 
to the .high-impedance state; however sequential operation of the 
fiiPTflops is not affected. 
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\ KS54AHCT 173 
KS74AHCT' II 4-Bit 0-Type Registers with 3-5tateOutputs 

" LOGIC DIAGRAM 

OUWUT{M::(~ll~:> ____________________________ -, 
.coNTROL N (21 

(141 
DATA 10 -..:....-~----+---;~ 

DATA {Cl (91 
ENABLE C2 - __ oJ 

. (101 

DATA 20 _(:.....13.;..1 ---/--+--r"", 

,......----10 

ClK 

CLR 

'-"I----QC> ClK 

C~~(7~1~~~ __ ~ __________ 4 ClR 

DATA 30_(:.....12.:...1 ---/--+--r"'" 

ClR 

(111 0 
DATA 40 

C~ 

CLR 

(151 
CLR 

ciS SAMSUNG SEMICONDUCTOR 

o 

QIJ---+-D4~(31:..... 10 

il J---+-Do~(4~1 20 

il~-+-Do~(5.;...1 30 

0 

Q 
(61 

4Q 
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KS54AHCT 173 
KS74AHCT 4-Bit D-Type Registers with 3-State Outputs 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. ....... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt .... 500 mW 

• Absolute' Maximum Ratings are those values .beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. t,. tf : Max 500 ns 

• Unused inputs must always be lied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Characteristic Symbol Test Conditions T.=25°C 

Typ 

Minimum High-Level 
VIH 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20,..A Vee Vee -0.1 Output Voltage 

10=-6mA 4.2 3.98 

VIN""VIH or VIL 
Maximum Low-Level 10=20,..A 0 0.1 
Output Voltage VOL 10=12mA 0.26 

10-24mA 0.39 

Maximum Input 
liN VIN=Vee or GND ±0.1 Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 Leakage Current 

VouT=Vee or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 

Supply Current IOUT-O,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Li.lcc other Inputs: 2.7 
Current at Vce or GND 

10UT-0,.A 

=8 SAMSUNG SEMICONDUCTOR 

KS74AHCT KS54AHCT 
T.= -40°C to +85°C T.= -55°C to +125°C 

Guaranteed Limits 

2.0 

0.8 

Vee -0.1 
3.84 

0.1 
0.33 
0.5 

±1.0 

±5.0 

80.0 

2.9 

. , . 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

±10.0 

160.0 

3.0 

Unit 

V 

V 

V 

V 

,..A 

,..A 

,..A 

mA 
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KS54AHCT173 
KS74AHCT, . 4·8it O-Type Registers with.3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Inpul I" 1,<;;;2 ns), AHCT173 

KS74AHCT 
T.=25°C 

T, = -40°C to +85°C 
Characteristic Symbol Condltlonst Vcc=5.0V 

Vcc=5.0V:10% 

Typ' Min Max 

Maximum Clock Frequency fmax 50 30 
, 

CL=50pF 21 
IPLH 

13 
Propagation Delay, CL=150pF 16 26 
CLK to any Q 

tPHL 
CL=50pF 13 21 
CL=150pF HI 26 

Propagation Delay, tpHL CL=50pF 15 25 
CLR to any Q CL =150pF 18 30 

tPZH 
CL=50pF 12 i 20 

Output Enable Time, CL=) 50pF 15 25 
MorNtoanyQ ~ RL=1kO 

tPZL 
CL=50pF 1,2 20 
CL=150pF 15 25 

Output Disable Time, ~ RL=1kO, CL=50pF 10 17 
MorNtoanyQ tpLZ 10 17 

ClK High I 
7 12 

Pulse Width or low Jw 
ClR High 7 12 

G1 and G2 8 15 
Setup Time, Data tsu 7 12 
before ClKt 

ClR 7 12 
Inaclive 

Hold Time G1 and G2 
th 

-3 0 
After ClKt Data, -3 0 

Input CapaCitance C'N 5 

Output Cip,acitance COUT Output Disabled 10 

Power Dissipation 
Cpo, 

Capacitance' 

• CPO determines the no·load,dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2.' ! 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V: 10% 
Unit 

Min Max 

25 MHz 

25 
31 

ns 
25 
31 

30 
36 

ns 

24 
30 

ns 
24 
30 

20 ns 
,20 

15 
ns 

15 

20 

15 ns 

15 

0 ns 
0 

pF 

pF 

pF 
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KS74AHCT '/ 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L = 8 mA @ VOL =·O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial' and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

CLR 
10 
10 

20 

20 
3D 
3Q 

GNO 

CL1t 
10 

10 
10 

20 
2Q 

20 

GNO 

'174 

'175 

Vee 
60 

60 

50 

50 

40 

40' 

CLK 

vee 
40 
4Q 

40 

3D 

30 

30 

CLK 

c8 SAMSUNG SEMICONDUCTOR 

Hex/Quad D-type Flip-Flops' 
with Clear 

DESCRIPTION 
The '174 contains six, and the '175 contains four O·type 
fllp·flops all sharing a common clock and a common clear. 
The '1 74 features single nail outputs for every flip· flops 
whereas the '175 has complementary outputs. 

Information at the 0 inputs meeting the setup time reo 
quirements is transferred to the 0 outputs on the positive­
going edge of the clock pulse. Clock triggering occurs at 
a particular voltage level and is not directly related to the 
transition time of the positive·going pulse. When the clock 
input is at either the high or low level, the 0 input signal 
has no effect at the output. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL coiJnterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Outputs 

CLR CLK D 0 ot 
L X X L H 
H 'f H H L 
H f L L H 
H L X 00 0'0 

t '175 only 
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KS54AHCT -174/175 Hex/Quad tJ-type Flip-Flops 
KS74AHCT' with Clear, 

LOGIC DIAGRAMS 

'174 '175 

(3) (2) (4) (2) 
10 0 Q lQ 10 0 Q lQ 

CLOCK CLOCK 

(f 
(3) 

lQ 
CI,EAR CLEAR 

'20 
(4\ (6) (5) 

Q 
(7) 

0 Q 2Q 20 0 2Q 

CLOCK CLOCK 

a 
(8) 

2Q 
CLEAR CLEAR 

(8) (7) (12) 
Q 

(10) 
30 0 Q 3Q 3D 0 3Q 

CLOCK CLOCK 

a- (11) 
3~ 

CLEAR CLEAR 

(11) Q (10) (13) (15) 
40 0 4Q 4D D Q 4Q 

CLOCK CLK 
(9) 

CLOCK 

0 
(14) 

40 
CLEAR CLEAR 

(1) 
CLA 

5D 
(13) 

D 
Q (12) 

5Q 

CLOCK 

CLEAR 

(14) (15) 
8D D Q 8Q 

CLK 
(s) 

CLOCK 

CLEAR 

lID! 
(1) 
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KS74AHCT '/ 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . . . . . . . -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) .. , ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . . ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V).. . . . . . ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Tempersture Range. T.lg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not Implied. Long ex· 
posure to these conditions may affect device reliability. 

Hex/Quad D-type Flip-Flops' 
with Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85·C 
CersmiC Package (J): -12mW/oC from 100·C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . .. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85·C 
KS54AHCT: -55·C to +125°C 

Input Rise & Fall Times. tr• t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ·ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T.=25°C To = -40°C to +85·C To = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0:8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-2OIlA Vee Vee -0.1 Vee -0.1 Vee -0.1 V Output Voltage 

10=-4mA 4.2 3.98 3.84 3.7 

VI~=VIH or VIL 
Maximum Low-Level 10=201lA 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 IlA Supply Current 10UT=01lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=01lA 

ciS SAMSUNG SEMICONDUCTOR 191 

• 



KS54AHCT 1;r~/1~~ 
KS74AHCT '/ 

Hex/Quad.O-type Flip-Flops 
with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr, t~2 hs), AHCT174, AHCT175 

KS74AHCT 
TA=25°C 

TA= -40°C to +85°C 
Characteristic Symbol Conditions! Vcc=5.0V Vcc = 5.0V:I: 10% 

Typ Min Max 

Maximum. Clock Frequency fmax 70 50 

Propagation Delay, ~ 11 17. 
ClK to a or Q tpHL CL=50pF 11 17 

Propagation Delay, ~ 12 21 
CLR to a or Q tpHL 12 21 

Setup t I Data 6 10 
tau 

Time before ClKt CUI Inactive 4 6 

Hold Time, 
th -3 0 

Data after ClKt 

Pulse I ClK High or low tw 
6 10 

Width CLR low 6 10 

Input Capacitace CIN 5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vce. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
TA= -55°C to +125°C 

Vcc=S.OV:I: 10% 
Unit 

Min Max 

40 MHz 

20 
ns 

20 

25 
ns 

25 

15 ns 
8 

0 ns 

15 
ns 

15 

pF 

pF 
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KS54AHCT 181 
KS74AHCT 
Preliminary Specifications 
FEATURES· 

• Arithmetic operating modes: 
Addition 
Subtraction 
Shift operand A one position 
Magnitude comparison 
Plus 12 other arithmetic operations 

• Logic function modes: 
Exclusive-OR 

Comparator 
AND,NAND,OR,NOR 
Plus 10 other logic operations 

• Full look-ahead for high-speed operations 
on long words 

• Function, pil1'Out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current Outputs: 

IOL=8mA @ VOL=O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30D-mil DIPs 

PIN CONFIGURATION 

BO Vee 
AO A1 
S3 81 

.S2 A2 
S1 112 
SO A3 
c. B~ 

M G 
FO C.+4 
F1 P 

.F2 A=B 
GND 1'"3 

Pin number 2 1 23 22 21 

Active-Low Data (Tablel) Ao Bo A1 91 A2 

Active-High Data (Table 2) Ao Bo A1 B1 A2 

c8 SAIIiISUNG SEMICONDUCTOR 
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92 

B2 

Arithmetic Logic Unitl 
Function Generator 

DESCRIPTION 

The '181 is an Arithmetic logiC Unit (ALU)/Function 
Generator that performs 16 binary arithmetic operations 
on two 4-bit words as shown in table 1 and 2. These opera­
tions are selected by the four functions select lines (SO, 
51,52,53) and include addition, subtraction, decrement 
and straight transfer. When performing arithmetic manipula­
tions, the internal carries must be enabled by applying a 
low level voltage to the mode control input(M). A full carry 
look-ahead scheme is made available in these devices for 
fast, simultanElO\JS carry generation by means of 2 cascade­
outputs (P and G) for the 4-bits in the package. When us­
ed in conjunction with AHCT182, high-speed arithmetic 
operation can be performed. The typical addition· times 
shown in table below illustrates how little is required for 
addition of longer words when full·carry look-ahead is 
emploved. 

If high speed is not important, a ripple-carry input (C.) and 
a ripple-carry output (C.+4) are available. However, the 
ripple-carry delay has also been minimized so that arithmetic 
manipulations for small lengths can be performed without 
external circuitry. 
The '181 will accommodate active-high or active-low data, 
if the pin designations are interpreted as shown below. 

Subtraction is accomplished by l's.complement addition 
where the l's complement of the subtrahend is generated 
internally. The resultant output is A-B-l , which requires and 
end-around or forced carry to provide A-B. 

The '181 can also be utilized as a comparator. The A=B 
output is internally decoded from the function outputs (FO, 
F1, F2, F3) so that when two words of the equal magnitude 
are applied at the A and B inputs, it will assume a high level 
to indicate equality (A=B). The ALU should be in the sub­
tract mode with C.=H when performing the comparison. 
The A=B outpufis open-drain so that it can be wire-AND 
connected to give a comparison for more than four bits. 
The carry output (Cn+4) can also be used to supply 
relative magnitude information. Again, the ALU should be 
placed in the subract mode by placing the function select 
input 53, 52, 51, SO at L,H,H,L respectively. 

These circuits have been designed to not only incorporate 
all of the designer's requirements for arithmetic operations, 
but also to provide 16 possible functions of two boolean 
variables without the use of external circuitry. These logical 
functions are selected by use of the four function select 
inputs (SO, 51, 52, 53) with the mode control input (M) 
at a high level to disable the internal carry. 
The 16 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND, AND, OR and NOR functions. 

19 18 9 10 11 13 7 16 15 17 

A3 93 Fa F1 F"2 F"3 Cn Cn+4 P G 
A3 B3 Fa F1 F2 F3 Cn Cn+4 X Y 
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KS54AHCT ·181· 
KS74AHCT 

ALU SIGNAL DESIGNATION 

The 'H~1 can be used with the signal designations. 
The logic functions and arithmetc operations obtained with 
signal designatiOns as in Table 1. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 

LOGIC DIAGRAM 

S3 (3) 
S2 (4 

S1----, 

SO 

S3 (18) 

il3,,-(1--,9)'---+++-++--f 

B2 (20) 

'!.2 (21) 

S1 (22) 

A1 
(23) 

BO (1) 

lio (2) 

M 
c, (7) 

c8 SAMSUNG SEMICONOUCTOR 

Arithmetic Logic Unitl 
Function Generator 

allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

(11) F2 

(10) F1 

(9) FO 
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KS74AHCT 

o Table 1 

Selection 

53 S2 81 so 

.L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

o Table 2 

Selection 

83 82 81 80 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H' H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

II.H 

logic 
Functions 

F=A 
F=~ 
F=1;+ B 
F=1 
F=ITll 
F-B 
F .. An 
F-A + B 
F=~ 
F-A E&B 
F-B 
F=A + B 
F=O 
F-AS 
F=AB 
F=A 

M=H 

Logic 
Functions 

F=A 
F=AT1r 
F=AB 
F=O 
F=AS 
F=S 
F=i\EIrB 
F=AS 
F=A + B 
F=~ 
F=B 
F=AB 
F=1 
F=A + S 
F=A + B 
F=A 

* Each bit is shifted to the next more significant' position 

c8 SAMSUNG SEMICONDUCTOR 

Arithmetic Logic Unitt 
Function Generator 

ACllwKow Dat8 

II • Li Arlthm .. lc Opeqtlons 

Cn'"'L Cn=H 
(no carry) (with carry) 

F-A Minus 1 F-A 
F-AB Minus 1 F-AB 
F-AS Minus 1 F-AS 
F-Minus 1 (2's Comp) F-Zero 
F=A Plus (A + S) F=A Plus (A + 11) Plus 1 
F=AB Plus (A + 11) F=AB Plus (A + B) Plus 1 
F=A Minus B Minus 1 F=A Minus B 
F=A +B F=(A + S) Plus 1 
F=A Plus (A + B) F=A Plus (A + B) Plus 1 
F=A Plus B F=A Plus B Plus 1 
F=AS Pius (A + B) F=A'B Pius (A + B) Pius 1 
F=(A + B) F=(A + B) Pius 1 
F=A Plus A* F=A Plus A Pius. 1 
F=AB Plus A F=AB Pius A Plus 1 
F=AB Plus A F=AB Pius A Plus 1 
F=A F=A Plus 1 

Actlva-High Data 

M = Li Arlthm"lc Operations 

C"n=L ~n=H 
(no carry) (with carry) 

F=A F=A Plus 1 
F=A + B F=(A + B) Pius 1 
F=A + B F=(A + B) Plus 1 
F=Minus 1 (2's Comp) F=Zero 
F=A Plus AS F=A Plus As Plus 1 
F=(A + B) Plus AS F=(A + B) Plus AU Plus 1 
F=A Minus B Minus 1 F=A Minus B 
F=AS Minus 1 F=AS 
F=A Plus AB F=A Plus AB Plus 1 
F=A Plus B F=A Plus B Plus 1 
F=(A + S)'Plus AB F=(A +' S) Plus AB Plus 1 
F=~B Minus 1 F=AB 
F=A Plus A* F=A Pius A Plus 1 
F=(A + B) Plus A A=(A + B) Plus A Plus 1 
F=(A + S) Plus A F=(A + S) Plus A Plus 1 
F=A Minus 1 F=A 
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KS54AHCT 181 
KS74AHCT 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vee, .. , .... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -'0.5V or VI > Vee +0.5V) ... " ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) , ... ±20 mA 
Continuous Output Current Per 'Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or-GND pins .... ' ......... ' ... ±125 mA 
Storage Temperature Range. T.tg ... -65°C to + 150 ° C 
Power DiSSipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Arithmetic Logic' Unitl 
Function Generator 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 1000 e to 125°C 

Recommended Operating. Conditiot;ls 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT ... OV to Vec 
Operating Temperature 

Range KS74AHCT: -40°C to +'85°C 
I KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t,., tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
v91tage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee-5V±10% Unless Otherwiae Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Teat Conditions T.= -40°C to +85°C Ta'" -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input .Voltage 

Minimum High-Level 
VIN=VIH or VIL 

Output Voltage VOH 10=-2Qj.iA Vcc Vcc -0.1 Vcc -0.1 Vee -0.1 
V 

, 10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
Ici=20j.iA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=-8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 j.iA 

Current 

Maximum Quiescent 
lee 

VIN",Vee or GND 8.0 80.0 160.0 ,.A 
Supply Current IOUT=Oj.iA 

per input in 
Additional Worst VI=2.4V 
Case Supply Lllee other Inputs: 2.7 2.9 3.0 mA 
Current at Vce or GND 

10UT=0j.iA 

, , 

C8 SAMSUNG SEMICONDUCTOR 

( 



KS54AHCT 181 
KS74AHCT 

Arithmetic Logic Unitl 
Function Generator 

INPUT 
PARAMETER UNDER 

TEST 

tPLH Jij 
tpHL 

tpLH 
8i 

tpHL 

tpHL 
Ai 

tpHL 

tPLH 
Bi 

tpHL 

INPUT 
PARAMETER UNDER 

TEST 

tpLH Ai 
tpHL 

tPLH 
Bi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
If! 

tPHL 

tpLH Ai 
tPHL 

tpLH 
Bi 

tPHL 

tPLH 
Cn 

tpHL 

tPLH Ai 
tPHL 

tpLH 
Bi 

tPHL 

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
FUNCTION INPUTS: S2 -M-4.5 V, SO.S1-53-0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

Iii None 
Remaining 

A. Cn 

Remaining 

S 

Ai None 
Remaining Remaining 

B. Cn A 

8i None 
Remaining Remaining 

A. Cn S 

AI None 
Remaining Remaining 

S. Cn A 

PARAMETER MEASUREMENT INFORMATION 

SUM" MODE TEST TABLE 
FUNCTION INPUTS: SO = S3 = 4.5 V, S1 = S2 = M = 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

Bi None 
Remaining 

Cn 
A and B 

Ai None 
Remaining 

Cn 
AandB 

Si None None 
Remaining 

A and B. Cn 

Ai None None 
Remaining 

A andS. Cn 

None Si 
Remaining Remaining 

B A. Cn 

None Ai 
Remaining Remaining, 

S A. Cn 

None None 
All All 

A Ii 

None Bi 
Remaining 

B 
Remaining 

A. Cn 

None Ai 
Remaining Remaining 

B A. Cn 

c8 SAMSUNG SEMICONDUCTOR 

OUTPUT OUTPUT 

UNDER WAVEFORM 
TEST 

]5 In·Phase 

p In·Phase 

Cn+4 Out·ot·Phase 

Cn+4 Out·ot·Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST 

R In·Phase 

FI In·Phase 

p In·Phase 

p In·Phase 

G In·Phone 

G In·Phase 

Any F 
In·Phase 

or Cn+4 

Cn+4 Out·ot·Phase 

Cn+4 Out·ot·Phase 

197 

• 



KS54AHCT 181 
KS74AHCT 

Arithmetic LogicUnitl 
Function Generator 

AC ELECTRICAL CHARACTERISTICS (Input tr. tt<2 ns). AHCT181 

T. =2S·C 
KS74AHCT 

T. = -40·C to +8S·C 
Characteristic Symbol Conditions! Ycc=S.OY Ycc=S.OY:l:10% 

CL=:50pF Typ Min Max 

Propagation Delay. ~ M=OV. 8 14 
Cn to Cn+4 tpHL Siiiii or Diff Mode 8 14 

Propagation Delay. ~ M=81=82=OV 16 24 

A or ato Cn+4 tPHL 80=83=4.5V 16 24 

Propagation Delay. TPLH M=80=83=OV 17 25 
r----

A or'B" to Cn+4 tPHL 81=82=4.5V 17 25 

Propagation Delay ~ M=81=82=OV 17 25 
AorBtoG" tPHL 80=83=4.5V 17 25 

Propagation Delay tPLH M=80=83=OV 17 25 
r----

~orBtoG" tPHL 81 =82=4.5V 17 25 

Propagation Delay ~ M=80=83=OV 15 23 

Aorato!5 tPHL 81 =82=4.5V 15 23 

·Propagation Delay ~ M=81=82=OV 16 24 
AorBtofS tPHL 80=83=4.5V 16 24 

Propagation Delay tPLH M=8t=82=OV 20 29 
r----

AorBtoFi tPHL 80=83=4.5V 20 29 

Propagation Delay ~ M=80=83=OV 19 27 

AorBto"Fi tpHL 81 =82=4.5V 19 27 

Propagation Delay tPLH M=4.5V 16 24 
-

A orB to Fi tPHL 16 24 

Propagation Delay tpLZ M=80=83=OV 19 27 
-

A orB to A=B tPZL 81 =82=4.5V Hi 24 

Propagation Delay ~ 15 23 
Cn to any F tPHL 15 23 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vce' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

=8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T.= -ss·c to +125"C 

Ycc=S.OY:I: 10% 
Unit 

Min Max 

17 
ns 

17 

29 ns 
29 

30 ns 
30 

30 ns 
30 

30 ns 
30 

27 ns 
27 

29 ns 
29 

35 ns 
35 
32 ns 
32 

29 ns 
29 

32 ns 
29 

24 ns 
27 

pF 

pF 
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Arithmetic Logic Unitl 
Function Generator 

INPUT 
PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tPLH 
Si 

tPHL 

INPUT 
PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tPLH 
Si 

tpHL 

tpLH Ai 
tpHL 

tpLH 
Si 

tPHL 

tpLH Ai 
tpHL 

tPLH 
BI 

tpHL 

tPLH 
AI 

tPHL 

tPLH 
13i 

tpHL 

PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: S1 =S2=M=4.5 V. SO=S3=0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

6i None None 
Remaining 

A and S, Cn 

Ai None None 
Remaining 

A and 6, Cn 

INPUT BITS EQUAUNOT EQUAL TEST TABLE 
FUNCTION INPUTS: SO = S3 = M = 4.5 V. S1 = S2 = 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

Si None 
Remaining 

None 
A and S, Cn 

Ai None 
Remaining 

None 
A and B, Cn 

None 61 
Remaining 

None 
A and 13, Cn 

None AI 
Remaining 

A and S, Cn 
None 

BI None 
Remaining 

None 
A and B, Cn 

Ai None 
Remaining 

None 
A and B, Cn 

None BI 
Remaining 

A and S, Cn 
None 

None Ai 
Remaining 

None 
A and 13, Cn 

=8 SAMSUNG SEMICONDUCTOR 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST 

Fi Out·ot·Phase 

Fi Out-ot-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST 

j5 Out-ot-Phase-

P Out-ot-Phase 

P In-Phase 

j5 In-Phase 

Cn+4 In-Phase 

Cn+4 In-Phase 

Cn+4 Out-ot-Ph~e 

Cn+4 Out-ot Phase 
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Arithmetic Logic Unitl 
Function Generator 

DIFF MODE TEST TABLE 
FUNCTION INPUTS: S1 =S2=4.5 V, SO=S3=M=O V 

INPUT OTHER INPUT OTHER DATA INPUTS 
OUTPUT OUTPUT 

PARAMETER UNDER SAME BIT UNDER WAVEFORM 

TEST APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND TEST 

tpLH 
Ai None Bi 

Remaining Remaining 
Fi . 'In-Phase 

tPHL A B, Cn . 
tpLH 

Bi Ai None 
Remaining Remaining 

Fi Out-of-Phase 
tpHL A B, Cn 

tpLH 
Ai None "Si None 

Remaining 
15 In-Phase 

tpHL A and B, Cn 

tPLH 
Bi Ai None None 

Remaining 
15 Out-of-Phase 

tpHL A and"S, Cn 

tPLH 
Ai Bi None None 

Remaining 
G In-Phase 

tpHL A and B, Cn 

tpLH ' 
Bi None Ai None 

Remaining G Out-~f-Phase 
tpHL A andB, Cn 

tpLH 
~ None Bi 

Remaining Remaining 
A=B In-Phase 

tPHL A "S, Cn 

tpLH 
Bi Ai None 

Remaining Remaining 
A=B Out-of-Phase 

tPHL A B, Cn 

tpLH All Cn+4 
Cn None None None In-Phase 

tpHL AandB or any F 

tpLH 
Ai Bi None None 

Remaining 
Cn+4 Out-of-Phase 

tpHL A, 'Ei,Cn 

tPLH 
Bi None Ai None 

Remaining 
Cn+4 In-Phase 

tPHL A, B, Cn 
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FEATURES 

• Compatible Carry Functions for direct ALU con­
nection 

• Caseadable to perform look-ahead across n-blt 
adders. 

• High output current drive: loi.=8mA @ VOL= O.SV 
• Low power consumption characteristic of CMOS 
• Direct Interface capability to TTL, NMOS and CMOS 

devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperatura ranges: 

KS74AHCT: -40°C to +85°C 
KSS4AHCT: -55°C to +12SoC 

., Plfuge options Include pllistlc "small outline" 
. packages, standard plastiC and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

PIN DESIGNATIONS 

Designation Pin No 

Vcr; 

P2 

"(;2 

Co 

Cn+x 

Cn+y 

G 

Function 

Look Ahead Carry Generator 

DESCRIPTION 

The '182 is a high·speed, look·ahead carry generator, 
capable of anticipating a carry across four binary adders 
or group of adders. These devices can be cascaded to 
perform full look·ahead across n·bit adders. Carry, 
generate-carry, and propagate-carry functions are provided 
as shown in the pin designation table. 

When used in conjuction with the AHCT181 arithmetic logic 
unit, these generators provide high·speed carry look·ahead 
capability for any word length. Each 1 82 generates the 
look·ahead (antiCipated carry) across a group of four ALUs 
and, in addition, other 'carry look·ahead Circuits may be 
employed to anticipate carry across sections of four look­
ahead packages up to n-bits. The method of cascading cir­
cuits to perform multi-level look-ahead is illustrated under 
typical application data . 

Carry input and output of the ALU's are in their true from, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, out­
puts, generate, and propagate) of the look-ahead 
generators are implemented in the' compatible forms for 
direct connection to the ALU. Reinterpretations of carry 
functions, as explained on the 181 data sheet are also ap­
plicable to and compatible with the look-ahead generator. 
Logic equations for the 182 are: 

Cn+x=GO + PO Cn 
Cn+y=G1 + P1 GO + P1 PO Cn 
Cn+z=G2 + P2 G1 + P2 P1 GO + P2 P1 PO Cn 

G-G3 + P3 G2 + P3 P2 G1 + P3 P2 P1 GO 
15 153 P2 P1 PO 

GO,G1,G2,G3 3,1,14,5 Active Low Carry Generate Inputs 

PO,P1,P2,J5"3 4,2,15,6 Active Low Carry Propagate Inputs 

Cn 13 Carry Input, Active HIGH 

Cn+x,Cn+Y,Cn+z 12,11,9 Carry Outputs 

G 10 Active Low Carry Generate Output 

P 7 Active Low Carry Propagae Output 

·Vcc 16 Supply Voltage 

GND 8 Ground 
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FUNCTION TABLES 
FOR~OUTPUT 

INPUTS 

G3 G2 G1 GO P3 i>2 

L X X X X X 
X L X X L X 
X X L X L L 
X X x' L ·L L 

All other combinations 

OUTPUT 

P1 ~ 

X L 
X L 
X L 
L L 

H 

FOR i> OUTPUT FOR Cn+ x OUTPUT 
,INPUTS OUTPUT INPUTS OUTPUT 

P3 P2 P1 PO i> GO PO Cn Cn+x 

L L L L L. L X X 'H 
All other 

H 
combinations 

X L H H 
All other 

combinations L 

Cn+y OUTPUT 

INPUTS OUTPUT 

G1 GO P,1 PO Cn Cn+y 

L X X X X H 
X L L X X H 
X X L L H H 

All other combinations L 

, Cn+z OUTPUT 

INPUTS OUTPUT 

, G2 61 GO P2 P1 PO Cn Cn+z 

L X X X X X X H 
X L X L X X X H 
X X L L L X X H 
X X X L L L H H 

All other combinations L 

H = high-level, L = low level, X = don't care 
Any inputs not shown in a given table are don't care 
with respect to that output. 

Look Ahead Carry Generator 

LOGIC DIAGRAM' 

(7) If 

'113" (6) 
G3 1;(5rr-) I-Hi+t-+t+fl 

152 (15) 

G2 !..:.4~t--Hi+t-L.J 

p1'l2) 

<31 .,"" "-t----HH-L.J 

PO (4) 
GO (3)'''--+---+-{'--' 
c,( '-'.1::!...{~_---, 

Figure; THE '182 IN A 64-111T LOOK-AHEAD CARRY CIRCUIT 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

. (Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 
. Vee or GND pins ................ ±125 mA 
Storage Temperature Range, T.tg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied.' Long ex­
posure to these conditions may affect device reliability. 

Look Ahead Carry Generator 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

. Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85~C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, Ir, tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T. =25°C T.=-40~Cto +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH lo=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 

V Output Voltage 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20",A 0 0.1 0.1 0.1 
Output Voltage VOL lo=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 ",A Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 
8.0 80.0 160.0 "A Supply Current louT=O",A 

per input pin 

Additional Worst VI=2.4V 
Case Supply .ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=O",A 

c8 SAMSUNG SEMICONDUCTOR 203 



KS54AHCT 182 
K$74AHCT ' , Look Ahead Carry Generator 

AC ELECTRICAL CHARACTERISTICS (Input t" tt<2 ns), AHCT182 

T.-2S·C 
KS74AHCT T.- -40'C to +8S'C 

Characteristic Symbol Condltlonst Ycc .. S.OY 
Vcc- 5.OV:l:10% 

Typ Min Max 
Propagation Delay, ~ CL=50pF 

12 20 

Pi or Gi to Cn+xCn+y, C~+z tPHL 12 20 

Propagation Delay, tPLH CL=50pF 
.12 20 

lSi or Gi to G 
-

tpHL 12 20 

Propagation Delay, ~ CL=50pF 
15 21 

Cn to Cn+x, Cn+y, Cn+z tPHL 15 21 

Propagation Delay ~ CL=50pF 11 18 
Pi to j5 tPHL 11 18 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC 'swltching test circuits and timing waveforms see section 2, 

c8 SAMSUNG SEMICONDUCT0R 

KSS4AHCT 
T.= -SS'C to +12S'C 

Vcc=5.0Y:I: 10% 
Unit 

Min Max 
24 

ns 
24 

24 
ns 

24 

26 
ns 

26 

21 
ns 

21 

pF 

pF 
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FEATURES 
• For use in high-speed wallace-tree summing 
• Fast addition operation 
• Low power consumption characteristic 01 CMOS 
• High output current drive: IOL:8mA @ VOL:O.5V 
• Direct interlace capability with TTL, NMOS and 

CMOS devices 
• ,Wide operating voltage range: 4.5V to 5.5V 
• Characterized lor operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to' +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A. voo 
NC At. 
e. a,. 
C. C. 
c.. C .. 

S. NC 
GND S. 

C 
(4,11) 

B 
(3,12) 

A 

Dual Carry-Save Full Adders 

DESCRIPTION 
The '1 83 is a dual full adder features an individual carry 
output from each bit for use in multiple-input, carry· save 
techniques to produce the true sum and true carry out· 
puts with no more than 2 gate delays. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from d~age due to 
static discharge by internal diode clamps to Vcc and 
ground. 

lOGIC DIAGRAM 

(1,13) I 

FUNCTION TABLE 
(Each Hall) 

Inputa Output 

A B C S' Co 

L L L L L 
H L L H L 
L H L H L 
L L H H L 
H H L L H 
H L H L H 
L H H L H 
H H H H H 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee. ....... -o.sv to + 7V 
DC Input DIode Current. IN< 

(VI < -0.5V or VI > Vee +0.5V) .. . .. ±20 mA 
DC Output Diode- Current. 10K 

(Vo < -0.5V Or Vo > Vcr;; +0.5V) . . .. ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storsge Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• AbsOlute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 

Dual Carry-Save Full Adders 

of the device at or beyond them is not Implied. Long ex· 
posure to these conditions may affect device reliability. 

t Power DissIpation temperature derating: 
PlastIc Package (N): -12mW/oC from 85°C to 85°C 
CeramIc Package (J): -12mW1°C from 100°C to 125°C 

Recommended Op .. tlng Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. Vour.. OV to Vee 
Opereting Temperature 

Range KS74AHCT: -40·C to +85°C 
KS54AHCT: -55°Cto+125°C 

Input Rise & Fall Times. tr. t, ......... Max 500 ns 

• Unused iriputs must always be tied to an appi"opriate logic 
voltage level (either Vee or GND) 

. DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Teat Conditions 

T.=25°C T.!'" -40°C to +85°CT._ -55°C to +125°C 

Typ Guaranteed Limns 

Minimum Hlgh·Level 
VIH 2.0 2.0 

Input Voltage .. 
Maximum Low· Level 

VIL 0.8 0.8 
Input Voltage 

Minimum Hlgh·Level 
VIN-VIH or VIL 

Output Voltage VOH lo"-20flA Vee Vee -0.1 Vee -0.1 
1o--4mA 4.2 3.98 3.84 

VIN"VIH or VIL 
Maximum Low·Level 

VOL 
lo-20flA 0 0.1 0.1 

Output Voltage lo=4mA 0.28 0.33 
lo"'8mA 0.39 0 .. 5 

Maximum Input 
hN VIN-VCC pr GND ±0.1 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current IOUT=O,..A 

per Input In 
Additional Worst VI-2.4V 
Case Supply .o.lee other Inputs: 2.7 2.9 
Current at Vee or GND 

IQUT=OflA 

AC ELECTRICAL CHARACTERISTICS (Input tr. t~8 ns). AHCT183 

T.-2&·C 
KS74AHCT 

T._ -4O'C to +8S'C 
Characteristic Symbol Condltlonat Vcc-S.ov 

Vcc-S.OV:s:10% 

Typ Min Max 

Propagation De!ay ~ CL=50pF 
10 15 

tPHL 13 20 

Input Capacitance CIN 5 

Power dissipation Capacitance' Cpo 

• Cpo determines the no·load dynamic power dISSIpation: Po=Cpo Vcc' f + lee Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

40.0 

3.0 

KS54AHCT 
T.- -SII'C to +121'C 

Vcc-II.0V:s: 10% 

Min Max 

18 

24 

Unn 

V 

V 

V 

V 

flA 

,..A 

mA 

Un" 

ns 

pF 

pF 

206 . 



KS54AHCT 190 
KS74AHCT 

FEATURES 
• Single down/up count control line 
• Look ... h .. d circuit enhances sp .. d of cascaded 

count.,s 
• Fully synchronous In count modes 
• Asynchronously prasattable with load control 
• Function, pllHlUt, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlva-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputslntarlace directly with nL, NMOS 
. and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military tamperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic ~Oo-mil DIPs 

PIN CONFIGURATION 

B Vee 

as A 
Q. CLK 

CTEiii ~ 
DJij MAXIMIN 

Oc ~ 

a. C 

GND D 

FUNCTION TABLE 
INPUTS OUTPUT. 

OPIRATINOMOGE 
!.lim DIU Im!R CLK Input 0" 

L X X X L L 
p ... Ile11ood 

L X X X H H 

count up H L I t X ~~ 
count_ H H I t X count_ 
hold (do noIhIngl H X H X X no ctalgo 

_ AND MA~ FUNCTION rAlLE 

.. UTI _NAL_IrATE OUTPUTI 

DIU C'IIII CLK 

H H X 
L H X 
L L V 
L H X 
H H X 
H L V 

H - HIGH voltage level 
L - LOW voltage level 

Q. Oa 
H X 
H X 
H X 
L L 
L L 
L L 

Oc Go MAXIMIN -X H L H 
'x H H H 
X H L- V 
L L L H 
L L H H 
L L ""t- V 

I - LOW voltage level one __ prior to the LCW·to-HIGH CLK tranaItIon 

X - Don't care 
I - LOW-to-HIGH CLK_ 
IT - one LOW level puIoe 
... - MAXIMIN goH LOW ON A LOW·to-HIGH CLK InnIIIIon 

=8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-81t Up/Down 
Decade Counters 

DESCRIPTION 
These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous counting operation Is provided by 
having all flip-flops clocked Simultaneously so that the out­
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out­
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to­
high-level tranSition of the clock input if the enable input 
ICTEN) is low. A high at CTEN inhibits counting. The direc­
tion of the count is determined by the level qf the down/up 
(D/U) input. When Diu is low. the counter counts up and 
when D/U is high. it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and D/iJ) that will 
modify the operating mode have no affect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated soleiy by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that ·is. the out­
puts may each be preset to either level by plaCing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in­
puts independently of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the praset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 15) counting up. The ripple clock 
output produces a low-level output pulse under those same 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking Is used. 
or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish 
look-ahead for high-speed operation. 

These devices provide speeds and drive capability 
equivalent to their AlSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 
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LOGIC DIAGRAM 

Typlca~ load. count, and Inhibit sequences 

c8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-Blt Up/Down 
Decade Counters·· 

(12) co 

(13) eo 

-'. 

Sequence; 

(1) Load (preset) to BCD seven. 

(2) Count up to eight, mine(maxlmum) 

zero, one, and two. 

(3) Inhibit 

(4) Count down to one, zero 

(minimum), nine, eglhl, 

and seven 

NOTE A: Clear overrides load data, and count Inputs. 

Note B:When count up, count-down input must be high: 

when counting down, countup intput must be high. 
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Absolute Maximum Ratings* 
Supply Voltage Range Vcc. ....... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ±35 mAo 
Continuous Current Through 

Vcc or GND pins. .. .. .. ±125 mA 
Storage Temperature Range, TSlg ... -65 DC to +150DC 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Synchronous 4-Bit Up/Down 
Decade Counters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/DC from 65DC to 85DC 
Ceramic Package (J): -12mW/DC from 100DC to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . .... 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40DC to +85°C 
KS54AHCT: -55DC to +125°C 

Input Rise & Fall Times. I.. tf ......... Max '500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =2SOC 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +8SoC T.= -S5°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vcc Vcc -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 '3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20"A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 "A Supply Current 10uT=0"A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vce or GND 

10UT=0"A 
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Synchronous 4-8;t Up/Down 
Decade Counters 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,..2 ns), AHCT190 

T. =2S·C 
KS74AHCT 

Characteristic' Symbol CondHlonst Ycc=S.OY 
T. = -40·C to +8S·C 

Ycc =S.OY:!: 10% 

Typ Min Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay, ~ 18 30 
LOAD to any Q tpHL 18 30 

Propagation Delay, ~ 13 21 
A,B,C, 0 to any a tPHL 13 21 

Propagation Delay, tpLH 12 20 
-

CLK to RCO tpHL 12 20 

Propagation Delay, ~ 11 18 
CLK to any a tPHL 

CL=50pF 
11 18 

Propagation Delay, ~ 19 31 
CLK to MAXIMIN tpHL 19 31 

Propagation Delay, ~ 19 32 
DID to RCO tpHL 19 32 

Propagation Delay, ~ 15 25 
DIU to MAXIMIN tPHL 15 25 

Propagation Delay, ~ 11 18 
CTEN to RCO tPHL 11 18 

Pulse Width CLK High or Low 
tw 

10 17 

LOAD Low 12 20 

Data before LOAot 10 17 

Setup Time 
CTEN before CLKt 

tsu 
10 17 

DIU before CLKt 10 17 

LOAD Inactive 
10 17 before CLKt 

Data after LOADt 2 4 

Hold Time CT-EN after CLKt th -3 0 

DIU after CLKt -3 0 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vce' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCT~R 

KSS4AHCT 
T. = - SS·C to + 12S·C 

UnH 
Ycc=S.OY:t 10% 

Min Max 

25 MHz' 

'36 
ns 

36 

25 ns 
25 

·24 ns 
24 

22 ns 
22 

37 
ns 

37 

38 
ns. 

38 

30 

30 

22 
ns 

22 

20 
ns 

25 

20 

20 
ns 

20 

20 

5 

0 ns 

0 

pF 

pF 
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FEATURES 
• Single down/up count control line 
• Look-ahead circuitry enhances speed of cascaded 

counters 
• Fully synchronous in count modes 
• Asynchronously presetiable with load control 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10l =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to + 125°C 

• Package, options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

B' Vec 

c. A 

C. CLK 

CTEN ReO 

oiii MAxIMIN 

Oc lOAD 

a. c 
GND D 

FUNCTION TABLE 
INPUTS OUTPUTS 

DID -CTEN elK I~put--On--
OPERATING MODE 

lOAD 

parallel load 
x 
X 

count up H 

I 
l 

count'down H H j 
hold (do nothIng) H I X i 

RCa AND MAXIMIN FUNCTION TABLE 

x X 
X X 

f-
! 

I 

H X 

l 
,H H 

f---
X count up 

X __ 1 count d~~ 

X I no change 

INPUTS TERMINAL COUNT STATE OUTPUTS 

DID CTEN ClK 

H H X 
l H X 
l l U 
l H X 
H H X 
H L U 

H. = HIGH voltage level 
L = lOW voltage level 

a. I 
H 

I 

H 
H 
l 
L 
L i 

--r-
a. ac aD MAXIMIN m:o 
X X H l H 
X X H H H 
X X H L U 
L L L 

L I H L L L H H 
L L L L U 

, = lOW.voltage level one setup time prior to the lOW-ta-HIGH elK transition 
X = Don't care 
t = LOW·ta-HIGH elK transitlof"l 

"'l.f" = one lOW level pulse 
""L= MAX/MIN goes LOW ON A LOW·lo-HIGH CLK translilon 

=8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-Bit Up/Down 
Binary Counters 

DESCRIPTION 
These are high-speed synchronous, reversible 4·bit binary 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out­
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out­
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flOps are triggered on a low·to­
high-level transition of the clock input if the enable input 
(CTEN) is low. A high at CTEN inhibits counting. The direc­
tion of the count is determined by the level of the down/up 
(D/U) input. When D/U is low, the counter counts up and 
when D/U is high, it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and D/U) that will 
modify the operating mode have no affect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated sol~ly by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that is, the out­
puts may each be preset to either level by placing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in­
puts independently of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 15) counting up. The nipple clock 
output produces a low-level output pulse under those sarne 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximum/minimum c')unt output can be used to accomplish 
lOOk-ahead for high-speed operation. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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. LOGIC DIAGRAM 

(4) 

Synchronous·4-Bit Up/Down 
Binary Counters 

(12) MAX MIN 

CTEN 

,DIU 
(5) 

CLK 

LOAD 

A 

(14) .... 

~ 

'l~ 
~~~ 

(13) 

(1) - -

~ 
f-L) -tX· 

B 

1 -

L-v 
"l D 

~. I 

C 

L-V 
o (9) 

1 U 

~ 
LV 

Typical Load, Co'unt, and Inhibit Sequence 

DATA j: 
INPUTS C 

. 0 

CLK 

ON 
Ci"EN 

RCO::' - .... 
113 1415 0 1 2 2 2 1 0 15 14 13 

Ur- COUNT UP , INHIBIT I ~COUNT DOWN-I 
LOAD 

c8 SAMSUNG SEMICONDUCTOR 

r~ 

~ ~~ 
A- ~~ 
"l" 

,.....-

u~ 
Les ~ 

tiro 
rL!!-~ . 

Q. 

,.....-

Sc 
Les ~ 

~ ~ 
r 7L~ 1 

-8c4' efl 
'----_ L..c 

r_ rL~ 
"l" 

Sequence: 
(1) Load (preset) to binary Ihltteen 
(2) Count up to fourteen, fifteen, zero, one, end two 
(3)lnhIbR 
(4) Count down to one, zero, lifteen, fOurteen, end Ihlrteen 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. 1'K 

(V, < -0.5V or V, > Vee +0.5V) . . ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or'Vo > Vec +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Va < Vce +0.5V) . . ±35 rnA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Synchronous 4-Bit Up/Down 
Binary Counters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. V,N. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +85°C T. = -55°C to + 125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage I 

Minimum High-Level V'N=V'H or V,L 

Output Voltage VOH 10=-20,..A Vee Vce -0.1 Vee -0.1 Vee -0.1 
V, 10=-4mA 4.2 3.98 3.84 3.7 

I 
-l 

V,N=V,H or V,L 
Maximum Low-Level 10=20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 Iv 

10=8mA 0.39 0.5 I I 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc V'N=Vee or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=0,..A 

per input pin 

Additional Worst V,=2.4V 
Case Supply Ll.lee other iflputs: 2.7 2.9 3.0 rnA 
Current at Vccor GND 

10uT=0,..A 
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Synchronous 4-Blt Up/Down 
Binary Counters 

AC ELECTRICAL CHARACTERISTICS (Input t" tl<2 ns), AHCT191 

T. _25°C 
KS74AHCT 

T. = -40°C to +8SoC 
Characteristic Symbol Condltlonst Vcc=S.OV Vcc=S.OV±10% 

Typ Min Max· 

Maximum Clock Frequency fmax 50 30 

Propagation Delay, tPLH 18 30 
t------'-='- . 

lOAD to any Q tPHL 18 30 

Propagation Delay, ~ 13 21 

A,B,C, D to any Q tpHL 13 21 

Propagation Delay, tPLH 12 20 r-----
ClK to RCO tpHL 12 20 

Propagation Delay, ~ 11 18 
ClK to any Q tpHL 

CL=50pF 
11 18 

Propagation Delay, ~ 19 31 
ClK to MAXIMIN tpHL 19 31 

Propagation Delay, ~ 19 32 

DIO to RCO tPHL 19 32 

Propagation Delay, ~ 15 25 
DIU to MAXIMIN tPHL 15 25 

Propagation Delay, ~ 11 18 

CTEN to Reo tpHL 11 18 

Pulse !Wldth 
ClK High or low 

tw 
10 17 

lOAD low 12 20 

Data before lOADt 10 17 

Setup Time 0'i'EN before ClKt 
tsu 

10 17 

DID before ClKt 10 17 

lOAD Inactive 
10 17 before ClKt 

Data after lOADt 2 4 

Hold Time CTEN after ClKt th -3 0 

DIU after ClKt -3 0 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamic power dissipation: PO=CPD Vcc' f + Icc V~c. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
TI = -55°C to +125°C 

Vcc .. S.OV± 10% Unit 

Min Max 

25 MHz 

36 ns 
36 

25 
ns 

25 

24 ns 
24 

22 
ns 

22 

37 
ns 

37 

38 
ns 

38 

30 

30 

22 ns 
22 

20 
ns 

25 

20 

20 
ns 

20 

20 

5 

0 ns 

0 

pF 

pF 

214 



KS54AHCT 192 
KS74AHCT 

FEATURES 
• Look-ahaad circuit enhances cascaded counters 
• Fully synchronous In count modes 
• Parallel asynchronous load for modulo-N count 

lengths 
• Asynchronous claar 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv..current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices . 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +85·C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastiC "small outline" 
packages, standard plastic and ceramic 30D-mll DIPs 

PIN CONFIGURATION 

B Vee 
o. A 
O. CLR 

DOWN iir> 
UP C<5 
Oe LOAD 
00 C 

GND D 

FUNCTION TABLE 

OPERATING MODE 
INPUTS 

Synchronous 4-81t Up/Down 
Decade Counters with Dual Clock 

DESCRIPTION 
These are high-speed synchronous reversible 4·bit decade 
counters. Synchronous operation is provided by having all 
flip-flops c/oeked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode of operation eliminates the out· 
put counting spikes normally associated with asynchronous 
(Irlpple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to· 
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input Is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out· 
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in· 
dependently of the count pulses. This feature allows the 
counters to be used as modulo·N dividers by simply modi· 
fying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func· 
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for extern81 circuitry. The borrow output (BO) 
produces a low·level pulse while the count is zero (all out· 
puts low) and the count·down input is low. Similarly, the 
carry output (CO) produces a low·level pulse while the 
count is maximum (g or 15) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count­
up inputs, respectively, of the succeeding counter. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static dischar.ge by internal diode clamps to Vcc and 
ground. 

OUTPUTS 

CLR LOA!) UP DOWN A B C D OA Os Oc OD CO BO 

H X X 
reset (clear) 

H X X 

L L X 
L L ,X 

paraiel load 
L L L 
L L H 

count up L H t 

count down L H H 

* CO=Up at terminal count up (HHHH) 
* * BO=Down at terminal count down (LLLL) 

H = HIGH voltage level' 

c8 SAMSUNG SEMICONDUCTOR 

L 
H 

L 
H 
X 
X 

H 

t 

X X X X 
X X X X 

L L L L 
L L L L 
H X X H 
H X X H 

X X X X 

X X X 

L = LOW voltage level 
X = don't care 

L L L 
L L L 

L L L 
L L L 
A B C 
A B C 

count up 

count down 

t = LOW to HIGH clock transition 

L H L 
L H H 

L H L 
L H H 
D L H 
D H H 

H* H 

H H* * 
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Synchronous 4-Bit Up/Down 
Decade Counters with Dual Clock 

LOGIC DIAGRAM 

Typical load, count, end Inhibit sequence. 

~;-~ n 
:::: ,I :: ~=== 

IICO ___ ..J~ : : U 
17" e 9 0 1 2 2,2 

V-COONTUP-+INHIBIT--I J-..--.--COliNTOOWN---I 

c8 SAMSUNG SEMICONDUCTOR 

(12) co 

(13) eo 

Sequence; 

(1) Load (preset) to BCD seven. 

(2) Count up to elght, mlne(maximum) 

zero, one, and two. 

(3) Inhibit 
(4) Count down to one, zero 

(minimun\), nine, egiht, 

and seven 

NOTE A: Clear overrides load data, snd oount Inputs. 

Note B:When count up, oount·down Input must be high; 

when counting down, countup intput must be high. 
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Synchronous 4-Bit Up/Down 
Decade Counters with Dual Clock 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5\1 to + 7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ... ' ...... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, TSIg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt. _ .... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ce!amic Package (J): -12mW1·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC. Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise' & Fall TImes. te. tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (elther Vcc or GND), 

DC ELECTRICAL CHARACTERISTICS (Vee-~V±10% Unless Otherwise Specified) 

T.=25·C KS74AHCT KS54AHCT 
Chllrecterlltlc Symbol T ... CondNlons T.= -40·C to +85·C T.= -55°C to +125°C Unit 

Typ OUllrantMCI LimNs 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level 
VIN=VIH or VIL 

VOH 10--20~ Vee Vee -0.1 Vee -0.1 Vee -0.1 
Output Voltage 

1a--4mA 4.2 3.98 3.84 3.7 
V 

VIN-VIH or V .. 
Maximum Low-Level 

VOl. 
1a-20~ 0 0.1 0.1 0.1 

Output Voltage 1a-4mA 0.28 0.33 0.4 V 
1a-8mA 0.39 0.5 

Maximum Input 
lIN VIN-Vee or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum Quiescent Icc 
VIN-Vee or GND 8.0 80.0 180.0 ~ Supply Current Iour-O~ 

per input in 
Additional Worst VI-2.4V 
Case Supply .ll.1cc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

Iour-O~ 
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Synchronous 4-81t Up/Down 
Decade Counters . with Dual Clock 

AC ELECTRICAL CHARACTERISTICS (Input tr• tt<2 ns). AHCT192 

T._2S0C 
KS74AHCT 

T.~-400Cto +8SOC 
Characterlllllc Symbol CondHlonst Vcc= s.ov 

Vcc-S.OV:l:10% 

Typ Min Max 

Maximum Clock Frequency f~ 50 30 

Propagation Delay. ~ 11 18 
UP to 00 tpHL 11 18 

, Propagation Delay. ~ 11 18 
DOWN to any Q tPItL CL=50pF 11 18 

Propagation Delay. tPLH 11 19 
-

UP or DOWN to any Q tPHL 11 19 

Propagation Delay. ~ 17 29 
LOAD to any Q tPHL 17 29 

Propagation Delay. 
tpLH 10 17 CLA to any Q 

CLR High 6 10 

WAD Lqw tw 10 17 

Pulse Width UP or DOWN High 10 17 or Low 

Data before LOADt 10 17 

CLA Inactive before 
10 17 uPt or.DOWNt 

Setup Time 
LOAD Inactive b~fore 

tau 10 17 uPt or DOWNt 

UP high before 
10 17 DOWNt 

Down high before uPt 8 15 

Data after LOADt -3 0 

Hold Time UP High after DOWNt th -3 0 

DOWN High after uPt 3 8 
Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + lee Vee. 
t For AC switching test circuits and timing waveforms see section 2, 

_. ~ 

'" SAMSUNG. SEMICONDUCTOR .-

KS64AHCT 
T.= -Ssoc to +12SOC 

Ycc=5.0Y:I: 10% 
UnH 

Min Max 

25 MHz 

22 ns 
22 

22 ns 
22 

23 ns 
23 

35 ns 
35 

20 ns 

15 

20 ns 

20 

29 

20 

20 ns 

17 

15 

0 

0 ns 

6 

pF 

pF 
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FEATURES 
• Look-ahead circuitry enhances cascaded counte~s 
• Fully synchronous In count modes 
• Parallel IIsynchronous load for modulo-N count 

lengths 
• Asynchronous clear 
• Function, pin-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic aOO-mii DIPs 

PIN CONFIGURATION 

B Vee 

a. A 

aA CLR 
DOWN B5 

UP eo 
ac LOAo 
aD c 

GND D 

FUNCTION TABLE 

OPERATING MODE 
INPUTS 

CLR LOAD UP DOWN 

H X X L 
reset (clear) 

H X X H 

L L X L 
L L X H 

parailel load 
L L L X 
L L H X 

count up L H t H 

count down L H H t 

Synchronous 4-Bit Up/Down 
Binary Counters with Dual Clock 

A 

X 
X 

L 
L 
H 
H 

X 

X 

DESCRIPTION 
These are high·speed synchronous reversible 4-bit binary 
counters. Synchronous operation is provided by having ail 
flip-flops clocked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode of operation eliminates the out· 
put counting spikes nonnaily associated with asynchronous 
(Iripple clock) counters. 

The outputs of the four flip· flops are triggered by a low·to· 
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out­
put may be preset to either level by placing a low on the 
load input and entering the deSired data at the data inputs. 
The output will change to agree with the data inputs in­
dependently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modi­
fying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func­
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (80) 
produces a low-level pulse while the count is zero (all out­
puts low) and the count-down input is low. Similarly, the 
carry output (CO) produces a low-level pulse while the 
count is maximum (9 or 15) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count­
up inputs: respectively; of the succeeding counter. 

These devices provide speeds. and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

OUTPUTS 
:c..-

B C D QA QB Qc QD CO BO 

X X X L L L L H L 
X X X L L L L H H 

L L L L L L L H L 
L L L L L L L H H 
H H H H H H H L H 
H H H H H H H H H 

X X X count up H* .H 

X X COURt down H H* * 

H= HIGH voltage level 
L= LOW voltage level 
X= don't care 

t= LOW-to-HIGH clock transition 
* CO = UP at terminal count up (HHHH) 
• * 80 = DOWN at terminal count down (LLLL) 
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, Synchronous' 4~Bit Up/Down 
Binary, Counters with Dual Clock 

LpGIC DIAGRAM 

Typical Clear, Load, and Count Saquences 

C~:44~~====================== LOAD 

{ 
.-1-1--.-;-------------------

DATA AD:--H--H-------------------
~--f-;~:::::::::::::::::: 

COUNT --Hf-++--. 
UP 

. ~~--++--~-+-----------+~ 
DO\"N 

--, [
0.-
0.: _ H--++-~ 

OUTPUTS" , a=t==~;d;±;;f=E 0.-. . , 
.. 0.:. 

a5-t+--J-t--+----, 

I 1 0 15 14 13 I r-- COUNT DOWN -----t 

ciS SAMSUNG SEMICONDUctOR 

112) co 

Sequence: 
(1) Clear outputs to zero . 
(2) Load (preset) to binary thirteen. 
(3) Count up to fourteen, fifteen, carry, zero, 

one and two. 
(4) Count down to one, tero, borrow, fifteen, 

fourteen, and thirteen . 
Note A: Clear overrides load data, and count 

inputs. 
Note B: When counting up, count·down input 

must be high; when counting down, count1 
up inpu'-must be high. 
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Synchronous 4-Bit Up/Down 
Binary Counters with Dual Clock 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, . . . . -0.5V to + 7V 
DC Input Diode Current, 11K 

!VI < -0.5V or VI > Vee +0.5V) . . ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±35 mA 
Continuous Current Through 

Vee or GND pins ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt .... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mw/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vce .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tt . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

To =2S"C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions To = -40"C to +8S"C To= -SS"C to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=2OI'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current -_._-- .-r--

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
Supply Current 10UT=0,..A 

per input pin . 
Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0",A 

-. 
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Synchron9us 4-BitUplDown 
Binary Counters with Dual Clock 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,,,2 ns). AHCT193 

T.=2S·C 
KS74AHCT 

T • ., -40·C to +8S·C 
Characteristic Symbol Conditions! Vcc=S.OV 

Vcc=5.0V:10% 

Typ Min Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay. tpLH 11 18 
r---- ' 

UP to CO tpHL 11 18 

Propagation Delay. ~ 11 18 

DOWN to any Q tpHL CL=50pF, 11 18 

Propagation Delay. ~ 11 19 

UP or DOWN to any Q tpHL 11 19 

Propagation Delay. ~ 17 29 

LOADMo any Q tPHL 17 29 

Propagation Delay. 
tpLH 10 17 

CLR to any Q 

CLR High 6 10 

LOAD Low tw 10 17 

Pulse Width UP or DOWN High 
10 17 

or Low 

Data before LOADt 10 17 

CLR Inactive before 
10 17 uPt or DOWNt 

Setup Time 
LOAD Inactive before 

tsu 10 17 uPt or DOWNt 

UP high before 
10 17 DOWNt 

Down high before uPt 8 15 

Data after LOADt -3 0 

Hold Time UP High after DOWNt th -3 0 

DOWN High after uPt 3 8 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo ' 80 

• Cpo determines the no-load dynamic power dissipation: Po=CPq Vcc' f + Icc Vcc. 
t For AC switching test. circuits and timing waveforms see section 2. 

c8SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
Ta= -ss·c to +12S·C 

Vcc=S.OV: 10% 
Unit 

Min Max 

25 MHz 

22 ns 
22 

22 
ns 

22 

23 ns 
23 

35 
ns 

35 

20 ns 

15 

20 ns 

20 

29 

20 

20 
ns 

17 

15 

0 

0 ns 

6 

pF 

pF 
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FEATURES 
• Parallel-to-Serlal, Serlal-tOoParallel Conversions 
• LeH or Right ShlHs 
• Parallel Synchronous Loading 
• Direct Overriding Clear 
• Temporary Data Latching Capability 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logiC family 
• Low power consumption characterl,tlc of CMOS 
• Hlgh-Drlv..current output,: 

IOL .. 8 mA .• VOL .. O.5V 
• Input, and output, Interface directly with TTL, NMOS 

and CMOS device, 
• Wide operating voltage range: 4.5V to 5.5V 
• Cheracterlzed for operation over Indu,trlal and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic SaO-mil DIPs 

PIN CONFIGURATION 

00l Vee 
SRSER QA 

A Q. 

S Qc 
C QD 

0 CLK 
SLSER Sl 

GNO SO 

FUNCTION TABLE. 

INPUTS 

CLA 
MODE SERIAL PARALLEL 

CLK 
S1 SO LEFT RIGHT A B C 0 

L X X X X X X X X X 
H X X L X X X X X X 
H H H t X X a b c d 
H L H t X H X X X X 
H L H t X L X X X X 
H H L t H X X X X X 
H H L t L X X X X X 
H L L X X X X X X X 

c8 SAMSUNG SEMICONDUCTOR 

4-Bit Bidirectional 
Universal Shift Registers 

DESCRIPTION 
These bidirectional shift registers feature parallel outputs, 
right-shift and left-shift serial inputs, operatlng-mode-control 
Inputs, and a direct overriding clear line. The register has 
four distinct modes of operation: 

- Inhibit clock (temporary dats latch/do nothing) 
- Shift-right (In the direction QA toward Qo) 
- ~hlft-Ieft (In the direction Qo toward QA) 
- Parallel (broadSide) load 

Synchronous parallel loading is accomplished by applying 
the four bits of dats and taking both mode control inputs, 
SO and S1, high. The data is loaded Into the associated 
flip-flops and appear at the outputs after the positive tran­
sition of the clock input. During loading, serial dats flow 
Is inhibited. 

Shift-right Is accomplished synchronously with the rising 
edge of the clock pulse when SO Is high and S1 Is low. 
Serial data for this mode is entered at the shift-right data 
input. When SO Is low and S1 is.high, dats shifts left syn­
chronously and new data Is entered at the shift-left serial 
Inputs. Clocking of the flip-flop is Inhibited when both mode 
control inputs are low. 

OUTPUTS 

QA QB Qc 

L L L 
QAO QBO Qco 

a b c 
H QAn QSn 
L QAn QBn 

QBn QCn QON 
QBn QCn QOn 
QAO QBO Qco 

QD 

L 
Qoo 

d 
QCn 
QCn 
H 
L 

Qoo 

H=high level (steady state) 
L=lovit level (steady state) 
X=irrelevant (any input, including tran­

sitions) 
t=transition from low to high level 
a,b,c,d=the level of steady-state input at 

inpu'ts A,B,C, or D, respectively. 
QAO, QBO, Qco, Qoo=the level of QA, 

QB, Qc, or Qo, respectively, before 
the indicated steady-state input condi­
tions were established. 

QAn, Qsn, QCn, Qon=the level of QA, 
Qs, Qc, respectively, before the most­
recent t tranSition of the clock. 
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4-Blt Bidirectional 
Universal Shift Registers 

LOGIC DIAGRAM 

PARALlEl INPUTS 

-. c 

SHIFT =:-=2 ___ , 
INPUT 

ClJ(l1 

~f11 

PARALLEL OUTPUTS 

typical clear, load, right-shift, inhibit, and clear sequences 

MODE {so::l : J----?=====~== CONTROL I 

INPUTS S1 :::r-:t 
&r.R-:tJr:--+-------------+-7---------~.~,-----------~, 

I I : , , 
SE={R :; 
~~~ --+'-+'--~------------~~ : ' 

A~I_7-------------+_+---------~----------~-­; : 
PM~. B __ ~:~L~;~~----------~~~--------~----------~­
~ c~~------------_+_+----------~----------7__ , ' I , 

, L, 

ciS SAMSUNG SEMICONDUCTOR 

D' 

SHIFT 
rltt---t=17I WT ....... 

INPUT 

(12) 

a. 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee. ... . . . . -0.5V to + 7V 
DC Input Diode Current. 11K , 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, T stg ••• -65·C to +150·C 
Power DissipatiOn Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond. 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

4-Bit Bidirectional 
Universal Shift Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times. It. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25·C 
KS74AHCT KS54AHCT 

. Characteristic Symbol Test Conditions Ta = -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
. VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
lIN VIN=Vee or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc VIN=Vee or GND 8.0 80.0 160.0 "A Supply Current 10uT=0"A 

per input pin 

Additional Worst VI=2.4V 
Case Supply t.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0"A 
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4-8it Bidirectional 
Universal Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr, t",,2 ns), AHCT194 

T. =25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Conditions t Vcc=5.0V 

Vcc=5.0V:t10% 

Typ Min Max 

Maximum Clock Frequency fmax 60 35 

Propagation Delay, tPLH 10 17 
r---

ClK to QH tpHL CL=50pF 10 17 

Propagation Delay, 
tPHL 11 19 ClR tei QH 

Pulse Width I CLR lOW. tw 
10 17 

I ClK High or lOW 10 17 

Setup Time, 
Is 10 17 Any Input before ClKt 

Hold Time, 
Data after ClKt ts -3 0 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc· 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5.0V:t 10% 
Unit 

Min Max 

30 MHz 

20 ns 
20 

22 ns 

20 
ns 

20 

20 ns 

0 ns 

pF 

pF 
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FEATURES 
• Parallei-ta-Serial, Serial-ta-Parallel Conversions 
• Parallel Synchronous Loading 
• J and K Inputs to First Stage 
• Rlght-shift Only with Complementary Outputs on Last 

Stage 
• Direct Overriding Clear 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family . 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outlin!!" 

packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 

Q. 

K Q. 

A Qc 

B Q D 

C QD· 
0 CLK 

GNO SH/[J) 

FUNCTION TABLE 

INPUTS 

CLR SH/LD CLK 
SERIAL PARALLEL 

J K AB C D 

L X X X X X X X X 
H L t X X abe d 
H H L X X X X X X 
H H t L H X X X X 
H H t L L X X X X 
H H t H H X X X X 
H H t H L X X X X 

ciS SAMSUNG SEMICONPUcrOR 

4-Bit Bidirectional 
Universal Shift Registers 

DESCRIPTION 
These 4-bit rigisters feature parallel inputs. parallel outputs. 
J.j( serial Inputs. shift/load control Input. and a direct over· 
riding clear. The registers have two modes of operation: 

Parallel (broadside) load 
Shift (in the direction AA toward aD) 

Parallel loading is accomplished by applying the four bits 
of data and taking the shift/load control input low. The data 
are loaded into the associated flip·flops and appear at the 
outputs after the positive transition of the clock input. During 
loading serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control input is high. Serial data for this mode is entered 
at the J.j( inputs. These inputs permit the first stage to per­
form as a J-R, D-. or T -type flip·flop as shown in the func· 
tion table. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode cia{T1PS to Vcc and 
ground. 

OUTPOUTS 

QA QB Qe QD 

L L L L 
a b c d 

aAO aBO aCO aDO 
aAO aAO aBn Ocn 

L aAn aBn Ocn 
H aAn aBn Ocn 

aAn aAn aBn Ocn 

QD 

H 
d 

000 

acn 
aCn 
acn 
CCn 

H=high level (steady state) 
L=low level (steady state) 
X=irrelevant (any input. including tran­

sitions) 
t=transiiion from low to high level 
a.b.c.d=the level of steady-state input at 

A.B.C. or D. respectively. 
aAO. aBO. aCO. aoo=the level of aA. 

aa. ae. or aD. respectively. before 
the indicated steady-state input condi· 
tions were established. 

aAn. aBn. aCn=the level of aA. aB or ac. 
respectively. before the mostreeent 
transition of the clock. 
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4~Bit Bidirectional 
Universal Shift Registers 

LOGIC DIAGRAMS 

SERIAL INPUT 

J K A 
(2) (3) (4) 

B 
(6) 

PARALLEL INPUTS 

C 
(!I) 

D 
(7) 

SHfre~(9~)~~~--~~--------~+---------~i----------t~ 
CONTROL 

CLK. (10) 

CIA (1) 

(11) 

00 

PARALLEL OUTPUTS 

CLK 

typical clear, shiH, and load sequences 

I 
I 

SERIAL { J-....:.--..Jr-:'L--:---------i---i---------

INPUTS j(:=±:==~ ....... :J'~=========::;-t__;::+========: ' SHIre U i A __ ~ ___ ~ _________ ~~L~ ________ __ 

PARALLEL B L : 
DATA C ~L.""";' ________ _ 

INPUTS I 

o L I 

, 

OUTPUTS { ::~~~:+:----;.!-.-..JL.--------~ 
~:::~~, ___ -:-' ___ ~ 
QO:::~~' ___ ~-------" ,. , 

I 1'"1 '~-----SERIAL SHIFT -----1 t------SERIAL SHIFT -
CLEAR 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee, ... . . .. -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) . . ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < lice +0.5V) . . . . . ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

4-Bit Bidirectional 
Universal Shift Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65·C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Inpu1 Rise & Fall Times, tr, I, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Olherwise Specified) 

Ta =2S0C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions Ta = -40·C to +8S·C T.= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Inpul Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 V Output Voltage 

10=-4'mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20",A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ",A Supply Current 10uT=01lA 
per input pin 

Additional Worst V,=2.4V 

Case Supply ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0",A 
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.KS54AHCT 195 
KS74AHCT 

4-Bit Bidirectional 
Universal Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input t" t,<2 ns), AHCT195 

T. =25°C 
KS74AHCT 

T ... -40°C to +85°C 
Characteristic Symbol Condltlonsl Vcc .. S.OV 

. Vcc=S.OV:t10% 

Typ Min Max 

Maximum Clock Frequency frnax 60 35 

Propagation Delay, ~ 10 17 

ClK to QH tpHL CL-50pF 10 17 

Propapatlon Delay, 
CLR to QH tPHL 11 19 

Pulse Width 
CCR low 

tw 
10 17 

ClK High or Low 10 17 

Setup Time 
SH/CD High 

tlU 
10 17 

Serial or Parallel 
before ClKt 10 17 Data . 

ClR Inactive 10 17 

Hold Time SH/lD High -3 0 
after CLKt Serial or Parailel 

Data -3 0 

Input Capacitance CrN 5 

Power Dlsslpetlon Capecltance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po "'Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. _ - 5SOC to + 12SoC 

Vcc=5.0V:t 10% 
Unit 

Min Max 

30 MHz 

20 ns 
20 

22 ns 

20 ns 
20 

20 
ns 

20 

20 

0 ns 

0 

pF 

pF 
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KS54AHCT 210 
KS74AHCT 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4/74ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv.current outputs: 

10L =24 mA @ VOL = D.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 

'KSS4AHCT: -55°C to +12SoC 
• Package options include plastic "small outline" 

packages, standard plastiC and ceramic 3DO-mil DIPs 

PIN CONFIGURATION 

1G Vee 

1A1 2G 

2V4 1V1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 

2V2 1Y3 

lA4 2A2 

1Y4 

2A1 

FUNCTION TABLE 

Input Output 

G A y 

L L H 
L H L 
H X Z 

c8 SAMSUNG SEMICONDUCTOR 

Octal Buffers and Line Drivers 
with 3-5tate Outputs 

DESCRIPTION 

These high-speed octal buffers and line drivers are design· 
ed specificaly to improve both the performance and den­
sity of 3·state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The designer has the choice of combinations of inverting 
non-inverting outputs and symmetrical complementary in· 
put control (both active-low, or one active-low, the other 
active-high). 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

118) 1V1 

116) 1'{2 

114) "V3 

112) 1V4 

19) 
2'71 

17) 
2Y2 

15) 
2V3 

13) 
2Y4 
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KS54AHCT 210 
KS74AHCT . 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... ·-0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K ' 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range, T.tg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ....... 500 mW 

.• Absolute Maximum Ratings are those values beyond 
. which permanent dBll)age to the device may oCcur. 

These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal Buffers and Line Drivers 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 1~0°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=2S 0 C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions Ta=-40 0 Cto +8SoC Ta=-SSOCto +12SoC Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level WN=VIH or VIL 

Output Voltage VOH 10=-20",A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20",A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ",A 
VOUT':"VCC or GND 

Maximum Quiescent 
lee VIN=VCC or GND 8.0 80.0 160.0 ",A Supply Current 10UT=0",A 
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KS54AHCT 210 
~S74AHCT 

Octal Buffers and Line Drivers 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t,. tt<2 ns). AHCT210 

TI _2SoC 
KS74AHCT 

Chal'llcterllltic Symbol Condltlon.t Vcc aS•OV 
TI _ -40°C to +8S"C 

Vcc- S•OV:t10% 

Typ Min Max 

tPLH 
CL=50pF 6 10 

pr~ation Delay. CL=150pF 9 15 
A to CL=50pF 7 10 

tpHL CL=150pF 11 16 

CL-50pF 12 20 
tpZH CL=150pF 15 25 Output Enable TIme, I--- RL-1kO 

Enable to V CL"50pF 12 20 
tpzL CL=150pF 15 25 

Output Disable Time. ~ RL=1kO 13 18 

Enable to V tpLZ CL-50pF 13 18 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation Cpo· Output Disabled 5 
Capacitance· Output Enabled 30 

• Cpo determines the no-load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
TI=-5SOC~ +12SOC 

Un" VccaS.OV:t 10% 

Min Max 

12 
18 ns 
12 
19 

24 
30 ns 
24 
30 

22 
ns 

22 

pF 

pF 

pF 
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. KS54AHCT 238 
KS74AHCT ' 3-Llne 8-Llne Decoders/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems. 
• Incorporates 2 enable Inputs to simplify cascading 

anellor data reception 

• Function, pilH)ut, speed and drive compatibility with 
. 54/74ALS logic family 

• Low power consumption characteristic of CMOS 
• Hlg~riv .. Current outputs: 

10L =8 mA @·VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

. and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operatiol! over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A Vee 
B yo 
C Yl 

, G2A Y2 
G2ii 6 Y3 
01 Y4 

Y5 

Y6 

c8 SAM~UNG ~EMICONDUcroR 

DESCRIPTION 
These devices are designed to be used in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high­
performance memory systems, these decoders can be 
used with high-speed memorie~ utilizing a fast enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

This conditions at the binary select inputs and the three 
enable inputs select one of eight input lines. Two active­
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. 

A 24-line decoder can be implemented without externai 

. inverters and a 31-line decoder requires only one inverter. 
An enable input can be used as a data input for 
demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by intemal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

'. Enable Select 
Outputs 

Inputs Inputs 

01 02" C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X H X X X L L L L L L L L 
L X X X X L L L L L L L L 
H L L L L H L L L L L L L 
H L L L H L H L L L L L L 
H L L H L L L H L L L L L 
H L H L L L L L H L L L L 
H L H L L L L}L L H L L L 
H L H L H L L L L L H L L 
H L H H L L L L L L L H L 
H L H H H L L L L L L L H 
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KS54AHCT 238 
KS74AHCT 3-Line 8-Line Decoders/Demultiplexers 

LOGIC DIAGRAM 

G2B 

G1A 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. .. . . . . . -0.5V to + 7V 
DC Input Diode Current. ilK 

(VI < -0.5V or VI > Vcc +0.5V) . ±20 mA 
DC Output Diode Current. 10K ' 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Rer Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage .to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

V2 

V3 

V4 

V5 

V6 

V7 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 

. DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. t,. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT 238 
KS74AHCT 3-Line 8-Line' DecoderslD~multiplexers 

DC ELECTRICAL CHARACTERISTICS (Vee==5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Tast Conditions TA=25°C TA= -40°C to +85°C TA= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-level 
VIH 2.0 2.0 

Input Voltage 

Maximum LOw-Level 
VIL 0.8 0.8 

Input Voltage 

Minimum High-Level ViN=VIH or VIL 

Output Voltage VOH 10--20,.,A Vee Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo"20/AA 0 0.1 0.1 

Output Voltage lo=,4mA 0.26 0.33 
lo=8mA 0.39 ,0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 
Supply Current IOUT=oliA , 

per Input pin 

Additional Worst VI""2.4V 
Case Supply 6 1cc other Inputs: 2.7 2.9 
Current at Vccor GND 

IOUT=O,.,A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~2 ns). AHCT238 

TA=2SoC 
KS74AHCT 

TA= -40°C to +8SoC 
Characteristic Symbol Condltlonst Vee = S_OV Vee = S.OV:!: 10% 

Typ Min Max 

Propagation Delay. tpLH 12 20 
~ 

A. B. C or Y tpHL 12 20 

Propagation Delay. ~ CL=50pF ' 10 17 
G1 to any Y tpHL 10 17 

Propagation Delay. ~ 10 17 
G2A or G2B to any Y tpHL 10 17 

Input Capacitance CIN 5, 

Power Dissipation Capacitance * Cpo 50 

* 'Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vec' f + Icc Vce. 
t For ACswitching test Circuits and timing waveforms see section 2. 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

160.0 

3.0 

KSS4AHCT 
TA= -SsoC to +12SoC 

Vee=S_IlV:!: 10% 

Min Max 

24 

24 

20 

20 

20 

20 

Unit 

V 

V 

V 

V 

/AA 

/AA 

mA 

Unit 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT 239 
KS74AHCT Dual 1-of-4 Decoder/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• Incorporates 2 enable inputs to simplify cascading 

and/or data reception 
• Function, pin-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv.current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: . 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline:' 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lG Vee 
lA 2G 
18 2A 

lYO 28 

lYl 2YO 

2Yl 

2Y2 

2Y3 

cIS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices are designed to be uselOt in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times in high­
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
cirCUit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. 

This means that the effective system delay introduced by 
the decode( is negligible. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any. external components . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

Enable Select 
YO Y1 Y2 Y3 G B A 

H X X L L L L 
L L L. H L L L 
L L H L H L L 
L H L L L H L 
L H H L L L H 
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~~,54AHCT 239 
KS74AHCT . Dual 1-of-4 Decoder/Demultiplexers 

LOGIC DIAGRAM 

ENABLE 1G 

{ 

(2) 
SELECT 1A 
INPUTS (3) 

1B 

_(15) 
ENABLE 2G 

{ 

(14) 
SELECT 2A 

INPUTS (13) 
2B 

Absolute Maximum Ratings· 
Supply Voltage Range Vee •....... -0.6V to +7V 
DC Input Diode Current. irK 

(VI < -0.6V or VI > Vee +0.6V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.6V or Vo > Vee +0.6V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.6V < Vo < Vee +0.6V) ......... ±36.mA 
ContlnuouB Current Through . 

Vee or GND pins . . . . . . . . . . . . . . .. ± 1 26 mA 
Storage Temperatura Range. T BIg ••• -66°C to +160°C 
Power i?issipetlon Per Package. Pdt . . . . . . 600 mW 

• Absolute MaKimum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them Is not implied. 'Long ex­
posure to these conditions may affect device reliability. 

c8 ~AMSl:'NG SEMICONDUcToR 

DATA 
OUTPUTS 

t Power Dlssipetlon temperatute derating: 
Plastic Package (N): -12mW/oC from 66°C to 86°C 
Ceramic Package (J): -12mW/oC from 100°C to 126°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.6V to 6.6V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +86°C 
KS64AHCT: -66°C to +126°C 

Input Rise & Fall TImes. t,. tl .'. . . . . . •. Max 600 ns 

• Unused Inputa must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHCT239 
KS74AHCT Dual 1-01-4 Decoder/Demultiplexers 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions T.=2S·C Ta= -40·C to +8S·C Ta= -SS·C to +12S·C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20,..A 0 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 

Current 

Maximum Quiescent 
Ice 

VIN=Vec or GND 8.0 80.0 
Supply Current IOUT=O,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lce other Inputs: 2.7 2.9 
Current at Vee or GND 

lOUT = o,..A 

AC ELECTRICAL CHARACTERISTICS (Input t" t,<i02 ns), AHCT239 

T ... 25·C 
KS74AHCT 

T. = - 40·C to + 85°C 
Characteristic Symbol Condltlonsl Vcc .. S.OV 

VCC = S.OV:t 10% 

Typ Min Max 

Propagation Delay, ~ 12 20 
AorBtoanyY tpHL 

CL"'50pF 
12 20 

Propagation Delay, ~ 10 17 
~ toanyY tpHL 10 17 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 50 

• Cpo determines the no-load dynamic power dissipation: ?o=Cpo Vee' f + lee Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0.1 
0.4 

±1.0 

160.0 

3.0 

KS54AHCT 
T.= -SS·C to +12S·C 

Vcc=S.OV:t 10% 

Min MIx 

24 

24 

20 

20 

Unit 

V 

V 

V 

V 

,..A 

,..A 

mA 

Unit 

ns 

ns 

pF 

pF 
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·~ KS54AHCT 240/241/2440ctal Buffers. and Line Drivers 
/ KS74AHCT. . .' with 3-State Outputs 

/FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS . 
• 3-8tate outputs with drive current 

(loL =24 mA @ VOL =0.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

'240 

lG Vee 
,. ,11 

lAl 2G/2G' '21 
2Y4 lYl 
lA2 2A4 '" , .. 
2Y3 lY2 

lA3 2A3 ,., 
1113 

2Y2 lY3 

1M 
,., 

2A2 1M 

2Yf lY4 

GND 2Al 
ai (UII 

"'1 
• 2~ for '240 and '244 

241 

2G for '241 ,., liS) 

... 111) 

'M 
(171 

FUNCTION TABLE 
'241, '244 

Input Output 

G G A Y 

H L L L 
H L H H 
L H X Z 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These high-speed octal buffers and line drivers are design­
ed specifically to improve both the performance and den­
sity of 3-state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The designer has the choice of combinations of inverting! 
non-inverting outputs and symmetrical complementary in­
put control (both active-low, or one active-low, the other 
active-high). 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected froln damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAMS 

'241 '244 
,0 (1) 10 til 

118, I'll ,., (2) (18) 1~1 121 1181 

(161 1'12 ''I 110, '" lUll lV2 , .. IV' '''' 
114, 1V3 
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KS54AHCT 240/241/2440ctal Buffers and Line Drivers 
KS74AHCT with 3-8tate Outputs 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +?V 
DC Input Diode Current, hK 

!VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'oC from 65°C to 85°C 
Ceramic Package (J): -12mW'oC from 100°C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . .. . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Vour .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & F!lII Times, tr, t, . . . . . . . . . Max 500 ns 

• Unused inputS must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta='-55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20jAA 0 0.1 0.1 0.1 
Output Voltage VOL 

10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vec or GND ±0.1 ±1.0 ±1.0 jAA Current 

Maximum 3-State 
Output Enable . 

loz =VIH ±0.5 ±5.0 ±10.0 jAA Leakage Current 
Vour=Vee or GND 

MaXimum Quiescent 
Icc 

VIN=Vce or GND 
8.0 80.0 160.0 jAA 

Supply Current 10ur=OjAA 
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KS54AHCT 240/241/244octal Buffert; and Line Drivers 
KS74AHCT - with 3-8tate Outputs -

AC ELECTRICAL CHARACTERISTICS (Input tr, t",2 ns), AHCT240, AHCT241, AHCT244 

T ... 2SOC 
KS74AHCT, 

T.= -40°C to +8SoC 
Characteristic Symbol Conditions! Vcc=S.OV Vc;c = S.OV::t 10% 

Typ Min Max 

CL=50pF 6 10 
lA.H CL=150pF 9 15 Propagation Delay, 

A to Y CL-50pF 6 10 
tPHL CL=150pF 9 15 

CL=50pF 12 20 
tPZH CL=150pF 15 25 Output Enable Time, r-- RL'"'1kO 

Enable to Y CL=50pF 12 20 
tPZL CL=150pF 15 25 

Output Disable Time, ~ RL-1kO 13 18 
Enable to Y tpLZ CL=50pF 13 18 

Input Cap&citance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Output Disabled 5 
Capacitance' Output Enabled 30 

• Cpo determines the no-load dynamic power dISsipation: Po=Cpo Vcc· f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T ... -SsoC to +12SoC 

Vcc=S.OV::t 10% 

Min Max 

12 
18 

12 
18 

24 
30 
24 
30 

22 

22 

-Unit 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54AHCT 2421243 
KS74AHCT 
Preliminary Specifications 

FEATURES 
• 2-Way Asynchronous Communication Between Data 

Buses 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characterlstit of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA (jj) VOL =O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5'.5V 
• Characterized for operation over Industrial and 

military temperatura ranges: 
KS74AtiCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

LOGIC DIAGRAMS 

'242 

Vee 

G6A 

NC 

61 

62 

63 

64 

c8 SAMSUNG SEMICONDUCTOR 

Quad Bus Transceivers 
with 3-State Outputs 

DESCRIPTION 
These four -data line transceivers are designed for 
asynchronous two-way communications between data 
buses. 

These devices provide speeds and drive capability 
equivalent 10 their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

INPUTS 
'242 '243 

GAB GBA 

L L A to B A to B 

H H B to A B to A 

H L Isolation Isolation 

L H Isolation Isolation 

'243 

GAB",(1,,-1-D~---<ill 

A1.:.(3:.,:.1 _____ -1 
L....t.>-+-+--' 

A2 (41 

A3,..;.(5-1-----tr~u.-.J 

A4 (61 

243 

• 



KS54AHC12421243 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee,\ ....... -0.5V to +7V 
DC Input Diode Current, hK • 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, r.tg ... -65'C to +150'C 
Power Dissipation Per. Package, Pdt. . . . . . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad8us transceivers 
with 3-State Outputs· 

t Power Dissipation temperature derating: 
Plastic Package'(N): -12mW"C from 65'C to 85'C 
Ceramic Package (J): -12mW"C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage, Vcc ............... 4.5V to 5.5V 

. DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40'C to +85'C 
KS5~AHCT: -55'C to +125°C 

Input Rise & Fall Times, It, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta =2S'C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions Ta = -40'C to +8SoC Ta = -SS'C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0 .. 8 V Input Voltage 

Minimum· High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.~8 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 j.IA Leakage Current 

VOUT=VCC or GNDI 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 j.IA 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 

Case Supply. ll.lcc other Inputs: 2.7 2.9. 3.0 mA 
Current at Vccor GND 

10uT=Oj.IA 
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KS54AHCT 2421243 
KS74AHCT . 1 j 

Quad Bus Transceivers 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t" t,"2 ns), AHCT242, AHCT243 

T. -2S"C 
KS74AHCT 

T._ -40"C to +8S"C 
Cllllracterlll1lc Symbol Conditional vcc· s.ov Vcc .. S.OV~10% 

T", MIn Max 

tpLH 
CL=50pF 7 11 

Propagation Delay, CL=150pF 10 16 
AtoBorBtoA " CL=50pF 7 11 

tpHL CL=150pF 10 16 

tpZH 
CL=50pF 12 20 

Output Enable TIme RL=1kO CL=150pF 15 25 -~AB to B, GBA to A CL=50pF 12 20 
tpZL CL=150pF [15 25 

Output Disable Time, ~ RL=1kO 12 20 
GAB to B, GBA to A tpLZ CL=50pF 12 20 

Input Capacitance CIN 5 

Output CapaCitance COUT Output Disabled 10 

Power Dissipation 
Cpo Output Enabled 30 

Capacitance "(per stage) Output Disabled 5 

" Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 
T.= -Ssoc to +12SOC 

Vcc-5.0V~ 10% 

MIn Max 

15 
21 

15 
21 

25 
21 

25 
21 

25 

25 

Unit 

ns 

ns 

ns 

--
pF 

pF 

pF 
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KS54AHCT 245 
KS74AHCT 

FEATURES 
• Function, pilHlut, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL =24 mA @ VOL =D.5V) for diract bus Interface 
• Inputs and outputs intarface directly with TTL, NMOS. 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -4DoC to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options .Include plastic "small outline" 
packages; standard plastic and ceramic 3DO-mil DIPs 

PIN CONFIGURATION 

DlA Vee 

A1 Ii 
A2 81 

A3 82 

A4 B3 

AS 84 

A8 85 

A7 86 

AS 87 

GND B8 

FUNCTION TABLE 

Inputs 
Operation 

G DIR 

L L Bus B Data to Bus.A 

L H Bus A Data to Bus B 

H X Isolation 

c8 SAMSUNG SEMICONDUCTOR 

Octal Bus Transceivers with 
3-5tate Outputs 

DESCRIPTION 
These' high·speed octal bus transceivers are designed 
for synchronous two-way communication between data 
buses. The control function implementation minimizes 
external timing requirements. 

The devices allow data transmission from the A bus to 
the. B bus or from the B bus to the A bus depending 
upon the logic level at the directiOn control (OIR) input. 
The enable input (<3) can be used to disable the device 
so that the buses are' effectively isolated. 

These devices provide speeds and drive capability 
equivalent to iIleir ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(19) 
lJ 

A1 
(18) 

81 

A2 
(17) 

82 

A3 
(16) 

83 

A4 
(15) 

84 

AS 
(14) 

85 

AS 
(13) 

B8 

A7 
(12) 

B7 

A8 
(11) 

88 
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KS54AHCT 245 
K$74AHCT 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dlssipstlon Per Package. Pdt .. ' .... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device al or beyond them Is not Implied. Long ex­
posure to these conditions may affect device reliability. 

Octal Bus Transceivers with 
3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/o C from 65°C to 85°C 
Ceramic Package (J): -12mW/o C from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. t,. tt . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =2SO C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions T •• -40~C to +8SoC T. = -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 

10=12mA e.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 ,..A Leakage Current 

VouT=Vee or GND 
--t--

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 ,..A 
Supply Current 10uT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0,..A 
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KS54AHCT 245 
KS74AHCT 

Octal Bus Transceivers with 
3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t,., tt<2 ns), AHCT245 

T.-2S"C 
KS74AHCT 

T.= -40"C to +8S"C 
Characteristic Symbol CondHlon.t Vcc= S.ov Vcc .. 5.0V~10% 

Typ Min MIX 

1p(H 
CL=50pF 6 10 

Propagation Delay, CL-150pF 9 15 
AtoBorBtoA CL=50pF 6 10 

tPHL CL=150pF 9 15 

tpZH 
CL=50pF 12 20 
CL=150pF 15 25 Output Enable Time - RL=1kO 

~toAorB CL=50pF 12 20 
IpZl CL=150pF 17 25 

Output Disable Time, ~ RL=1kO ' 13 18 
• GtoAorB IpLZ' CL=50pF 13 18 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo ~=Vcc (per stage) 5 

Capacitance· G=GND 30 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test Circuits and timing waveforms see section 2. 
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KS54AHCT 
T._ -SS"C to +12S"C 

Vcc=5.0V~ 10% 
UnH 

Min Max 

14 
20 ns 
14 
20 

25 
31 ns 
25 
31 

22 ns 
22 

pF 

pF 

pF 
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KS54AHCT 251 
KS74AHCT 

1-01-8 Data Selectors/Multiplexers 
with 3-State Outputs 

FEATURES 
• Thrae-State Version 01"151 
• Thrae-State Outputs Interface Directly with System 

Bus 
• Performs Parallel-to-Serial Conversion 
• Complementary Outputs Provide True and Inverted 

Data 
• Function, pllH)ut, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
. KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 

DESCRIPTION 
These data selectors/multiplexers contain full binlll'Y 
decoding to select one·of-eight data sources and feature 
strobe-controlled complementary three-state outputs. 

The three·state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com­
mon outputs disabled (at a high-impedance state), the low-

. impedance of the single enabled output will drive the bus 
line to a high or low logic level. Both outputs are controll­
ed by the strobe (6). The outputs are disabled when G is 
high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components . 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

PIN CONFIGURATION 

03 Vee 

02 04 

01 05 

00 D6 
'Y 07 

W A 

G B 
GNO C 

FUNCTION TABLE 

INPUTS OUTPUTS 

SELECT STROBE Y W 
C B A G 

X X X H Z Z 
L L L L DO DO 
L L H L 01 51 
L H L L 02 02 
L H H L 03 03 
H L L L 04 04 
H L H L 05 05 
H H L L 06 56 
H H H L 07 07 

LOGIC DIAGRAM 

(7) -" .... 
DO 

(4) 

01 

02 

03 

OATA 
INPUTS 04 

05 

06 

07 

OATA! SELECT 
(BINARY) 

(3) 

(2) 

(1) 

(15) . 
(14) 

(13) 

(12) 

A (11) .. 
'~ 

B (10) ;)t 
.... 

c.l!!!......t>r 
~ 
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KS54AHCT 251 
KS74AHCT 

1-01-8' Data Selectors/Multiplexers 
. with 3-State Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vee •...... , -0.5V to + 7V 

. DC Input Diode Current. hK 
(VI < -0.5V or VI > Vee +0.5V) ..... ±20 rnA 

DC Output Diode Current. 10K 
(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 rnA 

Continuous Output Current Per Pin. 10 
(-0.5V < Vo < Vee +0.5V) ......... ±70 rnA 

Continuous Current Through 
Vee or GND pins . . . . . . . . . . . . . . .. ±250 rnA 

Storage Temperature Range. Tstg ... -65'C to +150'C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from'100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage. Vec ........... ' ... 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40'C to +85'C 
KS54AHCT: -55'C to +125'C 

Input Rise & Fall Times. fr. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25'C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta =-;40"Cto +85"C Ta =-55"Cto +125"C Unit 

Typ , Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20jAA 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 jAA Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 jAA Leakage Current 

VouT=Vee or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 jAA Supply Current 10uT=OjAA 

, 
per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lee other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10uT=OjAA 
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KS54AHCT 251 
KS74AHCT 

1-01-8 Data Selectors/Multiplexers 
with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, l!<2 ns), AHCT251 

T. -25"C 
KS74AHCT 

T.= -40·C to +85"C 
ClMlractwl .. lc Symbol CondHlonst Vcc-5.0V Vcc-5.0V:t10% 

Typ Min Max 

tPLH 
CL=50pF 13 21 
CL=150pF 16 26 Propagation Delay, 

A, B or C to Y CL=50pF 13 21 
tAiL CL=150pF 16 26 

tpLH 
CL=50pF 15 24 

Propagation Delay, CL-150pF 18 29 
A, B or C to W CL=50pF 15 24 

tPHL Ci.=150pF 18 29 

tPLH 
CL=50pF' 9 15 
CL=150pF 12 20 Propagation Delay, 

AnyDtoY 
IPHL 

CL""50pF 9 15 
CL=150pF 12 20 

tpLH 
CL=50pF ·8 15 

Propagation Delay, CL=150pF 11 20 
AnyDtoW 

tPHL 
CL=50pF 8 15 
CL=150pF 11 20 

tPZH 
CL=50pF 11 18 

Qutput Enable Time, r---- RL=1kO CL=150pF 14 23 
GtoYorW CL=50pF 11 18 

tPZL CL=150pF 14 23 
Output Disable Time, ~ RL=1kO 13 18 
GtoYorW 

. 
tpLZ CL=50pF 13 18 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo Capacitance· 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee· f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -55"C to +125·C 

Vcc=5.0V:t 10% 
Unit 

Min Max 

25 
.31 ns 
25 
31 

27 
33 ns 
27 
33 

18 
24 ns 
18 
24 

18 
24 

ns 
18 
24 

22 
28 ns 
22 
28 
22 ns 
22 

pF 

pF 

pF 
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KS54AHCT 253 
KS74AHCT 

Dual 1-0'-4 Da.ta . Selectors/Multiplexers ' 
with 3-5tate Outputs . '. 

FEATURES 
• Thr_State Version of '153 
• Permits Multiplexing from N Lines to 1 Line 
• Performs Parallel-to-Serlal Conversion 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 

20 

A 
2C3 

1C1 2C2 

2C1 

1Y 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection to 
the AND-OR gates. Separate output control inputs are pro- " 
vided for each of the two four-line sections. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of'the com­
mon outputs disabled (at a high-impedance state) the low­
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (6). The output is disabled when its strobe is high. 

These devices provide speeds . and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

SELECT DATA INPUTS 
OUTPUT 

OUTPUT 
CONTROL 

B A CO C1 C2 C3 G Y 

X X X X X X H Z 
L L L X X X L L 
L L H X X X L H 
L H X L X X L L 
L H X H X X L H 
H L X X L X L L 
H L X X H X L H 
H H X X X L L L 
H H X X X H L H 

Address inputs A and B are common to both sections. 

': " 252 



KS54AHCT 253 
KS74AHCT 

Dual 1-of-4 Data Selectors/Multiplexers 
with 3-5tate Outputs 

LOGIC DIAGRAM 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, .. . . . . . -o.sv to + 7V 
DC Input Diode Current, ilK 

(VI < -o.sv or VI > Vee +O.SV) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vee +O.SV) .... ±20 mA 
Continuous Output Current.Per Pin, 10 

(-O.SV < Vo < Vee +O.SV) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±2S0 mA 
Storage Temperature Range, Tstg ... -6SoC to +lS0°C 
Power Dissipation Per Package, Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these condi~ions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

OUTPUT 
1Y 

OUTPUT 
2Y 

t Power DiSSipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -12mW/oC from 100°C to 125,oC 

Recommended Operating Conditions 
Supply Voltage, Vee ' , 4.SV to S.SV 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -SsoC to +125°C 

Input Rise & Fall Times, tr, tf . . . . . .. . Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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\ KSS4AHCT 253 
' KS74AHCT 

Dual 1-01-4 Data Selectors/Multiplexers 
with 3-5tate Outputs ~ 

, 

DC ELECTRICAL CHARACTERISTICS (Vcc"5V±10% Unless Oth~rwise Specified) 

KS74AHCT KS54AHCT 
Characterlltlc Symbol Te,t Conditions T.-25°C T.=-400Cto +85°C T ... -55°C to +125°C 

Typ , Guaranteed Limit' 

Minimum High-level 
VIH 2.0 2.0 Input Voltsge 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltsge 

Minimum High-Level VIN-VIH or VIL 

Output Voltsge VOH 10--20,.A Vcc Vcc -0.1 Vcc -0.1 
10--8mA 4.2 3.98 ' 3.84 

VIN-VIH or VIL 
Maximum Low-Level 

VOL 
lo-20,.A 0 0.1 0.1 

Output Voltaga lo-12mA 0.26 0.33 
lo-24mA 0.39 0.5 

Maximum Input 
hN ' VIN-VCC or OND ±0.1 ±1.0 Current 

Maximum 3-State Output Enable 
loz -VIH ±0.5 ±5.0 Leakage Current 

VOUT"VCC or OND 
Maximum Quiescent 

Icc 
VIN-VCC or OND ' 8.0 80.0 Supply Current 10UT-0,.A 
per Input pin 

Additional Worst VI-2.4V 
Case Supply .o.lcc other Inputs: 2.7 2.9 
Current at Vccor OND 

10UT-0,.A 

AC ELECTRICAL CHARACTERISTICS (Input t,. tt<2 ns). AHCT253 

T. _25°C 
KS74AHCT 

T. = -40°C to +85°C 
Charactarlstlc Symbol Conditions! Vcc- 5.OV Vee = 5.0V:t 10% 

Typ Min Max 

tpLH 
CL=50pF 13 2,1 
CL=150pF 16 26 Pro~gation Pelay. 

AorBtoanyY CL=50pF 13 21 
tPHL CL=150pF 1'6 26 

tPLH 
CL=50pF 9 15 

Propagation Delay. CL=150pF 12 20 
Data (any C) to any Y 

tPHL 
CL=50pF 9 15 
CL=150pF 12 20 

tPZH 
CL=50pF 10 16 
CL=150pF 13 21 Qutput Enable Time ' I---- RL=1kO o to Y CL=50pF 10 16 

tpZL CL=150pF 13 21 

Output Disable Time. ~ RL=1kO 13 18 
G to Y tpLZ C.L=50pF 13 18 --
Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation Cpo 
Capacitance' 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vcc ":'0.1 
3.7 

0.1 
0.4 

±1.0 

±10.0 

160.0 

3.0 

KS54AHCT 
T •• -55°C to +125°C 

Vee=5_0V:t 10% 

Min Max 

25 
31 --
25 
31 

18 
34 

18 
34 

19 
35 

19 
35 

22 

22 

Unit 

V 

V 

V 

V 

,.A 

,.A 

,.A 

mA 

Unit 

ns 

ns 

ns 

ns 

pF 

pF 

pF' 
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KS54AHCT 2571258 Quad 2-Llne to 1-Llne Data Selectorl 
KS74AHCT Multipl,xers with 3-State Outputs 

FEATURES 
• Function, pln-oui, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current , 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface directly wHh TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +85·C 
KS54AHCT: - 55·C to + 125·C 

• Package options InClude plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

AlB Vee 
lA G 
lB 4A 

IV 4B 

2A 4V 

2B 3A 

2V 3B 

GND 3V 

LOGIC DIAGRAMS 

'257 
_ (15) 
G 

lA 
(2) 

(3) 
lB 

(5) 
2A 

(81 
2B 

(111 
3A 

3V 
(10) 

3B 

4A 
(14) 

48 
(13) 

AlB 
(1) 

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '257 and '258 multiplex signals from for-bit data 
sources to four-output data lines in bus organized systems. 
The data presented at the outputs is non-inverted for the 
'25"7, and Invertej:l for the '258. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. . 

, All Inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

Inputs Output Y 

Output Select Data 
Control '257 '258 

G Ala A a 
H x X. x z Z 
L L L X L H 
L L H X H L 
L H X L L H 
L H X H H L 

'258 

lA 
lY 

lB 

2A 
2Y 

3V 

4V 

255 
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KS54AHCT 25'7zr~58 Quad 2-Line to1-L,neData' SelectoN 
KS74AHCT .1 J~ '. Multiplexers with 3-State Outputs 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. "', .. , -0.5V to +7V 
DC Input Oiode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ... ' .. '±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ... , ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) , , , . , , ... ±70 mA 
Continuous Current Through 

Vcc or GND pins , .. , , . , .. , .. , , .. ,±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt, , ... , 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Aecom"mended Operating Conditions 
Supply VOltage. Vee .... : . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT ' , OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to .+125°C 

Input Rise & Fall Times. fr. t, ..... , .. , Max 500 ns 
• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =2SOC 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +8S"C T.= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V Output Voltage 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Inpu't 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 
±10.0 loz =VIH ±0.5 ±5,0 ,..A Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current ' 10UT-0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply .ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=O,..A 
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KS54AHCT 2571258 Quad 2-Lineto 1-Line Data Se/ector/ 
KS74AHCT Multiplexers with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input !r. t~2 ns). AHCT257 

T. =2SOC 
KS74AHCT 

Characterlallc SymbOl Condltlonst vcc-s.ov 
T.= -40°C to +8SoC 

Vcc=S.OV~10% 

Typ Min Max 

tpL.H 
CL=50pF 7 12 

Propagation Delay. CL=150pF 10 17· 
AorBtoanyY 

tpHL 
CL=50pF 7 12 
CL=150pF 10 17 

tPLH 
CL=50pF 12 20 

Propagation Delay. CL=150pF 15 25 
AlB to any Y 

tPHL 
CL=50pF 12 20 
CL=150pF 15 25 

tPZH 
CL=50pF 13 18 
CL=150pF 16 23 Output Enable Time. r--- RL=1kO 

GtoanyY 
tPZL 

CL=50pF 13 18 
CL=150pF 16 • 23 

Output Disable Time. ~ RL=1kO 13 18 
GtoanyY tpLZ CL=50pF 13 18 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Capacitance· 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vce. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr • tl<2 ns). AHCT258 

KS74AHCT 
T. =2SOC 

T.= -40°C to +8SOC 
Characterlallc Symbol Condltlonat Vcc=S.OV 

Vcc=S.OV~10% 

Typ Min . Max 

CL=50pF 7 12 
tpL.H CL=150pF 10 17 Propagation Delay. 

A or B to any Y CL=50pF 9 14 
tpHL CL=150pF 12 19 

CL=50pF 14 23 
tpL.H 

CL=150pF 17 28 eropagation Delay. 
AlB to any Y CL=50pF 14 23 

tpHL CL=150pF 17 28 

CL=50pF 11 18 
IpZH CL=150pF 14 23 Output Enable Time. r--- RL=1kO 

GtoanyY 
tPZL 

CL=50pF 11 18 
CL=150pF 14 23 

Output Disable Time. ~ RL=1kO 13 18 
GtoanyY tpLZ CL=50pF 13 18 

Input CapaCitance CIN 5 

Output CapaCitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Capacitance· 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + lec Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KSS4AHCT 
T ... -5SoC to +12SoC 

Unit 
Vcc=S.oV~ 10% 

Min Max 

14 
20 ns 
14 
20 

24 

30 ns 
24 
30 

22 
28 

ns 
22 
28 

22 ns 
22 

pF 

pF 

pF 

KSS4AHCT 
T. = -Ssoc to +12SOC 

Vcc=S.OV~ 10% 
Unit 

Min Max 

14 
20 ns 
16 
22 

28 
34 

ns 
28 
34 

22 
28 ns 
22 

·28 

22 ns 
22 

pF 

pF 

pF 
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KS54AHCT 259 
KS74AHCT 

FEATURES 
• Nit parallel-out atorege register performs serlal-to-

parallel conversion with storage 
• Asynchronous parellel clear 
• Active high decoder 
• Enable/Disable Input simplifies expansion 
• Expandable for N-bit applications 
• Four dlstlnc~ functional modes 
• Function, pln-out, speed and drive compatibility with 

54n4ALS logic family 
,. Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =8 mA @ VOL =0.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 3OG-mil DIPs 

PIN CONFIGURATION 

So Vet; 

Sl CLR 

S2 G 
ao 0 

01 07 

612 08 
Q3 05 

GND 04 

FUNCTION TABL,E 

Inputs Output of Each 
Addressed Other Function 

CLR G Latch Output 

H L 0 010 Addressable Latch 
H H Qo 010 Memory 
L L 0 L 8-Une Demultiplexer 
L H L L Clear 

D = the level at the data input. 
Clio - the level of a,o (i - a. 1, ... 7, as appropriate) before the 
Indicated steedy'state Input conditions were established. 

c8 SAMSUNG SEMICONDUCTOR 
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8-8;t Addressable "L~tches 

DESCRIPTION 
The '259 is a high-speed addressable latch designed for 
general purpose storage applications in digital systems. It 
can be used for implementing working registers, serial­
holding registers and active-high decoders or 
demultiplexers. 

The '·259 has four distinct modes of operation that are 
selected via the clear (CLR) and enable (G) inputs: 1) ad­
dressable latch; 2) memory; 3) active-high eight-channel 
demultiplexer; and 4) clear. 

In the addressable latch mode, data on the data input (D) 
is written into the addressed latch. In this mode, data will 
be written into the addressed latch with all non-addressed 
.latches remaining in their previous states. 

In the memory mode, all latches remain in their previous 
state and are unaffected by the data of address inputs. 

In the demultiplexing mode, addressed outputs will follow 
the state of the 0 input and all other outputs will remain low. 

In the clear mode, all outputs are low and unaffected by 
the add~ess and data inputs. 

These devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage 'due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LATCH SELECTION TABLE 

. Select Inputs Latch 

S2 S1 SO Addressed 

L L L 0 
L L H 1 
L H L 2 
L H H 3 
H L L 4 
H L H 5 
H H L 6 
H H H 7 



KS54AHCT 259 
KS74AHCT 

LOGIC DIAGRAM 
CLR G 

(15) (14) 

so 
(1) 

00 

51 
(2) 

01 

Absolute Maximum Ratings* 

S2 

(3) 

02 03 

Supply Voltage Range Vcc. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg' ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

8-Bit Addressable Latches 

o 

(13) 

04 05 06 07 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. 1,. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KSS4AHCT 259 
KS74AHCT 8-Bit Addressable Latches 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

Ta=2SoC KS74AHCt KS54AHCT 
Characteristic Symbol Test Conditions T. = -400C to +8SoC T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltag", 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20"A Vee Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Leliel 

VOL lo=20"A 0 0.1 0.1 0.1 
Output Voltage lo=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current IOUT=O"A 
per input pin 

Additional Worst VI=2.4V 
Case Supply -O.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

IOUT=O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,,,,2 ns). AHCT259 

T. =25°C 
KS74AHCT KS54AHCT 

T. = -40·C to +85·C· T. = -55·C to +125·C 
Characteristic Symbol CondHlonst Vcc= 5.0V Vcc= 5.0V:I: 10% Vcc=5.0V:!: 10% Unit 

Typ Min Max Min Max 

Propagation Delay 
tPHL 9 15 18 ns 

CLR to any Q 

Propagation Delay. .~ ·12 19 23 
ns 

Data to any Q tPHL 12 19 23 

Propagation Delay. ~ CL=50pF 13 22 27 
ns 

Address to any Q tPHL 13 22 27 

Propagation Delay. ~. 12 20 24 
ns 

GtoanyQ tpHL 12 20 24 

Pulse Width I CLR Low 
tw 

6 10 10 
ns I GLow 9 15 20 

Setup Time . 
Data or Address before at Isu 10 15 20 ns 

Hold Time. 
th -3 0 0 ns Data or Address before at 

Input Capacitance CIN 5 pF 

Power Dissipation Capacitance· Cpo ,80 pF 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see' section 2. . 

c8 SA~SUNG SEMICONDUCTOR 260 



KS54AHCT 266 
KS74AHCT 

FEATURES 
• Function, pilM)ut, speed and drive compatibility with 

S4,74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv~urrent outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +8S·C 
KSS4AHCT: - SS·C to + 12S·C 

• Package options include plastic "small outline'" 
packages, standard pla'stic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 
lB 4B 

1Y 4A 

2Y 4Y 

2" 3Y 

2B 3B 

GND 3A 

FUNCTION TABLE 

Inputs Output 

A B Y 

L L H 
L H L 
H L L 
H H H 

c8 SAMSUNG SEMICONDUCTOR 

Quad Exclusive-NOR Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain four independent exclusive· NOR 
gates with open-drain outputs. Using a suitable pull· up 
resistor, these outputs may be connected to other open· 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(3,4,10,11) 

A (1,5,8,12) ~Y 
B )~ 

(2,6,9,13) . 
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KS54AHCT 266 
KS74AHCT 

, 
Absolute .Maxlmum Ratings* 
Supply Voltage Range Vcc. ..:.... -0.5V to + 7V . 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 101< 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ................. ± 125 mA 
r Storage 'Temperature Range, Tstg ... -65°C to +150°C 

Power Dissipation Per Package. Pdt . . . . . . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanltnt damage to the device may occur. 
Theae are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

. Quad Exclusive-NOR Gates 
with Open-Drain Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

. Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• Ii . . . . . . . . . Max 500 ns 

• Unused Inputs must always be tied to an approprlata logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL. CHARACTERISTICS (Vcc-5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Taat Conditions T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL ' 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20",A 0 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Output 
loz 

VIN=VIH or VIL ±0.5 ±5.0 Leakage Current VOUT=VCC 

Maximum Quiescenl 
Icc 

VIN=VCC or GND 2.0 20.0 
Supply Current 10UT=0",A ----- - - - - -

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 
Current at Vcc or GND 

10UT=0",A 

AC ELECTRICAL CHARACTERISTICS (Input Ir• t",,2 ns). AHCT266 

KS74AHCT 
T. =25°C 

Characteristic SymbOl Conditionst Vcc=5.0V 
T.= -40°C to +85°C 

Vcc=5_0V:!:10% 

Typ Min Max 
, . 

~ CL=50pF 19 29 Propagation Delay 
RL=1k(} IpHL 11 18 

Inpul Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gale) 15 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching lest circuits and timing waveforms see.seclion 2. 

.. 

2.0 

0.8 

0.1 
0.4 

±1.0 

±10.0 

40.0 

3.0 

KS54AHCT 
T. = -55°C to +125°C 

Vcc=5.0V:!: 10% 

Min Max 

35 

22 

Unit 

V 

V 

V 

",A 

,.A 

,.A 

mA 

Unit 

ns 

pF 

pF 
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KS54AHCT 273 
KS74AHCT Octal 0-Type Flip-Flops with Clear . , 

FEATURES 
• Eight posltive-edge-trlggered Ootype flip-flops with 

single-rail outputs 
• Buffered common clock and asynchronous clear 
• Function, pin-out, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• High-Orive-Current outputs: 

10l = 24mA @ VOL = O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
. KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C • 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic aOO-mii DIPs 

PIN CONFIGURATION 

1m! 
lQ 
lD 
2D 
~Q 

3Q 
3D 
4D 
4Q 

OND 

LOGIC DIAGRAM 

(11) 

eLK 

lD 

(3) 

2D 

(2) 

lQ 

Vee 

8Q 
8D 
7D 
7Q 
SQ 
8D 
6D 
6Q 

elK 

(4) 

3D 

(7) 

(5) 

2Q 

c8 SAMSUNG SEMICONDUCTOR 

4D 

(8) 

(e) 

3Q 

DESCRIPTION 
These devices are high·speed octal registers. They con· 
sist of eight positive·edge·triggered D-type flip-flops with 
individual D inputs and a outputs. All flip flops are loaded 
and cleared simultaneous)y by the common buffered clock 
(ClK) and clear (ClR) inputs. 

Information at the D inputs meeting the setup time re­
quirements is transferred to the a outputs on the positive­
going edge of the clock pulse. When the clock input is at 
either the high or low level. the D input signal has no ef­
fect at .the output. 

These devices provide speeds and drive capability 
equivalent to their AlSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vec and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

6D 

(1~) 

(9) 

4Q 

ClR 

L 
H 
H 
H 

eD 

(14) 

(12) 

50 

Inputa 

ClK 

X 
t 
t 
L 

7D 

(17) 

(15) 

eQ 

0 

X 
H 
L 
X 

Output 

Q 

L 
H 
L 

00 

8D 

(18) 

(16) (19) 

7Q SQ. 
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KS54AHCT 273 
KS74AHCT' '. . Octal 0-Type Flip-Flops with Clear 

Absolute Maximum Ratings* 
Supply Voltage .Range Vee. . . . . . . . -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins .......... : ..... ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oCfrom 100°C to 125°C 

Recommended Operating 'Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature . 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°9 to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an BPi>fOpriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +'85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-2OIlA Vee Vce -0.1 Vee -0.1 Vee -0.1 
V 

lo=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level lo=20/lA 0 0.1 0.1 0.1 
O~tPut Voltage 

VOL 
lo=12mA 0.26 0.33 .. 0.4 .V 
lo=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vec or GND ±0.1 ·±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 IlA Supply Current IOUT=O/lA 
'1--' per input pin 

Additional Worst VI=2.4V 

Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = OIlA 
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KS54AHCT 273 
KS74AHCT Octal 0-Type Flip-Flops with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr • t,,,,2 ns). AHCT273 

T ... 2S·C 
KS74AHCT 

T. = -40·C to +8S·C 
Char.cterlatlc Symbol Conditional Vcc=S.OV Vcc .. S.OV:!:10% 

Typ Min Max 

Maximum Clock Frequency lmax CL=50pF 50 35 

CL=50pF 12 16 
tpLH CL=150pF 13 20. Propagation Delay. 

CLK to any Q CL=50pF 12 16 
tpHL CL=150pF 13 20 

Propagation Delay. 
tPHL 

CL=50pF 11 18 
CLR to any Q CL=150pF 14 23 

Pulse Width CLR Low 
tw 

8 14 

CLK High or Low 8 14 

Setup Time Data 
!au 

6 10 
belore CLKt Clear inactive 

State 9 15 

Hold time. Data after CLKt th -3 0 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per package) 150 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vce' I + Icc Vee· 
t For AC switching test circuits and timing wavelorms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T ... -ss·c to +12S·C 

Vcc=S.OV:!: 10% 
Unit 

Min Max 

30 MHz 
-

19 
34 

ns 
19 
34 

22 
28 

ns 

17 
ns 

17 

10 
ns 

15 

0 ns 

pF 

pF 
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KS54AHCT 280 
KS74AHCT 

FEATURES 
• Generates Odd or Even Parity for Nine Data Lines 
• Cascadable for N-Bits Parity 
• Can be used to Upgrade Existlll9 Systems using MSI 

Parity Circuits 
• Function, pin-out, speed and drive compatibility with 

S4/74LS'log1C family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv.current outputs: 

(IOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KSS4HCTLS: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

G Vee 

H F 

NC E 

D 

l: EVEN C 

1: ODD B 

GND A 

c8 SAMSUNG SEMICONDUCTOR 

9-Bit Parity Generators/Checkers 

DESCRIPTION 
These universal, nine-bit parity generators/checkers feature 
odd and even outputs to fac~itate operation 'of either odd 
or even parity application. The word-length capability is easi· 
Iy expande~ by cascading. 

The devices can be used to upgrade the performance of 
most systems utilizing the '180 parity generator/checker, 
Although the '280 is implemented without expander inputs, 
the corresponding function is provided by the availability 
of an input at pin 4 and the absence of any Internal con· 
nection at pin 3. This permits the '280 to be substituted 
for the '1 80 in existing designs to produce an identical func­
tion even if the devices are mixed with existing '180's. 

These . devices . provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

NUMBER OF INPUTS A OUTPUTS 

THRU I THAT ARE HIGH 1: EVEN 1: ODD 

0,2,4,6,8 H L 
1,3,5,7,9 L H 
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KS54AHCT 280 
KS74AHCT 

LOGIC DIAGRAM 

A 
(81 

B 
(91 

C 
(101 

0 
(111 

E (121 

F (13) 

G 
(1) 

H 
(21 

(4) 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, . . . -0.5V to + 7V 
DC Input Diode Current, '!JK 

(V, < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or'Vo > Vcc +0.5V) . . ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . ±70 mA 
Continuous Current Through 

Vec or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

ciS SAMSUNG SEMICONDUCTOR 

9-8it Parity Generators/Checkers 

1: 
EVEN 

1: 
ODD 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages', V'N, VOUT .. OV to Vce 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall TImes, 1" It . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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,KS54AHCT 280 
KS74AHCT' , 9-81t Parity Generators/Checkers 

( 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Teat Conditions T. =25°C T ... -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 

Input Voltage , 

Minimum High-Level VIN=VIH or VIL 
VOH 10"-20jolA Vcc Vcc -0.1 Vce -0.1 

Output Voltage 
10"'-6mA 4.2 3.98 3.84 

VIN""VIH or VIL 
Maximum Low-Level 

VOL 
lo=20jolA 0 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 
lo=24mA 0.39 0,5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 
Supply Current IOUT=OjolA 

per input pin 

Additional Worst VI=2.4V· 
Case Supply ll.lcc other Inputs: 2.7 2.9 
Current at Vcc or GND 

IOUT"'O"A 

AC ELECTRICAL CHARACTERISTICS (Input t,. t,<2 ns). AHCT280 

T.=2S·C 
KS74AHCT 

T.= -40·C to +85·C 
Characteristic Symbol. Condltlonsl Vee- S_OV 

Vee = S_OV:t 10% 

Typ Min Max 

CL=50pF 12 20 

Propagation Delay. 
tPLH CL=150pF' 15 25. 

Any input to ~ Even CL=50pF 12 20 
tPHL CL"'150pF 15 25 

CL=50pF 13 22 
tPLH CL=·150pF 16 27 Propagation Delay. 

Any input to ~ Odd CL=50pF 13 22 
tpHL CL=150pF 16 27 

Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

2.0 , 

0.8 

Vee ..,0.1 
3.7 

0.1 
0.4 

±1,0 

160.0 

3.0 

KS54AHCT 
T. = -5S·C to + 12S·C 

Vec=S.OV:t 10% 

Min Max 

24 
30 

24 
30 

26 
32 

26 
32 

, 

V 

V 

Ii 

V 

joIA 

joIA 

mA 

Unit 

ns 

ns 

pF 

pF 
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KS54AHCT299 
KS74AHCT 

8-Bit Universal Shift/Storage Registers 
with 3-State Outputs 

FEATURES 
• Multiplexed I/O ports provides improved bit density 
• Four modes of operation: hold (store), shift right, shift 

left, and load data 
• Operates with outputs enabled or at high Impedance 
• Can be caScaded for Noblt word lengths 
• Direct overriding clear 
• Application: 

Stacked or push-down registers, buffer storage, and 
accumulator registers 

• Function, pin-out, speed and drive compatibility with 
54174ALS logic family 

• Low power consumption characteristic of CMOS 
• 3-State outputs with drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

'packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

so Vee 
<31 Sl 
G2 SL 

G/O. O~ 
E/O. HlOH 

C/Oc FlO, 
Ala, 0/0. 
O~ BlO. 

CUl CLK 
GND SR 

c8 SAMSUN~ 'SEMICONDUCTOR 

DESCRIPTION 
These eight·bit universal registers feature multiplexed I/O 
ports to achieve full eight·bit data handling. Two function' 
select inputs and two output-control inputs can be used 
to choose the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished by taking both 
function·select lines SO and S 1 high. This places the three· 
state outputs in a high·impedance state and permits data 
that is applied on the I/O ports to be clocked into the 
register. Reading out of the register can be accomplished 
while the outputs are enabled in any mode. Clearing oc­
curs asynchronously when CLR is low. Pulling either of the 
output controls, <31 or <32, high disables the outputs but 
this has no effect on clearing, shifting, or storage of data 

These devices provide' speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power' levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54AHCT 299 
KS74AHCT 

LOGIC DIAGRAM 

FUNCTION TABLE 

Input. 

(7) 

AlO. 

Ou.put 
Mod, CLR S1 SO J:ClIItrol CLK 

ch G2 
L X L. L. L. X 

Clear L. L. X L. L. X 
L. H H X X X 

Hold 
H. L. L. L. L. X 
H X X· L. L. L 

Shift Right H L. H L. L. t 
H L. H L. L. t 

Shllt L.eft 
H H L. L. L. t 
H H L. L. L. t 

L.oad H H H X X t 

8-Bit Universal ShiftlStorag'eRegisters 
with 3-Btate Outputs 

(13) 

S/O. 

SL SR 

X X 
X X 
X X 

X X 
X X 

X H 
X L. 

H X 
L. X 

X X 

I/O PORTS NOT SHOWN: (4) 
(6) CIOo (6) E/O, 0/0. 
(14) D/Oo (16) FlO, 

1/0 Port. 

r+t-tt-_.:..(l....:.S) ~~~~~UT 

(lS) 
H/OH 

Output. 

A/QA B/QI C/Qc D/QD EtQ. F/Qp O/Qo H/QH QA' QH' 

L. L. L. L. L. L. L. L. L. L. 
L. L. L. L. L. L. L. L. L. L. 
X X X X X X X X L. L. 

QAO QBO Qeo QDO QEO QFO QGO QHO QAO QHO 
QAO Qso Qco' QDO QEO QFO QGO QHO QAO QHO 

H QAn Qsn QCn QDn QEn QFn QGn H QGn 
L. QAn Qsn Ocn QDn QEn' QFn QGn L QGn 

QSn QCn QDn QEn QFn QGn QHn H QSn H 
QSn QCn' QDn QEn QFn QGn QHn L. Qsn L. 

a b c d e I g h a h 

When one or both output controls are high the eight Input/output terminals are disabled to the high-Impedance state; however, 
sequential operatl!?n or clearing 01 the register Is not affected. 
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KS54AHCT 299 
KS74AHCT 

8-81t Unlversa" Shift/Storage Registers 
with 3-State Outputs 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... 1±70 mA 
Continuous Current Through 

Vee or GND pins ................. ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per P~ekage, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and ·functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 8S·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Co,!dltions 
Supply Voltage, Vcc . . . . . ... . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, Vour .. ov to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characterlatlc Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum 
High-level VIH 2.0 2.0 2.0 V 
Input Voltage 

Maximum 
Low-Level VI~ 0.8 0.8 0.8 V 
Input Voltage 

VIN-VIH or VI~ 
10--20jAA Vee Vee -0.1 Vee -0.1 Vee -0.1 

Minimum High- Q' A and Q'H outputs: 

Level Output VOH 
10- -4mA 4.2 3.98 3.84 3.7 V 

Voltage QA thru QH outputs: 
10"-6mA 4.2 3.84 3.7 

VIN-VIH or VI~ 
10-20jAA 0 0.1 0.1 0.1 

Mlxlmum Q'A and Q'H outputs: 

Low-Level 10-4mA 0.26 0.33 0.4 V 

Output Voltage Vo~ 
10 ... BmA 0.39 0.5 

QA thru QH outputs: 
10=12mA 0.26 0.33 0.4 
10" 24mA 0.39 0.5 

Maximum Input 
liN VIN-Vee or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum 3-State 
loz 

Output Enable = VIN 
±0.5 ±5.0 ±10.0 .jAA Leakage Current Vour-Vee or GND 

Maximum 
VIN";Vee or GND Quiescent Icc B.O BO.O 160.0 JAA 

Supply Current 10ur=OjAA 

per input pin 
Additional Worst VI=2.4V 
Case Supply Alec, other Inputs: 2.7 2.9 3.0 mA 
Current at Vecor GND 

10ur=OjAA 
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KS54AHCT 299 8-Bit Universal Shih/Storage Registers 
KS74AHCT . 

AC ELECTRICAL CHARACTERISTICS (Input t" t,<2 ns). AHCT299 

T.=2S"C 
KS74AHCT 

T.= -40"C to +8S"C 
Characteristic Symbol Condltlonsf ' Vcc=S.OV 

Vcc=S.OV~10% 

Typ Min Max 

Maximum Clock Frequency flTl8J( 50 30 

Propagation Delay. I tpLH 10 17 
CLK to Q'A or Q'H tpHL CL=50pF 10 17 

Propagation Delay, 
tPHL 13 22 

CLR to Q'A or Q'H 

tPLH 
CL=50pF 10 16 

Propagation Delay. CL=150pF 13 21 
CLK to QA thru QH CL=50pF 10 16 

tpHL CL=150pF 13 21 

Propagation Delay. CL=50pF 13 22 
CLR to QA thru QH tpHL CL=150pF 16 27 
r-

tPZH 
CL=50pF 11 .19 
CL=150pF 14 24 Output Enable Time, ~ RL=1kO 

01, 02. to QA thru QH CL=50pF 11 19 
tPZL CL=150pF 14 24 

Output Disable Time, I tpHZ RL=1kO 11 18 
61. 62 to QA thru QH tpLZ CL=50pF 11 18 ,. 

CLK High or Low 9 15 Pulse Width tw 
CLR Low 5 8 

SO and S1 12 20 

Setup time High·Level Inputs Isu 8 13 
before CLKt Low·Level Inputs 8 13 

CLR Inactive 8 13 

Hold Time SO and S1 
th 

0 0 
after CLKt All Inputs 0 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 
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KS54AHCT 
T._ -SS"C to +12S"C 

Vcc .. 5.0V~ 10% Un" 

Min Max 

25 MHz 

20 na 
20 

26 ns 

19 
25 ns 
19 
25 

26 ! 

31 
ns 

23 
29 ns 
23 
29 

22 na 
22 

20 
ns 

10 

10 

15 
ns 

15 

15 

0 
ns 

pF 

pF 

pF 
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KS54AHCT 352 
KS74AHCT 

FEATURES 
• Inverting Version of '153 
• Permits Multiplexing from N Lines to 1 Line 
• Performs Parallel-~erial Conversion 
• Strobe (Enable) Line Provided for Cascading 

(N Lines to n Lines) 

• Function. pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 
• High drive current outputs 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 

DESCRIPTION 
Each of these data selectors/multiplexers ,contains Inverters 
and drivers to supply fully complementary binary decoding 
data selection to the AND,OR·invert gates. Separate strobe 
inputs (G) are provided for each of the two four·line 
sections. 

These devices provide speeds and drive capabifity 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage level~ 
allow direct interface with. TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and. 
ground. 

packages, standard plastic and ceramic 300-mi, DIPs 

PIN CONFIGU.RATION 

1G Vee 

B 2G 
1C3 A 

1C2 2C3 
1C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE OUTPUT INPUTS 

B A CO C1 C2 C3 G y 

X X X X X X H H, 
L L L X X X L H 
L L H X X X L L 
L H X L X X L H 
L H X H X X L L 
H L X X L X L H 
H L X X H X L L 
H H X X X L L H 
H H X X X H L L 

Select inputs A and 8 are common to both sections. 

c8 SAMSUNG SEMICONDUCTOR 

LOGIC DIAGRAM 

1COI..!:(6~)------+-l=t=I-.~ 

1e1..!:(5~)------F'Ff"FL-'/ 

DATA1 
1e2~(4~)-----r~~~~' 

1c3··.!:(3::!.)----++H-~' 

SELECT! B (2) 
A (14) ,,"IC>---~~H 

VI----j-4 

DATA 2\:1':'::':'::"-: ----i=~=I=l=rl 
2e~ (13) 
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KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •... ' ... '. -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < :-0.5V or Vi > Vee +0.5V) : . . .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may. OCcur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

/ 
Dual 4-Llne to 1-Llne Data 
Selectors/Multiplexers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times., tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vee or GND) , 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
. Characteristic Symbol Test CondItions Ta=25°C T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10 = 20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximul]I Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=0",A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0,..A 
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KS74AHCT 

Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 

AC ELECTRICAL CHARACTERISTICS (Input fr, t,"2 nsl, AHCT352 

T. =2S·C 
KS74AHCT 

T ... -40·C to +8S·C 
Characteristic Symbol CondHlonst Vcc=S.OV 

Vcc" S.OV:I: 10% 

Typ Min Max 

CL=50pF 14 23 
tPLH CL=150pF 17 28 Propagation Delay, 

AorBtoY CL=50pF 14 23 
tPHL CL=150pF' 17 28 

CL=50pF 11 18 
tpLH CL=150pF 14 23 Propagation Delay, 

Data (Any CI to Y CL=50pF 11 18 
tPHL CL=150pF 14 23 

CL=50pF 12 20 
tPLH CL=150pF 15 25 '=ropagation Delay, 

GtoY CL=50pF 12 20 
tpHL CL=150pF 15 25 

Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc, 
r For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.= -ss·c to +12S·C 

Vcc-S.OV:I: 10% 
Unit 

Min Max 

28 
34 ns 
28 
34 

21 
27 ns 
21 
27 

24 
30 ns 
24 
30 

pF 

pF 
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KS74AHCT 

Dual 1-of-4 Data Selectors/Multiplexers 
with 3-State Oufputs 

FEATURES 
• Inverting Version of '253 
• Permits Multiplexing from N lines to 1 line 
• Performs Parallel-to-Serlal Conversion 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low/power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

DESCRIPTION 
Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection 

, to the ANO-OR-invert gates. Separate strobe inputs (<3) are 
provided for each of the two four-line sections. 

The three-state outputs can interface with and drive' data 
lines of bus-organized systems. With all but one of the com­
mon outputs disabled (at a high-impedance state) the low­
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe is high. 

• Package options include plastic "small outline" 

packages, standard plastiC and ceramic 300-mil DIPs 

These devices provide speeds and drive capability 
equivalent to their ALSTT!- counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external. components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

PIN CONFIGURATION 

1G Vee 

B 213 
1C3 A 
1C2 2C3 
1C1 2C2 
1CO 2C1 

1Y 2CO 
GNO 2Y 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

OUTPUT 
OUTPUT INPUTS CONTROL 

B A CO C1 C2 C3 G Y 

X X X X X X H Z 
L L L X X X L H 
L L H X X X L L 
L H X L X X L H 
L H X H X X L L 
H L X X L X L H 
H L X X H X L L 
H H X X X L L H 
H H X X X H L L 

Select inputs A and B are common to both sections. 

c8 SAMSUNG SEMICONDUCTOR 

LOGIC DIAGRAM 

STROBE 1G...:.('-!1)-<t>------------, 
ENABLE 

DATA 1 {::.",::.:.!.:--.,..--++H-L.J 

1C3,""(3"")----++H-L.J 

B (2) 

SELECT { 
A (14) 

DATA 2 {~' :::, 
, 2C2"""'-='----~FI:=:j:::::=lJ 

2C3..>.(1;.:3"----tt==C) 
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KS74AHCT 

DuaI1-of-4 Data Selectors/Multiplexers 
with 3-State Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -O.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . . . . . . ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . ± 250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. Vour .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.=-40°Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input \(oltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCO or GNP ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
Vour=Vcc or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A 
Supply Current 10ur=0,..A 
[----'-'--

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

, 

10ur=0,..A 
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Dual 1-of-4Data SelectorslMultlplexllrs 
wlth/3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, t!<2 ns), AHCT353 

T. =25°C 
KS74AHCT 

T. _ -40°C to +85°C 
Characteristic . Symbol Conditione' Ycc-5.0Y Ycc= 5.0Y:I: 10% 

Typ Min Max 

tpLH 
CL=50pF 14 24 

Propagation Delay, CL-150pF 17 29 
AorBtoanyY 

tPHL 
CL=50pF 14 24 
CL=150pF 17 29 

tpLH 
CL=50pF 10 18 

Propagation Delay, CL=150pF 13 23 
Ji)ata (Any C) to Any Y 

tpHL 
CL=50pF 10 18 
CL=150pF 13 23 

tPZH 
CL=50pF 10 16 

Output Enable Time, RL=11dl CL=150pF 13 21 
f-7--G to Y CL=50pF 10 16 

tPZL CL=150pF 13 21 

Output Disable Time, ~ RL-1kO 10 18 
Gto Y tpLZ CL=50pF 10 18 

Input Capacitance CIN 5 

OutPl,lt Capacitance COUT Output Disabled 10 

Power DI8slpation 
Cpo 

Capacitance· 

• CPO determines the no·load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vcc. 
t For AC 8wltchlng test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = -55°C to +125°C 

Ycc=5.0Y:I: 10% Unit 

Min Max 

28 
34 ns 
28 
34 

21 

27 ns 
21 
27 

19 
25 ns 
19 
25 

22 ns ,,-

22 

pF 

pF 

pF 

278 

.J 



KS54AHCT 
KS74AHCT 

FEATURES 

;rs t; ol;rs t; t; 
3671368 

• Function, pln-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption ch~racterlstlc of CMOS 
• 3.state outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +,8SoC 
KSS4AHCT: -5SoC to +12SoC 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

<31 Vee 

A1 <32 

Yl A6 

A2 Y6 

Y2 A5 

A3 Y5 

Y3 A4 

GND Y4 

LOGIC DIAGRAMS 

'365 '366 

Y1 Y1 

Y2 Y2 

Y3 Y3 

Y4 Y4 

Y5 Y5 

Y6 
Y6 

c8 SAMSUNG SEMICOND.UCTOR 

Hex Bus-Drivers with 
3-8tate Outputs 

DESCRIPTION 
These high-speed Hex bus drivers are deSigned specifically 
to improve both the performance and density of 3-state 
memory address drivers, clock drivers, and bus oriented 
recejvers and transmitters. 

The '365 and '366 have two output enabl,es ((31 and G2) 
NOR'ed together to control all six gates. The '367 and 

'368 have two output enables which are configured ao that 
one enable (G1) controls four gates and the other ((32) con­
trols the remaining two gates. The '366 and '368 have in· 
verting data paths. The '365 and '367 have nonlnverling 
data paths. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS p6wer levels. The Input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by Internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'365 and '356 '367 and '368 

Inputs Y Outputs Inputs Y Outputs 
--------- _. --- - ---

G1 G2 A '365 '366 G1 & G2 A '367 '368 

L L L L H L L L H 
L L H H L 
H X X Z Z I 

L H H L 
H X Z Z 

X H X Z Z 

'367 '368 

Y1 Y1 

Y2 Y2 

Y3 Y3 

Y4 Y4 

Y5 Y5 

'(6 Y6 

(31 
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Absolute Maximum Ratings· 
Supply Voltage Rl'lnge Vee •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V oryo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . . . . . ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, TSlg ... -65°C to +150°C 
PO~l:!r Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to tile device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Hex Bus-Drivers with 
3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -'12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vec . . . . . . . . . . 4:5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vce 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to ali appropriate logic 
voltage level (either Vec or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=2S"C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions T.";' -40°C to .+8S"C T.= -SsoC to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High·Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level I 

VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vec -0.1 Vec -0.1 Vce -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0,..A 
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Hex Bus-Drivers with 
3-State Outputs 

AHCT365, AHCT366, 
AC ELECTRICAL CHARACTERISTICS (Input tr, tt<2 ns), AHCT367, AHCT368 

KS74AHCT 
T ... 2S"C T ... -40·C to +8SOC 

Characteristic Symbol CondHlonst Vcc .. S.OV 
Vcc=S.OV:t10% 

Typ Min Max 

tPLH 
CL= 50pF 8 14 

Propagation Delay, CL=150pF 11 19 
A to Y, 

tPHL 
CL= 50pF 8 14 
CL=150pF 11 19 

CL= 50pF 14 23 
tpZH 

CL=150pF 17 28 Output Enable Time, t- RL=1kO 
G to Y 

tPZL 
CL= 50pF 14 23 
CL=150pF 17 28 

Output Disable Time, tpHZ RL=1kO 15 20 

~ G to Y CL=50pF 15 20 

Input Capacitance CIN 5 

Output CapaCitance COOT Output Disabled 10 

Power Dissipation 
Cpo G=Vcc 5 

Capacitance' (per driver) G=GND 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + lee Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T. = -Ssoc to +12S·C 

~cc=S.OV:t 10% 

Min Max 

17 
33 

17 
33 

28 
34 

28 
34 

22 

22 

Unit 

ns 

ns 

ns 

pF 

pF 

pF 
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Octal D-Type Transparent Latches 
with 3-8tate Outputs 

FEATURES 
• 8 latches in a single package 
• Full parallel access for loading 
• Function, pllH)ut, speed and drive compatibility with 

54174ALS logic family , 
• Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IoL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74A/iCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION· 

oc Vo<: 

10 80 

10 80 
20 70 
20 70 

30 60 
3D 60 
40 50 

40 50 
GNO C 

LOGIC DIAGRAM 

10 20 3D 40 

10 20 30 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '373 conSists of 8 high-speed D-type latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when .the enable (C) is high, 
the 0 outputs follow the data (D) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC Signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs Output 

OC Enable C D Q 

L H H H 
L H L L 
L L X 00 
H X X Z 

50 60 70 80 

40 60 70 80 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee, . . . . . . . -0.5V to + 7V 
DC Input Diode Current, 1,K 

(V, < -0.5V or V, > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65'C to +150'C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

OctalO-Type Transparent Latches 
with 3-State Outputs 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW"C from 65'C to 85'C 
Cer8J!lic Package (J): -12mW"C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages~, V'N, VOUT . . OV to Vee 
Operating Temperature 

Range KS74AHCT: -40'C to +85'C 
KS54AHCT: -55'C to +125'C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=2SoC 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +8SoC T.= -SS"C to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-2OIAA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=20/AA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN V'N=Vee or GND ±0.1 ±1.0 ±1.0 IAA Current 

Maximum 3-State Output Enable 
i loz =V,H ±0.5 ±5.0 ±10.0 IAA Leakage Current 

VOUT=VCC or GND ! 

Maximum Ql,lieseent 
Icc V'N=Vee or GND 8.0 80.0 160.0 IAA Supply Current 10uT=01AA 

per input pin 

Additional Worst VI=2·4V 
Case Supply ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0/AA 
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KS54AHCT 373 
KS74AHCT 

Octal 0-Type Transparent Latches~ 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input.t,. t"'2 ns). AHCT373 

KS7'4AHCT 
T.=25°C T. = -40°C to +85°C 

Ch.r.cterlstlc Symbol . Condltlonst Vee = 5.0V Vee = 5.0V:i: 10% 

Typ Min Mu 

ipLH 
CL= 50pF .8 14 

Propagation Delay. CL=150pF 11 19 

D to Q 
ipHL 

CL= 50pF 8 14 
CL=150pF' 11 19 

ipLH 
CL= 50pF 14 23 

Propagation Delay. CL=150pF 17 28 
C to Q CL= 50pF 14 23 

tPHL CL=150pF 17 28 

tPZH 
CL= 50pF 12 20 
CL=150pF 15 25 

Ou.tPut Enable TIme. r-- RL=l kll 
OC to any Q CL= 50pF 12 20 

tPZL CL=150pF 15 25 

Output Disable Time. ~ RL =1 kll 13 18 
OC to any Q tpLZ CL=50pF 13 18 

Pulse Width. 
tw 9 15 

C High 

Setup TIme. 
tsu 6 10 

D before Cl 

Hold TIme. 
th 3 5 Dafter Cl 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vee 5 

Capacitance' (per latch) OC=GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = - 5SOC to + 125°C 

Vee=5.0V:i: 10% 
Unit 

Min M.x 

17 
23 ns 
17 
23 

27 
33 ns 
27 
33 

24 
30 

ns 
24 
30 

22 ns 
22 

18 ns . 

10 ns 

7 ns 

pF 

pF 

pF 
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KS54AHCT 374 
KS74AHCT 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• 3-5tate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "smail outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

oc Vee 

10 80 

10 80 

20 70 

20 70 

30 60 
3D 60 

40 50 

40 50 

GNO CLK 

LOGIC DIAGRAM 

10 20 3D 40 

Octal D-Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
The '374 conSists of 8 high·speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, 110 ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered on the positive transition' 
of the clock. The 0 outputs are set to the logic levels that 
were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive. capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output. 

OC ClK D Q 

L t H H 
L t L L 
L L X 00 
H X X Z 

50 60 70 80 

CLK-(~1~1)-f)C~~--4-~~-4--~--+-~~-4--~--t-~---+--~--r-~ 

10 20 30 40 50 60 70 

=8 SAMSUNG SEMICONDUCTOR 285 

• 



KS54AHCT 374 
KS74AHCT 

Absolute Maximum Ratings* 
Supplx Voltage Range Vee, ' , , , , , , -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -O.5V or VI > Vee +0.5V) , ... ,±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . , " ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.5V < Vo < Vee +0.5V) , , , , . , , , . ±70 mA 
Continuous Current Through 

Vee or GND pins " , , , , , , , , .. , . .. ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt , , .. , , 500 'mW 

• Abaolute Maximum Ratings are those values beyond' 
which permanent damage to the device may occur. 
These are stress ratlnga only and function.al operation 
of the device at or beyond them Is not Implied. Long ex­
posure to thes~ conditions may affect device reliability. 

, " . 
Octal 0-Type Flip-Flops 
with 3-8tate Outpqts 

Power DIssipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vce ' , , , , , , ... , , , , 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT ' . OV to Vec 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
, KS54AHCT: -55·C to +125·C 

Input Rise' & Fall Times, tr, tl, . , , , . , . , , Max 500 ns 

• Unuasd Inputa must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee-5V±10% Unless Otherwise Specified) 

T.=2S"C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test Conditions T ... -40·C to +8S"C TI = -SS"C to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20,..A Vee Vee -0.1 Vee -0,1 "Vee -0,1 Output Voltage 

10=-6mA 4.2 3.98 3.84 3.7 
V 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3~State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current lOUT = o,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply .o.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=OIlA 
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KS54AHCT 37 '4 
KS74AHCT 14 

Octal D-Type Flip-Flops 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t" t,";2 ns), AHCT374 

KS74AHCT 
T. =2S'C T." -40'C to +8S'C Characteristic Symbol Conditions t Vcc=S.OV' Vcc=S.DV:!:10% 

Typ Min Max 

Maximum Operating fmax CL= 50pF 50 35 
Frequency 

tPLH CL= 50pF 8 14 
Propagation Delay, CL=150pF 11 19 
elK to any a CL= 50pF 8 14 

tPHL CL=150pF ' 11 19 --

Output Enable Time,,~ 
CL= 50pF 11 18 

RL=1kD 
CL=150pF 14 23 

~ to any a t CL- 50pF' 11 18 
PZL CL=150pF 14 23 

--
Output Disable Time, tPHZ RL=1kO 13 18 

I---- ~-oc to any a tpLZ CL=50pF 13 18 

Pulse Width, 
tw 7 15 

ClK High or low 

Setup Time, 
tso 9 14 

D before ClKt 
-~ 

Hold Time, 
th -3 0 

Dafter ClKt 

Input Capacitance C'N 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation OC=Vcc 5 
Capacitanc,e· OC .. GND (per stage) i 30 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee, 
t For AC switching test circuits and timing waveforms see section 2, 

:=8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T." - 55°C to + 125°C 

Vcc=S.OV:!: 10% Unit 

Min Max 

30 MHz 
----- j----

17 

r~' ----~ 
23 ----- ns 
17 
23 

--~ ---- ~,,~,,---1---
22 
28 
22 

ns ' 

28 
[---

22 ns 1------ - .. ---
22 ----1---

18 ns 
---~ --, 

13 ns 
--~-- r----'-

0 ns 

--r------ pF 
1---

--
pF 

\-'--
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'KS54AHCT 377 
KS74AHCT 

, 
FEATURES 
• Can be used for Implementing 

- BufferlStorage Registers 
- Shift Registers 
- Pattern Generators 

• Function, pin-out, speed and drive compatibility with 
54/74AlS logic family' 

• low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices ' 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over indusirial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

'. Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

G 
10 

10 
20 

20 

30 

3D 

40 

40 

GNO 

LOGIC DIAGRAM 

10 

13) 

20 
141 

Vee 

80 

80 
70 

70 

60 

60 

50 

50 
CLK 

30 
17) 
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18) 

Octal ,0-Type Flip-Flops 
with Clock Enable 

DESCRIPTION 
The '377 contains eight positive-edge-triggered Ootype flip­
flops with an enable ihput. This part is Similar to '273 but 
features a latched clock enable (G) instead of a common 
clear. 

Infomation at the 0 inputs meeting the setup time reo 
quirements is transferred to the a outputs on the positilie· 
going edge of the clock pulse if G is low. Clock triggering 
occurs at a particular voltage level and is not directly related 
to the transition time of the positive'going pulse. When the 
clock input is at either the high or low level, the D input. 
signal has no effect at the output. The circuits are ~esign· 
ed to prevent false clocking by transitioins at the G input. 

These devices provide speeds and drive capability 
equivalent to tlieir ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interlace with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE, 

(EACH FLIP-FLOP) 

50 
1131 

G 

H 
L 
L 
X 

80 
(14) 

INPUTS 

ClK 

X 
t 

:t 
L 

70 
1171 

DATA 

X 
H 
L 
X 

OUTPUT 

80 
(181 

Q 

00 
H 
L 

00 
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KS54AHCT 377 
. KS74AHCT 

Absolute Maximum, Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee .+0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, TSlg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 0-Type Flip-Flops 
with Clock Enable 

t Power Dissipation temperature derating: 
Plastic Package (N): -'12mW/oC from 65°C to 85'oC 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage; Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C • 

Input Rise & Fall Times, 1" tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2S0C 
KS74AHCT KSS4AHCT 

Characteristic Symbol Test 'Condltions T. = -40°C to +8SoC Ta = -55°C to +.12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20/lA Vec Vec -0.1 Vce -0.1 Vee -0.1 V 
10=-4mA' 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20~ 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /lA Current 

Maximum Quiescent 
lee 

VIN=Vee or GND 8.0 80.0 160.0 /lA Supply Current 10uT=0/lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alce other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0/lA 
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KS54AHCT 37' 7 
KS74AHCT 

Octal D-TypeFlip;.Flops 
with Clock Enable 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf';;2 ns), AHCT377 

T.=25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Conditions! Vee ,= 5.0V Vee = 5.0V:!: 10% 

Typ Min Max 

M~imum Clock Frequency fmax 50 35 

Propagation Delay, 
~ 10 16 

CLK to any Q CL=50pF 
tPHL 10 16 

Pulse 13' Low 
tw 

8 14 
Width CLK High or Low 8 14 

Setup time ·Data 
tau 

6 10 
beforeCLKt G High or Low 9 15 

Hold Time, Data after CLKt th -3 0 
Input Capacitance CIN 5 

Power DisSipation Capacitance' Cpo per package 50 . CPO determines the no-load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

. c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
Ta= -55°C to +125°C 

Vec=5.0V:!: 10% 
Unit 

Min Max 

30 MHz 

19 
ns 

19 

17 
17 

ns 

10 
15 

ns 

0 ns 

pF 

pF 
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KS54AHCT 390 
KS74AHCT 

FEATURES 
• Individual clock for A and B flip-flops provide dual + 2 

and + 5 counters 
• Direct clear for each 4·blt counter 
• Significant improvement in system density through 

reduced counter package count. 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

(Iol = 8 mA @ VOL =O.5V) 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lCKA Vee 

lClR 2CKA 

lOA 2ClR 

lCKS 20A 

2CKS 

10c 20. 

100 20c 

GNO 200 

FUNCTION TABLES 

BCD COUNT SEQUENCE 
(EACH COUNTER) 

(See Note A) 

COUNT 
OUTPUT 

QD Qc Qa 

0 L L L 
1 L L L 
2 L L H 
3 L L H 
4 L H L 
5 L H L 
6 L H H 
7 L H H 
8 H L L 
9 H L L 

QA 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

Dua/4-Bit D~cade Counters 

DESCRIPTION 
These devices incorporate dual divide-by-two and divide­
five counters, which can be used to implement cycle 
lengths equal to any whole and/or cumulative multiple of 
2 and/or 5 up to divide-by-1 00. When conneoted as a bi­
quinary counter, the ~eparate divide-by-two circuit can be 
used to provide symm~try (a square ware) at the final out­
pur stage. The '390 incorporates dual divide-by-two and 
divide-by-five counters, which can be used to implement 
cycle lengths equal to any whole and/of cumulative 
multiples of 2 and/or 5 up to divide-by-1 00: When con­
nected as a bi-quinary counter, the separate divide-by-tow 
circuit can be used to provide symmetry (a square wave) 
.at the final Qutpur stage. The '390 has parallel outputs from 
each counter stage so that any submultiple of the input 
count frequency is available for system-timing signals. 

These devices provloe speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground. 

BIQUINARY (5-2) 
(EACH COUNTER) 
. (See Note B) 

COUNT 
OUTPUT 

QD Qc Qs 

0 L L L 
1 L L L 
2 L L. H 
3 L L H 
4 L H L 
5 H L L 
6 H L L 
7 H L H 
8 H L H 
9 H H L 

QA 

L 
H 
L 
H 
L 
L 
H 
L 
H 
L 

NOTES A. Output QA is connected to input CKB for BCD count. 
B. Output Qo is connected to input CKA for biquinary count. 
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KSS4AHCT 390 
KS74AHCT . . Dual4-Bit Decade Counters 

LOGIC DIAGRAM 

QA~ 
CKA 

(1,15) 
T 

CLEAR 

I 

(4,12) Q.~,l..!!. Q. 

;:::t.J-< T. 

C~ARQ ~ 

CKB 

-CT 

~=D--< T 

(2 

CLR 
, It. 

..... 

Absolute Maximum Ratings~ 
Supply Voltage Range Vee, ","" -0.5V to + 7V 
DC .Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) . , , .. ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) , , .. ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) , , , , ' , , .. ±35 mA 
Continuous Current Through 

Vcc or GND pins .. , ..... , ... , , ., ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power DISSipation Per Package, Pdt .... " 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functIonal operation 
of the device at or beyond them is not implied., Long ex­
posure to these conditions may affect device reliability. 

c8SAMSUNG SEMICONDUCTOR, 

Qc 

Qc 
CLEAR 

i 

Q 

Q 
CLEAR 

I 

~-0) 
Co 

J?,. 9) 
Q D 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc ... ' , , , ... '.' . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature ' 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t" tf . -.. , , ... ' 'Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT 390 
KS74AHCT Dual4-Bit Decade Counters 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T.=25°C 

T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 
Minimum High-Level 

VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL Input Voltage 0.8 0.8 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20"A Vee Vee -0.1 Vee -0.1 
10= -4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 

lo=8mA 0.39 0.5 
Maximum Input 

liN VIN=VCC or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 
8.0 80.0 Supply Current IOUT=O"A 

per input pin 
Additional Worst VI=2.4V 
Case Supply .ll.lcc other Inputs: 2.7 2.9 
Current at Vee or GND 

IOUT=O"A 

AC ELECTRICAL CHARACTERISTICS (Input t" tl"2 ns), AHCT390 

T.=2S0C 
KS74AHCT 

Characteristic Symbol Conditions! Vcc=S.OV 
T. = -40°C to +8SoC 

Vcc=S.DV:l:10% 

Typ Min Max 

Propagation Delay, 
fmax 50 30 

CKA to QA or CKB to Qs 

Propagation Delay, 
~ 9 15 

CKA to QA - tpHL 9 15 

Propagation Delay, ~ 24 40 
CKA to Qc tPHL 24 40 

Propagation Delay, tpLH CL=50pF 10 17 
r--

CKB to Qs tPHL 10 17 

Propagation Delay, ~ 16 27 
CKB to Qc tpHL 16 27 

Propagation Delay, tpLH 10 17 
r--

CKB to Qo tPHL 10 17 

Propagation Delay, 
tPHL 14 24 

CLR to Any Q 

I CKA or CKB tw 7 12 
Pulse Width High or Low 

CLR High 7 12 

Minimum Setup Time, 
tsu 5 8 

CLR inactive before CKA or CKB 

Input Capacitance CIN 5 

Power Dissipation Capocitance Cpo 

• Cpo determines the no-load dynamiC power diSSipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

ciS SAMSUNG SEMICONDUCTOR 

2.0 V 

0.8 V 
-- r--

Vee -0.1 
V 

3.7 

0.1 
0.4 V 

±1.0 "A 

160.0 "A 

3.0 mA 

KSS4AHCT 
T.= -SsoC to +12SoC 

Unit 
Vcc=S.OV:I: 10% 

Min Max 

25 MHz 

18 ns 

18 ns 

48 ns 

48 ns 

21 ns 

21 ns 

33 ns 

33 ns 

21 ns 

21 ns 

29 ns 

15 ns 
15 

10 ns 

pF 

pF 
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KS54AHCT 393 
KS74AHCT 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

IOL =8 mA @ VOL =!).5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -55°C to +12SoC 

• Package options include plastic "small outline" 
. packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lCLK Vee 

lCLR 2CLK 

la. 2CLR 

lc" 2a •. 

lCc 2a. 

100 2ac 

GND 2aD 

LOGIC TIMING WAVEFORMS 

Dual4-bit Binary Counters' 
'. 

DESCRIPTION . . 
The '393 consists of two independentf4·bit binary counters 
each with its own clear and clock inputs. N-bit binary 
counters can be implemented with each package providing 
the capability of divide·by-256. parallel outputs from each 
counter stage provided any submultiple of the input count 
frequency for system timing signals. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1. 131 
CLK 

(3. 111 OUTPUT 
OA 

(4, 1010UTPUT 
a. 

(5, 91 OUTPUT 

Cc 

(6, 81 OUTPUT 
aD 

o I 1 I 2 I :3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I 15 I 0 I 
CLK 

·CLR .JlL--_____________ ~-----------

O. 

0. ] I. 

Cc] 

aD J 
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L 
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KS54AHCT 393 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ..... " -0.5V to +7V 
DC Input Diode Current, liK 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ..... ,' ... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . .. ± 125 mA 
Storage Temperature Range, TSlg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-blt Binary Counters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vce 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C" 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t,., If ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

'DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vce Vec -0.1 Vee -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10==20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10"8mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescen.t 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 "Ii. Supply Current 10UT"'0"A 
per input pin 

Additional Worst VI-2.4V 
Case Supply .t.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

10UT=0"A 
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KS54AHCT 393 
KS74AHCT Dual 4-bit Binary' Counters 

AC. ELECTRICAL CHARACTERISTICS (Input tr • tl,"2 ns). AHCT393 

T.=2S"C 
' KS74AHCT 

Characteristic Symbol Conditions t Vcc=S.OV 
T. -= -40"C to +8S"C 

Vcc=S.OV:t10% , 
Typ Min ,Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay. ~ 
, 14 22 , 

A to QA tpHL 14 22 

Propagation Delay. tpLH 18 27 

~ A to QB 
CL=50pF 

18 ,27 

Propagation Dealy. ~ 20 33 

A to Qc tPHL 20 33 

Propagation Delay. tPLH 26 40 
c---

A to Qo tpHL 26 40 

Propagation Dealy. 
tPHL 15 25 

CLR to any Q 

Pulse I A Input High or Low 7 12 
tw 

Width I CLR High 7 12 

Setup Time. 
tsu 5 8 

CLR Inactive before A 

Input Capacitance CIN '5 

Power Dissipation Capacitance' Cpo (per counter) 40 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T.= -SS"C to +12S"C 

Unit 
Vcc=S.OV:t 10% 

Min Max 

25 MHz 

26 ns 
26 

32 
ns 

32 

40 
ns 

40 

48 ns 
48 

30 ns 

15 
ns 

15 

10 ns 

pF 

pF 
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KS54AHCT 399 
KS74AHCT 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlva-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: - S5°C to + 125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

SEL Vee 
Q. Qo 
1A 10 
2A 2;) 

28 2C 
18 1C 
Qs Qe 

GND CLK 

c8 SAMSUN~ SEMICONDUCTOR 

Quad 2~Port Registers 

DESCRIPTION 
These are high-speed quad 2-port registers. They are the 
logical equivalent of a quad 2-input multiplexer followed by 
a quad 4-bit edge-triggered register. A common select in­
put (SEll selects between two 4-bit input ports. The 
selected data is transferred to the output register on the 
low-to-high tranSition of the clock input. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 

. allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode Clamp!! to V cc and 
ground. 

FUNCTION TABLE 

Inputs Output 

SEL Port 1 Port 2 Q 

I I X L 

I h X H 

=i 
-

h X I L 

h X h H 

I = Low Voltage Level one setup time prior to the low-to-high 
clock transition 

h = High Voltage Level one. setup time prior to the Iow-to-high 
clock transition 

/ 
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KS54AHCT 3'99· 
KS74AHCT 

LOGIC DIAGRAM 

lC 11 

2C 1,-"125/-____ -++-_LJ 

10 114 

20 1~13~) _______ ~_' 

Quad 2-Port Registers 

Q. 

ClK (_9) _________ -1 '".::10-----...1 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ... . . ... -0.5V to + 7V 
DC Input Diode Current, 1,K 

(V, < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .. " ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range. Totg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the Qevice may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
pos.ure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating. 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc ........ : . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', V'N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHCT 3'99 
KS74AHCT Quad 2-Port Registers 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions Ta =25°C T.= -40°C to +85°C Ta = - 55°C to + 125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vec Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201lA 0 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 
lo=8mA 0.39 0.5 

. Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 Supply Current louT=OIlA 
pef input pin 

Additional Worst VI=2.4V 
Case Supply .t>lcc o~er Inputs: 2.7 2.9 
Current at Vce or GND 

IOUT=O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf~2 ns). AHCT399 

T. =2S·C 
KS74AHCT 

T. = -40·C to +BS·C 
Characteristic Symbol Conditionsl Vcc= S.OV 

Vcc=S.OV:l:10% 

Typ Min Max 

Propagation Delay. ~ CL=50pF 
12 19 

CLK to Q tPHL 12 19 

Pulse Width. tw 6 10 
CLK High or Low 

Time I Data tau \ 6 10 

lbefore CLKt I Word Select 6 10 

Hold Time. Data after CLKt th -3 0 

Input Capacitance CIN 5 

Power DiSSipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vce -0.1 
3.7 

0.1 
0.4 

±1.0 

160.0 

3.0 

KSS4AHCT 
T. = -ss·c to +12S·C 

Vcc=S.OV:I: 10% 

Min Max 

23 

23 

15 

15 

15 

0 

V 

V 

V 

V 

IlA 

IlA 

mA 

Unit 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT 423 
KS74AHCT ' 
Preliminary Specifications 

FEATURES 
• Simple pulse width formula tw = 0.45RC 
• DC triggered from active HIGH or active Low Inputs 
• Retrlggerable for very long output pulses up to 100% 

duty cycle 
• Overriding clear terminates output pulse 
• Schmi,tt trigger A & B inputs allow' Infinite rise and 

fall. times on these Inputs 
• Functions, pin-out, speed and drive compatlvllity with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS· 
• High drive current outputs: . 
· IOL=8mA @ VOL=0.5V 
.' Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range; 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40"C to +85"C 
KS54AHCT: -55"C to +125"C 

• Package options include plastic "smail outline" 
packages, standard plastic'and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A1 Vee 

B1 Aexn/CeXT 

ern1 CexT1 

0"1 01 

02 0"2 

CEXT2 crR2 
RexT2/CEXT B2 

A2 

=8 SAMSUNG SEMICONDUCTOR, 

Dual Retriggerable Monostable 
Multivibrator with Clear 

DESCRIPTION 
The '423 contains dual retriggerable monostab!e 
multivibrators with output pulsewidth control by two 
methods. The basic pulse time is programmed by selec· 
tion of an external reSistor (REXT) and capacitor (CEXT). The 
external resistor and capaCitor are normally connected' as 
shown timing component. 
Once triggered, the basic output pulse width may be ex· 
tended by retriggering the gated active Low-going edge 
input (Ai) or the active High-going edge input (Bi). By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. 
Pulse width stability over a wide range of temperature and 
supply is achieved using linear CMOS techniques. 
The output pulse equation is simply; 
tw=0.45X(REXT) (CEXT) 
Where tw is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

Inputs 

CLR , A 

L X 
X H 
X X 
H L 
H ~ 

H= HIGH voltage level 
L= LOW voltage level 
X= don't care 
t= LOW to HIGH transition 
+= HIGH to LOW transition 

B 

X 
X 
L 

+ 
H 

n= one HIGH level output pulse 
1.I= one LOW level output pulse 

Outputs 

Q Q 

L H 
L H 
L H 

n.. 1.1" 
n.. 1.1" 
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KS54AHCT 423 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ............... -0.5V to +7V 
DC Input Diode Current, hK 

(VI<-0.5V or VI>Vcc+0.5V) ................. ±20 mA 
DC Output Diode Current, lOt< 

(Vo<-0.5V or Vo>Vcc+0.5V) ............... ±20 mA 
Continuous OUtput Current Per Pin, 10 

(-0.5V<Vo<Vee+0.5V) ........................ ±35 mA 
Continuous Current Through 

Vcc or GND pins .............. '" ................ ± 125 mA 
Storage Temperature Range, Tstg -65°C to +150°C 
Power Dissipation Per Package, Pdt ......... '" 500 mW 
• Absolute Maximum Ratings are those values beyond 

which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual Retrlggerable Monostable 
Multlvlbrator with Clear 

t Power Dissipation temperature derating: 
Plastic Package(N): -12mW/oC from 65°C to 85°C 
Ceramic Package(J): -12mW/oCfrorn100°Cto 125°C 

Recommended Operating Conditions 

Supply Voltage, Vcc ............................ 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT ..... OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf .................. Max 500 ns 
• i.Jn~d inputs must always be tied to an appropriate logic 

voltage level (either Vee or 'GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 

Input Voltage 
0.8 V 

Mi(1imum High-Level VIN=VIH or VIL 

Output' Voltage VOH 10=-20!,A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL lo=20!'A 0 0.1 0.1 0,1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 !,A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8,0 80.0 160.0 !,A Supply Current louT=O!,A 

per input in 
Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

10UT=OjAA 
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KS54AHCT 423 . 
KS74AHCT .. 

Dual RetrlggerabltJ Monostable 
Multlvibrator with Clear 

'AC ELECTRICAL CHARACTERISTICS (Input tr, t",2 ns), AHCT423 

T •• 25·C 
KS74AHCT 

T. = -40·C to +85·C 
Characlerlsllc Symbol Condilions! Vcc· 5.ov Vcc=5.0V:l:10% 

Typ Min Max 

Propagation Delay ~. 18 33 

A, B toO, 0 tPHL CL=50pF 18 3:3 

Propagation Delay ~ Cext=O, 16 27 

CLR to a, 0 tPHL Rext=5kO 16 27 

Output Pulse Width 1· tW01 116 207 

CL=50pF 
Output Pulse Width 2 tW02 Cext= 1 OOQpF 4.5 3.8 5.2 

Rext=10kO 

Trigger Pulse Width tw 
CL=50pF 

5 16 
Ai=LOW 

Trigger Pulse Width tw 
CL=50pF 

5 16 
BI=High 

Clear Pulse Width tw 
CL=50pF 

6 16 
CLRI=LOW 

External Timing Resistance Rext 2 1,000 

External Timing CapaCitance Cin no rest~ 

Input CapaCitance CI" 5 

Power Dissipation I Capacitance Cpo 

• Cpo determines the no·load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vce. 
t For AC switching test circuits and timing waveforms see section 2. 

KS64AHCT 
T.- -55·C to +125·C 

Vcc-5.0V:I: 10% Unll 

Min Max 

40 ns 
40 

33 
ns 

33 

209 I~ 

3.8 5.2 ,..s 

f-

20 ns 

20 ns 

20 ns 

2 1,000 kO 

ction 

pF 

pF 

Application Information TIMING COMPONENT 

The basic outpu.t pulse width Is dete~ined by the value 
of external capaCitance and timing resistance. 
For output pulse widths greater than 100flS or external 
capacitance greater than 1 OOOpF the following equation 
should be uSE!d. 

tw=k' Rext' Cext 
Where 

tw is In second 
K Is the multiplying factor 
and.is approximately 0.45 for 
Cextla 1 OOOpF 
Cext is in F 

For best resuits, system ground should be applied to the 
Cext terminal. These devices do not require a switching 
diode In series with the Rext/Cext terminal (as required by 
some other monostable multivlbrators) . 

c8 SAMSUNG SEMICONDUCTOR 
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TO Co.. TO I\xr/C, .. 
TERMINAL TERMINAL 
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KS54AHCT 465/466 
KS74AHCT 467/468 

FEATURES 
• i'unctlon, pl/M)ut, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-5tate outputs with high drive current 

(lOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'465 and '466 '467 and '468 

<31 Vee 113 Vee 

A1 <32 1A1 2G 

Y1 A8 1Y1 2A4 

A2 Y8 1A2 12Y4 

Y2 A7 1Y2 2A3 

A3 Y7 1A3 2Y3 

. Y3 A6 1Y3 2A2 

A4 Y6 1A4 2Y2 

Y4 AS 1Y4 2A1 

GND YS GND 2Y1 

LOGIC DIAGRAMS 

'465 '466 

A' >-+ ........ V, 

-=_ ... 1:>--+ ...... V' 

>--+"-"-VI 

>--+=ve 

....L!.!!1--I':>--t'''''- V7 

>---'''"-'-V8 

=8 SAMSUNG SEMICONDUCTOR 

Octal Buffers and Line Drivers 
with 3-State Outputs 

DESCRIPTION 
These high-speed octal buffers and drivers are designed 
specifically to improve both the performance and density 
of 3-state memory address drivers, clock drivers, and bus­
oriented receivers and transmitters. The designer has the 
choice of inverting! noninverting outputs and various types 
of output controls. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by int~rnal diode clamps to Vcc and 
ground. 

FUNCTION TABLE· 

Input Output 

G, G, A '465 '466 

L L L L H 
L L H H L 
H X X Z Z 
X H X Z Z 

Input Output 

G G A '487 '468 

H L L L H 
H L H H L 
L H X Z Z 

'467 '488 

IV' ~-t ...... IV' 

'VI :>0-1"""" 'VI 

'V3 >-+ .......... 'n 

'v. -II> ........ """'''''' 'v. 

" IV' 
,. .VI >-+"""'-IV2 

15) 2Y3 

17 IV4 
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KS54AHCT .400/41;)" 
KS74AHCT 467/468. 
Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) .... " ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . .. ±250 mA 
Storage Temperature Range, TOIg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability 

Octa/Buffers and Line Drivers 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

. Recommended Operating Conditions 
Supply Voltage: Vcc . .. . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 

DC ELECTRICAL CHARACTERISTICS (Vec=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20I'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mAI 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 "A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current 10UT=0"A 
per input pin 

Additional Worst VI=2.4V 

I Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT=0"A J 
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KS54AHCT 4651466 
KS74AHCT 4671468 

Octal Buffers and Line Drivers 
with 3-State Outputs 

. AHCT465, AHCT466, 
AC ELECTRICAL CHARACTERISTICS (Input t" t,"2 ns), AHCT467 AHCT468 

T.=25·C 
KS74AHCT 54AHCT 

T.= -40'C to +85'C T.=+55·C to .125·C 
Plrlmeter Symbol Conditions Ycc=5.0Y 

Ycc=5.0Y:l:10% Vcc- 5.OY :l:10% 
Unit 

Typ Min MIX Min MIX 

tpLH CL=50pF 7 12 14 
Propagation Delay, CL=150pF 10 17 20 
A to Y 

- ns 
tpHL CL=50pF 7 12 14 

CL=150pF 10 17 20 
--

tPZH 
CL=50pF 12 20 24 

Output Enable Time, r---- RL=lkO 
CL=150pF 15 25 --r-_}O ___ 

Enable to Y ns 
tPZL 

CL=50pF 12 20 24 
CL=150pF 15 25 30 --- ---

Output Disable Time, ~ RL=lkO 13 18 22 
Enable to Y CL=50pF 

-- ----_. ns 
. tpLZ 13 18 22 --r----- --

Input Capacitance C'N 5 pF 
-----

Output Capacitance COUT Output Disabled 10 pF 
---------.--

Power Dissipation Cpo 
Output Disabled 5 pF 

CapaCitance' (per stage) Output Enabled 30 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 0111101::1 
KS74AHCT 520/521/522 

8-Bit/dentity 
Comparators 

FEATURES 
,. Compares two 8-bit words 
• 'S18, 'S20 and S22 have 20kll pull-up Resistors on 

Q Inputs ' 

INPUT OUTPUT FUNCTION 
TYPE PULL-UP AND 

RESISTOR CONFIGURATION 

'518 Yes P=Q Open-Drain 

'519 No P=Q Open-Drain 

'520 Yel:; P=Q Totem-Pole 

'521 No P=Q Totem-Pole 

'522 Yes P=Q Open-Drain \ 

t '521 is identical to '688 

• Function, pilHlut, speed and drive compatibility with 
S4/74ALS logic family 

• Low power consumption chatacteristic of CMOS 
• Wtate outputs with high drive current 

(IOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +8S·C 
KSS4AHCT: -SS·C to +12S·C 

• Package options inClude plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

v~ 

PO P=o/P=Ot 

07 
P1 P7 

01 06 

P6 

05 
P3 P5 

Q4 

P4 

t P=Q for '518 and '519; 
P=Q for '520, '521, '522. 

=8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These identity comparators perform comparisons on two 
eight-bit binary or BCD words. The '518 and '519 provide 
P=O outputs, whHe the '520,521, and '522 provide P=Q 
outputs. The '518; '519, and '522 have open-dram 
outputs. The '518, '520, and '522 feature 20-kll inputs 
for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

INPUTS OUTPUTS 

DATA ENABLE 
P=Q P=Q P,Q G 

P=O L H L 

P>Q L L H 

P<O L L H 

X H L H 
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KS54AHCT 
KS74AHCT 

5181519 
52015211522 

8-Bit Identity 
Comparators 

LOGIC DIAGRAMS 

'5181'519 

07-'..:""----c~ 

P4 

PO,--, ......... 

00 (3) 

G (I) 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. -o.sv to + 7V 
DC Input Diode Current. ilK 

(VI < -O.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Va < -0.5V or Va > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Va < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 
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'520/'521/'522 

P6 

06 -'..:-"'--01<>-' 

P5----........., 

05----.....~ 

P2. --'-'''---\::)O-, 

02!---".L..-.--C:~ 

Ol--........ ~ 

G (1) 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 85°C 
Ceramic Paekage (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range . KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHC,r\ 5181519 
KS74AHCT 52015211522 

8-Bit Identity 
Comparators 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

I 
KS74AHCT 54AHCT 

Parameter Symbol Test Conditions T. =25°C 
TA= -40°C to +.85°C I T.= -55°C to +.125°C Unit 

~ 

Typ Guaranteed Limit$ 
---- ------ ----- ---"-- ---
Minimum High-Level 

VIH 2.0 2.0 2.0 V 
Input Voltage 

----- ---f-- -- ------- --I-----
Maximum Low-Level 

VIL 0.8 0.8 0.8 V 
I Input Voltage 

---- --I--
Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH lo=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
(Totem-pole Outputs) lo=-6mA 4.2 3.93 3.84 3.7 

--I--
Maximum Low-Level VIN=VIH or VIL 

I Output Voltage 
VOL 

lo=20,..A 0 0.1 0.1 0.1 V 
(All Outputs) lo=12mA 0.26 0.33 0.4 

lo=24mA 0.39 0.5 
----------- ---1--- . - --- - -- -- --
Maximum Input Vee=Max 

I Current, VIN=2.7V ..,.0.2 ':"0.2 -0.2 rnA 
(,518, '520 and '522 VIN=0.4V -0.6. -0.6 -0.6 
o input) 

Maximum Input 
Current liN VIN=Vec or GND ±0.1 ±1.0 ±1.0 ,..,.. 
(All other Inputs) 

Maximum Output 
VIN=VIH or \IlL Leakage Current loz 
VouT=Vee 

±0.5. ±5.0 ±10.0 ,..A 
(Open-Drain Outputs) 

For '518, '520 and 
'522: 
VIN=GND (OO-O7) 3.5 3.5 3.5 rnA 

Maximum VIN=Vee or GND 
Ouieseent Icc (all other inputs) 
Supply Current For '519 and '521: 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
louT = o,..A ---
per input pin 

Additional Worst VI=2.4V 
Case Supply fl.lee other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

louT=O,..A 
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KS54AHCT 
KS74AHCT 

5181519 
52015211522 

8-Bit Identity 
Comparators 

AC ELECTRICAL CHARACTERISTICS (Input tr • t, .. 2 ns). AHCT518. AHCT5·19 

S4174ACHT KS74AHCT S4AHCT 

Characterlltlc Symbol Conditions 
T.=2S·C T ... -40·C to +8S·C T.= -SS~C to +12S·C 
Vcc- SV Vcc- SV :!:10% Vcc=S.OV:!: 10% 

Typical Min Max Min Max 

tpLH CL=50pF 20 30 35 
Propagation Delay. CL=150pF 23 35 41 
P or Q to P=Q 

tpHL CL=50pF 15 25 30 
CL=150pF 18 30 36 

tpLH 
C=50pF 16 23 27 

Propagation Delay. CL=150pF 19 28 33 
G to P=Q 

tpHL 
CL=50pF 11 18 22 
CL=150pF 14 23 28 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,"2 ns). AHCT520. AHCT521 

S4/74ACHT KS74AHCT 
TA=2S·C T. = -40·C to +8S·C 

Characteristic Symbol Conditions 
Vcc- SV Vcc =5V:!:10% 

Typical Min Max 

tpLH CL=50pF 12 19 
Propagation Delay. CL=156pF 15 24 
P or Q to P=Q CL=50pF 12 19 

tPHL CL=150pF 15 24 

tpLH 
C=50pF 11 17 

Propagation Delay. CL=150pF 14 22 
G to P=Q CL=50pF 11 17 

tPHL CL=150pF 14 22 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

AC ELECTRICAL CHARACTERISTICS (Input tr• t, .. 2 ns), AHC522 

S4/74ACHT KS74AHCT 

Characterlltlc Symbol Conditions 
TA=2S·C T.=-40·C to +8S·C 
Vcc=SV Vcc =SV:!:10% 

Typical Min Max 

tPLH 
CL=50pF 19 28 

Propagation Delay. CL=150pF 22 33 
P or Q to P=Q 

tpHL CL=50pF 14 23 
CL=150pF 17 28 

tp~H 
C=50pF 16 23 

Propagation Delay. CL=150pF 19 :28 
G to P=Q 

tpHL CL=50pF 11 18 
CL=150pF 14 27 

Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determin~s the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms' see section 2 . 
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S4AHCT 
T. = -ss·c to +12S·C 

Vcc=S.OV:!: 10% 

Min Max 

23 
29 

23 
29 

20 
26 

20 
26 

S4AHCT 
T.=-SS·Cto +12S·C 

Vcc=S.OV:!: 10% 

Min Max 

33 
39 

28 
34 

27 
33 

22 
33 

\ 

Unit 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

pF 

pF 
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KS54AHCT 533 
KS74AHCT 

Octal 0-Type Transparent Latches 
with 3-8tate Outputs 

FEATURES· 
• 8 latches In a single package 

\ • Full parallel access for loading 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption. characteristic of CMOS 
• Wtate oJ.ltputs with high drive current 

(lOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to 5.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +8S·C 
KS54AHCT: -SS·C to +12S·C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

6C Vee 
11:1 80 
10 80 
20 70 
2l:i 7'l:i 
3~ 80' 
30 60 
40 60 
~ s'l:i 

. ClNO c 

LOGIC DIAGRAM 
10 20 30 40 

10 20 30 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '533 consists of 8 high·speed O·type latches coupl· 
ed to 3-state output buffers with high drive current capabili· 
ty .It can be used in implementing buffer registers, 1/0 ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (C) is high, 
the Q outputs follow the complements of the data (0) in­
puts. When the enable Is low, the outputs latch at the levels 
that were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high· impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These device$ provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Latch) . 

Inputl! 

OC Enable C D 

L H H 
L H L 
L L X 
H X X 

50 60 70 80 

eo 

Output 

Q 

L 
H 
00 

(19) 

so 

Z 
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KS54AHCT 533 
KS74AHCT 

Absolute Maximum Ratings*· 
Supply Voltage Range Vee, -0~5V to +iv 
DC Input Diode Current, ilK 

(VI < -o.sv or VI > Vee +O.S\I) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vee +O.SV) ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.SV < Vo < Vee +O.SV) . . . ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . ±2S0 mA 
Storage Temperature Range, Tstg ... -6SoC to +1S0°C 
Power Dissipation Per Package, Pdt ... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal D-Type Transparent Latches 
with 3-State Outputs 

't Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Cerarflic Package (J): -12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vce . . . . . . . . . . . . 4.SV to S.SV 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: '-40°C to +8SoC 
KSS4AHCT: -SsoC to +12SoC 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=SV±10% Unless Otherwise Specified) 

Characteristic Symbol Test Conditions 

Minil;num High-Level 
VIH Input Voltage 

Maximum Low-Level 
VIL Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA 
10=-6mA 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10 = 20llA 
Output Voltage 10=12mA 

10=24mA 

Maximum Input 
liN VIN=VCC or GND Current 

Maximum 3-State . Output Enable 

Leakage Current loz =VIH 
VouT=Vec or GND 

Maximum Quiescent 
Icc 

. VIN=VCC or GND 
Supply Current 10UT=01lA 

per input pin 

Additional Worst Vl=2.4V 

Case Supply Alce other Inputs: 
Current at Vee or GND 

10UT=OIlA 

eSC SAMSUNG SEMICONDUCTOR .. 

T. =2S"C 

Typ 

2.0 

0.8 

Vec Vee -0.1 
4.2 3.98 

0 0.1 
0.26 
0.39 

±0.1 

±O.S 

8.0 

2.7 , 

KS74AHCT KSS4AHCT 
T.= -40"C to +8S"C T.= -SS"C to +12S"C Unit 

Guaranteed Limits 

2.0 2.0 V 

0.8 0.8 V 

Vcc -0.1 Vee -.0.1 V 
3.84 3.7 

0.1 0.1 
0.33 0.4 V 
O.S 

±1.0 ±1.0 IlA 

±S.O ±10.0 IlA 

80.0 160.0 IlA 

2.9 3.0 mA 
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KS54AHCT·533 
KS74AHCT 

Octal 0-Type Transparent I-atches 
with 3-5tate Outputs 

AC' ELECTRICAL CHARACTERISTICS (Input tr • tt<2 ns). AHCT533 

r. _2SOC 
KS74AHCT 

T ... -40'C to +8S'C 
Characteristic Symbol Conditions t Vcc- S•OV 

Vcc-S.OV:l:l0% 

Typ Min Max 

tpLH CL=50pF 10 16 

Propagation Delay. CL=150pF 13 21 

D to a CL=50pF 10 16 
tpHL 

CL=150pF 13 21 

tpLH 
C=50pF 13 21 

Propagation Delay. CL=150pF 16 26 

C toO 
tpHL 

CL=50pF 13 21 
CL=150pF 16 26 

tPZH 
CL=50pF 11 18 

Output Enable Time. CL=150pF 14 2.3 
OC to any a r--- RL=lkO 

tpZl. CL=50pF 11 18 
CL=150pF 14 23 

Output Disable Time. ~ RL=lkO 13 18 
OC to any Q CL=50pF . .tPLZ 13 18 

Pulse Width. 
tw 9 15 

C High 

Setup Time. 
t.u 9 15 

D before C~ 

Hold Time. 
th 3 5 

D after C~ 

Input 
CIN 5 

Capacitance 

Output 
Coot Output Disabled 10 

Capacitance 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance' (per stage) OC=GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS64AHCT 
T ... -Ssoc to +12SOC 

Vcc-S.OV:I: 10% 
Unit 

Min Max 
. 19 

25 

19 
ns 

25 

25 
31 

ns 
25 
31. 

22 
28 

22 
ns 

28 

22 
ns 

22 

18 ns 

18 ns 

7 ns 

pF 

pF 

pF 

312 



KS54AHCT 534 
KS74AHCT 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3.state outputs with high drive cumint 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

6C Vee 

10 80 
10 80 

20 70 

20 7Q 

30 SO 

3D SO 

40 50 

40 50 

GNO CLK 

LOGIC DIAGRAM 
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Octal D-Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
The '534 consists of 8 high·speed O·type edge·triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, 1/0 ports, bidirectional bus driver arid working 
registers. 

The flip-flops are edge-triggered on the positive transition 
of the clock: the 0 outputs are set to the complement of 
the logic levels that were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs in high-impedance state when it 
is taken high, the OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSnL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge. by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs Output 

OC CLK 0 Q 

L t H L 
L t L H 
L L X 00 
H X X Z 
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KS54AHCT 534 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V). ±70 mA 
Continuous Current Throurih 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to+150°C 
Power Dissipation Per Package, Pdt ..... 500 mW 

• Absolute Maximum 'Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal D-Type Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or !3ND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =250 C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VrH or VrL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VrN=Vcc or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VrH ±O.5 ±5.0 ±10.0 ,..A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VrN=Vcc or GND 8.0 80.0 160.0 ,..A Supply Current· 10uT=0,..A 
per input pin 

Additional Worst Vr=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

10UT=0,..A 
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KS54AHCT 534 
KS74AHCT 

Octal D-Type Flip-Flops 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,<2 ns). AHCT534 

KS74AHCT KSS4AHCT 

Characteristic Symbol Conditions' 
T. =2S·C T.,. -40.C to +8S.C 
Vcc=S.OV Vcc=S.OV:100/0 

T. = -SS·C to + 12S·C Unit 
Vcc=S.OV: 10% r--------

Typ Min Max Min Max 

Maximum Operating Imax CL =50pF 50 35 30 MHz 
~F-,--re::..:q,-=u-,--e-,--nc:":V _____ t _ ----__+---------f---+-----+---+-----f__---+--j 

Propagation Delay. 
ClK to any a 

CL=50pF 8 14 17 
tpLH CL = 150pF 11 19 23 

CL=50pF 8 14 17 
tpHL CL = 150pF 11 19 23 

f-------,----+--t;z~-r- I CL =50pF 11 18 22 

Output Enable Time. _. __ RL = 1 kG :-C:..:L:....=...c1_.:5...::0-"-P'-Ft--_14_-t-___ t--=2::...:3'-----t-___ +-_2_8_-I 
OC to any a '[CL=50pF 11 18 22 

tPZL I CL =150pF 14 23 28 

13 18 22 Output Disable Time. ~ RL=1kO 
OC to any a tpLZ CL =50pF 
f-------------~ 

13 18 22 

Pulse Width, 
ClK High or low tw 9 18 15 

Setup Time, 
D before ClKt tsu 9 14 17 

-3 o o 

ns 

ns 

ns 

ns 

ns 

ns 
Hold Time, 
Dafter ClKt 

f-=-=:.....::..::::...:.:..-------+--.-- -----.-.--------+-----+-----+-----t------r-------t-------l 
Input Capacitance _~~_I--_. _______ __+--5--+_---f__--_t_---+---__i-p=-F__1 
Ol':put Capacitance COUT Output Disabled 1 ° pF 
~~-~-----+ r--=--.-----__i----+------__i---~---T_--~~~ 

Power Dissipation Cpo OG=Vcc 305 pF 
Capacitance· (per stage) OC=GND 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' I + Icc Vee. 
r For AC switching test circuits and timing wavelorms see section 2. 
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KS54AHCT 5401/541 
KS74AHCT" I~ 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL =24 inA @ VOL =0.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 
. and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C . 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Gl 
(1) 

(31 Vee 
Al (32 

G2 
(19) 

A2 Yl 

A3 Y2 Al 

A4 Y3 

A5 V4 

A6 Y5 
A2 

A7 V6 

AS Y7 
A3 

VS 

A4 

A5 

FUNCTION TABLE 
AS 

Input Output A7 

Ci. (f, A '540 '541 

L L L H L AS 

L L H L H 
H X X Z Z 
X H X Z Z 

c8 SAMSUNG SEMICONDUCTOR 

Octal Buffers' and Line Drivers 
with 3-State Outputs 

DESCRIPTION 
The '54.0 and '541 are general purpose high·speed octal 
line drivers/buffers with 3·state outputs. The inputs and 
outputs are located on opposite sides of the 2.Q-pin 
package, thus improving circuit board density. The '54.0 
provides inverted data and the '541 provides true data at 
the outputs. 

The three-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all eight outputs are in the high 
impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 

. allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

Ail inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAMS 

'540 (i) '541 
Gl 
G2 

(19) 

(lS) (1S) 
Yl Al Yl 

(17) 
Y2 A2 

(17) 
Y2 

(16) 
Y3 A3 

(16) V3 

(15) (15) 
Y4 Y4 

(14) (14) 
Y5 Y5 

(13) (13) 
V6 A6 V6 

(12) 
A7 

(12) 
Y7 Y7 

(11) YS (9) (11) 
YS 
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KS54AHCT 5401541 
KS74AHCT I~ 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. ilK 

(VI < -0.5V or VI > Vcc +0.5V) . . . .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal Buffers and t.ine Drivers 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6.5°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . .... 4.5V t05.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature . 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr • tf . . . . . . . . . Max 500 ns 

• Unused inpllts must always be tied tq an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vce -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
lIN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current lOUT = o,..A 
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. KS54AHCT 5401541 
KS74AHCT II 

Octal Buffers and Line Drivers 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,<102 nS).AHCT540. AHCT541 

T. =2S"C 
KS74AHCT 

T. = -40"C to +8S"C 
Charactarlstlc Symbol Condltlonsl Vcc=S.ov 

Vcc=S.OV±10% 

Typ Min Max 

tPLH 
CL= 50pF 7 12 

Propagation Delay. CL=150pF 10 17 
A to Y 

tpHL 
CL= 50pF 7 12 
CL =150pF 10 17 -

tPZH 
CL= 50pF 12 20 

Output Enable Time, CL=150pF 15 25 
('3 to Y 

- RL=1kO 
CL=50pF 12 20 

tPZL 
CL=50pF 15 25 

Output Disable Time ~ RL=1kO 14 19 
('3 to Y CL=50pF tpLZ 14 19 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipaticm 
Cpo 

G=Vcc 5 
Capacitance' (per stage) G=GND 30 

,. Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

, c8 SAMSUNG SEMICONDUCTOR 

KSS4AHCT 
T .... -SS"C til + 12S"C 

Vcc=S.OV± 10% 

Min Max 

14 
20 

14 
20 

----
24 
30 

24 
30 

23 

23 

Unit 

, 

. ns 

ns 

ns 

pF 

pF 

pF 
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KS54AHCT 563 
I5S74AHCT 

Octal D-Type Transparent Latches 
with 3-5tate Outputs 

FEATURES 
• 8 latches In a single package 
• Full parallel access for loading 
• Function, pllHlut, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumptIon characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24mA @ 'VOL = O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage ..ange: 4.5V to 5.5V 
• Characterized for operation, over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to + 125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

6C Vcr; 
10 10 
20 20 
3D 30 
40 4Ci 
50 50 
so sCi 

70 7Q 

80 80 
GNO C 

LOGIC DIAGRAM 

'ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '563 consists of 8 high-speed Ootype latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty. It can be used in implementing buffer register, 1/0 ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (C) is high, 
the a outputs follow complements of the data (D) inputs. 
When the enable is low, the outputs latch at the leveis that 
were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance stage when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interiace with TTL, NMOS and CMOS devices 
without any external components. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs Output 

OC Enable C 0 Q 

L H H L 
L H L H 
L L X 00 
H X X Z 
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KS5£1AHCT '563 
KS74AHCT . 

Absolute Maximum Ratings· 
Supply Voltage Range Vee •....... -0.5V to -f7V 
DC Input Diode Current. "K 

(V, < -0.5V or V, > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex-. 
posure tc? these conditions may affect device reliability,' 

Octal 0-Type Transparent,:Latchss 
with 3-State Outputs . 

t Power DisSipation temperature derating: 
Plastic Package (N): -, 2mWI·C from 65·C to 85·C 
Ceramic Package (J): -12mWl·C from 100·C to 125·C 

Recommended Operating Conditions . 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. V'N. VOUT .. ov to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
. KS54AHCT: -55·C to +125·C 

Input Rise & Fall TImes. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25·C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.=-40·Cto +85·C T.=.-55·Cto +125·C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V'H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V'L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V'N=V'H or V'L 

Output Voltage VOH 10=-20IlA Vee Vee -0.1 Vee -0.1 ~ec -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

V'N=V,~ or V'L 
Maximum Low-Level 10=201lA 0 0.1 0.1 0.1 
Output Voltage VOL 

10=12mA 0.26 0.33 0.4 V 
10=24mA 0:39 0.5 

Maximum Input 
"N V'N;=,Vee or GND ±0.1 ±1.0 ±1.0 ".A Current 

Maximum 3-State Output Enable 

Leakage Current loz =V'H ±0.5 ±5.0 ±10.0 ".A 
VouT=Vee or GND 

Maximum .Quiescent 
Icc 

V'N=Vee or GND 8.0 80.0 160.0 ".A Supply Current 10UT=0".A 
per input pin 

Additional Worst V,=2.4V 
Case Supply , t:.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

" 10UT=0".A 
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KS54AHCT 563 
KS74AHCT 

Octal D-Type Transp.rent·Latches 
with 3-8tate Outputs . 

AC ELECTRICAL CHARACTERISTICS (Input tr. tt<2 na). AHCT563 

T. -250C 
K874AHCT 

T. - -40°C to +85°C 
Charact.lltlc Symbol COl'ldHlonat Vee- 5.OV 

Vcc-5.0V:t:10% 

Typ Min Max 

tPLH . 
CL- 50pF 12 18 

Propagation Delay. CL-150pF 15 23 
DtoCi CL= 50pF 12 18 

tPHL CL=150pF 15 23 

tpLH C- 50pF 14 22 
Propagation Delay. CL";150pF 17 27 
CtoCi CL= 50pF 14 22 

tPHL CL=150pF 17 27 

tPZH 
CL- 50pF 11 18 

Output En~e Time. CL=150pF 14 23 
- RL=lkO 

OC to any a 
tPZL 

CL= 50pF 11 18 
CL=150pF 14 23 

Output Disable Time. ~ RL=lkO 1·3 19 
OC to any Q CL-50pF tpLZ 13 19 

Pulae Width. 
tw 9 15 

C High 

Setup TIme. 
tou 6 10 

D before C~ 

Hold Time. 
th 3 5 

D after C~ 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance· (per stage) OC=GND 30 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

K854AHCT 
T ... -55~C to +121°C 

Vcc-5.0V:t: 10% 
UnH 

Min Max 

22 
28 

22 
na 

28 

27 
33 

na 
27 
33 

22 
28 

22 
na 

28 

22 
oa 

22 

18 na 

10 ns 

7 ns 

pF 

pF 

pF 
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KS54AHCT564 
KS74AHCT " 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

SA/74AlS logic family 
• low power consumption characteristic of CMOS 
• 3-State outputs with hlg" drive current 

(IOL = 24mA @ VOL = O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 
, and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Char{lcterlzed for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C + 85°C 
KS54HACT: -55°C + 125°(: 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic aOO-mii DIPs 

PIN CONFIGURATION 

oc Vee 
10 10 

20 20 

3D 30 
40 40 
50 50 
60 60 
70 70 
60 8Ci 

GNO CLl< 

LOGIC DIAGRAM 

ciS SAMSUNG SEMICONDUCTOR, 

Octal 0-Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
The '564 consists of 8 high-speed Ootype edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, 1/0 ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered: on the positive transition 
of the clock, the Q outputs are set to the complement of 
the logic levels that were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high impedance stat when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their AlSTTL counterparts and yet maint'lin 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static 'discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output 

OC ClK 0 Q 

L t H L 
L t L H 

\ 
L L X 00 
H X X Z 
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KS54AHCT 564 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vec +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5\( < Vo < Vec +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Toto ... -65'C to +150'C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
whieh permanent damage to the device may occur. 
These are str.ess ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliebility. 

Octal 0-Type Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOIJr .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40'C to +85'C 
KS54AHCT: -55'C to +125'C 

Input Rise & Fall TImes, tr, tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T. =25°C T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20llA Vee Vee -0.1 Vce -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20"A 0 0.1 0.1 0.1 
Output Voltage VOL 10=;12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 "A Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 "A Supply Current 10uT=OllA 
per input pin 

Additional Worst VI=2.4V 
Case Supply .6.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

louT-OJAA 
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KS54AHCT564 • 
KS74AHCT 

Octal. ~Type FU~FIOPS' 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t" tJ<2 na), AHCT564 . , 

T.-2&OC 
KS74AHCT 

T. - -40°C Jo +8&OC 
Characterlltlc Symbol CondHlOn.t Vcc- 5,Ov 

vcc·5~Ov:t10% 

Typ Min Max 
Maidmum Operating 

fmax CL- 50pF 50 35 
Frequency 

tpLH CL- 50pF 8 14 
Propagation .Qelay, CL-150pF 11 19 
CLK to any Q CL- 50pF 8 14 

tPHL CL=150pF 11 19 

tPZH 
CL"" 50pF 11 18 

Output Enable Time, CL-150pF 14 23 
t--- RL-1kO ae to any 0 

tPZL 
CL'"' 50pF 1·1 18 
CL-150pF 14 23 

Output Disable TIme, ~ RL=lkO 13 19 

00 to any 0 tpLZ CL-50pF 13 19 

Pulae Width, 
tw 9 15 

CLK High or Low 

Setup Time, t... 9 14 
D before CLKt 

Hold Time, 
th -3 0 Dafter CLKt 

Input CapaCitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC-Vcc 5 

Capacitance" (per atage) OC-GND 30 

" Cpo determines the no-load dynamic power dissipation: Po-Cpo Vcc' f + lee Vee. 
t For AC switching teat circuita and timing waveforms see aection 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS&4AHCT 
T •• -&&OC to +12&OC 

vee-5,Ov:t 10% 
UnH 

Min Max 

30 MHz 

17 
23 -

17 
·na 

23 

22 
28 

22 
na 

28 

22 
na 

28 

18 na 

17 na 

0 ns 

pF 

pF 

pF 
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KS54AHCT 573 
KS74AHCT 

FEATURES 
• 8 latches In a single package 
• Full parallel access for loading 
• Function, pln-out, speed and drive compability with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• Utate outputs with high drive current 

(lOL = 24 mA @ VOL = O.5V) for dl.ract bus Interface 
• Inputs and outputs interface dlraclty with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to + 85°C 
KS54HACT: -40°C to + 125°C 

Oct8~ 0-Type Transparent Latches 
with 3-8tate Outputs 

DESCRIPTION 
The '573 conSists of 8 high·speed O·type latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty. It can be used in implementing buter registers, lID ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (C) is high, 
the 0 outputs follow the data (0) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the 0 inputs. 

The output buffers are controlled by a common signal (DC) 
which places the outputs at a high-impedance state when 
it is taken high. The DC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

• Package options Include plastic "small outline" 

packages, standard plastic and ceramic 30o-mil DIPs 
There devices provide speeds and drive capability 
equivalent ot their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

PIN CONFIGURATION 

6C v"" 
10 10 
20 20 
3D 3Q 

40 40 

50 50 
60 60 
70 70 
80 80 

GNO C 

LOGIC DIAGRAM 

c8 SAMSUNG SEMICONDUCTOR 

A" inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs Output 

OC Enable C 0 Q 

L H H H 
L H L L 
L L X 00 
H X X Z 
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KS54AHCT 573 
KS74AHCT 

Octal D· Type Transparent Latches 
with 3-5tate Outputs . 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Gurrent. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < '10 < Vcc +0.5V) .......... ±70 mA 
Continuous Current Through 

Vcc or ~ND pins .............. " .. ±250 mA 
Storage Temperature Range. Tatg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW' 

.• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress Jatings only and functional operation 
of the device at or ~eyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package '(N): -12mW/oC from' 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. Y,N. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
. KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tl . . . . . . . . . Max 500 ns 

• Unused Inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise SpeCified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 
I Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20j.lA Vee Vee -0.1 Vec -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10 = 20j.<A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 j.lA Current 

Maximum 3-State Output Enable 

L.8akage Current loz =V,H ±0.5 ±5.0 ±10.0 j.<A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc V'N=VCC or GND 8.0 80.0 160.0 j.lA Supply Current 10uT=Oj.lA 

per input pin 

Additional Worst V,=2.4V 
Case. Supply .6.lcc other Inputs: . 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0j.<A 

1 
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KS54AHCT 573 
. KS74AHCT 

Octal D-Type Transparent Latches 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t,· tl .. 2 ns), AHCT573 

T. =25·C 
KS74AHCT 

T. = -40·C to +85·C 
Characteristic Symbol Condltlonst Vec=5.0V 

Vce~S.OV:l:10% 

Typ Min Max 

tpLH CL= 50pF 9 14 
Propagation Delay, CL=150pF 12 19 
D to a CL= 50pF 9 14 tpHL 

CL=150pF 12 19 

tPLH 
C=50pF 12 20 

Propagation Delay, CL=150pF 15 25 
C to a CL= 50pF 12 20 

tPHL CL=150pF 15 25. 

tPZH 
CL= 50pF 11 18 

Output Enable Time CL=150pF 14 23 
OC to any a . r-----;-- RL=lkO 

tPZL 
CL= 50pF 11 18 , 
CL=150pF 14 23 

Output Disable Time ~ RL=lkO 13 19 
OC to any a CL=50pF tpLZ 13 19 

Pulse Width, 
tw 9 15 

C High 

Setup Time, 
tsu 6 10 

D before C~ 

Hold Time, 
th 4 7 

D after C~ 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC = Vee 5 

Capacitance' (per stagel OC=GND 30 

, Cpo determines the no-load. dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switchin·g test circuits and timing waveforms ·see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

1s54AHCT 
T. = - 5·C to +125·C 

Vee S.OV:I: 10% 
Unit 

MI~ Max 

I 17 
23 

ns 
17 
23 

24 
30 

ns 
24 
30 

22 
28 

22 
ns 

28 

22 
ns 

22 

18 ns 

12 ns 

9 ns 

pF 
·pF 

-- :--
pF 
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KS54AHCT 574: 
KS74AHCT 

FEATURES 
., Function, pln-out, speed and drive compatibility wHh 

. 54174ALSloglc family ., 
• low power consumption characteristic of CMOS 
• Wtate outputs wHh high drive current 

(19L = 24 mA @ VOL = o.SY) for direct bus Interface 
• Inputs and outputs interfece directly with TTL, NMOS 

and CMOS devices 
• Wide operetlng voltage renge: 4.SV to S.5V 
• Charectarized for operation over Industrial and 

mllHary t*'llperature renges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic aOO-mil DIPs' 

PIN CONFIGURATION 

5C Vee 

10 lQ 
20 2Q 
3D 3Q 
40 4Q 

50 5Q' 

80 sa 
70 7Q 

aD 8Q 

GNO CLK 

LOGIC DIAGRAM 
10 20 3D 40 

m; (1) 

lQ 2Q 3Q 

ciS SAMSUNG SEMICONDUCTOR 

Octal 0-Type' Flip-Flops 
with a-8tate Outputs, 

DESCRIPTION 
The '574 consists of 8 high-speed D-type edge·triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability . .It can be used in implementing buffer 
registers, 110 ports, bidirectional bus drivers and working 
registers. 

The flip-flops are edge-triggered on the positive tran· 
sition of the clock. The 0 outputs are set to the logic levels 
that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it Is taken high, The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levelS 
allow direct Interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground .. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output 

Of ClK D Q 

L t H H 
L t L. L. 
L L X 00 
H X X Z 

50 60 70 80 

4Q 5Q 6Q 7Q 8Q 
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KS54AHCT 5.74 
KS74AHCT 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may ocpur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affe~t device reliability. 

Octal 0-Type Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic PaCkage (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vec . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, t" tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be lied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

To =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions To= -40°C to +85°C To= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jlA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-emA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

--j--

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=0,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Lllee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

louT=O,..A 
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rKS~4AHCT 574 
KS74AHCT 

Octal D~Type FliP-Flops 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t" tt<2 ns), AHCT574 

I,T. -2S'C 
KS7~AHCT 

T. '" -40'C to +8S'C 
Cl!ar.ct .... ltlc Symbol Cond"lonet Ycc .. S.OY Ycc =5.0Y:I: 10% 

Typ Min 'Max 

Maximum Operating 
fmax CL= 50pF 50 35 

Frequency 

tpLH CL= 50pF 8 14 
Propagation Delay, CL=150pF 11 19 
ClK to any Q CL= 50pF 8 14 

tPHL CL=150pF 11 19 

tpZH 
CL= 50pF 11 18 

Output Enable Time, CL==150pF 14 23 
OC to any Q t--- RL=1kD 

tpZL 
CL= 50pF 11 18 
CL=150pF 14 23 

Output Disable Time, ~ RL-1kD ~3 18 
OC to any Q CL"'50pF tpLZ 13 18 

P.ulse Width, , tw 9 15 
ClK High or low 

Setup Time, 
tau 9 14 

D before ClKf 

Hold Time; 
th -3 0 

Dafter CLKt 

Input' Capacitance C'N 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5J 

Capacitance· (per stage) OC=GND 30 

• Cpo determines the no·load dynamic power ~issipation: Po=Cpo Vcc' f + Icc Vcc, 
t For AC switching test circuits lind timing waveforms see section 2, 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T •• -5S'C to +12SOC 

Ycc=S.OY:I: 10% Un" 

Min Max 

30 MHz 

17 
23 

17 
ns 

23 

22 
28 

22 
ns 

28 

22 
ns 

22 

18 ns 

17 . ns 

0 ns 

pF 

pF 

pF 
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KS54AHCT 5901591 
KS74AHCT I· 
Preliminary Specifications 

FEATURES 
• Choice of 3-State ('590) and Open-Drain ('591) Outputs 
• Function, pin-out, speed and drive compatibility with 

S4/74ALS logic family 
• Low power consumption characteristic of-CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.SV) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -55°C to +12SoC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

a" Vee 
Qe Q A 

Q D G 
Q, RCK 
Q F CCKEN 
Q. CCK- -
Q H CCLR 

GND RCO 

FUNCTION TABLE 

INPUTS 

G RCK CCUi' CCKEN CCK 

H X X -X X 

L X X X X 

L S X X X 

L L X X X 

L X L X X 

L X H L S 
L X H L L 
L X H H X 

X: Don't care"----_____________ _ 

.- RCO = OA'· Os' Oc' • OD' OE' • OF' OG' • OH' 

(OA' '" OH': Internal outputs of the counter) 

c8 SAMSUNG SEMICONDUCTOR 

8-Bit Binary Counters wi(h 
Output Registers 

DESCRIPTION 
These devices each consist of an 8-bit binary counter which 
feeds an 8·bit register. The counter is incremented on the 
rising edge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros stale. 

The output register is loaded with the contents of the 
counter on the riSing edge of the register clock, RCK. The 
outputs of this register feed the outputs which are enabl­
ed when Hie enable input, 13, is taken low. This enables 
connection of this part to a system bus. The 0 outputs of 
the '590 are 3-State and those for '591 are Open-drain. 

These devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION 

o Outputs disable 

o Outputs enable 

Counter data is stored into register 

Register state is not changed 

Counter clear 

Advance one count 

No count 

No count -
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KS74AHCT . l. . 

LOGIC DIAGRAM 

I c8 ~~MSUN~SEMICON~UcrOR 

8-Bit Binary Counters with 
Output Registers 
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KS54AHCT 590'591 
KS74AHCT 11 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ..... -O.SV to + 7V 
DC Input Diode Current, hK 

(VI < -O.SV or VI > Vcc +O.SV) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vcc +O.SV) ±20 rnA 
Continuous Output Current Per Pin,. 10 

(-O.SV < Vo < Vcc +O.SV) ±70 rnA 
Continuous Current T/:lrough 

Vcc~r GND pins. . . . . . . . . ±2S0 rnA 
Storage Temperature Range, T stg ... -6SoC to +1S0°C 
Power Dissipation Per Package, Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Binary Counters with 
Output Regi$ters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.SV to S.SV 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -SsoC to +12SoC 

Input Rise & Fall Times, t" tf . . . . . . . . . Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=SV±10% Unless Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 vi Input Voltage 

1 
MaXimum Low-Level 

VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH 10=-2OI'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
(All '590 Outputs and 10=-6mA 4.2 3.98 3.84 3.7 

. 'S91 RCO Output) 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 O.S 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum Output Output Enable 

Leakage Current loz =VIH ±O.S ±S.O ±10.0 I'A 
VOUT=VCC 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 I'A Supply Current I<:>UT=OI'~ 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

10UT=0~A 
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KS54AHCT 5901591 
KS74AHCT 1. 

8-Bit: Binary Counters with 
Output Registers 

I AC ELECTRICAL CHARACTERISTICS (Input tr, tt<2 ns), AHCT590 

S4/74ACHT KS74AHCT 

Characteristic Symbol Condltlonst 
T.=2S~C T ... -40°C to +8SoC 
Ycc-SY Ycc=SY:tl0% 

Typical Min Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay, ~ 15 25 
CCKt to RCO tPHL 15 25 

Propagation Delay, 
tPHL CL-50pF 17 28 

CClR~ to RCO 

Propagation Delay, ~ 10 16 
RCKt to 0 tPHL 10 16 

Output Ensble Time, tPZH 13 18 
GHoO 

-
tPZL CL=50pF 13 18 

Output Disable Time, ~ 
RL=1Kfi 13 18 

Gt to 0 tJi'LZ 13 18 

Pulse 
CCK or RCK 

10 15 
Duration 

High or low tw 
CCLR low 10 15 

CCKEN~ before 
10 15 CCKt 

Setup Time CClRt before 
tsu 6 10 CCKt 

CCKt to 
15 20 RCKttt 

Input Capacitance C IN 5 

Output Capacitance 
COUT Output Disabled 10 (0 Outputs) 

Power Dissipation Cap8.citance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + lec Vec. 
t For AC switching test circuits and timing waveforms see section 2. 

S4AHCT 
T ... -SsoC to + 125°C 

Unit 
Ycc ... S.OY:t 10% 

Min Max 

25 !"Is 

29 

29 
ns 

33 ns 

19 
ns 

19 

22 
ns 

22 

22 
ns 

22 

20 
ns 

20 

20 

10 ns 

25 

pF 

pF 

pF 

tt This setup time ensures the register will see stable data from the counter outputa. The clocks may be tied together In 
which case the register state will be one clock pulse behind the counter . 
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KS74AHCT . 1. 

8-Bit Binary Counters with 
Output Registers 

AC ELECTRICAL CHARACTERISTICS (Input t,. tf~2 ns). AHCT591 

S4/74ACHT KS74AHCT 

Characteristic Symbol Condillons! 
T.=2S·C T. = -40·C to +8S·C 
Vcc=SV Vcc=SV:t10% 

Typical Min Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay. ~ 15 25 
CCKt to RCO tpHL 15 25 

Propagation Delay. 
tPHL CL=50pF 17 28 

CCLR~ to RCO 
RL=lkO 

Propagation Delay. ~ 18 31 
RCKt to <;I tPHL 10 16 

Propagation Delay. 
tpHL 14 20 GHoQ 

Propagation Delay. 
tPLH 14 20 GttO"Q 

Pul/le 
CCK or RCK 

10 15 
Duration 

High or Low tw 
CCLR Low 10 15 

CCKEN~ Low to 
10 15 

CCKt 

Setup Time CCLAt High to 
tsu- 6 10 

CCKt 

CCKt to 15 20 RCKttt 

Input Capacitance C1N 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC'swltching test circuits and timing waveforms see section 2. 

S4AHCT 
T.=-SS·C to +12S·C 

Unit 
Vcc=S.OV:t 10% 

Min Max 

25 MHz 

29 
ns 

29 

33 ns 

37 
ns 

19 

. 24 ns 

24 ns 

20 
ns 

20 

20 

10 ns 

25 

pF 

pF 

tt This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in 
which case the register state will be one clock pulse behind the counter. 
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KS54AHCT 5921593 
KS74AHCT . 
Preliminary Specifications 

FEATURES 
• Parallel Register Inputs ('592) 
• Parallel 3-State 1/0: Register Inputs/Counter Outputs 

('593) . 
• Counter Has Direct Overriding Load and.Clear • 
• Function, pln-out, speed and 1:Irlve compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 

'KS54AHCT: -55°(: to +125°C 
• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'592 

B ve" Ala. 
c A BlO. 

0 CLOAii C/Oc 

E RCK 0100 

F CCKEN E/O. 

G CCK FIOF 

H CCLR G/O. 

RCO H/OH 

CLOAii 
GNO 

FUNCTION TABLE 

INPUTS 

RCK CLOAD ecLR 
X L H 

X H L 

S H H 

L H H 

X H H 

X H H 
, 

X H H 

'593 

CCKEN 

X 

X 

X 

·X 

L 

L 

H 

Vee 

G 

G 
RCKEN 
-RCK 
CCKEN 
CcKeiiI 
CCK 
CCLR 
RCO 

CCK 

X 

X 

X 

X 

I 
L 
X 

X: Don't car=-e ________ ~---__::-

RCO OA/· Oa/ Oc/ • 00/ OE' • OF/ OG/ • OH' 

(OA / '" OH /: Internal outputs of the coun~er) 

c8 SAMSUNG SEMICONDUCTOR 

B-Bit Binary Counters with 
Input Registers 

DESCRIPTION 
The '592 and '593 both contain an 8-bit register which feeds 
an 8-bit binary couliter. The counter is incremented on the 
rising edge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
.enables either synchronous cascading of the counters by 
connecting the FiCO or the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear Input is also 
provided which will reset the counter to the all zeros state. 

The input register is loaded on the rising edge of the register 
clock, RCK. The outputs of this register feed the counter. 
The counter is loaded with the register's contents when 
the clock load, CLOAD, input is taken low. 

The '592 differs from the '593 in that the latter device has 
bidirectional I input/output pins. The 3-state outputs of the 
counter can be enabled and are active when enable input, 

. G, is taken low and input G is taken high. The outputs of 
the counter then appear on the register inputs. This enables 
connection of this part to a system bus. The '593 also has 
a second clock enable pin, CCKEN, which is active high 
and it also has an active low register clock enable, RCKEN. 

These devices provide speeds and drive capability 
~equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION 

Register data is loaded into counter 

Counter clear 

The data of a thru H inputs is stored into 
register 

Register state is not changed 

Counter advances the count 

No count 

No count 



KS54AHCT 5921593 
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LOGIC DIAGRAMS 
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8-Bit Binary Counters with 
Input Registers 

LOGIC DIAGRAMS (ContlOued) 
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KS54AHCT 592'593 ' 
KS74AHCT ,. 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc. . ...... -0.5V to + 7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins. . . . . . . . . . . . . ±250 mA 
Storage Teinperature Range, TSlg ... -65'C to +150'C 
Power Dissipation Per Package. Pdt ...... 500 mW 

'. .' Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Binary Counters with 
. Input Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage. Vce . . . .. . ....... 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. ov to Vcc 
Operating Temperature 

Range KS74AHCT: -40'C to +85'C 
KS54AHCT: -55'C to +125'C 

Input Rise & Fall TImes. 1,. tf . . . .. .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic· Symbol Test Conditions Ta= -40'C to +85'C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vec Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 I'A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 I'A Supply Current 10uT=01'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

IOUT=OI'A 

=8 SAMSUNG SEMICONDUCTOR 339 



, 
KS54AHCT 5'nI'JIJ:93 
KS74AHCT a~~, 

8-Bit Binary Counters with 
Input Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr, t~2 hsl, AHCT592 

T. =2S.C 
KS74AHCT 

T ... -40·C to +8S·C 

') 
Characteristic SymbOl Conditions! Vee-S.OV • Vcc=S.OV:t:10% 

Typ Min Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay, ~ 15 25 
CCKt to RCO tPHL 15 25 

Propagation Delay, 
~ CL=50pF 15 25 

CLOAD~ to RCO tpHL 15 25 

Propagation Delay, 
tpHL 15 25 

CCLR~ to RCO 

Propagation Delay, ~ CL=50pF 18 30 
RCKt to RCO tpHL CLOAD=GND 18 30 

, Pulse 
CCK or RCK 

10 15 
Width 

High or Low 

CCLR Low tw 10 15 

CLOAD Low 10 15 

CCKEN~ before 
10 15 CCKt -

Setup Time CCLAt before 
tsu 6 10 CCKt 

RCKt before 
10 15 CCKttt 

Data A·Ht before 
10 15 RCKt 

Hold Time th -3 0 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + 'Icc Vee. 
t For AC switchirlg test circuits and timing waveforms see section 2. 

KSS4AHCT 
T.= -5S·C to +12S·C 

Vee=S.OV:t: 10% 
Unit 

Min Max 

25 MHz 

29 
ns 

29 

29 
ns 

29 

29 ns 

36 
ns 

36 

20 

20 ns 

20 

20 

10 ns 

20 

20 

0 ns 

pF 

pF 

tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 
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8-Blt Binary Counters with 
Input Registers' 

AC ELECTRICAL CHARACTERISTICS (Input t,. t,<2 ns). AHCT593 

T. =25°C 
KS74AHCT 

Characteristic Symbol Conditions t Ycc=5.0Y 
T.- -40°C to +85°C 

Ycc=5.0Y:l:10% 

Typ Min Max 

Maximum ClOck Frequency fmax 50 30 

tpLH CL=50pF 15 25 
Propagation Delay. CL=150pF 18 30 
CCKt to Q f-----

tpHL CL=50pF 15 25 
CL=150pF 18 30 

Propagation Delay. ~ 15 25 
CCKt to ReO CL=50pF 

tPHL 15 25 

tpLH CL=50pF 15 25 
Propagation Delay. CL=150pF 18 30 
CLOA~ to Q 

'---

tPHL 
CL=50pF 15 25 
CL=150pF 18 30 

Propagation Delay. ~ 15 25 
CLOAD~ to RCO CL=50pF 

tPHL 15 25 

Propagation Delay. ~ CL=50pF 18 30 
RCKt to RCO tPHL CLOAD=GND 18 30 ----
Propagation Delay. 

tpHL CL=50pF 15 25 
CCLR~ to Q CL=150pF 18 30 

Propagation Delay. 
tPLH CL=50pF 15 25 

CCLR~ to RCO 

tPZH 
CL=50pF 13 20 

Enable Time. CL=150pF 16 25 
GtorG~toQ - RL=1kO 

tpZL 
CL=50pF 13 20 
CL=150pF 16 25 

Disable Time. t tpHZ RL=1kO 13 20 
G~orGttoQ CL=50pF tpu 13 20 

CCK or RCK 
10 15 Pulse High or Low 

Width tw 
CCLR Low 10 15 

CLOAD Low 10 15 

CCKEN~ before 
10 15 CCKt 

~~to 
10 15 Setup RCKt 

TIme CCLR~ before 
CCKt tau 6 10 

RCKt before 
10 15 CCKttt 

Data A-H 
10 15 before RCKt 

Hold TIme th -3 0 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

I~ower Dissipation 
Capacitance • Cpo 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

KS54AHCT 
T.= -55°C to +125°C 

Ycc=5.0Y:I: 10% 

Min Max 

25 

29 
35 

29 
35 

29 

29 

29 
35 

29 
35 

29 

29 

36 

29 
35 

29 

24 
30 

24 
30 

24 

24 

20 

20 

20 

20 

20 

10. 

20 

20 

0 

tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 
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Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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FEATURES 
• 8-Blt Serlal"n, Parallel-out ShiH Registers With 

Storage. 
• Choice of 3-State ('595) or Open-Drain ('596) Parallel 

Outputs. 
• ShiH Register Has Direct Clear. 
'. Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of. CMOS 
• Htate outputs with high drive currellt 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TIL, NMOS 

and CMOS devices . 
• Wide operating voltage range: 4.5V to 5.5V 
• Charactarlzed for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

FUNCTION TABLE 

INPUTS 

SER SRCK SRCLR 

X X X 

X X X 

X X L 

L J H 

H .J H 

X L H 

X X X 

X X X 

X: DON'T CARE 

Vee 

Q. 

SER 

G 
RCK 
SRCK 

SRCLR 

Qk 

RCK 

X 

X 

X 

X 

X 

X 

S 
L 

c8 SAMSUNG SEMICONDUCTOR 

G 

H 

L 

X 

X 

X 

X 

X 

X 

8-Sit Shift Registers with 
Output Registers 

DESCRIPTION. 
- These devices each contain an 8-bit serial-jn, pSraliel-out 

shift register that feeds an 8-bitD-type storage register. 
The storage register has parallel 3-state ('595) or open­
drain ('596) outputs. Separate clocks are provided for 
both the shift register and the storage register. The shift 
register has a direct-overriding clear, serial input, and serial 
output pins for cascading. 

Both the shift register and storage register clocks are 
positive-edge triggered. If the user wishes to connect both 
clocks together, the shift register state will always be one 
clock pulse ahead of the storage register. 

These devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by Internal diode clamps to Vcc and 
ground. 

FUNCTION 

QA thru QH outputs disable 

QA thru QH outputs enable 

Shift register is cleared. 

First stage of S.R. becomes "L". Other stages store 
the data of previous stage, respectively. 

First stage of S.R. becomes "H". Other stages store 
the data of previous stage, respectively. 

State of S. R. is not changed. 

S.R. data is stored into storage register. 

Storage register state is not changed. 
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LOGIC DIAGRAM 
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'S-Bit Shift Registers with 
Output Registers 

I 
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K~54AHCT .5951596 
KS74AHCT II 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ........ -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +O.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, T stg •.. -65°C to + 150° C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional' operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

.B-f/It smn Regu~rer$ rN"ltn 
Output 'tlflgisters··· . 

·t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Reco-:nmended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. ov to Vcc . 
Operating Temperature 

Range KS74AHCT: . -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

To =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.= -40°C to +85°C To= -55°C to +125°C llnlt 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 O.~ 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH 10=-20/lA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V (AU '595 Outputs and lo=-6mA 4.2 3.98 3.84 3.7 
'596 QH' Output) 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=2O/lA 0 0.1 0.1 0.1 
Output Voltage 10=12niA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 !lA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.Q /lA 
VOlJT=Vcc or GND 

Maximum Quiescent 
Ico VIN=VCC or GND 8.0 80.0 160.0 !lA Supply Current 10UT=0/lA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2~9 3.0 mA 
Current at Vccor GND 

10uT=0/lA 
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KS54AHCT 5951596 
KS74AHCT I~ 

8-Bit Shift Registers with 
Output Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr, tr<2 ns), AHCT595, AHCT596 

KS74AHCT KSS4AHCT 
T. -2SOC 

T ... -40°C to +8SOC T ... -5SOC to +12SOC 
Characteristic Symbol Condhlonst VCC" S•ov 

Vcc = 5.0V:t: 10% 

Typ Min Max 

Propagation Delay, ~ 9 25 
CL=50pF SRCKt to O'H tPHL 9 15 

tPLH 
CL=50pF 11 16 

Propagation Delay, CL=150pF 14 21 
RCKt to OA thru OH -

CL=50pF 11 17 
tpHL 

CL=150pF 14 22 

Output Enable Time, tPZH 
CL=50pF 14 20 
CL=150pF 17 25 G~ to OA thru OH - RL=1kD 

('595 only) tPZL 
CL=50pF 14 20 
CL-150pF 17 25 

Output Disable Time, 
~ RL=1kD 14 20 

Gt to OA thru OH 
('595 only) tpLZ CL=50pF 14 20 

Propagation Delay, 
CL=50pF 14 20 Gt to OA thru OH tPLH 

('596 only) CL=150pF 17 25 

Propagation Delay, 
CL=5epF 14 20 G~ to OA thru OH tpHL 
CL=150pF 17 25 

('596 only) 

Pulse SRCK or RCK 
tw 10 15 

Width SRCLR Low 10 1:::: . 
SRCLRt to 

6 10 Setup SRCKt 
Time SER to SRCKt tou 10 15 

SRCKt to 15 20 RCKtt 

Hold Time, th -3 0 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo Capacitance· 

• Cpo determines the no·load dynamic power dissipation: PO=CPD Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

Vcc=S.OV:!: 10% 

Min Mu 
18 

18 

19 
25 

20 
26 

24 
30 

24 
30 

24 

24 

24 
30 

24 
30 

20 

20 

12 

20 

25 

0 

tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 
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ns 

ns 

ns 
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KS54AHCT 597 
KS74AHCT . 

FEATURES 
• II-Blt Parallel Storage Register Inputs 
• shiH Register has Direct Overldlng load and Clear. 
• Function, pln-out, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• Hlgh-Drlv.current outputs: 

10L =8 iliA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices . 
• Wide operating voltage range: 4.5V to 5_5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: - 40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

10, 

SAC 11 

B lice 13 

C A 

0 SEA 

E SALOAD 

F ACK 

G SACK 

H SACLR 

Q'H 

c8 SAMSUNG SEMICONDUCTOR 

8-Bit Shift-Reg/stels with 
Input Latches 

DESCRIPTION 
The '597 consists of an S-bit storage latch feeding a 
parallel-in, serial-out S-bit shift' register. Both the storage 
register and the shift register have positive-edge triggered 
clocks. The shift register also has direct losd (from storage) 
and clear inputs. 

These aevices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOs power levels. The input ana output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage dueto 
static discharge by internal diode clamps to Vcc and 
ground . 

LOGIC DIAGRAM. 

,9' 
,b----4:>--Q.; 
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FUNCTION TABLE 
INPUTS 

SER SRCK SRCLR SRLOAD RCK 

X X L H X 

X X H J X 

L I H H X 

H J H H X 

X X X X 

X X X X ..J 
X X X X L 

Absolute Maximum Ratings· 
Supply Voltage Range Vec, .. -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vce +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vec +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . ±35 rnA 
Continuous Current Through 

Vec or GND pins . . . . . . . . . . ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings orily and functional operation 
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability. 

8-Bit Shift-Registers with 
. Input Latches 

FUNCTION 

S.R. is cleared to "L" 

Input register data is stored into S.A. 

First stage of S.A. becomes "L". Other stages store 
the data of previous stage, respectively. 

First stage of S.A. becomes "H". Other stages stores 
the data of previous stage, respectively. 

State of S.A. is not changed. 

Input data on A"-'H line is stored into input register 

Storage register state is not changed. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vce 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

.Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, It, tl . . . . . . . . . Max 500 ns 

• Unused inputll must always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vec=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vec Vee -0.1 Vec -0.1 Vce -0.1 V 
10= -4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20llA 0 0.1 0.1 0.1 

Output Voltage 10= 4 rnA 0.26 0,33 0.4 V 
10= 8 rnA 0.39 0.5 

Maximym Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 IlA Supply Current 10UT=01lA -
per input pin. 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10UT=0,.A 
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KS54AHCT 597 
. KS74AHCT 

8-8it.Shift-Registet:s·J/V(th: 
Input latches . 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,..2 ns), AHCT597 

T. =2S·C 
KS74AHCT 

Characteristic Symbol Condltions1 Vee = 5.0V 
T •• -40·C to +8S·C 

Vee = S.OV:i: 10% 

Typ Min Max 

Maximum Clock Frequency fmax 50 30 

Propagation Delay, ~ 9 15 
SRCKt to O'H tpHL 9 15 

Propagation Delay, ~ CL=50pF 14 20 
SRLOAD~ to O'H tpHL 14 20 

Propagation Delay, 
tpHL 11 18 

SRCLR~ to O'H 

Propagation Delay, ~ CL=50pF 15 25 
RCKt to O'H SLOAD=Low tPHL 15 25 

RCK or SRCK 
10 15 

Pulse High or Low 
tw Width ~or 

SRLOAD Low 10 15 

SRCLRt before 
6 10. SRCKt 

Setup Time RCKt before 
tsu 15 20 SRCKttt 

SER before 
10 15 SRCKt 

A thru H before 
10 15 RCKt 

Hold Time th -3 0 

Input Capacitance CIN 5 

Power Dissipation CapaCitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

KSS4AHCT 
T. = - SS·C to + 12S·C 

Vee=S.OV:i: 10% 

Min Max 

25 

18 

18 

24 

2.4 

21 

29 

29 

20 

20 

12 

25 

20 

20 

0 

tt The RCKt to CCKt setup time ensures that the ·counter will see stable data from the register output. 

ciS SAMSUNG SEMICONDUCTOR 

Unit _ 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 



~~;::~g~ 64016431645 Octal Bus Transceivers 
with 3-State Outputs 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consul'!'lptlon characteristic of CMOS 
• Mtate outputs with high drive current 

(IOL =24 mA @·VOL =O_SV) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4_SV to S_SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +8SoC 
KSS4AHCT: -SS·C to +12S·C 

• Package options Include plastiC "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

DlR Vee 
Control 

A1 G Inputs 

A2 B1 G DIR 
A3 B2 

A4 B3 L L 
A5 B4 

·A6 85 

A7 B6 

AS B7 L H 

GND B8 

H X 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These high-speed octal/bus transceivers are designed for 
asynchronous two-way communication between data 
buses. A direction control input (DIAl controls the flow 
direction of data. When DIA is high, data flows from the 
A inputs to the B outputs. When DIR is low, data flows from 
B to A. The '643 transfers inverted data from the A bus 
to the B bus and non-inverted data from the B bus to the 
A bus. The '640 transfers inverted data in both directions. 

Thdse devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow d!rect interface with TTL, NMOS and CMOS devices 
without any external components. 

All inp~ts and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

Operation 

'640 '643 '64S 

Inverted data Data transmitted Data transmitted 
transmitted from from Bus B from Bus B 
Bus B to Bus A to Bus A to Bus A 

Inverted data Inverted data Data transmitted 
transmitted from transmitted from from Bus A 
Bus A to Bus B Bus A to Bus B to Bus B 

Buses isolated Buses isolated Buses isolated 
(High-impedance (High-impedance (High-impedance 
state) state) state) 
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KS54AHCT 6401643'645 KS74AHCT /1 II 
Octal Bus Transceivers 
with 3-51ate Outputs 

J 

LOGIC DIAGRAMS 

'640 '643 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range, TSlg ... -65°C to +150°C . 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operatiQn 
of the device at or beyond them is not implied. Long-ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

'645 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions· . 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHGT: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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~~;::~g~ 640/643/645 Octal Bus Transceivers 
with 3-State Outputs 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unl!!ss Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Te.t Conditions T. =25°C T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guarant.ed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20jAA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
lo=20jAA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 
10=24mA' 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0· 

Current 

Maximum 3-Stale Outpul Enable 

Leakage Current loz =V,H ±0.5 ±5.0 ±10.0 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 Supply Current 10uT=OjAA 
per inpul pin 

Additional Worst V,=2.4V 
Case Supply llice other Inputs: 2.7. 2.9 3.0 
Current al Vcc or GND 

lOUT = OjAA 

AC ELECTRICAL CHARACTERIST,ICS (Inpul Ir, tf~2 ns), AHCT640, AHCT643 

T. =25·C 
KS74AHCT 

Characteristic Symbol Condltlon,l Vcc= 5.0V 
T •• -40·C to +85·C 

Vcc=5.0V:!:10% 

Typ Min Max 

tpLH 
CL=50pF 7 12 

Propagation Delay, CL=150pF 10 17 
A to B, or B to A 

tPHL 
CL=50pF 7 12 
CL=150pF 10 17 

tPZH 
CL=50pF 12 20 

Oulput Enable Time, CL=150pF 15 25 
r---- RL=1kO 

GtoAorB 
tPZL 

CL=50pF 12 20 
CL=150pF 15 25 

Ouiput Disable Time, ~ RL=1kO 13 18 
GtoAorB tpLZ CL=50pF 13 18 

Input Capacitance C'N 5 

Output Capacitance COUT Output Disabled 10 

Power DisSipation 
Cpo" G=Vcc (per stage) 5 

Capacitance" G=GND 30 

" Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc· 
t For AC switching lest circuits and' timing waveforms see section 2. 

cIS SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T ... -55·C to +125·C 

Vcc .. 5.0V:!: 10% 

Min Max 

14 
20 

14 
20 

25 
31 

25 
31 

22 

22 

Unit 

V 

V 

V 

V 

jAA 

jAA 

i jAA 

mA 

Unit 

ns 

ns 

ns 

pF 

pF 

pF 
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KSS4AHCT 64016431645 
KS74AHCT :J I 

'Octal Bus Transc~ivers 
. with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t,. tt<2 ns). AHCT645 

T. -2S0C. 
KS74AHCT KS54AHCT 

c. 

T ... ":'40oC to +8SOC T ... -Ssoc to +12SOC 
CheracterlBtlc Symbol Condltlona' Vcc=S.OV 

Vcc-S.OV:t10% Vcc-5.0V:t 10% 
Unit 

Typ Min Max Min Max 

CL=50pF 6 10 14 
tPLH CL=150pF 9 19 25 Propagation Delay. ns 

A to B. or.B to A . CL=50pF 6 10 14 
tpHL CL=150pF 9 19 25 

tpiH 
CL=50pF 12 ' 20 25 
CL=150pF 18 29 36 Qutput Enable Time - RL=1k.O ns 

GtoAorB 
tpZL 

CL=50pF 12 20 25 
CL=150pF 18 29 36 

Output Disable TIme. ~ RL=1k.O 13 18 22 
ns 

GtoAorB tpLZ ' CL=50pF 13 18 22 

Input Capacitance CIN 5 pF 

Output CapaCitance COUT Output Disabled 10 pF 

,,,.;;.. .. 
:r~ " Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
':-7" t For AC switching test circuits and timing waveforms see section 2. 
~". 

Power DISSipation 
Cpo" §=Vcc (per stage) 5 " pF 

Capacitance· G=GND 30 

c8 SAMSUNG SEMICONDUCTOR 



.KS54AHCT 646'648 
KS74AH.CT r l 

FEATURES 
• 8 bl-directional data paths 
• Transmits direct or stored data In either direction 
• 24-pln slim DIP package 
• Function, pln-out, speed and drive compatibility with 

S4/74ALS logiC family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL = 24 mA @ VOL = O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

militery temperature ranges: 
KS74AHCT: -40"C to + 8S"C 
KS54HACT: -SS"C to + 12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 
C8A 

SBA 

G 
81 

82 

83 
84 

85 

86 

87 
____ .88 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L L X ~ X 

Real-Time transfer 
bus B to bus A 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L H X X X 

Real-Time transfer 
bus A to bus B 

c8 SAMSUNG SEMICONDUCTOR. 

Octal 3-5tate Bus Transceivers 
with Registers 

DESCRIPTION 
The '646 and '648 are bi-directional bus transceivers with 
Ootype flip-flops and control circuitry to facilitate high speed 
multiplelled data transmission. The '646 transmits true data . 
and the '648 transmits inverted data. 

Data can be transmitted directly from one port to the other 
In either direction. It also can be stored in the flip-flops from 
either or both ports for subsequent transmission to the op­
pOSite port. Six control inputs govern the data flow: 

G (output enable) when high, all outputs are 
disabled, isolating the A and B ports. When 
low, one port is enabled at a time as determin­
ed by the OIR pin. 

OIR (direction control) disables A or B outputs per­
mitting the pins to be used as inputs thus deter­
mining the direction of a data flow. When 
OIR=high, data flows from A to B. 

SAB,SBA (data source AB and BA) determines whether 
da~a transmitted is from the data inputs or the 
registers associated with those inputs. 

CAB,CBA (Clock AB and BA) clocks data from the A in­
puts and the B inputs, respectively, into their 
asSOCiated registers. Since the clocks are not 
gated with the G and OIR pins, data at the A 
and B pins .can be clocked into the flip-flops 
at any time. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
~lIow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

(21) (3) (1) (23) (2) (22) 
Ii DIR CAB CBA SAB SBA 
X X t X X X 
X X X X X 
H X X x 

Storage from 
A AND/OR B 

(21) (3) (1) (23) (2) (22) 
Ii DIR CAB CBA SAB SBA 

L X X X H 
LHXXHX 

Transfer stored date 
to A AND/OR B 
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KS54AHCT 646'648 
KS74AHCT /1 

Octal 3-$tate Bus Transceivers 
with Registers 

FUNCTION TABLE 

Inputs Data 110· Operation ~r Function 

G DIR CAB CBA SA! SBA A1 thru A8 B1 thru B8 '646 '648 

X X t X X X input input' Store A, B unspecified Store A, B unspecified 
X X X t X X Not specified Not !specified Store B, A unspecified Store B, A unspecified 

H X t t X X 
Input Input 

Store A and B data Store A and B data 
H X HorLHorL X X isolation, hold storage isolation, hold storage 

L L X X X L 
Output Input 

Real-TIme B data to A bus Real-Time B data to A bus 
L L X H or L X H Stored B data to A bus Store<;l B data to A bus 

L H X X L X 
Input Output 

Real-Time A data to B bus Real-Time A data to B bus 
L H H or L X H X Stored A data to B bus Stored A data to B bus 

·The data output functions may be enabled or disabled by various Signals at the G and DIR inputs. Data Input functions are always enabled, 
ie., data at the bus pins will be slored on every low-Io-hlgh transilion on the clock inputs. 

LOGIC DIAGRAMS 

DIR 
(3) C)--------------'-, 

SAa "'C. 

(2) C)-Oo-_-O<>---. 

r----
I . 
I 
I 
I 
I 
I 
I 
I L ___ ' 

'646 

...--------------~"'] (211 

10F8 
CHANNELS ----- ---- ------, 

I 
I 
I 
I 
I 

I 
I 
I _________ ---J 

\~----------~vr~----~~----~I 
TO 7 OTHER CHANNELS 

DlR '648 
(3) C>-------------..... ...---------------<:::J(21) 

SAB 

(21 C>-Oo-_-Oo--, 
CAB 

(11 C>-i>D-, 

r----

I 
I 
I 

I 
(4) 
AI 

L __ _ 

10F8 
CHANNELS 

.----

------, 
! 
I 
I 
I 
I 

I 
I ___ ---J 

\~---'---------~vr~-----~---~-JI 
TO 7 OTHER CHANNELS 
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KS54AHCT 6461648 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

<Vi < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 

- of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability. 

Octal 3-5tate Bus Transceivers 
. with Registers 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT . _ ov to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr, tl .... _ . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions Ta =25°C Ta= -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voitage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20/AA Vee Vee -0.1 Vee -0.1 Vee -0.1 V Output Voltage 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10 = 20/AA 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vec or GND ±0.1 ±1.0 ±1.0 /AA Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 /AA Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 IJA Supply Current 10uT-0,..A - t--
per input pin 

Additional Worst VI=2.4V 
Case Supply 61ec other Inputs: 2.7 2.9 3.0 mA 
Current at Vecor GND 

10UT-0/AA 
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KS.54AHCT' 646/648 
KS74AHCT .WI,' 

Octal3-8tate Bus Transceivers 
with Registers . 

AC ELECTRICAL CHARACTERISTICS (Input tr. tt<2 na). AHCT646. AHCT648 

T. -2&·C 
KS74AHCT 

T.- -40·C to +85·C 
Chllracterlstlc Symbol Condltlon.~ Vcc-&.ov 

Vcc .. &.OV:i:10% 

Typ Min Ma. 

Maximum 
fmax CL=50pF 45 30 

Frequency 

tPLH 
CL=50pF 11 18 

, Propagation Delay. CL=150pF 14 23 
A or B Input to 

CL=50pF 11 18 B or A Output tPHL CL=150pF 14 23 

tPLH 
CL=50pF 15 25 

Propagation Delay. CL-150pF 18 30 
CBA or CAB Input to 
A or B Output tPHL 

CL-50pF 15 25 
CL=150pF 18 30 

Propagation Delay. tt tpLH 
CL=50pF 16 27 

SBA or SAB Input to CL=150pF ·19 33 
A or B Output 

tpHL 
CL=50pF 16 27 

(with A or High{ CL=150pF 19 33 

Propagation Delay. tt tPLH 
CL=50pF 15 25 

SBA or SAB Input to CL-150pF 18 30 
A or B Output 

tpHL 
CL-SOpF 15 25 

(with A or Low) .CL=150pF 18 30 

CL=pOpF 14 22 
Out Enable Time. IpZH CL-150pF 17 27 
G or DIR Input to I--- RL=lkn 
A or B Output CL=50pF 14 22 

tPZL CL=150pF 17 27 

Output Disable Time. 
, 

~ RL=lkn 13 22 
G or DIR Input to 
A or B Output IpLZ CL=50pF 13 22 

Pulae Duration. Clocks 
tw 8 12 

High or low 

Set up Time. A before CABt 
!au 8 12 

or B before CeM 

Hold Time. A after CABt Ii, -3 0 
or B after CBM 

Input CapaCitance CIN 5 

Output CapaCitance COUl Output Disabled 10 

Power DissipatIOn Cpo 
Capacitance· 

, • Cpo determinea the no-load dynamic power diasipation: Po-Cpo Vee' f + Icc Vee. 
t For AC awitching teat circuita and timing waveforma aee section 2. 

KS&4AHCT 
T._ -&&·c to +12&·C 

Vee-&.OV:i: 10% 

Min Max 

25 

22 
28 

22 
28 

30 
36 

30 
36 

32 
38 

32 
38 

30 
,36 

30 
36 

26 
32 

26 
32 

26 

26 

15 

15 

0 

Un" 

MHz 

na 

na 

na 

na 

na 

na 

na 

na 

na 

pF 

pF 

pF 

tt Theae parametera are measured with the internal output atate of the atorage regiater oppoaite to that of the bua input. 
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KS54AHCT 651'652 
KS74AHCT /1 

Preliminary Specifications 

FEATURES 
• Independent Registers and Enables for A and B Buses 
• Multiplexed Real-Time and Stored-Data 
• Choice of Time and Inverting Data Paths 
• Function, pilHlut, speed and drive compatibility with 

S4/74ALS logic family 
• Low power consumption characteristic of CMOS . 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.SV) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40"C to +8S"C 
KSS4AHCT: - SS"C to + 12S"C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A1 

A4 

A5 

A6 

A7 

GND 

(3) (21) (1) (23) (21 (22) 
GAB GBA CAB CBA SAB SBA 

L X x·x L 

Real-Time transfer 
bus B to bus A 

Vee 

CBA 

SBA 

GBA 

B1 

B2 

B3 

B4 

B5 

B6 
B7 

B8 

(3) (21) (1) (23) (2) (22) 
GAB GBA CAB CBA SAB SBA 

H X X X 

Real-Time transfer 
bus A to bus B 

=8 SAMSUNG SEMICONDUCTOR 

Octal 3-State eus Transceivers 
with Registers 

DESCRIPTION 
These devices consist of bus transceiver circuits. D-type 
flip-flops. and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from the 
internal storage registers. Enable GAB and GBA are pro­
vided to control the transceiver functions. SAB and SBA 
control pins are provided to select whether real-time or 
stored data is transferred. A low input level selects real­
time data; and a high selects stored data. The following 
examples demonstrate the four fundamental bus­
management functions that can be performed with the octal 
bus transceivers and registers. 

Data on the A or B data bus. or both. can be stored in the 
internal 0 flip-flops by low-to-high tranSitions at the ap­
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real­
time transfer mode, it is also possible to store data without 
using the internal D-type flip-flops by simultaneously enabl­
ing GAB and GBA. In this configuration each output rein­
forces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of 
bus lines will remain at its last state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
·CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

(3) (21) (1) (23) (2) (22) 
GAB GBA CAB CBA SAB SBA 
X·X I X X X 
X X X X X 
H X I X X 

Storage from 
A AND/OR B 

(3) (21) (1) (23) (2) (22) 
AB GBA CAB CBA SAB SBA 

L X X X H 
H X X H X 

Transfer stored data 
TO A AND/OR B 
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FUNCTION TABLE 

INPUTS 

GA8G8A CA8 C8A SA8S8A 

L H HorLHorL X X 
L H t t X X 

X H t H or L X X 
H H t t X" X 

L X H or L t X X 
L L t t X X" 

L L X X X L 
L L X H or L X H 
H H X X L X 
H H H or L X H X 

H L HorLHorL H H 

DATA I/O· 

Ai THRU A8 81 THRU 88 

Input Input 

Input Not specified 
Input Output' 

Not specified Input 
Output' Input 

Output Input 

Input Output 

Output Output 

Octal 3-5tate Bus Tran~ceivers 
with Registers 

OPERATION OR FUNCTION 

'651 '652 

Isolation Isolation 
Store A and B Data Store A and B Data 

Store A, Hold B Store A Hold B 
Store A in both registers Store A in both registers ' 

Hold A, Store B Hold A, Store B 
Store B in both registers Store B in both registers 

Real-Time B Data to A Bus Real-Time B Data to a Bus 
Stored 8 Data to A Bus Stored B Data to A Bus 

Real-Time A Data to B Bus Real-Time A Data to B Bus 
Stored A Data to Bus Stored A Data to B Bus 

Stored A Data to B Bus and Stored A Data to B Bus and 
Stored 8 Data to A Bus Stored B Data to A Bus 

• The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data Input functIons 
are always enabled, ie.', data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

" Select control=L: clocks can occur simultan~usly 
Select control=H: clocks must be staggered in order to load both registers 

LOGIC DIAGRAMS 

GBA 1211 

GAB 13' 

CBA 123) 

SBA 
CAB 
SAS 

, 
,011 1 

A1-...... +-+~ 

o , , 
o 

'651 

~ 
o 

: 
o 

o 
1(20) 

o , 
o , 

,0 
o 
o 
o L. _ ----- ________________ .J 

~--------~~vr----------J 
TO 7 OTHER CHANNELS 
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B1 

'652 

GBA ";',",20,,,' ____ <I>.., 
GAB-'~31-----i~~----~----------.., 
CBA~~----~----------~------f, 
SBA~~----~~~~~~ 
CAB 
SAB-=---+--~~~~ 

, 
o , , , , 

,4,1 
A1 ~"""I-+" 

o , , 
o 

o 
o 
o L. _________ _ - ___________ .J 

~----------~vr----------J 
TO 7 OTHER CHANNELS 
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Absolute Maximum Ratings· 
Supply Voltage Range Vcc. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0 .. 5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 3-8tate Bus Transceivers 
with Registers 

t Power Dissipation temperature derating: 
PlastiC Package (N):· -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature· 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ris 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =250 C 
KS74AHCT. KS54AHCT 

Characteristic Symbol Test Conditions T.=-40°Cto +85°CT.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH.or VIL 

Output Voltage VOH 10=-20/-iA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL lo=2O/-IA 0 0.1 0.1 0.1 
Output Voltage lo=12mA 0.26. 0.33 0.4 V 

lo=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1:0 /-IA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /-IA 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 /-IA Supply Current louT=O/-IA 
per input pin 

Additional Worst .VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

IOUT·=O/-IA 
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Octal 3~tate Bus Transceivers 
with Registers 

AC ELECTRICAL CHARACTERISTICS (Input fr, tt<2 ns), AHCT651, AHCT652 

T.=2S0C 
KS74AHCT 

Charact.'llt'c Symbol CondHlonat Vcc-S.ov 
T. _.-400C to +8SOC 

Vcc=5.0V:l:10% 

Typ Min Max 

Clock Frequency fmax CL-50pF 45 30 

Propagation Delay, tpLH 
CL=50pF 11 18 
CL"'150pF 14 23 

A or B Input to 
CL=50pF B or A Ouput tpHL 

11 18 
CL-150pF 14 23 

Propagation Delay, IPLH 
CL=50pF 15 25 
CL-150pF 18 30 

CBA or CAB Input to 
CL=50pF 15 25 A. or B Output tpHL CL=150pF .18 30 

Propagation Delay, tPLH 
CL-50pF 16 27 

SBA or SAB Input to CL=150pF 19 32 
A or B Output CL=50pF 27 

IJ>HL 
16 

(with A or B High) CL=150pF 19 32 

Propagation Delay, IJ>LH 
CL=50pF 15 25 

SBA or SAB Input to CL =;150pF 18 30 
A or B Output CL=50pF 25 

tPHL 
15 

(with A or Blow) CL=150pF 18 
, 

30 

Output Enable TIme, tpZL 
CL=50pF 19 32 
CL=150pF 22 37 

GBA to A or - RL=lkD 
GAB to B tpZH 

CL=50pF. 19 32 
CL=150pF 22 37 

Output Disable Time, ~ RL=lkD 13 22 
GSA to A or GAB to B CL=50pF tpLZ 13 22 

Pulse Width Clocks tw 8 12 High or Low 

Setup TIme, A before CABt tau 8 12 or B before CBAt 

Hold TIme, A after CABt 
th -3 0 or B after CBM 

Maximum Input Capacitance CIN 5 

maximum Output 
Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo Capacitance • 

• Cpo determines the no-load dynamic power dissipatio!l: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AIjCT 
T.--55°Clo +125°C 

Vcc=S.OV:I: 10% 

Min Max 

25 

22 
28 

22 
28 

30 
36 

30 
36 

32 
38 

32 
38 
30 . 
36 

30 
36 

38 
44 

38 
44 

26 

26 

15 

. 15 

0 

UnH 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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Preliminary Specifications 

FEATURES 
• Bus Transeeivers with Inver'llng Outputs('658) or True 

Outputs ('659) ;. 
• Generates a Parity Bit for A Bus and B Bus 
• Easily Caseadable 
• Internal Active Pull-Ups and Pull-Downs 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

GAB Vee 

AI GBA 
A2 Bl 

A3 B~ 

B3 

B4 

A6 B5 

A7 B6 

AS B7" 
BPI B8 

BPO API 

GND APO 

FUNCTION TABLE 

CONTROL NUMBER OF HIGH NUMBER OF HIGH 
INPUTS INPUTS ON INPUTS ON 

GBA GAB A BUS AND API B BUS AND BPI 

L L 
X 0, 2, 4, 6, 8 

X 1,3,5,7,9 

H H 
0,2,4,6,8 X 

1.,3,5,7,9 X 

H L X X 

X 0,2,4,6,8 

L 
X 1,3, 5, 7, 9 

H 
0, 2, 4, 6, 8 X 

1,3,5,7,9 X 

ciS SAMSUNG SEMICONDUCTOR 

Octal Bus Transceivers 
with Parity 

DESCRIPTION 
These octal bus transceivers are designed for asyn­
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus, or from the B Bus to the A Bus, depending on the 
levels at the direction control inputs, GAB and GBA. These 
devices also generate parity outputs. APO al)d BPO, which 
reflect the number of high levels at the A Bus and B Bus, 
respectively, taking into account the parity inputs API and 
BPI. 

The bidirectional 110 ports feature active circuits on the input 
stage that, when the output shared by that pin is disabled, 
will maintain the input in the last state taken by the output. 
This state will be maintained until changed by activity on 
the bus. The advantage of this arrangement is that when 
all outputs on the bus are disabled, the inputs will be 
prevented from fieating, resulting in minimum power dissipa­
tion and minimum susceptibility to noise. This eliminates 
any need for external pull-up or pull-down resistors. The 
parity inputs API and BPI have similar circuits. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

"OUTPUTS OPERATION 

APO BPO '658 '659 

Z H 
B Data to A Bus B Data to A Bus 

Z L 

H Z 
11 Data to B Bus A Data to B Bus 

L Z 

Z Z Isolation Isolation" 

H 

L B Data to A Bus, B Data to A Bus, 

H 11 Data to B Bus A Data to B Bus 

L 
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LOGIC DIAGRAM· 

Octal Bus Transceivers 
with . Parity 

G~ __ ~(2~3)~ ________________ ~~ __ ~ __ ~--~ 
.... ...... 1)-.... ...... 

(22) 
Bl 

A2 (3) (21) 
B2 

(20) ~ __ ~4~) ______ ~rt~ __ ~ 
A4 (5) 
A5 (6) 

7 INVERTING (NONIVERTING FOR '659) io----t-+-I-.-------~'-
B3 

(19) 
B4 (18) 

A6 (7) 
. CHANNELS IDENTICAL TO CHANNEL B5 

A7 (8) 

~ __ ~(9~)~~~~~4-__ ~ 

1 ABOVE 

API (14) 

BPO (11) 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, . . . . . . . -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) . . . .. ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 
. Vee or GN/) pins . . . . .. . . . . . . . .... ±250 mA 
Storage Temperature Range, TSIg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are thoSe values beyond 
whiCh permanent damage to the device may occur. 
These are stress ratings only and functionai operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability . 

. c8 SAMSUNG SEMICONDUCTOR 

(17) 
B6 

(16) 
B7 

(15) B8 

(13) APO 

(10) BPI 

t Power DiSSipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . ... . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times,' tr• tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be ti6d to an appropriate logic 
voltage level (either Vce or GND) 
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Octal Bus Transceivers 
with Parity 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Teat Conditions T. =250 C 

T.= -40°C to +85°C T.= -55°C to +125°C 
Typ Guaranteed Limits 

Minimum High-Level 
VIH Input Voltage 2.0 2.0 2.0 

Maximum Low-Level 
VIL Input Voltage 0.8 0.8 0.8 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vcc Vcc -0.1 Vcc -0.1 Vee -0.1 
10= -6mA 4.2 3.98 3.84 3.7 

VIN-VIH or VIL 
Maximum Low-Level 

VOL lo=20jAA 0 0.1 0.1 0.1 
Output Voltage lo=12mA G.26 0.33 0.4 

lo=24mA 0.39 0.5 
Maximum Input 

liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 
Vour=Vcc or GND 

Maximum Quiescent 
Icc 

VIN=Vcc or GND 
8.0 80.0 160.0 Supply Current lour=OjAA 

per input pin 
Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs; 2.7 2.9 3.0, 
Current at Vee or GND 

lour=OjAA 

AC ELECTRICAL CHARACTERISTICS (Input t tfE>2 ns) AHCT658 AHCT659 r, 

KS74AHCT 
T. ~25°C 

T. '" -40°C 10 +85°C Char.Clerl8lle Symbol Condltlonat Yee= 5_0Y 
Ycc = 5.0Y:!: 10% 

Typ Min Max 
CL-50pF 11 18 

Propagation Delay, tpLH 
CL=150pF 14 23 

AorBtoBorA CL=50pF 11 18 tpHL 
CL=150pF 14 23 
CL=50pF 16 27 

Propagation Delay, 
tpLH 

CL-150pF 19 32 
A or B to APO or BPO CL=50pF 16 27 

tPHL CL-150pF 19 32 
CL-50pF 11 18 

Propagation Delay, 
tpLH 

CL=150pF 14 23 
API or BPI to APO or BPO CL=50pF 11 18 

tPHL CL-150pF 14 23 

CL=50pF 16 27 
Enable Time, GAB or tPZH CL=150pF 19 32 

RL=1kO GBA to APO or BPO t--
16 27 CL=50pF 

tpZL CL=150pF 19 32 

Disable Time, GAB or tpLZ RL-1kO 16 27 
GBA to,APO or BPO t--

CL=50pF 16 27 tpHZ 

Input CapaCitance CIN 5 

Output Capacitance Cour 
Power Dissipation 

Cpo Capacitance· 

• Cpo determines the no-load dynamiC power diSSipation. Po-Cpo Vee' f + lee Vee. 
t For AC switching test circuits and timing waveforms see section ~. 

KS54AHCT 
T. ~ -55°C 10 +125°C 

Yce~5_0Y:!: 10% 

Min Max 

22 
28 

22 
28 

,. 
32 
38 

32 
38 

22 
28 

22 
28 

32 
38 

32 
38 
32 

32 

Unit 

V 

V 

V 

V 

jAA 

jAA 

jAA 

mA 

Unit 

ns 

ns 

ns-

ns 

ns·, 

pF 

pF 

pF 
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'Preliminary Specifications' 

FEATURES 
• Bus Transceivers with Inverting Outputs ('664) or True 

Outputs ('665) 
• Generates a Parity Bit for A Bus and B Bus 
• Easily Cascadable 
• Internal Active Pull-Ups and Pull-Downs 
• Function, pin-out, speed and drive compatibility with 

54174ALS logic family 
• 'Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.~V 
• Characterized for operation over' industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

OIR Vet: 
A1 G 
A2 B1 

B2 

83· 

114 
AS B5 

B6 

B7 
BPI B8 
BPO API 
GND APO 

FUNCTION TABLE 

CONTROL .NUMBER OF HIGH NUMBER OF HIGH 
INPUTS INPUTS ON INPUTS ON 

G D'IR A BUS AND API B ~US AND BPI 

L L 
X 0,2.4; 6,8 

X 1,3,5.7,9 

L 
0,2.4,6.8 X 

H 
1,3,5,7,9 X 

H X X X 

•. qs SAMSUNG SEMICONDUCTOR 

Octal Bus 'TransciliVefil' 
with Parity 

DESCRIPTION , 
These octal bu~ transceivers are designed for asyn­
chronous. bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus or from the B Bus to the A Bus. depending on the 
level at the direction control Input. DIR. The enable input. 
G. can be used to disable the device so that the buses 
are Isolated. These devices will also generate parity out­
puts. APO and BPO. which reflect the number of high levels 
at the A Bus and B Bus. respectively. taking into account 
the parity inputs API and BPI. 

The bidirectional 1/0 ports feature active circuitry on the 
input stage that. when the output shared by that pin is 
disabled. will maintain the input in the last state taken by 
the output. This state will be maintained until changed by 
the activity on the bus. The advantage of this arrangement 
is tht when all outputs on the bus are disabled. the 
Inputs will be prevented from froating. resulting in minimum 
power dissipation and minimum susceptibility to noise. This 
eliminates any need for external pull-up or pull-down 
resistors. The parity inputs APJ and BPI have similar cir­
cuitry. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 

ground. 

OUTPUTS OPERATION 

APO BPO '664 '665 

Z H 
B Data to A Bus B Data to A Bus 

Z L 

H Z A Data to B Bus A Data to B BuS , 
L Z 

Z Z Isolation ~solatlon 
, ' 

" 

.' -~ 
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LOGIC DIAGRAM 

23 -to.. 

Octal Bus Transceivers 
with Parity 

G -... 
.~ -.... ;.J-... 

DlR 
11) .... 1-': -.: J. ... .... ,.. 

(22) 81 

121) 82 
20 83 

7 INVERTING (NONIVERTING FOR '665) 
CHANNELS IDENTICAL TO CHANNEL 1 
ABOVE 

(19) 
(18 
(17) 

84 
85 
86 

API (14) 

SPO (II) 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -O.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +O.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -O.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +O.5V) ...... : .. ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
'Storage Temperature Range, Tsto ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

:qs SAMSUNG SEMICONDUCTOR 

(16) 
87 

(l5) 
88 

--' 

(13) APO 

(10) 8PI 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr• " ......... Max 500 ns 

• Unused inputs must alWays be tied to an appropriate .Iogic 
voltage level (either Vcc or GND) 
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Octal B~s Transceivers 
with Parity 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% UnleSs Otherwise Specified) 

T. =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.- -40°C to +85°,C T.= .... 55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20/AA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
lo=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL ) 

Maximum Low-Level 
VOL lo=2O/AA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /oIA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /AA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 /oIA Supply Current louT=O/oiA , 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=OIAA 
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Octa' Bus Transceivers 
with Parity 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt<2 ns), AHCT664,' AHCT665 

T. -2S·C 
KS74AHCT 

T." -40·C to +8S~C 
Chlflct .... lc Symbol Condltlonat Ycc- S•OY 

Ycc=S.OY:l:10% 

Typ Min Mu 

tPLH 
CL=50pF 11 18 

Propagatlon Delay, CL-150pF 14 23 
AorBtoBorA CL=50pF 11 18 

tPHL CL=150pF 14 23 

tpLH 
CL=50pF 16 27 

Propagatlon Delay, CL=150pF 19 32 
A or B to APO or BPO CL=50pF 16 27 

tPHL CL-150pF 19 32 

tPLH 
CL=50pF 11 18 

PropagatJon Delay, CL=150pF 14 23 
Apt or BPI to APO or BPO CL'''50pF 11 18 tpHL 

CL=150pF 14 23 

tPZH 
CL-50pF 16 27 

Output Enable Time, CL=150pF 19 32 
GtoAorB '---- RL=1kO 

CL-50pF 16 27 
tpzL CL=150pF 19 32 

Output Disable Time, ~ RL=1kO 16 27 
GtoAorB tpLZ CL=50pF 16 27 

tpZH 
CL=50pF 16 27 

Output Enable Time, CL-150pF 19 32 
DIRtoAorB - RL=1kO 

tPZL 
CL=50pF 16 27 
CL=150pF 19 32 

Output Disable TIme, ~ RL=1kO 16 27 
DIRtbAorB tpLZ CL=50pF 16 27 

Input Capacitance CIN 5 

Output Capacitance CooT Output Disabled 

Power DIssipation 
Cpo Capacitance· 

• Cpo determInes the no-load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vce. 
t For AC switching test circuits and timing waveforms see sectlon 2. 

ciS SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T.=-55·C to +12S·C 

Ycc=5.0Y:I: 10% 

Min Max 

22 
28 

22 
28 

32 
38 

32 
38 

22 
28 

\> 22 
28 

32 
38 

32 
38 

32 

32 

32 
38 

32 
38 

32 

32 

Un" 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54AHCT 670 
KS74AHCT 

FEATURES 
• Seperate Reed Write 

Addressing Permits Simultaneous Reading and 
Writing 

• Expandable to 512 Words of 7-blts 
• For use as: 

- Scratch pad m~ry 
- Buffer Storage between processors 
- Bit storage in fast muHlplicatlon designs 

• Function, pllHlut, speed and drive compatibility with 
54174ALS logic family 

.. Low power consumption characteristic of CMOS 
• 3-5tate outputs with drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltageerange: 4.5V to 5.5V 
,. Characterized for operation over industrial and" 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include piastre "small outline" 

packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

02 Vee 

D3 01 

04 w. 
'flo w. 

R. Gw 
04 GR 

Q3 01 

GNO 02 

FUNCTION TABLES 

WRITE MODE SELECT TABLE 

OPERATING INPUTS INTERNAL 
MODE ~w Dn LATCHESteI 

Write Data 
L L L 
L H H 

Data 
H X no change 

Latched 

NOTE: 
a, The Write Address (WA and WeI to the "Internal 

latches" must be stable while Gw is LOW for conven· 
tional operation, 

c8 SAMSUNG SEMICOND~CTOR 

4-8y-4 Register, Files, 
with3-state Outputs 

DESCRIPTION 
The '670 is a 16-bit 3-State Register File organized as 4 
words of 4 bits each, Separate Read and Write Address 
and enable inputs are available, permititng simultaneous 
writing into one word location and reading from another 
location. The 4-bit word to be stored Is presented to four 
Data inputs. The Write Address inputs (W A and Wal deter­
mine the location of the stored word. When the Write 
Enable (Gw) input is LOW, the data is entered into the ad­
dressed location. The addressed location remalns 
transparent to t~ data while the <ivY is LOW. Data sup­
plied at the inputs wiH be read out in true (non-inverting) 
form from the 3-State outputs. Data and Write Address in­
puts are inhibited when Gw is HIGH. 

Direct acquisition of data stored in any of the four registers 
is made possible by individual Read Address inputa (RA 
and ReI, The addressed word appears at the four outputs 
when the Read Enable (GRI is LOW. Data outputa are in 
the HIGH impedance "off" state when the read enable 
input is HIGH. This permits outputs to be tied together to 
increase the word capacity to very large numbers. 

Up to 1 28 devices can be stacked to increase the word 
size to 512 locations by tying the 3-State outputs together. 
Since the limiting factor for expansion is the output HIGH 
current, further stacking is possible by tying pull-up resistors 
,to the outputs to ,increase the loti current available. Design 

, of the read enable signals for the stacked devices must 
ensure that there is no overlap in the LOW levels which 

, would cause more than one output to be active at the same 
time. Parallel expansion to generate n-bit words is ac­
complished by driving the enable and address inputs of 
each ~evice in parallel. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet malntain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any extemal components. 

All inputs and outputa are protected from damage due to 
static discherge by internal diode ciampa to Vee and 
ground. 

READ MODE SELECT TABLE 

INPUTS 
OPERATING OUTPUT 
" MODE OR INTERNAL Qn 

LATCHESlb) 

Read 
L L L 
L H H 

Disabled H H (ZI 

NOTE: 
b. The selection of the "internal latches" by Read Address 

(RA and Re) are not constrained by Gw or GR 
operation. 
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KS54AHCT 670 
KS74AHCT 

LOGIC DIAGRAM 

DATA 
INPUT) 

I 

WRITE INPUT 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . . .. ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through . 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range. Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may oceur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not Implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

4-8y-4 Register Files 
with 3-8tate Outputs 

As 
-.....--' 

AEAD INPUT 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: . -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall TImes. fr. tf . . .. ... Max 500 ns 

• Unused inputs must always be lied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54AHCT 670 
KS74,AHCT 

4-8y-4 Register Files 
with 3-8tate Outputs 

DC ELECTRICAL CHARACTERiStiCS (Vee-5V±10% Unless Otherwise Specified) 

KS74AHCT KS54AHCT 
Characteristic Symbol Test Conditions T. =250 C 

T.= -40°C to +85°C T.= -55°C to +125°C Unit 

:ryp Guaranteed Limits 
Minimum High-Level 

VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL Input Voltage 0.8 0.8 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 1o=-201lA Vee Vee -0.1 Vee -0.1 
1o=-6mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
io=20,.A 0 0.1 0.1 

Output Voltage 1o=12mA 0.26 0.33 
lo=24mA 0.39 0.5 

Maximum I,",put 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum 3-State Output Enable· 
loz =VIH ±0.5 ±5.0 Leakage Current 

VOUT=Vee or GND 
Maximum Quiescent 

lee 
VIN==Vee or GND 8.0 80.0 

Supply Current 10UT=0,.A 
per input pin 

Additional Worst VI=2.4V 
Case Supply .o.lee other Inputs: 2.7 2.9 
Current at Vee or GND 

IOUT=O,.A 

AC ELECTRICAL CHARACTERISTICS (Input tr • t,<2 ns). AHCT670 

KS74AHCT 
T. =2SOC T.= -4QOC to +8SoC 

Condltlonsl vcc=s.civ Chal'llcterlstlc Symbol 
Vcc = S.OV:I: 10% 

Typ Min Max 

CL=50pF 14 23 
tPLH CL=150pF 17 28 Maximum Propagation Delay. 

AA or As to Output CL=50pF 14 23 
tPHL CL=150pF 17 28 

CL=50pF 15 25 
tpLH CL=150pF 18 '30 e.ropagation Delay. 

Gw to Output CL=50pF 15 25 
tPHL CL=150pF 18 30 

CL=50pF 14 23 
tpLH CL=150pF 17 28 Propagation Delay. 

Data to Output CL=50pF 14 23 
tPHL CL=150pF 17 28 

CL"':50pF 13 21 
tPZH CL=150pF 16 26 Output Enable Time I--- AL=lkO 

~R to Output CL=50pF 13 21 , tPZL CL=150pF 16 26 

Output Disable Time I tpHZ AL=lkO 17 28 
~R to Output ~ CL=150pF 17 28 

Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamIC power dISSipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

2.0 V 

0.8 V 

Vee -0.1 V 
3.7 

0.1 
0.4 V 

±1.0 ,.A 

±10.0 ,.A 

160.0 ,.A 

, 

3.0 mA 

KSS4AHCT 
To- -SsoC to +12SoC 

Unit 
Vcc=S.OV:I: 10% 

Min Max 

28 
34 ns 
28 
34 

30 
36 ns 
30 
36 

28 
34 ns 
28 
34 

25 
31 ns 
25 
31 

34 ns 
"39 

pF 

pF 

pF 
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KS54AHCT 6791/680 
KS74AHCT /l . 

Preliminary Specifications· 

FEATURES 

• '679: 12-bit to 4-blt comparator with enable 
• '680: 12-blt to 4-bit comparator with latch 
• Function, pllH)ut, speed and drive compatibility with 

54/74ALS logic famHy 
• Low powar consumption characteristic of CMOS 
• High-Drive-Current outputs: 

(IOL =24 mA @ VOL =0.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation ovar industrial and 

military temparature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastiC "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'679 

A1 Vee A1 

A2 G A2 

A3 y A3 

A4 P3 A4 

A5 P2 A5 

A6 P1 A6 

A7 PO A7 

AS A12 AS 

A9 A9 

GND GND 

c8 SAMSUNG SEMICONDUCTOR 

12-8it Address Comparators 

DESCRIPTION 
The '679 and '680 address comparators simplify address­
ing of memory boards and/or other peripheral devices. The 
four P inputs are normally hard wired with a preprogramm­
ed address. An internal decoder determines what input in­
formation applied to the 12 A inputs must be low or high 
to cause a low state at the output (V). For example, a 
positive-logic bit combination of 0111 (decimal 7) at the 
P input determines that inputs A 1 through A7 must be low 
and that inputs A8 through A 12 must be high to cause the 
output to go low. Equality of the address applied at the A 
inputs to the preprogrammed address is indicated by the 
output being low. 

The '679 features an enable inpu (G). When G is low, the 
device is enabled. When G is high, the device is disabled 
and the output is high regardless of the A and P inputs. 
The '680 features a transparent latch and a latch enable 
input (C). When C is high, the device is in the transparent 
mode. When C is low, the previous logical state of V is 
latched. 

These devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

'680 
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.. KS54AHCJ 6791/680 
KS74AHCT . I ~ 

LOGIC DIAGRAMS 
'879 

Al 
(1) 

A2 (2) 

A3 
(3) 

A4 
(4) 

A5 
(5) 

AS 
(6) 

A1 
(1) 

AS 
(8) 

A9 
(9) 

AltO (11) 

All 
(12) 

c8 SAMSUNG SEMICONDUCTOR 

12-8it Address Comparators·. 

'880 

Al 

112 

A3 

A4 

A5 

A6. 

A1 

AS 

AI9 

All 

PO 

PI 

P2 

C 
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KS54AHCT 6791/680 
KS74AHCT II 12-8it Address'Comparators 

FUNCTION TABLE 

'679 '680 INPUTS COMMON TO '679 AND '680 OUTPUT 

G C P3 P2 P1 PO A1 . A2 A3 A4 AS A6 A7 A8 A9 A10 A11 A12 Y 

L H L L L L H H H H H H H. H H H H H L 
L H L L L H L H H H H H H H H H H H L 
L H L L H L L L H H H H H H H H H H L 
L H L L H H L L L H H H H H H H H H L 

L H L H L L L L L L H H H H H H H H L 
L H L H L H L L L L L H H H H H H H L 
L H L H H L L L L L L H H H H H H H L 
L H L H H H L L L L L L L H H H H H L 

L H H L L L L L L L L L L L H H H H L 
L H H L L H L L L L L L L L L H H H L 
L H H L H L L L L L L L L L L L H H L 
L H H L H H L L L L L L L L L L L H L 

L H H H L L L L L L L L L L H H H L L" 
L H H H L H L L L L L L L L L H H L IL" 
L H H H H L L L L L L L L L L L H L L" 

L H H H H H L L L L L L L L L L L L L 

L H All other combinations H 

H '679: Any combination H 

L '680: Any combination Latched 

" These three rows of the function table show combinations that would normally not be used in address comparator ap­
plications. The logic symbols above are not valid for all combinations in .which P= 12, 13 and 14. If symbols valid for 
all combinations are required, starting with the fourth Exclusive-OR from the bottom, change P .. 9 to P=9 ... 11/13 ... 
15, P .. 1O to P=10/11/14/15, and P .. 11 to P=11/15. 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ........ -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -O.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo >Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

" Absolute Maximum Ratings are those values beyond 
which penmanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating: , 
Plastic Package (N): -12mW/oC from 65°C to 85·C 
Ceramic Package (J): -12mW/oC fr6m 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee ' , , , , ...... , , . 4.5V to 5.5V 
DC Input & Output Voltages", VIN, VOUT ' . OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall times, tr, tf ' .... , .. , Max 500 ns 

" Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

!. 
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12-8it Address Comparators 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions 

T. =2S.C 
T.= -40·C to' +8S·C T.= -SS·C to +12S·C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vee Vee -0.1 Vee -0.1 
10= -6mA 4.2 3.98 3.84 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201lA 0 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 , ±5.0 
Vour=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 Supply Current 10ur=01:'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lee other Inputs: 2.7 2.9 
Current at Vee or GND 

10ur=01lA 

AC ELECTRICAL CHARACTERISTICS (Input t" t"..2 ns), AHCT679 

T. =2S·C 
KS74AHCT 

T. = -40·C to +8S·C 
Characteristic Symbol Conditions! Ycc=S.OY Ycc= S.OY:I: 10% 

Typ Min Max 

tpLH 
CL=50pF 18 3,0 

Propagation Delay, CL"'150pF 21 35 

AnyPtoY 
tPHL 

CL=50pF 18 30 ' 
CL=150pF 27 35 

tPLH 
CL-50pF 16 26 
CL=150pF 19 '31 Propagation Delay, 

AnyAtoY 
IpHL 

CL=50pF 16 26 
CL"'150pF 19 31 

IpLH 
CL=50pF 12 19 

Propagation Delay, CL-150pF 15 24 
G to Y 

tPHL 
CL=50pF 12 19 
CL=150pF 15 24 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

~ Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuitS and timing waveforms ~e section 2. 

,c8 SAMSUNG SEMICONDUCTOR 

2.0 

0.8 

Vee -0.1 
3.7 

0,1 
0.4 

±1.0 

±10.0 

160.0 

3:0 

KSS4AHCT 
T. = -ss·c to +12S·C 

Ycc=5.0Y:I: 10% 

Min Max 

36 
42 

36 
42 

31 
37 

31 
37 

23 
29 

23 
29 

Unit 

V 

V 

V 

V 

IlA 

IlA 

IlA 

mA 

Unit 

ns 

ns 

ns 

pF 

pF 
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KS54AHCT 6791680 
KS74AHCT /1 1.2-8it Address Comparators 

AC ELECTRICAL CHARACTERISTICS (Input t,. t,<2 ns). AHCT680 

T. =250 C 
KS74AHCT 

Characteristic Symbol Conditions t Vee = 5.0V 
T. = - 40°C to + 85~C 

Vee=5.0V=10% 

Typ Min Max 

tpLH 
CL=50pF 21 35 
CL=150pF 24 40 Propagation Delay. 

AnyPtoY 
tpHL 

CL=50pF 21 35 
CL=150pF 24 40 

tpLH 
CL=50pF 18 30 

Propagation Delay. CL=150pF 21 35 
Any A to Y 

tpHL 
CL=50pF 18 30 
CL=150pF 21 35 

tpLH 
CL=50pF 13 21 
CL=150pF 16 26 Propagation Delay. 

C to Y CL=50pF 13 21 
tpHL CL=150pF 16 26 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·lo;id dynamic power dissipation: Po=Cpo Vce' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T. = -55°C to +125°C 

Unit 
Vee=5.0V= 10% 

Min Max 

42 
48 

ns 
42 
48 

36 
42 

ns 
36 
42 

25 
31 

ns 
25 
31 

pF 

pF 
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KSS4AHCT 68216841686 
KS74AHCT /1 /1 

i8-Bit Magnitude 
Comparators 

FEATURES 
• Compares Two 8-8lt Words 
• '682 has 20k 0 pullup Resistors on the Q Inputs 
• Function, pln-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv..current outputs: 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface dl·rectly with TTL, NMOS 

and. CMOS devices 
• Wide ope~atlng voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'682 .nd '684 

P5Q Vee 

PO p=o 

CO 07 

P1 P7 

01 06 

P2 P6 

02 05 

P3 P5 

03 Q4 

·GND P4 

'686 

I55tl Vee 
61 62 

p;(l 

00 07 
P1 P7 

Q1 NC 

NC 06 

P2 P6 

02 05 

P3 P5 
03 04 

GND P4 

Nc-No Internal connection 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These magnitude comparators perform comparisons of two 
eight-bit binary or BCD words. All types provide P=O and 
P>Q outputs. The '682 features 20-kQ pullup termination 
reSistors on the Q inputs for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

·All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

DATA . ENABLES 

P, Q <31 <32 P=Q P50 
P-Q L X L H 
P>Q X L H L 
P<Q X X H H 

P=Q H X H H 
P>Q X H H H 
X H H H H 

NOTES: 1. The last 3 lines of the func~n table apply only 
to the device having enable inputs, i.e., '686. 

2. The P<Q function can be generated byap­
plying the P=Q and P>O outputs to a ~-input 
NAND gate: 
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KS54AHCT 682'6841686 KS74AHCT ,I 8-Bit Magnitude 
Comparators 

LOGIC DIAGRAMS 

'662 or '664 

-- (19) 

PO 

J~1le -
(3) ... 

+-
.... -(4) ... 

(5)?£? 

;-

(6) ::: 

(7)?P 
~ 

(6) :: -
(9)~ -1>---

.... 

00 

Pl 

01 

P2 

02 

P3 

03 

(111 ... -

(12)?E> 

f--I 

~>-
.... (1) 

(13) ..... 

(14)?P 

~ .. 
(15) ..... 

(16)~ -::t ~ ..... 

II .... ... 
II (17) ... 

(16)22 

~ 

-I .... -

P4 

04 

P5 

05 

P6 

06 

P7 

07 
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KS54AHCT 68216841686 
KS74AHCT II II 

S-Sit Magnitude 
Comparators 

LOGIC DIAGRAMS (continued) 

'888 

(23) 

'=- (22) 

(3) .... -
(4)?P -

-&-.... 
(5) .... 

(B)2P 
.... 

PO 

ao 

PI 

01 

P7 

(B) .... 

(9)?? -&t (10) ::. 

(11)2P 

f=D 
(13) ::.. 

)~ 
f--f 

(14) ... 

~>-.... (1) 

(15) .... 

(IB!lSP 
~ ... 

(17) .... 

(1B)?e -
::J JI~ ... 

II (20) .... 

(21)?P 

t:::::j 

l --I ... -

P2 

02 

P3 

03 

P4 

04 

P5 

05 

PB 

as 

07 
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~~;::~gi 68216841686 8-Bit Magnitude 
Comparators 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, ilK 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ................ ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150.o C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee ..... ' . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, tr, t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voitage'level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74AHCT 54AHCT 

Parameter Symbol Test Conditions Ta= -40°C to +85°C Ta = -55°C,to +125°C Unit 

Typ Guaranteed Limit. 

i Minimum High-Level VIH 2.0 2.0 2.0 V 
Input Voltage __ 

'-~--_._-
Maximum Low-Level 

VIL 0.8 0.8 0.8 V 
Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vce -0.1 Vee -0.1 V 
(Totem-pole Outputs) 10=-6mA 4.2 3.93 3.84 3:7 

Maximum Low-Level VIN=VIH or VIL 
: Output Voltage 

VOL 
10=20,..A 0 0.1 0.1 0.1 V 

(All Outputs) 10=12mA 0.26 0.33 0.4 
10=24mA 0.39 0.5 

Maximum Input Vee=Max 
Current, VIN=2.7V -0.2 -0.2 -0.2 mA 
('682 0 Inputs) VIN=0.4V -0.4 -0.4 -0.4 

Maximum Input 
Current liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A 
(All other Inputs) 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

For '682: 
VIN=GND (00-07) 3.5 .3.5 3.5 mA 

Maximum VIN=Vee or GND 
Ouiescent Icc (all other inputs) 

Supply Current For '684 and '688 
VIN=Vee or GND 8.0 80.0 160.0 ,..A 
10UT=0,..A 

per input pin 
Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = O,..A 
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~:;:~~~ 68216841686 B-Blt ·Magnltfl.de 
Comparatpt:s ' 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,c;2 ns). AHCT682. AHCT684. AHCT686 

.I T.=25·C 
KS74AHCT 

Characteristic Symbol Condltlonsl Vcc=5.0V 
T. = -40°C to +85°C 

Vee - 5.0V:t 10% 

Typ Min Max 

tpLH 
CL=50pF 13 22 

Maximum proIQagation Delay. CL-150pF 16 27 
P or Q to P= 

tpHL 
CL=50pF 13 22 
CL=150pF 16 27 

tPLH 
CL=50pF 16 27 

Propagation Delay. CL=150pF 19 32 
PorQto~ CL=50pF 16 27 

tpHL CL=150pF 19 32 

CL=50pF 10 16 
tpLH CL=150pF 13 21 propaapti08 Delay. 

~1 to .. ('686 Only) 
tpHL 

CL=50pF 10 16 
CL"150pF 13 21 

tpLH 
C.50pF 11 19 

propagat! Delay. Q-150pF 14 24 
~2 to P< ('686 Only) 

tPHL 
CL=50pF 11 19 
CL=150pF 14 24 

Input Capacitance CIN 5 

Power Dissipation Capacitance· CPO 

• CPO determines the no-load dynamic power dissipation: Po=Cpo Vee' f + lee Vee, 
t For AC swltc~ing test circuits an~ timing waveforms see section 2" 

ciS SAMSUNG SEMICONDUCTOR 

KS54AHCT 
T." -55°C to +125'C 

Unit 
Vcc .. 5.0V:t 10% 

Min Max 

27 
33 ns 
27 
33 

32 
38 ns 
32 
38 

19 
25 ns 
19 
25 

23 
29 ns 
23 
29 

pF 

pF 

, "380 



KSS4AHCT 688'689 
KS74AHCT' ,I 
FEATURES 
• Compares Two 8-Bit Words 
• Choice of Totem-pole ('688) and open-drain ('68'9) 

outputs ('688 is Identical to '521) 

• Function, pilHlut, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 
• High output drive 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temper!lture ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

G Vee 

PO P=Q 

QO Q7 

Pl P7 

Ql Q6 

P2 P6 

Q2 Q5 

P3 P5 

Q3 Q4 

GND P4 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE 
P=Q P,Q G 

p=o L L 

p>o L H 

p<o L H 

X H H 

cIS SAMSUNG SEMICONDUCTOR 

8-Bit Identity Comparators 

DESCRIPTION 
These identity comparators perform comparisons of two 
8-bit binary or BCD words, The outputs of the '688 are 
totempole, while '688's are open-drain. 

These devices provide spee§s and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground, 

LOGIC DIAGRAM 

P7~ 
Q7~ . 

P6 (15) 

Q6 (16) 

P5 (13) 

Q5 (14) 

P4 (11) 

P1 ---''''--C><r-, 

Q1 --,(.::.!5)~I>O,..J 

PO ---'.(2::':')-1.>0..., 

QO _(_3)---.,.,--_ 

G---'.(~1)~C>------------~ 

1"1 • 
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KS54AHCT ·6· 881/6119. 
KS14AHCT /1 ~ 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < ':"0,5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device a,t or beyond them is not implied. Long ex­
posure to these eon~itions may affect device reliability. 

s-Bit Identity Comparators 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 1OO·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, Your .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
, KS54AHCT: -55·C to +125·C 

Input Rise & Fall TImes, t" tf . . . . . . . . . Max 500 ns 

• Unused inputs muSt always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwis~ Specified) 

T. =2S·C 
KS74AHCT KSS4A.HCT 

Characteristic Symbol Test Conditions T.=-40·Cto +8S·C T.=-SS·Cto +12S·C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vce -0.1 Yce -0.1 V ('688 only) 10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Output 
VIN=VIH or VIL Leakage Current loz ±0.5 ±5.0 ±10.0 ,..A 

('689 only) VOIJT=Vec 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current 10uT=0,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee orGND 

10ur=O,..A 
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KS54AHCT 6881/6' 89 
KS74AHCT /1 8-Blt Identity Comparators 

AC ELECTRICAL CHARACTERISTICS (Input tr. tl'l'2 na). AHCT688 

T. _25°C 
KS74AHCT 

T •• -40°C to +85°C 
Ch.r.ct.,11t1c Symbol Conditione! Vcc-S.OV 

Vcc-S.OV:t:10% 

Typ Min Max 

tpLH 
CL""50pF 12 19 

Propagation Delay. CL-150pF 15 24 
p·to p-a CL=50pF 12 19 

tpHL CL-150pF 15 24 

tPLH 
CL-50pF 12 19 

Propagation Delay. CL-150pF 15 24 

Qto~ 
tPHL 

CL-50pF ' 12 19 
CL-150pF 15 28 

tpLH 
C. -50pF 11 17 

propa~a~n Delay. '(~.150PF 14 22 

~to - CI.-50pF 11 17 
tpHL CL-150pF 14 22 

Input Capacitance CIN 5 

Power DIssipation Capacitance· Cpo 

• Cpo determlnea the no·load dynamic power dlaslpatlon: Po-Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr. tl'l'2 ns). AHCT689 

T. -250C 
KS74AHCT 

Chlr.ct.,lltlc Symbol Conditione! Vcc-S.OV 
T ... -40'C to +85'C 

Vcc-S.OV:t:10% 

Typ Min MIX 

tPLH 
CL=50pF 19 28 

Propagation Delay. CL=150pF 22 33 
P to p-a CL=,50pF 14 23 

tpHL CL=150pF 17 28 

tpLH 
CL=50pF 19 28 

Propagation Delay. CL=150pF 22 33 
Q to P",Q CL=50pF 14 23 

tpHL CL=150pF 17 28 

lI>LH 
CL=50pF 16 23 

Propagation Delay. CL-150pF 19 28 
G to p-a CL=50pF 11 ,18 

tpHL CL-150pF 16 23 

Input CapaCitance CIN 5 

Power Dissipation Capacitanc;:e· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMI~ONDUcroR 

KS54AHCT 
T.= -55°C to +125°C 

Vcc .. S.OV:t: 10% 
Unit 

Min Max 

23 
29 na 
23 
29 

23 
29 na 
23 
29 

20 
26 na 
20 
26 

pF 

pF 

KS54AHCT 
T ... -55'C to +12SoC 

Unit 
Vcc=S.OV:t: 10% 

Min MIX 

33 
39 na 
28 
34 

33 
39 

ns 
28 
34 

27 
33 na 
22 
28 

pF 

pF 
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KS54AHCT 793;/794 
KS74AHCT·· /', 
Preliminary Specifications' 

FEATURES 
• I/O port configuration enables output data back onto 

input bus 
• latch ('793) and and Register ('794) options 
• Function, pln-out, speed and drive compatibility wl~h 

54/74AlS logic family 
• low pOwer consumption characteristic of CMOS 
• 3-State outputs with drive current 

(lOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs Interface directly whh TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'793 

DC v"" 
DO 00 
01 
02 
03 
04 
05 
06 
07 

GNO 

DC 
DO 

01 
02 
.03 
04 
05 
06 
07 

GND 

'794 

01 
02 
03 
04 
05 
06 
07 
C 

Vee 

00 
01 
02 
03 
04 
05 
as 
07 
CLK 

c8'SAMSUNG SEMICONDUCTO~ . 

8~Bit Latch/Register 
with Readback 

DESCRIPTION 
These are 8-bit latches/registers that allow temporary 
storage and retrievel of data on a bus. This operation is 
important in control algorithms which make decisions bas­
ed on the previous status of output controls. Rather than 
storing a redundant copy of the output data in memory, 
simply reading the register as an I/O port allows the data 
to be retrieved from where it has been stored in a '793 
or '794, for verification and/or updating. 

The Data is loaded in the re,gisters on the positive-edge 
of the clock (ClK) for the '794. The data is passed through 
the '793 when C is high, and it Is latched when C goes low. 
The output control (OC) is used to erable data on the 00-07 
.pins. when OC is low the oiJtput of the latches/registers 
.is enabled on 00-07, enabling 0 as an output bus so that 
the host can perform a read operation. When OC is high. 
DO-p7 are inputs to the latches/registors configuring 0 as 
an input bus. 

These deyices provide speeds and drive capability 
equivalent to their AlSTIl counterparts and yet maintain 
CMOS power levels. The input and outP,ut voltage levels 
allow direct interface with TIL, NMOS' and CMOS devices 
without any external components. 

All inputs and outputs are. protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'793 

c OC Q D 

L L 00* * . Output. 0 
L H Qo·-·· Input 
I-Jt L 0* Output. 0* 
H H 0 Input 

* In this case the output of the latch feeds the input, 'and 
a "race" condition results. 

* * 00 represents the previous "latched" state. 
t This transition Is not a normal mode of operation and 

may produce hazards. 
'794 

ClK OC Q D 

LorHod L 00 Output. 0 
LorHod H 00 Input 

t L 00 Output, 0* 
t H 0 Input 

* In this cliSe the output of the register is clocked to the 
inputs and the overall 0 output Is unchanged at 00. 
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KS54AHCT 7931794 
KS74AHCT I. 

LOGIC DIAGRAMS 

'793 

DO (2) 

01 (3) 

02 (4) 

D3 (5) 

04 (6) 

05 (7) 

os (8) 

07 (9) 

·C 

.(11) C 

c8 SAMSUNG SEMICONDUCTOR 

DO (2) 

01 (3) 

02 (4) 

03 (5) 

8-Bit Latch/Register 
with Readback 

'794 

04_..!:(6:!..1 _ ......... _-+-+-1 

05 (7) 

06 (8) 

07 (9) 

(11) Cl.K 
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KS54AHCT 7931794 
KS74AHCT I. 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device.reliability. 

8-Bit· Latch/Register 
with Readback· . 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mw/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr• tf ......... Max 500.ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =250 C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T. = -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Volt/:lge VOH lo=-20J'A Vee Vcc -0.1 Vee -0.1 Vee -0.1 V 
lo=-6mA 4.2. 3.98 3.84 3:7 

VIN=VIH or VIL 
Maximum Low-Level lo=20,..A 0 0.1 0.1 0.1 

. Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 
10= 24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 ,..A Leakage Current 

VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current IOUT=OJ'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0,..A 
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KS54AHCT 7931/794 
KS74AHCT /' 

8-Bit Latch/Register 
with Readback 

AC ELECTRICAL CHARACTERISTICS (!~put tr. tt'02 ns). AHCT793. AHCT794 

T. =25·C 
KS74AHCT 

Characteristic Symbol Condltlon,l ~cc-5.0V 
T ... -40'C to +85°C 

Vcc .. 5.OV :l:10% 

TJP Min Mex 

Maximum Operating Frequency 
tn\ax ~L=50pF 60 40 ('794 only) 

tPLH 
~L=50pF 10 16 

Propagation Delage ~L=150pF 13 21 
o to Any a ('793 only) ~L=50pF 10 16 

tPHL ~L=150pF 13 21 

tpLH PL=50pF 12 20 

~~opagation Delage CL=150pF 15 25 
[VLK/C to Any a CL=50pF 12 20 

tpHL CL=150pF 15 25 

tPZH RL=lkO 
CL=50pF 11 18 
CL=150pF 14 23 ~leTime. f--- (C=Low 

to D or '793) CL=50pF 11 18 
tpZL CL=150pF 13 23 

Disable Time tpHZ RL=lKO 11 18 
r-- Cj.=50pF 

OCto D tpLZ C=Low for '793) 11 18 

Pulse Width. 
tw 9 14 ~lKlC High or low 

~etup time 
o before C4 ('793) tau 6 10 

o before CLKt('794) 10 15 

Hold Time Dafter C4 (,793) 
th 

9 10 

Dafter ClKt ('794) -3 0 

Input Capcitance CIN 5 

Output CapaCitance COUT ~"'GND 10 

Power Dlsalpation CapacitanCe' Cpo 

• CPO determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee;. 
t For AC switching-test circuits and timing waveforms see section 2 .. 

c8 SAMSUNG SEMICONDUCTOR 

KS54Ai4CT 
T._ ':'55°C to +125·C 

Unit 
Vcc-5.OV:I: 10% 

Min MIX 

35 MHz 

19 
25 ns 
19 
25 

24 
30 ns 
24 

30 

22 
28 

ns 
22 
28 

22 
ns 

22 

19 ns 

12 
ns 

20 

12 
ns 

0 

pF 

pF 

ns 
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KS54AHCT '821'822 
KS74AHCT I~ 
Preliminary Specifications 

FEATURES 
• Functionally Equivalent to AMD's Am29821 and 

Am29822 
• Provides Extra Data Width Necessary for Wider Ad­

dresslData Paths or Buses with Parity 
• Power-Up-High-lmpedance State 
• Function, pln-out, speed and drive compatibility with 

54174AlS logic family 
• low power consllJllption characteristic of CMOS 
• 3-8tafll outputs with high drive curtent 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to S.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

6C 
10 
20 
3D 

60 
70 
80 
90 

100 

GNO 

6C 
10 
20 
3D 
40 

80 

90 
100 
GNO 

'821 

Vee 

10 
20 
30 

40 
50 
60 
70 
80 

90 
100 

" ___ ;r" CLK 

'822 

3 

~ __ .r 

V"" 
10 
20 
3Q 
4Q 

50 
60 
70 
80 
90 
loa 
CLK 

c8 SAMSUNG SEMICONDUCTOR 

, 1 Q-Bit Bus Intsrfsce Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 1 a-bit bus-interface flip-flops feature three-state out­
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing wider buffer registers, 1/0 ports, bidirectional 
bus drivers with parity, and working registers. 

All of t!le flip-flops are edge-triggered and Ootype. On the 
positive tranSition of the clock the 0 outputs on the '821 
will be true, and on the '822 will be complementary to the 
data input. 

A buffered output-control input can be used to place the 
ten outputs in either a normallogif state (high or lOw levels) 
or a high-impedance state. The high-impedance state and 
increased drive provide the capability to drive the bus lines 
in a bus-organized system without need for interface or 
pull-up components. The output control (OC) does not af­
fect the internal operation of the ~lip-flops. Old data can 
be retained or new data can be entered while the outputs 
are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

(jC 

L 
L 
L 
L 
H 

OC 

L 
L 
L 
L 
H 

(Each Flip-Flop) 
'821 

Inputs 

ClK 0 

t H 
t L 
L X 
H X 
X X 

'822 

Inputs 

ClK 0 

t H 
t L 
L X 
H X 
X X 

Output 

Q 

H 
L 

00 

00 
Z 

Output 

Q 

L 
H 
00 

00 
Z 
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KS54AHCT 8211822 
KS74AHCT I~ 

LOGIC DIAGRAMS 

'821 

ac (11 

eLK 

(231 
(21 10 

10 

(221 
(31 20 

20 

(211 30 (41 
30 

(201 
(51 40 

40 

(191 
(61 50 

50 

(181 
(71 60 

6D 

(171 
70 

70 
(81 

(161 
(91 80 

80 

(151 
(101 90 

90 

(141 
(111 100 

100 

eSc SAMSUNG SEMICONDUCTOR .. 

oe 

eLK 

10-Bit Bus Interface Flip-Flops 
with 3-State Outputs· 

'822 
(11 

(231 
10 (21 

15 

(221 
20 

25 
(31 

(211 30 
3D 

(41 

(201 
40 

45 
(51 

(191 
50 

55 
(61 

(181 
60 

65 
(7) 

(17) 
70 (81 

75 

(91 
(161 

80 
85 

(151 
90 

95 
(101 

(141 
100 

105 
(111 
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KS54AHCT 8211822 
KS74AHCT II 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vee, ....... -o.sv to +7V 
DC Input Diode Current, 11K 

(VI < -o.sv or VI > Vee +O.SV) ..... ±20 mA 
pC Output Diode Current, 10K 

(Vo < -O.SV' or Vo > Vee +O.SV) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.SV < Vo < Vee +O.SV) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±2S0 mA 
Storage Temperature Range, TSlg ... -6S·C to +1S0·C 
Power Dissipation Per Package, Pdt . . . . . . SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are atreaa ratings only and functional operation 
of the device at or beyond them Is not Implied. Long ex­
posure to these conditions may affect device reliability. 

10-Bit Bus Interface Flip-F/QPs 
with 3-8tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 6S·C to.8S·C 
Ceramic Package (J): -12mW'·Cfrom 100·C to·12S·C 

Recomm8nd8~ Operating Conditions 
Supply Voltage, Vee . ... . . . . . . . . . . . 4.SV to S.SV 
DC Input & Output Voltages', VIN, VOUT . . OV to Vce 
Operating Temperature 

Range KS74AHCT: -40·C to +8S·C 
KSS4AHCT: -SS·C to +12S·C 

Input Rise & Fall TIm,s, t" tl . .. . . . . . . Max SOO ns 

• Unused inputa must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC' ELECTRICAL CHARACTERISTICS (Vce-SV±10% Unless Otherwise Specified) 

T. _250C KS74AHCT KS54AHCT 
Characterlatlc Symbol Test Conditions T. = -40°C to +85°C T. = -56°C to +1'26°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage . 

VIN=VIH or VIL Minimum High-Level 
Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 

10=-6mA' 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Vollflge 10=12mA 0.26 0.33 0.4 V .,. 
10=24mA 0.39 O.S .. 

Maximum I~ut 
Current liN, VIN=Vee or GND ±0.1 ±1.0 ±1.0 .joiA 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±O.S ±S.O ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc VIN=Vee or GND 8.0 80.0 160.0 joiA Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply t.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0,..A 
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KS54AHCT 8211822 
KS74AHCT I~ 

10-Blt Bus Interfsce Flip-Flops 
with 3-Stste 9utputs 

AC ELECTRICAL CHARACTERISTICS ~Input tr, tt<2 na), AHCT821, AHCT822 

T._25·C 
KS74AHCT 

T._ -4O'C to +85'C 
ChemUrl"'~ Symbol CondHlon.t Vcc-5.0V 

Vcc-S.OV:t10% 

Typ Min M .. 

Maximum Operating Frequency fmax CL-50pF 50 35 

CL"50pF 8 14 
lFLH CL-150pF 11 19 Propagation Delay 

ClK to eny a CL-50pF 8 14 
tpHL CL"'150pF 11 19 

CL-50pF 11 18 
tPZL CL"150pF 14 23 Output Enable TIme, t--- RL"1kO oe to eny a CL-50pF 11 18 
tPZL CL=150pF 14 23 

Output Diseble Time, lI>Hz RL-1kO 13 18 
t---de to eny a tPLZ CL-50pF 13 18 

Pulse Width, 
tw 9 15 CLK High or Low 

Setup nme, t... 9 14 
Dats before CLKt 

Hold nme, 
t., -3 0 Data after CLKt 

Input Capacitance CIN 5 

Output Capacitance Cour Ol.!tput Disabled 10 

Power DiSSIpation 
Cpo oe=Vee 5 

Capacitance· ~per atage) oe-GND 30 

• Cpo determlnea the no-load dynamic power dissipation: Po=Cpo Vee' f + lee Vee. 
t For AC awitching teat circuits end timing waveforma see section '2. 
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KS54AHCT 
T._ -55'C to +125'C 

Vcc-S.OV:t 10% 

Min 

30 

18 

17 

0 

M .. 

17 
23 
17 
23 

22 
28 

22 
28 
22 

22 

-, 

• t . ..... •• ... 

Unit 

MHz 

na 

na 

na 

na 

na 

na 

pF 

pF 

pF 
pF 
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KS54AHCT 823'/824 
KS;74AHCT /1 

Preliminary $pecifications 
FEATURES 
• Functionally Equivalent to AMD's Am29823 and 

Am29824 
• Provides Extra Data Width Necessary lor Wider Ad­

dressiDala Paths or Buses with Parity 
• Power-Up-High-lmpedance State 
• Function, pllH)ut, speed and drive compatibility with 

54/74AlS logic family 
• low power consumption characteristic of CMOS 
• 308tate outputs with high drive current 

(Iol =24 mA @ VOL =O.5V) lor direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• ,Characterized lor operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "sll'lall outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 
'823 

20 
30 
40 

50 
60 
70 
80 

90 90 
CLKEN 
ClK 

'824 

oc Vee 
1]) 10 
25 3 20 
315 30 
4]) 40 

50 
60 
70 
80 
90 

CiJi CLKEN 
CLK 

c8 SAMSUNG SEMICONDUCTOR 

9-Blt Bus Interface Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 9-bit bus interface flip-flops feature three-state out­
puts designed specifically for driving highly-capacitive or 
relatively low-Impedance loads. They are suitable for im­
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

With the clock enable (CLKEN) low, the Ootype edge­
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf­
fer, thus latching the outputs. The '823 has noninverting 
o inputs and the '824 !)as inverting i5 inputs. Taking the 
CLR input low causes the nine 0 outputs to go low in­
dependently of the clock. 

A buffered output-control input (OC) can be used to place 
the ten outputs in either a normal logic state (high or low 
'Ievels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. The output control does 
not affect the internal operation of the flip-flops. Old data 
can be retained or new data can be entered while the out­
puts are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLES 

'823 

INPUT OUTPUT 

OC ClR CLKEN ClK D Q 

L L X X X L 
L H L t H H 
L H L t L L 
L H H X X 00 
H X X X X Z 

'824 

INPUTS OUTPUT 

OC ClR CLKEN ClK D Q 

L L X X X L 
L H L t H H 
L H L t L L 
L H H X X 00 
H X X X X Z 
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KS54AHCT 823'824 
KS74AHCT 'j 
LOGIC DIAGRAMS 

'823 

(231 
10 

(221 
20 

(21) 
30 

(20) 
40 

(19) 
50 

(181 eo 

(17) 
70 

(161 eo 

(15) 
90 
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9-8it Bus Interface Flip-Flops 
with 3-State Outputs 

'824 

(231 
10 

(221 
- 20 

(21) 
30 

(20) 
40 

(191 
--50 

(18) eo 

(17) 
70 

(16) 
80 

(15) 
90 
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KS54AHCT 8231824 
KS74AHCT I~.· 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . . .. ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins .............. :. ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the dev.iee at or beyond them is not implied. Long ex­
posure to these conditions may effect device reliability. 

9~Bit Bus Intefface Flip-Flops 
with 3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4'.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee. 
Operating Temperature 

Range KS74AHCT: ~40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times. tr. tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characterlsllc Symbol Tesl Conditions T. = -40°C 10 +85°C T. = -55°C 10 +125°C Unll 

Typ Guaranleed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
'10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20/AA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vec or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=0/AA 
per input pin 

Additional Worst VI=2.4V· 

Case Supply ,c,lcc other Inputs: 

I 
2.7 2.9 3.0 mA 

Current at Vee or GND 
10UT=0"A 
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KS54AHCT 8231824 
KS74AHCT . II 

9-Bit Bus Interface Flip-Flops 
with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt<2 ns), AHCT823, AHCT824 

T. =2S·C 
KS74AHCT 

T ... -40·C to +8S·C 
Characteristic Symbol Conditional VCC"S.ov Vcc" S.OV:I: 10% 

Typ Min M .. 
Maximum Operating Frequency fmax CL=50pF 50 35 

CL=50pF 8 14 
tPLH CL=150pF 11 19 Propagation Delay 

CLK to any a CL=50pF 8 14 
tpHL CL=150pF 11 19 

Propagation Delay, 
tPHL 

CL=50pF 10 17 
CLR to Any a CL=150pF 13 22 

CL=50pF 11 18 
tPZH CL=150pF 14 23 Output Enable Time, I-- RL=1kO 

OC to any a 
tPZL 

CL=50pF 11 18 
CL=150pF 14 23 

Output Disable Time, tPHZ RL=1kO 13 18 
OC to any a I----

tpLZ CL=50pF 13 18 

Pulse Width 
CLR low 

tw 
9 15 

ClK high or low 9 15 

ClF! inactive 9 14 
Setup Data tsu 9 14 
Time before 

ClKEN high CLKt 9 14 or low 

Hold Time, 
th -3 0 CLKEN or data after ClKt 

-
Input Capacitance CIN 5 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance" Iper stage) OC=GND 30 

" Cpo determines the no·load dynamiC power diSSipation: Po=Cpo Vcc' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 
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KSS4AHCT 
T ... -Ssoc to +12S·C 

Vcc-5.0V:I: 10% 

Min Max 

30 

17 
23 

17 
23 

21 
27 

22 
28 

22 
28 

22 

22 
-

18 

18 

17 

17 

17 

0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
pF 
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KSS4AHCT '8251826 
KS74AHCT _ 
Preliminary Specifications 

FEATURES 
• Functionally Equivalent to AMD's Am29825 and 
- Am29826 
• Improved 10H Specifications 
• Multiple Output Enables Allow Multiuser Control of 

the Interface 
• Power-Up Hlgh-lmpedance State 
• FunctlQn,.pln-out, 'speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• ',,,puts and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'825 

001 Vee 

OC2 OC3 
10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 
70 70 
80 80 
CLR CLKEN 

GNO CLK 

'826 

OCl Vee 

OC2 OC3 
10 10 
20 20 
3D 30 

40 
50 

60 60 
70 70 
80 80 

CLR CLKEN 

GNO CLK 

ciS SAMSUNG SEMI~ONDUCTOR 

8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 8-bit flip-flops feature three-state outputs designed 
specifically for diMng highly capacitive or relatively low· 
impedance loads. They are suitable for implementing multl­
use~ buffer registers, I/O ports, bus drivers and working \ 
registers. "1 

With the clock enable (CLKEN) low, all D-type edge­
triggered flip-flops enter data on the low-to-high transition 
of the clock. Taking CLKEN high will disable the clock buf­
fer, thus latching the outputs. The '825 has non-inverting 
o inputs and the '826 has inverting 0 Inputs. Taking the 
CLR inputs low causes the eight Q outputs to go low in­
dependently of the clock. 

Multiuser buffered output-control inputs (OC1, OC2, and 
OC3) can be used to place the eight outputs in either a 
normal logic state (high or low level) or a high-impedance 
state.-The high-impedance state and increased drive pro­
vide the capability to drive the bus lines in a bus-organized 
system without need for interface or pull-up components. 
The output controls do not affect the internal operation of 
the flip-flops. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance 
state. 

These 'devices provide speeds and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputa are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54AHCT 8251826 
KS74AHCT II 

FUNCTION TABLES 
'825 

Inputs Output 
oc· CLR CLKEN CLK 0 Q 

L L X X X L 
L H L t H H 
L H L t L L 
L H H X X 00 
H X X X X Z 

·OC = H if any of OC1 , OC2, or OC3 are high. 
OC = L if all of OC1, OC2, and OC3 are low. 

LOG1C DIAGRAMS 
'825 

001 ~(1~) ________________ ~ __ ~~ 
oo2~(2~) ____________________ ~ 

(23) 

(22) 
10 

(21) 
20 

(20) 
30 

(19) 
40 

~50 

(17) 
60 

(16) 
70 

(15) 
80 
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8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

'826 

Inputs Output 
OC· CLR CLKEN CLK 0 Q 

L L X X X L 
L H L t H L 
L H L t L H 
L H H X X 00 
H X X X X Z 

·OC = H if any of OC1, OC2, or OC3 are high. 
OC = L if all of OC1 , OC2, and OC3 are low. 

'826 

001 ,-:(1:....) _____________ . 

(2) 3=Q; 

(22) 

(21) 

(20) 

(19) 

10 

20 

30 

40 

(1S) 
--50 

(17) 
60 

(16) 
70 

(15) 
90 
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KS54AHCT 8, 25182,6 
KS74:AHCT 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vee, ,.. . . . . -0.5V to + 7V 
DC Input Diode· Current, 11K 

(VI < -0.5Vor VI > Vec +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vec +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vce or GND pins! .............. " ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute MaKimum Ratings are those values beyond 
which perman~nt damage to the device may occur. 
These are stress, ratings only and functional operation 

, of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Bus Interface Flip-FlOps 
with 3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

ReCommended Operating Conditions 
Supply Voltage, Vce . . . . . . . . . . . . . . 4.5V to 5.5V 

,- 'DC Input & Output Voltages·, '\lIN, Your .. OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t" tf ' . . . . . . . . MaK 500 ns 

• Un.used inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =2SOC 
KS74AHCT KSS4AHCT 

Characteriatlc Symbol Test Conditions T.=-400 Cto +8SoC T.=-Ssoqto +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2'.0 V Input Voltage 

MaKimum Low-Level , 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2O/lA c Vec Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
MaKimum Low-Level 

VOL 10=2O/lA 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

MaKimum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 IlA Current 

MaKimum 3-State Outp' ,t Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /lA 
Vour=Vcc or GND 

MaKimum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 /lA Supply Current lour=O/lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mAo 
Current at Vcc or GND 

louT=O/lA 
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KS54AHCT 8251826 
KS74AHCT I~ 

8-81t 8us InterfaceFIJp-Flops 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input fr, t,<2 ns), AHCT82S, AHCT826 

T. -2SOC 
KS74AHCT 

T. _ -40~C to +8S'C 
Chlrleterlatle Symbol Condltlona! Vcc·S.OV Vcc-5.0V:t10% 

Typ Min MIx 

Maximum Operating Frequency fmax CL-SOpF SO 3S 

tpLH 
CL=SOpF 8 14 

Propagation Delay CL=1S0pF 11 19 
ClK to any Q 

IpHL 
CL=SOpF 8 14 
CL=1S0pF 11 19 

~gatlon Delay, 
tPHL 

CL'"'SOpF 10 17 
CLR to Any Q CL=1S0pF 13 22 

tpZH 
CL=50pF 11 18 
GL-150pF 14 23 Output Enable Time, -- RL=1kD 

OC to any Q 
tPZL 

CL=50pF 11 18 
CL"'150pF 14 23 

Output Disable Time, tpHZ RL=1kD 13 18 
-

,OC to any Q tpLZ CL-50pF 13 18 

Pulse Width 
CLR lov. 

tw 
9 15 

CLK high or low 9 15 

CLR inactive 9 14 
Setup Data tou 9 14 
Tim", before 

ClKEN high ClKt 9 14 
or low 

Hold TIme, 
th -3 0 CLKEN or dais sfter ClKt 

Inpui Capacitance CIN S 

Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vee 5 

Capacitance' ~per stage) OO"=GND 30 

, Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 
T._ -SS"C to +12SOC 

Vcc-S.OV:t 10% 
Unit 

Min Mix 

30 MHz 

17 
23 

ns 
17 
23 

21 
27 ns 

22 
28 

ns 
22 
28 

' 22 
ns 

22 
-

18 
ns 

18 

17 

17 ns 

17 

0 ns 

pF 

pF 

pF 
pF 
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KS54AHCT 8411842 
KS74AHCT 
Preliminary Specifications 

FEATURES 
• Bus-Structured Pinout 
• Provides Extra Bus Driving Latches 
• Necessary for Wider Address/Data Paths or Buses 

with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

S4/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current, 

(IOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• ,Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to +8S·C 
KSS4AHCT: -SS·C to +12S·C 

• Package options include plastic "small outline" 

packages, standard pla~tic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

DC 
10 
20 
3D 
40 

50 
60 
70 
80 
90 

100 
GNO 

oc 
10 
20 
3Ci 
40 

" 
515 

6Ci 
70 
aD 
gCi 

100 
GNO 

'841 

V"" 
10 
20 

30 
40 
50 
60 
70 
80 
90 
100 

~ __ ...;;.rc 

'842 

Vee 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 ______ .c 
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10~Bit Bus Interface D ... Type " 
Latches with 3-5tate Outputs 

DESCRIPTION 
These 1 O-bit bus interface latches feature three-state out­
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing wider buffer registers, 110 ports, bidirectional 
bus drivers, and working registers. 

,The ten latches are transparent Ootype. The '841 h!!!l 
noninverting data (0) inputs and the '842 has inverting (0) 
inputs. 

A buffered output control (OC) input can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation 
of the latches. Old data can be retained or new data can 
be. entered while' the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by, internal diode cla~ps to Vee and 
ground. 

FUNCTION TABLES 

'841 
Inputs Output 

OC C D Q 

L H H H 
L H L L 
L L X 00 
H X X Z 

'842 

Inputs Output 

OC C D Q 

L H H L 
L H L H 
L L X 00 
H X X Z 
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KS54AHCT 8411842 10-Bit Bus Interface 0-Type 
KS74AHCT Latches with 3-5tate Outputs 

LOGIC DIAGRAM S 

'841 '842 . 

6C 
(1) 

5C P) 

C 

(23) 
10 

(23) 
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KS54AHCT, 8411842 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

. (VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those valu!!s. beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

1 O~Bit Bus IntfJrface 0-Type 
Latches with 3-5tate Output~ 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
supply Voltage, Vec .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Your .. (JV to Vee 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: '-55°C to +125°C 

Input Rise & Fall TImes, tr, tf . . . . . . .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions Ti= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vce Vce -0.1 Vcc -0.1 Vce -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

-
VIN=VIH or VIL 

Maximum Low-Level 10=201'A 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 I'A Leakage Current 

Vour=Vcc or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 I'A Supply Current 10ur=01'A 
per input pin 

Additional Worst VI=2.4V 

Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10ur=0,.A 
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KS54AHCT 841'842 
KS74AHCT 'l 10-Bit Bus Interface D-Type 

Latches with 3-StateOutputs 

AC ELECTRICAL CHARACTERISTICS (Input t" t,,,,2 ns), AHCT841, AHCT842 

T. =25°C 
KS74AHCT 

T. = -40°C to +85°C 
Characteristic Symbol Conditions! Vcc=5.0V 

Vcc= 5.0V:!: 10% 

Typ Min Max 

CL=50pF 10 16 
tPLH CL=150pF 13 21 Propagation Delay, 

Data to a CL=50pF 10 16 
tPHL CL=150pF 13 21 

CL=50pF 15 24 
tpLH CL=150pF 18 29 Propagation Delay, 

Ctoanya CL=50pF 15 24 
tpHL CL=150pF 18 29 

'------~ 

tPZH 
CL=50pF 13 18 

Output Enable Time, CL =150pF 16 23 r-- RL=lkO 
OC to any a CL=50pF 13 18 

IpZL CL =150pF 16 23 

IPHZ 
--t---

Output Disable Time, RL=lkO 13 18 r--oc to any a tpLZ CL=50pF 13 18 
- -

Pulse Width, 
C High Iw 12 20 

Setup Time, 
Isu 6 10 Data before C~ 

Hold Time, 
th 3 5 

Data after C~ 

Input Capcitance CIN 5. 

Output Capacitance COUT Output Disabled 10 

OC=Vcc Power Dissipation 
Cpo 5 

Capacitance· (per stage) OC=GND 30 

• Cpo determines Ihe no-load dynamic power· dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 
T.= -55°C to +125°C 

Vcc=5.0V:!: 10% 

Min Max 

19 
25 

19 
25 

29 
35 

29 
35 

22 
28 

22 
28 

22 

22 

25 

12 

7 

Unit 

ns 

ns 

--

ns 

ns 

ns 

ns 

ns 

pF 

pF 
~-

pF 
pF 
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KS54AHCT 8431844 
KS74AHCT, " 

,FEATURES 
• Bus-Structured Pinout 
• Provide Extra Bus Driving Latches 

NecesSary for Wider' Address/Data Paths or Buses 
with Parity 

• Power-Up High Impedance 
• Function, pin-Out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• 'Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: - 40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 

'packages, standard plastic and ceramic 300-mil DIPs 
PIN CONFIGURATIONS 

'843 

6C vee 
10 10 

20 
30 

40 40 
50 

60 60 
70 70 
80 80 
90 90 

CLR PRE 
GNO C 

'844 

be Vet; 

10 10 
20 20 
30 30 
40 40 

50 
60 60 
70 70 
80 80 
90 90 

CIA ~ 

GNO C 

c8 SAMSUNG SEMICONDUCTOR 

9-Bit Bus Interface D .. Type, ' 
Latches with 3-5tate Outputs 

DESCRIPTION 
These 9·bit bus interface latches feature three·state out­
puts designed specifically for driving highly capacitive or 
relatively low·impedance loads. They are suitable for im­
plementing wider buffer registers, 1/0 ports, bidirectional 
bus drivers and working registers. 

The nine latches are transparent Ootype. The '843 has 
noninverting data (0) inputs and the '844' has inverting i5 
inputs. 

A buffered output control (OC) input can be used to place 
the nine outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high·impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull· up components. 

The output control (OC) does not affect the internal opera· 
tion of the flip-flops. Old data can be retained or new data 
can be entered while the outputs are off. 

These devices provide speeds and drive capability 
, equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode ciamps to Vee and 
ground. 

FUNCTION TABLES 

'843 

INPUTS OUTPUT 

PRE CLR OC C D Q 

L X L X X H 
H L L X X L 
H H L H L L 
H H L H H H 
H H L L X 00 
X X H X X Z 

'844 

INPUTS OUTPUT 

PRE CLR OC C D Q 

L X L X X H 
H L L X X L 
H H L H L H 
H H L H H L 
H H L L X 00 
X X H X X Z 
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KS54AHCT 8431844 9-Bit Bus Interface 0-Type 
KS74AHCT Latches with 3-State Outputs 

LOGIC DIAGRAMS 

'843 '844 

oc (1) 6C (1) 

PRE (14) PRE (14) 

CLR (11) CLR (11) 

C (13) C (13) 

S 

(2) C 
(23) 10 10 10 

(2) (23) 10 

20 
(3) (22)02Q 20 

(3j (22) 20 

3D 
(4) (21) 30 3D (4) 121) ao 

I 

40 (5) (20) 40 40 
(5) 120) 40 • 

(6) (19)50 50 
(6) 119) 50 

50 

(7) (18)60 60 
(7) (18) 60 

60 

(8) (17) 70 70 
(8) ,(17) 70 

70 

80 
(9) (1~) so 80 

(9) (16) 80 

90 (10) (15) 90 90·(10) (15) 90 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee. ... . . . . -0.5V to + 7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vee +0.5V) . . . .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous· Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65'C to +150'C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not impHed. Long ex­
posure to these conditions may affect device reliability. 

9-Bit BUs Interface D-Type 
.. Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 125'C 

Recommended Op-.ting Conditions 
Supply Voltage: Vee .............. 4.5V to .5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 
. Range KS74AHCT: "'40'C to +85'C 

KS54AHCT: -55'C to +125'C 
Input Rise & Fail Times. t,. tf ... , . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74AHCT KS54AHCT 

Characteristic Symbol Test Conditions T.=-400Cto +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.Q- 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10= -6mA 4.2 3.98 3.84 3.7 

'. 
VIN=VIH or VIL 

Maximum Low-Level 
VOL 

10=201lA 0 0.1 0.1 0:1 
Output Voltage 10=12mA , 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 .IlA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 fJA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 fJA Supply Current 10uT=OfJA 
f--'-Co. - r--- 'Per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vecor GND 

louT=O",A 
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KS54AHCT 8431844 
KS74AHCT Ij 

9-Bit Bus Interface 0-Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• tl<2 ns). AHCT843. AHCT844 

T. =2S'C 
KS74AHCT 

T. '" -40'C to +8S'C Characterlltlc Symbol Condltlonlt Vcc-S.ov 
Vcc-S.OV=10% 

Typ Min Max 

tpLH 
CL=50pF 13 18 

Propagation Delay. CL=150pF 18 23 

Data to a CL= 50pF 13 18 
tpHL CL-150pF 16 23 

tpLH 
CL-50pF 16 26 

Propagation Delay. CL-150pF 19 31 
Ctoanya 

tpHL 
CL=50pF 16 26 
CL-150pF 19 31 

Propagation Delay. tp~ CL-50pF 17 27 
~toa CL-15OpF 20 32 

Propagation Delay. 
tPHL 

CL-50pF 17 27 
eLAto a CL-150pF 20 32 

tPZL 
CL"'50pF 11 18 

Output Enable Time. CL-150pF 14 23 
ex: to any a 

r-- RL-1kO 

tPZL 
CL=50pF 11 18 
CL"'150pF 14 23 

Output Disable Time. tPHZ RL-1.kO 13 18 
I---oe to any a tpLZ CL-50pF 13 18 

Pulse Width. 
tw 12 20 C High 

Setup Time. 
tau 8 10 Data before C~ c-=-:--

Hold Time. 
th 3 5 Data after C~ 

Input Capacitance CIN ,5 

Output CapaCitance COUl Output Disabled 10 

Power Dissipation Cpo OC=Vcc 5 
Capacitance' (per stage) OC=GND 30 

, Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KSS4AHCT 
T. '" - SS·C to + 12S'C 

Vcc-S.OV= 10% 

Min Max 

22 
28 

22 
28 

31 
37 

31 
37 

32 
38 

32 
38 

22 
28 

22 
28 

22 

22 

25 

12 

7 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54AHCT 845'846 
KS74AHCT. 'I ~. 

Preliminary Specifications 
FEATURE 
• 3-state buffer-type outputs drive bus-lines directly 
• Bus-structured pinout 
• Provides extra bus driving latches necessary for 

wider address/data paths or buses with parity 
• Low power consumption characteristic of CMOS 

devices 
• 3-state outputs with high drive current (loL = 24mA 

@ VOL = O.5V) for direct bus Interface 
• Direct Interface capability with TTL, NMOS and 

CMOS devices 
• Wide operating volage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'845 

OC1 v~ 

.OC2 OC3 
10 
20 

3D 30 

40 
50 

60 60 
Z9 70 
80 80 

am PRE 
GNO c 

'846 

0l:1 V .. 
0<:2 (X;3 

10 
20 
3Q 

40 
51' 50 
60 60 
71' 70 
8D sO 

roI PRE 
GNO C 

c8 SAMSUNG SEMICONDUcrOR 

8-Bit Bus .Jnterface D-Type 
Latch~s with 3-State Outputs 

DESCRIPTION 
These B-bit latches feature three-state outputs deSigned 
specifically for driving highly capacitive or relatively low im­
pedance loads. They are particularly suitable for implemen­
ting bu~er registers, 1/0 ports, bidirec.tional bus drivers, 
and working registers. 

The eight latches are transparent Ootype. The '845 has 
non inverting data(O) inputs. The '846 has inverting 0 in­
puts. Since CLR and PRE are independent of the clock, 
taking the CLR input low will cause the eight Q outputs to 
go low. Taking the PRE input low will cause the eight Q 
outputs to go high. When both PRE and CLR are taken low, 
the outputs will follow the preset condition. 

The buffered output control inputs (OCt, OC2, and OC3) 
can be used to place the eight outputs in either a normal 
logic state (high or low levels) or a high-impedance state. 
In the high-impedance state, the outputs neither load nor 
drive the bus lines significantly. The high-impendance state 
and increased drive provide the capability to drive the bus 
lines in a bus-organized system without need for interface 
or pull-up components. The output controls do not affect 
the internal operation of the latches. Old data can be re­
tained or new data can be entered while the outputs are 
in the high-impedance state. 

,. 
These devices provide speeds ·and drive capability 
equivalent to their ALSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CIIIIOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54AHCT 8451846 
KS74AHCT 

FUNCTION TABLE 
'845 

INPUTS 

PRE CLR OC1 OC2 
L H L L 
H L L L 
L L L L 
H H L L 
H H L L 
H H L L 
X X X X 
x x X H 
x X H X 

LOGIC DIAGRAMS 
'845 

OC1-l.!L...----, 

oo2-~----<;I 

5C3--='-----' 

10 
13) 

20 
14) 

3D 
(5) 

40 
(6). 

50 
(7) 

60 
(8) 

70 
(9) 

80 
(10) 

_(11) 
CLR 

". 

OC3 
L 
L 
L 
L 
L 
L 
H 
X 
X 

OUTPUT 

C D Q 

X X H 
X X L 
X X H' 
H L L 
H H H 
L X Qo 
X X Z 
X X Z 
X X Z 

(22)10 

(21) 2Q 

. (20) 30 

(19)40 

(18)50 

(17)60 

(16) 70 

(15)80 

CD SAMSUNG SEMICONDUCTOR 

8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

'846 

INPUTS OUTPUT 
PRE CLR OC1 OC2 OC3 C 0 Q 

L 
H 
L 
H 
H 
H 
X 
x 
x 

H L L 
L L L 
L L L 
H L L 
H L L 
H L L 
X X X 
x X H 
X H X 

'846 
OC1_---:-::(I):--_, 

002_---:::-:(2:-:-) -------"\11 
OC3_....:(_23,-) _---' 

iii 

3D 

40 

50 

70 

L 
L 
L 
L 
L 
L 
ti 
X 
X 

X X H 
X X L 
X X H 
H L H 
H H L 
L X Qo 
X X Z 
X X Z 
X X Z 

(22) 
10 

121 )20 

(20)30 

(19)40 

(18) 
50 

(17)60 

(16) 
70 

(15) 80 
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KS54AHCT 8451846 
KS74AHCT . 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < '-0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Bus Interface D-Type·­
Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Your .. OV to Vee 
Operating Temperature 

Range KS74AHCT: -40·C to +85·C 
KS54AHCT: -55·C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . • Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

T.=2S·C K~74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions T.= -40·C to +8SoC T. = -SsoC to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 . 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V Output Voltage 

10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=201lA 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,,'" Current 

Maximum Quiescent 
lee 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current 10ur=0"A 
per input in 

Additional Worst VI=2.4V 
Case Supply t>.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

lour=O"A 
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KS54AHCT 845/846 
KS74AHCT 

8-Bit Bus Interface 0-Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• ~"'2 ns). AHCT845 

Ta=25°C 
KS74AHCT 

Ta= -40°C to +85°C 
Characteristic Symbol Conditions! Vcc=5.0V Vcc=5.0V±10% 

Typ Min Max 

, Propagation Delay ~ 13 22 

elk to Q tPHL 13 22 

Propagation Delay tpLH 8 15 
-

D to 0 tPHL 8 15 

Propagation Delay tpLH 16 26 
~ 

CLR to 0 -tpHL 16 26 

Propagation Delay ~ 16 26 

PRE to 0 tPHL 16 26 

Propagation Delay tpZH 12 20 
-

OCtoO tPZL 12 20 

Propagation Delay ~ 12 20 

OC toO tpLZ 12 20 

Input Capacitance CIN 5 

Power dissipation Capacitance" Cpo 

" Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf~2 ns). AHCT846 

Ta=25°C 
KS74AHCT 

Ta= -40°C to +85°C 
Characteristic Symbol Conditions! Vcc=5.0V Vcc=5.0V±10% 

Typ Min Max 

Propagation Delay tpLH 14 24 
r---

Clk to 0 tpHL 14 24 

Propagation Delay tpLH 10 17 
r---

[j to 0 tPHL 10 17 

Propagation Delay ~ 13 22 

ern to 0 tPHL 13 22 

Propagation Delay tPLH 13 22 
r---PRE to 0 tPHL 13 22 

Propagation Delay tPZH 12 20 
r---

OCtoO tPZL 12 20 

Propagation Delay ~ 12 20 

OC to 0 . tpLZ 12 20 

Input Capacitance CIN 5 

Power dissipation Capacitance" Cpo 

" Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 
Ta= -55°C to +125°C 

Vcc=S.OV± 10% Unit 

Min Max 

26 
ns 

26 

20 ns 
20 

31 
ns 

31 

31 
ns 

31 

24 
ns 

24 

24 ns 
24 

pF 

pF 

KS54AHCT 
Ta= -55°C to +125°(: 

Vcc=5.0V± 10% Unit 

Min Max 

32 ns 
32 

22 ns 
22 

26 ns 
26 

26 ns 
26 

24 
ns 

24 

24 ris 
24 

pF 

pF 
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KS54AHCT 4049/4050 
KS74AHCT ' 

FEATURES 
• Modified Input structure allows voltages up to 1SV 
• Hlgh-Drlve-current Outputs: 

IOL=8mA @ VOL=O.SV 
• Low power conaumptlon characteristic of CMOS 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +8SoC 
KSS4AHCT: -SsoC to +12SoC 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vex; NC 

lY BY 

iA 6A 

2V NC 

2A 5Y 

3V 5A 

3A 4V 

GND 4A 

FUNCTION TABLE 

Input Output Y 

A '4049 '40S0 

H L 
i 

H 
L H L 

ciS SAMSUNG SEMICONDUCTOR 

Hex Logic Level,:. 
Down Con-verters 

DESCRIPTION 
The '4049 and '4050 have a modified input protection 
structure that enable them to be used as logic level 
translators which will convert high level logic to a low level 
logic while operating from the low logic supply. For exam­
ple, 0-15V logic can be corverted to 0-5V logic when us­
Ing a 5V supply. The modified input protection has no diode 
connected to Vee, thus allowing the input voltage to ex­
ceed the supply. The lower zener diode protects the in­
put from both positive and negative static voltages. In 
addition the '4049 and '4050 can be',used as simple buf­
fers or inverters without level translation. 

These devices provide speeds and drive capability , 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components, 

All inputs and outputs are protected from damage due to 
static discharge by internal'diode clamps to Vcc and 
ground. 

LOGIC DIAGRAMS 

'4049 

~ lA~ . lY 

~ 2A ---~ 2Y 

171~ 
3A-vv--3Y 

.~~ 
4A~ 4Y 

(1~ 
5A-vv--5Y 

(14~ 
6A--vv--8Y 

'40S0 

lA~lY 

2A~2Y 
3A~3Y 

4A~4Y 
P!Lr--......J1 21 .. 

5A-...,....--- 5Y 

6A~6Y 
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KS54AHCT 4049/4050. 
KS74AHCT 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI> +15.5V) ±20 rnA 
DC Output Diode Current, ·IOK 

(Va < -0.5V or Va > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±35 rnA 
Continuous Current Through 

Vee or GND pins ................ ±125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt. . . .. 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Hex Logic Level 
Down Converters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
•. Supply Voltage. Vce .............. 4.5V to 5.5V 

DC Input & Output Voltages·, VIN, Your OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t" tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT KSS4AHCT 
Characteristic Symbol Test Conditions To =2SoC T.= -40°C to +8SoC To= -55°C to +12SoC 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=201'A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input VIN=Vee or GND ±0.1 ±1.0 ±1.0 
Current liN 'VIN=15V ±10.0 :FfO.O 
Maximum Quiescent 

!ce VIN=Vee or GND 2.0 20.0 40.0 
Supply Current 10ur=0,.A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

lour=OI'A 

AC ELECTRICAL CHARACTERISTICS (Input t" t",,2 ns), AHCT4049. AHCT4050 

KS74AHCT 
T. =2S OC T. = -40·C to +8S·C 

Characteristic· Symbol Conditionst Vcc=S.OV Vec=S.OV:t10% 

Typ Min Max 

~ 7 12 
Propagation Delay CL=50pF 

tpHL 7 12 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dlsslpallon: Po-Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2 . 

KSS4AHCT 
T. = -ss·c to +12SoC 

Vcc=S.OV:t 10% 

Min Max 

14 

14 

Unit 

V 

V 

V 

V 

I'A 

I'A 

rnA 

Unit 

ns 

pF 

pF 
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KS54HCTLS 00 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drlv.current outputs: 

10L =8mA @VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outli~e" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

lB ~B 

lY 4A 

2A 4Y 

2B 3B 

2Y 3A 

GNO 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B Y 

H H L 
L X H 
X L H 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput NAND Gates 

DESCRIPTION 
These devices' contain four independent 2-input NAND 
gates that perform the Boolean functions Y = A. B or 
Y=A+B. 
These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

lA~ 
lB~IY 

2A~ 
2B~2Y 

3A~(9) (8) 
110) 3Y 

3B 

4A~ 
4B~ 4Y 
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KS54HCTLS 00 
. KS74HCTLS Quad 2-lnput NAND Gates 

j 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC InpUt Diode Current, 11K 

(VI < -o.sv or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0:5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vec +0.5V) ......... ±35 mA 
Continuous Cu~rent Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex: 
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to·5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise &'Fall Times, tr, tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25OC 

Ta= -40°C to +85°C Ta= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage , 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20",A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 19=20,..A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

. VIN=VCC or GND 2.0 20.0 40.0 
Supply Current IOUT=O,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply .t.lcc other Inputs: - 2.7 2.9 3.0 
Current at Vccor GND 

IOUT=O",A 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf",,6 ns), HCTLSOO 

KS74 HCTLS KSS4HCTLS 
.' T.=2S·C T.= -40·C to +8S·C T. = -ss·c to +12S0C 

Characteristic Symbol Conditions t Vcc=S.OV Vcc=S.OV:!:10% Vcc=S •. OV:t 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay tpLH CL=50pF 
10 15 18 

-
tPHL 10 15 18 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switchin9 test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 
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.KS54HCTLS 01 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv.current outputs: 

10L =8mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS. devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1Y Vee 

1A 4Y 

1B 4B 

2Y 4A 

2A 3Y 

2B 3B 

GND 3A 

\ 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B y 

H H L 
[. X H 
X L H 

Quad 2-lnput NAND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain four independent 2-input NAND 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open­
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vec and 
ground. . 

LOGIC DIAGRAM 

(1,4.10.131 

: " · · "'D--(::>o--ir ' 
(3.6.9. 121 

-=-

~~ ______________________________________________________ t 
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KS54HCTLS 01 
KS·74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ... : ... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA' 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±35 mA 
Continuous Current Through 

Vee or GND pins ................ ±125 mA 
Storage Temperature Range, TSlg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions m~y affect device reliability. 

Quad 2-lllput NAND Gates 
with Open-Drain Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature' 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: .-55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee==5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions .,Ta=25°C Ta= -40°C to +85°C Ta= -55°C·to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage . 

VIN==VIH or VIL 
Maximum Low-Level 

VOL 
lo==20",A 0 0.1 0.1 0.1 

Output Voltage 10==4mA 0.26 0.33 0.4 
10==8mA 0.39 0.5 

Maximum Input 
liN VIN==Vee or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Output 
loz. 

VIN==VIH or VIL 
±0.5 ±5.0 ±10.0 Leakage Current VOUT == Vee 

Maximum Quiescent 
Icc 

VIN==Vee or GND 2.0 20.0 40.0 
Supply Current 10UT==0",A .- . 

per input pin 

Additional Worst VI==2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

10uT==0",A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t",6 ns), HCTLS01 

T.=25°C 
KS74HCTLS KS54 HCTLS 

Characteristic Symbol Conditions t Vee = 5.0V 
T.= -40°C to" +85°C T.= -55°C to +125°C 

Vcc= 5,OV:t 10% Vee=5.0V:t 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay tpLH CL ==50pF 24 30 36 
r--

tpHL RL ==1 kO 15 20 25 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po==Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2.· 

c8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 012 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C _ 

• Package options include plastic "smail outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1Y Vee 

1A 4Y 

1B 4B 

2Y 4A 

2A 3Y 

2B 3B 

GND 3A 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B Y 

H X L 
X H L 
L L H 

eX SAMSUNG SEMICONDUCTOR .. 

Quad 2-lnput NOR Gates 

DESCRIPTION 
These devices contain four independent 2-input NOR gates 
that perform the Boolean functions Y=A+B or Y=A:oS. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are proteoted from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC D!AGRAM 

(2) 
1A~1V 
1B~ 

2A~5) (6) (4) 2Y 
2B 

(8) 
3A~3Y 
3B~ 

4A~ 
4B~4Y 
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KS54HCTLS 02 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ._ ........ ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . .. . . . . . . . ± 125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 2-lnput NOR Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
CeramiC Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS5.4HCTLS: -55·C to +125·C 

Input Rise & Fall Times, t,., tf . . . .. . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C Ta= -40°C to +85°C Ta= -55°C to +125°C 

Typ Guaranteed LImits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0,8 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20,..A Vec Vcc -0.1 Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

/ 
VIN=VIH or VIL 

Maximum Low-Level 
VOL 

lo=20,..A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current IOUT=O,..A 

per input pin 

Additional Worst VI=.2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t~6 ns), HCTLS02 

T.=2S·C 
KS74HCTLS KS5~HCTLS 

T. = -40·C to +8S·C T ... -sS·C to +12S·C Characteristic Symbol Conditions t Vcc=S.OV 
Vcc = S.OV:I: 10% Vcc=S.OV:I: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay tpLH 
CL=50pF 

9 . 15 18 
~ 

tPHL 10 15 18 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamiC power diSSipation: Po=Cpo Vee' f + ICC Vcc 
t For AC sV1(itchi.ng test Circuits and timing waveforms see section 2. 

C8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 03 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv.current Outputs: 

IOL=8mA @ VOL=O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating vOltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 4QoC to + 85°C 
KS54HCTLS: -S5°C'to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 

18 48 

1Y 4A 

2A 4Y. 

28 38 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A II y 

H H L 
L X H 
X L H 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput N4ND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain four independent 2·input NAND 
gates with open·drain outputs. Using a suitable pull·up 
resistor, these outputs may be connected to other open­
drain outputs to implement wired· AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

LOGIC DIAGRAM 

(3.6,6,11) 

: (1'4'9'12)D--{>o-1~Y 
(2,5,10,13) 1.. 
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KS5.4HCT~S 03 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. .. . . . . . -0.5V to + 7V 
DC Input Diode Current. IiK 

(VI <. -0.5V or VI > Vcc +0.5V) . . . ±20 rnA 
DC Output Diode Current. 10K 

(Vo < ~0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . . . ;t35 rnA 
Continuous Current Through 

Vcc or GND pins ........... ' ..... ±125 rnA 
Storage Temperature Range, Tstg ... ':"65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posl,lre to these conditions may affect device reliability. 

Quad 2-lnput NAND Gates 
with Open-Drain Outputs 

t Po~er Dissipation temperature derating: 
Plastic Package (N): -12mW/~C from 65°C to 85°C 
Ceramic Package (J): -t2mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages' '. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTlS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C 
. C~ 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum 'Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Output 
loz 

VIN=VIH or VIL 
±0.5 ±5.0 ±ro.O Leakage Current VOUT=VCC 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 Supply Current 'IOUT=O"A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vccor GND 

10UT=0"A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",,6 ns). HCTLS03 

T. =25°C 
KS74IHCTLS KS54,HCTLS 

Characteristic Symbol Conditlonst Vcc=5.0V 
T. -= -40°C to +85°C T.= -55°C to +125°C 

Vcc~5.0V;l:10% Vcc=5_0Vz 10% 

Typ Guaranteed . .LImHs 

Maximum Propagation Delay ~ CL=50pF 24 30 36 
RL=lkO tpHL 15 20 25 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUcToR 
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KS54HCTLS 04 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: - SS·C to + 12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

lY SA 

2A 6Y 

2Y SA 

3A SY 

3Y 4A 

GNO 4Y 

FUNCTION TABLE 

(Each Inverter) 

Inpu~ Output 

A y 

H L 
L H 

c8 SAMSUNG SEMICONDUCTOR 

Hex Inverters 

DESCRIPTION 
These devices contain six independent inverters. They per­
form the Boolean function y=A· 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

~ lA-y----1Y 

~ 2A - .""""V'" ... 2Y 

3AIS) f'.....- (6) 
~3Y 

4A~4Y 
~ SA~SY 

~ 
6A~6Y 
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KS54HCTLS Oi,f 
KS74'HCTLS ' 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
Dc Input 'Diode Current. 11K 

<Vi < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg, .. -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• ,l\bsolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional o~ation ..•. 
of the device at or beyondJhem is not implied. Long ex­
posure to these conditions may affect device reliability. 

Hex ,Inverters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc ............. ,: 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=;-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20/AA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

lo=8mA' 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 Current, 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 40.0 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 

Case Supply 61cc other Inputs: 2.7 2.9 3.0 
Current at Vccor GND 

louT = O/AA 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~6 ns). HCTLS04 

Ta =2S·C 
KS741HCTLS KS54HCTLS 

Ta= -40·C to +8S·C T. = - ss·c to +12S·C 
Characteristic Symbol Conditions! Vec=S.OV 

Vee = S.OV± 10% Vcc.=S.OV± 10% 

Typ Guaranteed Limits 
-

. Maximum Propagation Delay ~ CL=50pF 9 15 18 

tPHL 10 15 18· 

Maximum Input Capacitance CIN 5 

Power DissiPation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + tcc Vcc. 
t For AC switching test circuits and timing waveforms see section 2 . 
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KS54HCTLS 05 
KS74HCTLS . Hex Inverters with Open-Drain Outputs 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs intertllce directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: :... 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION' 

lA vee 

lY 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

FUNCTION TABLE 

(Each Inverter) 

Input Output 

A y 

H L 
L H 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices contain six independent inverters with open· 
drain outputs. Using a suitable pull-up reSistor, these out­
puts may be connected to other open·drain outputs to im­
plement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(2,4,6,8,10,12) 

"~r' -= 
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KS54HCTLS 05 
KS74HCTLS Hex Inverters with Open-Drain Outputs 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 rnA 
Continuous Output Current Per.Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . ±35 rnA 
Continuous Current Through 

Vce or GND pins ................ ±125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the cjevice at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
'KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KSS4HCTLS 
Characteristic Symbol Test Conditions 

Ta=2SoC 
To';' -40°C to +8S"C Ta= -SS"C to +12S"C 

Typ . Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Output 
loz' 

VIN=VIH or VIL 
±0.5 ±5.0 ±10.0 Leakage Current VouT=Vee 

Maximum Quiescent 
Icc 

V;N=Vee or GND 2.0 20.0 40.0 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t~6 ns), HCTLS05 

T. =2SOC 
KS74HCTLS KSS4HCTLS 

T.= -40"C to +8S"C T.= -SS"C to +12S"C 
Characteristic Symbol Conditions' Vee = S_OV 

Vcc=S.OV:l:10% Vcc=S_OV:I: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay tpLH CL=50pF .24 30 36 
-

tpHL RL=1kO 16 22 28 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + lee Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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· KS54HCTLS 08 
KS74HCTLS 

FEATURES 
o Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
o Low power consumption characteristic of CMOS 
o High-Driv.current outputs: 

IOl =8 mA @ VOL =O.SV 
o Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
o Wide operating voltage range: 4.SV to S.SV 
o Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS:' -40°C to +8SoC 
KSS4HCTLS: -SsoC to +12S"C 

• Package,options include plastic "sl)1all outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A 

1B 

1Y 

2A 

2B 

2Y 

GND 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B Y 

H H H 
L X L 
X L L 

Vee 

4B 

4A 

4Y 

3B 

3A 

3Y 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput AND Gates 

DESCRIPTION 
These devices contain four independent 2-input AND gates. 
They perform the Boolean functions Y=AoB or Y=A+B. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode olamps to Vcc and 
ground. 

LOGIC DIAGRAM 

1A~ 
1B~1Y 

2A~ 
2B~2Y 

3A~ 
3B~3Y 

4A~ 
4B~-4Y 
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KS54HCTLS 08 
KS74HCTLS 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc, +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo< Vcc +0.5V) ......... ±35 mA 
Continuous Current Through, 

Vcc or GND pins ................ ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings' are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation . 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device ~eliability. 

. Quad 2-/nput AND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 65°C 
Ceramic Package p): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN • .vOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55,oC to +125°C 

'Input Rise & Fall Times, tr• tf ... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C Ta= -40°C to +85°C Ta= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL lo=20"A 0 0.1 0.1 0.1 
Output Voltage lo=4mA 0.26 0.33 0.4 

lo=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current IOUT=O"A 

per input pin 

Additional Worst VI=2.4V 
Case Supply ~Icc other Inputs: 2.7' 2.9 3.0 
Current at Vcc or GND 

IOUT=O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf<>;6 ns), HCTLS08 

Ta =25°C 
KS74'HCTLS KS54HCTLS 

Characteristic Symbol Conditions! Vee=5.0V 
T.= -40°C to +B5°C Ta = - 55°C to + 125°C 

Vee = 5.0V::t: 10% Vee=5.0V+ 10% 

. Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL~50pF 10 15 18 

tpHL 10 20 25 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· CPO (per gate) 15 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2 . 

. ciS SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 09 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic' family 
• Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide opereting voltage range: 4.S" to S.SV 
• Charecterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: - SS"C to + 12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 

18 48 

1V 4A 

2A 4V 

28 38 

2V 3A 

GNO 3V 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B y 

H H H 
L X L 
X L L 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-/nput AND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These deVices contain four independent 2-input AND gates 
with open-drain outputs. Using a suitable pull-up resistor, 
these outputs may be connected to other open-drain out­
Pl,lts to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(3,6,8,11) 

(1,4,9,12) rv 
: D---1 

(2,5,10,13) 
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KS54HCTLS 09 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vce +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range. T slg ... :-65 ° C to + 150° C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
01 the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 2-lnput AND Gates 
with Open-Drain Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta=25°.C Ta= -40°C to +85°C T.= -55°C to. +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 

Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20jlA 0 0.1 .0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Output 
loz 

VIN=VIH or VIL 
±0.5 ±5 . .o ±10.0 Leakage Current VOUT=VCC 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10uT=OjlA 

per input pin 

Additional Worst VI=2.4V 

Case Supply Ll.lcc other Inputs: 2.7. 2.9 3.0 
Current at Vccor GND 

louT = o,..A 

AC ELECTRICAL CHARACTERISTICS (Input 1,. t,"6 ns). HCTLS09 

T.=25°C 
KS74J1CTLS KS54HCTLS 

Characteristic Symbol Conditions! Vee = 5.0V 
T.= -40°C to +85°C T.= -55°C to +125°C 

Vee=5.0V±10% Vee=5.0V± 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 26 32 38 

tPHL RL=1kO 16 22 28 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power diSSipation: Po=Cpo Vcc' 1 + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. I 

cR SAMSUNG SEMICONDUCTOR .. 
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KS54HCTLS 10 
KS74HCTLS 

FEATURES 
- Function, pllH)ut, speed and drive compatibility with 

54/74.LS logic family 
- Low power consumption characteristic of CMOS 
- High-Driv.current outputs: 

10L =8 mA @ VOL =D.5V 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over industrial and 

military temperature ranges: 
KS.74HCTLS: -4DoC to +85°C 
KS54HCTLS: - 55°C to + 125°C 

- Package options include plastic "smail outline" 
packages, standard plastic and ceramic 3DO·mil DIPs 

PIN CONFIGURATION 

lA Vee 

18 lC 

2A lY 

28 3C 

2C 3B 

·2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B C Y 

H H H L 
L X X H 
X L X H 
X X L H 

c8 SAMSUNG SEMICONDUCTOR 

Triple 3-lnput NAND .Gates 

DESCRIPTION 
These devices contain three independent 3·input NAND 
gates. They perform the Soolean functions Y=A-S-C or 
y=A+B+C. . 

These devices provide speedS and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1) 

lA~ 
~~ (131 lY 

2A (31 

~2Y 28 (5) 
2C 

(9) 

3A~ 38 3Y 
3C (11) 
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KS54HCTLS 10'· 
KS74HCTLS 

Absolute Maximum' Ratings* 
Sl!pply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. ItK 

(VI < -0.5V or Vi > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins.' ............... ±125 mA 
Storage Temperature Range, Tstg ... -65'C to +150'C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permlilnent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Triple 3-lnput NAND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW"C from 65'C to 85'C 
Ceramic Package (J): -12mW"C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40'C to +85'C 
KS54HCTL$: -55'C to +125'C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an apPropriate logic 
voltage level (either Vc;c .or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2S·C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +8Soc Ta= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Y Input Voltage 

" 

Maximum Low-Level 
VIL 0~8 0.8 0.8 V input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vcc Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20!lA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 !lA Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 IlA Supply Current louT=O!lA 
per input pin. 

Additional Worst VI=2.4V. 

Case Supply Alcc other' Inputs: 2.7 2.9 3.0 o' mA 
Current at Vee or GND 

10UT=01lA 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,..6 ns). HCTLS10 

T.=2S·C 
KS74 HCTLS KS541HCTLS 

J T.= -40'C to +85°C T.= -55°C to +12S'C 
Characteristic Symbol Conditions t Vcc=5.0V 

Vcc=5_0V±10% Vcc=5.0V± 10% 
Unit 

Typ Guaranteed Limits , 
tpLH . 11 15 19 23 

Maximum Propagation Delay ,--- CL=50pF ns 
tPHL 11 15 19 23 

Maximum Input CapaCitance CIN 5 pF 

Power DiSSipation Capacitance· CPO (per gate) 15 pF 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc2 f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. • 
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KS54HCTLS 11 
KS74HCTLS 

i=EATURES 
- Function, pllH)ut, speed and drive compatibility with 

S4/74LS logic family 
- Low power consumption characteristic of CMOS 
- High-Driv.current outputs: 

10L =8 mA @ VOL =O.SV 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.SV to S.SV 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74fiCTLS: -40"C to +8S"C 
KSS4HCTLS: -SS"C to +12S"C 

- Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

18 lC 

2A lY 

28 3C 

2C 38 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B C y 

H H H H 
L X X L 
X L X L 
X X L L 

c8 SAMSUNG SEMICONDUCTOR 

Triple 3-lnput AND. Gates 

DESCRIPTION 
These devices contain three independent 3-input AND 
gates. They perform the Boolean functions Y=A-B-C or 
Y=A+B+C. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

lA (I) 

18~IY 
lC~ 

(3) 
2A~ 

~~~2Y 

(9) , 

3A~10) 38 (8) 3Y 
3C (11) 
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KS54HCTLS 11 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. ....... -0.5V to + 7V 
DC Input Diode Current. ilK 

(VI <. ':"0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < VeG +0.5V) . . . . . . ±35 mA 
Continuous Current Through 

Vee or GND pins ................ ±125 m~ 
Storage Tem~rature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum. Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Triple 3-lnput AND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/·C froril100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee ......... '. . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. Your .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise speeifi'ed) 

KS74HCTLS KSS4HCTLS 
Characteristic Syinbol Test Conditions T.=2S"C T.= -40"C to +8S"C T.= -SS"C to +12S"C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jlA Vee Vee -0.1 Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN""VIH or VIL 
Maximum Low-Level 

VOL 
10= 2 OjlA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc' VIN=Vee or GND 2.0 20.0 40.0 Supply Current 10ur=OjlA 

per input pin 

Additional Worst VI=2.4V 
Case Supply t.lee other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

10ur=OjlA 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf.r;;6 ns). HCTLS11 

T.=2S0C 
KS74HCTLS KSS4HCTLS 

T. = -40°C to +8SOC T.= -SS"C to +12SoC Characteristic Symbol Conditions t Vee=S.OV 
Vee = S.OV:!: 10% Vcc=S.OV:!: 10% 

Typ Guaranteed limits 

Maximum Propagation Delay ~ CL=50pF 13 18 22 

tpHL 13 18 22 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· CpO (per gate) 15 

• Cpo determines the'no-Ioad dynamiC power diSSipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNGSEMICONDUcrOR 
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KS54HCTLS 12 
KS74HCTLS 

FEATURES 
- Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
- Low power consumption characteristic of CMOS 
- High-Driv.current outputs: 

IOL =8 mA @ VOL =O.SV 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.SV to S.SV 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: - SS·C to + 12S·C 

- Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 

1B 1C 

2A 1Y 

2B 3C 

2C 3B 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B C y 

H H H L 
L X X H 
X L X H 
X X L H 

eSC SAMSUNG SEMICONDUcToR .. . 

Triple 3-lnput NAND Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain three independent 3-input NAND 
gates with open-drain outputs. They perform the Soolean 
functions Y=lA-S-C or Y=A+B+C. 

Using a suitable pull-up resistor. these outputs may be con­
nected to other open-drain outputs to implement wired-AND 
functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1.3.9) (12.6.6) 

'~r-' 
(2.4.10) 

: (13.5.11) 

-= 
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KS54HCTLS 12 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. ....... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous OutPl,lt Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . . . . . ±35 mA 
Continuous Current Through 
" Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt. ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Triple 3-lnput NAND Gates 
with Open-Drain Outputs 

·t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -;-12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Op~rating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise /!. Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise SpeclTled) 

KS74HCTLS KSS4HCTLS 
Characteristic Symbol Test Conditions T.=2S·C T.= -40°C to +8SoC T.= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Leliel 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum LOW-Level 
VIL 0.8 0.8 0.8 Input Voltage " 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Output 
loz 

VIN=VIH or Vil 
±0.5 ±5.0 ±10.0 Leakage Current VouT=Vee 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 40.0 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 

Case Supply ll.lee other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

·IOUT=O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf<rO;6 ns). HCTLS12 

T.=2S·C 
KS74 HCTLS KSS4HCTLS 

T.= -40·C to +8S·C T.= -ss·c to +12S·C 
Characteristic Symbol Condltlonst Ycc=S.OY Ycc=S.OY:!:10% Ycc=S.OY:I: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ Cl=50pF 26 32 38 

tpHl' RL =1 kll 16 22 28 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2 . 
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KS54HCTLS 14 
KS74HCTLS 

FEATURES 
• Function, pilHlut, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv.current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

mllit"ry temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

1V 6A 

2A 6V 

2Y 5A 

3A 5Y 

3V 4A 

GND 4V 

FUNCTION TABLE 

(Each Inverter) 

Input Output 

A y 

H L 
L H 

c8 SAMSUNG SEMICONDUCTOR 

Hex Schmitt-Trigger Inverters 

, DESCRIPTION 
These Schmitt-trigger devices contain six independent in· 
verters. They perform the Boolean function Y=A. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode ciampI! to Vee and 
ground. 

LOGIC DIAGRAM 

lA~lY 

2A 2Y ~ 
3A~3V 
4A~4V 
5A 5V ~ 
6A~6V 
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KS54HCTLS 1,4 
KS74HCTLS 

Absolute ""aximum Ratings· 
Supply Voltage Range Vcc. ",'". -0.5V to +7V 
DC Input Diode Current. hK 

(VI < ;-0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) . . ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . . . ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied, Long ex­
posure to these conditions may affect device reliability. 

Hex Schmitt-Trigger Inverters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc ....... ' ....... 4.5V to 5.~V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

, Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Unused inputs must always be tied to an aP,propnate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.", 25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T ... -40°C to +85°C T ... -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20~A vcc Vcc -0.1 Vcc -0.1 Vcc ,-0.11 V 
10=-4.mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20jJA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /AA 

Current 

Maximum Quiescent 
lee 

VIN=Vee or GND 2.0 20.0 40.0 /AA 
Supply Current 10UT=OjJA 

per input pin 
Additional Worst VI·=2.4V 
Case Supply Alcc other inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0/AA 

DC ELECTRICAL CHARACTERISTICS 

T.=2S0C 
KS74HCTLS . KS54HCTLS 

Unit 
Characteristic Symbol Test Conditions 

T ... -40°C to +8SoC T ... -55°C to +12SoC 

Min Max Min Max Min Max 

Positive-Going 
VT+ 

Vcc=4.5V 1.2 1.9 1.2 1.9 1.2 1.9 
V 

Threshold Voltage Vee=5.5V 1.4 2.1 1.4 2.1 1.4 2.1 

Negative-Going 
VT-

Vcc=4.5V 0.5 1.2 0.5 1.2 0.5 1.2 
V 

Threshold Voltage Vcc=5.5V 0.6 1.4 0.6 1.4 0.6 1.4 

Hysteresis 
VH 

Vcc=4.5V 0.4 1.4 0.4 1.4 0.4 1.4 
V 

(VT+-VT-) Vcc=5.5V 0.4 1.5 0.4 1.5 0.4 1.5 

c8 SAMSUNG SEMICONDUCTOR 440 



KS54HCTLS 14 
KS74HCTLS Hex Schmitt-Trigger Inverters 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf"i>6 ns). HCTLS14 

T. =25°C 
KS74 HCTLS KS54 HCTLS 

Ta= -40°C to +85°C T.= -55°C to +125°C 
Characteristic Symbol Condltlonsl Vcc=5.OV 

Vcc=5.OV:l:10% Vcc=5.OV:I: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 
15 20 25 

tPHL 16 22 28 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 20 
KS74HCTLS ' 

FEATURES 
- IFunction, pln-out, speed and drive compatibility with 

54/74LS logic family 
- Low power consumption characteristic of CMOS 
- High-Drive-Current outp"!ts: 

IOL =8 mA @ VOL =O.5V 
- Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating vol,age range: 4.5V to 5.5V 
- Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

- Package'options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION. 

Vee 

20 

2C 

lC NC 

10 2B 

2Y 

FUNCTION TA'BlE ' 

(Each gate) 

INPUTS OUTPUT 
A B 'C D Y 

H H H H L 
L X X X H 
X L X X H 
X X L X H 
X 'X X L H 

c8 SAMSUNG SEMICONDUCTOR 

Dual 4-lnput NAND Gates 

DESCRIPTION 
These devices contain two independent 4-input NAND 
gates, They perform the Soolean functions Y=A-S-C.D 
or Y=A+B+C+D in positive logic, 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static' discharge by internal diode clamps to Vcc -and 
ground. 

lOGIC DIAGRAM 

lA 

lB 

1Y 

lC 

10 

2A 
2B 

2Y 

2C 

20 
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KS54HCTLS 20 
KS74HCTLS . 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . . . . ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt 500 mW. 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-lnput NAND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vec 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• t, . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 

DC ELECTRICAL CHARACTERISTICS (Vec=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C Ta= -40°C to +85°C T~= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
Vil 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH 9r Vil 

Output Voltage VOH 10=-20"A Vce Vce -0.1 Vec -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or Vil 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc VIN=Vee or GND 2.0 20.0 40.0 

Supply Current 10UT=0,.,A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alce other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

10uT=0"A 

AC ELECTRICAL CHARACTERISTICS (Input tr • t,';;6 ns). HCTLS20 

'\ T.=25°C 
KS74 HCTLS KS54 HCTLS 

Characteristic Symbol Conditionst Vee = 5.0V 
Ta= -40·C to +85·C T. = -55·C 10 +125·C 

Vce=5.0V:10% Vec=5.0V: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay tplH Cl=50pF 11 15 19 
~ 

Any Input to Y tPHl 11 15 19 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 21 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and dri"e compatibility with 

!i4174LS logic family 
• Low power consumption characterlatlc of CMOS 
• Hlgh-Drlv.current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -550C to +12SoC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30D-mil DIPs 

PIN CONFIGURATION 

1A Vee 
18 20 

NC 2C 

1C NC 

10 28 

1Y 2A 

GNO 2Y 

FUNCTION TABLE 

(Each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H Ft H 
L X X X L 
X L X X L 
X X L X L 
X X X L L 

c8 SAMSUNG SEMICONDUCTOR 

Dual 4-lnput AND Gates 

DESCRIPTION 
These devices contain two independent 4·input ANO gates. 
They perform the Boolean functions Y=A.B.C.O or . 
Y=A+B+C+O in positive logic. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
slatic discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

1A-'-'---., 

1B 

1Y 

1C 

10-!::!""--J 

2A-:-''':'---, 

2B 

2Y 

2C 

20 -!.C::!.---I 
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KS54HCTLS 21 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) . . ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output .Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins ±125 mA 
Storage Temperature Range, T.tg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-lnput AND Gates 

t Power Dissipation temperature derating: 
Piastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Your .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tl .... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=2S"C T.= -40"C to +8S"C T.= -SS"C to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum Higll-Level VIN=VIH or VIL 
VOH 10=-20j.lA Vcc Vcc -0.1 Vcc -0.1 Vce -0.1 Output Voltage 

10= -4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10ur=Oj.lA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

lour = O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr, tl~6 ns). HCTLS21 

T.=2S·C 
KS74 HCTLS KSS4HCTLS 

T.= -40·C to +8S"C T, = - ss·c to +.12S·C Characteristic Symbol Conditions! Vee = S.OV 
. Vee = S.OV:t 10% Vee=S.OV:t 10% 

Typ Guaranteed limits 

Maximum Propagation Delay ~ CL=50pF 
12 18 22 

Any Input to Y tpHL 12 18 22 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits !lnd timing waveforms see section 2. 

=8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 2'~ 
·KS74HCTLS ~ 

FEATURES 
- Function, pln-out, speed and drive compatibility with 

54174l.S logic flimlly 
- Law pawer consumption characteristic of CMOS 
- Hlgh-Drlve-eumint outputs: . 

10L =8 mA .. \tOL =o.SV 
- Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.SV to S.SV 
- Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -55°C to +12SoC 

- Package options Include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee A 
18 20 8 
NC 2C c 
lC NC 0 

10 28 

lV 2A 

2Y 

FUNCTION TABLE 

(Each gate) 

INPUTS OUTPUT 
A B C D Y 

H H H H L 
L X X X H 
X L X X H 
X X L X H 
X X X L H 

ciS SAMSUJNG SEMICONDUCTOR 

Dual 4-lnput NAND Gates 
'wIth Open-Drain Outputs 

DESCRIPTION 
These devices contain two independent 3-input NOR gates. 
gates. These gates perform the Soolean fucntions 
Y A-S-C-D or Y=A+B+C+i5 in positive logic. The 
open-drain outputs require pull-up resistors to perform 
correctly. They many be connected to other open-drain· 
outputs to implement active low wired-OR or active high 
wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devic.es 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(1.9) 

~r' 
(2.10) 

(4.12) 
(5.13) 
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KS54HCTLS' 22 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... '±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, T.tg ... - 65 ° C to + 150 ° C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-lnput NAND Gates 
with Open-Drain Outputs 

·t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'oC from 65°C to 85°C 
Ceramic Package (J): -12mW'oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating' Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tt ... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KSS4HCTLS 
Characteristic Symbol Test Conditions 

Ta=2SoC 
Ta= -40°C to +85°C Ta= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 

Input Voltage 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Output 
loz 

VIN=VIH or VIL 
±0.5 ±5.0 ±10.0 Leakage Current VOUT=VCC 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current al Vcc or GND 

10uT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input Ir, 1f'i>6 ns), HCTLS22 

T.=2S·C 
KS74·HCTLS KSS4HCTLS 

T. = -40·C to +8S·C T.= -ss·c to +12S·C 
Characteristic Symbol Condltlonst Vee = S_OV 

Vcc=S.OV±10% Vcc=S.OV± 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay tpLH 
CL=50pF 

26 33 40 
Any Input to Y -

tpHL 15 20 25 

~aximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS· 27 
KS74HCTLS . 

FEATURES 
• Function, pin-out, sp8ecl and drive compatibility with. 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices . 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature· ranges: 
KS74HCTLS: .,.40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 

lC 

lY 

2B 3C 

2C 3B 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

INPUTS OUTPUT 

A B C Y 

H X X L 
X H X L 
X X H L 
L L L H 

c8 SAMSUNG SEMICONDUCTOR 

Triple 3-lnput NOR Gate$ 

DESCRIPTION 
These devices contain two independent 3·input NOR gates. 
They perform the Boolean functions Y-A+B+C or 
y=)i..i3.C in positive logic. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected.from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

lA~ 
::~ 

(12) 
1V 

2A~ 

2B~2Y 
2C (5) . 

3A (9) 

3A~3Y 
3C (11) 
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KS54HCTLS·27 
KS74HCTLS . 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. . . .. . .. -O.~V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins ................ ±125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Triple 3-lnput NOR Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS:· -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C 

T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10--20,..A Vcc Vce -0.1 Vee -0.1 Vce -0.1 
10= -4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10uT=OJAA 

per input pin 

Additional Worst 
, VI=2.4V 

Case Supply ~Ice other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

10uT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tl<6 ns). HCTLS27 

T.=25°C 
KS74HCTLS KS54HCTLS 

T.= -",ooc to +8SOC T. = -55°C to +12SOC 
Characteristic Symbol Condltlonsl Vcc=S.OV Vcc=S.OV:t10% Vcc=S.OV:!: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 
11 15 19 

Any Input to Y tPHL 13 17 22 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· CPO (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

23 

~6 

V 

V 

V 

V 

JAA 

JAA 

rnA 

Unit 

ns 

pF 

pF 

449 



~"~ ,"'.' 
~." " .... 'Wo<, ... 

KS54HCTLS 30 
KS74HCTLS 

FEATURES 
• Function, plftoOut, speed and drive compatibility with 

54174LS logic family , 
• Low power consumption characteristic of CMOS 
• Hlg~rlv...current outputs: 

IOL .. 8 mA @ VOL =O.SV 
• Inpula and outputs Interface directly with TTL, NMOS 

and CMOS cIevIces 
• Wide operating vollage range: 4.SV to S.SV 
• Characterized for opanitlon over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SOC 
KSS4HCTLS: -55°C to ,+12SoC 

• Package !)ptlons Incl,ude plastic "small outline" 
packages, standard plastic and ceramic 30o-mll DIPs 

PIN CONFIGURATION 

A Vee 

8 'NC 
C H 

0 G 

E INC 
F NC 

Y 

FUNCTION TABLE 

Inputs A Through H Output Y 

All Inputs H L 
One or more inputs L H 

c8 SAMSUNG SEMICONDUCTOR 

8-lnput Nand Gate 

DESCRIPTION 
The '30 contains a single a·input NAND gate, It performs 
the boolean functions (in positive logic): 

Y A·B·C·D·E·F·G·H 
Y=A+B+C+D+E+F+G+R 

These devices provide speeds ,and drive' capability 
equivalent to their LSTIL counterparts and yet maintain , 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

1 
A 

2 
8 

3 
C 

4 

5 
8 

11 
H 

12 
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KS54HCTLS 30 
KS74HCTLS 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

!VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins ................ ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute MBKimum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-lnput Nand Gate 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'oC from 65°C to 85°C 
Ceramic Package (J): -12mW'·C from l00·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cro+125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . MBK 500 ns 

• Unused inputs must always be tied ro an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T.= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2'.0 Input Voltage 

MBKimum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20llA Vcc Vcc -0.1 Vcc -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
MBKimum Low-Level 

VOL 
10 = 20llA 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 

Current 

MBKimum Quiescent 
lee 

VIN=Vee or GND 2.0 20.0 40.0 
Supply Current iOUT=OllA 

Iper input pin 

Additional Worst VI=2.4V 
Case Supply .o.lcc lother Inputs: 2.7 2.9 3.0 
Current Ilat Vcc or GND 

10UT=OllA 

AC ELECTRICAL CHARACTERISTICS (input tr, tt<6 ns), HCTLS30 

KS74HCTLS KSS4HCTLS 
T.=2S·C T. = -40°C to +8SOC Ta= -Ssoc to +12SOC 

Characterisllc Symbol Condltionst Vcc=S.OV 
Vcc =S.OV:t: 10% Vcc=S.OV:t: 10% 

Typ Guaranteed L1mhs 

Propagation Delay ~ CL=50pF 
11 15 19 

tpHL 11 15 19 

Input Capacitance CIN 5 .. 
i='ower Dissipation Capacitance' Cpo 15 

• Cpo determines the no-load dynamiC power diSSipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

=8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 32 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices' . 
• Wide' operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

. military temperature ranges: 
KS74HCTLS: -40°C to +85°'C 
KS54HCTLS: -55°C'to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 
18 ·48 

1Y 4A 

2A 4Y 

28 38 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputa Output 

.A B y 

·H X H 
X H H 
L L L 

c8 SAMSUNGSEMICONDUCTOR 

Quad 2-lnput OR Gates 

DESCRIPTION 
These devices contain four independent 2-input OR gates. 
They perform the Boolean functions Y = A +B or Y = MB. 
These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damaged due 
to static discharge by internal diode clamps to Vec and 
ground. 

LOGIC DIAGRAM 

~(1) (3) 
1A (2) 1Y 
18 

2A~ 
28~2Y 

3A~ 
38~3Y 

4A(~~ 
48~4Y 
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KS54HCTLS 32 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ........ -0.5V to +7V 
DC Inplll" Diode Current, hK 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . ±35 mA 
Continuous Current Through 

Vee or GND pins ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
'These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 2-lnput OR Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Your OV to Vec 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf .... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vec=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T.=-400Cto +85°C T.='-55°Cto +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA ·Vce Vec -0.1 Vcc -0.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=2OIlA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 2.0 20.0 40.0 
Supply Current lour=OIlA 

per input pin 

Additional Worst VI=2.4V 
Case Supply 81ce other Inputs: 2.7 2.9 3 . .0 
Current at Vee or GND 

lour=OIlA 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf __ 6 ns), HCTLS32 

KS74 HCTLS KS54 HCTLS 
T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C Characteristic Symbol Conditions t Vee = 5.0V Vee=5.0V:i:l0% Vee=5.0V:i: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 
13 17 22 

tpHL 13 17 22 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· C~o (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 42 
KS74HCTLS ' 

FEATURES 
• Full decoding of Input Logic 
• All outputs are High for Invalid BCD Conditions 
• Also for application as 3-Llne to 8-Line Decoders 
• Function, pin-out, speed and drive compatibility 'with 

54/74LS logic femily 
• Low power consumption characteristic of CMOS 
• HlgMlrlv.current outputs: 

10L =8 mA @ VOL =0.5V 
• Inputs'end outputs interface directly with ll"L, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over· Industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +85·C 
KS54HCTLS: - 55·C to + 125·C 

• Package options include plastic "'small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

0 Vee , 
A 

B 

3 C 

4 D 
9 

6 8 

GND 

FUNCTION TABLE 

No. 
Inputs Outputs 

D C B A 0 1 2 3 4 5 6 7 8 9 

0 iL L L L L hi H H H H H H H H 
1 L L L H H L H H H H H H H H 

.2 L L H L H H L H H H H H H H 
3 L L H H H H H L H H H H H H 
4 L H L L H H H H L H H H H H 

5 L H L H H H H H H L H H H H 
6 L H H L H H H H H H· L H H H 
7 L H H H H H H H H H H L H H 
8 H L L L H H H H H H H H L H 
9 H L L H H H H H H H H H H L 

H L H L H H H H H H H H H H 
H L H H H H H H H H H H H H 
H H L L H H H H H H H H H H 

INVALID 
H ·H H L H H H H. H H H H H. H 
H H.H H H H H H H H H H H H 

c8 ~AMSUNG SEMICONDUCTOR 

BCD-to Decimal Decoder 

DESCRIPTION 
'fhe '42 decoder accepts for active·high BCD inputs and 
provides 10 mutually exclusive active· low . outputs, as 
shown by logic symbol or diagram. The active·low out· 
puts facilitate addressing other Msf units with active·low 
input enables. 

The logic design of the '42 ensures that all outputs are 
high when binary codes greater than nine are applied to 
the inputs. 

The most significant input, 0, produces a useful inhibit func· 
tion when the' 42 is used as a 1·of·8 decoder. The 0 In· 
put can also be used as the Data input in an 8-output 
demultiplexer application. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. I 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 
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KS54HCTLS 4'2 
KS74HCTlS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) . . ±20 mil. 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . . ±35 mA 
Continuous Current Through 

Vcc or GND' pins . . . . . . . . . ± 125 mA 
Storage Temperature Range. Tstg ... -65 D C to +150 D C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

BCD-to Decimal Decoder 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/ D C from 65 D C to 85 D C 
Ceramic Package (J): -12mW/D Cfrom 100 D C to 125 D C 

Recommended Operating Conditions 
Supply Voltage. Vcc 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40 D C to +85 D C 
KS54HCTLS: -55 D C to +125 D C 

Input Rise & Fall Times. tr• tf ... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KSS4HCTLS 
Characteristic Symbol Test Conditions Ta=2SoC Ta= -40°C to +8SoC Ta= -SsoC to +12SoC 

Typ Guaranteed Limits 

Minimum High-Levei 
. VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum 'High-Level VIN=VIH or VIL 
VqH 10=-2OI'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 Output Voltage 

10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 
Supply Current 10UT=01'A 

per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=01'A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf<O;6 ns). HCTLS42 

Ta=2SoC KS74 HCTLS KSS4HCTLS 
Ta= -40°C to +B5°C Ta= -55°C to +125°C Characteristic Symbol Conditions! Vcc=S.OV Vcc=S.OV±10% Vcc=S_OV:i: 10% 

Typ Guaranteed limits 

Maximum Propagation Delay ~ CL=50pF 
19 25 32 

Any Input to Y tpHL 19 25 32 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamiC power diSSipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 51'58 
KS74HCTLS ,. 

FEATURES 
- Function, pin-out, speed and driv" compatibility with 

54174LS logic family 
- Low power consumption characteristic of CMOS 
- Hlgh-Oriv&-current outputs: 

10L =8 mA @ VOL =O.5V 
, - Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
- Wide operating voltage range: 4.5V to 5.5V 
- Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

.' Package options include plastic "small outline" 
packages, standard plastic and ceramic 300·mil DIPs 

PIN CONFIGURATION 

1A Vee 

2A 1C 

'28 18 

2C 1F 

20 1E 

2Y 10 

GNO 1Y 

FUNCTION TABLES 

Inputs Output 1Y 

1A 1B 1C 10 1E 1F '51 '58 

H H H X X X L H 
X X X H H H L H 

Any other combination H L 

Inputs Output 2Y 

2A 2B .2C 20 '51 '58 

H H X X L H 
X X H H L H 

Any other combination H L 

ciS SAMSUNG SEMICONDUCTOR 

Dual AND .. OR .. lnvertGates 
and Dual AND .. OR Gates 

DESCRIPTION 
The '51 performs the following Boolean functions: 
1 Y=(1 A-1 B-1 C)+(1 0-1 E-1 F) 
2Y=(2A-2Bl+(2C-20) 

The '58 performs: 
1 Y=(1 A-1 B-1 C)+(1 0-1 E-1 F) 
2Y=(2A-2B)+(2C·20) 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAMS 

(1) 
'51 

1A 

18 

1C 

10 
1E 

1F 

2A 

28 
2Y 

2C 

20 

'58 

1Y 

1F 

2A 
(2) 

28 
(3) 

(4) 
2Y 

2C (5) 
20 
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KS54HCTLS 51158 
KS74HCTLS I. 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. . .... :. -0.5V to + 7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vcc +0.5V) . . ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . ±35 mA 
Continuous Current Through 

Vcc or GND pins ± 125 mA 
Storage Temperature Range, TOlg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt . . . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual AND-OR-Invert Gates 
and Dual AND-OR Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended OperatinQ Conditions 
Supply Voltage. Vcc 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: "':'55°C to +125°C 

Input Rise & Fall Times. tr • tf . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2'.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIolA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10= -4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=2OIolA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10uT=01'A 

per input pin 

Additional Worst VI=2.4V 

Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=01'A 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf<O;6 ns). HCTLS51. HCTLS58 

KS74 HCTLS KS54HCTLS 
T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C Characteristic Symbol Conditions t Vcc=5.0V Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 13 18 23 

tpHL 13 18 23 

Maximum Input Capacilance CIN 5 

Power Dissipation Capacitance' CPO (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc· 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 73' A 
KS74HCTLS II ~ 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 

. FEATURES 
• Function, 'pln-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for' operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options include plastic "smail outline" 

packages, standard plastic and c\!lramic 300-mil DIPs 

PIN CONFIGURATION 

1CLK 1J 

1CLR 10 

1K 10 

Vee GND 

2CLK 2K 

2CLR 20 

.2J 2(5 

LOGIC DIAGRAM 

DESCRIPTION , 
These devices contain two independent J-K negative-edge· 
triggered flip·flops. A low level at CLR input resets the out­
puts regardless of the levels of the other inputs, When CLR 
is inactive (high), data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs on 
the negative·going edge of the clock pulse. Clock trigger· 
ing occurs at a voltage level and is not directly related to 
the ~ise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip·flops 
can perform as toggle filp·flops by ty,ing J and K high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levelS 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

CLR CLK J K Q Q 

L X X X L ,H 
H + L L Q. Q. 
H + H L H L 
H + L H L H 
H + H H TOGGLE 
H H X X Q. a. 

CLR ________________________ ~~------------------------__, 

o 

K 

c 
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KS54HCTLS 7#J A 
. KS74HCTLS I..JM 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, ItK 

(VI < -0.5V or VI > Vee +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±35 rnA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Negative-Edge-Trigg.ered 
Flip-Flops with Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . Max 500 ns 

• Unused inputs must always be. tied to an appropriate logic 
voltage level (either Vce or GND) 

DC ELECTRICAL CHARACTERISTICS (Vec=5V±10% Unless Otherwise Specified) 

Ta=2S0C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +8SoC Ta= -5SoC to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.,A Vec Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,.,A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
ItN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,.,A Current 

Maximum Quiescent 
Icc 

VIN=Vce or GND 4.0 40.0 80.0 ,.,A Supply Current 10UT=0,.,A 
per input pin 

Additional Worst VI=2.4V 

Case Supply Ll.lee other. Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

lOUT = o,.,A 
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KS54H'CTLS 73. A 
KS74HCTLS II ~ 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr• tl<6 ns). HCTLS73A 

KS74HCTLS . KSS4HCTLS 

Chara~.rlstlc Symbol Conditions! 
T.=2SoC T.= -40°C to +8SoC T.= -SsoC to +12SoC 
Vee = S.OV Vec .. S.OV:!:10% Vee=S.OV:!: 10% 

Typ Guarantaed Limits 

Maximum Clock Frequency fmax 40 30 25 

Maximum Propagation Delay. ~ 15 20 25 
CLKtoQorO tPHL CL=50pF 15 20 25 

Maximum Propagation Delay. ~ 15 20 25 
CLRtoQorO tPHL 15 20 25 

Minimum Setup IJ or K tau 
10 13 17 

Time before CLK~ I CLR Inactive 10 13 17 

Minimum Hold Time. 
th -3 0 0 J or K atter CLK~ 

Minimum Pulse I CLK High Of Low 
tw 

10 13 17 
Width I-CLR Low 10 13 17 

Maximum Input Capacitance CIN 5 

Power DisSipation Capacitance· Cpo (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test Circuits and timing waveforms see section 2. 
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KS54HCTLS 7'4' A 
KS74HCTLS I j ~ 

Dual D-Type Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv.current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8S"C 
KSS4HCTLS: -SsoC to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic '300-mil DIPs 

PIN CONFIGURATION 

1CLR Vee 

10 2CLR 
1CLK 20 
1 PRE 2CLK 

10 2PRE 
10 20 

GNO 20 

LOGIC DIAGRAM 

DESCRIPTION 
These devices contain two independent positive-edge­
triQgered Ootype flip-flops. Each flip-flop has its own data, 
clock, preset and clear inputs and complementary Q and 
Q outputs. The preset and clear inputs are active-low and 
operate independently of the clock. Data at the 0 input is 
transferred to the Q outputs on the positive transition of 
the clock, provided setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

I 

PRE 

L 
H 
L 
H 
H 
H 
H 
H 

Inputs 

CLR 

H 
L 
L 
H 
H 
H 
H 
H 

eLK 

X 
X 
X 
t 
t 
L 
H 

-~--

D 

x 
X 
X 
H 
L 
x 
x 
x 

Outputs 
- _._----.::::;-

I 
I 

Q Q 

H L 
L H 
H* H* 
H L 
L H 
No Change 
No Change 
No Change 

* Both outputs will remain high as long as PRE and ClR am low. 
but the output states are unpredictable if PRE and ClR go high 
simultaneously. 

PRE-------------------------4------~ 

CLK~; 
o 

0------1 

QR--------------~~------~------------------~ 
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KS54HCTLS 7'4r A 
KS74HCTLS I· ~ 

Dual D-Type Positive-Edge-Triggerl!d 
Flip-Flops with Preset and Clear' 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, . . . . . . . -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.5V or Vo > Vcc +O.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device I'\lay occur. 
These are stress ratings-only and functional operation 
of ttie devicE},at or beyond them is not implied. long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Pac~ge (J): -12mW/oC from 100~C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature . 

Range KS74HCTlS: -40°C to +85°C 
KS54HCTlS: -55°C to +125°C 

Input Rise & Fall Times, t" tf Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2SoC 
KS74HCTlS KSS4HCTlS 

Characteristic Symbol Test Conditions T.= -40°C to +8SoC T.= -SsoC to +12SoC Unit 

Typ Guaranteed limits 

Minimum High-level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum low-level 
VIL 0.8 0.8 0.8 V Input Voltage 

M'inimum High-level VIN=VIH or VIL " 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum lOW-level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage lo=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 4.0 40.0 80.0 "A Supply Current IOUT"'O"A 
per input pin 

Additional Worst ; 
VI=2.4V 

Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

.IOUT=O"A 
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KS54HCTLS 7 A A 
KS74HCTLS ,..,11 Dual 0-Type Positive-Edge-Triggered 

Flip-Flops with P.reset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns). HCTLS74A 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditions! 
T.=2SoC T.= -400C to +8SoC T.= -55°C to +125°C 
Vcc=S.OV Vcc=S.OV±10% Vcc=S.OV± 10% 

Typ Guarantaed Limits 

Maximum Clock Frequency fmax 40 30 25 

Maximum Propagation Delay, ~ 18 25 31 
CLKtoQorO tpHL CL=50pF 30 40 50 

Maximum Propagation Delay, ~ 18 25 31 
PRE or CLR to Q or 0 tpHL 30 40 50 

Minimum Setup I Data Isu 
10 13 17 

Time before CLK t t PRE or CLR Inactive 10 13 17 

Minimum Hold Time, 
th -3 0 0 J or K after CLK~ 

Minimum Pulse I CLK High or Low 
tw 

8 15 20 
Width I PRE or CLR Low 8 15 20 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per flip-flop) 40 

* Cpo determines the no-load dynamic power dissipation: PO=CPD Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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. KS54HCTLS 75177 
KS74HCTLS 

FEATURES 
• Function, pllHlut, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv&Current outputs: 

10L =8mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices ' 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

'75 '77 

10 10 10 10 

10 20 20 2Q 
20 2Q E3 _4 E1_2 

Ea_4 E" Vee GNO 

Vee GNA 3D NC 

3D 30 40 3Q 

40 30 NC 40 
40 40 

o 
LOGIC DIAGRAM 

. 4-BitBistable Latches 

DESCRIPTION 

The '75 and '77 consist of 4 high-speed D-type latches 
that can be used as temporary storage for binary informa­
tion between processing units. The '75 features com· 
plementary 0 and Q output while the '77 features single 
nail output. These devices are ideal for high component 
density application.· . 

The latches are transparent: when the enable (E) is high, 
the 0 output will follow the data input. When the enable 
goes low, the output latches at the level that was set up 
at the D:input. 

These device provide speeds and drive capabilily 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

0 E 0 0* 

L H L H 
H H H L, 
X L 00 00 

*0: '75 only 

'75 

o 

r-- ---- ---_:--, 
I E ~~~--~ 

I COMMON TO ONE I 
I OTHER LATCH I L ___________ J 

'77 

o o 

r-------------
: E 

: COMMON TO ONE I 
I • OTHER LATCH I L ____________ ~ 
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KSS4HCTLS 75177 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 11K 

IV! < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee .or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Tstg ... -65·C to +1S0·C 
Power Dissipation Per Package. Pdt ...... SOO mW 

• Absolute Maximum Ratings are thosa values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to thesa conditions may affect device reliability. 

4-Bit Bistable Latches 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 8SoC 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to S.SV 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +8S'oC 
KSS4HCTLS: -SsoC to +12S·C 

Input Rise & Fall TImes. tr• t, . . . . . . . . . Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=SV+10% Unless Otherwise Specified) -
T.=25°C 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.= -40·C to +85·C T.= - 55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 Input Voltage 0.8 0.8 V 

Minimum High-Level 
VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

V 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 
, 

0.33 0.4 V 
10=8mA 0.39 O.S 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 

Current 
±1.0 ,..A 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 
Supply Current 10uT=0,..A 

160.0 ,..A 

per input in 
Additional Worst VI=2.4V 
Case Supply Lllcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

IoUT=O,..A 
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KS54HCTLS 75177 
KS74HCTLS 4-B;t Bistable Latches 

AC ELECTRICAL CHARACTERISTICS (Input Ir. tt<6 ns). HCTLS75 

T.-2SoC 
KS74HCTLS KS54HCTLS 

Charactarlstlc Symbol Condltlonst Vcc= s.civ 
T.= -40°C to +8SOC T.- -Ssoc to +12SOC 

Vcc- 5.OV:t10% Vcc-5.0V:t 10% 

-" Typ Guarantaacl Llm"s 

Propagation Delay. ~ CL=50pF 19 25 31 

EtoOorO tPHL 19 25 31 

Propagation Delay. ~ CL=50pF 13 21 26 
DtoOorO tPHL 13 21 26 

Data Set up Time 0 to E tsu 15 20 25 

Data Hold Time E to 0 th 4 5 6 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo detenmnes the no·load dyhamlc power dlsslpallon: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr• tt<6 ns). HCTLS77 

T.=2SoC 
KS74HCTLS 

Ta= -40°C Ito +8SoC 
Characteristic Symbol Condltionst Vcc= 5.0V 

Vc;c = 5.0V:!: 10% 

38 

38 

32 

32 

30 

8 

KSS4HCTLS 
Ta= -55°C to +12SoC 

Vcc=S.OV:t 10% 

Typ Guaranteed Limits 

Propagation Delay. ~ CL=50pF 13 18 23 
E to 0 tpHL 13 18 23 

Propagation Delay. ~ CL =50pF 13 18 23 
DtoOorO tPHL 13 18 25 

Data Set up Time 0 to" E tsu 15 20 25 

Data Hold Time E to 0 th 4 5 6 

Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + tee Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 76A 
KS74HCTLS Dual J-K Flip-Flops with Preset and Clear 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drlv.current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1CLK 1K 

1 PRE 10 

1CLR 1Q 

1J GND 

Vee 2K 

2CLK 20 

2PRE 2Q 

2CLR 2J 

LOGIC DIAGRAM 

K 

c c 

c~ 

DESCRIPTION 
These parts consist of two negative-edge-triggered J-K flip­
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip­
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE CLR CLK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H" H" 
H H ~ L L 00 00 
H H ~ H L H L 
H H ~ L H L H· 
H H ~ H H TOGGLE 
H H H X X 00 00 

• Both outputs will remain high as long as preset and 
clear are low, but the output states are unpredictable 
if preset and clear go high simultaneously. 

PRE-----------e--------~ c 
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KS54HCTLS '7~ A 
KS74HCTLS 1011 Dual J-K Flip-Flops with Preset and Clear 

Absolute Ma1ximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (Nj: -12mW/oC from 65°C to 85°C 
Ceramic Package (J):. -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, Your '.' OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-2OIlA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20~A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 V 
lo=8mA 0.39 0.5 

Maximum Input 
liN . VIN=VCC or GND ±0.1 ±1.0 ±1.0· IlA Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 4.0 40.0 80.0 IlA Supply Current lour=O"A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

lour=OIlA 
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KS54HCTLS 76A 
KS74HCTLS Dual J-K Flip-Flops with Preset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf<E>6 ns), HCTlS76A 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions t 
T.=2SoC T.= -400C to +BSoC T.= -SSoC to +12SoC 
Vcc=S.OV Vcc=S.OV:!:10% Vcc=S.OV:!: 10% 

Typ Guaranteed limits 

Maximum Clock Frequency fmax 40 30 25 

Maximum Propagation Delay, tpLH 15 20 25 
-

ClK to Q or Q tpHL CL=50pF 15 20 25 

, Maximum Propagation Delay, tpLH 15 20 25 
PRE or ClR to Q or Q 

~ 

tpHL 15 20 25 

Minimum Setup I Data 
tsu 

10 13 17 

Time before ClK~ I PRE or ClR Inactive 10 13 17 

Minimum Hold Time, 
th -3 0 0 J or K after ClK~ 

Minimum Pulse I ClK High or low 
tw 

10 13 17 
Width I'PRE or ClR low 10 13 17 

Maximum Input G,apacitance CIN 5 

P.ower Dissipation Capacitance' Cpo (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee, 
t For AC switching test circuits and timing waveforms see section 2, 
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KS54HCTLS 78A 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

CLK 

1 PRE 
1J 

2K 

LOGIC DIAGRAM 

K 

1K 

1Q 

llr 
GND 

2J 

2lr 
2Q 

~ c 

c~ 

DeJal J-K Flip-Flops with Preset, 
Common Clear & Common Clock 

DESCRIPTION 
These parts consist of two negative-edge-triggered J-K flip­
flops with independent J, K and preset inputs and com­
plementary outputs. The clear and clock inputs are com­
mon to both flip-flops. The J-K inputs are enabled when 
the clock goes high. The input data are transferred to the 
outpull! on the negative-going edge of the clock pulse, pro­
vided the setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external cOOlPonents. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE CLR GLK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H· H" 
H H I L L 00 00 
H H + H L H L 
H H + L H L H 
H H + H H TOGGLE 
H H H X X 00 0'0 

• Both outputs will remain high as long as preset and 
clear are low, but the output states are unpredictable 
if preset and clear go high simultaneously. 

PRE----------~------~ c 
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KS54HCTLS 78A 
KS74HCTLS 

Dual J-K Flip-Flops with Preset, 
Common Clear & Common Clock 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) . . ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . . . ±35 rnA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range, Tstg .... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them fs not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended ·Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=2SoC 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Tast Conditions Ta= -40°C to +8SoC Ta= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

. VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20/,A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0:26 0.33 0.4 V 
10=BmA 0.39 0.5 , 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /,A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 4.0 40.0 80.0 ,..A Supply Current 10UT=0,..A 
. per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10UT=0,..A 
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KS54HCTLS 78A 
KS74HCTLS . 

Du,1 J-K Flip-Flops with Preset, . 
Common Clear & Commo.n Clock 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~6 ns). HCTlS78A 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions t 
T.=2S·C T.= -40'C to +BS'C T.= -SsoC to +.12S·C 
Vcc=S.OV . 

Vcc=S.OV±10% Vcc=S.OV± 10% 

Typ Guaranteed limits 

Maximum Clock Frequency fm .. 40 30 25 21 

Maximum Propagation Delay. tpLH 15 20 25 30 
ClK to Q or Q r---

tpHL CL=50pF 15 20 25 30 

Maximum Propagation Delay. I tpLH 15 20 25 30 
PRE or ClR to Q or a tpHL 15 20 25 30 

Minimum Setup iJ or K tsu 
10 13 17 20 

TIme before CLK~ I PRE or CLR Inactive 10 13 17 20 

Minimum Hold Time. 
th -3 0 0 0 J or K after ClK~ 

Minimum Pulse I ClK High or low 
tw 

10 13 17 20 
Width I PRE or ClR low 10 13 17 20 

MaximurT\ Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see sectiqn 2. 
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KS54HCTLS 86 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174LS'loglc family 
• Low power consumption, characteristic 01 CMOS 
• Hlgh-Drlv..current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and ,outputs Interlace directly with TIL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized lor operation over industrial and 

military temperature ranges: 
KS74HCTLS: -CooC to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lA Vee 
lB 4B 

lY 4A 

2A 4Y 

2B 3B 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

(Each Gate) 

Inputs Output 

A B y 

L L L 
L H H 
H L H 
H H L 

=8 SAMSUNG SEMICONDUCTOR 

Quad 2-lnput Exclusive-OR Gates 

DESCRIPTION 
These devices contain four independent 2·input Exclusive· 
OR gates. They perform the Boolean functions Y=AeB or 
Y=AB+AB, 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels, The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components, 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clam'ps to Vcc and 
ground, 

LOGIC DIAGRAM 

~ ~: (2) 1Y 

2A~ 2B (5) 2Y 

~ 3A (10) 3Y 
3B 

4A~ 4B (13) 4Y 
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KS54HCTLS 86 
KS74HCTLS 

Absolute Maximum R~tings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-.0.5V < Vo < Vee +0.5V) ......... ±35 rnA. 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

( .. 

Quad 2-lnput Exclusive-OR Gates 
, . 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
CeramicPackage (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN. VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTlCS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limi.ts 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20jlA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level lo=201'A 0 0.1 0.1 0.1 
Output Voltage VOL lo=4mA 0.26 0.33 0.4. V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum Quiescent VIN=VCC or GND I 

Icc 2.0 20.0 40.0 I'A Supply Current louT=OI'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

IOUT=OI'A 
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KS54HCTLS86 
'KS74HCTLS Quad 2-1nput Exclusive-OR Gates 

AC ELECTRICAL CHARACTERISTICS (Input tr • tt<:6 ns). HCTLS86 

KS74 HCTLS KS54HCTLS 
T.=25°C 

T.= -40°C to +85°C T. = - 55°C to + 125°C 
Characteristic Symbol Conditions! Vcc=5.0V 

Vee = 5.0V:!: 10% Vee=5.0V:!: 10% 

Typ Guaranteed Llmhs 

Maximum Propagation Delay. ~ 15 20 25 
A or B to Y (Other Input Low) tPHL CL=50pF 

15 20 25 

Maximum Propagation Delay. ~ 18 25 31 
A or B to Y (Other Input High) tpHL 18 25 31 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54(HCTLS ·1.07 A 
KS74HCTLS 

Dual J-K Negative-Edge-Triggered' 
Flip-Flops with Clear . 

FEATURES 
• Function, pln-out, speed and drive comjHItibility with 
. 54174lS logic family 

• low power consumption characteristic of CMOS 
• Hlgh-Driv..current Outputs: 

IOL=8mA @ VOL=O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTlS: -40°C to +85°C 
KS54HCTlS: -55°C to +125°C 

• Package options Include plastic "small oullin,," 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

"­
\ 

1d 

10 

10 

1K 

20 
20 

GND 

LOGIC DIAGRAM 

K--I-!-..... 

Vee 

1-aJi 
1CLK 

2K 
2CLR 
2CLK 
2J 

CLK~; 

DESCRIPTION 
These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the CLR input resets the 
outputs regardless of the levels of the other inputs. When 
CLRis inactive (high), data at the J and K inputs meeting 
the setup time requirements are transferred to the outputs 
on the negative-going edge of the clock pulse. Clock trig­
gering occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and K high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 

. allow clirect interface with TTL, NMOS and CMOS devices 
without any external componenis. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

ClR elK J K Q Q 
L X X ·X L H 
H ~ L L Q. Q. 
H ~ H L H L' 
H ~ L H L .H 
H ~ H H TOGGLE 
H H X X Q. Q. 

Q 

CLR----------------qJ~---------------4---------" 
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KS54HCTLS 10~A 
KS74HCTLS 11 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ..... . . -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range, T.Ig ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 

t Power Dissipation temperature'derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/9C from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage,Vcc 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . . . . Max 500 ns 

• Unused' inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2SoC 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +8SoC T.= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jlA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20jlA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 jlA Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 4.0 40.0 80.0 jlA 
Supply Current 10uT=OjlA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

lOUT = OjlA 
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KS54HCTLS 10l A 
KS74HCTLS ,.. 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,,,6 ns), HCTlS107A 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditions! 
T.=25°C T.= -400C to +85°C T.= -55°C to +125°C 
Vcc=5.0V Vcc=5.0V:t10% Vcc-5.0V:t 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 40 '30 25 

Maximum Propagation Delay, ~ 15 20 25 
"ClK to Q or Q tPHL CL=50pF 15 20 25 

Maximum Propagation Delay, ~ 15 20 25 
CiJi to Q or Q tpHL 15 20 25 

Minimum Setup IJ or K 
tou 

10 13 17 
Time before ClK~ 1 ClR Inactive 10 13 17 

Minimum Hold Time, 
th -3 0 0 J or K after ClK/. 

Minimum Pulse I ClK High or Low 
tw 

10 13 17 

lelR low Width 10 13 17 

Maximum Input Capacitance C'N 5 

Power Dissipation Capacitance· CPO (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 109~ 
KS74HCTLS 

FEATURES 
• Function, pllHJut, speed and drive compatibility with 

S4/74lS logic family 
• low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current Outputs: 

IOL=8mA tit VOL=O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTlS: -40"C to +8S"C 
KSS4HCTlS: -SS"C to +12S"C 

• Packege options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

10m Vee 
1J 2CLR 
1R 2J 

1CLK 2K 

1J5I'IE 2CLK 

10 2J5I'IE 

1tl 20 
GND 2t1 

LOGIC DIAGRAM 

Dual J-K Positive Edge-Triggered 
Flip-Flops with Preset and· Clear 

DESCRIPTION 
These devices contain two positive·edge·triggered J.i( flip· 
flops with independent preset and clear inputs and com· 
plementary Q and Q outputs. The present and clear inputs 
are active-low and operate independently of the clock Data 
at the J and K inputs are transferred to the ouptuts on the 
positive transition of the clock provided setup requirements 
have been met. These versatile flip·flops can perform as 
toggel flip·flops by grounding Kand tying J high. They 
can also perform as D·type flops if J and K are tied together. 

These devices provide speeds and drive capability 
equivalent to .their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE ClR ClK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H* H* 
H H t L L L H 
H H t H L TOGGLE 
H H t i:. H Qo Qo 

H H t H H H L 
H H L X X Qo Q. 

• Both outputs will remain high as long as i5RlO and cr:R are low, 
but the output states are unpredictable if PRE and CLR go high 
simultaneouSly. 

PRE~==========================~========~ __ ~ 
a 

K.-~r--..._" 

CLK~; 
CLR------------------------a-----------------------------~ 
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KS54HCTLS 10ft A 
KS74HCTLS ;:1M 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, " ...... -0.5V to +7V 
DC Input Diode Current, ilK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .. ". ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . " .... " .. ±35 mA 
Continuous Current Through . 

Vcc or GND pins .. " ............. ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to ·the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may.affect device reliability. 

Dual J-K Positive Edge-Triggered 
"Flip-Flops with Preset and Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
ceramic Package (J): -12mW/o'C from 100°C to 125°C 

Recommended Operating Conditions 
supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise" & Fall Times, Ir, tf . . . . . . . . . Max 500 ns 

.J Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Characteristic Symbol Test Conditions Ta=25°C 

Typ 

Minimum High:Level 
VIH Input Voltage 

Maximum Low-Level 
VIL Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vcc 
10=-4mA 4.2 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20jlA 0 

Output Voltage lo=4mA 
lo=8mA 

Maximum Input 
liN VIN=VCC or GND Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 
Supply Current IOUT=OIlA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 
Current at Vee or GND 

10UT=01lA 

cR SAMSUNG SEMICONDUCTOR .., 

2.0 

0.8 

'Vcc -0.1 
3.98 

0.1 
0.26 
0.39 

±0.1 

4.0 

2.7 

KS74HCTLS KS54HCTLS 
Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Guaranteed Limits 

2.0 2.0 V 

0,8 0.8 V 

Vcc -0.1 Vcc -0.1 V 3.84 3.7 

0.1 0.1 
0.33 0.4 V 
0.5 

±1.0 ±1.0 jlA 

40.0 80.0 IlA 

2.9 3.0 mA 
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KS54HCTLS 109A . 
KS74HCTLS 

Dual J-K Positive Edge-Triggered 
Flip-Flops with Preset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr • t~6 ns). HCTLS109A 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions! 
T. =2S·C T.= -40.C to +8S·C T.= -SS·C to +12S·C 
Vcc=S.OV Vcc=S.OV±10% Vcc=S.OV± 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 40 30 25 20 

Maximum Propagation Delay. ~ 18 25 31 37 
ClKtoQorO tPHL CL=50pF 30 40 50 60 -
Maximum Propagation Delay. ~ 18 25 31 37 
PRE or ClR to Q or 0 tpHL 30 40 50 60 

Minimum Setup I Oata tou 
10 13 17 20 

Time before ClKt I PRE or ClR Inactive 10 13 17 20 

Minimum Hold Time. 
th -3 0 0 0 Data after ClK' 

Minimum Pulse I ClK High or low tw 8 15 20 25 
Width I PRE or ClR low 8 15 20 25 

Maximum Input CapaCitance 'CIN 5 

Power Dissipation Capacitance· Cpo (per flip-flop) 40 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 1111) A 
KS74HCTLS ~M' 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv..current Outputs: 

IOL=8mA @ VOL=O.5V 
• Inputs and outPuts Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voHage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURAYION 

1CLK Vee 
1K 1CL.R 

1J 2CL.R 

1 PRe 2CLK 
1Q 2K 
1'0 2J 
20 2m 

GND 2Q 

LOGIC DIAGRAM 

Dual J-K Negativ~Edge-Triggered 
Flip-Flops with Preset and Clear 

DE,SCRIPTION 
These parts consist of two negative-edge-triggE!lred J-K flip­
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip­
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode ciamps to Vee and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

PRE CLR CLK J K Q Q 

L H X X X H L 
H L X X X L H 
L L X X X H* H* 
H H , L L Qo a. 
H H , H L H L 
H H , L H L H 
H H , H H TOGGLE 
H H H X X Qo Qo 

* Both outputs will remain high as long as PRE and CLR are low, 
but the output slates are unpredictable n PRE and CLR go high 

simultaneously. 

PRE--~============================~========~ ____ ~ 

K 

CL.R------------__ -===jt================~=====11 

. c8 SAMSUNG SEMICONDUCTO,R 482 



KS54HCTLS 112A 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, .... -0.5V to" + 7V 
DC Input Diode Current, 11K 

(VI < -0:5V or VI > Vcc +0.5V) ±'20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/o C from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages·, VIN .. VOUT OV to Vcc 
Operating Temperature 

Rangs KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vcc Vee -0.1 Vee -0.1 Vcc -0.1 v" 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 4.0 40.0 80.0 I'A Supply Current 10UT=01'A 
per input pin 

Additional Worst Vi=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=01'A 
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KS54HCTLS 112A 
KS74HCTLS 

Dual J-~ Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,.;;e ns), HCTlS112A 

T =2S·C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Condltlonsll • T.= -40·C to +8S·C T.= -55°C 10 +12S·C 
Vcc=S.OV Vee = S.OV:!: 10% Vec=S,OV:!: 10% 

Typ Guarantaad Limits 

Maximum Clock Frequency fmax 40 30 25 21 

Maximum Propagation Delay, ~ 15 20 25 30 
CLKtoQorQ tpHL CL=50pF 15 20 25 30 

Maximum Propagation Delay, ~ 15 20 25 30 
ClRtoQorQ tPHL 1.5 20 25 30 

Minimum Setup I J or K 
t~u 

10 13 17 20 

Time before ClK~l CLR Inactive 10 13 17 20 

Minimum Hold Time, 
th -3 0 0 0 

Data after ClK ~ 

Minimum Pulse I ClK High or low 
tw 

10 13 17 20 
Width 1 PRE or CLR low 10 13 17 20 

Maximum Input Capacitance C,N 5 

Power Dissipation Capacitance· Cpo (per flip·flop) 40 

• CPO determines. the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 121 
KS74HCTLS 
Preliminary Specifications 

FEATURES 

• Schmitt-trigger for slow Input transitions 
• Internal timing resistor 
• Function, pin-out, speed and drive compatibility with 

S4174ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv.current outputs: 

IOL=8 mA @ VOL=O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range; 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

a 
NC 

At 

A2 

B 

Q 

GND 

FUNCTION TABLE 

Inputs 

A1 A2 

L X 
X L 
X X 
H H 
H ~ 

~ H 
~ ~ 

L X 
X L 

H= HIGH Voltage level 
L= LOW voltage level 
X= Don't care 
t= LOW·to-HIGH transition 
~= HIGH-to-LOW transition 

B 

X 
H 
L 
X 
H 
H 
H 
t 
t 

Il= one HIGH level output pulse 
1.[= one LOW level output pulse 

Vee 

NC 

NC 

RExr/CEXT 

CEXT 

R"T 

NC 

Outputs 

Q Q 

L H 
L H 
L H 
L H 

n U 
n U 
n U 
n U 
n U 

c8 SAMSUNG SEMICONDUCTOR 

Monostable Multibrators with 
Schmitt-Trigger Inputs 

DESCRIPTION 

These multivibrators feature dual negative-transition­
triggered inputs and a single positive-transition-triggered 

. input which can be used as an inhibit input. Complemen­
tary output pulses are provided. 

Pulse triggering occurs at particular voltage level and is not 
directly related to the transition time of the input pulse. 
Schmitt-trigger input circuitry for the B input allows jitter­
free triggering from inputs with transition rates as slow as 
1 volt/second, providing the circuit with excellent noise im­
munity. 

Once fired, the outputs are independent of further transi­
tions of the inputs and are a function only of the timing com' 
ponents. Input pulses may be of any duration relative to 
the output pulse. Output pulse length may be varied from 
40 nanoseconds to 28 seconds by choosing appropriate 
timing components. With no external timing components 
(i.e., RINT connected to Vcc, CEXT and CEXT/CEXT open), 
an output pulse of typically 30 or 35 nanoseconds is 
achieved which may be used as a doc triggered reset signal. 

Pulse width stability is achieved through internal compen­
sation and is virtually independent of Vcc and temperature. 
In most applications, pulse stability' will only be limited by 
the accuracy of extermal timing components. 

Jitter-free operation is maintained over the full temperature 
and Vcc ranges for more than six decades of timing 
capacitance (10 pF to IOI-lF) and more than one decade 
of timing resistance (2 kG to 40 kG). Throughout these 
ranges, pulse width is defined by the relationship 
tw(out)=CEXTREXT In2=0.7 CEXT REXT. In circuits where 
pulse cutoff is not critical, timing capacitance up to I000I-lF 
and timing resistance as low as 1 .4 kG may be used. Also, 
the range of jitter·free output pulse widths is extended if 
Vcc is held to 5 volts and free-air temperature is 25°C. 
Duty cycles as high as 90% are achieved 'when using max­
imum recommended REXT. Higher duty cycles are 
available if a certain amount of pulse-width jitter is allowed. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts any yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external compoennts. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS 121 
KS74HCTLS 

LOGIC DIAGRAM 

Al-~"""-­
A2-~,,"----~ 

"L--........ 
B ....;..,; __ ---J 

Monostable Multlbrators. with 
Schmitt-Trigger Inputs 

Ro.r Rexrl em. C'XT 

(11) . (101 

(61 a 
PI- Q 

Not •• : 1. An external capacitor may be connected between CEXT (positive) and REXT/CExT. 
2. To use the internal timing resistor. connect RINT to Vee. For Improved pulse width accuracy 

and repeatability connect on external resistor between F.lEXT/CEXT Vcc with RINT open-
circuited. ' 

Absolute Maximum Ratings· 
Supply Voltage Range Vce ................ -0.5V to +7V 
D~ Input Diode Current. 11K 

(VI<-0.5V or VI>Vee+0.5V) ................. ±20 mA 
DC Output Diode Current. 10k 

(Vo<-0.5V or Vo>Vcc+0.5V) ............... ±20 mA 
Continuous OUtput Current Per Pin. 10 
• (-0.5V<Vo<Vec+0.5V) .............. , ......... ±35 rnA 

Continuous Current Through 
Vee or GND pins ................................. ± 125 rnA 

Storage Temperature Range. Tstg -65°C to +150°C 
Power Dissipation Per Package. Pdt ....... ; .... 500 mW 
• Absolute Maximum Ratings are those values beyond 

which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond thell1 is not implied. Long ex­
posure. to these conditions may affect device reliability. 

t Power Dissipation temperature derating; 
Plastic Package(N); -12mW/oC from 65°C to 85°C 
Ceramic Package(J); -12mW/oCfroml00°C to 125°C 

Recommended Operating Conditions 

Supply Voltage. Vee ............................ 4.5V to 5,5V 
DC Input & Output Voltages'. VIN. VOUT ..... OV to Vee 
Operating Temperature 

Range KS74HCTLS; -40°C to +85°C 
KS54HCTLS; -55°C to +125°C 

Input Rise & Fall Times. t,. tf .................. Max 500 ns 
• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

I T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 
I Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL " 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4,2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0,1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0,5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80,0 .160.0 I'A Supply Current 10UT=01'A 

per input in 
Additional Worst VI=2.4V 
Case Supply l>lee other Inputs; 2.7 2.9 3.0 rnA 
Current at Vee or GND 

lOUT = OjAA 
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. KS54HCTLS 121 
KS74HCTLS 

Monostable Multibrators with 
. Schmitt-Trigger Inputs 

AC ELECTRICAL CHARACTERISTICS (Input t" t,,,,6 ns), HCTLS121 

T.=25°C 
KS74HCTLS 

T.= -40°C to +85°C 
Characteristic Symbol Conditions t Vcc=5.0V 

Vee = 5.0V:I: 10% 

CL=50pF Min Max Min Max 

Propagation Delay ~ CL=50pF 
70 87 

A, B to Q, Q tpHL Cext=80pF 
70 87 

Propagation Delay ~ Rint to Vee 55 68 

B to Q & 0" output tpHL 55 68 

Minimum Output 
tw 

Cext=OpF 20 50 52 
pulse width Rlnt to Vee 

Cext=80pF 
Rint to Vee 

70 150 156 

Output pulse width tw 
Cext=100pF 

630 770 602 798 
Rext=10kO 

Cext=1,..F 6.3 7.7 6.0 8 
Rext=10kO 

Minimum input 
pulse width tw 50 63 
to trigger 

External timing 
Rext 1.4 40 1.4 40 

tesistor range 

External timing 
Cext 0 1,000 0 1,000 

capacitance range 

Output Duty cycle Rext=2kO 67 67 

Rext= R.xtlmax) 90 90 

Input Capacitance Cln 

Power dissipation Capacitance Cpo \ 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMiCONDUCTOR 

KS54HCTLS 
T.= -55°C to +125°C 

Vcc=5.0V:I: 10% 
Unit 

Min Max 

105 ns 
105 

82 ns 
82 

52 ns 

I 

156 ns 
\ 

595 805 ns 

5.9 8.1 ns 

75 ns 

1.4 40 kO 

0 1,000 jJF 

67 % 

90 % 

pF 
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KS54HCTLS 123 
KS74HCTLS , 
Preliminary Specifications 

FEATURES 
• Simple pulse width formula tw = 0.45RC 
• DC triggered from active HIGH or active Low Inputs 
.' Retriggerable for very long output pulses up to 100% 

duty cycle . 
• Overriding clear terminates output pulse 
• Schmitt trigger A & B inputs allow infinite rise and 

fall times on these inputs 
• Functions, pin-out, speed and drive compativility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High drive current outputs: 

IOL=8mA @ VOL=0.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range; 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 300-mll DIPs 

PIN CONFIGURATION 

." 

A1 

B1 

ern; 
l:i1 

02 
CEXT2 

RExT2/CExT 

Vee 

Rexn/CexT 

CexTI 

01 

l:i2 
CLR2 

B2 

7(2 

C'C SAMSUNG SEMICONDUCTOR ". 

Dual Retriggerable Monostable 
Multivibrator with Clear 

DESCRIPTION 
The '123 contains dual retriggerable monostable 
multivibrators with output pulse width cpntrol by three 
methods. 
The basic pulse time is programmed by selection of an ex· 
ternal reSistor (Rext) and capacitor (Cext). The external 
resistor and capacitor are normally connected as shown 
timing component. 
Once triggered, the baSic output pulse width may be ex· 
tended by retriggering the gated active Low going edge 
input (Ai) or the active HIGH going edge input (Bi), By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. Alternatively 
an output delay can be terminated af any time by a Low­
going edge on input CLR, which also inhibits the triggering. 
An internal connection from CLR to the input gates makes 
it possible to trigger the circuit by a positive· going signal 
at input CLR as shown in the function table when 
CExr>10nF, the typical output pulse width is defined as; 
tw=O.45XREXTXCEXT(tyP). 
Where tw is in seconds. R is in ohm. and C is in lards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs 

f[R A 
L X 
X H 
X X 
H L 
H ~ 

t L 

H= HIGH voltage level 
L= LOW voltage level 
X= don't care 

B 

X 
X 
L 
t 
H 
H 

t= LOW to HiGH transition 
~= HiGH to LOW transition 

It= one HIGH level output 'pulse 
lJ"= one LOW level output pulse 

Outputs 

Q Q 

L H 
L H 
L H 

n U 
.n. U 
.n. U 
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KS54HCTLS 123 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, , .............. -0.5V to +7V 
DC Input Diode Current, 11K 

(VI<-0.5V or VI>Vcc+0.5V) ................. ±20 mA 
DC Output Diode Current, 10k 

(Vo<-0.5V or Vo>Vcc+0.5V) ............... ±20 mA 
Continuous OUtput Current Per Pin, 10 

(-0.5V<Vo<Vcc+0.5V) ........................ ±35 mA 
Continuous Current Through 

Vcc or GND pins ................................. ±125 mA 
Storage Temperature Range, Tstg -65°C to +150°C 
Power Dissipation Per Package, Pdt ............ 500 mW 
• Absolute Maximum Ratings are those values beyond 

which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual Retrlggerable Monostable 
Mu/tlvlbrator with Clear 

t Power Dissipation temperature derating: 
Plastic Package(N): -12mW/"C from 65"C to 85"C 
Ceramic Package(J): -12mW/"Cfrom100"Cto 125"C 

Recommended Operating Conditions 

Supply Voltage, Vcc ............................ 4.5V to 5.5V, 
DC Input & Output Voltages', VIN, VOUT ..... OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40"C to +85"C 
KS54HCTLS: -55"C to +125"C 

Input Rise & Fall Times, Ir, tf .................. Max 500 ns 
• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 10% Unless Otherwise Specified) 

T.=25"C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85"C T. = "'-55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 

Input Voltage 
0.8 V 

Minimum High-Level VIN-VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V i 10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0, 
Supply Current lOUT = o,..A 

160.0 ,..A 

per input in 
Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2,9 3.0 mA 
Current at Vcc or GND ~ 

louT=O,..A "-
,\'. 
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KS54HCTLS123 
KS74HCTLS 

Dual Retriggerable Monostable 
Multivibrator with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf"6 ns), HCTlS123 

T.=25°C 
' KS74HCTLS KS54HCTLS 

T. = -40°C to +85°C T.= -55°C to +125°C 
Characteristic Symbol Condltionsl Vee = 5.0V Vee=5.0V:t10% Vee=5.0V:t 10% 

Typ GUaranteed Limits 

Propagation Delay ~ 23 33 41 

A, B to Q, Q tpHL CL=50pF 
23 33 41 

Propagation Delay ~ Caxt=O, 20 27 34 

CLFito Q, Q tPHL Rext=5kO 20 27 34. 

Output Pulse Width 1 tWOI 116 200 207 

CL=50pF 4.0 3.8(min) 
Output Pulse Width 2 tw02 Caxt= 1 OOOpF 4.5 

5.0 5.2(max) 
Raxt=10kO 

Trigger "Pulse Width tw 
CL=50pF 

7 20 25 
Ai = LOW ; 

Trigger Pulse Width tw 
CL=50pF 7 20 25 
Bi=High 

Clear Pulse Width tw 
CL=50pF 

8 20 25 
CLRi = LOW 

External Timing Resistance Rext 
2 2(min) 

1000 1000(max) 

External Timing Capacitance Cin no restriction 

Input Capacitance Cin 5 

Power Dissipation Capacitance Cpo 

• Cpo determines the no·load dynamiC power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

I 

50 

50 

41 

41 

209 

3.8 (min) 
5.2(max) 

- -". _. 

30 

30 

30 

2(min) 
1000(max) 

Application Information TIMING COMPONENT 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance . 
. For output pulse widths greater than 1 OOfJS or external 
capacitance greater than 1 OOOpF the following equation 
should be used. 

Where 

tw=k'Raxt'Cext 

tw is in second 
K is the multiplying factor 
and is approximately 0.45 for 
Cext;;'1000pF 
Cext is in F 

For best results, system ground !!hould be applied to the 
Cext terminal. These devices do not require a switching 
diode in series with the Rext/Cext terminal (as required by 
some other monostable multivibrators) . 

c8 SAMSUNG SEMICONDUCTOR 

~~ 
TO Coo TO Rm/C"" 

TERMINAL TERMINAL 

Unit 

ns 

ns 
" 

ns 

. fAs' 

ns 

ns 

ns 

kO 

pF 

pF 
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KS54HCTLS 125'126 
KS74HCTLS ' 

FEATURES 
• Function, pin-out, SPHd and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-5tate outputs with high drive current 

(IOL = 24 mA @ VOL = O.SV) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options include plastic "smail outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1G,1G" 

1A 

1Y 

2G,2G" 

2A 

2V 

GND 

Vee 

4G,4G" 

4A 

4V 

3G,3G* 

3A 

3V 

"G for '125; G for '126 

FUNCTION TABLES 

'12S 

Inputs Output 

A G y 

H L H 
L L L 
X H Z 

'126 

Inputs Output 

A G Y 

H H H 
L H L 
X L Z 

cIS SAMSUNG SEMICONDUCTOR 

Quad 3-State· Buffers 

DESCRIPTION 
These bus buffers feature four independent line drivers with 
3·state outputs. The output enable functions for the '125 
buffers are active-low, while those for '126 are active high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface· with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAMS 

'12S 

113 
(1) 

1A 
(2) ~ (3) 

1V 

26 (4) 

2A 
(5) ~ (6) 

2Y 

3G (10) 

3A 
(9) ~ (8) 

3Y 

4G (13) 

4A 
(12) ~ (11) 

4V 

'126 

1G 
(1) 

1A 
(2) [> (3) 

1V 

2G 
(4) 

2A 
(5) B> (6) 

2V 

3G 
(10) 

3A 
(9) B> (6) 

3Y 

4G 
(13) 

4A 
(12) B> (11) 

4Y 

491 



KS54HCTLS 125' 1126 
·KS74HCTLS 1 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vec +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±.20 mA 
Continuous Output C\Jrrent Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range. Tstg ... -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and 'unctional operation 
of the device at or beyc.nd them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Quad 3-5tate Buffers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): .-12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. Your . . OV to ·Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall TImes. tr• tf ......... .Max 500 ns 

• Unused inputs must always be tied to an appropriate logiC 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unle~s Otherwise Specified) . 

Characteristic Symbol Test Conditions Ta=2S"C 

Typ 

Minimum High-Level 
VIH. Input Voltage 

Maximum Low-Level 
VIL Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc 
10=-6mA 4.2 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10~20,..A 0 

Output Voltage 10=12mA 
10=24mA 

Maximum Input 
liN VIN=VCC or GND Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH 
Vour=Vcc or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 

Supply Current lour = O,..A 
per' h1put pin 

Additional Worst VI=2.4V 
Case Supply .o.lcc other Inputs: 
Current at Vcc or GND 

lour = O",A 

eX SAMSUNG SEMICONDUCTOR .. 

2.0 

0.8 

Vcc -0.1 
3.98 

0.1 
0.26 
0.39 

±0.1 

±0.5 

8.0 

2.7 

KS74HCTLS KSS4HCTLS 
Ta= -40"C to +8S"C Ta= -SS"C to +12S"C Unit 

Guaranteed Limits 

2.0 2.0 V 

0.8 0.8 V 

Vcc -0.1 Vcc -0.1 . 
V 

3.84 3.7 

0.1 0.1 
0.33 0.4 V 
0.5 

±1.0 ±1.0 ,..A 

±5.0 ±10.0 ,..A 

80.0 160.0 ,..A 

2.9 3.0 mA 
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KS54HCTLS 125'1126 
KS74HCTLS 1 Quad 3-State Buffers 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,"6 ns). HCTLS125. HCTLS126 

T = 2S.C KS74HCTLS KSS4HCTLS 

Clwracterlstlc SymbOl CondHlon,t 
• T.= -40·C to +8S·C T.= -ss·c to +12S"C 

Vcc=S.ov Vcc=S.OV~10% Vcc=S.OV~ 10% 

Typ Guaranteed LImits 

tPLH 
CL=50pF 13 18 22 27 
CL=150pF 16 21 27 33 Maximum Propagation Delay. -- .-

A to Y CL=50pF 13 18 22 27 
tpHL CL=150pF 16 21 27 33 

------~ 

tPZH 
CL=50pF 17 23 29 34 
CL=150pF 20 26 34 40 Maximum Output Enable - RL=lkO 

Time. Enable to Y CL=50pF 17 23 29 34 
tPZL CL=150pF 20 26 34 40 

Maximum Output Disable ~ RL=lkO 16 26 32 
Time. Enable to Y tpLZ CL=50pF 16 26 32 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output DiJS8bled 1'0 

Power Dissipation Capacitance· Cpo 
. Olltput Disabled 5 

(per stage) Output Enabled 130 

• Cpo determines the no·load dynamIc power dISSIpatIon: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching. test circuits and timing waveforms see section 2. 
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Unit 

ns 

_.-

ns 

ns 

pF 

pF 

pF 

493 



Quad Sch,!,itt-Trigger NAND 'Gates 

Preliminary Specifications 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteris,ic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1A Vee 

1B 4B 

1V 4A 

2A 4Y 

2B 3B 

2Y 3A 

GND 3Y 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B Y 

L L H 
L H H 
H L H 
H H L 

· c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These Schmitt-trigger devices coniain four independent 
NAND gates. They perform the Boolean function Y=A.B= 
A+B in positive logic. 

The input threshold levels are temperature compensated 
and can be triggered from the slowest of input ranges and 
still give jitter··free output signals. 

These devices' provide sPeeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 

. CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

1A~' 
1B~1Y 

2A~61' 
2B~2Y 

~9' 3A (10).D" (8) 3Y 
3B 

4A~2 (13).IT (11'4Y 
4B 
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KS54HCTLS 132 
KS74HCTLS Quad Schmitt-Trigger NAND Gates 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

IV! < -0.5V or VI > Vee +0.5V) . . .. ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current PEir Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
• KS54HCTLS: -55·C to +125·C 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85·C T.= -55°C to +125°C Unit 

Typ Guaranteed L.imits 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.A vee Vee -0.1 Vee -0.1 Vee -0.11 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maxlmum Low-Level VOL 10 = 20/AA 0 0.1 0.1 0.1 
Output Voltage' 10=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maxlmum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /AA 

Current 

Maxlmum Quiescent 
lee 

VIN=Vee or GND 2.0 20.0 40.0 /JA 
Supply Current louT=O/AA 

per input pin 
Additional Worst VI=2.4V 
Case Supply .o.lee other inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0/AA 

DC ELECTRICAL CHARACTERISTICS 

T.=25°C 
KS74HCTLS KS54HCTLS 

Unit 
T.= -40°C to +85°C Ta= -55°C to +125°C 

Characteristic Symbol Test Conditions 
Min Max Min Max Min Max 

Positive-Going 
VT+ 

Vee=4.5V 1.2 1.9 1.2 1.9 1.2 1.9 
V 

Threshold Voltage Vee=5.5V 1.4 2.1 1.4 2.1 1.4 2.1 

Negative-Going 
VT-

Vee=4.5V 0.5 1.2 0.5 1.2 0.5 1.2 
V 

Threshold Voltage Vee=5.5V 0.6 1.4 0.6 1.4 0.6 1.4 

Hysteresis 
VH 

Vee=4.SV 0.4 1.4 0.4 1.4 0.4 1.4 
V 

(VT+-VT-) Vee=5.5V 0.4 1.5 0.4 1.5 0.4 1.5 

( 
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KS54HCTLS 132 
KS74HCTLS Quad Schmitt-Trigger NAND Gates 

AC ELECTRICAL CHARACTERISTICS (Input tr• t"",6 ns). HCTLS132 

T.=2SoC 
KS74 HCTLS KS54HCTLS 

T.= -40°C to +8SoC T.= -SSOC'to +12SoC 
Characteristic Symbol Conditionst Vee = S.OV, 

Vee = S.OV:!: 10% Vcc-S.OV:!: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 
17 22 28 

Any Input to Y tPHL 17 22 28 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo (per gate) 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 133 
KS74HCTLS . 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TIL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A Vee 
B M 

C L 

0 K 

E 

F I 

G H 

GND y 

FUNCTION TABLE 

INPUTS A THRU M 
OUTPUT 

y 

All inputs H L 
One or more inputs L H 

c8 SAMSUNG SEMICONDUCTOR 

13-lnput NAND Gates 

DESCRIPTION 
The '133 contains a single 13-input NANO gate. 
It performs the Boolean functions (in positive logic/: 
Y = A·S,C·O·E·F·G·H·I·J·K·L·M 
Y =- A+B+C+5+E+F+G+H+f+J+K+L+M' 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage leveis 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode Glamps to Vec and 
ground. 

LOGIC DIAGRAM 

A 
(I) 

B 
(2) 

C 
(3) 

0 
(4) 

E 
(5) 

(6) 
F 

Y 

G 
(7) 

H 
(10) 

(11) !... 
(12) 

K 
(131 

L 
(14) 

M 
(IS) 
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KS54HCTLS 133 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, 1,K 

(VI < -0.5V.or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . ±35 mA 
Continuous: Current Through 

Vcc or GND pins ... : ............ ·±125 mA 
Storage Temperature Range, T stg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt .... , . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

13-lnput NAND Gates 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

. Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc ......... : .... 4.5V to 5.SV 
DC Input & Output Voltages', V'N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T. = -40°C to +85°C T. = -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 

Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1. Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 2.0 20.0 40.0 
Supply Current 10UT=0,..A 

per input pin 

Additional Worst V,=2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vccor GND 

10UT=0,..A 

AC ELECTRICAL CHARACTERISTICS· (Input tr, ~t"'6 ns), HCTLS133 

T.=25°C 
KS74 HCTLS KS54HCTLS 

T. = -40°C to +85°C T.= -55°C to +125°C Characteristic Symbol Condltlonst Vcc=5_0V 
Vcc=5.0V:10% Vcc=5.0V: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 
18 24 30 

Any Input to Y tpHL 18 25 30 

Maximum Input Capacitance C,N 5 

Power Dissipation Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + lee Vee. 
t For AC switching test circuits and timing waveforms see section 2. ' 
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KS54HCTLS 138 
KS74HCTLS 3-Line to 8-Line Decoders/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• Incorporates 3 enable inputs to simplify cascading 

andlor data reception 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 rnA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A V"" 
B YO 

C Y1 

a2A Y2 

~ Y3 

G1 Y4 

Y7 Y5 

GND Y6 

FUNCTION TABLE 

Enable Select 
Outputs 

Inputs Inputs 

G1 G2" C B A YO Y1 Y2 Y3 Y4 Y5 YB Y7 

X H X X X H H H H H H H H 
L X X X X H H H H H H H H 
H L L L L L H H H H H H H 
H L L L H H L H H H H H H 
H L L H L H H L H H H H H 
H L L H H H H H L H H H·H 
H L H L L H H H H L H H H 
H L H L H H H H H H L H H 
H L H H L H H H H H H l H 
H L H H H H H H H H H H L 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices are designed to b.e used in high· 
perfonnance memory-decoding or data·routing applications· 
requiring verv short propagation delay times. In high· 
performance r'lemory systems, these decoders can be 
used to minimize the effects 01 system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

The cOflditions at the binary select inputs and the three 
e lable inputs select one of eight input lines. Two active· 
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. A 24-line 
decoder can be implemented without external inverters and 
a 32-line decoder requires only one inverter. An enable 
input can be used as a data input for demultiplexing 
applications. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 
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-1/ KS54HCTLS 138 
·KS74HCTLS 3-Line to S-Line Decoders/Demultiplexers 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ........ -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < .,...0.5V or VI > Vcc +0.5V) ..... ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 rnA 
Continuous Current Through 

Vcc or GND pins ... _ . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to. the device may occur. 
Tl:1ese are stress ratings only and flJnctional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperatur~ derating: 
Plastic Package (N): -12mW/oC from 65°C to 85,oC 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages~, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, 1" tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-40°Cto +85°CT.=-55°C·to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VI~=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10 = 20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=0,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

10uT=0,..A 
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KS54HCTLS 138 
KS74HCTLS 3-Line to B-Line Decoders/Demultiplexers 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,""6 ns), HCTLS138 

T.=2S"C 
KS74 HCTlS KS54HCTlS 

T.= -40"C to +8S"C T.= -55°C to +12SoC 
Characteristic Symbol Conditions! Ycc= S.OY Ycc = S.OY:I: 10% Ycc=S.OY:I: 10% 

Typ Guarantll8Cl Limits 

Maximum Propagation Delay, ~ 22 30 37 
AorBtoY tPHL CL=50pF 

22 30 37 

Maximum Propagation Delay, ~ 24 32 40 
G1 to any Y tpHL 24 32 40 

Maximum Propagation Delay, ~ 18 25 31 
G2A or G2B to any Y tpHL 18 25 31 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo .) 50 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc2 f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 139 
KS74HCTLS. Dual 1-01-4 Decoders/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• Incorporates 2 enable Inputs to simplify cascading 

and/or data reception 

• Function, pln-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

10L =8 mA @ VOL =0.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40·C to + 85·C 
KS54HCTLS: - 55·C to + 125·C 

• Package options include plastic "sinall outline" 
packages, standard plastic and ceramic a~O-mil DIPs 

PIN CONFIGURATION 

DESCRIPTION 
These devices are designed to be used in high­
perlormance memory-decoding or dBta-routing applications 
requiriring very short propagation delay times. In high­
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high'-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the'typical access 
time of the memory. This means that the effective system 
delay intro~uced by the decoder is negligible. 

The '139 consists of two individual two-line to four-line 
decoders in a single package. The active· low enable input 
can be used as a data line in demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

(Each Decoder/Demultiplexer) 
1~ 

lA 
lB 

lYO 

lYl 

lY2 

1V3 

GND 

Vee 

2~ 

2A 

2B 

2YO 

2Yl 

2Y2 

2Y3 

ENABLE G -"Do-~===i:p.-I>o-t>o-YO 

OUTPUTS 

FUNCTION TABLE 

Inputs Outputs 

Enable Select 
YO Y1 Y2 Y3 G B A 

H X X H H H H 
L L L L H H H 
L L H H. L H H 
L H L H H L H 
L H H H H H L 
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KS54HCTLS 139 
KS74HCTLS Dual 1-01-4 Decoders/Demultiplexers 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(V, < -0.5V or V, > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +O.5.V) ....... ' ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, TSlg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

., 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
C,:,ramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, V'N, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°,C 

Input Rise & Fall Times, t" tf . , . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HcTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum low-LeVEll 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum H'igh-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
lo=20",A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 V 
lo=8mA 0.39 0.5 

Maximum Input 
liN V'N=Vee or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum Quiescent 
Icc V'N=Vee or GND 8.0 80.0 160.0 ",A Supply Current IOUT=O",A 

per input pin 

Additional Worst V,=2.4V 
Case Supply blee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=O",A 
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KS54HCTLS 139 
KS74HCTLS Dual 1-01-4 Decoders/Demultiplexers 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns), HCTLS139 
1 

T.=2Soc 
KS74 HCTLS KSS4HCTLS 

T.= -40'C to +8S'C T.= -SS'C to +12S'C 
Characteristic Symbol Conditions! Vee = S.OV 

Vee = S.OV:I: 10% Vee=S.OV:I: 10% 

Typ Guarantaed Limits 

Maximum Propagation Delay, tPLH 22 30 37 
r--

AorBtoY tpHL 22 30 37 
CL=50pF 

~aximum Propagation Delay, ~ 21 28 35 
GtoanyY tpHL 21 28 35 

Maximum Input' Capacitance CrN 
. 

5 

Power Dissipation Capacitance· Cpo 50 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 148 
KS74HCTLS 8-Line to 3-Line Priority Encoders . . 

.Preliminary Specifications . 

FEATURES 
• Encode. eight data lines in priority 
• Provides 3-bit binary priority code 
• Input enable capability 
• Easily cascadable 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating Voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +.125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

4 Vee 
5 EO 

6 GS 

3 

E1 2 

A2 1 

A1 0 

GND AO 

c8 SAMSUNG $EMICONDUCTOR 

DESCRIPTION 
The '1 4·8 provides three bits of binary coded output 
representing the position of the highest order active input, 
along with an output indicating the presence of any active 
input. It is easily expanded via input and output enables 
to provide priority encoding over many bits. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

EI 0 1 2 3 4 5 6 7 A2 A1 AO GS EO 

H X X X X X X X X H H H H H 
L H H H H H H H H H H H H L 
L X X X X X X X L L L L L H 
L X X X X X X L H L L H L H 
L X X X X X L H H L H L L H 
L X X X X L H H H L H H L H 
L X 'X X L H H H H H L L L H 
L X X L H H H H H H L H L H 
L X L H H H H H H H H L L H 
L L H H H H H H H H H H L H 
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KS54HCTLS 148 
. KS74HCTLS 8-Line to' 3-Line Priority Encoders 

LOGIC DIAGRAM 

(10) 
o 

(11) ....... 
(12) ~ ..... 

-y I ~ 2 

(13) -""" 
"V 3 

(1) .-Joo. to. 'VT"V 4 

(2) 

~ 
(3) ....... ..... 

~., I ..... 6 

(4) ....... 
"V 7 

(5) ........ 
I 

~ ..... E 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . .... -0.5V to +7V 
DC Input Diode Current. irK 

(VI < -0.5V or. VI > Vee +0.5V) ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vec +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 rnA 
Continuous Current Through 

Vcc or GND pins ........... , .... ±125 rnA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ....... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings. only and functional operation c::l 

of the device at or beyond them is not implied. Long ex- • 
posure to these conditions may affect device reliability. 

ciS SAMSUNG SEMICONDUCTOR 

(15) 

- ~ 
EO 

~ AO 

.~ Al 

(6) 
A2 

I 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV·to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tr . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 

... 
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KS54HCTLS 148 
KS74HCTLS 8-Line to 3-Line Priority Encoders 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KSS4HCTLS 
Characteristic Symbol Test Conditions T.=2S"C T.= -40"C to +BS"C T.= -SS"C to +12S"C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20~ 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 
Supply Current IOUT=O"A 

per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

IOUT=O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t~6 ns). HCTLS148 

T.=2S"C 
,KS74:HCTLS KSS4HCTLS 

T. = -40"C to +8SO C T.= -55°C to +12S"C 
Characteristic Symbol Conditions t Vcc=5.0V Vcc = 5.0V:!: 10% Vcc=S.OV:!: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay, ~ 20 27 34 
1-7 to AO, A1 or A2 tpHL 20 27 34 

Maximum Propagation Delay, ~ 22 29 36 
0-7 to EO tpHL 22 29 36 

Maximum Propagation Delay, ~ 28 38 47 
0-7 to GS tPHL CL=50pF 

28 38 47 

Maximum Propagation Delay, ~ 19 25 31 
EI to AO, A1 or A2 tpHL 19 25 31 

Maximum Propagation Delay, ~ 20 26 33 
EI to GS tpHL 20 26 33 

Maximum Propagation Delay, ~ 21 28 35 
EI to EO tpHL 21 28 35 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per gate) 50 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 
KS7·4HCTLS 151 1-of-8 Data Selectors/Multiplexers 

FEATURES 
• Can perform as: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Function, pln-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

(IOL = 24 mA @ ,VOL = 0.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices . 
• Wide (lperatlng voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "smali outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

03 Vee 

02 04 

01 05 

00 06 

V 07 

W A 

G: B 

GNo C 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V. 
DC Input Diode Current. 11K 

. (VI < -0.5V or VI > Vec +0.5V) .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or ~ND pins . . . ±250 mA 
Storage Temperature Range. T~tg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex, 

\, posure to these conditions may affect device reliability. ; 

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These monolithic data selectors/multiplexers provide full 
binary decoding to select one of eight data sources. The 
strobe input (G) must be at a low logic level to enable the 
inputs. A high level at the strobe terminal forces the Wout­
put high and the Y output low. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE' 

INPUTS OUTPUTS 
--

SELECT STROBE 
G y W 

C B A 

X X X H L H 
L L L L DO DO 
L L H L D1 Of 
L H L L 02 02 
L H H L 03 03 
H L L L 04 04 
H L H L D5 05 
H H .L L 06 06 
H H H L 07 07 

H = high level. L = low level, X = irrelevant 
~O. 01 ... 07 = the level of the 0 respective input 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C .to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN.,VOUT ' . OV to Vcc 
Operating Temperature 

Range ,KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -,55°C 10 +125°C 

Input Rise & Fall Times. tr• tf ' , , , , , , , , Max 500 ns 

• Unused inputs must always be tied to an appropriate lOgic 
voltage level (either Vcc or GNO) , 
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KS54HCTLS 151 
KS74HCTLS 

LOGIC DIAGRAM 
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DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=2S"C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions Ta= -40"C to +8S"C Ta= -SS"C to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10= -6mA. 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN V'N=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
Supply Current 10uT=0,..A 

per input pin 

Additional Worst V,=2.4V 
Case Supply ll.lee other Inputs; 2.7 2.9 3.0 mA 
Cur~ent at Vee or GND 

10UT=0,..A 

c8 SAMSUNG SEMICONDUCTOR 509 
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KS54HCTLS 151 
KS74HCTLS 1-01-8 Data SelectorslMultipl,xers 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir, 1, .. 6 ns), HCTLS151 

T.=2SoC 
KS74HCTLS KSS4HCTLS 

T.= -40°C to +8SoC T.= -55°C to +12SoC 
Characteristic Symbol Conditions t Vcc=S.OV 

Vcc=S.OV±10% Vcc=S.OV± 10% 

Typ Guarant .. d limits 

IPLH 
CL=50pF 24 32 40 

Maximum Propagalion Delay, CL=150pF 27 35 45 
A, B or C 10 Y 

IPHL 
CL=50pF 24 32 40 
CL;=150pF 27 35 45 

tpLH CL=50pF 27 36 45 
Maximum Propagation Delay, CL=150pF 30 39 50 
A, B or C 10 W 

tpHL CL=50pF 27 36 45 
CL=150pF 30 39 50 

IpLH CL=50pF 20 26 33 
Maximum Propagation Delay, CL=150pF 23 29 38 
AnyDloY 

tPHL 
CL=50pF 20 26 33 
CL=150pF 23 29 38 

IPLH 
CL=50pF 16 21 26 

Maximum Propagation Delay, CL=150pF 19 24 31 
Any DtoW 

tPHL 
CL=50pF 16 21 26 
CL=150pF 19 24 31 

tpLH CL=50pF 20 26 33 
M8I<imum Propagation Delay, CL=150pF 23 29 38 
G to Y CL=50pF 20 26 33 

IPHL CL=150pF 23 29 38 

tPLH 
CL=50pF 20 26 33 

Maximum Propagalion Delay, CL=150pF 23 29 38 
G toW 

tPHL 
CL=50pF 20 26 33 
CL=150pF 23 29 38 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dlsslpabon: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 153 
KS74HCTLS Dual 1-of-4 Data Selectors/Multiplexers 

FEATURES 
• Allows Multiplexing from N Lines to 1 Line 
• Performs ParalieHo-Serial Conversion 
• Strobe (Enable) Line Provided for Cascading 

(N lines to n lines) 
• '253 is the 3-5tate Version of this port 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

(loL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with nL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 

2(3 

A 

2C3 
lCl 2C2 

2Cl 
lY 2CO 

2Y 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection to 
the AND·OR gates. Separate strobe Inputs (G) are provid· 
ed for each of the two four-line sections. 
These devices provide speeds and drive capability 
equivalent to their LSnL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with nL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal' diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE OUTPUT 

INPUTS 

B A CO C1 C2 C3 G Y 

X X X X X X H L 
L L L X X X L L 
L L H X X X L H 
L H X L X X L L 
L H X H X X L H 
H L X X L X L L 
H L X X Ii X L H 
H H X X X L L L 
H H X X X H L H 
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KS54HCTLS 1 .. 53 
KS74HCTLS Dual 1-01-4 Data Selectors/Multiplexers 

LOGIC DIAGRAM 

10 (1) 

1eo (81 

DATA 1 

lCl .J5). -------t=+=I=Pw 
(6) 

lC2 (4) 

103 (3) 

-[ 
2CO (101 

2Cl 
(111 

DATA 2 

202 
(1'2) 

2C3 
(13, 

20 (15) 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or V, > Vec +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICON~UcrOR ! 

OUTPUT 
lY 

OUTPUT 
2Y 

t Power Dissipation temperature derating: 
Plastic'Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . 4.5V to 5.5V· 
DC Input & Output Voltages', V'N, VOUT .. DV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C·to +125°C 

Input Rise & 'Fall Times, tr, tf ......... ' Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level·(either Vcc or GND) 

512 



KS54HCTLS 153 
KS74HCTLS Dual 1-0'-4 Data Selectors/Multiplexers 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T." -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-6mA 4.2 3.98. 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0,1 

Output Voltage 10== 12mA 0.26 0.33 0.4 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescenl 
lee 

VIN"'Vee or GND 8.0 80.0 160.0 
Supply Current IOUT=O,..A 

,per Inpul pin 

Additional Worsl VI""2.4V 
Case Supply ll.lcc other Inpuls: 2.7 2.9 3.0 
Current al Vccor GND 

IOUT=O,..A 

AC ELECTRICAL CHARACTERISTIC,S (lnpul Ir• 1,<6 ns). HCTLS153 

T.=2S·C 
KS74HCTLS KS54HCTLS 

T ... -40·C to +8S·C T.- -SS,·C to +12S·C Characteristic Symbol Conditions! Vcs:=S.OV Vcc .. S.OV ±10% Vcc=S.OV± 10% 

Typ Guaranteed Limits 

IPLH 
CL=50pF 23 30 38 

Maximum Propagation Delay. CL=150pF 26 33 43 
AorBtoY CL=50pF 23 30 38 IpHL 

CL=150pF 26 33 43 -

tpLH CL=50pF 15 20 25 
Maximum Propagalion Delay. CL=150pF 18 23 30 
Data (Any C) 10 Y 

IpHL 
CL=50pF 15 20 25 
CL=150pF 18 23 30 

IPLH 
CL=50pF 21 28 35 

Maximum Propagation Delay. CL=150pF 24 31 40 
Gto Y CL=50pF 21 28 35 

IpHL CL=150pF .24 31 40 

Maximum Input Capacitance ~ CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo delermlnes the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC swilching le~I circuits and liming waveforms see seclion 2. 
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KS54HCTLS 15'A 
KS74HCTLS ~ 4-Line to . 16-Line Decoders/Demultiplexers 

FEATURES 
• Decodes 4 Blnary-Coded Inputs Into One of 16 Mutual­

ly Exclusive Outputs 
• Performs the DemuHlplexing FuncUon by Distributing 

Data From One Input to Any One of 16 Outputs 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
, • Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 
10L =8mA @ VOL =O.5V 

• Inputs and outputs Interface directly with TTL, NMOS 
and, CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small' oulline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

V'" 
A 

B 

C 

G2 
111 
15 

14 

13 

12 
GND 'II 

lo.... __ " 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These monolithic, 4·line'to 16·line decoders decode four 
binary-coded inputs into one of sixteen mutually exclusive 
outputs when both the strobe inputs, <31 and <32, are low. 
The demllitiplexing function is performed by using the 4 
input lines to address the output line, passing data from 
one of the strobe inputs with the other strobe input low, 
When either strobe input is high, all outputs are high. These 
demultiplexers ,are ideallysuited Ifor implementing high· 
performance memory decoders. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
Bilow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground, 

LOGIC DIAGRAM 
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KS54HCTLS 154 
KS74HCTLS . 4-Line to 16-Line Decoders/Demultiplexers 

FUNCTION TABLE 

Inputs 

01 02 D C B A 0 1 2 3 

L L L L L L L H H H 
L L L L L H H L H H 
L L L L H L H H L H 
L L L L H H H H H L 
L L L H L L H H H H 
L L L H L H H H H H 
L L L H H L H H H H 
L L L H H H H H H H 
L L H L L L H H H H 
L L H L L H H H H H 
L L H L H L H H H H 
L L H L H H H H H H 
L L H H L L H H H H 
L L H H L H H H H H 
L L H H H L H H H H 
L L H H H H H H H H 
L H X X X X H H H H 
H L X X X X H H H H 
H H X X X X H H H H 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

=8 SAMSUNG SEMICONDUCTOR 

4 5 

H H 
H H 
H H 
H H 
L H 
H L 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 

Outputs 

6 7 8 9 10 11 12 13 14 15 

H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
L H H H H H H H H H 
H L H H H H H H H H 
H H L H H H H H H H 
H H H L H H H H H H 
H H H H L H H H H H 
H H H H H L H H H H 
H H H H H H L H H H 
H H H H H ·H H L H H 
H H H H H H H H L H 
H H H H H H H H H L 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 

t Power Dissipation temperature derating: 
Plastic Package.(N): -12mWloC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .. .. . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature . 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, t" tf Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS l' 5'A 
KS74HCTLS ,..,. 4-Line to 16-Line Decoders/Demultiplexers 

DC ELECTRICAL CHA~ACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta=25°C Ta= -40°C to +85°C Ta= -55°C to'+125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vee Vee -0.1 Vee -0.1 Vee -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20jAA 0 0.1 0.1 0.1 

Output Voltage 10=4inA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 

Supply Current 10UT=OjAA 
per input pin 

Additional Worst VI=2.4V 
Case Supply ~Icc other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

lOUT = 0j.<A 

AC ELECTRlCAL CHARACTERISTICS (Input tr, tr'6 ns),'HCTLS154 

T. =25·C 
KS74 HCTlS KS54 HCTLS 

Characteristic Symbol Condltionst Vcc=5.0V 
T. = -40·C to +85·C Ta= -55·C to +125·C 

Vcc=5.0V:tl0% Vcc=5.0V:t 10% 

Typ Guaranteed limits , 
Maximum Propagation Delay, ~ 21 28 35 
A, B, C or D to Any Output tpHL CL=50pF 21 28 35 

Maximum Propagation Delay, ~ 2,1 28 35 
G1 or G2 to Any Output tpHL 21 28 35 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 155 
KS74HCTLS Dual 2-t0-4 Line Decoders/Demultiplexers 

FEATURES 
• Typical applications: 

Dual 2-t0-4 line decoder 
DuaI1-t0-4 line demultiplexer 
3-t0-8 line decoder 
1-10-8 line demultiplexer 

• Function, pln-out, speed and drive compatibility with 
S4174LS logic family 

• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly wHh TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options inClude plastic "small outline" 
packages, standard plastic and ceramic 300-mi! DIPs, 

PIN CONFIGURATION 

Cl Vee 

Gl C2 

B G2 

lY3 A 

lY2 2Y3 

lYl 2Y2 

lYO 2Yl 

GND 2YO 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '155 consists of two 1·to·4 line demultiplexers with 
independent strobes and common binary address inputs. 
When both sections are enabled by the strobes, the com­
mon address inputs sequentially select and route 
associated input data to the appropriate output of each sec· 
ton. The individual strobes permit activating or inhibiting 
each of the 4·bit sections as desired. Data applied to In· 
put C1 is inverted at its outputs and data applied to C2 
is true through its outputs. The inverter following the C1 
data input permits use as a 3·to-8I1ne decoder, or 1·to·8 
line demultiplexer, without gating. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

B 

(13) 
SELECT 

A 
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KS54HCTLS 155 
KS74HCTLS· DuaI2-t0-4 Line Decoders/Demultiplexers 

FUNCTION TABLES. 

2-t0-4 Line Decoder or 1-t0-4 Line Demultiplexer 

Inputs 
Outputs 

Select ~trobe Data 

B A G1 C1 1YO 1Y1 1Y2 1Y3 

X X H X H H H H 
L L L H L H H H 
L H L H H L H H 
H L L H H H L H 
H H L H H H H L 
X X X L H H H H 

Inputs 
Outputs 

Select Strobe Data 

B A .G2 C2 2YO 2Y1 2Y2 2Y3 

X X H X H H H H 
L L L L L H H H 
L H L L H L H H 
H L L L H H L H 

.H H L L H H H L 
X X X H H H H H 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. ..:.... -0.5V to + 7V 
DC Input Diode Current. 11K 

(V, < -0.5V or V, > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . . . ± 125 mA 
Storage Temperature Range. Tstg ... -65·C.to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG.SEMICONDUCrOR 

3-t0-8 Line Decoder or 1-10-8 Line Demultiplexer 

Inputs Outputs 

Select 
Strobe 

(0) (1) (2) (3) (4) (5) (6) (7) 
or Data 

ICBA IG 2YO 2Y1 2Y2 2Y3 1YO 1Y~ 1Y2 1Y3 

. XX X H H H H H H 
L L L L L H H H H 
L L H L H L H H H 
LH L L H -H L H H 
LH H L H H H L H 
H L L L H H H H L 
HLH L H H H H H 
HH L L H H H H H 
HH H L H H H H H 

IC = Inputs C 1 and C2 connected together 
IG = Inputs G 1 and G2 connected together 

t Power Dissipation temperature derating: 

H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
L H H 
H L H 
H H L 

Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from WO·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vce . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. V,N. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +85.·C 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall Times. tr• tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 155 
KS74HCTLS Dual 2-t0-4 Line Decoders/Demultiplexers 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta =25°C T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo;=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage IO.=4mA 0.26 0.33 0.4 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 
Supply Current IOUT=O,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

IOUT=OIlA 

AC ELECTRICAL CHARACTERISTICS (Input tr, t~6 ns). HCTLS155 

T. =2S·C 
KS74 HCTLS KSS4HCTLS 

Characteristic Symbol Conditions 1 Vcc=S.OV 
T. = -40·C to +8S·C T. = -SS·C to +12S·C 

Vcc=S.OV:t10% Vcc=S.OV:t 10% 

Typ Guaranteed limits 

Maximum Propagation Delay, tPLH 17 23 29 
A, B, C2, G1 or G2 to any Output r---
(2 levels of logic) tPHL 17 23 29 

. Maximum Propagation Delay, tPLH 21 28 35 
AorBtoanyY r--- CL=50pF 
(3 levels of logic) tPHL 21 28 35 

Maximum Propagation Delay, ~ 20 27 34 
C1 to any Y tpHL 20 27 34 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

=8 SAMSUNG SEMICONDUCTOR 

35 

35 

42 

42 

41 

41 

Unit 

V 

V 

V 

V 

,..A 

,..A 

mA 

Unit 

ns 

ns 

ns 

pF 
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Kss4HCTLS 15~/158 
KS74HCTLS I 

FEATURES 
• Function, pln-out, speed and drive compatibility wHh 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

lOl =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 
, military temperature ranges: 
. KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic; "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

AlB 

lA 

lB 

lY 

\ 2A 

2B 

2Y 

GND 

LOGIC DIAGRAMS 

lA (2) 

lB (3) 

2A (5) 

2B (6) 

'157 

G 
4A 

4B 

4Y 

3A 

3B 

3Y 

(11) 
3A------------1rl-r~ 

3B (10) 

4A (14) 

(13) 
4B------------++~~ 

STROBa_(1_5_) __ ..... -Q"""" 

SELE~~ (1) 

2Y 

3Y 

4Y 

.ciS SAMSUNG SEMICONDUCTOR 

Quad 2-Lineto 1-Line. Data 
Selectors/Multiplexers 

DESCRIPTION 
These are data selectorSllllultiplexers which select a 4·bit 
word from one of twO sources via the control of a com· 
mon select input (AlB). A separate strobe input (G) is pro· 
vided. The '1 57 presents true data wh!;!reas the '1 58 
presents inverted data at the outputs. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

Inputs Output Y 

Strobe Select Data' 

0 AlB 
'157 '158 

A B 

H X X X L H 
L L L X L H 
L L H X H L 
L H X L L H 
L H X H H L 

'158 

lA 
(2) 

lB 
(3) 

2A 
(5) 

2B 
(6) 

3A 
(11) 

3B (10) 

4A (14) 

4B (13) 

STROBE~ (15) 

SELEi: (1) 

\ ". 
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KS54HCTLS 15'l'l15,B 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, """, -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0,5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0,5V) , . , ±35 mA 
Continuous Current Through 

Vcc or GND pins, , , , , , ' " ±125 mA 
Storage Temperature Range, TOlg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt , , , ' , , 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability, 

Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc ' , , 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Vour, OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall TImes, tr , tl ' , , , , ' " Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2,0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0,1 Vcc -0.1 V 
16=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0,1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80,0 160.0 ,..A Supply Current 10ur=0,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply ./llcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10ur=0,..A 
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KS54HCTLS 15'711'58 
' KS74HCTLS 1/ 

Quad 2-Llne to 1-LlneData 
Selectors/Multiplexers 

AC ELECTRICAL CHARACTERISTICS (Input tr, t, __ 6 ns), HCTLS157, HCTLS158 

T.=2S0C 
KS74HCTLS KSS4HCTLS 

T.=-40·Cto +8S'C T ,,= - ss·c to + 12S'C 
Characteristic Symbol Conditions! Ycc=S.OY Ycc = S.OY:!: 10% Ycc=S.OY:!: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay, ~ 11 15 19 
AorBtoY tpHL 11 15 19 

Maximum Propagation Delay, ~ 17 23 29 
AlB to y tpHL 17 23 29 

Maximum Propagation Delay, tpLH 15 20 25 
"(3 to Y -

tPHL 15 20 25 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance': Cpo (per gate) 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits a(ld timing waveforms see section 2. 
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" It;UA/ltJ1A 
KS54HCTLS 162' II. 11631 II. KS74HCTLS 11/ #1 

FEATURES 

• Internal Look Ahead for Fast Counting 
• Carry Output for n-blt cascading 
• Synchronous Counting 
• Synchronously Programmable 
• Function, pin-out, speed and drive compatibility with 

54174lS logiC family 
• Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =8 mA @ VOL =0.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTlS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

CLR Vee 

CLK RCO 
A aA 

B aB 

c ac 

0 00 
ENP ENT 

i:OAo 

FUNCTION TABLES 

'160, '161 

ClK ClR ENP ENT LOAD Function 

X L X X X Clear 
X H H l H Count & RC disabled 
X H L H H Count disabled 
X H L l H Count & RC disabled 
t H X X L Load 
t H H H H Increment Counter 

'162, '163 

ClK ClR ENP ENT lOAD Function 

t L X X X Clear 
X t-j H L H Count & RC disabled 
X H L H H Count disabled 
X H L L H Count & RC disabled 
t H X X L Load 
t H H H H Increment Counter 

c8 ~AMSUNG SEMICONDUCTOR 

Synchronous 4-Bit Decade 
and, Binary Counters 

DESCRIPTION 
These are synchronous, presettable 4-bit binary counters 
featuring internal carry-look-ahead for high-speed counting. 
The '160 and '162 are decade counters, and the '161 
and '1 63 are 4-bit binary counters. The buffered clock in­
put triggers all flip-flops simultaneously on the rising edge 
of the input waveform. This eliminates the output counting 
spikes normally associated with asynchronous counters. 

These oounters are fully programmable; that is, the out­
puts may be preset to either level. As presetting is syn­
chronous, setting up a low level at the load input disables 
the counter and causes the outputs to agree with the setup 
data after the next clock pulse regardless of the levels of 
the enable inputs. 

The clear function for the '160 and '1 61 is asynchronous 
and a low level at the clear input sets all four of the flip­
flop output<llow regardless of the levels of the clock, load 
or enable inputs. 

The clear function for the '162 and 163 is synchronous 
and a low level at the clear input sets all four of the flip­
flop outputs low after the next clock pulse, regardless of 
the levels of the enable inputs. This synchronous clear 
allows the count length to be modified easily as decoding 
the maximum count deSired can be accomplished with one 
external NAND gate. The gate output is connected to the 
clear input to synchronously clear the counter. 

Two ~mable inputs and a ripple carry output allow easy 
cascading of the counters. Both count-enable inputs (ENP 
and ENT) must be high to count, and ENT is fed forward 
to enable the ripple carry output The ripple carry output 
(RCO) thus enabled will produce a high-level pulse while 
the count is maximum (9 or 15 with QA high). This high­
level overflow ripple carry pulse can be used to enable suc­
cessive cascaded stages. Transitions at the ENP or ENT 
are allowed regardless of the level of the clock input 

These counters feature a fully independent clock circuit 
Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating model have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 

. CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due fa 
static discharge by internal diode clamps to Vee and 
ground. 
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KS54HCTLS 1-;~AJ.1-6""'3-~ 
. KS74HCTLS UI&,I1/ #1 

LOGIC DIAGRAMS 

Q. 

,,4, 

CK 

CUi 

Q. ,,3, 

CK 

CLR 

c8 SAMSUNG SEMICONDUCTOR 

, 
'160A or '162A 

Synchronous 4-Bit Decade 
and Binary Counters 

CK 

CLR 
CK 

CLR 
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KS54HCTLS ltiUA/lt:ilA 
KS74HCTLS 162A1163A 
Typical Clear, Preset, Count and Inhibit Sequences 

'160A or '162A 

r-+-~--------------

DATA {: 

-------------­...--+---. - -- ------ ------------------­r-4-... -------------­INPUTS c --------------
D __ +-~ 

eLl< 
.eo 
CU< 
.02 

10 0 ----0.--

OUTPUTS == 0,, __ 

00== 
FICO-_++-+....J 

CLEAR PREseT 

Sequence: 
(1) Clear outputs to zero 
(2) Preset to BCD seven 

2 3 
'---!--INHIBCT--

(3) Count to eight, nine, zero, one, two. and thr •• 
(4) Inhibit 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings ,are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-Bit'Decade 
and Binary Counters 

'161A or '163A 

--+---1.----- ---------
.. ------------- -

---+~--------------

EHT~===t==; 
OUTPUTS!~~~m=E1=== . 0,,== 

00== 
,_.~21_- .... 181T_ 

Ct.EARPAESET 

Sequence: 
(1) Clear outputs to zero 
(2) Preset to bUlI"Y twelve 
(3) Count to thirteen, fourteen. fifteen, zero, one and two 
(4) Inhibit 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/·C from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN. Vour OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -:-40·C to +85°C 
KS54HCTLS: -55°C to +125·C 

Input Rise & Fall Times, tr, tf Max 500 ns 

• Unused iriputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54HCTlS 'UUI1/ 'U ,,.. 
KS74HCTLS 162A1163A" 

Synchronous 4-Bit Decade 
and Binary Counters 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% U~less Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum low-level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-level VIN=VIH or VIL 
VOH lo=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 Output Voltage 

lo=-4mA 4.2 3.98 3:84 3.7 
V 

VIN=VIH or VIL 
Maximum loW-level 

VOL lo=20"A 0 0.1 0.1 0.1 
Output Voltage lo=4m/\ 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Il1put 
liN VIN=VCC or GND ±0.1 ±1.0 :t1.0 "A Current 

Maximum Quiescent 
Icc VIN=VCC pr GND 8.0 80.0 160.0 "A Supply Current IOUT=O"A 

per input pin 

Additional Worst VI=2:4V 

Case Supply £>'Icc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,,,,6 ns), HCTlS160A, HCTlS161A 

KS74HCTLS KSS4HCTLS 
T.=2SOC 

Ta= -40·C to +8S·C T. = -ss·c to +12S·C 
Characteristic Symbol Conditionsl Vcc= S_OV Vcc=S_OV:!:10% Vcc=S_OV:!: 10% Unit 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 40 30 25 20 MHz 

Maximum Propagation Delay, ~ 26 35 44 53 ns 
ClK to RCO tpHL 26 35 44 53 

Maximum Propagation Delay, ~- 20 26 33 39 ns 
ClK to any Q tpHL .CL=50pF 

20 26 33 39 

Maximum Propagation Delay, tPLH 11 14 18 21 ns t---
ENT to RCO tPHL 11 14 18 21 

Maximum Propagation Delay, 
tpHL 21 28 35 42 ns 

ClR to any Q 

Maximum Propagation Delay, 
tPHL 21 28 35 42 ns 

ClR to RCO 

Minimum Pulse ClK High or low 10 13 17 20 
tw ns 

Width ClR low 10 13 17 20 

A,B,C, D 10 13 17 20 

Minimul]1 Setup lOAD 10 13 17 20 ns 
6ime bemre ENP, ENT 

tsu 
10 13 17 20 

lKt 
ClR Inactive 10 13 17 20 

Minimum I Hold Time, 
th 0 0 0 0 ns 

All Synchronous Inputs after ClKt 

Input Capacitance CIN 5 pF 

Power Dissipation Capacitance' Cpo 80 pF 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
r For AC switching test Circuits and timing waveforms see section 2. ' 
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KS54HCTLS160Al161A 
KS74HCTLS 162A1163A 

Synchronous 4-Bit Decade 
and Binary Counters 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns), HCTLS162A, HCTI,.S163A 

KS74HCTLS KS54HCTLS 
Ta=2S·C 

Ta= -40·C to +8S·C Ta= -ss·c to +12S·C 
Characteristic Symbol Condltionst Vee = S.OV 

Vee=S.OV±100/0 Vec=S.OV± 100/0 
Unit 

Typ Guaranteed Limits 

Maximum Clock Frequency Imax 40 30 25 

Maximum Propagation Delay, tpLH 26 35 44 
r---

CLK to RCO tpHL 26 35 44 

Maximum Propagation Delay, ~ 20 26 33 
ClK to any Q tpHL CL=50pF 

20 26 33 

Maximum Propagation Delay, tpLH 11 14 18 
r---

ENT to RCO tpHL 11 14 18 

Maximum Propagation Delay, 
tpHL 21 28 35 

CLR to any Q 

Maximum Propagation Delay, 
tpHL 21 28 35 

ClR to RCO 

Minimum Pulse ClK High or low 10 13 17 
tw 

Width ClR low 10 13 17 

A,B,C,D 10 13 17 

Minimum Setup LOAD 10 13 17 
Time belore ENP, ENT tsu 10 13 1.7 
ClKt 

CLR inactive 10 13 17 

ClR low 10 13 17 

Minimum Hold Time, 
th -3 0 0 

All Synchronous Inputs after ClKt 

Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 80 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' I + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 16'4 
KS74HCTLS 8-Bit Serial-lnIParallel-Out Shift Registers 

FEATUi!tES 
.' AND-Gated (enable/disable) serial inputs 
• Fully buffered clock and serial inputs 
• Direct clear 
• Function, pln-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• . Hlgh-Drive-Current outputs: 

10L =B mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +BS"C 
KS54HCTLS: -5S"C to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A Vee 

B Q H 

Q. Q. 

Q. Q, 

Qe Q E 

Q D Wi 
3ND CLK 

DESCRIPTION 
These are high-speed 8-bit registers with AND-gated serial 
inputs and an asynchronous clear. Data is entered serially 
through either one of the two inputs, A and B. A high on 
one 'input enables the other one, which will then determine 
the state of the first flip-flop. A low at either or both inputs 
inhibits data entry and resets the first flip-flop to a low level 
at the next positive clock transition. , 

Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time re­
quiremerits are met. Clocking occurs on the low-to-high­
level transition of their clock input. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 

Clear Clock A B QA Qa ••• QH 

L X X X L L L 
H l X X OAO OBO OHO 
H t H H H OAn OGn 
H t L X L OAn OGn 
H t X L L OAn 0Gn 

H = high level (steady state), l = low level (steady state) 
X = irrelevant (any input, including transitions) 
t = transition from low to high level. 
QAQ. QBO. QHO=lhelevel of QA. QB or QH. respectively, before the indicate steady­
state input conditions were established. 
QM, QG" = the level of QA or QG before the most-recent t transition of the ckx;k; 
indicates a one·bit shift, 
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KS54HCTLS 164 
KS74HCTLS 8-Bit Seria/-/nIParal/e/-Out Shift Registers ' 

LOGIC DIAGRAM 

~~(9~1 __ -d)o ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~~ __ ~ 

(31 (41 (51 (81 
1(101 (111 (121 (131 

Q. Q. Clc: Q. Ce a. Co a.. 
. 

PARALLEL OUTPUTS 

Typical Clear, Shift, and Clear Sequences 

U 
I 

SERIAL ( 
INPUTS 

A --4-------.... L-fl~ ________ I~1 ________ _ 

I 
B_-i-____ ...J 

I r-. II L-....J ,'--__ -+. ___ _ 
__ ' ... ______________ ~----I ~ I 00 __ 1 L-....J I I 

~-----rl ------------., Qc __ ... ' __________ -.l LJIl~--+I--------
OUTPUTS 

Q.::l "'---UI I Q,: :1 ... ----------~ . LI1'-+I-----
--., Q, _ - ... ,-_____________ ......J I I 

I 
--., r---1 a. __ ~, _______________ ~, I~------

I --., n QH __ ... , _________________ --J L.. _____ _ 

I 
CLEAR . CLEAR 
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KS54HCTLS 16'A 
KS74HCTLS .., 8 .. 8it Serial .. lnIParallel .. Out Shift Registers 

Absolute Maximum Ratings* 
Supply Voltage Range Vee: ....... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Va < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ...... , ......... ±125 mA 
Storage Temperature Range. T stg ••• -65·C to +150·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them "is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mWf·C from 65·C to 85·C 
Ceramic Package (J): -12mWf·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Inpu~ & Output Voltages'. VIN. VOUT ... OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C. 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall Times. It. tf . . . . . . . . . Max 500 ns 

• Unused inputs must alwaY13 be tied to an appropriate logic 
.voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
". 

Characteristic Symbol Tast Conditions T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 O.S V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltag~ 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vec or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Quiescent 
Icc VIN=Vee or GND 8.0 80.0 160.0 "A Supply Current 10UT=OJAA 

per input pin 
Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2·9 3.0 mA 
Current at Vee or GND 

10UT=0"A 
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KS54HCTLS 16',A 
KS74HCTLS .., 8-Bit Seria/-/nIParal/e/-Out Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input fr, t,,,6 ns), HCTlS164 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions! 
T.=2SoC T.= -40°C to +8SoC T.= -55°C to +12SoC 
Vee = S.OV Vee=S.OV:t10% Vee=S.OV:t 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 40 30 25 20 

Maximum Propagation Delay, 
tPlH 27 36 45 54 

CLR to any Q 
Cl=50pF 

Maximum Propagation Delay, ~ 22 30 37 45 
ClK to any Q tpHl 22 30 37 45 

Minimum ClR low 
tw 

10 13 17 20 
Pulse Width ClK High or low 10 13 17 20 

Minimum Setup Data 
tsu 

8 10 13 15 
Time before ClKt CLR Inactive 8 10 13 15 

Minimum Hold Time 
th 0 5 5 5 

Data after CLKt 

Maximum Input Capacitance C,N 5 

Power Dissipation Capacitance * Cpo (per package) 120 

* Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 165 
KS74HCTLS 8.:.Bit .Serial-lnIParall~/-Out Shift Registers 

FEATURES 
• Complementary outputs 
• 'Direct overriding load (data) inputs 
• Gated clock Inputs 
• Paraliel-tOoSerial data conversion 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: ' 

'IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCT,LS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic }"small outline" 

packages, standard plastic and ceramic 300·mil DIPs 

PIN CONFIGURATION 

SHILD Vee 
CLK CLK INH 

E 0 

C 
G B 

H A 

CH SER 

GND Q H 

c8 SAMSUNG SEMICONDUCTOR 

DE$CRIPTION 
These are high·speed 8·bit parallel· load or serial· in shift 
registers with complementary serial outputs available from 
the last stage. Parallel·in access is asynchronous and is 
enabled by pulling the SH/LD input low. When SH/LD Is 
high. data is entered serially at the SER input and shifted 
one place to the right with each positive clock transition. 

Clocking is accomplished through a 2·input NOR gate which 
permits one of the cloc\<s to be used as a clock inhibit func· 
tion. Holding either clock input high inhibits clocking. Either 
clock input is enabled by holding the other clock input low 
while the SH/LD input is high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs 

SH/LD CLK 
CLK Function 
INH 

L X X PARALLEL LOAD 
H H X NO CHANGE 
H X H NO CHANGE 
H L t SHIFT· 
H t L SHIFT· 

* Content of each internal register shifts toward output QH. Data 
at serial input is shifted Into first register. 
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KS54HCTLS 165:­
KS74HCTLS 8-Bit Serial-lnIParallel-Out Shift Registers 

LOGIC DIAGRAM 

PARALLEL 
DATA 

INPUTS 

PARALLEL INPUTS 

Typical Shift, Load and Inhibit Sequences 

eLK 

CLK INH 

I 
SER'~ ________ ~I ____________________________ __ 
sH/rn~ I 

I I 
A~~~I~ __________________ __ 

B' : L I 
c--1jtn~~I ____________________ __ 

D' I L I 
E~IH ~--rl------------------------I 
::f.1~1 __ _ 
HJH, : 
~ -----!-I-H----H-~--L---H----L---'H---L----H----, 

I 

!-INHIBIT ....... 1 ... ----- SERIAL-SHIFT 

LOAD 
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KS54HCTLS 165 
KS74HCTLS 8-Bit Serial-In/Paralle/-Out Shift Registers 

Absolute Maximum Ratings* 
Supply Voltage Range'Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ........ ±35 mA 
. Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, T.lg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values' beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package' (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Condition$ 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
Yoltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°(: '0 +125°C Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vcc Vcc -0.1 Vcri -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=201lA 0 0 .. 1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 IlA Currenl 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ~A Supply Current 10UT=01lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2,7 2.9 3.0 mA 
Current at Vcc or GND 

10UT=01lA 
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KS54HCTLS 165 
KS74HCTLS 8-Bit Serial-lnIParalle/-Out Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr, t",6 .ns), HCTLS165 

T.=25·C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonst Vcc=5.0V, 
Ta= -40·C to +85°C T.= -55·C to +125·C 

Vcc=5.0V:t10% Vcc=5.0V:t 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency t'max 40 30 25 

Maximum Propagation Delay, ~ 26 35 44 
SH/LD to QH or QH tPHL 26 35 44 

Maximum Propagation Delay, ~ CL=50pF 30 40 50 
CLK to QH or OH tpHL 30 40 50 

Maximum Propagation Delay, tPLH 20 27 34 
HtoQHorOH 

r----
tpHL 20 27 34 

Minimum SH/LD Low 
tw 

7 10 13 
Pulse Width CLK High or Low 13 16 20 

SH/LD High 13 16 20 
before CLKt 

SER before CLKt 10 13 17 

Minimum CLK INH Low 
Setup Time before ClJ<t Isu 13 16 20 

CLK INH High 13 16 20 
before 9LK~ 

Data before SH/LDt 5 7 8 

Minimum SER Data alter CLKt 
th 

-3 0 0 
Hold Time PAR Data after SH/LDt -3 0 0 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 100 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' I + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 166 
KS74HCTLS 

FEATURES 
• Synchronous load 
• Direct overriding clear 
• Parallel to serial conversion 
• Function, pln-out, speed and drive compatibility with 

54/74lS logic family 
• low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide. operating voltage range: 4.5Vto 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTlS: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

SER Vee 
A SHim 

B H 

c 0.. 
D G 

CLK INH F 

CLK E 

GND CLR 
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8-Bit Parallel-In/Serial-Out 
Shift Registers with Clear 

DESCRIPTION 

These devices feature parallel-in· or serial-in. serial-out 
registers. g~ted clock inputs and an overriding clear input. 
The paralled-in or serial-in modes are established by the 
shift/load input. When high. the input enables the serial data 
input and couples the eight fill-flops for serial shifting with 
each clock pulse. When low. the paralled data inputs'are 
enabled and synchronous loading occurs on the next clock 
pulse. During parallel loading. serial data flow is inhibited. 
Clocking is accomplished on the low-to-high edge of the 
clock pulse through a two-input positive NOR gate per­
mitting one input to be used as a clOCk-enable or clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking; holding either low enables the other clock input. 
This allows the system clock to be free-running and the 
register can be stopped on command with the clock in­
put. The clock-Inhibit input should be changed to the high 
level only when the clock input is high. A buffered direct 
clear input overrides all other inpuls. including the clock. 
and sets all flip-flops to zero. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Internal Output 

ClR SHI ClK Parallel Outputs 
QH 

LD INH ClK SER 
A ••• H QA QB 

L X X X X X L L L 
H X L L X X QAOQao QHO 

H L L t X a ... h a b h 
H H L t H X H QAn QGn 

H H L t L X L QAn QGn 

H X H t X X GAOQBO QHO 
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KS54HCTLS 166 
KS74HCTLS 

8-Bit Parallel-inISerial-Out 
Shift Registers with Clear . 

LOGIC DIAGRAM 

PARALLEL INPUTS 

Typical Clear, Shift, Load, Inhibit, and Shift Sequences 

CLK 

CLK INH 

SER 
SH/CD 

A 

B 

C 

PARALLEL D 

INPUTS 
E 

F 

G 

H 

OUTPUT a,. 

~ 
- W 

--. --" 

~ 

~ 

L..IJ 
I'Hh 

l 

I'Hh 
L 

r;~ 
L 

fH~ 

rHh 
H H L H L H 

L 
H 

I .. II!HIBI~ I-I "", .. _-- SERIAL SHIFT ----l-l r-- SERIAL SHIFT---

CLEAR LOAD 
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KS54HCTLS 166 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 1,K 

(V, < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is nqt implied. Long ex­
posure to these conditions may affect device reliability. 

, , 

8-Bit Parallel-In/Serial-Out 
Shift Registers with Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. V,N. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54KCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-,20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc V'N=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10uT=0,..A 

per input pin 

Additional Worst V,=2.4V 
Case Supply ~Icc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = o,..A 
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KS54HCTLS 166 
KS74HCTLS 

8-Bit Paral/el-lnISerial-Out 
Shift Registers with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf __ 6 ns). HCTLS166 

T. =25°C 
KS74HCTLS KS54HCTLS 

T.=-40°C to +85°C T. = -55°C to +125°C 
Characteristic Symbol Conditions t Vcc=5.0V Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

I Maximum Clock Frequency fmax 40 30 25 

Maximum Propagation Delay. 
tPHL 22 30 37 

CLR to QH 
CL=50pF 

Maximum Propagation Delay. ~- 26 36 44 
CLK to QH tpHL 26 35 44 
--

Minimum CLR Low 
tw 

10 13 17 
Pulse Width CLK High or Low 10 13 17 

Minimum SH/LD High 
10 13 17 

Setup Time before CLK~ 

SER before CLKt 10 13 17 

CLK INH before CLKt tsu 10 13 17 

Data before SH/LDt 10 13 17 

CLR Inactive 
10 13 17 

before CLK t 

SH/LD High after CLKt 7 10 12 

Minimum SER after CLKt 7 10 12 

Hold Time CLK INH after CtKt th T 10 12 

Oata after SH/LDt 7 10 12 

CLR Active after CLKt 7 10 12 
I 
I,Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 
-

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc­
r For AC switching test circuits and timing waveforms see section 2_ 
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KS54HCTLS 161D116'9 
KS74HCTLS UI 

FEATURES 
• Fully Synchronous Operation for Counting and Pro-

gramming 
• Internal Look Ahead for Fast Counting 
• Carry Output for N-bit Cascading 
• Fully Independent ClocJc Circuit 
• Function, pilH)ut, spead and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -,40°C to + 85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outiine" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

UfO v= 
CLK RCO 

A C. 

B Q. 

C Qc 
0 CD 

ENP ENT 

GND LOAD 
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Synchronous 4-Bit Up/Down 
Decade and Binary Counters 

DESCRIPTION 
These synchronous presettable counters feature an internal 
carry look-ahead for cascading in high-speed counting ap­
plications, The '168 is a decade counter and the '169 is 
a 4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincident with each other when so in­
structed by the count enable inputs an'd Jntemal gating. This 

, mode of operation helps eliminate the output counting 
spikes that are normally associated with asynchronous (rip­
ple clock) counters, A buffered clock input triggers the four 
flip-flops on the rising (positive-going) edge of the clock 
waveform. 

These counters are fully programmable; that is, the out­
puts may each be preset to either flvel. The load input cir­
cuitry allows loading with the carry-enable output of 
cascaded counters, As lo~ding is synchronous, setting up 
a low level at the load input disables the counter and causes 
the outputs to agree with the data inputs after the next clock 
pulse, 

The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be low to count. The direction 
of the count is determined by the level of the uio input. 
WhenUiO is high, the counter'counts up; when low, it 
counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will pro­
duce a low-level pulse while the count is zero (all inputs 
low) counting down or maximum (9 or 15) counting up. 
This low-level overflow carry pulse can be used to enable 
succesSive cascaded stages. Transition at ENP or ENT are 
allowed regardless of the level of the clock input. 

TheSe counters feature a fully independent clock circuit. 
Changes a,t control inputs (ENP, ENT, LOAD, UiO) that will 
modify the operating mOde have no effe~t on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability, 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. ' 
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LOGIC DIAGRAMS 
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'168 

Synchronous 4-Bit Up/Down 
Decade and Binary Counters 
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KS54HCTLS 16'DJ169 
KS74HCTLS UI 

LOGIC DIAGRAMS (Continued) 
L1iAi5 _(",9.<...) _----, 

'169 

Synchronous ~4-Bit Up/Down 
Decade and Binaty Counters 

Uiii,~~1iiE 

, B_(~4.<...)-+-+~~++ ______ ~--, 

C (~) 

D (6) 

'168 

WO::: I :: . " 
!,NP and ENT"'~:.....,:r;: ______ -! 

- ti 

'--__ --'I 

.. 
ROO::::r~tL--1 I I 

I 7:; 8 9 a 1 2: 2: 2 : 8 7 

UI--COUNT UP--+ INHIBIT-j I-- COUNT DOWN­

LOAD 
IIlslrated above II the following sequence: 

1. Load (preset) to BCD seven 
2. Count up to eight nine (maximum), zero, one, and two 
3. InhlbR 
4. Count down to on., zero (minimum), nine, eight, and seven 

ciS SAMSUNG SEMICONDUCTOR 

(14) Q. 

(13) 00, 

(12), Qc 

'169 

IIIstratad above is the following sequence: 
1. Load (preset) to BCD seven 
2. Count up to eight r'ine (maximum), zero, one, and two 
3'. Inhibit '.\ 
4. Count down to one, zero (minimum), nine, eight, and seven 
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KS54HCTLS 1681169 
KS74HCTLS 'I 

FUNCTION TABLE 

OPERATING MODE 
INPUTS 

Synchronous 4-Bit Up/Down 
Decade and Binary Counters 

OUTPUTS 

elK UfO ENP ENT lOAD On On RCO 

Parallel Load 
t X X X I i L (1 ) 
t X X X i h H (1 ) 

Count Up t h I I h X Count Up (1) 

Count Down t I I I h X Count Down (1 ) 

Hold 
t X h X h X qn (1) , 

t X X h h X qn H 

H-HIGH voltage level steady state 
h-HIGH voltage level'one setup time prior to the LOW-to-HIGH clock transition 
L-LOW voltage level steady state 
I-LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X-Don't care ' 
q-Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
t-LOW-to-HIGH clock transition 
NOTE: 
1. The ~ is LOW when Em is LOW and the counter Is at Terminal Count Terminal Count Up is (HHHH) and Terminal 

Count Down Is (LLLL) for '169. . 
The FreO is LOW when Em is LOW and the counter is at Terminal Count. Terminal Count Up Is (HlLH) and Terminal 
Count Down Is (LLLL) for '168. 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vcc, ....... ' -O.5V to +7V 
DC Input Diode Current, irK 

(V, < -O.5V or V, > Vcc +O.5V) . . .. ±20 mA 
UC Output Diode Current, 10K 

(Vo < -O.5V or Vo > Vcc +O.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.5V < Vo < Vcc +O.5V) , . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins ... , . , . , .. ' . , . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt. . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mWloC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . , .. , , ........ 4.5V to 5.5V 
DC Input & Output Voltages', V'N, VOUT . , OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fail T~mes, tr , tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 161DJ.169 
KS74HCTL'S 01' 

Synchronous 4-Bit Up/Down 
Decade and Binary Counters 

DC ~LECTRICAL CHARACTERISTICS (Vee=5V± 10.% UnleSll Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0. 2.0. 2.0. V 

Input Voltage 

Maximum Low-Level 
VIL 0..8 0..8 0..8 V 

Input Voltage 

\ 
Minimum High-Level Vtt<l=:,VIH or VIL 

Output Voltage' VOH lo=-2C,..A Vcc Vce -0..1 Vee -0..1 Vce -0..1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=2c,..A 0. 0..1 0..1 0..1 

Output Voltage lo=4mA 0..26 0..33 0..4 V 
lo=8mA 0..39 0..5 

. Maximum Input 
liN VIN=Vce or GND ±C.1 ±1.C ±1.C ,..A 

Current 

Maximum Quiescent 
lee 

VIN=Vee or GND 8.0. 80..0. 160..0. ,..A 
Supply Current 10UT=C,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lee other Inputs: 2.7 2.9 3.0. mA 
Current at Vee or GND 

IOUT=C,..A 
~. 
zi: . AC ELECTRICAL CHARACTERISTICS (Input tr, t",6 ns), HCTLS168, HCTLS169 
~:..~.,:.,. 

T.=2S0C 
KS74HCTLS KSS4HCTLS 

Y.= -40°C 10 +8SoC T.= -55°C 10 +12SoC 
Characterlsllc Symbol Conditions! Vee = S.OV 

Vee= 5.0V:i: 10% Vee=S.OV± 10% 

Typ Guaranleed Llmlls 

Maximum Operating Froguency fmax 35 30. 25 

Maximum Propagation Delay, ~ 26 35 44 
CLK to RCO tpHL CL=5CpF 26 35 44 

MaXimum Propagation Delay, ~ 17 22 28 
CLK to AryQ tpHL 17 22 28 

Maximum Propagation Delay, ~ 15 20. 25 
ENT to RCO tpHL 15 20. 25 

Maximum Propagation Delay, ~ 20. 27 34 
UfO to RCO tpHL 20. 27 34 

Minimum, Pulse Duration, 
tw 12 16 20. 

ClK high or low 

A, B, CorD 12 16 20. 

Minimum ENP or ENT 
tou 

12 1.6 20. 
Setup Time LOAD 12 16 20. 
Before CLKt 

lJfD 16 20. 12 

Minimum Hold Time, 
th -3 0. 0. Data after ClKt 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamie power dissipation: Po=Cpo Vee2 f + lee Vee. 
t For AC switching test cireuits and timing waveforms see section 2. 
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KS54HCTLS 173 
KS74HCTLS 4-Bit 0-Type Registers with 30State Outputs. 

Objective Specifications 

FEATURES 
• Gated output control lines for enabling or disabling 

the outputs 
• Fully independent clock for operation in parallel-load 

or hold modes 
• For application as bus buffer registers 
• Function, pin-out, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

IOl '" 24 mA @ Val'" O.SV for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

M Vee 

N CLA 

10 10 

20 20 

30 30 

40 40 

ClK <32 

GNO <31 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These 4·bit registers contain D·type flip-flops with 3·state out· 
puts, capable of driving highly·capacitive or low·impedance 
loads. This provides the device with the capability of be· 
ing connected directly to and driving the bus lines in a bus­
organized system without need for interface or pull-up com­
ponents. 

Gated enable inputs are provided for controlling the entry 
of data into the flip-flops. When both data-enable inputs 
are low, data at the D inputs are loaded into their respec­
tive flip·flops on the next positive transition of the buffered 
clock input. Gated output control inputs are also provid· 
ed. When both are low, the normal logic states of the four 
outputs are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of the 
clock by a high logic level at either output control input. 
The outputs then present a high impedance and neither 
load nor drive the bus line. Detailed operation is given in 
the function table. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con­
trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are prote9ted from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

Input Output 

Clear Clock Data Enable Data Q 
G1 G2 0 

H X X X X L 
L L X X X 00 
L t H X X 00 
L t X H X 00 
L t L L L L 
L t L L H H 

When either M or N (or both) is (are) high the output is disabled 
to the high.impedanee state; however sequential operation of the 
flip·flops is not affected. 
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KS54HCTLS 171J 
KS74HCTLS. I ~ ~-Bit D-Type Registers with 3-5tate- Outputs 

LOGIC DIAGRAM 

OUTPUT {M=(1)~:::) _______________ ---, 

CONTROL N (2) 

DATA 1D ...:.(1_4,-) -----4--........... 
>--~D o 

.-------<41> CLK 

DATA {01 (9) 

ENABLE G2-(1-0)~-j-+D<O--; CLR 

a 1-----+-i>o--:.(3:.:...) 01 

(13) D 0 
DATA 2D 

ClK 

Q 
(4) 

02 

ClK 
(7) 

ClR 

. ,. 
>, .. " 

DATA 3D 
(12) D 0 

CLK-

Q (5) 
03 

CLR 

\ 

(11) D 0 
DATA 4D 

CLK 

(5 
(6) 

04 

ClR 

ClR 
(15) 
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KS54HCTLS 173 
KS74HCTLS 4-Bit 0-Type Registers with 3-State Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc. ... -0.5V to +7V 
DC Input Diode Current. irK 

(VI < -0.5V or VI > Vcc +0.5V) ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output CUrrent Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ±70 rnA 
Continuous Current Through 

Vcc or GND pins ±250 rnA 
Storage Temperature Range. T.tg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . 4.5V to 5.5V 
DC. Input & Output Voltages'. VIN. VOUT. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND). 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

To "'25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta'" -40°C to +85°C To'" -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current louT = O,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

10UT=0,..A 
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KS5}lHCTLS 1 '71J 
, KS74HCTLS I ~ 4-Bit D-Type Registers with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt<:6 ns), HCTLS173 

T.",2S0C 
KS74HCTLS KS54HCTLS 

T."' -40°C to +8SOC T.= -Ssoc to +12SOC 
Characteristic Symbol Cond"lonst Vcc= s.ov Vcc-S.OV:tl0% Vcc=S.OV:t 10% 

Typ Guaranteed Lim". 

Maximum Clock FreQuellcy fm';' 45 30 25 

tPLH 
CL=50pF 20 27 34 
CL=150pF 23 30 39 Maximum Propagation 

Delay, CLK 10 any Q 
'IPHL 

CL=50pF 20 27 34 
CL=150pF 23 30 39 

Maximum Propagation 
tPHL 

CL.=50pF, 22 30 37 
Delay, CLR 10 any Q CL=150pF 25 33 42 

tPZH 
CL=50pF 18 25 31 

Maximum Output Enable RL =1 kO 
CL=150pF 21 ,28 36 -

Time, M or N 10 any Q 
IpZL 

CL=50pF 18 25 31 
CL=150pF 21 28 36 

Maximum Output Disable -~ RL=1kO, CL=50pF 15 20 25 
Time, M or N 10 any Q IpLZ 15 20 25 

CLK High 10 13 17 
Minimum , or Low 
Pulse Width CLA High Iw 10 13 17 

Minimum G1 and G2 15 20 25 

before CLKt Data tsu 8 11 14 

CLR Inactive 5 7 8 

Minimum <31 and <32 -3 0 0 
Hold Time th 
After CLKt Data -3 0 0 

Maximum Inpul Capacitance CIN 5 

Maximum Output 
Cout Output Disabled 10 CapaCitance 

Power Dissipation 
Cpo 

Capacitance' 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vec' f + Icc Vcc, 
t For AC switching test circuits and timing waveforms see section 2, 
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KS54HCTLS 17AJ.175 
KS74HCTLS I "#/ I I 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Driv.current outputs: 

10l =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

lind CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTlS: - 55°C to + 125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

m 
10 

10 

20 

20 

3D 

30 

GNo 

CLI'f 
10 

'1c:r 

10 

20 

2c:r 

20 

GNo 

'174 

'175 

Vee 

60 
60 
50 

50 

40 

40 

ClK 

vee 
40 

40 

40' 

3D 

30 

30 

ClK 

c8 SAMSUNG SEMICONDUCTOR 

Hex/Quad D-type Flip-Flops 
with Clear 

DESCRIPTION 
The '174 contains six, and the '175 contains four D·type 
fJip-fiopf\ all sharing a common clock and a common clear. 
The '1 74 features single rail outputs for every flip-flops 
whereas the :175 has complementary outputs. 

Information at the D inputs meeting the setup time re­
quirements is transferred to the a outputs on the positive­
going edge of the clock pulse. Clock triggering occurs at 
a particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock 
input is at either the high or low level, the D Input signal 
has no effect at the output. 

'These devices provide speeds and drive capability 
equivalent to their lSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Outputs 

eLR ClK 0 a at 
L ·X X L H 
H t H H L 
H t L L H 
H L X 00 00 

t '175 only 
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KS54HCTLS 1~AJ.175 
KS74HCTLS 611 I. 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, IrK 

(Vr < -0.5V or Vr > Vcc +0.5V) . . ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex, 
posure to these conditions may affect device reliability. 

Hex/QuadD-type FIi-Flops 
with Clear 

t Power Dissipatron temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc 
DC Input & Output Voltages·, VrN, VOUT 
Operating Temperature 

4.5V to 5.5V 
OV to Vcc 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta=25°C Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VrH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VrL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VrN=VrH or VrL 
VOH lo=-20j.lA Vec Vee -0.1 Vce -0.1 Vce -0.1 V Output Voltage 

lo=-4mA 4.2 3.98 3.84 3.7 

VrN=VrH or VrL 
Maximum Low-Level lo=20j.lA 0 0.1 0.1 0.1 
Output Voltage VOL lo=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Input 
IrN VrN=Vee or GND ±0.1 ±1.0 ±1.0 j.lA Current 

Maximum Quiescent 
Icc 

VrN=Vcc or GND 8.0 80.0 160.0 j.lA 
Supply Current IOUT-O,..A 

per input pin 
Additional Worst Vr=2.4V 
Case Supply .t:.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

lOUT = O,..A 

c8 SAMSUNG SEMICONDUCTOR 551 

I 



KS54HCTLS 17 A 11 7 5 
KS74HCTLS ,..,/ I I 

Hex/Quad D-typeFlip-Flops 
with Clear 

AC ELECTRICAL CHARACTERISTICS (Input t" tr<6 ns), HCTLS1 74, HCTLS175 

TA=25°C 
KS74HCTLS 

Characteristic Symbol Condltlonst Vcc=5.0V 
TA'" -40°C to +85°C TA= -55°C to +.125°C 

Unit 
Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

Maximum Cloc;k frequency fmax 40 30 25 20 MHz 

Maximum Propagation Delay, ~ CL=50pF 
22 30 37 45 

CLK to Q or Q tPHL 22 30 37 35 
ns 

Maximum prO~gation Delay, ~ 26 35 43 52 
CI:R to Q or tpHL 26 35 43 52 . 

Minimum Setup !Data tau 
10 13 17 20 

ns 
TIme before CLKt! CLFi Inactive 12 16 20 25 

Minimum Hold Time, • 
Data after CLKt 

th -3 0 0 0 ns 

Minimum Pulse ! CLK High or Low 
tw 

10 13 17 20 '. 

!ern Low 
ns 

Width 10 13 17 20· 

Maximum Input Capacitace CIN 5 pF 

Power Dissipation Capacitance' Cpo pF 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee .. 
t For AC switching test circuits and timing waveforms see section 2 . 
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KS54HCTLS 181 
KS74HCTLS 
Preliminary Specifications 
FEATURES 
• Arit~metic operating modes: 

Addition 
Subtraction 
Shift operand A one position 
Magnitude comparison 
Plus 12 other arithmetic operations 

• Logic function modes: 
Exclusive-OR 

Comparator 
AND,NAND,OR,NOR 
Plus 10 other logic operations 

• Full look-ahead for high-speed operations 
on long words 

• Function, pin-out, speed and drive compatibility with 
54174LS logic family 

• Low power consumption characteristic of CMOS 
• Hig~rive-Current Outputs: 

10L=!lmA @ VOL=O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wi!!e operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C • 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 

Al 
1i1 

S2 A2 
Sl 1!2 
so ;;3 
C. 83 
M ~ 

10 C.+4 
11 15 
F2 A-B 

GND 1'3 

Pin number 2 1 23 22 21" 

Active·Low Data (Tablel) Ao So Al Bl A2 

Active·High Data (Table 2) Ao Bo Al Bl A2 

ciS SAMSUNG SEMICONDUCTOR 

20 

B2 

B2 

Arithmetic Logic Unitl 
Function Generator 

DESCRIPTION 

The '181 is an Arithmetic Logic Unit (ALU)/Func.tion 
Generator that performs 1 6 binary arithmetic operations 
on two 4·bit words as shown in table 1 and 2. These oj)Elra· 
tions are selected by the four functions select lines (SO, 
51,52,53) and include addition, subtraction,. decrement 
and straight transfer. When performing arithmetic manipula· 
tions, the internal carries must be enabled by applying a 
low level voltage to the mode control input(M). A full carry 
look·ahead scheme is made available in these devices for 
fast, simultaneous carry generation by means of 2'casc;ade­
outputs (i> and G) for the 4·blts in the packaile. When us· 
ed in conjunction with HCTLS182, high·speed arithmetic 
oj)Elration can be performed. The typical addition timea 
shown in table below illustrates how little is required for 
addition of longer words when' full carry look·ahead is 
employed. . 

If high speed is not important, a ripple·carry input (C.) and 
a ripple·carry output (C.+4) are available. However, the 
ripple-carry delay has also been minimized so that arithmetic 
manipulations for small lengths can be performed without 
external circuitry. 

The '1 81 will accommodate active·high or active·low data, 
if the pin deSignations are interpreted as shown below. 

Subtraction is accomplished by l's complement addition 
where the 1 's complement of the subtrahend is generated 
internally. The resultant output is A·B-l , ~hich requires and 
end·around or forced carry to provide A·B. 

The '1 81 can also be utilized as a comp&,.ator. The A" Ei 
output is internally decoded from the function outputs (FO, 
Fl, F2, F3) so that when two wordS of the'equal magnitude 
are applied at the A and B inputs, it will assume a high level . 
to indicate equality (A=B). The ALU should be in the sub­
tract mode with C.=H when performing the comparison. 
The A=B output is oj)Eln·drain so that it can be wire·AND 
connected to give a comparison for more than four bits. 
The carry output (Cn+4) can also be used to supply 
relative magnitude information. Again, the ALU should be 
placed in the subract mode by placing the function select 
input 53, 52, 51, SO at L,H,H,L respectively. 

These circuits have been d to not only incorporate all of 
the designer's requirements for arithmetic operations, but 
also to provide 16 possible functions of two boolean 
variables without the use of external circuitry. These logical 
functions are selected by use of the four function select 
inputs (SO, Sl, 52, 53) with the mode control input (M) 
at a higl1 level to disable the internal carry. 
The 16 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND. AND. OR and NOR functions. 

19 18 9 10 11 13 7 16 15 17 

A3 B3 Fo Fl F2 F3 Cn Cn+4 P G 

A3 B3 Fo Fl F2 F3 Cn Cn+4 X y 
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ALU SIGNAL DESIGNATION 

The '181 can be used with the signal designations. 

The logic functions and arithmetc operations obtained with 
signal designations as in Table 1. 

These devices provide s~ds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 

LOGIC DIAGRAM 

53 (3) 

S2.!.:(4!....) __ -, 

81----, 

so 

Do(1) 

/ AO-,-(2..:..) ___ -+-1 

f 

Arithmetic Logic' Unitt 
Function Generator 

allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected' from damage due to 
static discharge. by internal diode clamps to V cc and 
ground. 

r--"'~§{J)--__ ~J-_-,-(1-,-6) Co+< 

(15) is 

(13) 1'3 

(11) 1"2 

(10) 1'1 

M---£~------------~ 
Co (7) 
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o Table 1 

Selection 

53 52 51 SO 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

o Table 2 

Salection 

53 52 51 50 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

M-H 

Lovlc 
Functions 

F=A 
F=};B 
F=X + B 
F=1 
F=A+"B 
F=§ 
F=~ 
F=A + B 
F=AB 
F=A E9B 
F=B 
F=A + B 
F=O 
F=AB 
F=AB 
F=A 

M=H 

Lovlc 
Functions 

F=X 
F=A+ll 
F=XB 
F=O 
F=;QJ 
F=B 
F=An 
F=A"B 
FaA + B 
F=~ 
F=B 
F=AB 
F=1 
F=A + B 
F=A + B 
F=A 

• Each bit is Shifted to the next more significant position 

=8 SAMSUNG SEMICONDUCTOR 

Arithmetic Logic Unitl 
Function Generator 

Actlv.Low Data 

M = L; ArHhmlllc Operations 

Cn=L Cn=H 
(no carry) (with carry) 

F=A Minus 1 F=A 
F=AB Minus 1 F=-AB 
F=AB Minus 1 F=A"B 
F=Minus 1 (2's Comp) F=Zero 
F=A Plus (A + "B) F=A Plus (A + '9) Plus 1 
F=AB Plus (A + 'B) F=AB Plus (A + B) Plus 1 
F=A Minus B Minus 1 F=A Minus B 
F=A +B F=(A + S) Plus 1 
F=A Plus (A + B) F=A Plus (A + B) Plus 1 
F=A Plus B F=A Plus B Plus 1 
F=AB Plus (A + B) F=AS Plus (A + B) Plus 1 
F=(A + B) F=(A + B) Plus 1 
F=A Plus A' F=A Plus A Plus 1 
F=AB Plus A F-AB Plus A Plus 1 
F=AB Plus A F=AB Plus A PillS 1 
F=A F=A Plus 1 

Actl,.Hlgh Data 

M = L; ArHhmetlc Operations 

C"n=L 'Cn=H 
(no carry) (wHh carry) 

F=A F=A Plus 1 
F=A + B F=(A + B) Plus 1 
F=A + B F=(A + B) Plus 1 
F=Minus 1 (2's Comp) F=Zero 
F=A Plus AB F=A Plus AS Plus 1 
F=(A + B) Plus AS F=(A + B) Plus AS Plus 1 
F=A Minus B Minus 1 F=A Minus B 
F=AB Minus 1 F=AB 
F=A Plus AB F=A Plus AB Plus 1 
F=A Plus B F=A Plus B Plus 1 
F=(A + B) Plus AB F=(A + B) Plus AB Plus 1 
F=AB Minus 1 F=AB 
F=A Plus A' F=A Plus A Plus 1 
F=(A + B) Plus A A=(A + B) Plus A Plus 1 
F=(A + B) Plus A F=(A + B) Plus A Plus 1 
F=A Minus 1 F=A 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -o.sv to +'7V 
DC Input Diode Current, hK 

!VI < -o.sv or VI > Vee +O.SV) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -o.sv or Vo > Vcc +O.SV) . . . . ±20 mA 
Continuous Output Current Per Pin, 10 

(-o.sv < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins .... '. . . . . . . . . . .. ±2S0 mA 
StorageTemperature Range. Tstg ... -6S·C to +1S0·C 
Power Dissipation Per Package, Pdt .. ' .. ' .. SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent dam8ge to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability . 

Arithmetic Logic Unitl 
Function Generator 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 6S·C to 8S·C 
Ceramic Package (J): -12mW/·C from 100·C to 12S·C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.SV to S.SV 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C .1 

Input Rise & Fall Times, Ir, tf ......... Max SOO nll 

• Unused Inputs must aiways be tied to an appropriate logic 
voltage level (either Vcc or GND) 

. DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 10% Unless Otherwise SpeCified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test CondHions T. = -40°C to +85°C T.=-55°Cto +125°C Unit· 

Typ Guaranteed Limits 

Minimum High-Level . 
Input Voltage 

VIH 2.0 2.0 2.0 V 

Maximum Low-Level 
VIL 0.8 

Input Voltage 
0.8 0.8 V 

Minimum High-Level 
VIN-VIH or VIL 

Output Voltage . VOH 10=-20j.lA Vce Vee -0.1 Vee -0.1 Vee -0.1 V· 
1O=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20j.iA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or G~D ±0.1 ±1.0 ±1.0 j.lA 

Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 j.lA 
SupplYJ Current IOUT=Oj.lA 

per input In 
Additional Worst VI=2.4V 
Case Supply t.lee other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

IOUT=Oj.lA 
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Arithmetic Logic Unitl 
Function Generator 

INPUT 
PARAMETER UNDER 

TEST 

tPLH Ai 
tpHL 

tpLH 
Bi 

tPHL 

tPHL 
Ai 

tPHL 

tPLH 
Bi 

tPHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 
tpHL 

tPLH 
Bi 

tPHL 

tPLH Ai 
tpHL 

tPLH 
Bi 

tpHL 

tPLH Ai 
tpHL 

tpLH 
8i 

tpHL 

tPLH 
Cn 

tpHL 

tPLH 
Ai 

tpHL 

tPLH 
Bi 

tpHL 

--

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
FUNCTION INPUTS:S2 .. M=4.5 V. SO=S1 .. 83=0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

Bi None 
Remaining Remaining 

A.Cn B 

Ai None. 
Remaining Remaining 

B. Cn A 

Bi None 
Remaining Remaining 

A. Cn B 

Ai None 
Remaining Remaining 

B. Cn A 

PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 
FUNCTION INPUTS: SO = S3 ... 4.5 V. S1 = S2 = M = 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

Bi None 
Remaini,ng 

Cn 
AandB 

Ai None 
Remaining 

Cn 
AandB 

Bi None None 
Remaining 

A andB, Cn 

Ai None NQne 
Remaining 

A and B. Cn 

None Bi 
Remaining 

:s 
Remaining 

A.Cn 

None Ai 
Remaining Remaining 

B A. Cn 

None None 
All All 

A B 

None Bi 
Remaining Remaining 

B A. Cn 

None Ai 
Remaining Remaining 

B A. Cn 

=0 SAMSUNG SEMICONDUCTOR 

.: . 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST 

IS In·Phase 

p In·Phase 

Cn+4 Out-ot-Phase 

Cn+4 Out-ot-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST 

Fi In-Phase 

Fi In-Phase 

is In-Phase 

is In-Phase 

G In-Phone 

G In,Phase 

AnyF 
In-Phase 

or Cn+4 

Cn+4 Out-ot-Phase 

Cn+4 Out-ot-Phase 
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Arithmetic Logic Unitt " 
Function Generator 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~6 ns).' HCTLS181 

T.=2S"C 
KS74HCTLS KS54HCTLS 

CharaCierietle ,Symbol Condltlona! Vcc=S.O~ 
T.= -40"C to +85"C T.= -SS"C to +125°C 

Vcc=5.0V:t10% Vcc .. S.OV:t 10% 

CL=50pF Typ Guaranteed Limits 

Propagation Delay. ~ M=OV 14 18 23 
Cn to Cn+4 tpHL ~um or Dlff Mode 14 18 23 

I Propagation Delay. tPLH M=S1=S2=OV 20 28 35 
A orB to Cn+4 

r----
tPHL SO=S3=4.5V 20 28 35 

Propagation Delay. tpLH M=SO=S3=OV 25 34 42 
r----A or B to Cn+4 tPHL S1 =S2=4.5V 25 34 42 

I Propagation Delay ~ M=S1=S2=OV 22 31 39 
AorBtoG" tPHL SO=S3=4.5V 22 31 39 

~opaJlatio~ Delay tPLH . M=SO=S3=OV 23 32 40 
r----

AorB,toG tpHL S1=S2=4,5V 23 32 40 

I Propagation Delay tPLH M=SO=S3=OV 25 34 43 
'AorBtol' 

,~ 
S1 =S2=4.5V tPHL 25 34 43 

!:r0p~tio~ Delay tpLH M=S1=S2=OV 25 34 42 
r----

AorBtoP tpHL SO=S3=4.5V 25 34 42 

I Propagation Delay I tpLH M=S1=S2=OV 25 34 42 
r----

AorStoFi tPHL SO=S3=4.5V 25 34 42 

Propagation Delay ~ M=SO=S3=OV 25 34 42 
AorStoFi tpHL S1 =S2=4.5V 25 34 42 

I Propagation Delay ~ M=S1=S2,:"OV 25 34 42 
AorStoFI tpHL S1 =S2=4.5V 25 34 42 

Propagation Delay ~ M=4,5V 20 29 35 
A or eto A=B tPHL 20 28 35 

Propagation Delay tpLH M=SO=S3=OV 25 34 42 
A or B to A-a 

~ 

tpHL S1=S2=4.5V 25 34 42 

Propagation Delay tpLH 20 28 35 

-
Cn to any'F tPHL 20 28 35 

Input Capacitance CIN 5 

Power Dissipation, 
Capacitance" Cpo 
• Cpo determines the no-load dynamiC power diSSipation, Po=Cpo Vee' f + lee Vee. 
t For AC switching test circuits and timing waveforms see 'section 2. 
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Arithmetic Logic Unit! 
Function Generator 

INPUT 
PARAMETER UNDER 

TEST 

tpLH AI 
tpHL 

tpLH 8i 
lPHL 

INPUT 
PARAMETER UNDER 

TEST 

tpLH Ai 
tpHL 

tpLH Bi 
tPHL 

lPLH Ai 
tpHL 

truI Bi 
lPHL 

lPLH AI 
lPHL 

tPLH 
Bi 

tpHL 

lPLH Ai 
lPHL 

lPLH Bt 
lPHL 

PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: S1 = S2 mM .. 4.5 V. SO .. sa ... 0 v 

OTHER INPUT OTHER DATA INPUTS 
SAME BIT 

APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND 

81 None None 
Remaining 

A and B. Cn 

Ai None None 
Remaining 

A and B. Cn 

INPUT BITS EQUAUNOT EQUAL TEST TABLE 
FUNCTION INPUTS: SO=S3=M=4.5 V. S1 =S2-0 V 

OTHER INPUT OTHER DATA INPUTS 
SAME BIT 

APPLY 4.5 V· APPLY GND APPLY 4.5 V APPLY GND 

Bi None 
Remaining 

None 
A and B. Cn 

Ai None 
Remaining 

'None 
A and B. Cn 

None Bi 
Remaining 

A and B. Cn 
None 

None Ai 
Remaining 

A andB. Cn 
None 

8i None 
Remaining 

A and B. Cn 
None 

AI None 
Remaining 

None 
A and B. Cn 

None· Bi 
Remaining 

None 
'KandB. Cn 

None Ai 
Remaining 

A and B. Cn 
None 

c8SAMSUNG SEMICONDUCTOR 

OUTPUT OUTPUT 

UNDER WAVEFORM 
TEST 

Fi Out·of·Phase 

'Fi Out·of·Phase 

OUTPUT OUTPUT 

UNDER WAVEFOR~ 

TEST 

J5 Out-of·Phase 

is Out-of·Phase 

is In·Phase 

is In·Phase 

Cn+4 In·Phase 

Cn+4 In·Phase 

Cn+4 Out-of·Phase 

Cn+4 Out-of Phase 
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~ MODE TEST TABLE 

Arithmetic Logic Unit! 
Function (1enerator 

FUNCTION INPUTS: S1.82 .. 4.5 V, SO-83-M-O V 

INPUT OTHER INPUT OTHER DATA INPUTS 
OUTP,", OUTPUT 

PARAMETER UNDER SAME BIT UNDER WAVEFORM 

TEST APPLY 4.5 V APPLY GND APPLY 4.5 V APPLY GND TEST 

li>LH Ai None BI 
Remaining Remaining 

FI In-Phase 
li>HL A B. Cn 

li>LH BI Ai None 
Remaining Remaining 

Fi Out-of-Phase 
IF>HL A B. Cn 

li>LH Ai None BI None 
Remaining" p In-Phase 

li>HL A andB. Cn 

li>LH BI Ai None None 
Remaining p Out-of-Phase 

IF>HL A and B. Cn 

li>LH Ai Bi None None 
" Remaining 

G In-Phase 
tPHL A and B. Cn 

tPLH Bi None Ai None 
Remaining 

G Out-of-Phase 
tpHL A andS. Cn 

li>LH Remainlhg Remaining J 

Ai None Bt A-B In-Phase 
li>HL A B. Cn 

li>LH BI Ai None 
Remaining Remaining AzB Out-of-Phase 

li>HL A B. Cn 

tpLH AU 
None 

Cn+4 
In-Phase Cn None None 

tPHL AandB or any F 

tPLH 
Ai BI None None 

Remaining 
Cn+4 Out-of-Phase 

IF>HL A. S. cn 

tpLH 
Si None "81 None 

Remaining 
Cn+4 In-Phase 

li>HL A. B. Cn . 
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FEATURES 
• Compatible Carry Functions for direct ALU con­

nection 
• Cascadable to perlorm look-ahead across n-bit 

adders. 
• High output current drive: 10l = SmA @ VOL = 0 5V 
• Low power consumption characteristic of CMOS 
• Direct interface capability to TTL, NMOS and CMOS 

devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized lor operation over industrial and 

military temperature ranges: 

KS74AHCT: - 40°C to + S5°C 
KS54AHCT: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages. standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION' 

G1 
1>1 
00 

'. Po 
03 
P3 
P 

GND 

PIN DESIGNATIONS 

DeSignation Pin No 

vee 

1>2 
G2 
Cn 

Cn+z 

Function 

Look Ahead Carry Generator 

DESCRIPTION 
The '182 IS a high-speed, look-ahead carry generator. 
capable of anticipating a carry across four binary adders 
or group of adders These devices can be cascaded to 
perform full look-ahead across n-bit adders. Carry, 
generate-carry, and propagate-carry functions are provided 
as shown in the pin designation table. 

When used In conjuction With the AHCTt 81 arithmetiC logiC 
unit, these generators provide high-speed carry look-ahead 
capability for any word length. Each 182 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, In addition. other carry look-ahead circuits may be 
employed to anticipate carry across sections of four.look­
ahead packages up to n-bits. The method of cascading cir­
CUits to perform multi-level look· ahead is illustrated under 
typical application data. 

Carry Input and output of the ALU's are In their true from, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs. out­
puts, generate, and propagate) of the look-ahead 
generators are implemented in the compatible forms for 
direct connection to the ALU. Reinterpretations of carry 
functions, as explained on the 181 data sheet are also ap­
plicable to and compatible with the look-ahead generator. 
Positive logiC equations for the 182 are 

Cn+x=GO + PO Cn 
Cn+y=Gl + PI GO + P1 PO Cn 
61+z=G2 + P2 G1 + P2 P1 GO + P2 P1 PO Cn 

G-G3 + P3 G2 + P2 G1 + P3 P2 P1 GO 
P=P3 P2 P1 PO 

GO,G1,G2,G3 3,1,14,5· Active Low Carry Generate Inputs 

PO,Pl,P2,P3 4,2,15,6 Active Low Carry Propagate Inputs 

Cn 13 Carry Input, Active High 

Cn+x,Cn+y,Cn+z 12,11,9 ,carry Outputs 

G 10 'Active Low Carry Generate Output 

P 7 Active Low Carry Propagae Output 

Vcc 16 Supply Voltage 

GND 8 Ground 

c8 SAMSUNG SEMICONDUCTOR 561 



KS54HCTLS 182 
KS74HCTLS 

FUNCTION TABLES 

FOR II OUTPUT 

INPUTS 

<33 G2 G1 rui P3 j52 

L X X X X X 
X L X X L X 
X X L X L L 
X X X L L L 

All other combinations 

OUTPUT 

j51 II 
X L 
X I! 
X L 
L L 

H 

FOR j5 OUTPUT FOR Cn+ x OUTPUT 

INPUTS OUTPUT INPUTS OUTPUT 

P3 P2 P1 PO j5 GO PO Cn Cn+ x 

L L L . L L L X X H 
All other 

H 
combinations 

X L H H 
All other 

combinations L 

Cn+y OUTPUT 

INPUTS OUTPUT 

G1 GO P1 PO Cn Cn+y 

L X X X X H 
X L L X X H 
X- X L L H H 

All other combinations' L 

Cn+z OUTPUT 

INPUTS OUTPUT 

G2 G1 GO P2 P1 PO Cn Cn+z 

L X X X X X X H 
X L X L X X X H 
X X L L L X X' H 
X X X L L L H H 

All other combinations L 

H = high-level, L = low level, X = dont' care . 
Any inputs not shown in a given table are don't care 
witn respect to that output. 

Look Ahead Carry Generator. 

. LOGIC DIAGRAM 

i!3 (8) 
G3 ( ) 

P2 (15) 

132 !.!.::J.t+--il-+t~-' 

(7) JJ 

Figure; THE '182 IN A 84-BIT LOOK-AHEAD CARRY CIRCUIT 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. IjK 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... ~65'C to +150'C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may oeeur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Look Ahead Carry Generator 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mWI'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 125'C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40'C to +85'C 
KS54HCTLS: -55'C to +125'C 

Input Rise & Fall TImes. tr. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-40°Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
Vil 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or Vil 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3·7 

VIN=VIH or Vil 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 1o=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
lee VIN=Vee or GND 

8.0 80.0 160.0 ,..A Supply Current 10UT=0,..A 
lper input pin 

Additional Worst VI=2.4V 
Csse Supply Alee lother Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

1000=0,..A 
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AC ELECTRICAL CHARACTERISTICS (Input fr. t"'6 ns). HCTLS182 

T.=25"C 
KS74HCTLS KS54HCLTS 

T ... -40"C to +85"C T.= -5$"C to +125"C 
CharacteriStic . 'Symtiol Condltlonsl Ypc=$.OY 

Ycc = 5.0Y:I: 10% Ycc=5.0Y:I: .. 10% 

Typ Guaranteed Limits 

Propagation Delay Pi or Gi to tpLH CL=50pF 19 26 32 
r----:-

Cn+x Cn+y• C~+z tpHL 19 26 32 

e.ropaaationDelay ~ CL",,50pF 19 26 32 
PiorGitoG tpHL 19 26 32 

. Propagation' Delay Cn to tPLH CL=50pF 25 21 34 
r---

Cn+x• Cn+y; Cn+z tpHL 25 27 34 

~o~tion Delay' ~ CL=50pF 15 20 25 
Pi·tQ. . tpHL 15 20 25 

• Ini)lit Cap8eitlmce CIN 5 

floWer Disipation· Capacitance· CPO 
.• ·CPD determines the no-load dynamIC power diSSipation: PD=Cpo Vec' 1+ Icc Vee . 

. ,. tFor ~e« '~wite"ing test circuits and timing waveforms see section 2. .. ...•. <. 
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FEATURES 
• For use in high-speed wallace-tree summing 
• Fast addition operation 
• Low power consumption characteristic of CMOS 
• High output current drive: IOL=8mA @ VOL=0.5V 
• Direct Interface capability with TTL, NMOS and 

CMOS devices 
• Wide operating voltage range: 4.5V to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -5SoC to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

A" Vee 

.NC A,,' 

!I. ,. 
Co .c. 

q.. 
NC 

oND So-

Dual Carry-Save Full Adders 

DESCRIPTION 
The '1 83 is a dual fuli adder features an individual carry 
output from each bit for use in multiple·input, carry·save 
techniques to produce the true sum and true carry out· 
puts with no more than 2 gate delays. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

'. LOGIC 'DIAQRAM 

FUNCTION TABLE 
(Each Half) 

Inputs Output 
.-

A B C S Co 

L L L L L 

H L L H L 
L H L H L 
L L H H L 

H H L L H 
H L H L H 
L H H L H 
H H H H H 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +O.5V) ... '. ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins .......... '. . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 

. Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may GCcur. 
These are stress ratings only and functional operation 

Dual Carry-5ave Full Adders 

of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS7i4HCTLS: . -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc"'5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Chlracterlltlc S""boI Telt Condition. 

T.=.25°C T.= -40°C to +85°C T ... -55°C to +125°C 

Typ Guarenteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 

Input Voltage 

Minimum High-Level 
VIN-VIH or VIL 

VOH 10--20,..A Vee Vcc -0.1 Vee -0.1 Vee -0.1 
Output Voltage 

10"-4mA 4.2 3"_98 3.84 3.7 

VIN-VIH or VIL 
Maximum Low-Level 

VOL 10-20"A 0 0.1 0.1 0.1 
Output Voltage 10"4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input 
lIN VIN=VCC or GND ±O.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

VIN""VCC or GND 2.0 20.0 40.0 
Supply Current 10UT-0,..A 

per input in 
Additional Worst VI=2.4V 
Case Supply 'Alee other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

IOUT"O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t"'6 ns). HCTLS 183 

T.=2SoC 
KS74HCTLS KliS4HCTLS 

Characteristic Symbol Condltionat ~ee;'S.O" 
T.= -40°C to +8SoC T.= -SsoC to +12SoC 

Vee = S.OV:t 10% Vee=S.OV:t 10% 

Ty!» Guaranteed t.imlts 

Propagation Deiay ~ CL =50pF 
15 22 27 

tpHL 17 23 29 

Input CapaCitance CIN 

Power dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• Single down/up count control line 
• Look-ahead circuitry enhances speed of cascaded 

counters 
• Fully synchronous In count modes 
• Asynchronously preseftable with load control 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv.Current outputs: 

10L =8 mA @ VOL =O.SV 
.• Inputl! and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: - 40"C to + 8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options Include plastiC "small outline" 
packages, standard plastiC and ceramic 300-mll DIPs 

PIN CONFIGURATION 

B 

c. 
C. 

Ci'EN 
DIU 
Co 

CD 

GND 

FUNCTION TABLE 

OPERATING MODE 
INPUTS 

~ DID aeR 

parallel load 
l X X 
L X X 

count up H L I 

count down H H I 

hold (do nolhlng) H X H 

Rl:l! AND MAXIMIN FUNCTION TABLE 

ClK 

X 
X 

t 
t 
X 

voo 
A 

CLK 

RClr 
MAXIMIN 

~ 

C 

D 

Input 
l 
H 

X 

X 

X 

OUTPUTS 

O. 

L 
H 

COU~~ 
count down 

no change 

INPUTS TERMINAL COUNT STATE OUTPUTS 

MAXiMlim-D/lJ CTEII ClK 

H H X 
L H X 
L L "Lf 
L H X 
H H X 
H L "Lf 

H - HIGH voltage level 
L = LOW voltage levo/ 

Q. Q. 

H X 
H X 
H X 
L L 
L L 
L L 

Qc QD 

X H L H 
X H H H 
X H L. "Lf 
L L L H 
L L H H 
L L L. "Lf 

I - LOW voltage level one setup time prior to the LOW-Io-HIGH eLK transition 
X - Don't care 
t - lOW·to-HtGH eLK translti()l"l 

V - one LOW level pulse 
"1.. - MAXIMIN goa. LOW ON A LOW·Ia·HIGH CLK Ir_Hen 

de SAMSUNG SEMICONDUCTOR •• • 

Synchronous 4-Bit Up/Down 
Decade Counters 

DESCRIPTION 
These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out­
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out­
put counting spikes normally associated with a synchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to­
high-level transition of the clock input If the enable Input 
(CTEN) is low. A high at CTEN Inhibits counting. The direc­
tion of the count is determined by the level of the downlup 
(DiD') input. When DIU Is low, the counter counts up and 
when DIU Is high, It counts down. 

These counters feature a fully Independent clock circuit. 
Changes at the control inputs (C'f§i and DIU) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter w111 be dictated solely by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that Is, the out­
puts may each be preset to either level by placing a low 
on the load Input and entering the·deslred data at the data 
Inputs. The output w111 change to agree with the data In­
puts independently of the level of the clock Input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset InputS. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximumlmlnimum 
count. The latter output produces a high-level output pulse 
with a'duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 15) counting up. The ripple clock 
output produces a low-level output pulse under those same 
conditions but only while the clack output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be 'used to accomplish 
look-ahead for high-speed operation. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 

ground. .. 
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UPI~=tt:t!1t~:;===:O 

TyplcallCNId, count, and Inhibit sequence. 

=8 SAMSUNG SEMICONDUCTOR 

Sequence; 

(1) loBel (presel) 10 BCD seven. 

(2) Count up to eight, mlne(maxlmum) 

zero, one, and two. 

(3) Inhibit 

(4) Count down to one, zero 

(minimurri). nine, eglht, 

and seven 

NOTE A: Clear overrides load data, end count inPUts. 

Note B:When count up, count·down Inpul must be high; 

when counting down, countup iritput must be high. 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee. " , .... -0.5V to, + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) . , . , . ±20, rnA 
DC Output Diode Current. 10K ' 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ...... , , . ±35 rnA 
Conqnuous Current Through 

Vee or GND pins ... , ...... , . . . .. ± 1 25 rnA 
Storage Temperature Range. Tstg ... -6S·C to +1S0·C 
Power Dissipation Per Package. Pdt ...... 500 mW 

, • Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Synchronous 4-Bit Up/Down " 
Decade Counters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 6S·C to 85·C 
Ceramic Package (J): -12mW'~C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage. Vee . , , .... , . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KSS4HCTLS: -SS·C to +125·C 

Input Rise & Fall Times. tr• tl . , . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc-5V± 1 0% Unless Otherwise Specified) 

T.=2S0C KS74HCTLS KSS4HCrLS 
Chlracterlatlc Symbol Tut Conditions T.= -40°C to +8SoC T.= -SsoC to +12SoC Unit 

Typ Qu .... nteecl Limits 

MinimlM11 High-Level 
VIH 2.0 2.0 2.0 V 

input vOltage 
MaximlM11 Low-Level 

VL 0.8. 0.8 0.8 V 
input Voltage 

Minimum High-Level VIN-VIH or VIL 
VOH 1o"-20,..A Vee Vee -0.1 Vee -0.1 ' Vee -0.1 

Output Voltage 
1o"'-4mA 4.2 3.98 3.84 3.7 

V 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
1o-20,..A 0 0.1 0.1 0.1 

Output Voltage 1o-4mA 0.26 0.33 0.4 V 
1o-8mA' 0.39 0.5 

Maximum InPllt 
Current 

lIN VIN-Vee or GND ' ±0.1 ±1.0 ±1.0 ,..A 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current Iovr-O,..A 

per input in 
Additional Woret VI-2.4V 
Case Supply ~Icc other Inputa: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IouT-O,..A 
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Synchronous4-Sit Up/Down 
Decade Counters 

AC ELECTRICAL CHARACTERISTICS (Input .... lr'6 nsl. HCTLS190 

T.-2S·C 
KS74HCTLS KSS4HCTLS 

r.= -4Q·C to +8S·C T. = -&S·C to +12S·C 
Characteristic Symbol Condltlonst VCC"S.ov vcc .. S.OV:l:1~% Vcc=5.0V:I: 10% 

TJP Guaranteed Limits 

Maximum Clock Frequency fmax 30 20 16 

Maximum Propagation Delay. ~ 30 40 50 
LOAD to any a tpHL 30 40 50 

Maximum Propagation Delay. ~ 27 36 45 
A.B.C. 0 to any a tpHL 27 36 45 

MaximulTI Propagation Delay. I TPLH 17 22 28 
CLK to ROO lAiL 17 22 28 

Maximum Propagation Delay. ~ 23 30 37 
CLK to any a lAiL 

CL=50pF 
23 30 37 

Maximum Propagation Delay. ~ 35 47 59 
CLK to MAXIMIN lAiL 35 47 59 

Maximum Propagation Delay. ~ 33 45 56 
DtUto RCO tpHL 33 45 58 

Maximum Propagation Delay. ~ 25 33 41 
DIU to MAXIMIN tpHL 25 33 41 

Maximum Propagation Delay. ~ 25 33 41 
CTEN to RCC5 tpHL 25 33 41 

Minimum CLK High or Low t- " 13 17 21 
Pulse Width LOAD Low 13 17 21 

Data before LOADt 10 13 17 

Minimum CTEN before CLKt tea 
20' 26 34 

Setup TIme DIU before CLKt 10 13 17 

LOAD Inactive 
15 20 25 before CLKt 

Minimum Hold Data after . LOADt 1 3 5 

TIme CTEN after"CLKt lh -3 0 0 

DIU after CLKt -3 0 0 
Maximum Input CapacitanCe . C,N 5' 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamIC power diSSIpation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR" 

14 

60 

60 

64 

54 

33 

33 

45 

45 

70 

70 

67 

67 

50 

50 

50 

50 

25 

25 

20 

40 

20 

" 30 

5 

0 

0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

570 



KS54HCTLS 191 
KS74HCTLS 

FEATURES 
• Single down/up count control line 
• Look-ahead circuitry enhances speed of cascaded 

counters 
• Fully synchronous in count modes 
• Asynchronously presettable with load control 
• Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: - SS"C to + 12S"C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 

a. A 

a, CLK 

ffiN ~ 
DIU MAXIMIN 
ac GOAD 
aD c 

GND 0 

FUNCTION TABLE 

OPERATING MODE INPUTS 
LCOOi DIU CTEN CLK 

parallel load 
L X X X 
L X X X 

count up H l I t 

count down H ~ I t 

hold (do nolhing) H X i H X 

~ AND MAXIMIN FUNCTION TABLE 

INPUTS TERMINAL COUNT STATE 
DIU CTEN CLK 
H H X 
L H X 
L L U 
L H X 
H H X 
H L U 

H - HIGH voltage level 
L = LOW voltage level 

a, a. ac aD 
H X X H 
H X X H 
H X X H 
L L L L 
L L L L 
L L L L 

OUTPUTS 
Input On 

L L 
H H 

X courll~ 
X count down ----
X no change 

OUTPUTS 

MAX/MiNf1iCo 

l I H H H 
Liu 

L I H H H 
L U 

I = LOW voltage level one setup time pnor to the LOW-ta-HIGH elK transitIOn 
X = Don't care 
t = LOW-ta-HIGH elK translbofl 

V = one LOW level pulse 
L = MAXIMIN goes LOW ON A LOW-to-HIGH ClK lransltlon 

c8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-Bit Up/Down 
Binary Counters 

DESCRIPTION 
These are high-speed synchronous, reverSible 4-bit binary 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out­
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out­
put counting spikes normally associated with a synchronous 
(ripple clock) counters. 

The outputs of the four flip·flops are triggered on a low·to­
high·level transition of the clock input if the enable input 
(CTEN) is low. A high at CTEN inhibits counting. The direc· 
tion of the count is determined by the level of the downlup 
(0/0) input. When 010 is low, the counter counts up and 
when 0/0 is high, it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and 0/0) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated solely by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that is, the out­
puts may each be preset to either level by placing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in­
puts independently of the level of the ciock input. This 
feature allows the counters to be used as T1)odulo-N dividers 
by simply modifying the count length with the preset inputs. 

Two outputs have been made available to perform the 
cascading function:ripple clock and maximumlminimum 
count. The latter output produces a high·level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while 'the count is zero. (all outputs low) counting 
down or maximum (9 or 15) counting up. The ripple clock 
output produces a low-level output pulse under those same 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximumlminimum count output can be used to accomplish 
look·ahead for high-speed operation. 

These devices provide speeds and drive capability. 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 

ground. 
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LOGIC DIAGRAM 

(4) 

Syrichronous 4-Bit Up/Down 
Binary 'Counters . 

(12) MAX MIN 

CTEN 

DIU 
(5) 

(14) 

~ 

"Yb 
~~}-

(13) 

rsrBL 

B 
(1) ---
~ 

>-LJ ......... 

ftS 
1 

'--p 

"1 0 
I~ I 

C 

'--D 
o (9) 

~ I 

~ '0 

LV 
Typical Load. Count. and Inhibit Sequance 

DATA r: 
INPUTS 1: 

CLK 

DiU 
Ci'EN 

FICO::' 
-'13 1415 0 12 2 2 1 0 16 14 13 

l ... ..!J-- COUNT UP I INHIBIT I rCOUNT DOWN ~ 
LOAD 

c8 SAMSUNG SEMICONDUCTOR 

~ ~ r-- 0 

~'1 
_""! 

~~ 
I.,:rs-..--El-
~D 
rYJ A 

a. 

....,. 

L.r;-~ 
~ 

~* l L !J .1 . 

ac 

....,. 

r--

:= ~' -2l 

f~ l L J 
aD 

"-C 

Sequence: 
(1) Load (presel) to binary lhirteen 
(2) Count up to fourteen, fifteen, zero, one, and two 
(3) Inhibit 
(4) Count down to one, zero, fifteen, fourteen, and thirteen 
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Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ...... -0.5V to +7V 
DC Input Diode Current, 11K· 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 
Continuous Current Through 

Vcc or GND pins. . . ±125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Synchronolls 4-Bit Up/Down 
Binary Counters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2S·C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions T.= -40·C to +8S·C T.= -5S·C to +12S·C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jlA Vcc Vcc -0.1 Vcc -0.1 Vee -0.1 
V 

10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20jlA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

--j--
Maximum Input 

hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 jlA 
Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 IlA 
~lyCurrent ... 10uT=OjlA 

.. 

per input pin 
Additional Worst VI=2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND ,... 

10UT=OjlA 

c8 SAMSUNG SEMICONDUCTOR 573 



KS54HCTLS "191 
KS74HCTLS . 

Synchronous 4-Blt Up/Down 
Binary Counters 

AC ELECTRICAL CHARACTERISTICS (Input t" t~6 ns), HCTlS191 

T.=2SoC 
KS74HCTLS KS54HCTLS 

To" -40°C to +8SoC T ... -SsoC to +12SoC 
Characteristic Symbol Conditions! Vcc=S.OV Vcc .. S.OV:!::10% Vcc-S.OV:!: 10% 

Typ Guaranteed Llnilts 

Maximum Clock Frequency fm .. 30 20 16 

Maximum Propagation Delay, ~ 30 40 50 
lOAD to any a tpHL 30 40 50 

Maximum Propagation Delay, ~ 27 36 45 
A,B,C, 0 to any a tPHL CL=50pF 27 36 45 

MaXimum Propagation Delay, I TPLH 17 22 28 
ClK to iIDO tPHL 17 22 28 

Maximum Propagation Delay, ~ 23 30 37 
ClK to any a tPHL 23 30 37 

Maximum Propagation Delay, ~ 35 47 59 
elK to MAXIMIN tpHL 35 47 59 

Maximum Propagation Delay, ~ 33 45 56 
DIU to iIDO tpHL 33 45 56 

Maximum Propagation Delay. ~ 25 33 41 
DIU to MAXIMIN tpHL 25 33 41 

Maximum Propagation Delay. ~ 25 33 41 
rnNto~ tpHL 25 33 41 

Minimum ClK High or low 
Iw 

13 17 21 
Pulse Width LOAD Low 13 17 21 

Data before lOADt 10 13 17 

Minimum CTEN before ClKt . tsa 20 26 34 

Setup Time DIU before ClKt 10 13 17 

lOAD Inactive 
15 20 25 before ClKt 

Minimum Hold Data alter lOADt 1 3 5 

Time CTEN after ClKt th -3 0 0 

DIU after ClKt· -3 0 0 

Maximum Input Capacit~nce .CIN 5 

Power Dissipation Capacitance' Cpo 80 

• Cpo determines the nO·load dynam • .:: power dissipation: PO=CPD Vce' I + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• Look-ahead circuit enhances cascaded counters 
• Fully synchronous in count modes 
• Parallel asynchronous load for modulo-N count 

lengths 
• Asynchronous clear 
• Function, pin-out, speed and drive compatlbllHy with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 1.25°C 

• Package options Include plastic "small outline" 

packages,.standard plastic and ceramic 30o-mll DIPs 

PIN CONFIGURATION 

B Vex; 

as A 

o. CLA 

DOWN eo 
UP 00 
Oc LOAo 
0" C 

GND D 

c8 SAMSUNG SEMICONDUCTOR 

Synchronous 4-BitiJplDown 
Decade Counters with Dual Clock 

DESCRIPTION 
These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous operation is provjded by having all 
flip-flops clocked simultaneously so that the outputs c)lange 
coincidently with each other when so instructed by the 
steering toglc. This mode at operation eliminates the out­
put counting-spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to­
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out­
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in­
dependently of the count pulses. This feature allows the 
counters to be used as moduio-N dividers by simply modi­
fying the count length with the preset inputs. 

A clear input haS been provided that forces all outputs to 
the low level when a high level is applied. The .clear func­
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all out­
puts low) and the count-down input is low. Similarly, the 
carry output (CO) produces a low-level pulse while the 
count is maximum (9 or 15) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count­
up inputs, respectively, of the succe6ding counter. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 
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~yncnronous Q'"Dlr upluown 
Decade Counters with . Dual Clock 

LOGIC DIAGRAM 

Typical load, count, and Inhibit sequence. 

'{~"~L = ::. = = 
DATA sJT--;L = = = = 

n.f>U1S cst-t~.= = = = 
... D~==== 

I 

MA~~~~ n~=== 
~--~~r:TlJ u 

i 1,1" \I 0 , 2 2.2 rIO 9 8 T 

if-COUijT UP----+-'tlH1BIT--I i----COUtlT DOWN---I 

c8 SAMSUNGSEMICONDUCTOR 

(12) Co 

(13) so 

Sequence; 

(1) Load (preset) to BCD seven. 

(2) COUnt up to eight, mine(maximum} 

zero, one, and two. 

(3) Inhibit 
(4) Count down to ons, zero 

(minimum), nine, egiht. 

and seven 

NOTE A: Clear overrides load d~, and count Inputs. 

Note &.When count up, count·down input must be high: 

when counting down, countup intput must be high. 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee, " ..... -0.5V to +7V 
DC Input Dlod~ Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

. Vcc or GND pins . . . . . . . . . . . . . . .. ± 1 25 mA 
Storage Temperature Range, TSIg ..• -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Synchronous 4-BltUplDown 
Decade Counters with Dual Clock 

t Power Dissipation temperature derating: 
PlaStic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/·C from 100·C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT . . OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55·C to +125°C 

Input Rise & Fall Times, tr• tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25·C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guarant .. d Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level "vIL 0.8 0.8 0.8 V 
Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VII~ 
Maximum Low-Level 

VOL 
10=20,.A 0 0.1 0.1 0.1 

Output VOltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
lIN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,.A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,.A Supply Current IOUT=O,.A 

per input in 
Additional Worst VI=2.4V 
Case Supply t.1cc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IouT=O"A 

c8 SAMSUNG SEMICONDUCTOR 577 

I 



KS54HCTLS 192 
KS74HCTLS 

Synchronous 4-8lt Up/Down 
Decade Counters with. Dual Clock 

AC ELECTRICAL CHARACTERISTICS (Input tr, t"'6 ns), HCTlS 192 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonst 
T ... 2SoC T.- -400C to +8SoC T.- -SsoC to +12SoC 
Ycc= S.OY Ycc = S.OY:!: 10% Ycc=S.OY:!: 10% 

Typ Guaranteed Lim". 

Maximum Clock Frequency fmax 35 25 20 

Maxim~ Propagation Delay, ~ 18 25 31 
UP to CO tpHL 18 25 31 

Maximum Propagation Delay, ~ 18 24 30 
DOWN to BO tpHL CL=50pF 18 24 30 

Maximum Propagation Delay, ~ 32 42 52 
UP or DOWN to any a tpHL 32 42 52 

Maximum Propagation Delay, tPLH -
30 .40 50 

lOAD to any a tPHL 30 40 50 

Maximum propagation Delay, 
. tpHL 18 24 30 ClR to any a 

CLR High 10 13 17 

Minimum Pulse lOAD Low tw 10 13 17 
Width UP or DOWN High 

or low 10 13 17 

Data before lOADt 10 13 17 

CLR Inactive before 
10 13 17 uPt or DOWNt 

Minimum Setup lOAD Inactive before 
tau 10 13 17 Width uPt or DOWNt 

UP high before 
10 13 17 DOWNt 

DOWN high before uPt 10 13 17 

Minimum H,old Data after lOADt 1 . 3 5 
Time UP High after DOWNt th -3 0 0 

DOWN High after uPt -3 0 0 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 80 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switchinrl test circuits and timing waveforms see section 2. 
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FEATURES 
• Look-ahead circuitry enhances cascaded counters 
• Fully synchronous in count modes 
• Parallel asynchronous load for modulo-N count 

lengths 
• Asynchronous clear 
• Function, pin-out, speed and drive compatibility with 

54/74LS logiC family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over' Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

B Vee 

a. A 
a. CLR 

DOWN iiO 
UP 60 
Oc LOAD 
aD c 

GND D 

FUNCTION TABLE 

OPERATING MODE 
INPUTS 

CLR LOAD UP DOWN 

reset (clear) 
H X X L 
H X X H 

L L X L 

parailel load 
L L X H 
L L L X 
L L H X 

count up L H t H 

count down L H H t 

Synchronous 4.-Bit Up/Down 
Binary Counters with Dual Clock 

A 

X 
X 

L 
L 
H 
H 

X 

X 

DESCRIPTION 
These are higl)-speed synchronous reversible 4-bit binary 
counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode of operation eliminates the out­
put counting spikes nonnally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to­
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out­
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in­
dependently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modi­
"lying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func­
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (80) 
produces a low-level pulse while the count is zero (all out­
puts low) and the count-down input is low. Similarly, the 
carry output (CO) produces a lOW-level pulse while the 
count is maximum (9 or 15) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count­
up inputs, respectively, of the succeeding counter. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 

ground. 

OUTPUTS 

B C D QA Qs Qc QD CO BO 

X X X L L L L H L 
X X X L L L L H H 

L L L L L L L H L 
L L L L L L L H H 
H H H H H H H L H 
H H H H H H H H H 

X X X count up H* H 

X X COUAt down H H** 

H= HIGH voltage level 
L= LOW voltage lovel 
X= don't care 

t= LOW-to-HIGH clock transition 
* CO = UP at terminal count up (HHHH) 
* * 80·= DOWN at terminal count down (LLLL) 
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Synchronous .·4-Bit up/Down 
Binary Counters with Dual Clock 

, 

LOGIC DIAGRAM 

Typical Clear, Lbad, and Count Sequences 

c~ ~~::::::::::::::::::::::::::::: il5AiI-+t-I-,., 

ft"A {DAcl -H-+! - - - - - - - - - - - - - - - - - - -

- ~:::::=::::::::::::: 

~ -+t-t-t-.., 
~--rr-+~-I-----------+-' 

- -. ,. a.. 
(

0,,-

OUtPUTS - - ~, t--++--l-' 

a.:. ~=fr~ a.:. n-t-
~--rr-++--t---~ r~--~-+-----------l--

I , ~ 15 14 131 t--COUNT DOWN ---j 

c8 SAMSUNG SEMICONDUC"fOR 

-. «l.a._lID .... 
IliUM ........ ...., ....... 

1121 00 

I:lJCOunI ................ ..., ........... .... 
I4ICCMIN ..... _ ............ -.. ......... _I*tIIa 
..... ka....,."..... ......... __ ..... 
..... , .. __ ........................... ODUIIIIIIt ........... .... ............... 
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Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Cu(rent, hK 

(VI < -0.5V or VI > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins ±125 mA 
Storage Temperature Range, Tstg .•. -65°C to +150°C 
Power Dissipation Per Package, Pdt .. 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability. 

I 

Synchronous 4-Bit Up/Down 
Binary Counters with Dual Clock 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

.Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2S0C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +8SoC T.= -Ssoq to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33· 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND 

., 
±0.1 ±1.0 ±1.0 I'A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 I'A Supply Current 10UT=01'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

lOUT = 0f'A 
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Synchronous 4-Bit Up/Down 
Binary Counters with Dual Clock 

AC ELECTRICAL CHARACTERISTICS (Input t,. t,""6 ns). HCTLS193 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions t 
T.=2S·C T.= -40'C to +8S'C T.= -5SoC to +12SoC 
Vee = S.OV Vee=S.OV±10% Vee=S.OV± 10% 

Iryp Guaranteed Limits 

Maximum Clock Frequency fmax 35 25 20 18 

Maximu.!!'.. Propagation Delay. ~ 18 25 31 37 
UP to CO tpHL 18 25 31 37 

Maximum Propagation Delay. ~ 18 24 30 36 
DOWN to BO tpHL CL=50pF 18 24 30 36 

Maximum Propagation Delay. ~ 32 42 52 63 
UP or DOWN to any Q tPHL 32 42 52 63 

Maximum Propagation Delay. ~ 30 40 50 60 
LOAD to any Q tPHL , 30 40 50 60 

Maximum Propagation Delay. 
tpHL 18 24 30 36 

CLR to any Q 

CLR High 10 13 17 20 

Minimum Pulse LOAD Low tw 10 13 17 20 
Width UP or DOWN High 

or Low 10 13 17 20 

Data before LOADt 10 13 17 20 

CLR Inactive before 
10 13 17 20 uPt or DOWNt 

Minimum Setup LOAD Inactive before 
tsu 10 13 1'7 20 Width uPt or DOWNt 

UP high before 
10 13 17 20 DOWNt 

DOWN high before uPt 10 13 17 20 

Minimum Hold Data after LOADt 1 3 5 5 

Time UP High after DOWNt th -3 0 0 0, 
--

DOWN High after uPt -3 0 0 0 

Maximum Input Capacitance CIN' 5 

Power Dissipation Capacitance' Cpo 80 . - 1 CPO determines the no·load dynamiC power diSSipation. Po-Cpo Vcc f + Icc Vcc. 
r For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• Parallel-to-Serial, Serial-to-Parallel Conversions 
• Left or Right Shifts 
• Parallel Synchronous Loading 
• Direct Overriding Clear 
• Temporary Data Latching Capability 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =0.5V 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300-mll DIPs 

PIN CONFIGURATION 

CLR Vee 

SR SER 

A 
B Co 
C C. 
0 C(LK 

SL SER 

FUNCTION TABLE 

INPUTS 

MODE SERIAL PARALLEL 
CLR eLK 

S1 SO LEFT RIGHT A B C 0 

L X X X X X X X X X 
H X X L X X X X X X 
H H H t X X a b c d' 
H L H. t X H X X X X 
H L H t X L X X X X 
H H L t H X X X X X 
H H L t L X X X X X 
H L L X X X X X X X 

c8 SAMSUNG SEMICONDUCTOR 

4-Bit Bidirectional 
Universal Shift Registers 

DESCRIPTION 
These bidirectional shift registers feature parallel outputs. 
right-shift and left-shift serial inputs. operating-mode-control 
inputs. and a direct overriding clear line. The register has 
four distinct modes of operation: 

- Inhibit clock (temporary data latchldo nothing) 
- Shift-right (in the direction OA toward 00) 
- Shift-left (in the direction OD toward OA) 
- Parallel (broadside) load 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs. 
SO and S1. high. The data is loaded into the associated 
flip-flops and appear at the outputs after the positive tran­
sition of the clock input. During loading. serial data flow 
is inhibited. 

Shift-right is accomplished synchronously with the riSing 
edge of the clock pulse when SO is high and S1 Is low. 
Serial data for this mode is entered at the shift·rlght data 
input. When SO is low and S1 is high. data shifts left syn­
chronously and new data Is entered at the shift·left serial . 
inputs. Clocking of the flip·flop Is Inhibited when both mode 
control inputs are low. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
stallc discharge by internal diode clamps to Vcc and 
ground. 

OUTPUTS 

QA Qs Qc 

L L L 
OAO OBO Oeo 

a b c 
H OAn OBn 
L OAn OBn 

OBn OCn ODn 
OBn OCn OOn 
OAO OBO Oco 

QD 

L 
000 

d 
OCn 
Ocn 
H. 
L 

900 

H=high level (steady state) 
L=low level (steady state) 
X=irrelevant (any input. including tran­

sitions) 
t=transition from low to high level 
a.b.c.d=the level of steady-state input at 

inputs. A.B.C. or D. respectively. 
OAO. OBO. OCO. Ooo=the level of 0';'. 

OB. Oc. or 00. respectively. before 
the indicated steady-state input condi­
tions were established. 

OAn. OBn. OCn. OOn=the level of OA. 
OB. Oc. respectively. before the most­
recent t transition of the clock. 
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4';'8it Sidirectional 
Universal Shift Registers 

LOGIC DIAGRAM 

(positive logic) 

PARALLEL INPUTS 
,~ __________________ J~ __________________ _ 

• D ,. (31 ." 

SHIFT 

::. -=.21 ______ -, 
SHIFT 

rltt---+'''-!.') :'::'L 
INPUT 

CLK =")'-00------4+----1-----"-1- ---1-----"-1---+------' 

CLR~"~)4>~-~---~--1m~--~--"_bw_----~-_1w.--~ 

~-------------vr-----------
PARALLEL OUTPUTS 

typical clear, load, right-shift, inhibit, and clear sequences 

, 
MODE 

CONTROl. 
INPUTS . s,::r-hLl _____ ;f=====-,l====== 

CLR -U,..:..:-+------~---'------.:...' -----lI. 
, ' 
, I 

SERiAl { R , , 
DATA :. : 

INPUTS L_..,.: -+:-.;.--------fo-i-' , ' 

PAR.:u1~ "{ : Jr 
, ,"--7--:------;-.;------.;-------;--
I , 

OIL I 

c8 SAMSUNG SEMICOND~CTOR 

!-

FT--i---JI'HIBrr---! 
. CLEAR 

, , 

INPtJT 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee. -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Va > Vee +0.5V) ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Va < Vee +0.5V) ±35 rnA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . ± 1 25 rnA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

4-Bit Bidirectional 
Universal Shift Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Sp~Cified) 

T. =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T. = -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vce Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

, 

VIN=VIH or VIL 
Maximum Low-Level 10=20",A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0· ±1.0 ",A Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ",A 
Supply Current 10UT=0",A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

lOUT = o",A 
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KS54HCTLS'194 
KS74HCTLS· 

4-Bit . Bidirectional 
Universal Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf~6 ns). HCTLS194 

KS74HCTLS KS54HCTLS 
T.=25·C 

T.= -40·C 10 +85·C T.= -55·C to +125·C 
Characteristic Symbol Conditions t Vee = 5.0V 

Vee=5.0V::I:10% Vee=5.0V::I: 10% 
Unit 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax .40 30 25 20 MH~ 

Maximum Propagation Delay. ~ 18 24 30 36 
ns 

CLK to QH ·tPHL CL =50pF 18 24 30 36 

Maximum Propagation Delay. 
tpHL 21 28 35 42 ns CLR to QH 

Minimum I CLR to Low 12 16 20 24 

Pulse Width I CLK High or Low 
tw ns 

12 16 20 24 

Minimum Setup Time. 
t. 10 17 20 20 ns Any Input before CLKt " 

Minimum Hold Time. 
ts -3 0 0 0 ns Data after CLKt 

Maximum Input Capacitance CIN 5 pF 

Power Dissipation Capacitance· Cpo pF 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Ice Vee. 
t For AC switching test circuits and timing waveforms see section 2. . 
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KS54HCTLS 195 
KS74HCTLS 

FEATURES 
• Parallel-to-Serlal, Serial-tOoParaliel Conversions 
• Parallel Synchronous Loading 
• J and K Inputs to First Stage 
• Right-shift Only with Complementary Outputs on Last 

Stage 
• Direct Overriding Clear 
• Function, pin"iJut, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

IOL =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastiC "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

CLR v~ 

a, 
K a. 
A ac 

B aD 
c OD 
D ClK 

GND SH/LD 

FUNCTION TABLE 

INPUTS --- .. _ ..... _._-_ .. .. _-----, ~--. ---

CI:R SHIFT/LOAD 
SERIAL PARALLEL 

CLK 
J K ABC D 

L X X X X X X X X 
H L t X X abc d 
H H L X X X X X X 
H H t L H X X X X 
H H t L L X X X X 

"H H t H H X X X X 
H H t H L X X X X 

c8 SAMSUNG SEMICONDUCTOR 

4-8it Bidirectional 
Universal Shift Registers 

DESCRIPTION 
These 4·bit registers featurfl parallel inputs, parallel outputs, 
J·K serial inputs, shiftlload control input, and a direct over· 
riding clear. The registers have two modes of operation: 

Parallel (broadside) load 
Shift (in the direction AA toward OD) 

Parallel loading is accomplished by applying the four bits 
of data and taking the shift/load control input low. The data 
is loaded into the associate flip-flops and appears at the 
outputs after the positive transition of the clock input. During 
loading serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control input is high. SElJ)al data for this mode is entered 
at the J-K inputs. These inputs permit the first stage to per­
form as a J.K, D-, or T-type flip·flop as shown in the func· 
tion table. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

H=high level (steady state) 

'I 

OUTPOUTS 

QA QB Qc Qo aD 
L=low level (steady state) i 
X=irrelevant (any input, including tranf 

L L L L 
a b c d 

OAO OBO OCO ODO 
OAO OAO Oen Oen 

L 'OAn OBn Cen 
H ,OAn OBn Oen 

CAn OAn OBn Cen 

H 
d 

000 

OCn 
aCn 
CCn 
aCn 

sitions) 
t=transition from low to high level 
a,b,c,d=the level of steady-state input at 

A,B,C, or D, respectively, 
OAO, OBO, Oco, ODo=the level of OA, 

OB, Oc, or OD, respectively, before 
the indicated steady-state input condi­
tions were established, 

OAn, OBn, OCn=the level of OA, Os or Oc, 
respectively, before the mostrecent 
transition of the clock, 
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KS54HCTLS 195 
KS74HCTLS .~\ ... 

4-8it Bidirectional 
Universal Shift Registers 

LOGIC DIAGRAM 

CLK 

~ERIAL INPUT PARAUEL INPUTS 
~ ______________ --J~ ____________ ~, 

J K ABC D 
(2) (3) (4) (51 (6) (7) 

~------------~V'~----------------~ 

PARALLEL OUTPUTS 

typical clear, shift, and load sequences 

I 
I 

(11) 

SERIAL· { :---;---"'~&.----------7--'i---------
INPUTS K r--;--J 

SHIFT ILOAD I L...J 

{ 

A_~ ___ ~ _________ ~~&.~ ________ ~ 
PARALLEL B L : 

DATA C ~L-i-------__ _ 
INPUTS I -

.. D L I 

OUTPUTS i ~: ~~~:..,.: ----;.-...... 
QC:::~""! ___ -i-_____ ~ 
Qo:::..J 

..,.,----i-'------~ I 
I I • SERIAL SHIFT -------\ t----SERIAL SHIFT -, 

CLEAR . LOAD 
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KS54HCTLS 195 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc. -O.5V to +7V 
DC Input Diode Current. 11K 

(VI < -O.5V or VI > Vcc +O.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -O.5V or Vo > Vcc +O.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-O.5V < Vo < Vcc +O.5V) . . . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . .. ± 125 mA 
Storag!l Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ....... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to· these conditions may affect device reliability. 

4-Bit Bidirectional 
Universal Shift Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: :-55°C to +125°C 

Input Rise & Fall Times. tr • tl . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level ·(either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V+10% Unless Otherwise Specified) -
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=25°C T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ . Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH lo=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V Output Voltage 

10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20"A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33. 0.4 V 

10-8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±O.1 ±1.0 ±1.0 jlA Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current IOUT=O"A -1--::,,'''. ... . ----- ~-.-

per Input pin 
Additional Worst VI=2.4V 
Case Supply 1>lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT-0"A 
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KS54HtTLs 1"95 
KS74HCTLS 

4-Bit Bidirectional 
Universal-Shift Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr. t,"6 ns). HCTLS195 

T.=25°C 
KS74HCTLS KS54HCTLS 

To" -40°C to +85°C T.= -55°C to +125°C 
Characteristic Symbol Conditions t Vcc= 5.0V Vcc .. 5.OV :!:10% Vcc=5.0V:!: 10% 

Typ Guaranteed Llm"s 

Maximum Clock· Frequency Imax 50 30 25 

~ 
" " 18 24 30 Maximum Propagation Delay. 

CLK to QH 
CL=50pF 

18 24 30 tPHL 

Maximum Propagation Delay. 
tpHL 21 28 35 CLR to QH 

Maximum CLR Low 10 12 15 
tw Pulse Width CLK High or Low 12 16 20 

Minimum SH/LD High 15 20 25 

Setup Time Serial or Parallel tsu 12 15 20 
belore CLKt CLR inactive 15 20 25 , 
Minimum SH/LD High -3 0 
Hold Time th 
alter CLKt Serial or Parallel 

-3 0 Data 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' CPO 

• CPO determines the no·losd dynamic power dissipation: Po=Cpo Vee' I + Icc Vee" 
t For AC switching test circuits and fimlng waveforms see section 2" 

ciS SAMSUNG S~MICONDUcTOR 

20 

36 

36 

42 

20 

24 

25 

24 

25 

0 
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Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54HCTLS 210 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drlve-Current outputs: 

10L =24mA @ VOL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

militlilry temperature ranges:, 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 30G-mil DIPs 

PIN CONFIGURATION 

FUNCTION TABLE 

Input Output 

G A Y 
L L H 
L H L 
H X Z 

Vee 

2G 

lYl 

2A4 
lY2 

2A3 
lY3 

2A2 

lY4 

2Al 

ciS SAMSUNG SEMICONDUCTOR 

Octal Buffers ~nd Line Drivers 
with 3-5tate Outputs 

DESCRIPTION 
These high-speed octal buffers and line drivers are design­
ed specifically to improve both the performance and den­
sity of 3-state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direcfinterface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

(18) lVl 

(1S) 1'72 

(14) lY3 

(12) lV4 

(9) 2Y; 

':';';:':'--00<>--+..:..(7-,-) 2Y2 

:--00--+'5;;..:..) 2;;3 

"":"""':';;"-00<>-_..:..(3.;...) 2Y4 
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KS54HCTLS210 
KS74HCTLS 

Absolute Maximum Ratings" 
qupply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, 11K 

(VI'< -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Curient Per Pin, 10 

(-0.5V < Va < Vee +0.5V) . ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, T519' .. -65°C to +150°C 
Power Dissipation Per Package, Pdt .. : ... 500 mW 

• Absqlute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

. Octal Buffers arid Line Drivers 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee ...... . 
DC Input & Output Voltages', VIN, VOUT 
Operating Temperature 

4.5V to 5.5V 
OV to Vee 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GNP) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-400Cto +'85°CTa=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 .2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIolA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84' 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=2OIolA 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vec or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 lolA 
VouT=Vec or GND 

Maximum Quiescent 
Icc VIN=Vec or GND 8.0 80.0 160.0 lolA Supply Current 10uT=01olA 
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KS54HCTLS 210 
KS74HCTlS 

Octal Buffers and Line Drivers 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir• 1, .. 6 ns). HCTLS210 . 

T = 2S"C KS74HCTLS KSS4HCTLS 

Characteristic Symbol CondltlonsT 
• T.= -40"C to +8S"C T." -SS"C to +12S"C 

Vcc=5.0V Vcc=S.OV±10% Vcc=S.OV± 10% 

Typ Guarant .. d Limits 

tPLH 
CL=50pF 13 18 22 27 
CL=150pF 16 21 27 33 Maximum Propagation Delay. 

A to Y . CL=50pF 13 18 22 27 
tpHL CL=150pF 16 21 27 33 

IpZH 
CL=50pF 17 23 29 34 
CL=150pF 20 26 34 40 Maximum OutpuLEnable - RL=1kO 

Tiine. Enable to Y CL=50pF 17 23 29 34 
tPZL CL=150pF 20 26 34 40 

Maximum Output Disable ~ RL=1kO 16 21 26 32 
Time. Enable to Y tpLZ CL=50pF 16 21 26 32 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Output Disabled 5 
Capacilance' (per slage) Output Enabled 30 

, Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
1 For AC switching test circuits and timing wav:eforms see section 2. 
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KS54HCTLS238 
KS74HCTLS 3-Line to 8-Llne DecoderslDomultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• .Incorporates 2 enable inputs to simplify cascading 

and/or data reception 
• Function, pin-out, speed and drive compatibility with 

S4/7~LS logic family 
• Low pOwer consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and 0\ltputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range:4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

A Vee 

B YO 

C Yl 

G2A Y2 

G2B Y3 

Gl Y4 

Y7 Y5 

GNO' Y6 

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These devices are designed to be used in high: 
perfonnance memory·decoding or data-routing applications 
requiring very short propagation delay times. In high­
performance memory systems, these decoders can be 
used with high·speed memories utilizing a fast enable 
circuit. The delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means'that the effective system 
delay introduced by the decoder is negligible, 

The conditions at the binary select inputs and the three 
enable inputs select one of eight input lines. Two active· 
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. 

A 24-line decoder can be implemented without external 
inverters and a 31-line decoder requires only one inverter. 
An enable input can be used as a data input for 
demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vec and 
ground. 

FUNCTION TABLE 

Enable Select Outputs 
Inputs Inputs 

G1 G2* C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X H X X X L L L L L L L L 
L X X X X L' L L . L L L L L 
H L L L L H L L L L L L L 
H L L L H L H L L L L L L 
H L L H L L L H L L L L L 
H L H L L L L L H L L L L 
H L H L L L L L L H L L L 
H L H L H L L L L L H L L 
H L H H L L L L L L L H L 
H L H H H L L L L L L L H 

*G2=G2A+G2B, 
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KS54HCTLS 238 
KS74HCTLS- 3-Line 8-Line Decoders/Demultiplexers 

LOGIC DIAGRAM 

Absolute Maximum Ratings· 
suppiy Voltage Range Vcc. . ...... -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vcc +0.5V) . ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Cohtinuous Output Current Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) " . . . . . ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ... : 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C' 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range K&74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°G to +125°C 

Input Rise & Fall Times. tr • tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 238 
! KS74HCTLS . • 3-Line 8-Line DecoaerslDemultiplexers 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
T.=25°C Characteristic Symbol Test Conditions 

I T.= -40°C to +85°C 1".= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH . 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND :£0 .. 1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or'GND 8.0 80.0 160.0 
Supply Current IOUT=O"A 

per input pin 
Additional Worst Vz=2.4V 
Case Supply Alcc Other Inputs: 2.7 2.9 3.0 
Current At Vccor GND 

10=0 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,"6 ns). HCTLS238 

T.=2S·C 
KS74HCTLS KSS4HCTLS 

T.= -40·C to +8S·C Ta= -ss·c to +12S·C Characteristic Symbol Conditions' Vcc=S.OV 
Vcc=S.OV±10% Vcc=S.OV± 10% . 

Typ Guaranteed Limits 

Maximum Propagation Delay. tPLH 22 30 37 r---A. B. C or any Y tpHL 22 30 37 

Maximum Propagation Delay. ~ CL=50pF 24 32 40 
G1 to any Y tPHL 24 32 40 

Maximum Propagation Delay. tpLH 18 25 31 r---G2A or G2B to any Y tPHL 18 25 31 
Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 50 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 239 
KS74HCTLS Dual 1-01-4 Decoders/Demultiplexers 

FEATURES 
• Designed specifically for high-speed memory 

decoders and data transmission systems 
• Incorporates 2 enable inputs to simplify cascading 

andlor data reception 

• Function, pin-out, speed and drive compatibility with 
54174LS logic family 

• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over indus.trial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1<3 Vee 
lA 2G 

18 2A 

lYQ 28 
1Yl 2YQ 

lY2 2Yl 

2Y2 

2Y3 

c8 SAMSUNG SEMICONDUCTO~ 

DESCRIPTION 
These devices are designed to be used in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high· 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high·speed memories utilizing a fast·enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. 

This means that the effective system delay introduced by 
the decoder is negligible. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Outputs 
---,---_ .. . ----- --.---
Enable Select 

YO Y1 Y2 Y3 
G B A 

H X X L L L L 
L L L H L L L 
L L H L H L L 
L H L L L H L 

I L H H L L L H 
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KS54.HCTLS239 
KS74HCTLS Dual 1-01-4 Decoders/Demultiplexers 

LOGIC DIAGRAM 

{ 

(21 
'SELECT lA 
INPUTS (3) 

lB 

ENABLE ~ (IS) 

lYO 

lYl 

DATA 
OUTPUTS 

SELECT{2A (141 . .;c ..... -+'<lI 

INPUTS 2B (131 >------1...--.1 

Absolute Maximum Ratings· 
Supply Voltage Range Vec; ....... -O.SV to +7V 
DC Input Diode Current, 11K 

(VI < -O.SV or VI > Vcc +O.SV) . . . .. ±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vcc +O.SV) .... ±20 mA 
Continuous Output Clirrent Per Pin, 10 

(-O.SV < Vo < Vcc +O.SV) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±2S0 mA 
Storage Temperature Range, Tstg ... -6S·C to +1S0·C 
Power Dissipation Per Package, Pdt ...... SOO mW 

• Absolute Maximum R(ltings are those values beyond 
/ which permanent damage to the device may occur. 

These are' stress ratings only and function!!1 operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 6S·C to 8S·C 
Ceramic Package (J): -12mW/oC from 100·C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tl ....... '. . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic' 
voltage level (either Vee or GND) 
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KS54HCTLS 239 
KS74HCTLS Dual 1-01-4 Decoders/Demultiplexers 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T. = -40°C to +85°C T. = -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20,..A Vcc Vcc -0.1 Vcc -;0.1 Vcc -0.1 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 , ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160,0 
Supply Current lour=O,..A 

per input pin 

Additional Worst VI=2.4V 
Case Supply 61cc other Inputs: 2.7 2.9 3.0 
Current at Vccor GND 

lour=OJAA 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt4t6 ns), HCTLS239 

To=25°C 
KS74HCTLS KS54HCTLS 

T.= -40·C to +85·C To" -55·C to +125·C 
Characteristic Symbol Conditions! Vcc=S.OV Vcc= S.OV::t: 10% Vcc=S.OV::t: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay, ~ '22 30 37 
AorBanyY tPHL 22 30 37 

Maximum Propagation Delay, tPLH CL=50pF 21 8 35 
GtoanyY 

r----
tpHL 22 8 35 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 50 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
r For AC switching test circuits and timing waveforms see section 2. 
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1\~~4M\'; I L~ 24-0'/1J41' 11J44 ucra, tsurrers ,ana ,-me 
KS74HCTLS ' I' I' Drivers with 3-State Outputs 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate' outputs with high drive current 

(IOL = 24'mA @ VOL = O.SV) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C, 
KSS4HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

'240 ,. '" 
,,, 

1G vee 
1A1 2GI2G 

"I 
2Y4 1Y1 

, .. 
1A2 2A4 '" "'" 2Y3 1Y2 

1A3 2A3 
,,, 

2Y2 1Y3 

1A4 2A2 2Ci fig) 

2Yl 1Y4 
fl1' 

2A1 
2 .. 

GND 

2A2 
(13) 

• 2i:l for '240 and '244 
2G for '241 

2A3 
(151 

2M 
('1) 

FUNCTION TABLE 

'241, '244 

Input Output 

G G A Y 

H L L L 

r:! L H H 
L H X Z 

c8 SAMSUNG SE~ICONDUCTOR 

DESCRIPTION 
These high-speed octal bliffers and line drivers are design­
ed specifically to,improve both the performance and den­
sity of 3·state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The designer has the choice of combinations of inverting/ 
non·inverting outputs and symmetrical complementary in­
put control (both active-low, or one _active-low, the other 
active·high). 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground, 

LOGIC DIAGRAMS 

'241 '244 ,. "I ,e! (I) 

(18) 'v, .. , f21 (18) lA' (2) 
(18) 

,'81 IY2 '" 
,,8) 

'" 118) 

'A2 1Y2 

(14) ,V3 

"" 
,,, (14) '" 1\41 

lV3 

(12) ,,, (12) 
lV' '" 

(12) 
1V4 

/19) 2G (19\ 

(11; '" '" 2Al ,II, '" 2YO 2V' 2AO 2V, 

171 2Y2 2-'2 (13) f7I (13) ,7, 
2V2 2A2-

(5) 2Y3 2" 
(15) '51 2A3 

1151 '51 2V" 

'''I .. , (17) '" 2M 
(17) 

2V' m 

'240 

Output 

Y 

H 
L 
Z 
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KS54HCTLS 240""41/.r"44 Octal Buffers and Line 
KS74HCT1.S I ~ ~ Drivers with 3-5tate Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA. 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output CUrrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . .. . ....... ±250 mA 
Storage Temperature Range, Tsig ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability . 

. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vec 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74I:fCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified). 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T.=25°C T. = -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V Output Voltagj! 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0:39 0.5 

Maximum Input . 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 ,..A Leakage Current 

VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10UT-0,..A 
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KS54HCTLS 2401/"41' 1"44. Octa' Buffers and Line ' 
KS74HCTLS . 1~ 1 ~ . Drivers with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS, (Input tr • t,,,,,6 ns). HCTLS240. HCTLS241. HCTLS244 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol 
T.=2S·C T.= -40'C to +8S'C T.= -SS'C to +12S'·C 

CondHlon.t Vee = s.ov Vee = S.OV:i: 10% Vcc=S.OV:i: 10% 

Typ Guaranteed Limit. 

CL=50pF 13 18 22 27 
tPLH CL=150pF 16 21 27 33 Maximum Propagation Delay. 

A to Y CL=50pF 13 18 22 27 
tPHL CL;"150pF 16 21 27 33 

CL=50pF 17 23 29 34 
'.~ tPZH CL=150pF 20 26 34 40 Maximum Output Enable r--- RL=lkO 

Time. Enable to Y CL=50pF 17 23 29 34 
tPZL CL = 150pF 20 26 34 40 

Maximum Output Oisable I tPHZ RL=lkO 16 21 26 32 
Time. Enable to Y tpLZ CL·=50pF 16 21 26 32 

Maximum Input Capacitance C,N 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Output Disabled 5 
Capacitance" (per stage) Output Enabled 30 

" Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 242~ '''43 
KS74HCTLS ,~ 

Preliminary Specifications 

FEATURES 
• 2-Way Asynchronous Communication Between Data 

Bu .. a 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• Wlate outputs with high drive current 

(lOL =24 mA @ VOL =O.SV) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTlS: -40°C to +8SoC 
KSS4HCTLS: -55°C to +12SoC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

GAB v~ 

NC GBA 

A1 NC 

A2 B1 

A3 B2 

A4 B3 

GND B4 

LOGIC DIAGRAMS 

'242 

c8 SAMSUNG SEMICONDUCTOR 

Quad Bus Transceivers 
with 3-5tate Outputs 

DESCRIPTION 
These four-data line transceivers are designed for 
asynchronous two-way communications between data 
buses. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

INPUTS 
'242 '243 

GAB GBA 

L L A to B A to B 

H H B to A B to A 

H L Isolation Isolafion 

L H Isolation Isolation 

'243 

GBA~11~31.f>_~--' 

A1.:;13::,1 _____ ..... 

A2 141 

A3..:.15:.;,1 _____ .... 

A4 (6) 
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KS54HCTLS 2421/"43 
KS74HCTLS" / ~ 

Absolu.e Maximum Ratings* 
Supply Voltage Range Vee, •..... ' -0.5vto +7V 
DC Input Diode Current, hK \ 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Clirrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . ±70 mA 
Continuous Current Thrpugh 

Vee or GND pins . . . . . . . . . . ±250 mA 
Storag.e Temperature Range, Totg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliabilitY. 

Quad8us Transceivers 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

ReCommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT OV to Vee 
Operating Temperature . 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -:-55°C to +125°0 

Input Rise & Fall Times, t,., tf Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
• V1L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mAI 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A '0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 "A Current 

MaXimum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 "A 
VouT""Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 
B.O BO.O 160.0 "A Supply Current 10UT=0~ 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mAo 
Current at Vee or GND 

10UT=O"A 
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KS54HCTLS 242' '''43 
KS74HCTl:S ' ~ 

Quad Bus Transceivers 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Inpot tr• t,"6 nsL HCTLS242. HCTLS243 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions I 
T.=2S·C T.= -40.C to +8S·C T.= -SS·C to +12S·C 
Vee = S.OV Vec=S.OV%10% Vcc=S.OV% 10% 

Typ Guaranteed Limits 

tpLH 
CL=50pF 14 18 22 
CL=150pF 17 21 27 Maximum Propagation Delay. 

-----~----- -

A to Bor B to A CL=50pF 14 18 22 
tPHL CL=150pF 17 21 27 

-- ----

Maximum Output 
tPZH 

CL=50pF 23 30 38 
Enable Time 

RL=1kO 
CL=150pF 26 33 43 

r---
"CL=50pF 

--

GAB to B. GBA to A tPZL 
23 30 38 

CL=150pF 26 33 43 

Maximum Output Disable I tpHZ RL=1kD 18 25 31 
Time. GAB to B. GBA to A 

----_ ... 
tpLZ CL=50pF 18 25 31 

-------
Maximum Input Capacitance C'N 5 

Maximum Output CapaCitance COUT Output Disabled 10 

Power Dissipation CapaCitance' Cpo Output Disabled 5 
(per stage, Output Enabled 30 

• Cpo determines the no-load dynamic power disSipation: Po=Cpo Vee' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS'245 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-state outputs with I).igh drive current . 

(IOL =24mA @ VOL =·'O.SV) 'for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

a.,d CMOS devices 
• Wide operating voltage rang_: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

DIA Vee 

A1 G' 

A2 Bt 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 B5 
A8 B7 

GND B8 

FUNCTION TABLE 

Inputs 
Operation 

G DIR 

L L Bus B Data to Bus A 

L H Bus A Data to Bus B 

H X, Isolation 

ciS SAMSUNG SEMICONDUCTOR 

Octa" Bus Transceivers with 
3-State Outputs 

DESCRIPTION 
These high-speed octal bus transceivers are designed 
for synchronous two-way communication between data 
buses. The control function implementation minimizes 
external timing requirements. 

The devices allow data transmission from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic level at the direction control (DIR) input. 
The enable input (G) can be used to disable the device 
so that the buses are effectively isolated. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components; 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

DIA 

(19) 
'G' 

(18) 
B1 

A2 
(17) 

B2 

(16) 
B3 

A4 
(15) 

B4 

A5 
(14) 

B5 

A6 
(13) 

B5 

(12) 
B7 

(11) 
B8 
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KS54HCTLS 245 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, .. -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vec +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . ±70 rnA 
Continuous Current Through 

Vcc or GND pins ................ ±250 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex-. 
posure to these conditions may affect device reliability. 

Octal Bus Transceivers with 
3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range .KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, fr, tl . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Charactarlstlc Symbol Test Conditions T. =.25°C 1 KS74HCTLS :1 KS54HCTLS 
T. = -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
2.0 2.0 2.0 V Input Voltage VIH 

Maximum Low'Level 
VI~ 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VI~ 
Vcc -0.1 Vcc -0.1 VOH lo"-20jolA Vcc Vcc -0.1 V Output Vol'tage 

lo--6mA 4.2 3.98 3.84 3.7 

VIN=Wi or VI~ 
0.1 Maximum Low-Level 10=20jolA 0 0.1 0.1 

Vo~ 0.33 0.4 V Output Voltage 10=12mA 0.26 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN-VCC or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum 3-State Output Enable 
±5.0 ±10.0 lolA loz "VIH ±0.5 Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 lolA Supply Current lOUT ""OjolA 
per Input pin 

Additional Worst VI=2.4V 
Case Supply t.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

10uT-0"A 
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KS54HCTLS 245 
KS74HCTLS . . 

Octal Bus Transceivers with 
3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt<6 ns), HCTLS245 

KS74HCTLS KS54HCTLS 

Chioracteriltic Symbol Conditions t 
:.=250C T.- -400C to +85°C T.= -55°C to +125°C 

cc=5.0V Vcc=5.0V:10% Vcc=5.0V: 10% 

Typ Guaranteed Limits 

tpLH 
CL=50pF 9 12 15 
CL=150pF 12 15 20 Maximum Propagation Delay, 

AtoBorBtoA CL=50pF 9 12 15 
IpHL Cl=150pF 12 15 20 

tPZH 
CL=50pF 30 40 50 
CL=150pF 33 43 55 Maximum Output Enable I-- RL=1kO 

Time, G to A or B 
IpZL 

CL=50pF 30 40 50 
CL=150pF 33 43 55 

Maximum Output Disable ~ RL=1kO 1~ :15 31 
Time, G to A or B tpLZ CL=50pF 18 25 31 

Maximum Input CapaCitance CIN 5 

Maximum Output CapaCitance COUl Output Disabled 10 

Power Dissipation 
Cpo 

G=Vee 5 
CapaCitance' (per stage) G=GND 30 

, Cpo determines the no-load dynamic pow~r dissipation: Po=Cpo Vee' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 251 
KS74HCTLS 

, -of-8 Data Selectors/Multiplexers 
with 3-State Outputs 

FEATURES 
• Thre.state Version of '151 
• Three-State Outputs Interface Directly with System 

Bus 
• Penorms Parallel-t~erial Conversion 
• Complementary Outputs Provide True and Inverted 

Data 
• Function, pln-out, speed and drive compatllAlity with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

03 V'" 
02 04 
01 05 

DO 06 

Y 07 

W A 

G B 
GNO C 

FUNCTION TABLE 

INPUTS OUTPUTS 

DATA 
INPUlS 

(4) 

01(3) 

(2) 

o (1) 

04(15) 

(14) 

06(13) 

07(12) 

DESCRIPTION 
These data selectors/multiplexers co~tain full binary 
decoding to select one·of-eight data sources and feature 
strobe-controlled complementary three-state outputs. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com­
mon outputs disabled (at a high-impedance state). the low­
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Both outputs are controll­
ed by the strobe (G). The outputs are disabled when G is 
high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow'direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

Jo.. ... 

.>-

~ 

J !!!~ 

-.J-
FU--
§L)-

_ (5) 

~ 
y 

w 

SELECT STROBE 

C B A G 

X X X H 
L L 'L L 

y W 

Z Z 
DO DO 

, 
DATA 

SELECT 
(BINARY 

{ ."" . "------vt 
a (10) ~. 

) c~ 
L L H L 01 01 
L H L L 02 02 
L H H L 03 03 
H L L L 04 04 
H L H L 05 05 
H H L L 06 06 
H H H L ,07 07 
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KS54HCTLS 251 
KS74HCTLS . 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -O.SV to + 7V, 
DC Input Diode Current, 11K 

(VI < -O.SV or VI > Vcc +O.SV) ... :. ±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vcc +O.SV) ±20 mA 
Continuous Output ClirTent Per Pin, 10 

(-O.SV, < Vo < Vcc +O.SV) . . . . . ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . ±2S0 mA 
Storage Temll9rature Range, TSli!' .. -6s00 to +1S0°C 
Power Dissipation Per Package, Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliaoility. 

\ 

1-01-8 Data ~electorslMultiplexers 
with 3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vcc . ... . . . . . . . . . .. 4.SV to S.SV 
DC Input & Output Voltages', VIN, Vour .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -SS°,c to +,·12SoC 

Input Rise & Fall Times, tr , tf . . . . . . . . . Max SOO ns 

• Unused inputs must always be tied to an appropriat~ logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=SV±10% Unless Otherwise Specified) 

To=25°C 
KS74HCTLS KS54HCTLS 

Characteristic SymbOl Test Conditions To = -40°C to +85°C To = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum "Ugh-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL lo=20"A 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

lo=24mA 0.39 O.S 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±O.S ±S.O ±10.0 "A 
Vour=Vcc or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current 10ur=0j'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 

I 
2.7 2.9 3.0 mA 

Current at Vcc or GND 
IOUT=O"A I 
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1-0'-8 Data Selectors/Multiplexers 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr • t,';;6 ns). HCTLS251 

KS74HCTLS KSS4HCTLS 
T.=2SOC 

T.= -40'C to +8SOC Ta= -Ssoc to +12SoC 
Characteristic S'ymbol Condhionst Vee = 5.0V 

Vcc=5.0V:!:10% Vcc=S.OV:!: 10% 
Unit 

-
Typ Guaranteed Limits 

tPLH 
CL=50pF 20 26 33 
CL=150pF 23 29 38 Maximum Propagation Delay. 1--. 

A. B or C to Y CL=50pF 20 26 33 
tpHL CL=150pF 23 29 38 

--- ---

fPLH 
CL=50pF 25 34 42 
CL=150pF 28 37 47 Maximum Propagation Delay. 

A. B or C to W 
tPHL 

CL=50pF 25 34 42 
CL=150pF 28 37 47 

CL=50pF 11 15 19 
tpLH CL=150pF 14 18 24 Maximum Propagation Delay. 

AnyDtoY CL=50pF 11 15 19 
tPHL CL=150pF 14 18 24 

CL=50pF 17 22 28 
tpLH 

CL=150pF 20 25 33 Maximum Propagation Dela}>, 
AnyDtoW CL=50pf 17 22 28 

tpHL CL=150pF 20 25 33 

CL=50pF 24 32 40 
tPZH CL=150pF 27 35 45 Maximum Output Enable Time, r- RL=lldl 

GtoYorW CL=50pF 24 32 40 
tpzL CL=150pF 27 35 45 

f-----

tpHZ 
CL=50pF 24 32 40 

Maximum Output Disable Time, RL=lkO CL=150pF 27 35 45 r-
GtoYorW CL=50pF 24 32 40 

tpLZ CL=150pF 27 35 45 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

'Power Dissipation i Cpo : : Capacitance' 01 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vec. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 253 
KS74HCTLS 

DuaI1-of-4 Data Selectors/Multiplexers 
with 3-State Outputs 

FEATURES 
• Thr_State Version of '153 
• Permits Multiplexing from N Lines to 1 Line 
• Performs Parallel-to-Serial Conversion 
• Function, pln-out, speed and drive compatibility with 

54/74LS logl~ family 
• Low power consun:tption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus-Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

• Package options Include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1(3 v'" 
B 2(3 

lC3 A' 

lC2 2C3 
lCl 2C2 
lCO 2ci 
IV 

GND 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
Each of these data selectors/multiplexers contains inverters 
and drivers to l!upply full binary decoding data selection to 
the AND·OR gates. Separate output control inputs are pro­
vided for each of the two four·line sections. 

The three·state outputs can interface with and drive data 
lines of bus·organized systems. With all but one of the com· 
man outputs disabled (at a high·impedance state) the low· 
impedance of the single enabled output will drive the bus 

, line to a high or low logiC level. Each output has its own 
strobe (6). The output is disabled when its strobe is high. 

These devices provide speeds and drive capability 
equiyalent to their LSTTL counterparts and yet maintain 
CMOS power levels. Tl:le input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

SELECT DATA INPUTS 
OUTPUT 

OUTPUT 
CONTROL 

B A CO C1 C2 C3 G Y 

X X X X X X H Z 
L L L X X X L L 
L ·L H X X X L H 
L H X L X X L L 
L H X H X X L H 
H L X X L X L L 
H L X X H X L H 
H H X X X L L L 
H H X X X H L H 

Address inputs A and B are common to both sections. 
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Dual 1-0'-4 Data Selectors/Multiplexers 
with 3-State . Outputs 

LOGIC DIAGRAM 

IG 

ICO 
(8, 

DATA 1 

leI 
(5, 

le2 
(4, 

103 
(3, 

-[ 
B 

2CO (101 

201 (II, 

OATA2 

2C2 (12) 

203 ,,3, 

2ii 
(15, 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to +7V 
DC Input Diode Current, 11K 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . ±35 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . ± 125 mA 
Storage"Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

OUTPUT 
IV 

OUTPUT 
2V 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .... 4.5V to 5.5V 
DC Input & Output Voltages·, V'N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tf , tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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DuaI1~of-4 Data Selectors/Multiplexers' 
with 3-8tate Outputs 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

·T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T. = -40°C to +85°C T.'" -55°C to +125°C Unit 

Typ Guarant .. d Limits 

Minimum High-Level 
V'H 2.0 2.0 2.0 V Input VoItsge 

Maximum Low-level 
Vil 0.8 0.8 0.8 V Input VoItsge 

Minimum High-Level V'N=V'H or V'L 

Output Voltsge VOH 10=-20,"", Vee Vcc -0.1 Vee -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

V'N=V'H or V'L ) 
Maximum Low-Level 

VOL 
10=20,"", 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10= 24mA 0.39 0.5 

Maximum Input 
I'N V'N"'VCC or GND ±0.1 ±1.0 ±1.0 jlA Current 

Maximum 3-State Output Enable 

Leakage Current loz =V'H ±0.5 ±5.0 ±10.0 

'"'" VOUT"'!VCC or GND 

Maximum Quiescent 
Icc V'N-VCC or GND 8.0 80.0 160.0 

'"'" 
Supply Current 10UT-OjlA 

per Input pin '. 

Additional Worst V,-2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT-01IA 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,<6 ns), HCTLS253 

T.-25°C 
KS74HCTLS KS54HCTLS 

Chl;lcterlltlc Symbol Condltlonlt Vee- 5•OV 
To- -40°C to +85°C To- -&~OC to +125°C 

Un" Vcc-S.OV:t10" Vcc-S.OV:t 10" 

Typ OUlrlntNd Limit' 

tPLH 
CL=50pF 24 32 40 48 

Maximum Propagation Delay, CL-150pF 27 35 45 54 ns 
AorBtoAnyY 

tpHL 
CL-50pF 24 32 40 48 
CL-160pF 27 36 46 64 

tpLH 
CL-60pF 16 20 26 30 

Maximum Propagation Delay, CL"·160pF 18 23 30 36 ns 
Data (aily C) to any Y 

tPHL 
CL=60pF 16 20 26 30 
CL=150pF 18 23 30 36 

tpZH 
CL""60pF 17 22 28 33 

Maximy.m Output Enable RL=1 kll CL=150pF 20 25 33 39 ns I---
Time, G.to Y 

tPZL 
CL=60pF 17 22 28 33 
CL=150pF 20 25 33 39 

Maximum Output Disable ~ RL=1kll' 17 22 28 33 ns 
Time, G to Y tpLZ CL=50pF 17 22 28 33 

Maximum Input Capacitance C'N 5 pF 

Maximum Output Capacitance COUT Output Disabled 10 pF 

Power Dissipation 
Cpo pF 

Capacitance' 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. . 
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KS54HCTLS 257/258Quad 2-Line to 1-Line Data Selectors/ 
KS7 4HCTLS M~/tiplexers with 3-5tate Outputs 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characterlatlc of CMOS 
• 3.stete outputs with hlg h drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage 'range: 4.5V to 5.5V 
• Characterlzad for operation over Induatrlal and 

military temperature rangel: 
KS74HCTLS: -40~C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options Include pllstlc "small outline" 
packages, standard plastic and ceramic 300-mll DIPs 

PIN CONFIGURATION 

AlB 
lA 
lB 

lV 
2A 
2B 
2V 

GND 

lOGIC DIAGRAMS 

'257 

lA~---------+~J 
(3) 

lB--------~~~J 
(5\ 

2A---------4~~J 

(8) 
2B~------~~~J 

(11) 
3A---------4~~J 

(10) 
3B~-------4~1-J 

4A~(1~4) ______ -4~~J 

(j3) 
4B--------~~~~ 

AlB ,,-(1_) ___ ........ "'-__ ---' 

Vo<; 

'II 
4A 
4B 
4V 
3A 
38 
3V 
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DESCRIPTION 
The '257 and '258 multiplex signals from for-bit data 
sources to four·output·data lines in bus organized systems. 
The data presented at the outputs is non-Inverted for the 
'257 and Inverted for the '258. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct Interface with TTL, NMOS and CMOS devices 
without any external components. 

All Inputs and outputs are protected from damage due to 
static dlschBrge by Internal diode clampB to Vee and 
ground. 

FUNCTION TABLE 

Inputl 

Output .elect Date Control 
G 
H 
L 
L 
L 
L 

l'/B A B 

X X X 
L L X 
L H X 
H X L 
H X H 

'258 
~ (16) 

lA~(2~)------~~~J 

lB (3) 

2A (6) 
(ei 

2B~------~-r~J 

4B (13) 

(1) 
AlB---t-t.70---

,Output Y 

'257 '258 

Z Z 
L H 
H L 
L H 
H L 

2V 
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KS74HCTLS 

Quad 2-Line to 1-Line Data SelectorS! 
Multiplexers with 3-State Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, ItK 

(V, < -0.5V or V, > Vcc +0.5V) ..... ±20· mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±25p mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to' these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages', V'N, VOUT .. OV to Vcc 
Operating- Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise 8 Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=2S"C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions T.= -40"C to .f8S"C T.= -SS"C to +12S"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
Viti 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-2OI'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
ItN V'N=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum 3-State Output Enable 

Leakage Current loz =V,H ±0.5 ±5.0 ±10.0 ,.A 
Vour=Vcc or GND 

Maximum Quiescent 
Icc V'N=VCC or GND 8.0 80.0 160.0 I'A Supply Current 10ur=01'A 

per input pin 

Additional Worst V,=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10ur=0"A 
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KS54HCTLS 2571258 Quad 2-Line to 1-Line.Data Selectors! 
KS74HCTLS Multiplexers with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~6 ns). HCTLS257. HCTLS258 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonsl 
T.=25°C T.- -40·C to +85°C T.- -5SoC to +12SoC 
Vcc.,S.OV Vcc=5.0V:tl0% Vcc=5.0V:t 10% 

Typ Guaranteed LlmHs 

CL=50pF 14 18 23 
tPLH CL=150pF 17 21 28 Maximum Propagation Delay. 

AtoBtoanyY CL=50pF 14 18 23 
tpHL CL=150pF 17 21 28 

CL=50pF 16 21 26 
tpLH CL=150pF 19 24 31 Maximum Propagation Delay. 

AlB to any Y 
tPHL 

CL=50pF 16 21 26 
CL=150pF 19 24 31 

tPZH 
CL=50pF 22 30 37 

Maxim!!m Output Enable RL =1kl1 CL=150pF 25 33 42 
I--

Time. G to any Y 
tpZL 

CL=50pF 22 30 37 
CL=150pF 25 33 42 

_ Maxim~m Output Disable I tPHZ RL=1kl1 20 27 34 
Time. G to any Y tpLZ CL=50pF 20 27 34 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Capacitance' 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• 8·Bit parallel-out storage register performs seriai-to-

parallel conversion with storage 
• Asynchronous parallel clear 
• Active high decoder 
• Enable/Disable input simplifies expansion 
• Expandable for N·bit applications 
• Four distinct functional modes 
• Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

IoL =8 mA @ VOL =o.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: -SS·C to +12S·C 

• Package options inClude plastic "small outline" 
packages, standard plastiC and ceramic 300·ini! DIPs 

PIN CONFIGURATION 

so Vee 

SI CLR 

S2 G 
QO 0 

01 

02 
03 

GND 

07 

ae 
05 
Q4 

FUNCTION TABLE 

Inputs Output of Each 
Addressed Other Function 

CLR G Latch Output 

H L 0 010 Addressable Latch 
H H 0;0 010 Memory 
L L 0 L 8-Une Demultiplexer 
L H L L Clear 

o - the level at the data input. 
Qo - the level of Qo (I - Q, 1, ... 7, as appropriate) before the 
Indicated steady· state input conditions were eStablished. 

c8 SAMSUNG SEMICONDUCTOR 

8-8it Addressable Latches 

DESCRIPTION 
The '259 is a high-speed addressable latch deSigned for 
general purpose storage applications in digital systems. It 
can be used for implementing working registers, serial­
holding registers and active-high decoders or 
demultiplexers.· , 

The '259 has four distinct modes of operation that are 
selected via the ciear (CLA) and enable (G) inputs: f) ad­
dressable latch; 2) memory; 3) active-high eight-channel 
demultiplexer; and 4) clear. 

In the addressable latch mode, data on the data input (0) 
is written into the addressed latch. In this mode, data will 
be written into the addressed latch with all non-addressed 
latches remaining in their previous states. 

In the memory mode, all latches remain in. their previous 
state and are unaffected by the data of address inputs. 

In the demultiplexing mode, addressed outputs will follow 
the state of the 0 input and all other outputs will remain low. 

In the clear mode, all outputs are low and unaffected by 
the address and data inputs. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage .due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LATCH SELECTION TABLE 

Select Inputs Latch 

S2 S1 SO Addressed 

L L L 0 
L L H 1 
L H L ·2 
L H H 3 
H L L 4 
H L H 5 
H H L 6 
H H H 7 
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KS54HCTLS 259 
KS74HCTLS 

LOGIC DIAGRAM 

so 

co 

S1 

a1' 

Absolute Maximum Ratings* 

S2 

a2 

Supply Voltage Range Vcc, "', ... -O.SV to +7V 
DC Input Diode Current, hK 

(VI < -O.SV or VI > Vcc +O.SV) '±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vcc +O.SV) ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.SV < Vo < Vcc +O.SV) . . ±3S mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . ± 125 mA 
Storage Temperature Range, T.1g ... -6S0C to +1S0°C 
Power Dissipation Per Package, Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

a3 

8-Bit Addressable Latches 

o 
(13) 

a4 a5 a6 a7 

Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . 4.SV to S.SV 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -SsoC to +12SoC 

Input Rise & Fall Times, tr , tf ....... , . Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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1\~?'1n\lI.L~ 259 
KS74HCTLS 8-Bit Addressable Latches 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HcTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed LImits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage. VOH 10=-20",A Vcc Vcc -0.1 Vee -b.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

. VOL 10 = 201lA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 

10=8mA 0.39 0.5 

Maximum Irlput 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc VIN=VCC or GN~ 8.0 80.0 160.0 Supply Current 10UT=0",A 

per inpllt pin 

Additional Worst VI=2.4V 
" Case Supply t:.lcc other Inputs: 2.7 2.9 3.0 

Current at Vccor GND 
10UT=0",A 

t~ 
'<I' 
:r ~' 

2;; AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns), HCTLS259 

T.=2S·C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditions t Vcc=S_OV 
·T.= -40'C to +8SoC T.= -5S'C to +12SoC 

Vcc= 5_0V:!: 10% Vcc=S.OV::t: 10% 

Typ Guaranteed Limhs 

Maximum Propagation Delay 
tPHL 22 30 37 CLR to any Q 

Maximum Propagation Delay, ~ 20 27 34 
Data to Any Q tpHL 20 27 34 

Maximum Propagation Delay, ~ CL=50pF 26 34 43 
Address to any Q tpHL 26 34 43 

Maximum Propagation Dalay, ~ 22 30 37 
GtoanyQ . tPHL 22 30 37 

Minimum Pulse I CLR LOW tw 8 10 13 
Width I GLow 8. 10 13 

Minimum Setup Time, 
tsu 8 10 13 Data or Address before Gt 

Minimum Hold Time, 
th -3 0 0 Data or Address before Gt 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 80 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For !i.e switching test" circuits and timing waveforms see' section 2. 
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KS54HCTLS 266 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30D-mil DIPs 

PIN CONFIGURATION 

lA Vee 

lB 4B 

lV 4A 

2V 4V 

2A 3V 

2B 3B 

GNO 3A 

FUNCTION TABLE 

Inputs Output 

A B Y 

L L H 
L H L 
H L L 
H H H 

c8 SAMSUNG SEMICONDUCTOR 

Quad Exclusive-NOR Gates 
with Open-Drain Outputs 

DESCRIPTION 
These devices contain four independent exclusive·NOR 
gates with open·drain outputs. Using a suitable pull·up 
resistor, these outputs may be connected to other open· 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode ciamps to Vee and 
ground. 

LOGIC DIAGRAM 

(3,4,10,11) 

(1,5,8,12) r-v 
: )D---; 

(2,6,9,13) 
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KS,54HCTLS 266 
KS74HCTLS 

Absolute Maximum Ratlngs* 
Supply Voltage Range Vcc, "",'" -0.5V to +7V 
DC Input Diode Current, 11K 

<Vi < -0.5V or VI > Vcc +0.5V) , , . " ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +O.5.V) , , ,. ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . , .. , . , , . ±35 inA 
Continuous Current Through 

Vcc or GND pins ..... , .......... ±125 mA 
Storage Temperature Range. Tatg ... -65°C to +150°C 
Power Dlsslpstlon Per Package, Pdt ..... , 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are strees ratlnga only and functional operation 
of the device at or beyond them Is not Implied. Long ex· 
posure to these conditions may affect device reliability. 

Quad Exclusive-NOR 'Gates' 
with Open-Drain Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): ":12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc ' , . , ..... , . , . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT . , OV to Vcc 
Operating Temperature 

Range KSr4HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, t, .. , .. , .. , Max 500 na 

• Unused Inputamuat always be tied to an appropriata logic 
voltage level (either Vc,c or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc-5V± 1 0% Unleas Otherwise Specified) 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions 
T.-2S·C T.- -40·C to +85·C T.= -55·C to +126·C 

Typ Guaranteed Limits 

Minimum Hlgh·Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL Input Voltage 

0.8 0.8 0.8 

VIN~VIH or VIL 
Maximum Low-Level 10"20~A 0 0.1 0.1 0.1 

Output Voltage 
VOL 

lo"4mA 0.26 0.33 0.4 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN-Vee or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Output 
loz 

VIN=VIH or VIL ±0.5 ±5,0' ±10.0 
Leakage Current ,VOUT-VCC 

Maximum Quiescent 
Icc 

VIN==Vee or GND 2.0 20,0 40,0 
Supply Current 

'1-' 
10uT=0~ ... _--,.--- ., 

per input pin 

Additional Worst VI=2.4V 

Case Supply alcc other Inputs: 2.7 2.9 3.0 
Current at Vceor GND 

10uT==0~ 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,"6 ns), HCTLS266 

T.=25°C 
KS74 HCTLS KS54 HCTLS 

T.=-40·Cto +85·C T.= -55°C to +125°C 
Characteristic Symbol Conditions t Vee = 5.0V 

Vec.=5.0V~10% Vcc=5.0V::!: 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 18 25 31 

tpHL RL=1kO, 16 22 28 

Maximum Input Capacitance CIN 5 

Power DiSSipation Capacitance· Cpo (per gate) 15 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f -+ Icc Vcc, 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 273 
KS74HCTLS Octal 0-Type Flip-Flops with Clear 

FEATURES 
• Eight posltlv_dge-trlggered D-type flip-flops with 

single-rail outputs 
• Buffered common clock and asynchronous clear 

• Function, pln-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characterlatlc of CMOS 
• Hlgh-Drlve-Current outputa: 

(IOL .. 24mA @ VOL -O.SV) for direct bua Interface 
• Inputa and outputa Interface directly with TTL, NMOS 

and CMOS devlcea 
• Wide operating voltage range: 4.5V to 5.SV 
• Characterized for operation over Induatrlal and 

military temperature rangea: 
KS74HCTLS: -40·C to +8SoC 
KSS4HCTLS: -SsoC to +12SoC 

• Package option a Include plaatlc "small outline" 

packagea, standard plastic and ceramic 300-mll DIPs 

PIN CONFIGURATION 

C'i1i 
1Q 

10 

20 
2Q 

3Q 

3D 

40 
4Q 

GNO 

LOGIC DIAGRAM 

10 

(11) (3) 

CLK 

20 

. (2) 

1Q 

Vee 
8Q 

80 
10 
1Q 

6Q 
60 

60 
6Q 

ClK 

(4) 

3D 

(7) 

(5) 

2Q 

c8 SAMSUNG SEM·ICONDUCTOR 

40 

(8) 

(6) 

3Q 

DESCRIPTION 
These devices are high-speed .octal registers. They con­
sist of eight positive-edge-triggered Ootype flip-flops with 
individual 0 inputs and 0 outputs. Ali flip flops are loaded 
and cleared Simultaneously by the common buffered clock 
(CLK) and clear (ClR) inputs. 

Information at the 0 inputs meeting the setup time re­
quirements is transferred to the Q outputs on the positlve­
going edge of the clock pulse. When the clock Input la at 
either the high or low level, the 0 Input signal has no ef­
fect at the output. 

Theae devices provide apeeds and drive capability 
equivalent to their LSTTl counterparts and yet maintain 
CMOS power levels. The Input and output voltage levela 
allow direct Interface with TTL, NMOS and CMOS devlcea 
without any external components . 

All Inputs and outputs are protected from damage due to 
static discharge by Internal diode clamps to Vee and 
ground. 

FUNCTION TABLE 

(Each Flip-flop) 

50 

(13) 

(9) 

4Q 

ClR 

60 

(14) 

l 
H 
H 
H 

Inputs 

ClK 

X 
t 
t 
l 

10 

(17) 

(15) (12) 

5Q 6Q 
, 

t ~.\ 

D 

X 
H 
l 
X 

Output 

Q 

l 
H 
l 

00 

80 

(18) 

(18) (19) 
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KS54HCTLS 273 
KS74HCTLS 

Absolute Maximum Ratings* ~ 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vec +0.5V) ..... ±20 mA 
DC Output Diode Current, 'IOK 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mil­
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vcc or GND pins ................ ±250 mA 
storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 0-Type Flip-Flops with Clear 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to l35°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .'. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74HCTLS KSS4HCTLS 
Characteristic . Symbol Test Conditions T.=2SoC 

T.= -40°C to +8S"C T.= -55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maxim~ Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10=-2bIlA Vcc Vcc -0.1 Vee -0.1 Vcc -0.1 V Output Voltage 

Id=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=201lA 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
ItN VIN=VCC or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 IlA Supply Current . 10UT=01lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT=01lA 
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KS54HCTLS 273 
KS74HCTLS Octal D· Type Flip-Flops with Clear 

AC ELECTRICAL CHARACTERISTICS (Input tr• tt<6 ns). HCTLS273 

T._UOC 
KS74HCTLS KS64HCTLS 

T.- -4QOC to +ISOC T.- -S5°C to +12SOC 
Che ... cterlatlc Symbol ConclHIon,t Vee· S•OV 

Vee-S.OV:t10% Vee .. 5.0V:t 10% 

Typ Guaranteed Limit' 

Maximum Clock Frequency fmax CL-50pF 40 30 25 

tPLH 
CL=50pF 20 27 33 

Maximum Propagation Delay. CL-150pF 23 30 38 
CLI< to any 

tPHL 
CL=50pF 20 27 33 
CL""150pF 23 30 38 

Maximum Propagation Delay. 
tPHL 

CL=50pF 20 27 33 
CLR to any a CL""150pF 23 30 38 

Minimum Pulse CLR Low 
tw 

10 13 17 

Width CLI< High or Low 10 13 17 

Minimum Setu~ Data 
leu 

10 13 17 
Time before Clear inactive 
CLKt State 13 17 21 

Minimum Hold Time. Data after CLK th -3 0 0 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' CPO (per package) 150 

• Cpo determines the no·load dynamic power dissipation: Po=-Cpo Vcc' f + lee Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• Generates Odd or Even Parity for Nine Data Lines 
• Caseadable for N-Bits Parity 
• Can be used to Upgrade Existing Systems using MSI 

Parity Circuits 
• Function, pln-out, speed and drive compatibility with 

S4n4LS logic family 
• Low power consumption charac:terlstlc of CMOS 
• Hlgh-Drlve-Current outputs: 

(IOL ~24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SoC 
KS54HCTLS: -55°C to +12SoC 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

G v~c 

H F 

NC E 

0 

l: EVEN C 

l:ODD B 

GND A 

c8 SAMSUNG SEMICONDUCTOR 

9-Bit Parity Generators/Checkers 

DESCRIPTION 
These universal, nine-bit parity generetorslcheckers feature . 
odd and evel) outputs to facilitate operation of either odd 
or even parity application. !he word-length capability is easi­
ly expanded by cascading. 

The devices can be used to upgrade the performance of 
most systems utilizing the '180 parity generator/checker, 
Although the '280 is implemented without expal'lder inputs, 
the corresponding function is provided by the availability 
of an input at pin 4 and the absence of any internal con­
nection at pin 3. This permits the '280 to be substituted 
for the '180 in existing designs to produce an identical func­
tion even if the devices are mixed with existing '180's. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internai diode clamps to Vee and 
ground. 

FUNCTION TABLE 

NUMBER OF INPUTS A OUTPUTS 

THRU I TJiAT ARE HIGH l: EVEN l: ODD 

0,2,4,6,8 H L 
1,3,4,5,9 L H 
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KS54HCTLS 280 
. KS74HCTLS 

LOGIC DIAGRAM 

A C8) 

B C9) 

c CIO) 

D ctt) 

e tt2) 

F 113) 

G 
ttl 

H C21 

I C4' 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

<Vi < -O.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±;W mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins ...... : ......... ±125 mA 
Storage Temperature Range, Tstg ... -65°C, to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Atisolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

9-8it Parity Generators/Checkers 

I 
eVEN 

I 
ODD 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C tQ +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fail Times, tr , tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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. KS74HCTLS 9-8it Parity Generators/Checkers 

DC ELECTRICAL CHARACTERISTICS (Vcc-5V± 1 0% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test COnditione T.=2~oC T.- -40°C to + 86°C, T .... -55°C to +12SoC 

Typ Guaranteed Limite 

Minimum High-Level 
V,H 2.0 2.0 2.0 

InplJt Voltage 

Maximum Low-Level 
V,L 11.8 0.8 0.8 

Input Voltage 

Minimum High-Level V,N-VIH or V,L 
" 

Output Voltage VOH lo=-20~A Vee Vee -0.1 Vee -0.1 Vee -0.1 
lo·-6mA 4.2 3.98 3.84 3.7 

VIN",V,H or V,L 
Maximum Low-Level 

VOL 
lo=20~A ,0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 
lo=24mA 0.39 0.5 

Maximum Input 
liN V'N=VCC or GND ±0.1 ±1.0 ±1.0 

Current 

Maximum Quiescent 
Icc 

V'N=VCC or GND 8.0 80.0 160.0 
Supply ,Current IOUT=O~ 

per input pin 

Additional Worst V,=2.4V 

Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vee or GND J' 

lOUT = O,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,<6 ns). HCTLS280 

• KS74HCTLS KSS4HCTLS 
T ... 2SOC 

T.= -40°C to +8SoC T.= -55°C to +12SoC 
Characteristic Symbol Conditions' Vee = S.OV Vee=S.OV%10% Vcc=S.OV% 10% 

Typ Guaranteed Limits 

CL=50pF 30 40 50 
PLH CL=150pF 33 43 55 Maximum Propagation Delay. 

Any input to~ Even CL=50pF 30 40 50 
tpHL CL=150pF 33 43 55 

CL=50pF 30 40 50 
tpLH CL=150pF 33 43 55, Maximum Propagation Delay. 

Any input to ~Odd CL=50pF 30 40 50 
tpHL CL=150pF 33 43 55 

Minimum Input CapaCitance C'N 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamIC power dlsslpallon: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

, c8 SAMSUNGSEMICONDUcrOR 

60 
66 

60 
66 

60 
66 

60 
66 

Unit 

V 

V 

V 

V 

~A 

~ 

mA 

Unit 

ns 

i 

ns 

pF 

pF 

628 



KS54HCTLS 299 
KS74HCTLS 

8-Bit Universal Shift/Storage Registers 
with 3-State Outputs 

FEATURES 
• Multiplexed I/O ports provides improved bit density 
• Four modes of operation: hold (store), shift,.shift left, 

and load data 
• Operates with outputs enabled or at high Impedance 
• Can be cascaded for N-blt word lengths 
• Direct overriding clear 
• Application: 

Stacked or push-down registers, buffer storage, and 
accumulator registers 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• 3-5tate outputs with drive current 

(IOL =24 mA @ VOL =O.5V) tor direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

so Vee 

131 51 

G2 5l 

Gio. oH 

Eio. HloH 

Ciao FlO, 

Ala. 0100 

a. Bio. 

CLR ClK 

GND SR 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These eight·bit universal registers feature multiplexed 1/0 
ports to achieve full eight·bit data handling. Two function· 
select inputs and two output·control inputs can be used 
to choose the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished by taking both 
function·select lines SO and S 1 high. This places the three· 
state outputs in a high·impedance state and permits data 
that is applied on the 110 ports to be clocked into the 
register. Reading out of the register can be accomplished 
while the outputs are enabled in any mode. Clearing oc· 
curs asynchronously when CLR is low. Pulling either of the 
output controls, <31 or <32, high disables the outputs but 
this has no effect on clearing, shifting, or storage d data. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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LOGIC DIAGRAM 

SERIAL INPUT 
(11) 

OUTPUT {ill 
CONTR~ CIa """(3:-) _---I 

FUNCTION TABLE 

Inputl 

Output 
Mode CLR S1 SO- Control 

(f1 (f2 

L X L L L 
Clear L L X L L 

L H H X X 

Hold 
H L L L L 
H X X L L 

Shift Right 
H L H L L 
H L H L L 

Shift Left 
H H L L L 
H H L L L 

Load H H H X X 

CLK 

X 
X 
X 

X 
L 

t 
t 

t 
t 

t 

8-Bit Universal Shift/Storage Registers 
with 3-5tate Outputs 

SL SR 

X X 
X X 
X X 

X X 
X X 

X H 
X L 

H X 
L X 

.X X 

~l~~~i§jl_l(1!.!!8) 8HIFT LEFT • 8ERlAL INPUT 

:::l:;1;;:::=4.=t"r--r(1=7) 0..' 

110 PORTa NOT SHOWN: (4) 
(8) CICc (6) I/O. G/a. 
(14) DIOo (15) FlO, 

, I/O Portl 

(18) 
HiOH 

A/QA B/Q. C/Qc D/QD E/Q! F/QF Q/Qa H/QH 

L L L L L L L L 
L L L L L L • L L 
X X X X X X X X 

QAO Q80 Qco Qoo QEO QFD QGO QHO 
QAD Qeo QCD Qoo QEO QFO QGO QHO 

H QAn Qan QCn QOn QEn QFn QGn 
L QAn Qan QCn QOn QEn QFn Can 

Qan QCn QOn QEn QFn QGn QHn H 
Qan Ocn QOn QEn QFn QGn QHn L 

a b c d e f g h 

Outputl 

QA' QH' 

L L 
L L 
L L 

QAO QHO 
QAO QHO 

H 9Gn 
L QGn 

QSn H 
Qan L 

a h 

When one or both output controls are high the eight input/output tenninals are disabled to the high-impedance stete; however, 
sequential operation or clearing of the register Is not affected. 
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KS74HCTLS 

8-Bit Universal Shift/Storage Registers. 
with 3-state Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Clirrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, ,Pdt ...... 500 mW 

"Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vce .............. 4.5V to 5.5V 
DC Input & Output Voltages", VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tl . . . . . . . . . Max 500 ns 

" Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10%Unless Otherwise Specified) 

T.-25°C 
KS74HCTLS KS54HCTLS 

Cher.cterlltlc Symbol Teat Condltlonl T •• -40°C to +85°C T •• -55°C to +125°C Unit 

Typ QuerantHd Limite 

Minimum 
High-level VIH 2.0 2.0 . 2.0 V 
Input Voltage 

Maximum 
Low-Level VIl 0.8 0.8 0.8 V 
Input Voltage 

VIN-VIH or VIl 
10--20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 

Minimum Hlgh- Q' A and Q'H outputs: 
10- -4mA 4.2 3.98 3.84 3.7 V Level Output VOH 

QA thtu QH outputs: Voltage 
10--SmA 4.2 3.84 3.7 

VIN-VIH or VIL 
10-20,..A 0 0.1 0.1 0.1 

Mbclmum Q'A and Q'H outputs: 

Low-Level 1o-4 fT1A 0.26 0.33 0.4 V 

Output Voltage VOL Io-SmA 0.39 0.5 
QA thru QH outputs: 

1o-12mA 0.26 0.33 0.4 
10-24mA 0.39 0.5 

Maximum Input 
lIN VIN-Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-Stste 
loz 

OutpUt Enable - VIN ±0.5 ±5.0 ±10.0 ,..A Leakage Current VouT-Vee or GND 

Maximum 
VIN-Vee or GND Quiescent lee S.O 80.0 160.0 ,..A 

8uppJy Current 1ouT-0,..A -
per input pin' 

Additional Worst VI-2.4V 
Case Supply ~Iee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

louT=O,..A 
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8-Bit Universal Shift/Storage Registers 
.. with a-8tate Outputs . 

AC ELECTRICAL CHARACTERISTICS (Input tr • t"'6 nsl. HCTlS299 

T.=2S"C 
KS74HCTLS KS54HCTLS 

T ... -40"C to +8SOC T.= -SS"C to +12S"C 
Charactarlstlc Symbol Conditions! VCC" S,ov 

Vcc .. S.OV :l:10% Vcc=S.oV:I: 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency. fmax 35 25 20 

Maximum Propagation Delay. ~ 26 35 4 
ClK to Q'A or Q'H tpHL CL=50pF 26 35 44 

Maximum Propagation· Delay. 
tpHL 30 40 50 ern to Q'A or Q'H 

tPLH 
CL=50pF 24 32 40 

Maximum Propagation Delay. CL=150pF 27 35 45 

ClK to QA thru QH 
tpHL 

CL=50pF 24 32 40 
CL=150pF 27 35 45 

Maximum Propag!ltion Delay. 
tpHL 

CL=50pF 30 40 50 
ClR to Q. thru QH CL=150pF. 33 43 55 

tPZH 
CL=50pF 20 26 33 
CL=150pF 23 29 38 Maximum Output Enable Time. ~ RL=1kO 

G1. G2. to QA thru QH CL=50pF 20 26 33 
tPZL CL=150pF 23 29 38 

Maximum Output Disable Time. ~ RL=1kO 13 17 21 
G1. G2 to QA thru QH tpLZ CL=50pF 13 17 21 

Minimum ClK High or low 
tw 

10 13 17 

Pulse Width ern low 10 13 17 

SO and S1 13 17 21 
Minimum High-level Inputs 10 13 17 

. Setup time tsu 

before ClKt 
Hi~h·level Inputs 10 13 17 

ClR Inactive 10 13 17 

Minimum SO and S1 5 7 8 
Hold Time th 
after ClKt All Inputs -3 0 0 

Maximum Input Capacitance· CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• InMrtlng Version of '153 
• Pennlts Multiplexing from' N Lines to 1 Line 
• Performs Parallel-to-Serlal Conversion • 
• Strobe (Enable) Line Provided for Cascading 

(N Lines to n Lines) 
• Function, pln-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• High-Driv..current outputs: 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 

DESCRIPTION 
Each of these data. selectors/multiplexers contains inverters 
and drivers to supply fully complementary binary decoding 
data selection to the AND·OR·invert gates. Separate strobe 
inputs (<3) are provided for each of the two four-line 
sections. . 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lG v", 
B 2G 

lC3 A 

lC2 2C3 
lCl 2C2 
lCO 2Cl 

1Y 2CO 
GND 2Y 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE OUTPUT 

B. A CO C1 C2 C3 G Y 

X X X X X X H H 
L L L X X X L H 
L L H X X X L L 
L .H X L X X L H 
L H X H X X L L 
H L X X L X L H 
H L X X H X L L 
H H X X X L L H 
H H X X X H L L 

Select inputs A and B are CDmmon to both sections. 

· c8 SAMSUNG SEMICONDUCTOR 

LOGIC DIAGRAM 

1Cl (5) 

DATA 1 
I'CO fS) 

1C2-";;:.4' ____ -+--+-+-I-+-"-,/ 

lC3-'(3"-'-----+++-I==L-,/ 

seLECT I" ,2, 

A (14) NP----+-+-H 

!: ::~' 
uATA2 

2~.-"'~2I~----t=F~~r-~ 

~3-'''~~~---_c~==~r-~ 

iii (15 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -,-0.5V or VI > Vee +0.5V) . . ±20 mA 
• DC Output Diode Current, 10K 

(Vo <. -0.5V or Vo > Vee +0.5V) ±20 mA 
COntinuous Output Clirrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . . . . . ±70 mA 
Continuous Current Ttirough 

Vee or GND pins. . . . . . . . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vce .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range .J<S74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf " ..... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V+l0% Unless Otherwise Specified) -

Characteristic Symbol Test Conditions Ta=25°C 
I KS74HCTLS KS54HCTLS 
Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High·Level 
2.0 2.0 2.0 V Input Voltage VIH 

Maximum Low-Level 
0.8 0.8 0.8 V Input Voltage VIL 

Minimum High-Level VIN=VIH or VIL 
Vce -0.1 VOH 10=...,20,..A Vee Vee -0.1 Vee -0.1 V Output Voltage 

10- 6mA 4.2 3.98 3.84 3.7 

VIN""VIH or VIL 
0.1 Maximum Low-Level 10=20,..A 0 0.1 0.1 

VOL 10=12mA 0.26 0.33 0.4 V Output Voltage 
10 24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0 .. 1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10UT-0,..A , 
per input pin 

. Additional Worst V~=2.4V 

Case Supply t.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT-0,..A 
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Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 

AC ELECTRICAL CHARACTERISTICS (Input tr , t,,,,6 ns), HCTlS352 

T. =2S·C 
KS74HCTLS KS54HCTLS 

T.= -40·C to +8S·C T.= -ss·c to ... 12S·C 
Charactarlstic Symbol Conditions' Vee = s.ov 

Vcc = S.OV::t: 10% Vcc=S.OV::t: 10% 

Typ GuarantHcl Limits 

tPLH 
CL=50pF 23 30 38 

,Maximum Propagation Delay, CL=150pF 26 33 43 
AorBtoY CL=50pF 23 30 38 

tpHL CL=150pF 26 33 43 

tPLH 
CL=50pF 19 26 32 

Maximum Propagation Delay, CL =150pF 21 29 37 
Data (Any C) to Y CL=50pF 19 26 32 

tpHL CL=150pF 21 29 37 

tPLH 
CL=50pF 19 26 32 

Maximum Propagation Delay, CL=150pF 21 29 37 
G to Y CL=50pF 19 26 32 

tpHL CL=150pF 21 29 37 
.. ---

Maximum Input Capacitance CIN 5 
-- - .. -

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc, 
t For AC switching test circuits and timing waveforms see section 2, 
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KSS4HCTLS 353 
KS74HCTLS .. 

Dual 1-of~4 Data Selectors/Multiplexers 
with 3-5tate 'Outputs 

FEATURES 
• Inverting Version of '253 
• Permits Multiplexing from N lines to 1 line 
• Performs Parallel-to-Serlal Conversion 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface'directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs , 

PIN CONFIGURATION 

lG Vee 

B 2G 

lC3 A 

lC2 2C3 
lCl 2C2 
lCO 2Cl 

lV 2CO 
GND 2V 

FUNCTION TABLE 

SELECT DATA INPUTS 
OUTPUT 

OUTPUT 
CONTROL 

B A CO C1 C2 C3 G Y 

X X X X X X H Z 
L L L X X X L H 
L L H X X X L L 
L H X L X X L H 
L H X H X X L L 
H L X X L X L H 
H L X X H X L L 
H H X X X L L H 
H H X .x X H L L 

Select inputs A and B are common to both sections. 

ciS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection 
to the AND-OR-invert gates. Separate strobe inputs (el) are 
provided for each of the two four-line sections. 

The three-state Qutputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com­
mon outputs disabled (at a high-impedance state) the low­
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe is high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levelS. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 

STROBE 1G 111, 

ENABLE 

tCO es) 

101 16) 

DATA 1 

1C2 (4) 

tC3 C31 

( 
.12' 

"I£CT 

A (141 N>---+-+-H 

.[::~::~: 
DATA 2 

2C2 (12) 

2C3 (13) 
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Dual 1-of-4 Data Selectors/Multiplexers 
with 3-8tate Outputs 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V. 
DC Input Diode Current, 11K . 

(VI < -0.5V or VI > Vec +0.5V) . . .. ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output CUrrent Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins. . . . . ±250 mA 
Storage Temperature Range, T.Ig ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
Ttlese are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

t Power Dissipation temperature derating: 
PlaStic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Qperating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an ap:xopriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise SpeCified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta=25°C Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Vcc -0.1 VOH 10=-20,.A Vcc Vcc -0.1 Vcc -0.1. V Output Voltage 

:, =-6mA 4.2 3.98 3.84 3.7 

VIN=VIH orVIL 
0.1 Maximum Low-Level 10=20,.A 0 0.1 0.1 

Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,.A Current 

Maximum 3-State Output Enable 
±10.0 ,.A loz =VIH ±0.5 ±5.0 Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 ,.A Supply Current 10UT-0,.A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Lllcc other Inputs: 2.7. 2.9 3.0 mA 
Current .at Vcc or GND .' ' .... 

10UT=0,.A 
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Dual 1-01-4 Data Selectors/Multiplexers 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir • 1, .. 6 ns). HCTLS353 

T.'=2S·C 
KS74HCTLS KSS4HCTLS 

T.= -40·,C to +SSOC T.", -55°C to +12SoC 
Char.cterllllie Symbol Conditions! Vcc=S.OV 

Vcc=S.OV:l:10% Vcc=S.OV:I: 10% 

Typ GuarantMCI Limits 

IpLH 
CL=50pF 24 32 40 

Maximum Propagation Delay. CL=150pF 27 35 45 
AorBtoAnyY 

tPHL 
CL=50pF .. 24 32 40 
CL=150pF 27 35 45 

tPLH 
CL=50pF 15 20 25 

Maximum Propagalion Delay. CL=150pF 18 23 30 
Data (any C) to any Y CL=50pF 15 20 26 

tpHL CL=150pF 18 23 31 

CL=50pF 17 23 29 
tpZH CL=150pF 20 26 34 Maximum Output Enable f--- RL=1kO 

Time. ~ to Y 
tPZL 

CL=50pF 17 23 29 
CL=150pF 20 26 34 

Maximum Output Disable ~ RL=1kO 20 27 34 
Time. G to Y tpLZ CL=50pF 20 27 34' 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT 10 

Power Dissipation Cpo 
Capacitance • 

• Cpo determines the no-ioad dynamic power dissipation: Po==Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforma see section 2. 
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FEATURES 
• Function, pln-out, speed and drive compatibility with 

S4/74LS logic family , 
• Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IOL =24 mA @ VOL =·O.SV) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS7~HCTLS: -40·C to +8S·C 
KSS4HCTLS: - SS·C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

/II Vee 

AI 132 

VI A8 

A2 VB 

V2 AS 

A3 V5 

V3 A4 

OND V4 

LOGIC DIAGRAMS 
'385 '388 

AI 
(3) 

Yl 
(3) 

Yl 

A2 
(5) 

V2 
(5) 

V2 

A3 
(71 

Y3 
(7) 

V3 

A4 
(9) 

Y4 
(9) 

Y4 

Y5 
(III 

V5 

V6 
(.13) V8 

Gl Gl 
(1) 

ii2 (15) G2 (15) 
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Hex Bus-Drivers with 
3-8tate Outputs. 

DESCRIPTION 
These high-speed Hex bus drivers are designed specifically 
to improve both the performance and density of 3-state 
memory address drivers, clock drivers, and bus oriented 
receivers and transmitters. 

The '365 and '366 have two output enables (G1 and (2) 
NOR'ed together to control all six gates. The '367 and 

'368 have two output enables which are configured so that 
one enable (G1) controls four gates and the other (G2) con· 
trois the remaining two gates. The '366 and '368 have in­
verting data paths. The '365 and '367 have noninverting 
data paths. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The Input and output voltage levels 
allow direct Interiace with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

FUNCTION TABLES 

'385 and '388 '387 snd '388 

Inputs Y Outputs 

ci1 02 A '385 '388 

Inputs Y Outputs 
1-=---'- '--' -~-r-

G1 & 02 A '387 '388 

L L L L H .L L L H 

L L H H L L H H L 
H X X Z Z H X Z Z 

X H X Z Z 

'387 '388 

(3) 
VI VI 

(5) 
Y2 V2 

(7) 
V3 Y3 

(9) 
V4 V4 

(11) 
V5 V5 

(13) 
VB V8 
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KS54HCTLS 3-6--7~'13-. 6-S-A'---" 
KS74HCTLS 11/1 

Absolute Maximum Ratings· 
Supply Voltage Range Vee.. -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .. , .. ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range. T.Ig .. , -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Hex 'Bus-Drivers with 
3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range .J(S74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +1.25°C 

Input Rise & Fall Times. tr. tf . . . . . . . . . Max 500 AS 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T. =2SoC T. = -40°C to +8SoC T. = -55°C to +12S"C Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH 10--20,..A Vee Vee -0.1 Vcc -0.1 Vee -0.1 V Output Voltage 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=20,..A 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 ,..A Leakage Current 

VouT=Vee or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10UT-0,..A 

per input pin 
Additional Worst VI=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10UT=0,..A· 
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KS54HCTLS .:1 U~111 ~_uu,.. 
KS74HCTLS 367 A/36BA 

Hex Bus-Drivers with 
3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir • 11",6 ns). HCTLS365A. HCTLS367A 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonsl 
:.=25:~ T.=-400Cto +850C T.=-550Cto +1250C 

cc=5. Vee = 5.0V:!: 10% Vcc=5.0V:!: 10% 

Typ Guarantaad Limits 

IpLH 
CL=50pF 14 19 24 28 

Maximum Propagalion Delay. CL=150pF 17 22 29 34 
1--

A 10 Y CL=50pF 14 19 24 28 
IpHL CL=150pF 17 22 29 34 

tPZH 
CL=50pF 26 35 44 52 

Maximy"m Output Enable RL=1kO CL=150pF 29 38 49 58 
-

I Time. G to Y 
tPZL 

CL=50pF 26 35 44 52 
CL=150pF 29 38 49 58 

I Maximum Output Disable tpHZ 
- RL=1kO 26 35 44 52 

Time. G to Y tpLZ CL=50pF 26 35 44 52 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT 'output disabled 10 

Power Dissipation 
Cpo G=Vce 5 

Capacitance' (per driver) G=GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vce' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input t. tl",6 ns). HCTLS366A. HCTLS368A 

T KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditions I 
.=25°C T.= -400C to +85°C T.= -55°C to +125°C 

Vcc=5.0V Vee = 5.0V:!: 10% Vcc=5.0V:!: 10% 

Typ Guarantaad Limits 

tPLH 
CL=50pF 13 17 21 25 
CL=150pF 16 20 26 31 Maximum Propagation Delay. -

A to Y CL=50pF 13 17 21 25 
tPHL CL=150pF 16 20 26 31 

tPZH 
CL=50pF 26 35 44 52 

MaximY..m Output Enable _ RL=1kO 
CL=150pF 29 38 49 58 

-
Time. G to Y CL=50pF 26 35 44 52 

tPZL CL=150pF 29 38 49 58 

Maxim~m Output Disab!e ~ RL=1kO 26 35 44 52 
Time. G to Y tpLZ CL=50pF 26 35 44 52 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output disabled 10 

Power Dissipation 
Cpo G=Vee 5 

Capacitance' (per driver) G=GND 30 

• Cpo determines t!;le no-load dynamic power dissipation: Po=Cpo Vee' f + lee Vee_ 
t For AC switching test circuits and timing waveforms see section 2. 
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KSS4HCTLS 373 ' 
KS74HCTLS 

Octal D-Type 'Transparent Latches 
with 3-State Outputs 

FEATURES 
• 8 latches In a single package 
• Full parallel access for loading 
• Function, pllH)ut, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IOL =24 mA til VOL =O.SV) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV' 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -55°C to +12SoC 

• Package options include' plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

oc Vee 
10 80 
10 80 
20 70 
20 70 

30 60 

3D 60 
40 50 
4Q 50 

GNO C 

LOGIC DIAGRAM 

10 ' 20 3D 40 

c 

10 20 30 
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DESCRIPTION 
The '373 conf-ists of 8 high-speed D-type latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty. It can be used in implementing buffer registers, 1/0 ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (C) is high" 
the 0 outputs follow the data (0) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the 0 inputs. 

The output buffers are controll~d by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches: Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capabiHty 
equivalent to their LSTTL counterparts and yet maintain 
CMOS poiNer levels. The input and output voltage levels 
'allow direct interface with TTL, NMOS and CMOS devices 
without any external cOl'I)ponents. 

All inputs and outputs are protected from damage due to 
statiC discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs 

OC Enable C 0 

L H H 
L H L 
L L j 
H X X 

60 70 80 

50 6Q 70 

Output 

Q 

H 
L 

00 
Z 

(19) 

eo 
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KS54HCTLS 373' 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc; -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vec +0.5V) ±20 -rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . . ±70 mA 
Continuous Current Through 

Vcc or GND pins ........ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ..... 500 mW 

• Absolute M~imum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal D-Type Transparent Latches 
with 3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . ....... 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range ·KS74 HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

TA=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions TA= -40°C to +85°C TA= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20/lA Vcc Vcc -0.1 Vcc -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=2O/lA 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0· ±1.0 /lA Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 /lA Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 /lA Supply Current 10UT=0/lA 

per input pin 
Additional Worst Vz=2.4V 
Case Supply 61cc Other Inputs: 2.7 2.9 3.0 mA 
Current At Vccor GND 

10=0 
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KS54HCTLS 373 
KS74HCTLS .. 

Octal 0-Type Transparent Laiches 
with 3-5tate Output . 

AC ELECTRICAL CHARACTERISTICS (Input t" t,,,6 ns), HCTLS373 

KS74HCTLS KS54HCTLS 
T. =~5·C .T.= -40·C to +85·C T.= -~5·C to +125·C 

Characteristic Symbol Cendhlonst Ycc=5.0Y Ycc=5.0Y%10% . Ycc=5.0Y% 10% 

Typ Guaranteed Limits 

tpLH 
CL= 50pF 14 18 23 

Maximum Propagation Delay, CL=150pF 17 21 28 

D to a CL=50pF 14 18 23 
tpHL 

CL=150pF 17 21 28 

tpU;! CL =!50pF 22 30 37 

Maximum Propagation Delay, CL=150pF 25 33 42 

Ctoanya 
tPHL 

CL=50pF 22 30 37 
CL=150pF 25 33 42 

tPZH 
CL=50pF 24 32 40 
CL=150pF 27 35 45 Maximum Output Enable r--- Rt.=1kO 

Time, 5C to any a CL=50pF 24 32 40 
tPZL CL=150pF 27' 35 45 

Maximum Output Disable I !PHZ RL=1kO 19 25 31 

TIme, OC to any a tpLZ CL=50pF 19 25 31 

Minimum Pulse Width, 
tw 6 10 12 

C High 

Minimum Setup Time, 
t ... 2 3 4 

D before C' 

Minimum Hold Time, 
th 6 10 12 

Dafter C' 

Maximum Input Capacitan!ie CIN 5 

Maximum Output Capac.itance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance' (per latch) OC=GND 30 

.* Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and liming waveforms see section 2. 
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KS54HCTLS 374 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74lS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

1l'e Vee 

10 80 
10 80 

20 . 70 

20 70 

30 60 
3D 60 

40 50 
40 50 

GNO CLK 

LOGIC DIAGRAM 

10 20 3D 
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Octal D-Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
The '374 consists of 8 high-speed Ootype edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, 1/0 ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered on the positive transition 
of the cloCk. The 0 outputs are set to the logic levels that 
.were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output 

OC ClK D Q 

L t H H 
L t L L 
L L X 00 
H X X Z 

50 60 70 80 
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KS5,4HCTLS 374 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. ""',. -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) , . , ,. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ... , ±20 mA 
. Continuous Output Current Per Pin. 10 

(-0.5V < Vo < \lee +0.5V) , , , , , , . ,. ±70 mA 
Continuous Current Through 

Vee or GND pins ... , , . , ...... , , , ,±250 mA 
Storage Temperature Range. TSIg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt, , ... , 500 mW 

• Absolute Maximum Ratings are those values beyond' 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 0-Type Flip-Flops 
with 3-5tate. Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 1~5°C 

Recommended Operating Conditions 
Supply Voltage. Vcc ..... , . , , , , , . , 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT ' , OV to Vee 
Operating Temperature 

Range,!(S74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf ' . , , ... , , Max 500 ns 

• Unused Inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc-5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characterlatlc Sy,mbol Teat Condltlona T •• -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed L1mlta 

Minimum High-level 
VIH 2.0 '2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN-VIH or VIL 

Output Voltage VOH 10--2OIlA Vce Vee -0.1 Vee -0.1 Vee -0.1 V 
10--6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum LOw-Level 

VOL 10-2OIlA 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vce or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 jlA 
VouT-Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 IlA Supply Current 10UT=01lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOIJT=OIlA 
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KS54HCTLS 374 
KS74HCTLS 

Octal D-Type Flip-Flops 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t" t!<6 ns), HCTLS374 

T. -Z5'C 
KS74HCTLS KS54HCTLS 

T. - -40'C to +85'C T. - - 5S'C to + 12S'C 
Cherect.,latlc Symbol Condltlona! Vcc-5.0V Vcc-S.OV:t10% Vcc-5.OV:t 10% 

Typ Guaranteed Limit. 

Maximum Operating Frequency fmax CL-50pF 45 35 ;30 

tpLH CL"'50pF 21 28 35 

Maximum Propegation Delay, CL-150pF 24 31 40 

ClK to any Q 
tPHL 

CL-50pF 21 28 35 
CL-150pF 24 31 40 

tPZH 
CL-50pF 21 28 35 

Maximum Output Disable RL-1kO 
CL-150pF 24 31 40 

'-
Time, ac to any Q 

tpZL CL-50pF 21 28 35 
CL-150pF 24 31 40 

MaxImum Output Disable ~ RL-1kO 19 25 31 
Time, OC to any Q tpLZ CL-50pF 19 25 31 

Minimum Pulse Width, 
tw 7 10 12 

CLK High or Low 

Minimum Setup Time, 
tau 10 13 1.1 D before ClKt 

Minimum Hold Time, 
th -3 0 0 D" after ClKt 

Maximum Input Capecltance CIN 6 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation Cpo OC=Vcc 6 
Capacitance· (per stage) OC=GND 30 

• Cpo determines the no,loed dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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K.S54HCTLS 377 
KS74HCTLS 

FEATURES 
• Can be used for Implementing 

- Buffer/Storage Registers 
- Shift Registers 
- PaHern Generators 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 rnA @ VOL =O.5V 
• Inpu~s and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

G v~ 

10 sa 
10 80 
20 70 

20 70 
3Q 60 
3D 60 
40 50 
40 50 

GNO CLK 

LOGIC DIAGRAM 
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Octal 0-Type Flip-Flops 
with Clock Enable 

DESCRIPTION 
The '377 contains eight positive·edge·triggered (Hype flIP­
flops with an enable input. This part is similar to '273 but 
features a latched clock enable (6) instel\ld of a common 
clear. . 

Information at the 0 inputs meeting the setup time re­
quirements is transferred to the 0 outputs on" the positive· 
going edge of the clock pulse if G is low. Clock triggering 
occurs at a particular voltage level and is not directly related 
to the transition time of the positive-going pulse. When the 
clock input is at either the high or low level. the 0 input 
signal has nQ effect at the output. The circuits are design­
ed to prevent false clocking by transitioins at the G input. 

These devices provide speeds and drive capability 
equivalent to their LSTTL cOUllterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from darn~ge due to 
static discharge by internal diode ciamps to Vcc and 
ground. 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

G CLK DATA Q 

H X X 00 
L t H H 
L t L L 
X L X 00 
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KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, .. -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±35 rnA 
Continuous Current Through 

Vce or GND pins ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal D-Type Flip-Flops 
with Clock Enable 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C' 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN, VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr • tl ... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

To=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions To= -40°C to +85°C To= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20,..A Vec Vcc -0.1 Vec -0.1 Vcc -0.1 V 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0-4 V 
lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vec or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Ice 

VIN=Vee or GND 8.0 80.0 160.0 ,..A Supply Current lOUT = o,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vce or GND 

lOUT = o,..A 
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KS54HCTLS 377· 
KS74HCTLS 

Octal 0-Type Flip-Flops 
with Clock Enable " 

AC ELECTRICAL CHARACTERISTICS (Input tr, tr't6 ns), HCTts377 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonst 
T. =2SoC T.= -40.C to +85°C T. = -SsoC to +12S·C 
Vcc=S.OV" Vi:c="S.OV:l:10% Vcc=S.OV:I: 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 45 35 30 25· 

Maximum Propagation Delay, ~ CL=50pF 
18 27 32 38 

CLK to Any Q .tpHL 18 27 32 38 

Minimum GLow 
tw 

12 16 20 25 
Pulse Width CLK high or .Low 12 16 20 25 

Minimum Setup Data 
t.., 

6 10 15 20 
TIme before CLKt G high or LOW 15 20 25 25 

Minimum Hold Time, 
lh -3 0 0 0 Data after CLKt 

Maximum Input Capacitance C'N 5 

Power Dissipation Capacitance· CPO 

• Cpo determines the no·load dynamic power dIssIpatIon: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 390 
KS74HCTLS 

FEATURES 
• Individual clock for A and B flip-flops provide dual of. 2 

and + 5 counters 
• Direct clear for each 4-blt counter 
• Significant provement in system density through 

reduced counter package count. 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "smail outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Vee 

2CKA 
2CLR 
20. 
2CKB 
20. 

100 20c 
GNO 200 

FUNCTION TABLES 

BGD COUNT SEQUENCE 
(Each Counter) 

(See Note A) 

COUNT 
OUTPUT 

Qo Qc Qa QA 

0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

Dual 4-Bit Decade Counters 

DESCRIPTION 

These devices incorporate dual divide·by·two and divide· 
five counters, which can be used to implement cycle 
lengths equal to any whole and/or cumulative multiple of 
2 and/or 5 up to divide·by·1 00. When conneoted as a bi· 
quinary counter, the ~eparate divide·by·two circuit can be 
used to provide symmetry (a square ware) at the final out· 
pur stage. The '390 incorporates dual divide·by·two and 
divide·by·five counters, which can be used to implement 
cycle lengths equal to any whole and/or cumulative 
multiples of 2 and/or 5 up to divide·by·1 00. When con­
nected as a bi·quinary counter, the separate divide-by-low 
circuit can be used to provide symmetry (a square wave) 
.at the final outpur stage. The '390 has parallel outputs from 
each counter stage so that any submultiple of the input 
count frequency is available for system-timing signals. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

BIQUINARY (5-2) 
( Each Counter) 

(See Note B) 

OUTPUT 

QD Qc Qa 

L L L 
L L L 
L L H 
L L H 
L H L 
H L L 
H L L 
H L H 
H L H 
H H L 

QA 

L 
H 
L 
H 
L 
L 
H 
L 
H 
L 

NOTES A. Output QA is connected to input eKB for BCD count. 
B. Output QD is connected to input CKA for biquinary cOllnt. 
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KS54HCTLS 390 
KS74HCTLS 

LOGIC DIAGRAM 

(1.15) 

Dual 4-Bit Decade Counters 

a.~ o. 

eLEAR 

(4.12) 
eKB ;:L.)-< T 

--CT 

~=o-. T 

(2 

eLR 
. 't. 

..... 

Absolute Maximum Ratings· 
Supply Voltage Raflge Vee; ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ........ '. ±35 mA 
Continuous Current Through 

Vee or GND pins ................ ±125 mA 
Storage Temperature Range, Tstg ... -65.oC to +150°C 
Power Dissipation Per Package, Pdt ' ...... 500 mW 

• Absolute Maximum Ratings are thos,e values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 
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'1' 

a.~~ o. 

e~ARa,~ 

Oc 

Oc 
eLEAR 

r 
a, 

aD 
eLEAR 

-r 

~ 0) 

Oc 

~ 9) 
aD 

t Power Dissipation temperature derating: 
Plastic Package IN): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC fram 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee ' , , . , , , , , ..... 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, t" tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54HCTLS 390 
KS74HCTLS Dual 4-8;t Decade Counters 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise SPecified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C 

Typ Guaranteed limits 

Minimum High-Level 
VrH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
. VrL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VrN=VrH or VrL 

Output Voltage VOH 10=-20IlA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-4mA 4.2 3.98 3.84 3.7 

VrN=VrH or VrL 
Maximum Low-Level 

VOL 
10=201lA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 
10=8mA 0.39 0.5 

Maximum Input 
IrN VrN=Vcc or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VrN=Vcc or GND 8.0 80.0 160.0 
Supply Current 10UT=01lA 

per input pin 

Additional Worst Vr=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=01lA 

. AC ELECTRICAL CHARACTERISTICS (Input tr• t,.,r;;6 ns). HCTLS390 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditions t 
:.=250; T.=-400C to +850C T.=-550C to +1250C 

cc = 5.0 Vee = 5.0V:i: 10% Vcc=5.0V:i: 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency 
fmax 35 25 20 20 CKA to QA or CKB to QB 

Maximum Propagation Delay. ~ 15 20 .25 30 
CKA to QA tpHL 15 20 25 30 

Maximum Propagation Delay. ~ 36 48 60 72 
CKA to Qc tPHL 36 48 60 72 

Maximum Propagation Delay. tPLH CL=60pF 16 21 26 31 
-

CKB to QB tpHL 16 21 26 31 

Maximum Propagation Delay. ~ 24 32 40 48 
CKB to Qc tPHL 24 32 40 48 

Maximum Propagation Delay. tpLH 16 21 26 31 
-

,CKB to Qo tPHL 16 21 26 31 

Maximum Propagation Delay. 
tpHL 24 32 40 48 CLR to Any Q 

Minimum ICKA or CKB high or low 
Iso 

12 16 20 24 

Pulse Width I CLR high 12 16 20 24 

Minimum Setup Time. 
Isu 15 20 25 30 CLR inactive before CKA or CKB 

Maximum Input Capacitance CrN 5 

Power Dissipation Capacitance Cpo 

• Cpo determrnes the no-load dynamrc power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

Unit 

V 

V 

V 

V 

IlA 

IlA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drlv.current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs Interface directly with nL, NMOS 

and CMOS devlcea 
• Wide operating voltage range: 4.5V to S.5V 
• Characterized for operation over Industrial and 

military tempereture renges: 
KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -S5·C to +125·C 

• Package options Include plaatlc "small outline" 
packages, standard plastiC and ceramic 300-mil DIPs 

PIN CONFIGURATION 

lCI.K Vee 

lCLA 2CI.K 

la, 2CLR 

1 a. 20, 

lac 20. 

1 aD 200 

GND 2aD 

LOGIC TIMING WAVEFORMS 

Dual 4-bit Binary Counters 

DESCRIPTION 
The '393 consists of two independent' 4-bit binary counters 
each with its own clear and clock Inputs. N-bit binary 
counters can be impiemented with each package providing 
the capability of divide-by-256. Parallel outputs from each 
counter stage provide any submultiple of the Input count 
frequency for system timing signals. 

These devices provide speeds and drive capability 
equivalent to their LSnL counterpart~ and yet maintain 
CMOS power levela. The Input and output voltage levels 
allow direct interface with nL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static diacharge by internal diode clamps to Vcc and 

, ground. 

LOGIC DIAGRAMS 
t 

(1,13) 
CLK --'--.... 

(3,11) OUTPUT 
a, 

(4, 101 OUTPUT 
a. 

(5. 9) OUTPUT 
. ac 

(6, 81 OUTPUT 
aD 

o 1 1 1 2 1 3 1 4 ·1 5 1 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I .15 I 0 I 

CI.K 

CLA JrJ~------------~------~---------------------~-------------------------
a, 

o.l....l __ ..... 

00 .... l'--____ ..... 
aD J~ _______________________________________ _....I 
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KSS4HCTLS 393 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vee •........ -0.5V to +7V 
DC Input Diode Current. ilK 

!VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins ................ ±125 mA 
Storage Temperature Range. T.tg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt . . . . . . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them Is not Implied. Long ex­
posure to these conditions may affect device reliability. 

Dual4-bit Binary Counters 

t Power Dissipation temperature derating: . 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall Times. t,. tl . . . . . . . . . Max 500 ns 

• Unused Inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25·C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40·C to. +85·C T.- -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltsge VOH 10=-2OfAA Vee Vee -0.1 Vec -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20fAA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

lo=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 fAA Current 

Maximum Quiescent 
lee 

VIN=Vee or GND 8.0 80.0 160.0 fAA Supply Current 10UT=OfAA 
per input pin' 

Additional Worst VI=2.4V 
Case Supply lI.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=OfAA 
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KS54HCTLS 393 
KS74HCTLS Dual 4-bit Binary Counters 

" 

AC ELECTRICAL CHARACTERISTICS (Input tr, t",,6 ns), HCTLS393 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions t 
T.=2SoC T.=-40°Cto +8soCT.=-S5°Cto +125°C 

Unit' Vee = 5.0V Vee = 5.0V:!: 10% Vce=5.0V:!: 10% 

Typ Guaranteed LlmHs 

Maximum Clock Frequency 1m"" 40 30 25 

Maximum Propagation Delay, tPLH 15 20 25 
r----

A to QA ,,' tpHL 15 20 25 

Maximum Propagation Delay, ~ 26 35 44 
AtoQs' tPHL CL=50pF 

26 35 44 

MaximjJm Propagation Delay, ~ 34 45 56 
A to Qc tpHL 34 45 56 

Maximum Propagation Delay, ~ 45 60 75 
A to Qo tpHL 45 60 75 

Maximum Propagation Delay, 
tpHL 29 39 49 

CLR to any Q 

Minimum Pulse I A Input High or Low 
tw 

10 13 17 

ICLA High Width 10 13 17 

Minimum Hold Time, 
tsu 10 13 17 

CLR Inactive before A 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo (per, counter) 40 

• CPO determines the no-load dynamic power dissipation: Po=Cpo Vcc' I + Icc Vcc. 
t For AC switching test circuits and timing wavelorms see section 2. 
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KS54HCTLS 399 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10L =8 mA @ VOL =O.SV 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options include plastic "smail outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

SEL 

a. 
lA 
2A 

28 

18 

a. 
GNO 

Vee 

aD 
10 

20 

2C 

lC 

ac 

CLK 

c8 SAMSUNG SEMICONDUCTOR 

Quad 2-Port Registers 

DESCRIPTION 
These are high-speed quad 2-port registers. They are the 
logical equivalent of a quad 2-input multiplexer followed by 
a quad 4-bit edge-triggered register. A common select in' 
put (SELl selects between two 4-bit input ports. The 
selected data is transferred to the output register on the 
low-to-high transition of the clock input. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs Output 

SEL Port 1 Port 2 Q 

I I X L 

I h X H 

h X I L 

h X h H 

I = Low Voltage Level one setup time prior to the low·to-high 
clock transition 

h = High Voltage Level one setup time prior to the low-to-high 
clock transition' 
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KS54HCTLS' 399 
KS74HCTLS 

LOGIC DIAGRAM 

18 (6) 

28 (5) 

le (11) 

" ., 
2e (12) 

, 10 (14 
, 

20 (13) 

eLK (9) 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to :Vl.V 
DC Input Diode Current, 11K '. ' 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . . .. ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . . . . . .. ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent .damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect deviCE! reliability. 
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Quad 2-Port Registers 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . .. 4.5V to 5.5V 
DC Inpu.t & Output Voltages', VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise &. Fall Times, tr, tf· .. Max 500 ns 

• Unused inputs must always be tied to an 'appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 399 
KS74HCTLS Quad 2-Port Registers 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

KS74HCTLS KSS4HCTLS 
Characteristic Symbol Test Conditions 

T.=2S'oC 
T.=-400Cto +8SoC T.=-SSOCto +12SoC Unit 

Typ Guaranteed limits 

Minimum High-level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-level VIN=VIH or VIL 

Output Voltage VOH lo=-20JlA Vee Vee -0.1 Vee -0.1 Vee -0.1 
lo=-4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum low-level 

VOL 
lo=20"A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0,4 
lo=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 
Supply Current IOUT=O"A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs; 2.7 2.9 3.0 
Current at Vee or GND 

IOUT=OJlA 

AC ELECTRICAL CHARACTERISTICS (Input fr. tf'l'6 nsl. HCTlS399 

T. =25°C 
KS74HCTLS KS54HCTLS 

T.= -40°C to +B5°C T.= -55°C to +125°C 
Characteristic Symbol Conditions t Vcc=5.0V 

Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

Propagation Delay. ~ CL=50pF 22 30 37 
ClK to Q or Q tpHL 22 30 37 

Minimum Pulse Width. 
tw 10 13 17 

ClK High or low 

Minimum Setup Data 
tau 

10 13 17 
Time before ClKt Word Select 10 13 17 

Minimum Hold Data 
th 

-3 0 0 
Time after ClKt Word Select -3 0 0 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation; Po=;Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 423 
KS74HCTLS' 
Preliminary Specifications 

FEATURES 
• Simple pulse width lormula tw = 0.4SRC 
• DC triggered lrom active HIGH 01' active Low inputs 
• Retrlggerable lor very long output pulses up to 100% 

duty cycle 
• Overriding clear terminates output pulse 
• Schmitt trigger A & B Inputs allow inlinlte rise and 

lall times on these Inputs 
• Functions, pln-out, speed and drive compatlvillty with 

S4/74LS logic lamily 
• Low power consumption characteristic 01 CMOS 
• High drive current outputs: 

IOL=8mA @ VOL=O.SV 
• Inputs and outputs Interlace directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range; 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8S"C 
KSS4HCTLS: -55°C to +12SoC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-lllil DIPs 

PIN CONFIGURATION 

AI 
81 

rn:Rl 
l!1 

02 

C'XT2 
RUT2/CEXT 

GNO 

Vee 

REXT,JCEXT 

CexT1 

01 
l!2 

m2 
82 

7\2 
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Dual Retrlggerable Monostable 
Multlvlbrator with Clear 

DESCRIPTION 
The .'423 contains dual retriggerable monostable 
multivlbrators with output pulsewidth control by two 
methods. The basic pulse time is programmed by selec· 
tion of an extemal resistor (REl(T) and capacitor (CEXT). The 
extemal resistor and capaCitor are normally connected as 
shown timing component. 
Once triggered, the basic output pulse width may be ex· 
tended by retriggering the gated active Low·going edge 
input (Ai) or the active High·going edge input (Bi). By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. 
Pulse width stability over a wide range of temperature and 
supply is achieved using linear CMOS techniques. 
The output pulse equation is simply; 
tw=O.45XRExrXCExr(typ). 
Where tw is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by intemal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Inputs 

CLR A 
L 'x 
X H 
X X 
H L 
H + 

H= HIGH voltage level 
L= LOW voltage level 
X= don't care 

B 

X 
X 
L 
t 
H 

t= LOW to HIGH transition 
+= HIGH to LOW tranSition 

Sl= one HIGH level output pulse 
"l.f= one LOW -level output pulse 

Outputs 

Q Q 

L H 
L H 
L H 

11.. 1.1" 
.n.. 1.1" 
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KS54HCTLS 423 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ............... -0.5V to +7V 
DC Input Diode Current, 11K 

(V,<-0.5V or V,>Vcc+0.5V) ................. ±20 rnA 
DC Output Diode Current, 10k 

(Vo<-0.5V or Vo>Vcc+0.5V) ............... ±20 rnA 
Continuous OUtput Current Per Pin, 10 

(-0.5V<Vo<Vcc+0.5V) ......................... ±35 rnA 
Continuous Current Through 

Vcc or GND pins ................................. ±125 rnA 
Storage Temperature Range, TOlg -65°C to +150°C 
Power Dissipation Per Package, Pdt ............ 500 mW 
• Absolute Maximum Ratings are those .values beyond 

which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Dual Retrlggerable Monostable 
Multivibrator with Clear 

t Power Dissipation temperature derating: 
Plastic Package(N): -12mW/oC from 65°C to 85°C 
Ceramic PackagillJ): -12mW/oCfrom100°C to 125°C 

Recommended Operating Conditions 

Supply Voltage, Vcc ............................ 4.5V to 5.5V 
DC Input & Output Voltages·, Y,N, Your ..... OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, t, .................. Max 500 ns 
• Unused inputs must always be tied to an appropriate logic 

voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified). 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level V,H 2.0 2.0 2.0 V 
Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level 
V,N=V,H or V,L 

VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V Output Voltage 
10=-4mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage lo=4mA 0.26 0.33 0.4 V 
lo=8mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10ur=0,..A 

per input in 
Additional. Worst V,=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

lour = O,..A 
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KS54HCTLS, 423 
KS74ttCTLS 

Dual Retrlggerable Monostable 
Multivlbrator with Clear ' 

. AC, ELECTRICAL CHARACTERISTICS (Input tr. tt<6 ns). HCTLS423 

T.-2S·C 
KS74AHCTLS KSS4AHCTLS 

T.- -40·C 10 +8S·C T.- -5S·C 10 +12S·C 
Characteristic Symbol Condltlonst Vcc=5.0V Vcc- 5.OV:t10% Vcc~5.0V:t 10% 

Typ . Guaranteed Llm"_ 

Propagation Delay ~ 23 33 41 

A. Bto Q. a tpHL CL=50pF 
23 33 41 

Propagation Delay ~ C •• I"O. 20 27 34 

Ci:A to Q. a tpHL R"1-5kD 20 27 34 

Output Pulse Width 1 two1 116 200 207 

CL-50pF 4.0 3.8(mln) 
Output Pulse Width 2 two2 C.xt-1 OOOpF 4.5 

5.0 5.2(max) 
R.xt=10kO 

'Trigger Pulse Width tw 
CL-50pF 7 20 25 . 
AI=LOW 

1I'Igger Pulse Width tw 
CL-50pF 7 20 25 
BI-Hlgh 

Clear Pulse Width tw 
Cu=50pF 

CLRI=LOW 
8 20 25 

External Timing Resistance· R •• I 
2 2(mln) 

1000 1000(max) 

External TIming Capacitance Cm no restriction 

Input Capacitance Cln 5 

Power Dissipation Capacitance Cpo 

.• Cpo determines the no-load dynamiC power diSSipation: Po-Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

50 

50 

41 

41 

209 

2.7(min) 
7.5(max) 

30 

30 

30 

2(mln) 
1000(max) 

Application Information TIMING COMPONENT 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance. 
For output pulse widths greater than 1 OOf.lS or external 
capacitance greater than 1 OOOpF the following equation 
should be used. 

Where 

tw=k·R.xt·C.xl 

Iw is in second 
K is the multiplying factor 
and is approximately 0.45 for 
C.xt~1 OOOpF 
C"I is in F 

For best results. system ground should be applied to the 
Cexl terminal. These devices do not require a switching 
diode in series with the Rext/Cext terminal (as required by 
some other monostable multivibrators) 

c8 SAMSUNG SEMICONDUCTOR 
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M 

TO Cexr TO Ro""Cexr 
TERMINAL TERMINAL 

Unit 

ns 

ns 

ns 

f.IS 

ns 

ns 

ns 

kO 

pF 

pF 
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KS54HCTLS 4tJ::J/400 
KS74HCTLS 467/468 
FEATURES 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'485 and '486 '467 and '468 

01 Vee Vee 

A1 02 1A1 2G 

Y1 A8 1Y1 2A4 

A2 Y8 1A2 2Y4 

A7 1Y2 2A3 

Y7 1A3 2Y3 

Y3 A8 1Y3 2A2 

A4 YB 1A4 2Y2 

Y4 A5 1Y4 2A1 

GND Y5 GND 2Y1 

LOGIC DIAGRAMS 

'465 '466 

t 
., Yl ., Yl 

A2 Y2 A2 Y2 .. Y' .. Y' .. .S Y, .. Y' 

A' 
f11 

Y' 
f11 

Y' 

fl' Y8 " Y8 

A7 (1' 
V7 

(15) 
V7 .. f17 

Y8 
f17 Y8 

c8 SAMSUNG SEMICONDUCTOR 

Octal Buffers and Line Drivers 
with 3-State Outputs 

DESCRIPTION 
These high·speed octal buffers and drivers are designed 
specifically to improve both the performance and density 
of 3·state memory address drivers. clock drivers. and bus· 
oriented receivers and transmitters. The designer has the 
choice of inverting/ noninverting outputs and various types 
of output controis. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

Input Output 

G, G, A '465 '466 

L L L L H 
L L H H L 
H X X Z Z 
X H X Z Z 

Input Output 

G G A '467 '466 

H L L L H 
H L H H L 
L H X Z Z 

'467 '468 
10 lQ 

lAl lYl lAl lVl 

lA2 lY2 '" tV2 

," lY. '" lY3 

1M lY • lA' tV • 

2Yl f11 2Yl 

2Y2 (13 
2Y2 

{151 2V3 

(17) 2V4 
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"'T V" I "'T V v 
KS54HCTLS 4' 6 "71 A68 
KS74HCTLS I /., 

Absolute Maximum Ratings· 
Supply Voltage Range Vee. '" ' , ' , -0.5V to + 7V 
DC Input Diode Current. liK 

(VI < -0.5V or VI > Vee +0.5V) , , , " ±20 rnA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) , , '. ±20 rnA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . , . , , , ... ±70 rnA 
Continuous Current Through 

Vee or GND pins' .......... , . . . .. ±250 rnA 
Storage Temperature Range. T&lg ... ,-65°C to +150°C 
Power Dissipation Per Package. Pdt , ..... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. long ex­
posure to these conditions may affect device reliability. 

Octal Buffets and Line Drivers 
with 3 .. State Outputs 

t Power Dissipation tempe~ature derating: .' 
Plastic Package (N): -1~mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage; Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTlS: -40°C to +85°C 
KS54HCTlS: -55°C to +125·C 

Input Rise & Fall Times. tr. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERI~TICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25°C 
KS74HCTlS KS54HCTlS 

Characteristic Symbol Test Conditi9ns T.= -40·C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed limits 

Minimum High-level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum low-level 
VIL 0.8 0.8, 0.8 V Input Voltage 

Minimum High-level VIN=VIH or VIL 
VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 Output Voltage 

,10= -6mA, 4.2 3.98 3.84 3.7 
V 

VIN=VIH or VIL 
Maximum low-level 

VOL 10=201lA 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10,= 24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum 3-State Output Enable 
.". 

leakage Current loz =VIH ±0.5 ±5.0 ±10.0 Il~ 
VouT=Vee or GND 

Maximum Quiescent 
Icc VIN=Vee or GND 8:0 80.0 160.0 IlA Supply Current 10UT=01lA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10UT=01lA 
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. . 40:;)1400 
KS54HCTtS 467/ A68 

. KS74HCTLS I /.., 
Octal Buffers and line Drivers 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS' (Inpllt tr • t"'6 ns). HCTLS465. HCTLS466. 
HCTLS467. HCTLS468 

S4/74ACHT KS74HCTLS S4HCTLS 

Characteristic Symbol Conditions 
T.=2S·C T.= -40·C to +8S·C T.= -SS·C to +12S·C 

Unit 
Vcc=SV Vcc=SV±10% Vcc=S.OV± 10% 

Typ 

tpLH 
CL=50pF 11 15 19 

Maximum Propagation Delay. CL=150pF 14 18 24 
A to Y 

tPHL 
CL=50pF 11 15 19 
CL=150pF 14 18 24 

tPZH 
CL=50pF 24 32 40 

Maximum Output Enable TIme. RL =lkll 
CL=150pF 27 35 45 

Enable to Y 
tPZL 

CL=50pF 24 32 40 
CL=150pF 27 35 45 

Maximum Output disable Time. tpHZ - RL =1 kll 24 32 40 
Enable to Y tpLZ CL=50pF 24 32 40 

Maximum Input Capacitance CIN 4 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo 

Output Disabled 5 
Capacitance' (per stage) Output Enabled 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 

Guaranteed Limits 

22 
28 

22 
28 

.48 
54 

48 
54 

48 

48 

ns 

ns 

ns 

pF 

pF 

pF 

665 



I 
j 

KS54HCTLS -- .. -. -- .. - , 
KS74HCTLS 5201521/522 

FEATURES 
• Compares two 8-bit words 
• '518, '520 and '522 have 20KIl Pull-up resistors on 

Q Inputs 

INPUT OUTPUT FUNCTION 
TYPE PULL-UP AND 

RESISTOR CONFIGURATION 

'518 Ves P=Q open-drain 

'519 No P=Q open-drain 

'520 Ves P=Q totem-pole 

'521 No P=Q totem-pole 

, '522 Ves P=Q open-drain 

• Function, pin-out, speed and drive compatibihty wIth 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(lOL =24 mA @ VOL =0.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation oyer Industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to + 125°C 

• 'Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PlN CONFIGURATION 

G v" 
PO p=o~t 

00 07 
P1 P7 

01 OS 

P2 PS 

02 05 

P5 

04 

GND P4 

tP~O for '516 and '519; P=O for '520, '521, '522. 

ciiSAMSUNG SEMICONDUCTOR I 

8 .. Bit Identity Comparators 

DESPRIPTION 
These identity comparators perform comparisons on two 
eight-bit binary or BCD words. The '518 and '519 provide 
P=Q outputs, while the '520, '521, and '522 provide P=Q 
outputs, The '518, '519, and '522 have open-drain 
outputs. The '518, '520, and '522 feature 20-kQ inputs 
for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface. '!with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode ciamps to Vcc and 
'ground. 

FUNCTION. TABLE 

INPUTS OUTPUTS 

DATA ENABLE 
P=Q P=Q P,Q G 

P=Q L H L 

P>O L L 
, 

H 

P<Q' L L H 

X H L H 
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LOGIC DIAGRAMS 

'5181'519 

P7 

07 

P6 

06 

P5 

05 

P4 

04 

P3 

03 

P2 

02 

P1 

01 

PO 

00 

G 
(1) 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vec +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V <Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . ........ ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

=is SAMSUNG SEMICONDUCTOR 

8-Bit Identity Comparators 

, 5201' 521/' 522 

P7 
(17) 

07 
(Hi) 

P6 
(15) 

06. 
(16) 

P5 
(13i 

05 
(14) 

P4 
(11) 

04 
(12) 

(8) p-o 
P3 

03 
(9) 

P2 
(6) 

02 
(7) 

P1 
(4) 

01 

PO 

00 

G 
(1) 

t Power Dissipation temperature derating: 
Plastic Package (N): .-12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages:. VIN. VOUT OV to Vcc 
Operating Temperature 

Range .KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf .. ...... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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" ;;) '0/;;)':1' ' 
KS54HCTLS 5'"nll:"1r 11:"" 
KS74HCTLS ~UliJ~ I~~~ 

8~Bit Identity 
Comparators 

DC ELECTRICAL CHARACTERISTICS (Vee=5V=10% Unless Otherwise SpeeifiecJ) 

T.,,2S·C 
KS74HCTLS KS54HCTLS 

Parameter Symbol Test CondHlons TA"' -40·C to +8S·C T.= -SsoC to +f2S·C Unit 

Typ Guaranteed LlmH' 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage . 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN",VIH or VIL 
Output Vpltage VOH Ib=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
(Totem-pole Outputs) 10=-6mA 4.2 3.93 3.84 3.7 

Maximum Low-Level VIN=VIH or VIL 
Output Voltage 

VOL 
lo=20,..A C 0.1 0.1 0.1 

V (An Outputs) lo=12mA 0.26 0.33 0.4 
lo=24mA 0.39 0.5 

Maximum Input Vee=Max 
Current, VIN-2.7V -0.2 , -0.2 -0.2 mA 
(,518, '520 and '522 VIN"'0.4V -0.6 -0.6 -0.6 
o in'put) 

Maximum Input 
Current liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A 
(An other Inputs) 

Maximum Output 
VIN=\l1H or VIL Leakage Current loz VouT=Vee 

±0.5 ±5.0 ±10.0 ,..A 
(Open-Drain Outputs) 

For '518, '520 and 
'522: 
VIN=GND (00-07) 3.5 3.5 3.5 mA 

Maximum VIN=VCC or GND 
Oulescent Icc (an other inputs) 
Supply Current For '519 and '521: 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
IOUT=O,..A 

per input pin 
Additional Worst VI=2.4V 
Case Supply I Alec 

other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

louT = o,..A 
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KS54HCTLS 
KS74HCTLS 

:;, 1111:' 1 ~ 
520/521/522 

8-Bit Identity 
Comparators 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",6 ns). HCTLS518. HCTLS519 

54/74ACHT KS74HCTLS 54HCTLS 

Characterlstl.c Symbol Conditions 
T. =25°C T.=-400Cto +85'C T. _ - 55°C to + 125°C 

Vcc=5V Vcc=5V:!:10% Vcc=5.0V:!: 10% 
, 

Typ G"r,nteed Limits 

tpLH CL=50pF 26 33 40 47 
Maximum Propagation Delay. CL=150pF 29 36 45 53 
from P or Q to P=Q CL=50pF 21 28 42 

tPHL 
35 

CL=150pF 24 31 40 48 

tpLH C=50pF 23 29 35 41 
Maximum Propagation Delay, CL=150pF 26 32 40 47 
from G to P=Q CL=50pF 18 24 30 36 

tPHL CL=150pF 21 27 35 42 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT 
Power Dissipation Capacitance' CPO 

AC ELECTRICAL CHARACTERisTICS (Input tr , t,Et6 ns), HCTLS520, HCTLS521 

54174ACHT KS74HCTLS 54HCTLS 

Characteristic Symbol Conditions 
T. =25°C T. = -40°C to +85°C T. = -55°C to +125°C 
Vcc-5V Vcc=5V:!:10% Vcc=5.0V:!: 10% 

Typ Guaranteed Limits 

tPLH 
CL=50pF 12 22 28 33 

Maximum Propagation Delay, CL=150pF 15 25 33 39 
from P or Q tei P=Q 33 CL=50pF 16 22 28 tpHL 

CL=150pF 19 25 33 39 

tpLH 
C=50pF 15 20 25 30 

Maximum Propagation Delay, CL=150pF 18 23 30 36 
from G to P=Q CL=50pF 15 20 25 30 

tpHL 
CL=150pF 18 23 30 36 

Maximum Input CapaCitance CIN 5 

Maximum Output Capacitance COUT 

Power Dissipation CapaCitance' CPO 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,Et6 ns), HCTLS522 

54/74ACHT {(S74HCTLS 54HCTLS 

Characteristic Symbol Conditions 
T. =25°C T. = _40°C to +85°C T.=~550C to +125°C 

Vcc=5V Vcc=5V:!:10% Vcc=5.0V:!: 10% 

Typ Guaranteed Limit. 

tPLH 
CL=50pF 24 31 37 

Maximum Propagation Delay, CL=150pF 27 34 42 
from P or Q to P=Q CL=50pF 19 26 32 

tPHL CL=150pF 22 29 37 

tPLH 
C=50pF 23 29 35 

Maximum Propagation Delay, CL=150pF 27 32 40 
from G to P=Q CL=50pF 18 24 30 

tpHL 
CL=150pF 21 27 35 

Maximum Input CapaCitance CIN 5 

Power DiSSipation CapaCitance' Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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K$54HCTLS 5' 33 
KS74HCTLS 

Octal D· Type transparent Latches 
with 3-5tate Outputs 

FEATURES 
o 8 latches In a single package 
o Full parallel access for loading 
o Function, pln-out, speed and drive co,mpatlbility with 

S4I74LS logic family 
o Low power consumption characteristic of CMOS 
o 3-State outputs with high drive current 

(IOL -24 mA .. VOL =O.SV) for direct bui Interface 
o Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
o Wide operating voltage range: 4.SV to S.SV 
o Characterized for operation over Industrial and 

military temperatilre ranges: 
KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -55°C to +12SoC 

• Package options Include plastiC "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

/5Il' Veo 
lIS' sa 
lD SD 
2D 7D 
2~ 71S' 
~ etl 
3D SD 
4D 5D 
.a3 6tT 

GND C 

LOGIC DIAGRAM 
lD 2D 3D 4D 

cIS SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '533 consists of 8 high-speed D-type latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty, It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers, 

The latches are transparent: when the enable (C) is high, 
the Q outputs folloW the complements of the data (0) in· 
puts, When the enable is low, the outputs latch at the levels 
that were set up at .the 0 inputs. 

The ou~put buffers are controlled by a common signal (OC) 
which places the outputs at high-impedance state when 
it is taken 'high. The OC signal does not affect the Internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds arid drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct Int~rface with TTL, NMOS and CMOS devices 
without any externel components. 

All inputs and outputs are protected from damage due to 
static discharge by Internal diode clamps to Vcc and 
ground. ' 

FUNCTION TABLE 

lEach Latch) 

Inputs 

OC Enable C 0 

L H H 
L H L 
L L X 
H X X 

5D 7D SD 

60 

Output 

Q 

L 
H' 
00 
Z 

(191 

sa 
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KS54HCTLS 533 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, ',K 

(V, < -0.5V or V, > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
. which permanent damage to the device may occur. 

These are stress rlltings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 0-Type Transparent Latches 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85·C 
Ceramic Package (J): -12mW/oC from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, V'N, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inpuls must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwise Specified) 

T ... 25°C 
KS74HCTLS KS54HCTLS 

Charaeterlatlc Symbol Teet Conditione T .... -40°C to +85°C T .... -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=Vlii or V,L 

Output Voltage VOH lo--20,..A Vcc Vee -0.1 Vce -0.1 Vec -0.1 V 
lo--6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
lo-20,..A 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo-24mA 0.39 0.5 

Maximum Input 
liN V'N=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =V,H ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

V,N=Vee or GND 8.0 80.0 160.0 ,..A Supply Current IOUT=O,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply .t.lee other Inpuls: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0,..A 

c8 SAMSUNG SEMICONDUCTOR 671 
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KS54HCTLS 533 
KS74HCTL$ 

qctal D~ Type Transparent Latches 
with 3-$tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt<6 ns), HCTLS533 

T.=2S·C 
KS74HCTLS KS54HCTLS 

T. = -40·C to +8S·C T.= -ss·c to +12S·C 
Characteristic Symbol Cond"lon_t Ycc= S.OV Vcc=S.OY:t10% Ycc=S.OY:t 10% 

Typ Guaranteed L1m"_ 

tpLH CL=50pF 14 18 23 
Maximum Propagation CL=150pF 17 21 28 
Delay, D to a CL=50pF 18 23 

tPHL 
14 

CL=150pF 17 21 28 

tpLH C=50pF 22 30 37 
Maximum Propagation CL=150pF 25 33 43 
Delay C to Q CL=50pF 22 30 37 

tpHL 
CL=150pF 25 33 • 43 

tPZH 
CL=50pF 24 .32 40 

Maximum Output Enable CL=150pF 27 35 45 
Time, oc to any a ,--- RL=1kO 

CL=50pF 24 32 40 
tPZL CL=150pF 27 35 45 

Maximum Output Disable ~ RL=1kO 19 25 31 
Time, oc to any a CL=50pF tP12 19 25 31 

Minimum Pulse Width, tw 6 10 12 
C High 

Minimum Setup Time, 
tau 2 3 4· D before C~ 

Minimum Hold Time, 
tn 6 10 12 

D after C~ 

Maximum Input 
CIN 5 Capacitance 

Maximum Output 
COUT Output Disabled 10 

Capacitance 

Power Dissipation . 
Cpo OC=Vcc 5 

Capacitance' (per stage) OC=GND 30 

, Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 534 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74LS logic family' 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial, and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include pla~tic "small outline" 
packages, standard plastic and ceramic 300·mil DIPs 

PIN CONFIGURATION 

DC Vee 

1Q stl 
10 SO' 

20 7D 

20 70 
3'0 60 

3D 60 

,40 50 

4<:1 50 

GNO CLK 

LOGIC DIAGRAM 

10 20 3D 40 

c8 SAMSUNG SEMICONDUCTOR 

Octal 0-Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
The '534 consists of 8 high· speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability, It can be used in implementing buffer 
registers, 1/0 ports, bidirectional bus driver and working 
registers, 

The flip-flops are edge-triggered on the positive transition 
of the clock: the 5 outputs are set to the complement of 
the logic levels that were set up at the D inputs, 

The output buffers are controlled by a common signal (OC) 
which places the outputs in high-impedance state when it 
is taken high, The OC signal does not affect the internal 
operations of the flip-flops, Old data can be retained or new 
data can be entered while outputs are off, 

These devices provide speeds and drive capability 
equivalent to, their LSTTL counterparts and yet maintain 
CMOS power levels, The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components, 

All inputs and ou!puts are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

50 eo 

L 
L 

H L 
L H 

L L X 00 
H X X I Z 

70 SO 
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KS54HCTLS 534 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vec +0.5V) ..... ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0 5V) ±20 mAo 
Continuous Output Clirrent Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vc~ or GND pins . . . . . . . . . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings. only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 0-Type Flip-Flops 
with 3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc .............. 4.5V to.5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwi!'e Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A '0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

, Output Enable Maximum 3-State 
loz =VIH ±0.5 ±5.0 ±10.0 ,..A Leakage Current 

VouT=Vec or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10uT=0,..A 

per input pin 
Additional Worst VI=2.4V 
Case Supply .o.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT=0,..A 
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'KS54HCTLS 534 
KS74HCTLS 

Octal D-Type Flip-Flops 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr. t,<;6 ns). HCTLS534 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditione! 
T ... 2S·C T.= -40'C to +85'C T.= -SS'C to +12S'C 

Unit Vcc-S.OV Vcc-S.OV:10% Vcc-S.OV: 10% 

Typ Guaranteed Limits 

Maximum Operating 
fmax CL=50pF 50 35 30 

Frequency 

tpLH 
CL=50pF 21 28 35 

Maximum Propagation CL=150pF 24 31 40 
Delay. eLK to any a CL=50pF 28 35 

tPHL 
21 

CL=150pF 24 31 40 

tpZH 
CL=50pF 21 28 35 

Maximum Output Enable CL=150pF 24 31 40 
TIme. OC to any a f----- RL=1kO 

CL=50pF 21 28 35 
tPZL CL=150pF 124 31 40 

Maximum Output Disable tpHZ RL=1kO 19 25 31 
Time. OC to any a I---

CL=50pF tpLZ 19 25 31 

Minimum Pule Width. 
tw 9 13 15 

CLK High or Low 

Minimum Setup TIme. 
tau 10 13 17 

D before CLKt 
Minimum Hold Time. 

th -3 0 0 
Dafter CLKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation Cpo OC=Vcc 5 
Capacitance" (per stage) ~=GND 30, 

" Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee· f + Icc Vee, 
t For AC switching test eireLllls and timing waveforms see section 2, 

c8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 54011541 
KS74HCTLS '/. 

FEATURES 
• Function, pilHJut, speed and drive compatibility with 

S4I74LS logic family 
~ Low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs intertace directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -SsoC to +12SoC 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs' 

PIN CONFIGURATION 

Gl 
(1) 

~1 Vee ~2 
Al 132 
A2 Vl 

A3 V2 Al 

A4 V3 

A5 V4 A2 
A6 V5 

A7 V6 

AB V7 A3 

GND V8 

A4 

A5 

FUNCTION TABLE AS 

Input Output A7 

G, (f, A 'S40 'S41 

L L L H L A8 

L L H L H 
H X X Z Z 
X H X Z Z 
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Octal Buffers' and Line Drivers· 
with 3.;state Outputs 

. DESCRIPTION 
The '540 and '541 are general purpose high-speed octal 
line drivers/buffers with 3-state outputs. The inputs and 
outputs are located on opposite sides of the 20-pin 
packl;lge. thus improving circuit board density. The '540 
provides inverted data and the '541 provides true data af 
the outputs. 

The three-state control gate is a 2-input NOR such that 
if either <31 or <32 is, high, all eight outputs are in the high 
impedance state. 

These devices provide speeds aild drive capability 
equivalent to their LSTTL counterparts and yet maintai" 
CMOS power levels. The input and output voltage levels 
,allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground 

LOGIC DIAGRAMS 

'S40 (1) 'S41 
iii 
G2 

(19) 

(18) (18) 
Vl Al Vl 

(17) (17) 
V2 V2 A2 

(16) 
A 

(4) (18) V3 
V3 

(15) 
,A4 

(15) 
V4 V4 

(14) 
A5 

(14) 
V5 V5 

(13) (13) 
V6 A6 VB 

(12) 
A7 

(12) 
V7 V7 

(11) (9) (11) 
V8 VB 
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KS54HCTLS 540'541 
KS74HCTLS I ~ 

Absolute Maximum Ratings* 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vee +0.5V) . . . ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) . . . ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range. Tstg ... -6S'C to +1S0'C 
Power Dissipation Per Package. Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. long ex­
posure to these conditions may affect device reliability. 

Octal Buffers and Line Drivers 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/'C from 65'C to 85'C 
Ceramic Package (J): -12mW/'C from 100'C to 12S'C 

Recommended Operating Conditions 
Supply V.oltage. Vee .............. 4.SV to S.5V 
DC Input & Output Voltages'. VIN. Your .. OV to Vee 
Operating Temperature 

Range ·KS74HCTlS: -40'C to +8S'C 
KSS4HCTlS: -S5'C to +125'C 

Input Rise & Fall Times. Ir. tf ... . . . . . . . Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =25'C 
KS74HCTlS KS54HCTlS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum lOW-level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum lOW-level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 O.S 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum 3-State Output Enable 

leakage Current loz =VIH ±0.5 ±S.O ±10.0 I'A 
Vour=Vee or GND 

Maximum Quiescent 
Icc VIN=Vee or GND 8.0 80.0 160.0 I'A Supply Current 10ur=01'A 
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KS54HCTLS 54' 01/541 
KS74HCTLS /. 

Octal Buffers and Line Drivers 
with,3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input 1" tt<6 na), HCTLS540, HCTLS541 

T.-25°C 
KS74HCTLS KS54HCTLS 

T._ -40°C to +85°C T._ -55°C to +125°C 
Chllr.cterlsllc Symbol Conditional Vcc-S.OV 

Vee = 5.0V:I: 10% Vee=S.OV:I: 10% , 
Typ Guaranteed Limits 

, tPlH CL= 50pF 11 15 19 
Maximum· Propagation CL=150pF 14 18 24 
Delay, A to y 

tPHL 
CL- 50pF 11 15 19 
CL=150pF 14 18 24 

IpZH 
CL- 50pF 18 25 25 

Maximum Output Enable CL-150pF 21 28 30 
Time, <ito Y !----- RL"" kO 

CL-50pF 18 25 31 
IpZL CL-50pF 21 28 36 

Maximum Output Disable ~ RL=1kO 13 18 23 
Time, G to Y CL-50pF IpLZ 13 18 23 

Maximum Input 
CIN 5 

Capacitance 

Maximum Output 
COUT Output Dissbled 10 

Capacitance 

Power Dissipation 
Cpo G-Vcc 5 

Capacitance· (per stage) G-GND 30 

• Cpo determines the no-load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vee. 
t For AC switching teat circuits and timing waveforms see section 2. 
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KS54HCTLS 563 
KS74HCTLS 

FEATURES 

• 8 latches In a single package 
• Full parallel access for loading 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL = 24mA @ VOL = O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

mliltary temperature ranges: 
KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to + 125°C 

• Package options include plastic "small outline" 

Octal D-Type Transparent Latches 
with 3-State Outputs . 

DESCRIPTION 
The '563 consists of 8 high·speed Ootype latches coupl· 
ed to 3-state output buffers with high drive current capabili· 
ty. It can be used in implementing buffer register, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent; when the enable (C) is high, 
the a outputs follow complements of the data (0) inputs. 
When the enable is low, the outputs latch at the levels that 
were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a·high-impedance stage when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

packages, standard plastic and ceramic 300-mil DIPs 
These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

PIN CONFIGURATION 

Dc Vee 
10 1l5: 

20 2(5 

3D 36 
40 41:i 
50 5i5 
60 66 
70 715' 
BO B15' 

GNO c 

LOGIC DIAGRAM 
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All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and. 
ground. 

FUNCTION TABLE 

(Each Latch) 

L H H 
L H L 
L L X 
H X X 

L 
H 
00 
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KS54HCTLS 563 
KS74HCTLS 

Abs.olute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

. Vee or GND pins . . . . . . . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal D-Type Transparent Latches 
.with 3-State OUtputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from' 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee ........... ' ... 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature ., 

Range .KS74HCTLS:, -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max !;i00 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS , 

Characterilltic Symbol Test Conditions Ta= -40°C to +85"C Ta= -55"C to +125"C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

. Output Voltage VOH 10=-2OIlA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20llA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum 3-State Output Enable 
±10.0 Leakage Current loz .=VIH ±0.5 ±5.0 iAA 

VouT=Vee or GND 

Maximum Quiescent 
Icc VIN=Vee or GND 8.0 80.0 160.0 IlA · Supply Current 10uT=01lA 

per input pin 

. Additional Worst VI=2.4V 
Case Supply: Li.lee other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10UT=01lA 
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KS54HCTLS 563 
KS74HCTLS 

Octal 0-Type Transparent Latches 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, t",6 ns), HCTLS563 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions! 
T.=2SoC T.= -400C to +8SoC T.= -55°C to +12SoC 
Vce=S.OV Vee =S.OV:I: 10% Vce=5.0V:I: 10% 

Typ Guaranteed Limits 

tpLH Cl= 50pF 14 18 23 27 
Maximum Propagation Cl=150pF 17 21 28 33 
Delay, D to Q Cl= 50pF 14 18 23 27 

tpHl 
Cl=150pF 17 21 28 33 

tPLH 
C= 50pF 22 30 37 45 

Maximum Propagation Cl=150pF 25 33 42 51 
Delay C to Q Cl= 50pF 22 30 37 45 

tPHl Cl=150pF 25 33 42 51 

tPZH 
Cl= 50pF 24 32 40 48 

Maximum Output Enable Cl=150pF 27 35 45 54 
Time, OC to any Q :-Rl=lkll 

Cl= 50pF 24 32 40 48 
tPZl Cl=150pF 27 35 45 54 

Maximum Output Disable ~ Rl =1 kll 19 25 31 37 
Time, oc to any Q Cl=50pF tpLZ ·19 25 31 37 

Minimum Pulse Width, 
tw 9 13 15 18 

C High 

Minimum Setup Time, 
Iso 6 8 10 10 

D before C~ 

Minimum Hold Time, 
th 6 10 12 15 D after C~ 

Maximum Input Capacitance C,N 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5 

CapaCitance" (per stage) OC=GND 30 

• Cpo determin!ls the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 564· 
KS74HCTLS 

FEATURES 
• Function, pllH)ut, speed and drive compatibility witl:! . 

54/74LS logic family 
• low power consumption characteristic of CMOS 
• Wtate outputs with high drive current 

(IOL =24 mA @ VOL =O;5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for oPeration over industrial and 

military temperature ranges: 
KS74HCTlS: -40°C to +85°C 
KS54HCTlS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

Oc Vee 

10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 

70 7Q 

80 80 
GNO CLK 

LOGIC DIAGRAM 
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Octal D-Type Flip-Flops· 
with 3-State Outputs 

DESCRIPTION 
The '564 conSists of 8 high·speed D·type edge·triggered 
flip·flops coupled to 3·state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus drivllr and working 
registers. 

The flip-flops are edlje·triggered: on the positive transition 
of the clock, the Q outputs are set to the complement of 
the logic levels that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high impedance state when 
It is taken high. The OC signal does not affect the internal 
operations of the.flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output 

OC elK D Q 

L f H L 
L t L H 
L L X 00 
H X X Z 
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KS54HCTLS 564 
KS74HCTLS 

\ Absolute Maximum Ratings· 
Supply Voltage Range Vcc, .... -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vec +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt .. 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect de'l'ice reliability. 

Octal D-Type Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Op,eratipg Conditions 
Supply Voltage, Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Your .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS; -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits .1 
Minimum High-Level 

VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,.A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0,1 ±1.0 ±1.0 ,.A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,.A 
Vour=Vcc or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current 10ur=0,..A 
per input pin 

Additional Worst VI=2.4V 
• Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mAo 

Current at Vcc or GND 
lour = O,.A 
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KS54HCTLS 564 
. KS74HCTLS 

Octal D· Type Filp-F/ops 
with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,"6 _ ns), HCTLS564, 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condhlonst 
T.-25°C T.= -400C to +85°C T.- -55°C to +125°C 

Un" Vcc .. 5.0V Vcc=5.0V~10% Vcc .. 5.0V~ 10% 

Typ Guaranteed Limits 

Maximum Operating ~ fmax CL= 50pF 45 35 30 
Frequency 
I 

CL= 50pF 21 28 35 
Maximum Propagation Delay, 

tpLH 
CL=150pF 24 31 40 

ClK to any a CL= 50pF 21 28 35 
tPHL CL=150pF 24 31 40 

tPZH 
CL= 50pF 21 28 35 

Maximum Output Enable CL=150pF 24 31 40 
Time, OC to any Q - RL=lkO 

CL= 50pF 21 28 35 
tPZL CL=150pF 24 31 40 

Maximum Output Disable ~ RL=1kO 19 25 31 
Time. OC to any Q CL=50pF tpLZ 19 25. 31 

Minimum Pulse Width, 
tw 9 12 15 

ClK High or low 

Minimum Setup Time, 
tsu 10 13 17 

D before ClKt 

Minimum Hold Time, th . -3 0 0 
Dafter ClKt 

Maximum Input .Capacitance CIN 5 

Maximum Output 'Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5 

CapaCitance" (per stage) OC=GND 30 

" Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc­
t For AC switching test circuits and timing waveforms see section 2_ 
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KS54HCTLS 573 
KS74HCTLS 

Octal D-Type Transparent Latches 
with 3-5tate Outputs 

FEATURES 
• 8 latches in a single package 
• Full parallel access for loading 
I' Function, pin-out, speed and drive compatibility with 

54174ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for diract bus interface 
• Inputs and outputs interface diraclty with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: - 40°C to + 85°C 
KS54HACT: -40°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

oc Vee 

10 10 

20 20 

3D 30 

40 4Q 

50 50 
60 60 
70 70 

80 80 

GND C 

LOGIC DIAGRAM 

10 20 3D 40 

20 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
The '573 consists of 8 high-speed O·type latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (C) is high, 
the 0 outputs follow the data (0) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC Signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

There devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge bY.internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs 

OC Enable C D 

L H H 
L H L 
L L X 
H X X 

60 80 70 80 

40 50 

Output 

Q 

H 
L 

00 
Z 

(12) 

eo 
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KS54HCTLS 573 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins .............. ,. ±250 mA 
Storage Temperature Range, Tatg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond tham Is not implied. Long ex­
posure to these conditions may affect device reliability. 

OctalO-Type Transparent Latches.~ 
with 3-State Outputs . 

t .Power Dissipation temperature derating: 
Plastic Package (N): -12mW/·C from 65·C to 85°C 
Ceramic Package (J): -12mW/·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·CW +125·C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

.', Unused Inputs must always be tied w an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc"'5V± 1 0% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.- -40·C to +8S·C Ta" -55°C to+12S·C Unit 

Typ Guarsntnd Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V , Input Voltage 

Maximum Low-Level 
.VIL 0.8 O.S O.S V Input Voltage 

Minimum High-Level VIN-VIH or VIL 

Output Voltage VOH 10--20IlA Vcc Vce -0.1 Vec -0.1 Vee -0.1 V 
10--SmA 4.2 3.98 3.S4 3.7 

VIN"'VIH or VIL 
Maximum Low-Level 

VOL 
10-201lA 0 0.1 0.1 0.1 

Output Voltage 10"12mA 0.26 0.33 0.4 V 
10'" 24mA 0.39 0.5 

Maximum Input . 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 IlA Currfilnt 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 IlA 
Vour=Vce or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 IlA Supply Current 10ur=01lA 

per input pin 

Additional Worst Vt=2.4V 
Case Supply 41cc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND . 

10ur=0",A 
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KS54HCTLS 573 
KS74HCTLS 

Octal. 0-Type Transparent Latches 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, tr<6 nal, HCTLS573 

KS74HCTLS KSI4HCTLS 

ClNlracterlltlc Symbol ConcJltJon.t 
T. -25'C T.- -40'C to +8SoC T.- -5SoC to +121'C 
Vcc-I.OV Vcc-5.0V:t:10% Vcc-S.OV:t: 10% 

Typ Gu.rantMcl LImit. 

lJ>ui 
CL=50pF 14 18 23 

Maximum Propagation CL"'150pF 17 21 28 
Delay, D to Q CL= 50pF 14 18 23 tpHL 

CL-150pF 17 21 28 

tpLH C=50pF 22 30 37 
Maximum Propagation CL-150pF 25 33 42 
Delay C to Q 

lJ>HL 
CL" 50pF 22 30 37 
CL-150pF 25 33 42 

tpZH CL"" 50pF 24 32 40 
Maximum Output EnaI!le CL-150pF 27 35 45 
Time, 00 to any Q r--- RL-11d} 

CL- 50pF 24 32 40 
tpZL CL-150pF 27 35 45 

Maximum Output DIsable I tpHZ RL-1 kg 19 25 31 
Time, 00 to any Q CL-50pF tpLZ 19 25 31 

Minimum Pulse Width, 
tw 9 12 15 CHlgh 

Minimum Setup Time, tau 6 8 10 o before C' 

Minimum Hold Time, 
th 6 10 12 o sttar C' 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COOT OUtput Disabled 10 

Power Dissipation 
CPO OC-Vee (per stagel 5 

Capacitance * OC-GND 30 

* Cpo determines the no·load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vcc. 
t For AC switching test circu'\ts and timing waveforms see section 2. 
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KS54HCTLS ·574 
KS74HCTLS 

FEATURES 
• Function, pln-out, speed and drive compatibility with 

54/74lS logic family 
• low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTlS: -40°C to +85°C 
KS54HCTlS: -55°C to +125°(: 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

'PIN CONFIGURATION 

OC Vee 

10 10 

20 20 

3D 30 

40 40 

50 50 

60 60 

70 70 

80 80 

GNO CLK 

LOGIC DIAGRAM 

10 20 3D 40 

00 (1) 

10 20 30 
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octal 0-Type Flip-FlOPS 
with 3-State Outputs . 

DESCRIPTION 
The '574 consists of 8 high-speed Ootype edge-triggered' 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can,be used in implementing buffer 
registers, I/O ports, bidirectional bus drivers and working 
registers. 

The flip-flops are edge· triggered on' the positive tran­
sition of the clock. The 0 outputs are set to the logic levels 
that were set up at the 0 inputs. 

The output buffers are controlled by a common Signal (OC) 
which places ttie outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are' protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output 

OC ClK D Q 

L t H H 
L t L L 
L L X 00 
H X X Z 

50 60 70 80 

40 50 60 7Q 80 
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KS54HCTLS 574 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vec +0.5V) . . ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . ±250 mA 
Storage Temperature Range, Tsig .•• -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation. 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 0-Type Flip-Flops 
with 3-8tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V te:> 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, t,., tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Inp.ut Voltage 

Maximum Low-Level 
VIL 0.8. 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vcc Vcc -0.1 Vec -0.1 Vec -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20jAA 0 0.·1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 jAA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 jAA 
VouT=Vce or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 jAA Supply Current 10UT=OjAA 

per input pin 
Additional Worst VI=2.4V 
Case Supply ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = OjAA 
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KS54HCTLS 574 
KS74HCTLS 

Octal 0-Type Flip-Flops 
with 3-8tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input fr, tt<6 ns), HCTLS574 

KS74Hcns KSS4HCTLS 

Characteristic Symbol Condltlonsl 
T.=2SoC T.- _4Q°C to +8S"C T." -SS"C to +12S"C 
Vcc-S.OV Vcc-S.OV:l:10% Vcc-S.OV:I: 10% 

Typ Guaranteed Limits 

Maximum Operating fmax CL= 5o.pF 45 35 30. 25 
Frequency 

tpLH 
CL= 5o.pF 21 28 35 42 

Maximum Propagation CL=15o.pF 24 31 40. 48 
Delay, ClK to any a CL= ·5o.pF 

tpHL 21. 28 35 42 
CL=15o.pF 24 31 40. .48 

tPZH 
CL= 5o.pF 21 28 35 42 

Maximum Output Enable CL=15o.pF 24 31 40. 48 
Time, OC to any a ~ ~L=1kO 

fpZL 
CL= 5o.pF 21 28 35 42 
CL=15o.pF 24 31 40. 48 

Maximum Output Disable ~ RL=1kO . 19 25 31 37 
Time, OC to any a tpLZ CL=5o.pF 19 25 31 37 

Minimum Pulse Width, 
tw 9 12 15 18 

ClK High or low 

Minimum Setup Time, 
tou 10. 13 17 20. o before ClK? 

Minimum Hold Time, \ 

Dafter ClK? th -3 0. 0. 0. 

Maximum Input CapaCitance CIN 5 

Maximum Output CapaCitance COUT Output Disabled 10. 

Power Dissipation 
Cpo OC=Vcc 5 

CapaCitance" (per stage) OC-GND 30. 

" Cpo determines the no·load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 5901591 
KS74HCTLS I ~ 

Preliminary Specifications 

FEATURES 
• Choice of 3-8tate ('590) and Open-Drain ('591) Outputs 
• Function, pln-out, apeed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs 

(IOl = 24mA @ VOL = 0.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic aOO-mil DIPs 

PIN CONFIGURATION 

OB 

Oc 

0 0 

0, 

0, 

OG 

OH 

GNO 

FUNCTION TABLE 

INPUTS 

G RCK CCiJf· 

H X X 

L X X 

L S X 

L L X 

L X L 

L X H 

L X H 

L X H 

Vee 

OA 

if 
RCK 
CCKEN 

CCK 

ca:R 
RCO 

CCKEN 

X 

X 

X 

X 

X 

L 

L 

H 

CCK 

X 

X 

X 

X 

X 

S 
L-

X 

X: Don't care~ _____________ =--
RCO = OA'· OB' Oc' • 00' OE' • OF' OG' ·OH' 

(OA' 'V OH ': Internal outputs of the counter) 
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8-Bit Binary Counters with 
Output Registers 

DESCRIPTION 
Tliese devices each consist of an 8-bit counter which 
feeds an 8-bit register. The counter is incremented on the 
rising edge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The output register is loaded with the contents of the 
counter on the rising edge of the register clock, RCK. The 
outputs of this register feed the outputs which are enabl­
ed when the enable inPut, G, is taken low. This enables 
connection of this part to a system bus. The 0 outputs of 
the '590 are 3-State and those for '591 are Open-drain. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION 

o Outputs disable 

o Outputs enable 

Counter data is stored into register 

Register state is not changed 

Counter clear 

Advance one count 

No count 

No count 
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KS54HCTLS 590'.591 
KS74HCTLS 'I 
Absolute Maximum Ratings* 
Supply Voltage Range Vee, ...... -0.5V to + 7V 
DC Input Diode Current, IiK 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . ±250 mA 
Storage Temperature Range, T81g ..• -65°C to +150°C 
Power Dissipation Per Package, Pdt ..... : 500 mW 

• Absolute Maximum Ratings are those values beyond 
. which permanent damage to the device may occur. 

These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Binary Counters with 
Output Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN, Your .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, fr, tf . . . . . . . . . Max 500 ns 

.• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C.to +125°C Unit 

Typ Guaranteed Limits 

Minimul)'l High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH 10=-20j.tA Vee Vee -0.1 Vee -.0.1 Vee -0.1 

V (All '590 Outputs and 10=-6rnA .4.2 3.98 3.84 3.7 
'591RCO Outputs) 

VIN=VIH or VIL 
Maximum Low-Level 

VOL JO= 2OIlA 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 IlA 
Vour=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 IlA Supply Current 10ur=01lA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10ur=01lA 
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KS74HCTLS /. 

8~BItSinary Counters willl 
Output Register$ :, '. ' 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,0IIt6 na). HCTLS590 

KS74HCTLS KS54HCTLS 
T.-25°C 

T ... -40°C to +85°C T.= -:-55°C to +125°C 
Characteristic Symbol Condltlonst Vcc= 5.0V 

Vcc = 5.0V:I:·1 0% Vcc-5.OV:I: 10% 

Typ Guaranteed Llm"s 

Maximum Clock Frequency fmax 35 25 20 

Maximum Propagation Delay. ~ 24 32 40 
CCKt to RCO . tpHL 24 32 40 

Maximum Propagation Delay. 
tpLH CL=50pF 26 35 44 

CCLR~ to. RCO 

Maximum Propagation Delay. ~ 16 21 26 
RCKt to Q tpHL , 16 21 26 

Maximum Output Enable Time. I tPZH ,18 24 30 
GHoQ tPZL I RL=lkO 18 24 30 

Maximum Output Disable" Time. tpHZ CL~50pF 18 24 30 
Gt to Q ~ 

tplZ 18 24 30 

Minimum Pulae CCK or RCK 
12 16 20 

Width High or Low tw , 

~Low 12 16 20 

~~before 
12 16 20 CCKt 

Minimum ootRt before tau 12 16 20 Setup Time CCKt 

CCKt to 
24 32 40 RCKttt 

Maximum Input Capacitance CIN 5 
Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po-Cpo Vcc' f + Icc Vee. 
t For AC awltchlng teat clrculta and timing waveforms see section 2. 
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tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 

c8 SAMSUNG SEMICONDUCTOR 

Unit 

ns 

na 

na 

na 

na 

na 

na 

ns 

pF 

pF 

pF 

694 

" -, 



KS54HCTLS 5901591 
KS74HCTLS 1· 

8-Blt Binary Counters with 
Output Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr. tt<6 ns). HCTLS591 

KS74HCTLS KSS4HCTLS 
T.=25°C T.--40°Cto +85°C T.--SSOCto +125°C . Charact.,llItlc Symbol Condltlon.1 Vcc- 5•OV Vcc-5.OV:i:10% Vcc .. 5.OV:i: 10% 

Typ Guaranteed Lim"' 
Maximum Clock Frequency fmax 35 25 20 

Maximum Propegatlon DeIElY. I tPLH 24 32 40. 
CCKt to RCO tPHL 24 32 40 

Maximum Propagation DeIElY. tpLH CL=50pF 26 35 44 
CCLA~ to RCO RL=1kO 
Maximum Propagation Delay. ~ 27 37 46 
RCKt to Q tPHL 16 21 26 

Maximum Output Enable Time. 
tpZL 18 24 30 

GHoQ 

Maximum Output Disable TIme. 
GttoQ 

tpLZ 18 24 30 

Minimum Pulse CCK or RCK 
12 16 20 

Duration High or Low tw 

CCLA Low 12 16 20 

CCKEN~ before 
12 16 20 CCKt 

Minimum CCl.Rt before tau 12 16 20 Setup Time CCKt 

CCKt to 
24 32 40 RCKttt 

Maximum Input Capecltance CIN 5 

Maximum Output Capecltance COUT Output Disabled 

Power Dlaslpetlon Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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tt The clocks may be tied together. in which case the register state will be one clock pulse behind the counter. 
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KS54HCTLS 592/593 
KS74HCTLS /. 
Preliminary Specifications 

FEATURES 
• Parallel Register Inputs (,592) 
• Parallel 3-State 1/0: Register Inputs/Counter Outputs 

('593) 

• Counter Has Direct Overriding Load and Clear 
• Function, pin-oul, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-state outputs with high drive current 

(IOL =24 mA @ VOL· = O.5Vj for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS d,vices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Patkage options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'592 '593 

B Vee Ala, vee 
C A BlaB G 

0 CLOAO C/Oe (I 

RCK 0/00 ~ 
CCKEN E/O, RCK 

G CCK FlO, CCKEN 
H CCLR G/O. CCKEN 

GNO RCa H/OH CCK 
CLOAO CWi 

GNO ~ 

FUNCTION TABLE 

INPUTS 

RCK CLOAD CCLR CCKEN CCK 

X L H X X 

X H L X X 

S H H X X 

L H H X X 

X H H L ...r 
X H H L L-
X .H H H X 

X: Don't car:::e _________ .c... __ .,...-, __ 

RCO OA'· OB' Oc' • 00' OE' • OF' OG i • OH' 

(OA' '" OH ': Internal outputs of the counter) 

.=8 SAMSUNG SEMICONDU~OR 

B.-Bit Binary.Counfers . with 
Input Registers 

DESCRIPTION 
The '592 and '593 both cOntain an a·bit register which feeds 
an a:bit binary counter. The counter is incremented on the 
rising edge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 

• enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both· circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The input register is loaded on the rising edge of the register 
clock, RCK. The outputs of this register feed the counter. 
The counter is.loaded with the register's contents when 
the clock load, CLOAD, input is taken low. 

The '592 differs from the '593 in that the latter device has 
bidirectional input/output pins. The 3-state outputs of the 
counter can be enabled and are active when enable input, 
G, is taken low and input G is taken high. The outputs of 
the counter then appear on the register inputs. This enables 
connection of this part to a system bus. The '593 also has 
a second clock enable pin, CCKEN, which is active high 
and it also has an active low register clock enable, RCKEN. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any externai components. . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION 

Register data is loaded into counter 

Counter clear 

The data of a thru H inputs is stored into 
register 

Register state is not changed 

Counter advances the count 

No cQunt 

No count 
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LOGIC DIAGRAMS 

CCLR (10) 

'592 

. 8-Bit Binary Counters with 
Inpu't Registers 

;~I~ 
CCK 

CLOAD 

RCK 

~ (9) 

(11) r--
~ 

:.~ ], ...... I '/13) 

A 
(15) r--- r----

0 0 L~ 

EJ L.c~ T 
r-< ~C ~R Q 

""""- ~ 

(1) r--- .....-
0 

.~ 
o L ~ 

I>C 
I>T 

~ ~ R Q 

'--- I.-

B 

(2) r--- r---
0 ~D Lh 

i>T FLJ ~ ~C ~R Q 

""""- i..--

C 

(3) r--- r---
0 0 o L 

~ i>T 

~ ~ !>C R Q ----- ~ 

(4) . r--- r---
E 0 L.( 0 Lt- . 

FY1 I>T 
~I>C ~R Q 

I.- ~ 

(5) r--- r--
F 0 L<i~ Lt-

1 ~I>C . r----<: R Q ~ I.- ~ 

(8) r--- r--
G 0 

~ 
o L 

I>T 1 r-<I>C R Q 
I.- ~ 

H (7) r--- I ~~ 0 
L<I>T 

L-c I>c --C R Q ----- ~ 
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8-Bit Binary Counters with 
Input Registers 

LOGIC DIAGRAMS (Continued) 

(19) 
G 

13 
CCLR 

(18) 

(12) 

'593 

CCKEN 

CCKE~ ~I~ (14) GATING FOR RCK 1 
(13) , IS SIMILAR IN DETAIL 

(9) - TO THAT SHOWN FOR 

I 
CCK 

(17) 

]..G 

(16) t.:-J I r-- I~ ~ D 
(1) L<~T 

~ ~C- I'---< R a 
'- '---

(2) . I r-- 1 r--

'.~ D D L 

~~c ~ ~T R a 
'--- "'"--

(3) I r-- I r;-;:- t-'~ D 

~ ~C 
~I>T 

r----< R a 

Ciao 

"""-- "'"--

(4) l~ I r;-;:- -~ 0 D 

L<t>T 
>--C t>c r----< R Q 

'-- "'"'-

D/Q 

(5) I r-- I~ k E D 
L.(~>T 

>--C ~C r----c R a 

E/Q 

'--- "'"--

I r- I ~t-:- '4-
(6) 

F D 
LC~T . 

~ ~c f-----<l R Q ~. 
'--- """--

(7) , 1 r- I r;-;:t-.~ G D 

41>T 

~ ~c ~R Q --
G/Q 

'--- '---

H/o 
(8) 1 r- 1 r--

* H D L D 

~ L-<: ~c 
~T 
R a 

'-- '---
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Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -O.SV to + 7V 
DC Input Diode Current, hK 

(VI < -O.SV or VI > Vec +O.SV) . . . ±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vcc +O.SV) . .. ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.SV < Vo < Vcc +O.SV) . ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . .. ±2S0 mA 
Storage Temperature Range, Tstg ... -6SoC to +1S0°C 
Power Dissipation Per Package, Pdt ...... SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stre!ls ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Binary Counters with 
Input Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.SV to S .. SV 
DC Input & Output Voltages', VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS:, -SsoC to +12SoC 

Input Rise & Fall Times, tr, tl ......... Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=SV±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C Ta = -55°C to + 125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.A Vcc Vcc -0.1 Vcc -0·1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,.A 0 0.1 0.1 0.1 . 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 O.S 

Maximum Input 
liN VIN=VCC or·GND· ±0.1 ±1.0 ±1.0 ,.A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±O.S ±5.0 ±10.0 ,.A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND . 8.0 80.0 160.0 /lA Supply Current 10UT=0,.A 
per input pin 

.. -~ 1---

Additional Worst VI=2.4V 
Case Supply !lIce other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10uT=0/lA 

c8 SAMSUNG SEMICONDUCTOR 699 

I 



KS54HCTLS,59'2'15' 9' 3· 
KS74HC'TLS I. 

8-Bit. Binary Counters with 
Input Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr• t","2 nsI. HCTLS592 

KS74HCTLS KS54HCTLS 
T. _25°C 

Ta= -40°C to +85°C T.= -55°C to +125°C 
Characteristic Symbol Condltlonst Vcc=5.0V 

Vee =5.0V:I: 10% Vee=5.0V:I: '10% . 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 35 25 20 

Maximum Propagation Delay. I tPLH. 24 32 40 
CCKtto RCO tpHL 24 .32 40 

Maximum Propagation Del8¥. CL=50pF 

~ 24 32 40 
CLOAD~ to RCO tpHL 24 32 40 

Maximum Propagation Delay. 
tpHL 24 32 40 

CCLR~ to RCO 

Maximum Propagation Delay. I tpLH CL=50pF 26 35 44 
RCKt to RCO tPHL CLOAD=GND 26 35 44 

Minimum ,Pulse 
CCK or RCK 

12 16 ' 20 High or Low 
Width 

20 CCU'I Low tw 12 16 

CLOAD Low 12 16 20 

CCKEN~ before 
12 16 20 CCKt 

Minimum CCLAt before 
tsu 12 16 20 Setup Time CCKt 

RCKt before 
24 32 40 CCKttt 

Data A·Ht before 
12 16 20 RCKt 

Minimum Hold Time th -3 0 0 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

. 

20 

48 

48 

48 

48 

48 

52 

52 

24 

24 

24 

24 

24 

48 

24 

0 

tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 

Unit 

MHz 
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-
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ns 

ns 

. ns 

ns 

ns 

pF 

pF 
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8-Bit Binary Counters with 
Input Registers 

AC ELECTRICAL CHARACTERISTICS (Input t,. t"';6 ns). HCTLS593 

KS74HCTLS KS54HCTLS 
T.=2S0C 

T.= -40·C to +BS·C T.= -5SOC to +12S·C 
Characteristic Symbol Conditions' Vee=S.OV Unit 

Vee = 5.0V:t.10% Vce=S.OV:t 10% 

Typ Guaranteed Llm"s 

Maximum Clock Frequency fmax 35 25 20 

\PLH 
CL=50pF 24 32 40 

Maximum Propagation Delay. CL=150pF 27 35 45 
CCKt to Q 

tpHL CL=50pF 24 32 40 
CL=150pF 27 35 45 

Maximum Propagation Delay. ~ 24 32 40 
CCKt to Reo CL=50pF 

\PHL 24 32 40 

tPLH 
CL=50pF 24 32 40 

Maximum Propagation Delay. CL=150pF 27 35 45 
CLOAD~ to Q CL=50pF 24 32 40 tpHL 

CL=150pF 27 35 45 

Maximum Propagation Delay. ~ 24 32 40 
CL=50pF 

CLOAD~ to RCO tPHL 24 32 40 

Maximum Propagation Delay. I tPLH CL=50pF 26 35 44 
RCKt to RCO CLOAD=GND tpHL 26 35 44 

Maximum Propagation Delay. 
tpHL CL=50pF 24 32 40 

CCLR~ to Q CL=150pF 27 35 45 

Maximum Propagation Delay; 
tPLH CL=50pF 24 32 40 

CCLR~ to RCO 

tPZL 
CL=50pF 21 28 39 

Maximum Enable Time. CL=150pF 24 31 44 
Gt orGHo Q t----- RL=1kO 

CL=50pF 21 28 35 
tPZL CL=150pF 24 31 44 

Maximum Disable Time ~ RL=1kO 24 28 35 
G~orGttoQ CL=50pF tpLZ 21 28 35 

CCK or RCK 
12 16 20 Minimum High or Low 

Pulse Width tw 
CCLR Low 12 16 20 

CLOADLow 12 16 20 

CCKEN~ before 
12 16 20 CCKt 

RCKEN~ to 
12 16 Minimum RCKt 

Setup Time CCLR~ before 
CCKt tsu 12 16 20 

RCKt before 
24 32 40 CCKttt 

Data A-H 
12 16 20 before RCKt 

Hold Time th -3 0 0 

Maximum Input Capacitance CIN 5 

Maximum Output CapaCitance COUT Output Disabled 10 10 

Rlwer Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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48 

52 

52 
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48 

42 
48 

42 
48 

42 

42 

24 

24 

24 

24 

24 

24 

48 

24 

0 

tt The RCKt to CCKt setup time ensures that the counter will see stable. data from the register output. 

,ciS SAMSUNG SEMICONDUCTOR 

MH2 

ns 

ns 

ns 

ns 

't-

ns 

-1-

ns 
-t-

ns i 

ns 

ns 
-t-

ns 

ns 

ns 

ns 

pF 

pF 

pF 

701 



KS54HCTLS 5' 95' /596 
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FEATURES 
• Nit Serlal-ln, Parallel-Out Shift Registers With Storage 
• Choice of 3-8tate ('595) or Ollen-Drain ('596) Parallel 

Outputs 
• Shift Register Has Direct Clear 
• Function, pln-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputa with hilJh drive current 

(IOL -24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options Include plastic "small outline" 
packages, standard plastic and ceramic 300·mil DIPs 

PIN CONFIGURATIO'N 

0. Vcc 

o. O. 

OD SER 
0, G 
O. RCK 

00 SRCK 
OH SRCLR 

GND O'H 

FUNCTION TABLE 

INPUTS 

SER SRCK SRCLR RCK G 
X J --~ X I X I H 

X X X X L 

X X L X X 

L J H X X 

H S H X X 

X L H X X 

X X X S X 

X X X L- X 

X: DON'T CARE 

c8 SAMSUNG SEMICONDUCTOR 

8-sit Shift Registers with 
Output Registers 

DESCRIPTION 
These devices each contain an S-bit serial-in, parallel-out 
shift register that feeds an S-bit D-type storage register. 
The storage register has parallel 3-state ('595) or open­
drain ('596) outputs. Separate clockS are provided for 
both the shiit register and the storage register. The" shift 

. register has a direct-overriding clear, serial input, and serial 
output pins for cascading. 

Both the shift register and storage register clocks are 
positive-edge triggered. If the user wishes to connect both 

, clocks together, the shift register state will always be one 
clock pulse ahead of the storage register. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All Inputs and outputs are protected from damage due to 
static discharge by Internal diode clamps to Vcc and 
ground. 

FUNCTION 

QA thru QH outputs disable 

QA thru QH outputs enable 

Shift register is cleared, 

First stage of S.A. becomes "L". Other stages store 
the data of previous stage. respectively. 

First stage of S.A. becomes "H". Other stages store 
the data of previous stage. respectively. 

State of S.A. is not changed. 

S.A. data is stored into storage register. 

Storage register state is not changed. 
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LOGIC DIAGRAM 
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8-Bit Shift Registers with 
Output Registers 
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KS54HGTLS 595'596 
KS74HCTLS 'I. 
Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vec +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±70 rnA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . .. ±250 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

B-Bit$hift Regi$ters . with 
Output Registers 

t Power Dissipation temperature derating: . 
PlastiC Package (N): -12mW!OC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 10QoC to 125°C 

Recommended Operating Conditions 
Supply' Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, t" tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta =2S0C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +8S"C Ta= -SsoC to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH 10=-20"A Vce Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
(All '595 Outputs and 10=-6mA 4.2 3.98 3.84 3.7 
'596 Q'H Output) 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20llA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10= 24'mA 0.39 0.5 

Maximum 'Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum Output 
Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 "A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current 10UT=0"A 
per input pin 

Additional Worst VI=2.4V 

Case Supply boice other Inputs: 2.7 2.9 3.0 rnA 
Current at Vccor GND 

10uT=0"A .. 
, 

c8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 5951596 
KS74HCTLS I~ 

8-Bit Shift Registers with 
Output Registers 

AC ELECTRICAL CHARACTERISTICS (Input t" t,.o;6 ns), HCTLS595, HCTLS596 

KS74HCTLS KSS4HCTLS 
T ... 2S·C 

T.= -40·C to +8S·C T.= -ss·c to +12S·C 
Curact"llIIle Symbol Conditional Vee = s.ov Vcc=S.OV:l:tO% Vee=S.OV:I: 10% 

Typ Guaranteed L1mllJl 

Maximum Propagation ~ ~ f-~8 25 
CL=50pF Delay, SACKt to Q'H tPHL 15 18 25 

tPLH 
CL=50pF 17 22 28 

Maximum Propagation CL=150pF 20 25 33 
Delay, ACKt to QA thru OH r----

CL=50pF 17 22 28 
tPHL CL=150pF 20 25 33 

---

Maximum Output Enable tPZH 
CL=50pF 18 24 30 
CL=150pF 21 27 35 Time, G~ to QA thru QH r---- AL=1kO 

('595 only) tPZL 
CL=50pF 18 24 30 
CL=150pF 21 27 35 

Maximum Output Disable tPHZ AL=1kO 18· 24 30 

Time, Gt to QA thru OH 21 27 35 r----
('595 only) tpLZ CL=50pF 18 24 30 

21 27 35 

Maximum Propagation CL=50pF 18 24 30 
Delay, Gt to OA thn.: OH tpLH 

('596 only) .CL=150pF 21 27 35 

Maximum Propagation CL=50pF 18 24 30 
Delay, G~ to OA thru QH tPHL 
('596 only) CL=150pF 21 27 35 

Minimum SACK or ACK 
tw 12 16 20 

Pulse Width 
SACLA Low 12 16 20 

SACLRt to 
12 16 20 Minimum SACKt 

Setup Time SEA to SACKt tsu 12 16 20 

SRCKt to 24 32 40 RCKtt 

Minimum Hold Time th -3 0 0 

Maximum Input Capacitance CIN 5 

Maximum Output 
COUT Output Disabled 10 Capacitance 

Power Dissipation 
Cpo Capacitance' 

• Cpo determines the no·load dynamiC power dlsslpallon: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
tt This setup time ensures the register will see stable data from the register output. 
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KS54HCTLS 597\ ' 
KS74HCTLS ' 

FEATURES 
• 8-Bii Parallel Storag. Register Inputs 
• shift Register has Direct Overiding Load and Clear 
• Function, pill-Out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlg h-l'rlve-Current outputs: 

10L =8 mA @VPL =O.SV 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: - SS·C to + 12S·C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mi! DIPs 

PIN CONFIGURATION 

\1 
B Vee 

'3 
A 

,SER 

SRi:OAii 
F RCK 
G SACK 
H SiiCLR 

0;. 

-c8 SAMSUNG SEMICONDUCTOR 

8-Bit Shift-Regis~ers with 
Input Latches 

DESCRIPTION 
The '597 consists of an 8-blt storage latch feeding a 
parallel-In, serial-out 8-bit shift register. Both the storage 

, register and the shift register heve posItive-edge triggered 
clocks. The shift register also has direct load (from storage) 
and clear inputs. 

These devices provide ~peeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, ,NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

LOGIC DIAGRAM 

11»----'1'--0.. 
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FUNCTION TABLE 
INPUTS 

SER SRCK SRCLR SRLOAD RCK 

X X L H X 

X X H J X 

L j, H H X 

H J H H X 

X X X X 

X X X X .J 
X X X X L 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, ilK 

(V, < -0.5V or V, > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . ±35 mA 
Continuous Current Through 

Vcc or GND pins .............. " ±125 mAo 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability. 

8-Bit Shift-Registers with 
Input Latches 

FUNCTION 

S.A. is cleared to "L" 

Input register data is stored into S.A. 

First stage of S.A. becomes "L". Other stages store 
the data of previous stage, respectively. 

First stage of S.A. becomes "H". Other stages stores 
the data of previous stage, respectively. 

State of S.A. is not changed. 

Input data on A"'H line is stored into input register 

Storage register state is not changed. 

t Power Dissipation temperature derating: 
Plastic Package IN): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc ......... 4.5V to 5.5V 
DC Input & Output Voltages·, V'N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf ... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T. = -40°C to +8So C Ta = - 55°C to +12SoC Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20/AA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 10= -4mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 10=2O/AA 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN V'N=VCC or GND ±0.1 ±1.0 ±1.0 /AA Current 

Maximum Quiescent 
lee V'N=VCC or GND 8.0 80.0 160.0 /AA Supply Current JOUT=O~ 

-----'-'--'-. 
per input pin 

Additional Worst V,=2.4V 
Case Supply Alcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

I 10uT=0~ 
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KS54HCTLS 597 
KS74HCTLS 

8-Bit Shift-Registers with 
Input Latches 

AC ELECTRICAL CHARACTERISTICS (Input tr , t",6 ns), HCTLS597 

KS74HCTLS KS54HCTLS 
Ta =25°C 

Ta= -40·C to +8SO C Ta= -5S·C to +12S·C 
Characteristic Symbol Conditions! Vcc=S.OV 

Vcc=S.OV±10% Vcc=S.OV:!: 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fm .. 35 25 20 

Maximum Propagation Delay, ~ 15 18 25 
SRCKt to O'H tpHL 15 18 25 

.. -

Maximum" Propagation Delay, ~ CL=50pF 18 24 30 
SRLOAD~ to O'H tpHL 18 24 30 

Maximum Propagation Delay, 
tpHL 17 22 28 

SRCLR~ to O'H 

Maximum Propagation Delay, ~ CL=50pF 21 29 35 
RCKt to O'H SLOAD=Low tpHL 21 29 35 

RCK or SRCK 
12 16 20 

Minimum High or Low 
tw Pulse Width SRCLR or 

SRLOAD Low 12 16 20 
~ 

SRCLRf before 
12 16 20 SRCKt 

Minimum RCKt before 
tsu 24 32 40 Setup Time SRCKttt 

SER before 
12 16 20 SRCKt 

A ttiru H before 
12 1"6 20 RCKt 

Minimum Hold Time th -3 0 0 

Maximum Input Capacitance" CIN 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 

20 

30 

30 

36 

36 

33 

42 

42 

24 

24 

24 

48 

24 

24 

0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

tt The RCKt before SRCKt setup time ensures that shift 'register will see stable" data comming from the register output. 

c8 SAMSUNG SEMICONDUCTOR 708 



FEATURES 
• Function, pin-out, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-state outputs with high drive current 

(IOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV. 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KS54HCTLS: -SS·C to +12S·C 

• Package options include plastic. "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

OIR Vee Control 

Al iJ Inputs 

A2 Bl G DIR 
A3 B2 

A4 B3 
L L 

A6 B4 

AS B5 

AT B6 
AS B7 l,. H 

GND B8 

H X 

=8 SAMSUNG SEMICONDUCTOR 

Octal Bus Transceivers 
with 3-5tate Outputs 

DESCRIPTION 
These high-speed octal/bus transceivers are designed for 
asynchronous two·way communication between data 
buses. A direction control input (DIR) controls the flow 
direction of data. When DIR is high, data flows from the 
A inputs to the B outputs. When DIR is low, data flows from 
8 to A. The '643 transfers inverted data from the A bus 
to the B bus and non-inverted date from the B bus to the 
A bus. The '640 transfers inverted data in both directions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

Operation 

'640 '643 '645 

Inverted date Data transmitted Data transmitted 
transmitted from from Bus B from Bus B 
Bus B to Bus A to Bus A to Bus A 

Inverted data Inverted data Data transmitted 
transmitted from transmitted from from Bus A 
Bus A to Bus B Bus A h> Bus B to Bus B 

Buses isolated Buses isolated Buses isolated 
(High-impedance (High·impedance (High·impedance 
state) state) state) 

I 
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KS54HCTLS 64016431645 
KS74HCTLS 

Octal Bus Transceivers 
with 3-8tate Outputs 

LOGIC DIAGRAMS 

'640 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K . 

(VI < -0.5V or VI > Vec +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA . 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . .. ±70 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . . . . .. ±250 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• AbsOlute Maximum Ratings are those values beyond 
which permanent damage to the device may c;x:cur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

'643 '64,S 

t Power Dissipation temperature derating: 
PlastiC Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input &' Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range ·.KS74HCTLS: -40°C to +85°C 
KS54HCTLS:' -55°C to +125°C 

Input Rise & Fall Times, tr , tf ......... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 6401643164, 5 KS74HCTLS ,/1 II 
Octal Bus Transceivers 
with 3-5tate Outputs 

DC ELECTRICAL CHARACTERISTICS (Vcc:=5V± 1 0% Unless Otherwise S~cifiedl 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20jAA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
MBltimum Low-Level 

VOL 
10=20jAA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 jAA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 jAA 
VOUT=VCC or GND 

Maximum Quiescent 
Icc VIN=VCC or GND 8.0 80.0 160.0 jAA 

Supply Cutrent 10UT-OjAA 
per input pin 

Additional Worst VI=2.4V 
Case Supply 61cc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

IOUT=OjAA 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,<6 nsl, HCTLS640, HCTLS643, HCTLS645 

KS74HCTLS KS54HCTLS 
T .... 25°C 

T.= -40°C to +85°C T.- - 55°C to + 125°C 
Chllrlcterletlc Symbol Condltlonsl Vcc- 5•OV Vcc- 5•OV :l:10% Vcc .. 5.0V:I: 10% 

Typ QUlrlntHd Limits 

tPLH 
CL=50pF 9 12 16 

Maximum Propagation CL=150pF 12 15 21 
Delay, A to B, or B to A 

tpHL 
CL=SOpF 9 12 16 
CL-150pF 12 15 21 

IpZH 
CL-50pF 30 40 50 
CL=150pF 33 43 55 Maximum Output Enable t--- RL-lkO 

Time, G" or DIR to A or B 
tPZL 

CL=50pF 30 40 50 
CL=15OpF 33 43 55 

Maximum Output Disable ~- RL=lkO ,20 27 34 
Time, G" or DIR to A or B tpLZ CL-50pF 20 27 34 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COOT Output disabled 10 

Power Dissipation 
Cpo G=Vcc 5 

Capacitance· (per stagel G"-GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 6461648 
KS74HC1LS II 

FEATURES 
• 8 bi-dlrectlonal data paths 
• Transmits direct or stored data in either direction 
• 24-pin 0.3" slim DIP package 
• Function, pin-Out, speed and drive compatibility with 

S4174LS logic family 
• Low' power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(Iol = 24 mA @ VOL = O.SV) for direct bus interface 
• Inputs and outputs Interface, directly with TTL, NMOS 

'and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74AHCT: -40·C to + 8S·C 
KSS4HACT: -SS·C to + 12S·C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

CAB 

SAB 

A1 

A4 

A5 

A6 

A7 

A8 

GND 

< 
(f) 
::J 
In 

Vee 

CBA 

SBA 

G 
B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

Octal 3-5tate Bus TrlJnsceivers 
with Registers 

DESCRIPTION 
The '646 and '648 are bi-directional bus transceivers with 
D-!O'pe flip-flops and control circuitry to facilitate high speed 
multiplexed data transmission. The '646 transmits true data 
and the '648 transmits inverted data. 

Data can be transmitted directly from one port to the other 
in eit~er direction. It also can be stored in the flip-flops from 
either or both ports for subsequent transmission to the op­
positeport. Six control inputs govern the data flow: 

G (output enable) when high, all outputs are 
disabled, isolating the A alid B ports. When 
low, one port is enabled at a time as determin­
ed by the DIR pin. 

DIR (direction control) disables A or B outputs per· 
mitting the pins to be used as inputs thus deter­
mining, the direction of a data flow. When 
DIR=high, data flows from A to B. 

SAB,SBA (data source AB and BA) determines whether 
data transmitted is from the data inputs or the 
registers associated with those inputs. 

CAB,CBA (Clock AB and BA) clocks data from the A in­
puts and the B inputs, respectively, into their 
associated registers. Since the clocks are not 
gated with the G and DIR pins, data at the A 
and B pins can be clocked into the flip-flops 
at any time. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB, SBA 

(21) (3) (1) (23) (2) (22)" (21) (3) (1) (23) (2) (22) (21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 

X X X 

Real-T)me transfer 
bus' B to bus A 

G DIR CAB CBA SAB SBA G DIR CAB CBA SAB SBA 
lHXXlX xxtxxx 

Real-Time transfer 
bus A to bus B 

x x x x X 
H X X X 

Storage from 
A AND/OR B 

,45 SAMSUNG SEMICONDUCTOR 

l X X X H 
H X X H X 

Transfer stored 
data to A AND/OR B 
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KS54HCTLS 6461648 
KS74HCTLS II 

Octal 3-State Bus Transceivers 
with Registers 

FUNCTION TABLE 

Inputs Data 110· Operation or Function 

G DIR CAB CBA SAB SBA A1 thru A8 B1 thru B8 '646 '648 

X X t X X X input input Store A, B unspecified Store A, B unspecified 
X X X t X X Not specified Not specified Store B, A unspecified Store B, A unspecified 

H X t t X X 
Input Input 

Store A and B data Store A and B data 
H X HorLHorL X X Isolation, hold storage isolation, hold storage 

L L X X X L 
Output Input 

Real-Time B data to A bus Real-Time B data to A bus 
L L X H or L X H Stored B data to A bus Stored B data to A bus 

L H X X L X 
Input Output 

Real-Time A data to B bus Real-Time A data to B bus 
L H H or L X H X Stored A data to B bus Stored A data to B bus 

• The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data Input functions are always enabled, 
ie., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

LOGIC DIAGRAMS 

DIA 
(3) 

SAB "'ll. 

(2) 

CAB 
(1) 

,----
I 
I 
I 
I 
I 
I 
I L __ _ 

'646 G 
,..-------------<J(21 1 

1 OF 8 
CHANNELS -----

CBA 
~-'L~""'(23) 

----:--, 
I 
I 
I 
I 
I 

I 
I 
I 

-----I 

\~---------~~vr~-~--~~----~ 
TO 7 OTHER CHANNELS 

DlR 
(3) C>-------------, 

SAB 
(2) C>-O-_-Do---, 
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KS54HCTLS 646' '648 
KS74HCTLS /1 

Absolute Maximum Ratings· 
Supply VGltage Range Vcc. -0.5V to + 7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vec +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output CUrrent Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) . . ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyoRd 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 3-State Bus Transceivers 
with Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range .f(S74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T. = 25,·C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T. = -40·C to +85°C T. = -55°C to +125°C tlnit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage > 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
lIN V/N=Vcc or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current louT=O,..A 
per input pin I 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

louT = O,..A 
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KS54HCTLS 6'A~/~A8 
KS74HCTLS· ."U/U.", 

Octal 3-8tate Bus Transceivers 
with Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr, t.<6 ns), HCTLS641). HCTLS6~ 

KS74Hr.TLS KSS4HCTLS 

Characteristic Symbol CondHlonat 
T.=2S"C T.=-40"C ... +8S"C T.=-SS"C to +12SOC 
Vcc=S.ov vcc ..... OV:t:10% Vcc-S.OV:t: 10% 

Typ GuarlUlleed Limits 

Maximum Clock fmax CL=50pF 40 30 25 '20 
Frequency 

tPHL 
CL=50pF. 14 19 24 29 

Maximum Propagation CL=150pF 17 22 29 35 
Delay, A or B Input 

CL=50pF 14 19 24 29 to B or A Output tPHL 
CL=150pF 17 22 29 35 

tPLH 
CL=50pF 22 30 37 45 

Maximum Propagation CL=150pF 25 33 42 51 
Delay, CBA or CAB Input 
to A or B Output tpHL 

CL=50pF 22 30 37 45 
CL=150pF 25 33 42 51 

Maximum Propagation tPLH 
CL=50pF 26 35 44 53 

Delay, t t SBA or SAB input CL=150pF 29 38 49 59 

to A or B Output 
tpHL 

CL=50pF 26 35 44 53 
(with A or B High) CL=150pF 29 38 49 59 

Maximum Propagation tpLH 
CL=50pF 26 35 44 53 

Delay, SBA or SAB Input CL=150pF 29 38 49 59 
to A or B Output CL=50pF 26 35 44 53 
(with A orB Low) tPHL CL=150pF 29 38 49 59 

tPZL 
CL=50pF 33 45 56 67 

Maximum Output Enable CL=150pF 36 48 61 73 
Time, G or DIR Input to ~ RL=lkO 
A or B Output tPZH 

CL=50pF 33 45 56 67 
CL=150pF 36 48 61 73 

Maximum Output Disable 
~ RL=lkO 26 35 44 53 

Time, G or DIR Input to 
A or B Output tpLZ CL=50pF 26 35 44 53 

Pulse Duration, Clocks 
tw 10 13 17 20 

.High or Low 

Setup Time, A before 
tou 10 13 17 20 

CABt or B before CBAt 

Hold Time, A after CABt 
th -3 0 0 

or B after CBAt 

Maximum Input Capacitance CIN 5 

Maximum Output 
COUT Output Disabled 10 Capacitance 

Power Dissipation 
Cpo 

Capacitance * 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vee. 
t For AC sWitching.test circuits and timing waveforms see section 2. 

Unit 

MHz 

ns 

ns 

ns 

, ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 

tt These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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. Preiiminary Specifications 

.. 
FEATURES 
• Independent RegiSters and Enables· for A and B Buses 
• Multiplexed Real-Time and Stored D.ata· 
• Choice of Time and Inverting Data Paths 
• Function, pln-out, speed and drive compatibility wi~h 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-5tate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus Interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Octal 3-5tate Bus Transceiv(IIrs 
with Registers· 

DESCRIPTION 
These devices consist of bus transceiver circuits, D·type 
flip·flops, and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from the 
internal storage registers. Enable GAB and GBA are pro· 
vided to control the transceiver functions. SAB and SBA 
control pins are provided to select whether real·time or 
stored data is transferred. A low input level selects real­
time data, and a high selects stored data. The folloWing 
examples demonstrate the four fundamental bus· 
management functions that can be performed with the octal 
bus transceivers and registers. 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 30o-mil DIPs 

Data on the A or B data bus, or both, can be stored in the 
internal 0 flip-flops by low-to-high transitions at the ap­
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real­
time transfer mode, it is also possible to store data without 
using the internal D-type flip-flops by simultaneously enabl­
ing GAB and GBA. In this configuratic;>n each output rein­
forces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of 
bus lines will remain at its last state. 

PIN CONFIGURATION 

CAB 
SAB 

A1 

A2 

A3 

A4 

A5 

A6 
A7 
A8 

GND 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
LLXXXL 

Real-Time transfer 
bus B to bua A 

Vee 

CBA 
SBA 

GBA 
B1 

B2 

B3 
84 

B5 
B6 
B7 

B8 

~ 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
LHXXLX 

Real-Time transfer 
bus A to b\ls B 

c8 SAMSUNG SEMICONDUCTOR 

These devices provide speeds and drive. capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

Air inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 

~ 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
X X t X x' X 
x x X t X X 
H X t t X X 

Storage from 
A AND/OR B 

~ 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
LLXXXH 
LH.XXHX 

Transfer stored data 

to A and/or B 

--~--, 
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KS54HCTLS 6511652 
KS74HCTLS 

FUNCTION TABLE 

INPUTS DATA I/O· 

GABGBA CAB CBA SABSBA A1 THRU A8 B1 THRU B8 

L H HorLHorL X X 
Input Input 

L H t t X X 

X H t H or L X X Input Not specified 
H H t t X·· X Input Output" 

L X H or L t X X Not specified Input 
L L t t X X* Output" Input 

L L X X X L 
Output Input 

L L X H or L X H 
H H X X L X 

Input Output 
H H H or L X H X 

H L HorLHorL H H Output Output 

Octal 3-State. Bus Transceivers 
with Registers 

OPERATION OR FUNCTION 

'851 '652 

Isolation Isolation 
Store A and B Data Store A and B Data 

Store A, Hold B Store A Hold B 
Store A in both ,registers Store A in both registers 

Hold A, Store B Hold A, Store B 
Store B in both registers Store B in both registers 

Real-Time B Data to A Bus Real-Time B Data to a Bus 
Stored B Data to A Bus Stored B Data to A Bus 

Real-Time A Data to B Bus Real-Time A Data to B Bus 
Stored A Data to Bus Stored A Data to B Bus 

Stored A Data to B Bus and Stored A Data to B Bus and 
Stored B Data to A Bus Stored B Data to A Bus 

" The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions 
are always enabled, ie., data at the bus pins will be stored on every Iow-to-high transition on the clock inputs . 

• " Select control=L: clocks can occur simultaneously 
Select control=H: clocks must be staggered in order to load both registers 

LOGIC DIAGRAMS 

Get. 121, .... '31 

CIA 
,UI -CAB 

8M 

I 

."1 1 
"~~H4 

, 
I 
I 
I I. _ 

'651 

~----------,vr----------J 
TO 7 OTHER ~HMNI1.S 
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'652 

... fll) .... ,3, 
CIA 
seA 
CAlI .... 

~----------~vr----------~ 
TO 7 OTHER CHANNELS 
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KS54HCTLS 6511652. 
KS74HCTLS /1. 

Absolute Maximum Ratings· 
Supply Voltage Range Vee •....... -0.5V to +7V 
DC Input Diode Current. hK 

(VI < -0.5V or VI > Vee +0.5V) . . .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pi~. 10 

(-0.5V < Vo <: Vee +0.5V) . . ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt ...... 500 mW 

• Absolute Maximum Ratings are' those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Octal 3-5tate Bus Transceivers 
with Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature . 

Range .l(S74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. t:. tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-400Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

. Output Voltage VOH 10=-20jAA Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 

10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=2O/AA 0 0.1 _ 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

.10=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 /AA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /AA 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 
8.0 80.0 160.0 jAA 

Supply Current 10UT=0/AA -per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0/AA 
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KS54HCTLS 6511652 
KS74HCTLS II 

Octal 3-State Bus Transceivers 
with Registers 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir• 1~6 ns). HCTLS651. HCTLse52 

KS74HCTLS KS54HCTlS 

Characteristic Symbol Conditions t 
T.=25°C T.=-40°Cto +85°C T.=-55°Cto +125°C 
Vcc=5.0V Vcc=5.0V:!:10% Vcc=5.0V:!: 10% 

Typ Guarant .. d Limits 

Maximum Clock Frequency fmax CL=50pF 40 30 25 20 

Maximum Propagalion IpLH 
CL=50pF 14 19 24 29 
CL=150pF 17 22 29 35 

Delay. A or B Inpul 10 
B or A Oupul IPHL 

CL=50pF 14 19 21 20 
CL=150pF 17 22 26 26 

Maximum Propagalion IPLH 
CL=50pF 22 30 37 45 
CL=150pF 25 33 42 51 

Delay. CBA or CAB Input 10 
A or B Outpul IpHL CL=50pF 22 30 37 45 

CL=150pF 25 33 42 51 

Maximum Propagalion IPLH 
CL=50pF 26 35 44 53 

Delay. SBA or SAB Input to CL=150pF 29 38 49 59 
A or B Output 

IPHL 
CL=50pF 26 35 44 53 

(with A or B High) CL=150pF 29 38 49 59 

Maximum Propagation IPLH 
CL=50pF 26 35 44 53 

Delay. SBA or SAB Input 10 CL=150pF 29 38 49 59 

A or B Outpul 
tPHL 

CL=50pF 26 35 44 53 
(with A or BLow) CL=150pF 29 38 49 59 

Maximum Output Enable IpZL 
CL=50pF 33 45 56 67 
CL=150pF 39 48 61 73 

Time. GBA to A or - RL=lkO 
GAB to B tPZH 

CL=50pF 33 45 56 67 
CL=150pF 39 48 61 73 

Maximum Output Disable tpHZ RL=lkO 26 35 44 53 
Time. GBA to A or GAB to 

-

B tpLZ CL=50pF 26 35 44 53 

Minimum Pulse Widlh Iw 10' 13 17 20 
Clocks High or Low 

Minimum Selup Time. A before 
tsu 10 13 17 20 CABt or B before CBAt 

Minimum Hold Time. A after 
Ih -3 0 0 0 CABt or B after CBAt 

Maximum Inpul Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo Capacitance· 

• Cpo determines the ·no·load dynamiC power dlsslpallon: Po=Cpo Vee' f + lee Vee. 
t For AC switching tesl circuits and liming waveforms see section 2. 
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Unit 

MH 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54HCTLS 6581659 
KS74HCTLS 
Preliminary Specifications. 

FEATVRES 
• Bus Transceivers with Inverting Outputs('S58) 01 True 

Output. ('658) 
• Oenerate. a Parity Bit for A Bu. and B Bus 
• easily Cascadable 
• Internal Active Pull-Up. and Pull-Downs 
• Function, pln-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA tii) VOL =0.5V) for direct bus Interface 
• Inputs and outputs Interface directly with nL, NMOS 

and CMOS device. 
• Wlda operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

GAB Vee 
Al 13BA 
A2 81 
A3 82 

B3 

B4 
A6 8S 
A7 B6 

A6 87 
BPI B6 

BPO APt 
GNO APO 

FUNCTION TABLE 

CONTROL NUMBER OF HIGH NUMBER OF HIGH 
INPUTS INPUTS ON INPUTS ON 

GBA GAB A BUS AND API B BUS AND BPI 

L L 
X 0,2,4,6,8 

X 1, 3, 5, 7, 9 

H H 
0, 2, 4, 6, 8 X 

1,3,5,7,9 X 

H L X X 

X 0,2,4,6,8 

X 1,3,5,7,9 
L H 

0, 2, 4, 6, 8 X 

1,3,5,7,9 X 

c8 SAMSUNG SEMICONDUCTOR 

'Octal Bus Transceivers 
with Parity 

DESCRIPTION 
These octal bus transceivers are designed tor asyn­
chronous, bidirectional communication between data 
buses. The devices transmit data trom the A Bus to the 
B Bus, or trom the B Bus to the A Bus, depending on the 
levels at the direction control inputs, GAB and ~BA. These 
devices also generate parity outputs, APO and BPO, which 
.retlect the number ot high levels aUhe A Bus and B Bus, 
respectively, taking into account the parity inputs API and 
BPI. 

The bidirectional 110 ports feature active circuits on the input 
stage that, when the output shared by that pin is disabled, 
will maintain the input in the last state taken by the output. 
This state will be maintained until changed by activity on 
the bus. The advantage ot this arrangement is that when 
all outputs on the bus are disabled, the inputs will be 
prevented from floating, resulting in minimum power dissipa­
tion and minimum susceptiblity to noise. This eliminates 
any need tor external pull-up or pull-down reSistors. The 
parity inputs API and BPI have Similar circuits. 

These devices provide speeds and drive capability 
equivalent to their LSnL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with nL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from' damage due to 
static discharge by internal diode ciamps to Vee and 
ground. 

OUTPUTS OPERATION 

APe) BPO HCTLS658 
, 

HCTLS659 

Z H 
B Data to A Bus B Data to A Bus 

Z L 

H Z 
A Data to B Bus A Data to B Bus 

L Z 

Z Z Isolation Isolation 

H 

L 13 Data to A Bus, B Data to A Bus, 

H A Data to B Bus A Data t6 B Bus 

L 
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KS54HCTLS 6581/659 
KS74HCTLS /1 

LOGIC DIAGRAM 

(23) ... 
..... 

Octal Bus Transceivers. 
with Parity 

G~_--~flll~-----------------r=t~~S;j~C:)-~----~ -"'" ..... I 
~ .::!:~ 

(22) Bl 

(21) 
B2 

(20 
B3 

7 INVERTING (NONIVERTING FOR '659) 
CHANNELS IDENTICAL TO CHANNEL. 
1 ABOVE 

19 
(18) 
(17 

B4· 
as 
B8 

(lIll B7 
(15) 

B8 
~------------- -

lh ~_ ~---,~ 
(13) fIIJO 

BPO (11) 
(lQl BPI 

- ~ '"OJ 

~ 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, .... : .. -0.5V to + 'Tv 
DC Input Diode Current, ilK 

(VI < -0.5V or VI > Vec +0.5V) ..... ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) . . .. ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vce +0.5V) ......... ±70 mA 
Continuous Current Through 

Vce or GND pins ...... '" . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt. . . . . . 500 mW 

• Absolute Maximum. Ratings are those values beyond 
which permanent damage to the device may oCcur. 
These are stress ratings only and functional operation . 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

ciS SAMSUNG SEMICONDUCTOR 

t Power DiSSipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

. Recommended Operating Conditions 
suppiy Voltage, Vec . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN. VOUT .. ov to Vec 

. Operating Temperature 
Range ·KS74HCTLS:. -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times. t,. If . . . . . . . . . Max 500 ns 

• Unused inputs musl always be tied to an appropriate logic 
voltage level (either Vce or GND! 
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KS54HCTLS6581659 
KS74HCTLS II 

Octal Bus Transceivers 
with Parity 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C T. = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-201olA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
. Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
Supply Current 10UT=01olA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=O,..A 
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KS54HCTLS 6581/659 
KS74HCTLS /1 

Octal Bus Transceivers 
with Parity 

AC ELECTRICAL CHARACTERISTICS (Input t,., tt<6 ns), HCTLS658, HCTLS659 

KS74HCTLS KS54HCTLS 
T.-2S"C T.- -40"C 10 +15"C T.- -sS·C 10 +12S"C 

CIIIo,.cterJstJc Symbol CondbJon.t Vee- 5.OV 
Vee-5,OVz10" Vee-S.OVz1O" 

T", Qu.,.ntMCI Limite 

CL-50pF 20 25 30 39 
Maximum Propagation 

tpLH 
CL-150pF 23 28 35 45 

Delay, A or a to a or A CL=50pF 20 25 30 39 
tpHL 

CL=150pF 23 28 35 45 

CL=50pF 24 32 40 48 
Maximum Propagation tPLH CL"'150pF 27 35 45 54 
Delay, A or a to a or A CL-50pF 24 32 40 48 tpHL 

CL=150pF 27 35 45 54 

CL"'50pF 20 .25 30 39 
M8XI(1lum Propa(jation tPLH 

CL"'150pF 23 28 35 45 
Delay A or a to 

tPHL 
CL=50pF 20 25 30 39 

. APO or apo CL=150pF 23 28 35 
.J,~ 

45 

CL=50pF 20 25 30 39 
Maximum Enable TIme, 

tpZH 
CL=150pF 23 28 35 45 

GAB or GBA to t--- RL=1kO 
CL=50pF 20 25 30 39 

APO or BPO tpZL CL-150pF 23 28 35 45 

Maximum Oisable Time, 
~ RL=1kO 20 25 30 39 

GAB or GBA to CL=50pF 20 25 30 39 
APO or apo tpHZ 

Maximum Input C8pacitance CIN 5 

Maximum Output 
COUT Capacitance 

Power Dissipation 
Cpo Capacitance· 

• Cpo determines the no-load dynamiC power diSSipatIOn: Po=Cpo Vcc' f + Icc Vce. 
t For AC switching test Circuits and timing waveforms see section 2 . 
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KS54HCTLS 664'665 
KS74HCTLS ,I 
Preliminary Specifications 

,FEATURES 
• Bus Transceivers with Inverting Outputs ('664) or True 

Outputs ('665) 
• Generates. a Parity Bit for A Bus and B Bus 
• Easily Cascadable 
• Internal Active Pull-Ups and Pull-DQwns 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.SV) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8~·C 
KS54HCTLS: -SS·C to +12S·C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 30o-mil DIPs 

PIN CONFIGURATION 

DIR 

A5 

""1--_ .... 

Vee 

B1 
B2 

B3 

B4 

B5 

B6 

B7 

B8 

API 

APO 

FUNCTION TABLE 

CONTROL NUMBER OF HIGH 
INPUTS INPUTS ON 

G DIR A BUS AND API 

L L 
X 

X 

L H 
0,2,4,6,8 

1,3,5,7,9 

H X X 

NUMBER OF HIGH 
INPUTS ON 

B BUS AND BPI 

0, 2, 4, 6, 8 

1, 3, 5, 7,9 

X 

X 

X 

c8 SAMSUNG SEMICONDUCTOR 

Octal Bus Transceivers 
with Parity 

DESCRIPTION 
These octal bus transceivers are designed for asyn­
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus or from the B Bus to the A Bus, depending on the 
level at the direction control input, DIR. The enable input, 
G can be used to disable the device so that the buses are 
isolated. These devices will also generate parity outputs, 
APO and BPO, which reflect the number of high levels at 
the A Bus and B Bus, respectively, taking into account the 
parity inputs API and BPI. 

The bidirectional I/O ports feature active circuitry on the 
input stage that, when the output shared by that pin is 
disabled, will maintain the input in the last state taken by 
the output. This state will be maintained until changed by 
the activity on the bus. The advantage of this arrangement 
is tht when all outputs on the bus are disabled, the 
inputs will be prevented from floating, resulting in minimum 
power dissipation and minimum susceptibility to noise. This 
eliminates any need for external pull-up or pull· down 
reSistors. The parity inputs API and BPI have similar cir­
cuitry. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power revels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

OUTPUTS OPERATION 

APO BPO '684 '66S 

Z H 
B Data to A Bus B Data to A Bus 

Z L 

H Z 
A Data to B Bus A Data to B Bus 

L Z 

Z Z Isolation Isolation 
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KS54HCTLS 664/665 KS74HCTLS 

LOGIC DIAGRAM 

G 231 ....... ....... 

~ 
... 
.... 

DIR 
(1) .... ..... .... .... 

... ... 
....... -.. 

J-

Octal Bus Transceivers 
with Parity 

(221 Bl 

7 INVERTING (NONIVERTING FOR '665) 
CHANNELS IDENTICAL TO CHANNEL 1 

ABOVE 

(21) BJ 
20 B3 
19 84 

18 B5 
(17 B6 
(18) B7 
(161 B6 

API (14) 

~-RJ;----- -
(131 APO 

._ --....,... ,I 

BPO (11) 

~~~~ 
L-----If-.!j ........ ~ _ r«:~ llt.::::.:.:.-_-_~_J 
L------4-~, ~-' II 

L------t.-.\LJ ..... ~ (101 BPI 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, 11K 

(V, < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vce +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are .:ltress ratings only and functional operation 
of the device at or beyond them is not implied. long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

q~ 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee .. , , , , , , , , , , , , 4.5V to 5.5V 
DC Input & Output Voltages', VIN, VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
i KS54HCTlS: -55°C to +125°C 

Input Rise & Fall Times, t" tf ' . , ' , , , , , Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 
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KS54HCTLS 6641665 
KS74HCTLS II 

Octal Bus Transceivers 
with Parity 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T ... 25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T ... -400Cto +85°CT ... -55°Cto +125°C Unit 

Typ Guaranteed Limits . 

Minimum High-Level 
-VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10"12mA. 0.26 0.33 0.4 V 
10"24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ~A\ Current 

Maximum 3-State Output Enable 

Leakage Current loz "VIH ±0.5 ±5.0 ±10.0 ,..A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vec or GND 8.0 80.0 160.0 ,..A Supply Current 10UT=U,..A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7- 2.9 3.0 mA 
Curren! at Vee or GND 

10uT-=0,..A 
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KS54HCTLS 664'/D65 
KS74HCTLS tU 

Octal Bus Transceivers 
with Parity 

AC ELECTRICAL CHARACTERISTICS (Input tr, t"'6 ns), HCTLS664/655 . 

KS74HCTLS KS54HCTLS 
T.-2S"C T.- -40"C to +85"C T.- -55'C to +125'C 

Chllr.cterl. Symbol Condition. t Vee-5.0V 
Vcc-S.OV:t10% Vee-S.OV:t 10% 

TYJI QuarantHd Limit. 

tPLH CL-50pF 20 25 30 
Maximum Propagation CL-150pF 23 28 35 
Delay, A or B to B or A CL-50pF 20 25 30 

tpHL 
CL-150pF 23 28 35 

tpLH CL-50pF 24 32 40 
Maximum PropsgatIon CL-150pF 27 35 45 
Delay, A or B to CL-50pF 24 32 40 
APO or BPO ~L CL-150pF 27 35 45 

tPLH 
CL-50pF 20 25 30 

MaxImum Propagation CL-150pF 23 28 35 

Delay, API Or BPI to CL"50pF 20 ·25 30 
APO or BPO ~L CL-150pF 23 28 35 

CL-50pF 24 32 40 
MaxImum Output Enable 

tpZH CL=150pF 27 35 45 
Time, G to A or B I--- RL""1kO 

CL-50pF 24 32 40 
tpZL CL-150pF 27 35 45 

Maximum Output Delay ~ RL-1kO 24 32 40 
Time, G to A or B CL=50pF tpu 24 22 40 

tPZH 
CL=50pF 24 32 40 

Maximum Output Enable CL'"'150pF 27 35 45 
Time DIR to A or B I--- RL-1kO 

CL=50pF 24 32 40 
tPZH CL=150pF 27 35 45 

Maximum Output Disable ~ RL=1kO 20 32 40 
Time, DIR to A or B tHLZ CL"50pF 24 32 40 

Maximumlnput~ C'N 5 

MaxImum Output 
CooT Output Disabled 10 Capacitance 

Power Dissipation 
Cpo Capacitance· 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f -f:. Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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'KS54HCTLS 670 
KS74HCTLS 

FEATURES 
• Separate Read/Wrlte 

Addressing Permits Simultaneous Reading and 
Writing 

• Expandable to 512 Words of N·bits 
• For use as: . 

- Scratch pad memory 
...,. Buffer storage between processors 
- Bit storage In fast multiplication d~slgns 

• Function, pln-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• ,HigM>rlve-Current outputs: 

10L =8 mA @ VOL =O.5V 
• Inputs and outputs interface directly with TIL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS:, -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic aOO-mii DIPs 

PIN CONFIGURATION 

02 Vee 

03 01 

D4 WA 
R. w. 
RA Gw 

04 GR 

03 01 

GNO 02 

FUNCTION TABLES 
I) .. 

WRITE MODE SELECT TABLE 

OPERATING INPUTS INTERNAL 
MODE Gw On LATCHES<a) 

Write Data 
L. L L 
L H H 

Data 
H X no change 

Latched 

NOTE: 
a. The Write Address (WA and Ws) to the "Internal 

latches" must be stable while Gw is LOW for conven­
tional operation. 

c8 SAMSUNG SEMICO~DUCTOR 

4-8y-4 Register' Files with 
with 3-State Outputs 

DESCRIPTION 
The '670 is a 16·blt 3-State Register FOe organized as 4 
words of 4 bits each. Separate Read and Write Address 
and Enable Inputs are avanable. permitting simultaneous 
writing Into one word location and reading from another 
location. The 4-blt word to be stored Is presented to four 
Data Inputs. The Write Address inputs (W A end We> deter­
mine the location of the stored wOrd. When the write 
enable (Gw) input Is LOW. the data Is entered Into the ad­
dressed location. The addressed location remains 
transparent to the data whiie the Gw is LOW. Data sup­
plied at the Inputs will be read out In true (non-Inverting) 
form from the 3-State outputs. Data and Write Address in­
puts are Inhibited when Gw is HIGH. 

Direct acquisition of data stored In any of the four registers 
Is made possible by Individual Read Address inputs (RA 
and Rs). The addrssed word appears at the four outputs 
when the read enable (GR) is LOW. Data outputs are in 
the HIGH impedance "off" state when the read enable 
input Is HIGH. This permits outputs to be tied together to 
increase the word capacity to very large numbers. 

Up to 128 devices can be stacked to increase the word 
size to 51 :2 locations by tying the 308tate outputs togethar. 
Since the limiting factor for expansion is the output HIGH 
current. further stacking Is possible by tying pull-up resistors 
to the outputs to increase the IOH current available. DesIgn 
of the read enable signals for thE! stacked devices must 
ensure IhIJt there Is no overiap In the LOW levels which 
would cause more than one output to be active at the same 
time. Parallel expansion to generate n-bit words Is ac­
complished by driving the Enable and Address Inputs o~ 
each device In parallel. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL. NMOS and CMOS !levices 
without any external components. \ '. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc' and, 
ground. 

READ MODE SELECT TABLE 

INPUTS 
OPERATING -- OUTPUT 

MODE GR 
INTERNAL On 

LATCHES<b) 

Read 
L L L 
L H H 

Disabled H H (Z) 

NOTE: 
b. The selection of the "internal latches" by Read Address 

(AA and Rs) are not constrained by ~w .or GR 
operation. 
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KS54HCTLS 670 
KS74HCTLS 

LOGIC DIAGRAM 

DATA 
INPUT) 

WRITE INPUT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc. ... -0.5V to +7V 
DC Input Diode Current. 11K 

, (VI < -0.5V or VI > Vec +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin. 10 . 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

4-8y-4 Register Files with 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. VIN. VOUT .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr• tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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.. 
KS54HCTLS670 
KS74HCTLS . 

. .. 

4-8y-4 Register Files with 
with 3-State Outputs . 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS· KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to, +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Vo~ 10=-2OIlA Vee Vee -0.1 Vee -0.1 Yee ~0.1 Output Voltage 

10= -6mA 4.2 3.98 3.84 3.7 
V 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=2OIlA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 IlA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80:0 160.0 IlA Supply Current 10UT=01lA 
per input pin 

. Additional Worst VI=2.4V 
Case Supply L'l.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=01lA 
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KS54HCTLS 670 
KS74HCTLS 

4-8y-4 Register Files with 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input fr, lI<6 ns), HCTLS670 

° KS74HCTLS KS54HCTLS 

Cllaracterllllc Symbol Condlllonat 
T._25 C T._-400CID +150C T.--55"CID +1250C 
Yee- 5oOY Yee-S.OY·:t10% Yee-500Y:t 10'14 

Typ GllllranlMd umna 

fI>LH 
CL=50pF 20 32 40 48 

Maximum Propagation Delay, CL"'150pF 23 35 45 54 
AA or As to Output 

tPHL 
CL=50pF 20 32 40 48 
CL-150pF 23 35 45 54 

fI>LH 
CL=50pF 27 36 45 59 

Maximum Propagation Delay, CL-150pF 30 39 50 65 
Gw to Output 

tPHL 
CL=50pF 27 36 45 59 
CL-150pF 30 39 50 65 

fI>LH 
CL-50pF 27 36 45 59 

Maximum Propagation Delay, CL""150pF 30 39 50 65 
Data to Output 

tPHL 
CL-50pF 27 36 45 54 
CL=150pF 30 39 50 60 

tpZH 
CL-50pF 24 32 40 48 

Maximum Output Enable AL=1kD CL=150pF 27 35 45 54 
r--

Time, ~ to Output 
tpZl 

CL=50pF 24 32 40 48 
CL-150pF 27 35 45 54 

Maximum Output Diaable IlPHz AL-1kD 24 32 40 48 
Time, GR to Output lpu CL-150pF 24 32 40 48 

Maximum Input C8pacitance CIN 5 

Maximum Output Capacitance CooT Output disabled 10 

Power DIssipation 
Cpo Capacitance • 

• Cpo determines the nooload dynamic power dissipation: Po=Cpo Vee' f + lee Vee. 
t For AC switching test circuits and timing wavefoims see section 2. 
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KS54HCTLS 6791680 
KS74HCTLS 
. Preliminary Specifications 

FEATURES 
•. '679: 12-blt to 4-bit comparator with enable 
• '680: 12-bit to 4-bit comparator with latch 
• Function, pin-out, speed and drive compatibility with 

54n4LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

(IOL =24 mA @ VOL =0.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices ' 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges; 
KS74HCTLS:' - 40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic '''smail outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'679 

Al Vee 

A2 

A3 Y 

A4 P3 

AS P2 

AS Pl 

A7 PO 

AS A12 

A9 All 

Al 

A2 

A3 

A4 

AS 

AS 

A7 

AS 

A9 

GND A10 GND 

c8SAMSUNG SEMICONDUCTOR 

12-8it Address Comparators 

DESCRIPTION 
The '679 and '680 address comparators simplify address­
ing of memory boards and/or other peripheral devices. The 
four P inputs are normally hard wired with a preprogramm­
ed address. An internal decoder determines what input in­
formation applied to the 1 2 A inputs must be low or high 
to cause a low state at the output (V). For example, a 
positive,logic bit combination of 0111 (decimal 7) at the' 
P input determines that inputs A 1 through A 7 must be low 
and that inputs A8 through A 1 2 must be high to cause the 
output to go low. Equality of the address applied at the A 
inp'uts to the preprogrammed address is indicated by the 
output being low, 

The '679 features an enable input (G). When G is low, the 
device is enabled. When G is high, tl1e device is disabled 
.and the output is high regardless of 'the A and P inputs. 
The '680 features a transparent latch and a latch enable 
input (C). When C is high, the device is in the transparent 
mode. When C is low, the previous logical state of V is 
latched. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts aM yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 

, without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal, diode clamps to Vcc and 
ground. 

'680 

Vee 

C 
'y 

P3 

P2 

Pl 

PO 

A12 

A11 

Al0 
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KS54HCTLS 6791/680. 
KS74HCTLS /1 12-8it Address Comparators 

LOGIC DIAGRAMS 

'679 '680 

At '" ., 
A. 

,., 
A2 

'"' A3 .. 
M 

,., 
A4 

AS '51 .. 
.. ,., .. 
A7 

171 
A7 

A6 
,., 

A6 
1181 y 

• AS 
,., .. 

AIO I'" 
AIO 

A" 
1121 

All 

AI' 

PO PO 

PI PI 

P2 P2 

P3 P3 

G, 
(19) 
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KS54HCTLS '6791/680 
KS74HCTLS /1 12-81t Address Comparators 

FUNCTION TABLE 

'879 '880 INPUTS COMMON TO '879 AND '880 OUTPUT 

~ C P3 P2 P1 PO A1 A2 A3 A4 AS A8 A7 A8 A9 A10 A11 A12 Y 

L H L L 'L L H H H H H H H H H H H H L 
L H L L L H L H H H H H, H H H H H H L 
L H L L H L L L H H H H H H H H H H L 
L H L L H H L L L H H H H H H H H H L 

L H L H L L L L L L H H H H H H H H L 
L H L H L H L L L L L H H H H H H H L 
L H L H H L L L L L L H H H H H H H L 
L H L H H H L L L L L L L H H H H H L 

L H H L. L L L L L L L L L L H H H H L 
L H H L L H L L L L L L L L L H H H L 
L H H L H 'L L L L L L L L L L L H H L 
L H H L H H L L L L L L L L L L L H L 

L H H H L L L L L L L L L L H H H L L· 
L H H H L H L L L L L L L L L H H L' L· 
L H H H H L L L L L L L L L L L H L L· 

L H H H H H L L L L L L L L L L L L L 

L H All other combinations H 

H '679: Any combination H 

L '680: Any combination Latched 

• These three rows of the function table show combinations that would normally not be used in address comparator ap­
plications. The logic symbols above are not valid for all combinations in which P= 12, 13 and 14. If symbols valid for 
all combinaiions are required, starting with the fourth Exclusive-OR from the bottom, change P .. 9 to P=9 ... 11/13 ... 
15, P .. 10 to P=10/1l/14/15, and P .. 11 to P=11/15. 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to +7V 
DC Input Diode Current, ItK 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode' Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V)' . . . ±70 mA 
Continuous Current Through 

Vcc or GND pins ±250 mA 
Storage Temperature Range, Tslg ... -g5°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

'. Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings' only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

c8 SAMSUNG SEMICONDUCTOR 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vec .............. 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, Ir, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 671'J/~80 
KS74HCTLS I algi 12-8it Address Comparators 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

T. = 25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.=-40°Cto +85°CT.=·-55°Cto +125°C Unit 

, Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20uA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-6mA 4.2 3.98 3.84 3.7 f----------------~ 

VIN=VIH or VIL 
Maximum Low-Level 

VOL lo=20"A 0 0.1 0.1 0.1 
Output Voltage lo=12mA 0.26 0.33 0.4 V 

lo=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

--- f-------
Maximum Quiescent 

Icc 
VIN=VCC or GND 8.0 80.0 160.0 "A Supply Current IOUT=O"A 
per input pin 

-- f-------

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

lOUT = O"A 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,";6 ns). HCTLS679 

T. =25°C KS74HCTLS _ll KSS4HCTLS 
T.'" -40·C 10 +IIS·C T.= -5S·C to +12S·C 

Characteristic Symbol Conditions t Vcc=S.OV 
Vcc=5.0V:!:10% Vcc=5.0V:!: 10% 

Unit 

Typ Guaranteed Llmlls 

tpLH 
CL=50pF 24 32 40 48 
CL=150pF 27 35 45 54 -Maximum Propagation Delay, - ---~-~-----~ ns 

AnyPtoY 
IpHL 

CL=50pF 27 32 40 48 
CL=150pF 30 35. 45 54 ._---- --

tpLH 
CL=50pF 21 28 35 

Maximum Propagation Delay, CL=150pF 24 31 40 
AnyAtoY 

tpHL 
CL=50pF 21 28 35 
CL=150pF 24 31 40 

tpLH 
CL=50pF 18 24 30 

Maximum Propagation Delay, CL=150pF 21 27 35 
G to Y CL=50pF 18 24 30 

tpHL CL=150pF 21 27 35 

Maximum Input Capacitance CIN '5 

POVo(er Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

c8 SAMSUNG SEMICONDUCTOR 
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KS54HCTLS 6'7t'l/~80 
KS74HCTLS ,;:JIU, 12-8it Address Comparators 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir• 1,<6 ns). HCTLS680 

T. ,,25°C 
KS74HCTLS KS54HCTLS 

T." -40°C to +85°C T.= -55°C to +125°C 
Characteristic _ Symbol Conditions t Vcc"S.OV Vcc=S.OV:l:10% Vcc=S.OV:I: 10% . 

Typ Guaranteed Limits 

IpLH 
CL=50pF 27 36 45 

Maximum Propagalion Delay. CL=150pF 30 39 50 
AnyPloY 

IPHI. 
CL=50pF 27 32 40 
CL=150pF 30 35 45 

IPLH 
CL=50pF 24 32 40 

Maximum Propagation Delay. CL=150pF 27 35 45 
AnyAloY 

IpHL 
CL=50pF 24 32 40 
CL=150pF 27 35 45 

IpLH 
CL=50pF 19 26 32 
CL=150pF 22 29 37 Maximum Propagation Delay. 

CloY CL=50pF 19 26 32 
tPHL CL=150pF 22 29 37 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo delermines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
r For AC switching test circuits and timing waveforms see section 2_ 
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KS54HCTLS 682/684/686 
KS74HCTLS 

8-Bit Magnitude 
Comparators 

FEATURES 
• Compares Two 8-Bit Words 
• '682 has 20kO pull- up Resistors on the Q Inputs 
• Function, pllHlut, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• High drive current outputs: 

(10l =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options inClude plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'682 and '684 

P>O vee 
p.;a 
07 

P1 P7 

01 06 

P2 P6 

02 05 

P3 P5 

03 04 

GND P4 

'686 

P>O vee 
01 G2 

p;;-o 
07 

P1 P7 

01 NC 
NC 06 

P2 P6 

02 05 
P3 P5 
03 04 

P4 

NC-No internal connection 

c8 SAMSUNG SEMICONDUCTOR 

DESCRIPTION 
These magnitude comparators perform comparisons of two 
eight·bit binary or BCD words. All types provide P=Q and 
P>Q outputs: The '682 features 20-kO pull-up termination 
resistors on the Q inputs for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

DATA ENABLES 

P,Q <31 G2 P=Q P50 
P-Q L X L H 
P>O X L H L 
P<Q X X H H 

P=Q H X H H 
P>9 X H H H 
X H H H H 

NOTES: 1. The last 3 lines 01 the lunctton table apply only to the device 
having enable inputs. i.e., '688. , 

2. The P<i:llunctton CIII1 be generated by applying the p.;a and 
P5l:i outputs to a 2·input NAND gete. 
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KS54HCTl.S 68216841686 
KS74HCTLS II II 

. LOGIC DIAGRAMS 

'682 or '684 

~ 
PO 

QO 

P1 

Q1 

(2) .... ~. 

(3)~ 
~&-

.... 
(4) ..... 

(5)~ ... 
P2 

Q2 

P3 

Q3 

(6) .... 

(7)~ ~~ 
(S) ::' 

(9)2e 
I 

.... 
P4 

Q4 

P5 

\!~L. --1"1 

(12)?E? 
~ 

~>-
.... 

(13) .... 

.~ 
(14) ~ ~~ ... Q5 

P6 

8-Bit Magnitude 
Comparators 

(19) 

, 

Jooo. ..... 

(1) 

" .. ~ 
(16) .... ::::J If> ..Jooo,. ... 

II 
... 

(17) .... 

(1s)?E> 

~ 

06 

P7 

I --I ... -Q7 
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KS54HCTLS682 1684 1686 
KS74HCTLS II II 

8-Bit Magnitude 
Comparat0r.s 

LOGIC DIAGRAMS (continued) 

----... 

~ 

'=- 1221 

PO 131 .... ~ 
141?P 

~&-
.... 

15) ..... 

161?P .... 

00 

PI 

01 

(8) ... --
(9)?P ~~ 1101 :: 

11112E? 
FD-

~~ .... 
(13) .... 

(14)~ H>-.... 111 
1151 .... 

f16J£. ~~ .... 
1171 ... 

1181?? 

~ 
"",t;::::::;I .... 

I' 
(20) ... 

1211?P 

~ 

I 
.... -

P2 

02 

P3 

03 

P5 

P4 

04 

05 

P6 

os 

P7 

07 
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Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) . . ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ......... ±35 rnA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . .. ± 125 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are' stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Magnitude 
Comparators 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vce . . . . . . . 4.5V til 5.5V 
DC Input & Output Voltages', VIN, Your .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: ~55°C to +125°C 

Input Rise & Fall Times, tr, tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
. voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

KS74AHCT 54AHCT 
Parameter Symbol Test Conditions TA =25°C 

TA= -40°C to. +85°C TA=-55°C to +125°C Unit 

Typ Guaranteed Limit. 
--_. __ .. _---- --

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

jlnput Volt~~e __ . __ - ---\----- -
I Maximum Low-Level 

VIL 0.8 0.8 0.8 V 
I Input ,,~ltllQ~ _______ ----- ------------ -- r--
. Minimum High-Level VIN=VIH or VIL 
i Output Voltage VOH 10=-20,..A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
i (Totem-pole Outputs) 10=-6mA 4.2 3.93 3.84 3.7 

! M~ximum --Low-Level VIN=VIH or VIL 
: Output Voltage 

VOL 
10=20,..A 0 0.1 0.1 0.1 

V 
'(All Outputs) 10=1:1mA 0.26 0.33 0.4 

10=24mA 0.39 0.5 - --. . -- .. -- ------ --t---
Maximum Input Vcc=Max 
Current, VIN=2.7V -0.2 -0.2 -0.2. rnA 
('682 a Inputs) VIN=0.4V -0.4 -0.4 -0.4 _. ------~ --j-

Maximum Input 
Current hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 JAA 
(All other Inputs) 

t--1--'--._----- - ---

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 JAA 
Vour=Vcc or GND 

1----
For '682: 
VIN=GND (00-07) 

3.5 3.5 3.5 .mA 
Maximum VIN=VCC or GND 

[QUiescent Icc (all other inputs) 
Supply Current For '684 and '688 

~------
VIN=VCC or GND 8.0 80.0 160.0 JAA 

---~r=O,..A· 

per input pin 
I Additional Worst VI=2.4V 
i Case Supply Alcc other Inputs: 2.7 2.9 3.0 rnA 
, Current at Vcc or GND 
I 10ur=0,..A 

01 SAMSUNG SEMICONDUCTOR u . 740 



KS54HCTLS 682.' 1684/686 
KS74HCTLS 

8-Bit Magnitude 
Comparators 

AC ELECTRICAL CHARACTERISTICS (Input tr• t~6 ns). HCTLS682.I-ICTLS684. HCTLS686 

KS74HCTLS KS54HCTLS 
T. =25°C 

T. = - 40°C to + 85°C T. = -55°C to +125°C 
Characteristic Symbol Conditions t Vcc aS.OV 

Vcc = S.OV:t: 10% Vcc=S.OV:t: 10% 

Typ Guaranteed Limits 

tpLH 
CL=50pF 18 25 31 
CL=150pF 21 28 36 Maximum pr0'l;fgation Delay. 

P or a to P= CL=50pF 18 25 ·31 
tPHL CL=150pF 21 28 36 

tpLH 
CL=50pF 22 32 38 

Maximum ~gation Delay. CL=150pF 25 35 43 
PorOto> CL=50pF 22 30 38 

tpHL CL=150pF 25 33 43 

tpLH 
CL=50pF 15 20 25· 
CL=150pF 18 23 30 Maximum Propagation Delay. 

<31 to P=Q ('686 Only) 
tPHL 

C,_=50pF 15 20 25 
CL=150pF 18 23 30 

tPLH 
C=50pF 18 25 31 
CL=150pF 21 28 36 Maximum Propagation Delay. 

<32 to P<Q ('686 Only) 
tpHL 

CL=50pF 18 25 31 
CL=150pF 21 28 36 

Maximum Input CapaCitance CIN 5 

Power Dissipation Capacitance' Cpo 

• Cpo determines the no-load dynamiC power dissipation: Po=Cpo Vce' f + Icc Vee. 
t For AC switching test circuits and timing waveforms see section 2. 
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·,KS54HCTLS 6881689 
KS74HCTLS II 

FEATURES 
• Compares Two 8-Blt Words 
• Choice of Totem-pole ('688) and open-draln ('689) 

outputs ('688 is identical to 'S21) 
• Function, pilH)ut, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteristic of CMOS 
• Hig~ drive current outputs: 

(IOL =24 mA @ VOL =O.SV) for direct bus Interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4 .• SV to S.SV 
• Characterized for operation over Industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +8S"C 
KSS4HCTLS: -SsoC to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

G Vee 

PO p=o 

00 07 

Pl P7 

01 06 

. P2 P6 

02 05 

P3 P5 

03 04 

GND P4 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE p;Q 
P.Q G 

P=Q L L 

P>Q L H 

P<Q L H 

X H H 

Dc SAMSUNG SEMICONDUCTOR .. 

8-Bit Identity Comparators 

DESCRIPTION 
These identity comparators perform comparisons of two 
8·bit binary or BCD words. The output of '688 is totem· 
pole while '689's are open·drain. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 

. CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs ~re protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM (Positive Logic) 

P7 
(17) 

07 
(18) 

PS 
(15) 

OS 
(lS) 

P5 
(13) 

cis (14) 

P4 
(11) 

04 
(12) 

(19) 
p=o (8) 

P3 

P2 

02 
(7) 

Pl 
(4) 

01 
(5) 

PO 
(2) 

00 
(3) 

G 
(1) 
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KS54HCTLS 688'689 
KS74HCTLS /1 

Absolute Maximum Ratings* 
Supply Voltage Range Vee. . .... -0.5V to +7V 
DC Input Diode Current. 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo 3> Vee +0.5V) ±20 mA 
Continuous Output Culrent Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range. Tstg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Identity Comparators 

t Power Dissipation temperature derating: 
Plastic Package (III): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. Vour OV to Vee 
Operatin!) Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =2SOC 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions T.=-40·Cto +8S·C T.=-SSOCto +12So C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH lo=-20"A Vee Vee -0.1 Vee -0.1 Vee -0.1 

V ('688 only) lo=-6mA 4.2 3.98 - 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±ci.1 ±1.0 ±1.0 "A Current 

Maximum 3-State 
VIN=VIH or VIL Leakage Current loz ±0.5 ±5.0 ±10.0 "A 

('689 only). Vour=Vee 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 "A ~Iy Current lour=O"A 
per input pin 

Additional Worst . VI=2.4V 
Case Supply Alec other Inputs: .2.7 2.9 3.0 mA 
Current at Vee or GND 

I lour=O"A 
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KS54HCTLS 6881/689 
KS74HCTLS /1 8-Bit Identity Comparators 

AC ELECTRICAL CHARACTERISTICS (Inpul Ir • 1",,6 ns). HCTLS688 

KS74HCTLS KSS4HCTLS 
T. =2S'C T. = -40'C to +BSoC T. '" -SS'C to +12SoC 

Characteristic Symbol t, . .>ndltlons I Vee=S.OV Vee = S.OV:t 10% Vcc=S.OV:t 10% 

Typ Guaranteed Limits 

IpLH 
CL=50pF 16 22 28 

Maximum Propagalion Delay. CL=150pF 19 25 33 
P to P=Q CL=50pF 16 22 28 

tpHL CL=150pF 19 25 33 

tpLH 
CL=50pF 16 22 28 

Maximum Propagation Delay. CL=150pF 19 25 33 
Q 10 P=Q CL=50pF 16 22 28 

tpHL CL=150pF 19 25 33 

tpLH 
CL=50pF 15 20 25 

Maximum Propagation Delay. CL=150pF 18 23 30 
G 10 P=Q CL=50pF 15 20 25 

tpHL CL=150pF 18 23 30 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance' Cpo . 
• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching tesl circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr• t",,6 ns). HCTLS689 

T. =2S'C 
KS74HCTLS 

T. = -40'C to +BS'C 
Characteristic Symbol Condltlonsl Vee=S.OV Vee = S.OV:!: 10% 

33 
39 

33 
39 

33 
39 

33 
39· 

30 
36 

30 
36 

KSS4HCTLS 
T. = -SS"C to +12S"C 

Vee=S.OV:!: 10%. 

Typ Guaranteed Limits 

tpLH 
CL=50pF 24 31 37 
CL=150pF 27 34 " 42 Maximum Propagation Delay. 

P to P=Q CL=50pF 19 26 32 
tpHL CL=150pF 22 29 37 

tPLH 
CL=50pF 24 31 37 

Maximum Propagation Delay. CL=150pF 27 34 42 
Q to P=Q CL=50pF 19 26 32 

tpHL CL="150pF 22 29 37 

tpLH 
CL=50pF 23 29 35 

Maximum Propagation Delay. CL=150pF 27 32 40 
G to P=Q CL=50pF 18 24 30 

tpHL CL=150pF 21 27 35 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 793/794 
KS74HCTLS 
Preliminary Specifications 

FEATURES 
• 1/0 port configuration enables output data back onto 

input bus 
• latch ('793) and and Register (,794) options 
• Function, pi"n-out, speed and drive compatibility with 

54/74lS logic family 
• low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(Iol =24 mA @ VOL =O.5V) fol' direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices . 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40°C to + 85°C 
KS54HCTLS: - 55°C to + 125°C 

8-Bit Latch/Register 
with Readback 

DESCRIPTION 
These are B·bit latches/registers that allow temporary 
storage and retrieval of data on a bus. This operation is 
important in control algorithms which make decisions bas­
ed on the previous status of output controls. Rather than 
storing a redundant copy of the output data in memory, 
simply reading the register as an I/O port allows the data 
to be retrieved from where it has been stored in a '793 
or '794, for verification and/or updating. 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

The data is loaded in the registers on the positive·edge 
of the clock (ClK) for the '794. The data is passed through 
the '793 when C is high, and it is latched when C goes low 
The output control (OC) is used to enable data on the DO-D7 
pins. when OC is low the output of the latches/registers 
is enabled on DO-D7, enabling D as an output bus so that 
the host can perform a read operation. When OC is high, 
DO-D7 are inputs to the latchesiregisters configuring D as 
an input bus. 

PIN CONFIGURATIONS 

'793 

6C v" 
DO 00 

01 
02 
03 

04 

05 
06 
07 

c 

'794 

DC v" 
DO ao 
01 01 

02 02 
03 

04 

05 

06 

07 
ClK 

c8 SAMSUNG ~EMICONDUcrOR 

These devices provide speeds and drive capability 
equivalent to their lSTTl counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'793 

C OC Q D 

L L 00* * Output, 0 
L H 00* * Input 
Ht L D* Output, 0* 
H H D Input 

• In this case the output of the latch feeds the input, and a "race': 
condition results. 

• * 00 represents the previous "latched" state .. 
t This transition is not a normal mode of operation and may pro­

duce hazards. 

'794 

ClK OC Q D 

LorHod L 00 Output, 0 
LorHod H 00 Input 

t L 00 Output,O* 
t H D Input 

• In thiS case the output of the register IS clocked to the Inputs 
and the overall 0 output is unchanged at 00. 
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KS54HCTLS 7931/794 
KS74HCTLS /. 

LOGIC DIAGRAMS 

'793 

DO (2) 

01 (3) 

02 (4) 

D3 
(5) 

r ,.<, 
r~:: D4 

(8) 

05 (7) 

De (8) 

~7 (9) 

(111 C 

c8 SAMSUNG SEMICONDUCTOR 

DO (2) 

01 (3) 

02 (4) 

03 
(5) 

04 
(S) 

De (8) 

07 (9) 

. 8-Bit LatchlRegist~r 
with Readback 

'794 

(II) CLK 
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KS54HCTLS 793'/794 
KS7 4HCTLS· /. 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to +7V 
DC Input Diode Current, ',K 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or .GND pins . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65·C to +150·C 
Power Dissipation Per Package, Pdt ...... 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-8it Latch/Register 
with Readback 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW'·C from 65·C to 85·C 
Ceramic Package (J): -12mW'·C from 100·C to 125·C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, V'N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40·C to +85·C 
KS54HCTLS: -55·C to +125·C 

Input Rise & Fall TImes, tr, tf . . . . . . .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

. Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20"A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
V 10= -6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 "A Current 

Maximum 3-State Output Enable 

Leakage Current loz =V,H ±0.5 ±5.0 ±10.0 "A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

V'N=VCC or GND 8.0 80.0 160.0 "A Supply Current 10uT=0"A 
per input pin 

Additional Worst VI=2.4V 
Case Supply 6.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vccor GND 

10UT=0"A 
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KS54HCTLS 7931/794 
KS74HCTLS .. /. 

8-BitLatchlRegister 
with Readback 

AC ELECTRICAL CHARACTERISTICS (Input tr, t,,,,6 ns), HCTLS793, 794 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonat 
T.=25°C T ... -400C to +85°C T.= -55°C to +125°C 

Unit Ycc .. 5.0Y Ycc=5.0Y:!:10% Ycc=5.0Y:!: 10% 

Typ Guarant .. d Limits 

Maximum Clock Frequency 
tmax CL=50pF 50 40 35 ('794 only) 

~L=50pF 14 18 23 
tPLH CL=150pF 17 21 28 Maximum Propagation Delay, 

o to Any a ('793 only) CL=50pF 14 18 23 
tpHL CL=150pF 17 21 28 

tPLH 
CL=50pF 15 20 25 
CL=150pF 18 23 30 Maximum Propagation Delay, 

CLK/C to Any a 
tPHL 

CL=50pF 15 20 25 
CL=150pF 18 23 30 

tPZH 
CL=50pF 15 20 25 

RL'=1kO CL=150pF 18 23 30 Maximum Enable Time, r--
OC toO 

tPZL 
(C=Low CL=50pF 15 20 25 
for '793) CL=150pF 18 23 30 

Maximum Disable Time, ~RL=1kO, CL=50pF 15 20 25 
OC to 0 tpLZ (C=Low for '793) 15 20 25 

Minimum Pulse Width, 
tw 10 15 18 CLK/C High or low 

Minimum o before C' (,,193) 
tsu 

8 1Q 13 
Setup Time o before 

I--
CLKt(,794) 10 15 18 

Minimum Dafter C' ('793) 
th 

8 10 13 
Hold Time Dafter CLKt 

(,794) -3 0 0 

Maximum Input Capacitance C,N 5 

Maximum Output Capacitance COUT 10 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 821'822 
KS74HCTLS 'j 
Preliminary Specifications 

FEATURES 
• Functlomilly Equivalent to AMD's Am29821 and 

Am29822 
• Provides Extra Data Width Necessary for Wider Ad­

dress/Data Paths or Buses with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TIL, t<lMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options inClude plastic "small outline" 
pac~ages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'821 

DC v~ 

10 10 
20 20 
30 30 
40 40 
50 50 
60 60 
70 70 
80 eo 
90 90 

HID 100 
3NO CLK 

'822 

v~ 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
CLK 
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10-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 10-bit bus·interface flip·flops feature three·state out· 
puts designed specifically for driving highly·capacitive or 
relatively low·impedance loads. They are suitable for im· 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers with parity, and working registers. 

All of the f1ip·f1ops are edge· triggered and D·type. On the 
positive transition of the clock the a outputs on the '821 
will be true, and on the '822 will be complementary' to the 
data input. 

A buffered output'control input can be used to place the 
ten outputs in either a normal logic state (high or low levels) 
or a high·impedance state. The high· impedance state and 
increased drive pFovide the capability to drive the bus lines 
in a bus·organized system without need for interface or 
pull-up components. The output control (OC) does not af· 
fect the internal operation of the flip·flops. Old data can 
be retained or new data can be entered while the outputs 
are in the high·impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

1--=--
OC 

L 
L 
L 
L 
H 

(Each Flip-Flop) 

'821 
Inputs 

CLK 0 

t H 
t L 
L X 
H X 
X X 

'822 

Inputs 
--..=---..:-

OC CLK 0 

L t H 
L t L 
L L X 
L H X 
H X X 

Output 
Q 

H 
L 

00 

00 
Z 

Output 
Q 

L 
H 
00 

00 
Z 
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KS54,HCTLS 821,1822 
KS74HCTLS I ~ 

LOGIC DIAGRAMS 

'821 

OC 
(1) 

CLK 

(23) 
10 

10 
(2) 

(22) 
20 (3) 

20 

(21) 
30 

3D 
(4) 

(20) 
40 

40 
(5) 

(19) 
50 (6) 

50 

118) 
60 (7) 

61) 

(17) 
70 18) 

70 

(16) 
80 (9) 

80 

(15) 
90 (10) 

90 

(14) 
100 

100 
(11) 
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1 O~Bit Bus Interface Flip-Flops' 
with 3-State Outputs 

'822 

oc 
(1) 

ClK 

(23) 
10 

10 
(2) 

20 
(3) 

(22) 
20 

(21) 
30 

3D 
14) 

40 
15) 

(20) 
40' 

50 
16) 

(19)' 50 

(18) 
60 

6ii 
17) 

(17) 
70 

70 
(8) 

(16) 
80 (9) 

80 

(15) 
90 

90 
110) 

(14) 
100 

100 111) 
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KS54HCTLS 8211822 
KS74HCTLS 1 j 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, -O.SV to +.7V 
DC Input Diode Current, 1,K 

(V, < -O.SV or V, > Vec +0.5V) '±20 mA 
DC Output Diode Current, 10K 

(Vo < -O.SV or Vo > Vcc +O.SV) ±20 mA 
Continuous Output CUrrent Per Pin, 10 

(-0.5V < Vo < Vcc +O.SV) . ±70 mA 
Continuous Current Through 

Vcc or GND pins ±2S0 mA 
Storage Temperature Range, Tstg· ... -6SoC to +1S0°C 
Power Dissipation Per Package, Pdt SOO mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

10-Bit Bus Interface Flip-Flops 
with·3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 6SoC to 8SoC 
Ceramic Package (J): -12mW/oC from 100°C to 12SoC 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.SV to S.SV 
DC Input & Output Voltages', V'N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +8SoC 
KSS4HCTLS: -SsoC to +12SoC 

Input Rise & Fall Times, tr , tf Max SOO ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=SV±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage 

Minilrum High-Level 
V,N=V,H or V,L 

VOH. 10=-20,..A Vcc Vcc -0.1 Vcc -'0.1 Vcc -0.1 Output Voltage . 
10=-6mA 4.2 3.98 3.84 3.7 

V 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
10=20j.tA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 O.S 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =V,H ±O.S ±5.0 ±10.0 ,..A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ,..A Supply Current . 10uT=0,..A 
per input pin 

Additional Worst V,=2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

10UT=0,..A 
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KS54HCTLS 821'822 
KS74HCTLS 'I 10-Bit Bus Interface Flip-Flops 

with 3-State Outputs 

AC ELEbTRICAL CHARACTERISTICS (Input tr, t,,,,6 ns), HCTlS821, HCTlS822 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Condltlonsl 
T. =2SoC Ta= -4(10C to +8SoC T.= -55°C to +12SoC 
Vee = S.O\' Vee=S.OV±10%~ Vee=S.OV± 10% 

Typ Guaranteed Limits 

Maximum Operating Frequency fmax CL=50pF 40 35 30 

tPLH 
CL=50pF 15 20 25 
CL =150pF 18 23 30 Maximum Propagation Delay, 

ClK to any Q 
tpHL 

CL=50pF 15 20 25 
CL=150pF 18 23 30 

tpzL 
CL=50pF 18 24 30 
CL=150pF 21 27 35 Maximum Output Enable I---- RL=1kO 

Time, OC to any Q 
tPZL 

CL=50pF 18 24 30 
CL=150pF 21 27 35 

Maximum Output Disable tPHZ RL=1kO 18 24 30 
Time, OC to any Q 

r---
. tpLZ CL=50pF 18 24 30 

Minimum Pulse Width, 
tw 12 16 20 ClK High or low 

Minimum Setup Time, 
tsu 12 16 20 Data before ClKt 

Minimum Hold Time, 
th -3 0 0 Data after ClKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT ~=Vcc 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance' (per stage) OC=GND '0 

, Cpo determines the no·load dynamic power dissipation: Po=Cpo Vee' f + Icc Vee. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 8231824 
KS74HCTLS 1 j 
· Preliminary Specifications 

FEATURES 
• Functionally Equivalent to AMD's Am29823 and 

Am29824 
• Provides Extra Data Width Necessary for Wider Ad­

dress/Data Paths or Buses with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

S4174LS logic family 
• Low power consumption characteri!ltic of CMOS 
• 3-5tate outputs with high drive current 

(IOl =24 mA @ VOL =O_SV) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4_SV to S_SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: - SS·C to + 12S·C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mi! DIPs 

PIN CONFIGURATIONS 

'823 

oc Vee 

10 
20 

3D 30 
40 40 
50 50 
60 60 

70 
80 

90 90 
CLR ClKEN 
GNO CLK 

'824 

oc Vee 
10 10 

20 
30 

40 40 
sD 50 
6D 60 
7D 70 
8D 9 80 
9lf 90 

eiJ!i CLKEN 
GNO ClK 
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9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 9-bit bus interface flip-flops feature three-state out­
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing,and working registers. 

With the clock enable (CLKEN) low, the D-type edge­
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf­
fer, thus latching the outputs. The '823 has non inverting 
D inputs and the '824 has inverting D inputs. Taking the 
CLR input low causes the nine 0 outputs to go low in­
dependently of the clock. 

A buffered output-control input (OC) can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. The output control does 
not affect the internal operation of the flip-flops. Old data 
can be retained or new data can be entered while the out­
puts are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due t9 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'823 

INPUT OUTPUT 

OC CLR CLKEN CLK D Q 

L L X X X L 
L H L t H H 
L H L t L L 
L H H X X 00 
H X X X X Z 

'824 

INPUTS OUTPUT 

OC CLR CLKEN . CLK D Q 

L L X X X L 
L H L t H L 
L H L t L H 
L H H X X 00 
H X X X X Z 
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LOGld DIAGR,AMS 

'823 

(231 
10 

(221 
20 

(211 
3Q 

(201 40 

(1111 
50 

(181 
8Q 

(171 
70 

(181 8Q 

(151 eo 
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9-Bit Bus ,Interface Flip-Flops 
with 3-State Outputs 

'824' 

(231 
10 

(221 
20 

(211 
3Q 

(201 
4Q 

(191 
50 

(181 
8Q 

(171 
70 

(181 8Q 

(151 eo 
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KS54HCTLS 823'824 
KS74HCTLS ' ,~ 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc, ........ -0.5 to +7V 
DC Input Diode Current, 11K 

~VI < -0.5V or VI > Vcc +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5) ±70 rnA 
Continuous Current Through 

Vcc or GND pins ............. ±250 rnA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt. . . 500 mW 

.• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from mo°c to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf ... ... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=2S"C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions Ta= -40"C to +8S"C Ta= -SS"C to +12S"C Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20I'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
V 

10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201'A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 I'A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 I'A Supply Current louT = OI'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lcc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vcc or GND 

10uT=01'A 
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KS54HCTLS 8231/D24 
KS74HCTLS . I g 

9-BitBus Interface Flip-Flops 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input 1" tf~6 ns), HCTlS823, HCTlS824 

KS74HCTLS KSS4HCTLS 

Characterlltlc Symbol Condltlonl t 
TA-HOC TA--40"C to +8S"C TA = -55°C to +12SoC 

Unit Ycc-S.OY Ycc-S.OY:t10% Ycc=S.OY:t 10% 

Typ Guarantead Limits 

Maxlmum Operating Frequency fmax CL-50pF 40 35 30 25 MHz 

ipLH 
CL=50pF 15 20 25 30 

Maximum Propagation Delay, CL'"'150pF 18 23 30 36 ns 
ClK to any a 

ipHL 
CL=50pF 15 20 25 30 
CL=150pF 18 23 30 36 

Maximum Propagation Delay, ipLH CL"'50pF 17 22 28 34 
CLA to Any a CL"'150pF 20 25 33 40 ns 

ipZL 
CL-50pF 18 24 30 36 
CL-150pF 21 27 35 42 Maximum Output Enable - RL-1kO ns 

Time, ~ to any a 
ipZL 

CL=50pF 18 24 30 36 
CL-150pF 21 27 35 42 

Maximum Output Disable tpHZ RL=1kO 18 24 30 36 
Time, be to any a --' ns 

ipLZ CL=50pF 18 24 30 36 

Minimum CLA low 
tw 

12 16 20 24 

CLK high or low 
ns 

Pulse Width 12 16 20 24 

ClR Inactive 12 16 20 24 I 
I Minimum 

Setup Time Bata tau 12 16 20 24 ns I 
Before CLK CLKEN high 

12 16 20 24 or low 

Minimum Hold Time, 
It. -3 0 0 CLKEN or data after ClKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation Cpo OC=Vcc 5 
Capacitance' (per stage) OC=GND 30 

, Cpo dete~lnes the no-load dynamic power diSSipatIOn: Po-Cpo Vcc' f + Icc Vcc. 
r For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 8251826 
KS74HCTLS II 

Preliminary Specifications 

FEATURES 
• Functionally Equivalent to AMD's Am29825 and 

Am29826 
• Improved 10H Specifications 
• Multiple Output Enables Allow Multiuser'Control of 

the Interface 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current . 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'825 

OCl V" 
OC2 OC3 

10 10 
20 20 
3D 30 
40 40 

50 50 

60 60 

70 70 
80 80 

ClA ClKEN 

GNO ClK 

'826 

OCl V" 
OC2 Oc3 

10 10 
2ii 20 
3ii 30 

45 40 ' 

55 50 
65 60 
7ii 70 
8D 80 

ClA ClKEN 

GNO ClK 
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8-Bit Bus Interface Flip-Flops 
'with 3-State Outputs 

DESCRIPTION 
These 8·bit bus interface flip· flops leature three·state out· 
puts designed specifically for driving highly·capacitive or 
relatively low· impedance loads. They are suitable for im­
plementing multiuser buffer registers, I/O ports, bidirec­
tional bus drivers and working registers, 

With the clock enable (CLKEN) low, all D-type edge­
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf­
fer, thus latching the outputs, The '825 has non-inverting 
D inputs and the '826 has inverting D inputs. Taking the 
CLR inputs low causes the eight Q outputs to go low in­
dependently of the clock. 

Multiuser buffered output-control inputs (OC1, 0:::2, and 
OC3) can be used to place the eight outputs in ei>her a 
normal logic state (high or low level) or a high-impedance 
state. The high-impedance state and increased drive pro­
vide the capability to drive the bus lines in a bus-organized 
system without need for interface or pull-up components. 
The output controls do not affect the internal operation of 
the flip-flops, Old data can be retained or new data can 
be entered while the outputs are in the high-impedance 
state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without 'any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground, 
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KS54HCTLS 8251826 
KS74HCTLS Ij . 

FUNCTION TABLES 

. '825 

Inputs Output 

oc· CLR CLKEN CLK D Q 

L L X X X L 
L H L t H H 
L H L t L L 
L H H X X 00 
H X X X X Z 

• OC = H if any of OC1, OC2, or OC3 are high. 
OC = L of OC1, OC2, and OC3 are low. 

LOGIC DIAGRAMS 

'825 

(221 10 

(211 

(201 30 

b--<c>--+-1_19_l_ 40 

t>--d~_+_(1_8)_ 50 

8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

'826 

Inputs Output 

oc· CLR CLKEN CLK D Q 

L L X X X L 
L H L t H L 
L H L t L H 
L H H )( X 00 
H X X X X ·z 

• oc = H if any of OC1, OC2, or OC3 are high • 
OC = L of OC1, OC2, and OC3 are low. 

'826 

(221 10 

(211 2Q 

I~O) 30 

(19) 40 

b--d:>---I __ (18_)_ 50 

t>--ce_~(,;.;17.:...) 60 • 
(17) 60 

(161 70 (16)70 

(151 80 t>--ce __ .:..:(1",,5)_ so 
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KS54HCTLS 825'826 
KS74HCTLS 'j 
Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, 11K 

jVI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +O.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Sit·Sus'lnterface Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee 4.5V to 5.5V . 
DC Input & Output Voltages', VIN, VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -4QoC to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHAR~CTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Characteristic Symbol Test Conditions 
o~= KS74HCTLS KSS4HCTLS .2 • .==.~_.C T. ,=_::-40°C to +8SoC T. = -SsoC to +t2S0C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 
--1-----

Maximum Low-Level 
VIL 

k 
0.8 0.8 V 

Input Voltage __ -_._-_._--- -- _._--

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OflA Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 
--r------

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20flA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 flA Current c---- ----I--

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 flA 
VouT=Vee or GND 

--r----
Maximum Quiescent 

Icc 
VIN=VCC or GND 8.0 80.0 160.0 flA Supply Current 10uT=OflA 
per input pin 

i 
Additional Worst VI=2.4V 

I Case Supply 

! 

Ll.lee other Inputs: 2.7· 2.9 3.0 mA 
Current at Vee or GND I 

10uT=OflA i 
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KS54HCTLS 8251826 
KS74HCTLS .. 

8-Bit Bus Interface Flip-Flops 
with 3-5tate Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr• t,<O;6 ns). HCTLS825. HCTLS826 

KS74HCTLS KS54HCTLS 

Characteristic ~ymbol Conditions! 
T. =25°C T.=.-400C to +850C T.= -55°C to +125°C 
Vcc=5.OV Vcc=5.0V:t:10% Vcc=5.OV:t: 10% 

Typ Guaranteed Limits 

Maximum Operating Frequency fmax CL =50pF 40 35 30 25 

CL=50pF 15 20 25 30 
tpLH CL=150pF 18 23 30 36 Maximum Propagation Delay. 

ClK to any Q 
tpHL 

CL=50pF 15 20 25 30 
CL=150pF 18 23 30 36 

Maximum Propagation Delay. 
tPLH 

CL=50pF 17 22 28 34 
CLR to Any Q CL=150pF 20 25 33 40 

tPZL 
·CL=50pF 18 24 30 36 
CL=150pF 21 27 35 42 Maxim!!!!! Output Enable - RL=1kO 

Time. OC to any Q 
tPZL 

CL=50pF 18 24 30 36 
CL=150pF 21 27 35 42 

Maximum Output Disable tPHZ - RL=1kO 18 24 30 36 
Time. OC to any Q tpLZ CL=50pF 18 24 30 36 

Minimum CLR Low 
tw 

12 16 20 24 

Pulse Width CLK high or Low 12 16 20 24 

Minimum CLR Inactive 12 16 20 24 

Setup Time Data tsu 12 16 20 24 
Before CLK CLKEN high 

12 16 20 24 
or Low 

Minimum Hold Time. 
th -3 0 0 0 ClKEN or data after, CLKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT 10 

Power Dissipation 
Cpo 5 

Capacitance" (per stage) 30 

" Cpo determines the no· load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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Unit 

MHz 

ns 

ns 

ns 

I 

ns 

ns 

ns 

I 

ns 

: pF ' 

! pF 

i pF 
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Preliminary Specifications 
FEATURES 
• Bus-Structured Pinout 
• Provides Extra Bus D~Mr.:: !..alche!o 
• Necessary for Wider Address/Oata Paths or Busr,s 

with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption ,characteristic of CMOS 
• 3-State outputs with high drive current 

(Iol = 24 mA @ VOL = O.SV) for direct bus interface 
• Inputs and.outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40"C to +8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

Oc 
10 

20 
30 
40 

50 
60 
70 
SO 
90 

100 
GNO 

oc 
10 

·25 
3D 
40 
50 

60 
70 
SD 
90 

100 
GNO 

'841 

v~ 

10 
20 
30 
40 
50 
60 
70 
80 

90 
100 

-..... ___ rC 

'842 

'--__ r 

V" 
10 
20 
30 
40 
50 
60 
70 
80 

90 
100 
C 
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10-Bit Bus Interface D-Type 
Latches with 3-5tate Outputs 

DESCRIPTION 
These 1 O-bit bus interface latches feature three state out­
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im· 
plementing wider buffer registers. 1/0 ports, bidirectional 
bUS drivers, and working registers. 

The ten latches are transparent D-type. The '841 has 
non inverting data (D) inputs and the '842 has inverting (D) 
inputs. 

A buffered output control (OC) input can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output Gontrol does not affect the internal operation 
of the latches. Old data can be retained or new data can 
be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'841 

INPUTS OUTPUT, 

OC C 0 Q 

L H H H· 
L H L L 
L L X 00 
H X X Z 

'842 

INPUTS OUTPUT 

OC C 0 Q 

L H H L 
L ,H L H 
L L X 00 
H X X - Z 
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KS54HCTLS 841/842 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vcc. -0.5V to +7V 
DC Input Diode Current. liK 

(VI < -0.5V or VI > Vec +0.5V) ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output CUrl'imt Per Pin. 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins ±250 mA 
Storage Temperature Range. Tstg ... - 65 ° C'to + 150 ° C 
Power Dissipation Per Package. Pdt 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

10-Bit Bus Interface D-Type 
Latches with 3-5tate Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN. VOUT .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

To=25°C 
KS74HCtLS KS54HCTLS 

Characteristic Symbol Test Conditions T. = -40°C to +85°C To = - 55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8. 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OI'A Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=201'A 0 0.1 0.1 0.1 
Output Voltage VOL 

10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 I'A Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 I'A Leakage Current 

VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 I'A Supply Current lOUT = OI'A 
per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

10uT=01'A 
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KS54HCTLS 8411842 
KS74HCTLS 1 ~ 

1 D"Bit Bus Interface 0-Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Inp~t t" t,,,,6 ns), HCTLS841, HCTLS842 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Condltlonsl 
T.=2SoC T'.=-400Cto +8SoC T.=-SSOCto +12SoC 

Unit Ycc=S.OY Ycc = S.OY:!: 10% Ycc=S.OY:!: 10% 

Typ Guaranteed Limits 

tPLH 
CL= 50pF 15 20 25 

Maximum Propagation Delay, CL=150pF 18 23 30 

Data to Q 
tPHL 

CL=50pF 15 20 25 
CL=150pF 18 23 30 

tpLH CL=50pF 21 28 35, 

Maximum Propagation Delay, CL=150pF 24 31 40 

CtoanyQ 
tPHL 

CL=50pF 21 28 35 
CL=150pF 24 31 40 

tPZH 
CL=50pF 18 24 30 

Maximum Output Enable RL =1 k{} CL=150pF 21 27 35 
r--

Time, DC to any Q 
tPZL 

CL=50pF 18 24 30 
CL=150pF 21 27 35 

Maximum Output Disable ~ RL=1k{} 18 24 30 
Time, OC to any Q tpLZ CL=50pF 18 24 30 

Minimum Pulse Width, 
tw 15 20 25 C High 

Minimum Setup Time, 
Isu 12 16 20 Data before Cj. 

Minimum Hold Time, 
th, 6 8 10 Data after C+ 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance' (per stage) OC=GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 8431844 
KS7 4HCTLS ~ 1 j 

Preliminary Specifications 

FEATURES 
• Bus-Structured Pinout 
• Provide Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or Buses 
with Parity 

• Power-Up High Impedance 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• Mlate outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include plastic "smail outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'843 

oc V" 
10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 
70 70 
80 80 
90 90 

CLR PRE 
GNO C 

'844 

oc v" 
'-5 10 
20 20 
3D 30 
415 40 
50 50 
60 60 
70 70 
815 ao 
90 90 

CLR PRE 
GNO C 
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9-Bit B~s Interface D-Type 
Latches with 3-State Outputs 

DESCRIPTION 
These 9·bit bus interface latches feature three-state out-' 
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They' are suitable for im­
plementing wider buffer registers, 110 ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

The nine latches are transparent Ootype. The '843 has 
noninverting data (0) inputs and the '844 has inverting 0 
inputs. 

A buffered output control (OC) input can be used to place 
the nine outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organi;!:ed system without need for 
interface or pull-up components. 

The output control (OC) does not affect the internal opera­
tion of the flip-flops. Old data can be retained or new data 
can be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and: 
ground. 

FUNCTION TABLES 

'843 

INPUTS OUTPUT 
--::: 

PRE CLR OC C 0 Q 

L X L X X H 
H L L X X L 
H H L H L L 
H H L H H H 
H H L L X 00 
X X H X X Z 

'844 

INPUTS OUTPUT 

PRE CLR OC C 0 Q 

L X L X X H 
H L L X X L 
H. H L H L H 
H H L H H L 
H H L L X 00 
X X H X X Z 
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K554HCTL5 8431/844 
KS74HCTLS II 

LOGIC DIAGRAMS 

oe (1) 

PRE t ;..1-,4)_--<'1'><>-' 

eLR :..;(1-,,1)'---<<0<>-' 

10 
(2) 

20 
(3) 

3D 
(4) 

40 
(5) 

50 
(6) 

60 
(7) 

70 
(8) 

80 
(9) 

90 (10) 

'843 

(23) 10 

(22)20 

:21) 30 

(20) 40 

(19) 50 

(18160 

(171 70 

(16) 80 

(15) 90 
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9-Bit Bus Interface V-Type 
Latches with 3-State Outputs 

'844 

oe ~t~1) ____ <o ________ ~, 

PREP ;..4...:.) __ ~,,~c>-

e (13) 

(23110 

20 -'-'---+-++<>1 (221 20 

30 -~-++--r-q :21) 30 

40 ---++--r-q 

t>--c.f>-f-(1:.:.9150 

(18160 

(17) 70 

80 -~ __ -+-++.q (16180 

(15190 
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KS54HCTLS8431844 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, .... -0.5V to +7V 
DC Input Diode Current, ilK 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output CtJrrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ·500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

9-Bit Bus Interface 0-Type 
Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mWloC from 65°C to 85°C 
Ceramic Package (J): -12mWloC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vee 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125·C 

Input Rise & Fall Times, tr , tf .. Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

T. =2S·C 
KS74HCTLS KSS4HCTLS 

Characteristic Symbol Test Conditions T.= -40·C to +8S·C T.= -SS·C to +12S·C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
·VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIAA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=201AA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
liN • VIN=Vee or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 lolA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 lolA Supply Current 10UT=01AA 
per input pin 

Additional Worst VI=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = OIAA 
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KS54HCTLS 8431844 
KS74HCTLS 

9-Bit Bus InterfaceD .. Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACT!:RISTICS (Input t" t,"6 ns). HCTLS843, HCTLS844 

KS74HCTLS KSS4HCTLS 

Characteristic Symbol Conditions! 
T.=2SoC T.=-40oC to +8SoC T.= -55°C to +12SoC 

Unit Vcc=S.OV Vcc=S.OV:l:10% VcczoS.OV:I: 10% 

Typ Guaranteed Limits 

tPLH 
Cl= 50pF 18 24 30 

Maximum Propagation Delay, Cl=150pF 21 27 35 

to 
tpHl Cl=50pF 18 24 30 

Cl=150pF 21 27 35 

/ tPlH 
Cl=50pF 21 28 35 

Maximum Propagation Delay, Cl=150pF 24 31 40 

Ctoanya tpHl Cl=50pF 21 28 35 
Cl=150pF 24 31 40 

~imum Propagation Delay, 
IplH 

Cl=50pF 23 30 38 
PRE to a Cl=150pF 26 33 43 

Maximum Propagation Delay, 
tpHl 

Cl=50pF 23 30 38 
CLA to a Cl=150pF 26 33 43 

tPZH 
Cl=50pF 18 24 30 

Maximum Output Enable Rl=1kO Cl=150pF 21 27 35 
f----

Time, 6C to any a 
tPZl 

Cl=50pF 18 24 30 
Cl=150pF 21 27 35 

Maximum Output Disable I tpHZ Rl=1kO 18 24 30 
Time, 6C to any a tpLZ Cl=5QpF 18 24 30 

Minimum Pulse Width, 
tw 15 20 25 

C High 

Minimum Setup Time, 
Isu 12 16 20 Data after C~ 

Minimum Hold Time, 
th 6 8 10 

Data before C~ 

Maximum Input CapaCitance CIN 5 

Maximum Output CapaCitance COUT 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance (per stage) OC=GND 30 

• Cpo determines the no· load dynamic power dissipation: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms 's!le section 2. 
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KS54HCTLS 8IAI:/DA6 
KS74HCTLS ..,~/O.., 

Preliminary Specifications 
FEATURE 

• 3-state buffer-type outputs drive bus-lines directly 
• Bus-structured pinout 
• Provides extra bus driving latches necessary for 

wider address/data paths or buses with parity 
• Low power consumption characteristic of CMOS 

devices 
• 3-state outputs with high drive current (IOL=24mA 

@ VOL=O.SV) for direct bus interface 
• Direct interface capability with TTL, NMOS and 

CMOS devices 
• Wide operating volage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: -40·C to +8S·C 
KSS4HCTLS: - SS·C to 12S·C 

• Package options include plastic "small outline" 

packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATIONS 

'84S 

OCI v .. 
0<:2 ~3 

10 10 
20 20 
30 3Q 

40 
50 

60 60 
70 70 
60 80 

CLR PRE 
GNO c 

'846 

Clel v .. 
0<:2 (Rl3 

10 10 
20 
3Q 

4Q 

50 
8Q 

70 
8Q 

PRE 
c 

cis SAMSUNG SEMICONDUCTOR 

8-Bit Bus Interface D-Type 
Latches with 3-5tate 'Outputs 

DESCRIPTION 

These 8·bit latches feature three·state outputs designed 
specifically for driving highly capacitive or relatively low im· 
pedance loads. They are particularly suitable for implemen­
ting buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight latches are transparent D-type. The '845.has 
non inverting data(D) inputs. The '846 has inverting Din­
puts. Since CLR and PRE are independent of the clock, 
taking the CLR input low will cause the eight Q outputs to 
go low. Taking the PRE input low will cause the eight Q 
outputs to go high. When both PRE and CLR are taken low, 
the outputs will follow the preset condition. 

The buffered output control inputs (OC1, OC2, and OC3) 
can be used to place the eight outputs in either a normal 
logic state (high or low levels) or a high-impedance state. 
In the high-impedance state, the outputs neither loa9 nor 
drive the bus lines significantly. The high-impendance state 
and increased drive provide the capability to drive the bus 
lines in a bus-organized system without need for interface 
or pull-up components. The output controls do not affect 
the internal operation of the latches. Old data can be re­
tained or new data can be entered while the outputs are 
in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS B41:/DA6' 
KS74HCTLS ~/O., 

FUNCTION TABLE 
'845 

INPUTS OUTPUT 

PRE CLR OC1 OC2 OC3 C D Q 

L H L L L X X H 
H L L L L X X L 
L L L L L X X H 
H H L L L H L L 
H H L L L' H H H 
H H L L L L X 00 
X X ~ X H X x i 
x x X H X X X Z 
x X H X X X X Z 

LOGIC DIAGRAMS 

0C1 
(II 

0C2 
(21 

0C3 
(231 

'845 

m(141 

10 
131 (221'0 

aD 
141 121 1 20 

30 
lSI (201 30 

40 
lSI 119/ 40 

50 
171 (181 

50 

60 
(81 (171 60 

70 
(91 (1617~ 

l 

1151 SO 
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8-Bit Bus Interface 0-TYP,e 
Latches with 3-State Outputs 

'848 

INPUTS OUTPUT 
PRE CLR OC1 OC2 OC3 C D Q 

L 
H 
L 
H 
H 
H 
X 
x 
x 

H L L 
L L L 
L L L 
H L L 
H L L 
H L L 
X X X 
x X H 
X H X 

'846 
0C1,--.:...:(l1~_...., 
5C2_--::::(21::-__ ~ 
OC3_-.:(::..:23~1_---l 

20 

3D 

40 

L X X H 
L X X L 
L X X H 
L H L H 
L H H L 
L L X 00 
H X X Z 
X X X Z 
X X X Z 

(22/ 10 

121 / 20 

120130 

(191 40 

(181 50 

(171 60 

(161 70 

(151 SO 
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KS54HCTLS 8451846 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc •....... -0.5V to +7V 
DC Input Diode Current. 1,K 

(V, < -0.5V or V, > Vee +0.5V) . . . .. ±20 mA 
DC Output Diode Current. 10K 

(Vo < -0.5V or Vo > Vee +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range. TSIg ... -65°C to +150°C 
Power Dissipation Per Package. Pdt . . . . . . 500 mW 

• Absolute Maximum Ratings are those values, beyond 
which permanent damage to the device may occur. 
These. are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

8-Bit Bus Interface 0-Type 
Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 
Ceramic package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage. Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages'. V,N. VOUT ... OV to Vcc 
Operating Temperature 

Range KS74HCLTS: -40 QC to +85°C. 
KS54HCLTS: -55°C to +125°C 

Input Rise & Fall Times. tr• t, . . . . . . . . . Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

T.=25°C 
,KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C To = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
V,H 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V Input Voltage ; 

Minimum High-Level V,N=V,H or V,L 

Output Voltage VOH 10=-20"A Vcc Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.84 3.7 

V'N=V'H or V,L 
Maximum Low-Level 

VOL 10=20"A 0 0.1 0.1 0.1 
Output Voltage 10=4mA 0.26 0.33 0.4 V 

10=8mA 0.39 0.5 

Maximum Input 
liN VIN=Vce or GND ±0.1 ±1.0 ±1.0 ,.A Current 

Maximum Quiescent 
lee 

VIN=Vee or GND 
8.0 80.0 160.0 ,.A Supply Current 10uT=01AA \ 

per input pin \ 
Additional Worst V,=2.4V 
Case Supply Ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0"A 
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KS54HCTLS 841:1046 
KS74HCTLS ~/a' 

8-Bit Bus Interface 0-Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input t" t,<6 ns), HCTLS845 

T.=2SoC 
KS74HCTLS KSS4HCTLS 

T.= -40°C to +8SOC T.= -55°C to +12SoC Characteristic Symbol Conditions t Vee = S.OV 
Vcc=S.OV±10% Vce=S.OV± 10% 

Typ Guaranteed Limits 

Propagation Delay ~ 23 30 38 
Clk to a tPHL 23 30 38 

Propagation Delay ~ 18 24 30 
D to a tpHL 18 24 30 

Propagation Delay ~ 27 36 45 
CLR to a tpHL 27 36 45 

Propagation Delay tpLH 27 36 45 
r------

PRE to a tPHL 27 36 45 

Propagation Delay tPZH 23 30 38 
r------

OC toa tPZL 23 30 38 

Propagation Delay ~ 16 21 26 
OC to a tpLZ 16 21 26 

Input Capacitance CIN 5 

Power dissipation Capacitance' Cpo 

• Cpo determines the no·load dynamic power dlsslpallon: Po-Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input t" tt<6 ns), HCTLS846 

T.=2SoC 
KS74HCTLS 

T.= -40°C to +8SoC 
Characteristic Symbol Conditlonst Vec=S.OV 

Vcc=S.OV±10% 

46 

46 

36 

36 

54 

54 

54 

54 

46 

46 

31 

31 

KSS4HCTLS 
T.= -55°C to +12SoC 

Vcc=S.OV± 10% 

Typ Guaranteed Limit. 

Propagation Delay ~ 25 34 42 
Clk to a . tpHL 25 34 42 

~ropagation Delay tpLH 20 27 34 
r------

D to a tpHL 20 27 34 

Propagation Delay tpLH 26 35 44 
r------

ClR to a tpHL 26 35 44 

Propagation Delay ~ 26 35 44 
PRE to a tPHL 26 35 44 

Propagation Delay tPZH 19 26 32 
r------

OC to a tPZL 19 26 32 

Propagation Delay ~ 14 19 24 

OC toa tpLZ 14 19 24 

Input Capacitance CIN 5 

Power dissipation Capacitance' Cpo 

• Cpo determines the no·load dynamiC power dissipati.on: Po=Cpo Vcc' f + Icc Vcc. 
t For AC switching test circuits and timing waveforms see section 2. 
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65 

65 

40 

40 

53 

53 

52 

52 

38 

38 

30 

30 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

772 



KS54HCTLS 404914050 
KS74HCTLS Jl 

FEATURES 
• Modified Input structure allows voltages up to 1SV 
• Function, pilM)ut, speed and drive compatibility with 

S4/74LS logic family 
• Low power consumption characteristic of CMOS 
• High drive current outputs: 

IOL=8mA @ VOL=O.SV 
• Inputs alld outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to S.SV 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74HCTLS: - 40"C to + 8S"C 
KSS4HCTLS: -SS"C to +12S"C 

• Package options include plastic "small outline" 
packages, standard plastic and ceramic 300-mil DIPs 

PIN CONFIGURATION 

V" NC 

1Y 6Y 

1A 6A 

2Y NC 

2A 5Y 

5A 

4Y 

4P 

FUNCTION TABLE 

INPUT OUTPUT Y 

A '4049 '40S0 

H L H 
L I-! L 

=8 SAMSUNG SEMICONDUCTOR 

Hex Logic Level 
Down Converters 

DESCRIPTION 
The '4049 and '4050 have a modified input protection 
structure that enable them to be used as logic level 
translators which will convert high level logic to a low level 
logiC while operating from the low logic supply. For exam­
ple, 0-15V logiC can be corverted to 0-5V logic when us­
ing a 5V supply. The modified input protection has no diode 
connected to V cc, thus allowing the input voltage to ex­
ceed the supply. The lower zener diode protects the in­
put from both positive and negative static voltages. In 
addition the '4049 and '4050 can be used as simple buf­
fers or inverters without level translation. 

LOGIC DIAGRAMS 

'4049 

~ 1A~ 1Y 

~ 2A -----v- 2Y 

3A~3Y 
~ 

4A-vv---4Y 

.~ 
5A~-5Y 

~ 6A~6Y 

'40S0 

1A~1Y 
2A~2Y 

3A~:iY 

4A~4Y 

5A~5Y 
6A~6Y 
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. KS54HCTLS 404914050 
KS74HCTLS P . . .' 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI >, +15.5V) .. : .. ±20 mA 
DC Output Diode Current, IOK- -

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) . . . . . . ±35 mA 
. Continuous Current Through 
:,. Vcc or GND pins ................ ±125 mA 
iStllrageTemperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW· 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
,These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex­
posure to these conditions may affect device reliability. 

Hex Logic Level 
Down Converters 

t Power Dissipation temperature derating: 
PI~tic Package (N): -12mW/O C from 65 ° C to 85 ° C 
Cer&mic Package (J): -12mW/oC from 100°C to 125°C 

Recommended Operating Conditions 
Supply Voltage, Vcc .............. 4.5V to 5.5V 
DC Input & Output Voltages', VIN. VOUT OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tt .... Max 500 ns 

• Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

I 
\ 

T. =,~5°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-2OI'A Vcc Vcc -0.1 Vcc "':0.1 Vec -0.1 
10=-4mA. 4.2 3.98 3.84 3.7 

Maximum Low-Level 
VIN=VIH or VIL 

10=201'A 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 

lo=8mA 0.39 0.5 

Maximum Input VIN=VCC or GND ±0.1 ±1.0 ±1.0 
Current liN VIN=15V ±10.0 ±10.0 

Maximum Quiescent 
Icc 

VIN=VCC or GIIID 2.0 20.0 40.0 
Supply Current IOUT=OI'A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Lllcc other Inputs: 2.7 2.9 ,3.0 
Current at Vcc or GND 

IOUT=OI'A 
. 

AC ELECTRICAL CHARACTERISTICS (Input tr• tt';;6 ns). HCTLS4049. HCTLS4050 

T. =2S·C 
KS74AHCTLS KSS4HCTLS 

T. = -40·C to +8S·C T. = -ss·c to +12S·C 
Characteristic Symbol Condltionsl Vee = S.OV 

Vee=S,OV:t10% Vec=S.OV:t 10% 

Typ Guaranteed Limits 

Maximum Propagation Delay ~ CL=50pF 13 17 21 26 

tpHL 13 17 21 26 

Maximum Input CapaCitance CIN 5 

Power Dissip~tlon Capacitance' Cpo (per gate) 

• Cpo determines the no-load dynamiC power diSSipation: Po-Cpo Vec~ f + Icc Vee. 
t For AC switching test circuits and timing waveforms s~',section 2. 
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Unit 

V 

V 

V 

V 

I'A 

I'A 

mA 

Unit 

ns 

pF 

pF 
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ENHANCEMENT PROGRAMS 

SAMSUNG's A + Program 
The SST A + Program has been designed to offer the 

. customer an alternative to standard off-the-shelf plastic en­
capsulated CMOS circuits. The A+ Program wUl significant­
ly reduce incoming inspection requirements as well as early 
device failures (infant mortality). These results are achiev­
ed by a tightened AQL inspection plan and a burn-in of each 
unitfor 160 +8, -0 hours at 125°C or equivalentcondi­
tions established from a timeitemperature regreasion curve. 

The AQL Plan_ Acceptable Quality Levels (AQL) are a 
measure of the quality of outgoing CMOS circuits. These 
levels are established by the manufacturer to show the pro­
cess percent defective being produced and to ensure that 
the customer is receiving material that meets his re­
quirements. The SST A + Program has tightened these 
AQL levels to a point at which incoming inspection by the 
customer is no longer a necessity. A + product quality is 
monitored Significantly more closely than standard product; 
those lots which fail the AQL level are 100% reworked 
before resubmission to the AQL gate. 

The Reliability Plan_ Reliability is the statistical probabili­
ty that a product wUl give $IItisfactory performance for a 
specified period of time when used under 'specified con­
ditions. A typical rate curve is shown below: 

r 

INFANT 
MORTALITY 

RANDOM FAILURES AT A 
LOW CONSTANT FAILURE RATE 

O~B~U~RN~'N~'----------------------------
PERIOD: OPERATING LIFE --. 

Reliability theory assumes that devices fail according to the 
above curve. When a group of devices is manufactured 
a small portion of the units will be inherently weaker than 

cR SAMSUNG SEMICONDUCTOR 

"" 

the average. These weak units wUl probably fail during the 
first few hours of operation-hence the term "infant mor­
tality." If the units are burned-in however, thereby allow­
ing the weak units to fail, there is a much lower probability 
that those finally put into system use will fail. 

The SST A+ Flow_ In order to achieve an extremely high 
quality unit and reduce infant mortality failures the follow­
ing flow has been established: 

Process Flow 

DESCRIPTION 

WAFER FABRICATION 
CMOS PROCESS 
cv PLOTS 
OXIDE AND NITRIDE THICKNESS MEASUREMENTS 
OPTICAL INSPECTIONS 
SEM ANALYSIS 

ENCAPSULATION 
NITTO HCl0 TYPE 2 EPOXY MOLDING COMPOUND 
ULTRA PURE FOR CMOS APPLICATIONS I 

POST MOLD BAKE 
6 HOURS AT 175 DEG. C. 
CURES PLASTIC 
STRESSES ALL WIRE BONDS AND DIE 

OIS FUNCTIONAL ELECTRICAL 
i 00% TESTING 
OPENS/SHORTS AND INTERMITTENTS REMOVE 

HIGH TEMPERATURE BURN-IN 
160 HOURS AT 125 DEG. C. OR EQUIVALENT 
CONDITIONS ESTABLISHED FROM A TIMEI 
TEMPERATURE REGRESSION CURVE. 0.96 eV 

FULL FUNCTIONAL AND PARAMETRIC 
ELECTRICAL TESTING 
100% ELECTRICAL TESTING AC, DC 
88 DEG, C. 

THERMAL SHOCK MONITOR 
-65 DEG. C. TO + 125 DEG. C. LIQUID TO LIQUID 
5 CYCLES- SAMPLES SELECTED AT RANDOM 

TIGHT AQL SAMPLING PLAN 
E~ECTRICAL-O.05% AQL AT 88 DEG. C. 
MECHANICAL-O.Ol % AQL CRITICAL & MAJOR 

\ 
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PACKAGE DIMENSIONS 

1. PLASTIC PACKAGES 

14-Pln Plastic DIP Units: mm 

20·Pln Plastic DIP Units: mm 

~" .. :....L 4.06 

292 
3.43 

254 051 
TVP II 036 102 

-i~ 

=8 SAMSUNG SEMICONDUCTOR 

16·Pin Plastic DIP Units: mm 

~343 :.: 
3.43 

~ h-- ~~~ ~~~ 

24·Pin Plastic DIP Units: mm 
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PACKAGE DIMENSIONS 

14-Pln SOP 

20-Pin SOP 

~. 126 

Unit: mm 

Unit: mm 

.... .... 
0"': 

c8 SAMSUNG SEMICONDUCTOR 

16-Pin SOP Unit: mm 

~I-0.49 

10.0 

~ 

24-Pin SOP Unit: mm 
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PACKAGE DIMENSIONS 

2. CERAMIC PACKAGES 

14·Pin Ceramic DIP Units: mm 

DIM Mil ....... MOo _ 

A - 5.08 
B 0.38 oe8 
I, 1.40 1.18 

C 0.20 038 
18.18 1958 

e 10 749 

E, 7.82 10.03 

F '54 
L 3.1' •. 19 
a 0.51 1.02 

S 181229 

20·Pin Ceramic DIP Units: mm 

DIM ......... 
IIln MI. 

A ".06 5.08 
B 0.38 0.53 
a. 1.14 1.52 

C 0.20 0.38 
D 25.78 25.83 

E 8,10 880 

E, 7.77 7.88 
F 2.54 
L 3.73 401 
Q. 0.38 0.'8 
S 0.51 1,. 

ciS SAMSUNG SEMICONDUCTOR 

16·Pin Ceramic DIP Units: mm 

16 9 

[rJ 
~G 

l=~ 
1-U UJ k U UJ~U 

Dill lin ........ 
Min ••• 

- 508 
0.38 058 

S, 14017& 

C 0.20 038 
D 18.05 '.84 
E 810 749 

E. 782 1003 

F 2 S4 

L 318 .. 19 

Q 0.51 102 

S 051 "4 

24·Pin Ceramic DIP Units: mm 

OIM -Min ... 
A ".OS 508 
a 0.38 053 
a, 1.1' 1.52 
C 020 0.38 
D 31.50 32.S. 

E 7.24 7.76 

E. 777 7.18 
F 254 
L 373 401 

Q 0508 177 

S 1.85 183 
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ORDERING INFORMATION 

The ensure prompt and accurate processing of your order, please use the product code system as described in the following 
,example. 

KS 74 AHCT XXX N 

OPERATING TEMPERATURE RANGE DESIGNATION . • 

COMMERCIAL: 74 (-40 to +85°C) 

. MILITARY: 54 (-55 to +125°C) 

PRODUCT FAMILY DESIGNATION 

~OOOO ,~''''' ~,'. :::r. TTl 
GENERIC PART NUMBER --------------' 

PACKAGE DESIGNATOR -----------------' 

N: Plaslic DIP 

J: Ceramic DIP 

+ 

A+ Program Designation ---_______________ --' 

=8 SAMSUNG SEMICONDUCTOR 







SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

1. U.S.A 

SALES OFFICES 
CALIFORNIA 
201 East Sandpoint 
Suite 220 Santa Ana 92707 
714·662·3406 

2700 Augustine Drive 
Suite 198 Santa Clara 95054 
408·727·7433 

MASSACHUSETTS 
20 Burlington Mall Road . 
Suite 205 Burlington 01803 
617 -2 7 3-4888 

ILLINOIS 
901 Warrenville Rd. 
Suite 120 UsIe, 60532-1359 
312-852-2011 

TEXAS 
15851 Dallas Parkway 
Suite 745 
Dallas 75248-3307 
214-239-0754 

NORTH CAROLINA 

3200 Nothline Ave 
Suite 501G 
Forum VI Greensboro, 27408 
919-294-5141 

MANUFACTURER'S REPRESENTATIVES 

ALABAMA COLORADO 
EMA 
'1200 Jordan Lane, SUite 4 
Jordan Center 
Huntsville 35805 
205-536-3044 

ARIZONA 
HAAS & ASSOC., INC. 
7505 East Main 
Suite 300 
Scottsdale 85252 
602-994-3813 

CALIFORNIA 
SYN PAC 
3945 Freedom Circle Suite 650 
Santa Clara 95054 
408-988-6988 
WESTAR REP COMPANY 
1 801 Parkcourt Place 
Suite 103D Santa Ana 92701 
714·835-4711 
QUEST-REP, INC. 
San Diego, CA. 
61 9-546-1 933 

CANADA 
TERRIER ELECTRONICS 
145 The West Mall 
Etobicoke, Ontario M9C lC2 
416-622-7558 

ciS SAMSUNG SEMICONDUCTOR 

ELECTRODYNE 
2620 S. Parker Road 
Suite f1 0 Aurora 8001 4 
303-695-8903 

CONNECTICUT 
PHOENIX SALES 
257 Main Street 
Torrington, 06790 
203-476-7709 

GEORGIA 
EMA 
6695 Peachtree Industrial Boulevard 
Suite 1 01 Atlanta 30360 
404-448-1 21 5 

FLORIDA 
MICRO ELECTRONIC COMPONENTS 

989 Woodgade Dr 
Palm Harbor, 33563 
813-784-8561 

ILLINOIS 
IRI 
8430 Gross Pointe Road 
Skokie 60076 
312-967-8430 



SALES' OFFICES'MANUFACTURER~S REPRESENTATIVES 

INDIANA 
STB & ASSOCIATES 
3003 E. 96th Street 
Suite 1 02 Indianapo~s 46240 
317-844-9227 

MICHIGAN 
C.B. JENSEN & ASSOC.' 
2145 Crooks Road 
Troy 48084 
313-643-0506 

MARYLAND 
ADVANCED TECHNOLOGY SALES 
809 Hammonds Ferry 
Lithicum 21 090 
301-789-9360 

MASSACHUSETTS 
Contact local sales office 

MINNESOTA 
COMSTRANDINC 
2852 Anthong Lane South . 
Minneapolis, 55418 
612· 7 88-9234 

NEW JERSEY 
NECCO 
2460 LemOine Avenue 
Ft. Lee 07024 
201-4611-2789 

NEW MEXICO 
Contact local sales office 

NORTH CAROLINA 
Contact local sales office 

OREGON 
. EARL & BROWN 
7719 S. W. Capitol Highway 
Portland 97219 
603-245-2283 

NEW YORK 
NECCO 
2460 Lemoine Avenue 
Ft. Lee 07024 
201-4611-2789 

=15 SAMSUNG SEMICONDUCTOR 

OHIO 
J.N. BAILEY & ASSOCIATES 
13071 Old Dayton Road 
New Lebanon 45345 
513-687-1325 
1 667 Devonshire Drive 
Brunswick 44212 
216-273-3798 
2679 Indianola Avenue 
Columbus 43202 
614-262-7274 

PENNSYLVANIA 
RIVCO JANUARY, INC. 
78 South Trooper Road 
Norristown 1 9403 
215-631-1414 

SOUTH CAROLINA 
EMA 
210 W. Stone Avenue 
Greenville, 29609 
803-233-4637 

TEXAS 
VIELOCK ASSOCIATES 
720 E. Park Boulevard 
Suite 1 02 Plano 75074 
21 4-88l-1 940 

UTAH 
ELECTRODYNE 
2480 South Main Street 
Suite 1 09 Salt Lake City 8411 5 
801-486-3801 

WISCONSIN 
IRI 
631 Mayfair 
Milwaukee 53226 
414-259-0965 

WASHINGTON 
EARL & BROWN 
2447-A 152nd·Avenue, N.E. 
Redmond 98052 
206-885-5064 



SALES OFFICES/MANUFACTURER'S REPRESENTATI,VES 

2. EUROPE 

W/GERMANY 
SILCOM ELEKTRONICS 
Neusser Sir. 336;338 
0·4050 Miichenqladbach 
Tel: (02161) 60752 
Tlx: 852189 

MICRONETICS VERTRIEB8-
GESELLSCHAFT ELEKTRONISCHER 
BAUELEMENTE and SYSTEME GmbH 
Weil der Stadter StraBe 45 
7253 Renningen 1 
Tel: (07159) 6019 
Tlx: 724708 

ING. THEO HENSKES GmbH 
Laatzener Str. 1 9 
Postfach 721226 
30000 Hannover 72 
Tel: (0511 )865075 
Tlx: 923509 
Fax: 876004 

ASTRONIC GmbH 
Winzerer Str. 47d 
8000 Miinchen 40 
Tel: (089) 309031 
Tlx: 521687 
Fax: (089) 3006001 

FRANCE 
ASIAMOS 
Batiment EVOLIC 1 
155, Boulevard de Valmy 
92705 Colombes, France 
Tel: (1) 47601255. 
Tlx: 613890F 
Fax: (1) 47601582 

UNITED KINGDOM 
KORD DISTRIBUTION LTD. 
Watchmoor Road, Camberley 
Surrey GU153AO 
Tel: 0276 685741 
Tlx: 859919 KORDIS G. 

cis SAMSUNG SEMICONDUCTOR 

BYTECH LTD 
2 The Western centre, 
Western Road. 
Bracknell Berkshire RG 1 2 lRW. 
Tel: Sales 0344 482211, 

Accounts/Admin, 0344 424222 
Tlx: 848215 

RAPID SILICON 
Rapid House Denmrak Street 
High Wycombe Buckinghamshire HP 11 2 ER 
Tel: 0494 26271; 

Sales hot line; 0494 442266 
Tlx: 837931 
Fax: 0494 21860 

STEATITE ELECTRONICS LTD. 
ZEPHYR HOUSE WARING STREET. 
WEST NORWOOD LONDON SE279 LH 
Tel: (01) 670-8663 
Tlx: 892425 
HAGLEY HOUSE HAGLEY ROAD 
EDGBASTON BIRMINGHAM B1680W 
Tel: (021) 454-2655 
Tlx: 337046 

SWEDEN 
NORDISK ELEKTRONIK AB 
Huvudstagatan 1 Box 1 409 
5-17127 Solna 
Tel: (08) 7349770 
Tlx: 10547 
Fax: (08) 272204 

SWITZERLAND 
PANATEL AG 
HardstraBe 72 
CH-5430 Wettingen Zurich 
Tel: (056) 275275 
Tlx: 58068 
Fax: (056) 271924 

FINLAND 
INSTRUMENT ARIUM ELEKTRONIIKKA 
POBox 64, Vitikka 
SF-02631 Espoo, Helsinki 
Finland 
Tel: (358) 05284320 
Tlx: 124426 
Fax: (358) 0524986 



SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

AUSTRIA 
ABRAHAMCZIK + DEMEL 
GesmbH & CQ. KG 
EichenstraBe 58-64/1 
A-1120 Vienna 
Tel: (0222).857661 
Tlx: ~34273 
Fax: 833583 

BELGIUM' 
NEWTEC INTERNATIONAL 
Chaussee de Louvain 186 
1 940 Woluwe-St-Etienne 
Leuvensesteenweg 186 
1 940-Sint-Stevens-Woluwe 
Tel: (02) 7250900 
Tlx: 25820 
Fax: (02) 7250813 

NETHERlANDS 
BV HANDELMIJ. MALCHUS 
Fokkerstraat 511 -513 
Postbus 48 
NL-3100 AA Schiedam 
Tel: (010) 373777 
Tlx: 21598 

cii SAMSUNG SEMICONDUCTOR 

ITALY 
MOXEL S.P.A. 
20092 Cinisello Balsamo (MI) 
Via C. Frov8. 34 
Tel: (02) 61290521 
Tlx: 352045 
Fax: (02: 6172582 

DIS. EL S.R.L. 
10148 Torino 
Via Ala di Stura 71/18 
Tel: (220) 1522345 
Tlx: 215118 

SPAIN 
SEMICONDUCTORES S.A. 
Ronda General Mitre, 240 
Barcelona-6 
Tel: (93) 2172340 
Tlx: 97787 SMCD E 
Fax: 2175698 

SANTOS DEL VALLE, S.A. 
Galileo, 54, 56 
28015 Madrid 
Tel: (91) 4468141144 
TIx: 42615 LUSA E. 



SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

3. ASIA 

HONG KONG 
AV. CONCEPT 
Hunghom Commercial Centre, 
Room 708, Tower A 7/F 
37-39, Ma Tau Wai Road 
Hunghom, Kowloon, Hong Kong 
Tel: 3·629325"'6, 3-347722"'3 
Tlx: 52362 ADVCC HX 
Fax: 852·3-7234718 

PROTECH COMPONENT 
FLAT 3 10lF WING SHING IND. BLDG. 
26 NG FONG ST, SANPOKONG 
KOWLOON, Hong Kong 
Tel: 3-255106 
nx: 38396 PTLD HX 
Fax: 852-3·7988459 

TRIATOMIC ENTERPRISES 
Room 2001 A Nan Fung Center 
264-298, Castle Peak Road 
Tusen Wan, New Territories. 
Tel: 0-4121332 
Fax: 0-4120199 

MATSUDA ELECTRONICS 
6/F CHUNG PAK Commercial BLDG. 
2 Cno Yuen SI. Yau Tong Bay 
Kowloon, Hong Kong 
Tel: 3·7276383 
Tlx: 42349 MAZDA HX 

. Fax: 852-3-7989661 

JERS ELECTRONICS COMPANY 
14/F, Houtex Industrial BLDG. 
16 Hung To Road, Kwan Tong Kowloon 
Hong Kong 
Tel: 3-418311-8 
Tlx: 55450 JERSE HX 
Fax: 852-3-438712 

TAIWAN 
YOSUN INDUSTRIAL CORP. 
MIN SHENG Commercial BLDG. 
10F., No. 481, MIN-SHENG EAST RD., 
TAIPEI, TAIWAN, R.O.C. 
Tel: 501-0700 (10 LINES) 
Tlx: 26777 YOSUNIND 
Fax: (02) 503-1278 

KENTOP ELECTRONICS CO., LTD. 
5F·3, 21st CENTURY BLDG., 
NO. 207, TUN-HWA N. RD., TAIPEI 
Tel: (02) 716-1754, 716·1757 
Fax. (02) 717-3014 

cis SAMSUNG SEMICONDUCTOR 

JAPAN 
ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th FL" SASAGE BLDG. 4-6 SOTOKANDA 
2-CHOME CHIYODA-KU, TOKYO t 01, JAPAN 
Tel: 03-257-1618 
Fax: 03-257-1579 

INTERCOMPO INC. 
IHI BLDG, 1-6-7, SHIBUYA, SHIBUYA-KU 
TOKYO 150 JAPAN 
Tel: 03·406-5612 
Fax: 04-409-4834 

CHEMI·CON INTERNATIONAL CORP. 
MITSUYA TORANOMON BL.DG. 
22-14, TORANOMON 1 CHOME 
MINATO-KU TOKYO 105, JAPAN 
Tel: 03-508-2841 
Fax: 03-504-0566 

TOMEN ELECTRONICS CORP. 
1-1, USCHISAIWAI-CHO 2 tHOME 
CHIYODA-KU TOKYO, 100 
Tel: 03-506-3473 
Fax: 03-506-3497 

DIA SEMICON SYSTEMS INC. 
WACORE 641-37-8 SANGENJAYA 
SETAGAYA-KU TOKYO 154 JAPAN 
Tel: 03-487-0386 
Fax: 03-487-8088 

RIKEI CORP. 
NICHIMEN BLDG. 2-2-2 NAKANOSHIMA 
KITA-KU OSAKA 530 JAPAN 
Tel: 06-201-2081 
Fax: 06-222-1185 

SINGAPORE 
GEMINI ELECTRONICS PTE LTD. 
100, UPF-R CROSS STREET 
#09-08 OG BLDG. SINGAPORE 0105 
Tel: 65-5351777 
nx: RS 42819 
Fax: 65-5350348 

INDIA 
MURUGAPPA ELECTRONICS LTD. 
PARRRY HOUSE 3rd floor 43 Moore Street 
MADRAS 600 001 India 
Tel: 21019/31003 
Tlx: 041-8797 HIL IN. 
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4. KOREA 

. NAEWAE ELECTRIC CO., LTD. 
Allom 403, 22Dong Sumin Bldg, 
#16-1, Hangangro-2ka, Yongsanku, 
Seoul Korea. 
Tel: 701-7341"'5 
Fax: 717-7246 

SAMSUNG 
LIGHT·ELECTRONICS CO., LTD. 
14g·Jang Sa Dong 
Jongroku, Seoul Korea 

. Tel: 744-2110, 269-618718 
Fax: 744-4803 

SEGYUNG ELECTRONICS 
182-2 Jang Sa Dong 
Jongroku, Seoul Korea 
Tel: 272-6811 "'6 
Fax: 273-6597 

=8 SAMSUNG SEMICON~UCTOR 

NEW CASTLE 
SEMICONDUCTOR CO., LTD. 
1 23-1 , Joo Kyo Dong 
Joongku, Seoul Korea 
Tel: 274-3220,3458 

HANKOOK SEMICONDUCTOR 
1131-9 Kurodong, Kuroku, 
Seoul Korea 
Tel: 868-0277",9 
Fax: 868-4604 



HEAD OFFICE : 
9/10FL. SAMSUNG MAIN BLDG. 
250, 2-KA , T AEPYUNG-RO, 
CHUNG-KU , SEOUL, KOREA 
C.P.O. BOX 8233 

BUCHEON PLANT: 
82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA' 
C.P.O. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUM I, 
KYUNGSANGBUK-DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH : 
13FL. BANK OF AMERICA TOWER 
12 HARCOURT ROAD, HONG KONG 

TAIWAN OFFICE: 
RM 1102, LT. BLDG , NO. 385 
TUN-HWA S, RD, TAIPEI , TAIWAN 

SAMSUNG JAPAN CO.: 
RM 3108, KASUMIGASEKI BLDG. 
2-5, 3-CHOME KASUMIGASEKI 
CHIYODA-KU, TOKYO, 100 JAPAN 

TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0967 

TELEX : KORSEM K28390 
TEL: (SEOUL) 741-0066, 662-0066 
FAX: 741-4273 

TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 

TELEX : SSTGUMI K54371 
TEL: (GUMI) 2-2570 
FAX: (GUMI) 52-7942 

TEL: (408) 434-5400 
TELEX : 339544 
FAX : (408) 434-5650 

TEL: (5) 21 -0307/9, 21-0300, 23-7764 
TELEX: 80303 SSTC HX 
FAX: (5) 84-50787 

TEL: (2) 777-1044/5 
FAX: (2) 777-3629 

TEL: (03) 581-1816/7585 
TELEX : J24244 
FAX: (03) 581-7088 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 
MERGENTHATER ALLEE 38-40 
6236 ESCHBORN, WIG . 

SAMSUNG (U .K.) LTD.: 
6 FL. VICTORIA HOUSE SOI,JTHAMPTON 
ROWW.C. 1 LONDON . ENGLAND 

TEL : 0-6196-90090 
FAX : 0-6196-900989 
TLX: 4072678 SSED 

TELEX:,.297987 STARS LG 
TEL: 831-6951/5 
FAX: (01) 430-0096 

PRINTED IN KOREA 
JUNE, 1988 


