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Introduction 

Fairchild Advanced Schottky TTL, FASTTM, is a 
family of TTL circuits that exhibits a combination 
of performance and efficiency unapproached by 
any other TTL family. Made with the proven 
Iso planar process, 54F/74F circuits offer the 
switching speed and output drive capability of 
Schottky TTL, with superior noise margins and only 
one-fourth the power consumption. 

Section 1 Product Index and Selection 
Guide 

Lists 54F/74F circuits currently available, in design 
or planned. The Selection Guide groups the 
circuits by function. 

Section 2 Circuit Characteristics 
Discusses FAST technology, circuit configurations 
and characteristics. 

Section 3 Ratings, Specifications and 
Waveforms 

Contains common ratings and specifications for 
FAST devices, as well as AC test load and 
waveforms. 

Section 4 Data Sheets 
Contains data sheets for currently available and 
pending new products. 

Section 5 Ordering Information and Package 
Outlines 

Explains simplified purchasing code which 
identifies device type, package type and 
temperature range. Contains detailed physical 
dimension drawings for each package. 

Section 6 Field Sales Offices, 
Representatives and Distributor 
Locations 
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Literatl)re Classification 

I I 
Preliminary product data sheet: This document contains specifications that are subject to change without 
notice. Fairchild reserves the right to make changes at any time in order to provide the best product 
possible. 

ADVANCE INFORMATION 

Advance Information-Packages: The material described is in the formative or design phase. Specifications 
may be changed in any manner without notice. 
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Product Index 

Device No. 

54F/74FOO 
54F/74F02 
54F/74F04 
54F/74F08 
54F/74F10 

54F/74F11 
54F/74F13 
54F/74F14 
54F/74F20 
54F/74F32 

54F/74F37 
54F/74F38 
54 F/74F40 
54 F/74F64 
54F/74F74 

54F/74F85 
54 F/74F86 
54F/74F109 
54F/74F112 
54F/74F113 

54F/74F114 
54F/74F132 
54F/74F138 
54F/74F139 
54F/74F146 

54F/74F148 
54F/74F151 
54F/74F153 
54F/74F157 
54F/74F158 

54F/74F160A 
54F/74F161A 
54F/74F162A 
54F/74F163A 
54F/74F164 

Description 

Quad 2·lnput NAND Gate 
Quad 2·lnput NOR Gate 
Hex Inverter 
Quad 2·lnput AND Gate 
Triple 3·lnput NAND Gate 

Triple 3·lnput AND Gate 

Product Index and 
Selection Guide 

Dual 4·lnput NAND Schmitt Trigger 
Hex Schmitt Trigger Inverter 
Dual 4-lnput NAND Gate 
Quad 2-lnput OR Gate 

Quad 2-lnput Positive NAND Buffer 
Quad 2-lnput NAND Buffer (Open Collector) 
Dual 4·lnput Positive NAND Buffer 
4·2·3·2-lnput AND/OR Invert Gate 
Dual D·Type Positive Edge-Triggered Flip-Flop 

4-Bit Magnitude Comparator 
Quad 2-lnput Exclusive-OR Gate 
Dual JK Positive Edge-Triggered Flip-Flop 
Jual JK Negative Edge-Triggered Flip-Flop 
Dual JK Edge-Triggered Flip-Flop 

Dual JK Negative Edge·Triggered Flip-Flop 
Quad 2·lnput Positive NAND Schmitt Trigger 
1·of-8 Decoder/Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 
Priority Interrupt Controller 

8-Line to 3-Line Priority Encoder 
8-lnput Multiplexer 
Dual 4·lnput Multiplexer 
Quad 2-lnput Multiplexer 
Quad 2-lnput Multiplexer 

Synchronous Presettable BCD Decade Counter 
Synchronous Presettable 4-Bit Binary Counter 
Synchronous Presettable BCD Decade Counter 
Synchronous Presettable 4·Bit Binary Counter 
Serial-In, Parallel-Out Shift Register 
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II 

Page No. 

4·3 
4·4 
4·5 
4·6 
4·7 

4·8 
4·9 
4-11 
4-13 
4-14 

4-15 
4-17 
4-19 
4-21 
4-22 

4-25 
4-30 
4-31 
4-34 
4-37 

4-40 
4-43 
4-45 
4-49 
4-53 

4-58 
4·63 
4-66 
4-69 
4-72 

4-75 
4-80 
4-75 
4-80 
4-85 



Product Index (cont'd) 

Device No. Description Page No. 

54F/74F168 4-Stage Synchronous Bidirectional Counter 4-88 
54F/74F169 4·Stage Synchronous Bidirectional Counter 4-88 

54F/74F174 Hex D Flip-Flop 4-93 

54F/74F175 Quad D Flip·Flop 4-96 

54F/74F181 4-Bit Arithmetic Logic Unit 4-99 

54F/74F182 Carry Lookahead Generator 4-104 
54F/74F189 64-Bit Random Access Memory 4-109 
54F/74F190 Up/Down Decade Counter 4-112 
54F/74F191 Up/Down Binary Counter 4-117 
54F/74F192 Up/Down Decade Counter 4-122 

54F/74F193 Up/Down Binary Counter 4-127 
54F/74F194 4-Bit Bidirectional Universal Shift Register 4-132 
54F/74F195 4-Bit Shift Register 4-135 
54F/74F211 144·Bit Random Access Memory 4-138 
54F/74F212 144-Bit Random Access Memory 4-142 

54F/74F213 192-Bit Random Access Memory 4-146 
54F/74F219 64-Bit Random Access Memory 4-149 
54F/74F240 Octal Buffer/Line Driver 4-152 
54F/74F241 Octal Buffer/Line Driver 4-152 
54F/74F242 Quad Bus Transceiver 4-155 

54F/74F243 Quad Bus Transceiver 4-155 
54F/74F244 Octal Buffer/Line Driver 4-152 
54F/74F245 Octal Bidirectional Transceiver 4-158 
54F/74F251 8-lnput Multiplexer 4-160 
54 F/74F253 Dual 4-lnput Multiplexer 4-163 

54F/74F256 Dual 4-Bit Addressable Latch 4-166 
54F/74F257 Quad 2-lnput Multiplexer 4-170 
54 F/74F258 Quad 2-lnput Multiplexer 4-174 
54 F/74F259 8-Bit Addressable Latch 4-177 
54F/74F269 8·Bit Up/Down Counter 4-182 

54F/74F273 Octal D Flip-Flop 4-186 
54 F/74F280 9-Bit Parity Generator/Checker 4-189 
54F/74F283 4-Bit Binary Full Adder 4-192 
54 F/74F298 Quad 2·lnput Multiplexer with Storage 4-196 
54F/74F299 Octal Universal Shift/Storage Register 4-199 

54F/74F322 8-Bit Serial/Parallel Register 4-204 
54 F/74F323 8-Bit Universal Shift/Storage Register 4-209 
54 F/74F350 4-Bit Shifter 4-213 
54 F/74F352 Dual 4·lnput Multiplexer 4-218 
54F/74F353 Dual 4·lnput Multiplexer 4-222 
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Product Index (cont'd) 

Device No. Description Page No. 

54 F/74F365 Hex Buffer with Common Enable 4·225 
54F/74F366 Hex Inverter with Common Enable 4·227 a 54F/74F367 Hex Buffer, 4·Bit + 2·Bit 4·225 
54F/74F368 Hex Inverter, 4·Bit + 2·Bit 4·227 
54F/74F373 Octal Transparent Latch 4·229 

54F/74F374 Octal D Flip·Flop 4·232 
54F/74F377 Octal D Flip·Flop 4·235 
54F/74F378 Parallel D Register with Enable 4·238 
54F/74F379 Parallel Register with Enable 4·241 
54F/74F381 4·Bit Arithmetic Logic Unit 4·244 

54 F/74F382 4·Bit Arithmetic Logic Unit 4·249 
54 F/74F384 8·Bit Serial/Parallel Twos Complement Multiplier 4·254 
54F/74F385 Quad Serial Adder/Subtractor 4·260 
54F/74F395 4·Bit Universal Shift Register 4·264 
54 F/74F398 Quad 2·Port Register 4·268 

54 F/74F399 Quad 2·Port Register 4·268 
54F/74F401 Cyclic Redundancy Check Generator/Checker 4·271 
54 F/74F402 Serial Data Polynomial Generator/Checker 4·277 
54F/74F403 16x4 First·ln First·Out Buffer Memory 4·285 
54F/74F407 Data Access Register 4·302 

54F/74F410 Register Stack 4·309 
54F/74F411 First·ln First·Out RAM Controller 4·313 
54F/74F412 Multimode Octal Latch 4·322 
54F/74F413 64x4 First·ln First·Out Buffer Memory 4·327 
54F/74F418 32·Bit Memory Error Detection/Correction 4·331 

54 F/74F420 Parallel Check Bit/Syndrome Bit Generator 4·337 
54F/74F432 Inverting Multimode Octal Latch 4·342 
54F/74F433 64x4 First·ln First·Out Buffer Memory 4·347 
54F/74F500 6·Bit Analog·to·Digital Converter 4·365 
54F/74F505 8·Bit Analog·to·Digital Converter 4·369 

54F/74F521 8·Bit Identity Comparator 4·375 
54 F/74F524 8·Bit Registered Comparator 4·378 
54F/74F525 16·Stage Programmable CounterlDivider 4·386 
54F/74F533 Octal Transparent Latch 4·391 
54 F/74F534 Octal D Flip·Flop 4·393 

54F/74F537 1·of·10 Decoder 4·396 
54 F/74F538 1·of·8 Decoder 4·400 
54F/74F539 Dual 1·of·4 Decoder 4·404 
54 F/74F540 Octal Buffer/Line Driver 4·408 
54F/74F541 Octal Buffer/Line Driver 4·408 
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Product Index (cont'd) 

Device No. 

54 F/74F543 
54 F/74F544 
54 F/74F545 
54F/74F547 
54F/74F548 

54F/74F550 
54F/74F551 
54F/74F552 
54F/74F557 
54F/74F558 

54 F/74F563 
54F/74F564 
54F/74F568 
54 F/74F569 
54F/74F573 

54F/74F574 
54F/74F579 
54F/74F582 
54 F/74F583 
54 F/74F588 

54 F/74F604 
54F/74F610 
54F/74F612 
54F/74F620 
54 F/74F623 

54F/74F630 
54 F/74F632 
54 F/74F646 
54F/74F648 
54F/74F655 

54F/74F656 
54F/74F657 
54F/74F673A 
54 F/74F674 
54F/74F675 

54 F/74F675A 
54 F/74F676 
54 F/74F779 
54F/74F784 
54F/74F821 

Description 

Octal Registered Transceiver 
Octal Registered Transceiver 
Octal Bidirectional Transceiver 
Octal Decoder/Demultiplexer 
Octal DecoderlDemultiplexer 

Octal Registered Transceiver 
Octal Registered Transceiver 
Octal Registered Transceiver with Parity and Flag 
8·Bit By 8·Bit Multiplier with Latch 
8·Bit By 8·Bit Multiplier 

Octal D·Type Latch 
Octal D·Type Flip·Flop 
4·Bit Decade Counter 
4·Bit Binary Counter 
Octal D·Type Latch 

Octal D·Type Flip·Flop 
8·Bit UplDown Counter with Common I/O 
4·Bit BCD Arithmetic Logic Unit 
4·Bit BCD Adder 
GPIB Compatible Octal Transceiver 

Dual 8·Bit Latch 
Memory Mapper, Latched 
Memory Mapper 
Octal Bus Transceiverllnverting 
Octal Bus Transceiver 

16·Bit Error Detection/Correction 
32·Bit Error Detection/Correction 
Octal Bus Transceiver and Register 
Octal Bus Transceiver and Register 
Octal Buffer with Parity 

Octal Buffer with Parity 
Octal Transceiver with Parity 
16·Bit Serial·ln, Serial/Parallel·Out Shift Register 
16·Bit Serial/Parallel·ln, Serial·Out Shift Register 
16·Bit Serial·ln, Serial/Parallel·Out Shift Register 

16·Bit Serial·ln, Serial/Parallel·Out Shift Register 
16·Bit Serial/Parallel·ln, Serial·Out Shift Register 
8·Bit UplDown Counter with Common I/O Mode Control 
8·Bit Serial/Parallel Multiplier 
10·Bit D Flip·Flop 
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4·410 
4·413 
4·416 
4·419 
4·423 

4·427 
4·427 
4·432 
4·438 
4·438 

4·445 
4·448 
4·451 
4·451 
4·458 

4·461 
4·464 
4·468 
4·471 
4·474 

4·477 
4·481 
4·481 
4·487 
4·487 

4·490 
4·495 
4·506 
4·506 
4·510 

4·510 
4·513 
4·517 
4·522 
4·525 

4·529 
4·533 
4·536 
4·540 
4·544 



Product Index (cont'd) 

Device No. Description Page No. 

54 F/74F823 9-Bit D Flip-Flop 4-548 • 54 F/74F825 8·Bit D Flip-Flop 4-552 
54F/74F827 10-Bit Buffer/Line Driver 4-556 
54F/74F828 10-Bit Buffer/Line Driver 4-556 
54F/74F841 10-Bit Transparent Latch 4-559 

54 F/74F843 9-Bit Transparent Latch 4-562 
54 F/74F845 8-Bit Transparent Latch 4·566 

29F01 4·Bit Bipolar Microprocessor Slice 4·570 
29F10 Microprogram Controller 4·580 
29F52 8-Bit Registered Transceiver 4-591 
29F53 8-Bit Registered Transceiver 4-591 
29F68 Dynamic RAM Controller 4·595 

1·7 



Selection Guide 

Gates 

Function Device 
Page 
No. 

NAND 
Quad 2·lnput NAND 54F/74FOO 4·3 
Triple 3·lnput NAND 54F174F10 4·7 
Dual 4-lnput NAND Schmitt Trigger 54F/74F13 4-9 
Dual 4-lnput NAND 54 F/74F20 4·13 
Quad 2-lnput Positive NAND Buffer 54F/74F37 4·15 
Quad 2-lnput NAND Buffer (OCl 54F/74F38 4·17 
Dual 4-lnput Positive NAND Buffer 54 F/74F40 4·19 
Quad 2-lnput Positive NAND Schmitt Trigger 54F/74F132 4-43 

AND 
Quad 2-lnput AND 54F/74F08 4-6 
Triple 3-lnput AND 54F/74F11 4-8 

ORiNORlExcluslve-OR 
Quad 2-lnput NOR 54 F/74F02 4-4 
Quad 2-lnput OR 54F/74F32 4·14 
Quad 2-lnput Exclusive-OR 54 F/74F86 4·30 

Invert/AN D-OR·lnvert 
Hex Inverter 54 F/74F04 4·5 
Hex Schmitt Trigger Inverter 54F/74F14 4-11 
AND-OR-Invert 54 F/74F64 4-21 

Dual Edge-Triggered Flip-Flops 

Function Device 
Clock Direct Direct Page 
Edge Set Clear No. 

Dual D 54F/74F74 .r Yes Yes 4-22 
Dual JK 54F/74F109 .r Yes Yes 4·31 
DualJK 54F/74F112 1. Yes Yes 4·34 
DualJK 54F/74F113 1. Yes No 4·37 
DualJK 54F/74F114 1. Yes Yes 4·40 
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Selection Guide (cont'd) 

Multiple Flip-Flops 

Function Device 
Clock 
Inputs 

Hex D Flip-Flop 54F/74F174 1 (I) 
Quad D Flip·Flop 54F/74F175 1 (I) 
Octal D Flip·Flop 54F/74F273 1(1") 
Octal D Flip-Flop 54F/74F374 1(1") 
Octal D Flip-Flop 54F/74F377 1(1") 
Hex D Flip·Flop 54F/74F378 1 (1") 
Quad D Flip·Flop 54F/74F379 1 (I) 
Octal D Flip·Flop 54F/74F534 1 (I) 
Octal D Flip·Flop 54F/74F564 1 (1") 
Octal D Flip·Flop 54F/74F574 1(1") 
10-Bit D Flip·Flop 54F/74F821 1(1") 
9·Bit D Flip·Flop 54F/74F823 1(1") 
Octal Flip·Flop 54F/74F825 1 (1") 

Registers 

Function Device 

Quad 2·Port Register 54F/74F398 
Quad 2-Port Register 54F/74F399 
Data Access Register 54F/74F402 
Register Stack 54F/74F410 
Octal Register 54F/74F604 

Latches 

Enable 
Function Device Inputs 

(Level) 

Dual Quad Addressable Latch 54F/74F256 1(L) 
Octal Addressable Latch 54F/74F259 1(L) 
Octal Latch 54F/74F373 1(H) 
Multimode Octal Latch 54F/74F412 
Multimode Octal Latch 54 F/74F432 
Octal D Latch 54F/74F533 1(H) 
Octal D Latch 54 F/74F563 1(H) 
Octal D Latch 54 F/74F573 1(H) 
10·Bit D Latch 54F/74F841 1(L) 
9·Bit D Latch 54 F/74F843 1(L) 
Octal D Latch 54F/74F845 3(L) 
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Master Broadside 3-State Page 
Reset Pinout Outputs No. 

Yes 4-93 a 
Yes 4-96 
Yes 4-186 

Yes 4-232 
4-235 
4·238 
4·241 

Yes 4·393 
Yes Yes 4-448 
Yes Yes 4·461 

Yes Yes Yes 4·544 
Yes Yes Yes 4·548 
Yes Yes Yes 4·552 

Clock Page 
Inputs No. 

1(1") 4-268 
1(1") 4·268 
1 (1") 4-277 
1 (I) 4-309 
1 (1") 4·477 

Broadside 3·State Page 
Transparent 

Pinout Outputs No. 

4·166 
4·177 

Yes 4·229 
Yes 4·322 
Yes 4-342 
Yes 4·391 

Yes Yes 4·445 
Yes Yes 4·458 
Yes Yes Yes 4·559 
Yes Yes Yes 4-562 
Yes Yes Yes 4-566 



Selection Guide (cont'd) 

Counters 

Function 

4·Bit BCD Decade 
4·Bit Binary 
4·Bit BCD Decade 
4·Bit Binary 
4·Bit BCD Decade 
4·Bit Binary 
4·Bit BCD Decade 
4·Bit Binary 
4·Bit BCD Decade 
4·Bit Binary 
8·Bit Binary 
16-8tage Programmable 
4·Bit BCD Decade 
4·Bit Binary 
8·Bit Binary 
8·Bit Binary 

S = Synchronous 
A = Asynchronous 

Shift Registers 

Function 

Shift Right, 
Serial·ln, Parallel·Out 

Bidirectional, 
SeriaI/Parallel·ln, 
Serial/Parallel·Out 

Shift Register 
Octal Shift/Storage Register 
Octal Shift/Storage Register 
Octal Shift/Storage Register 
Universal Shift Register 
Serial·ln, Serial/Parallel·Out 
SeriaI/Parallel·ln, Serial·Out 
Serial·ln, Serial/Parallel·Out 
SeriaI/Parallel·ln, Serial·Out 

Device 
Parallel 

Entry 

54F/74F160A S 
54F/74F161A S 
54F/74F162A S 
54F/74F163A S 
54F/74F168 S 
54F/74F169 S 
54F/74F190 A 
54F/74F191 A 
54F/74F192 A 
54F/74F193 A 
54F/74F269 S 
54F/74F525 
54F/74F568 S 
54F/74F569 S 
54F/74F579 S 
54F/74F779 S 

Device 
No. of 

Bits 

54F/74F164 8 

54F/74F194 4 

54F/74F195 4 
54F/74F299 8 
54F/74F322 8 
54F/74F323 8 
54F/74F395 4 
54F/74F673A 16 
54 F/74F674 16 
54 F/74F675A 16 
54 F/74F676 16 
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Reset UfO 3·State Page 
Outputs No. 

A 4·75 
A 4·80 
S 4·75 
S 4·80 

Yes 4·88 
Yes 4·88 
Yes 4·112 
Yes 4·117 

A Yes 4·122 
A Yes 4·127 

Yes 4·182 
A 4·386 

S/A Yes Yes 4-451 
S/A Yes 4·451 

Yes 4·464 
Yes 4·536 

Serial Parallel 3·State Page 
Entry Inputs Outputs No. 

2 4·85 

2 Yes 4·132 

2 Yes 4·135 
2 Yes 4·199 
2 Yes 4·204 
2 Yes 4·209 
1 Yes Yes 4·264 
1 Yes 4·517 
1 Yes Yes 4·522 
1 4·529 
1 Yes 4-533 



Selection Guide (cont'd) 

Buffers/Line Drivers 

Function 

Octal Buffer/Line Driver 
Octal Buffer/Line Driver 
Octal Buffer/Line Driver 
Hex Buffer 
Hex Inverter 
Hex Buffer 
Hex Inverter 
Octal Buffer/Line Driver 
Octal Buffer/Line Driver 
Octal Buffer 
Octal Buffer 
10-Bit Buffer/Line Driver 
10-Bit Buffer/Line Driver 

Transceivers 

Function 

Quad Bus Transceiver 
Quad Bus Transceiver 
Octal Bus Transceiver 
Octal Registered Transceiver 
Octal Registered Transceiver 
Octal Bus Transceiver 
Octal Registered Transceiver 
Octal Registered Transceiver 
Octal Registered Transceiver 
Octal Transceiver 
Octal Bus Transceiver 
Octal Bus Transceiver 
Octal Bus Transceiver 
Octal Bus Transceiver 
Octal Bus Transceiver 
Octal Registered Transceiver 
Octal Registered Transceiver 

Device 

54F/74F240 
54F/74F241 
54F/74F244 
54F/74F365 
54F/74F366 
54F/74F367 
54F/74F368 
54F/74F540 
54F/74F541 
54F/74F655 
54F/74F656 
54F/74F827 
54 F/74F828 

Device Registered 

54 F/74F242 
54 F/74F243 
54F/74F245 
54F/74F543 Yes 
54F/74F544 Yes 
54F/74F545 
54F/74F550 Yes 
54F/74F551 Yes 
54F/74F552 Yes 
54 F/74F588 
54F/74F620 
54 F/74F623 
54F/74F646 
54F/74F648 
54F/74F657 
29F52 Yes 
29F53 Yes 
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Enable 
Invertlngl Broadside Page 

Inputs 
(Level) 

Nonlnvertlng Pinout No. II 
2(L) I 4·152 

1(L) & 1(H) N 4-152 
2(L) N 4-152 
2(L) N 4-225 
2(L) I 4-227 
2(L) N 4-225 
2(L) I 4-227 
2(L) I Yes 4-408 

1(L) & 1(H) N Yes 4-408 
3(L) N 4-510 
3(L) N 4-510 
2(L) N Yes 4-556 
2(L) I Yes 4-556 

Enable 
3·State Page 

Inputs Features 
(Level) 

Output No. 

1(L) & 1(H) Yes 4-155 
1(L) & 1(H) Yes 4-155 

1(L) Yes 4-158 
2(L) Yes 4-410 
2(L) Yes 4-413 
1(L) Yes 4-416 
2(L) Yes Status Flags 4-427 
2(L) Yes Status Flags 4-427 
1(L) Parity & Flag 4-432 
1(L) Yes GPIB Compatible 4-474 
2(H) Yes 4-487 
2(H) Yes 4-487 

1(L) & 1(H) Yes w/Register 4-506 
1(L) & 1(H) Yes w/Register 4-506 
1(L) & 1(H) Parity 4-513 

2(L) Yes 4-591 
2(L) Yes 4-591 



Selection Guide (cont'd) 

Multiplexers 

Function 

8-lnput 
Dual 4-lnput 
Quad 2-lnput 
Quad 2-lnput 
8-lnput 
Dual 4-lnput 
Quad 2-lnput 
Quad 2-lnput 
Quad 2-lnput w/Storage 
4-lnput w/Shift 
Dual 4-lnput 
Dual 4-lnput 
Quad 2-lnput w/Flip-Flop 
Quad 2-lnput w/Flip-Flop 

Decoders/Demultiplexers 

Function 

1-of-8 DecoderlDemultiplexer 
Dual 1·of-4 Decoder 
1-of·10 Decoder 
1-of-8 Decoder 
Dual 1-of-4 Decoder 
Octal Decoder/Demultiplexer 

w/Latches 
Octal DecoderlDemultiplexer 

Adders 

Function 

Binary Full Adder 
Quad AdderlSubtractor 
BCD Adder 

Device 

54F/74F138 
54F/74F139 
54F/74F537 
54 F/74F538 
54F/74F539 
54F/74F547 

54F/74F548 

Enable 
Device Inputs 

(Level) 

54F/74F151 1(L) 
54F/74F153 2(L) 
54F/74F157 1(L) 
54F/74F158 1(L) 
54F/74F251 1(L) 
54F/74F253 2(L) 
54F/74F257 1(L) 
54F/74F258 1(L) 
54F/74F298 
54F/74F350 1(L) 
54F/74F352 2(L) 
54F/74F353 2(L) 
54 F/74F398 
54F/74F399 

Active Active 
Address LOW HIGH 
Inputs Enable Enable 

3 2 1 
2&2 1 & 1 

4 1 1 
3 2 2 

2&2 1 & 1 
3 1 2 

3 2 2 

Device 

54 F/74F283 
54 F/74F385 
54 F/74F583 

1-12 

True Complement Page 
Output Output No. 

Yes Yes 4-63 
Yes No 4-66 
Yes No 4-69 
No Yes 4-72 
Yes Yes 4-160 
Yes No 4-163 
Yes No 4-170 
No Yes 4-174 
Yes No 4-196 
Yes No 4-213 
No Yes 4-218 
No Yes 4-222 
Yes Yes 4-268 
Yes No 4-268 

Active 
Active Active 

LOW 
Output 

LOW HIGH Page 

Enable 
Outputs Outputs No. 

8 4-45 
4&4 4-49 

1 10 4-396 
2 8 4-400 

1 & 1 4&4 4-404 
8 

4-419 
8 4-423 

Master Carry Page 
Reset Lookahead No. 

Yes 4-192 
Yes 4-260 

Yes 4·471 
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Multipliers 

Function 

8·Bit Multiplier 
8x8·Bit Multiplier 
8x8·Bit Multiplier 
8·Bit Multiplier 

w/AdderlSubtractor 

Comparators 

Function 

4·Bit Magnitude Comparator 
Octal Comparator 
8·Bit Register Comparator 

Divider 

Function 

16·Stage Programmable 
Counter/Divider 

Parity Generator/Checker 

Function 

Parity Generator/Checker 

ALUs 

Function Device 

Arithmetic Logic Unit 54F/74F181 

Arithmetic Logic Unit 54F/74F381 

Arithmetic Logic Unit 54F/74F382 

BCD AdderlSubtractor 54F/74F582 

Device 

54 F/74F384 
54F/74F557 
54F/74F558 
54F/74F784 

Device 

54F/74F85 
54F/74F521 
54F/74F524 

Device 

54F/74F525 

Device 

54 F/74F280 

No. of Arithmetic 
Bits Functions 

4 16 

4 3 

4 3 

4 2 

1-13 

Seriall 
Latches 

3·State Page 
Parallel Outputs No. 

SIP 4·254 • P Yes Yes 4·438 
P Yes 4·438 

SIP 4·540 

Features Page No. 

4·25 
Expandable 4·375 
Expandable, Registered 4·378 

Features Page No. 

Crystal Oscillator 4·386 

Features Page No. 

Odd/Even Outputs 4·189 
9·Bits In 

Logic 
Features 

Page 
Functions No. 

16 Carry Generatel 4·99 
Propagate Output 

3 Carry Generatel 4·244 
Propagate Outputs 

3 Ripple Carry 4·249 
Expansion 
Lookahead & 
Ripple Carry 4·468 
Expansion 
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ALU Support 

Function 

Carry Lookahead 

Shifter 

FIFOs 

Function Device 

16x4 FIFO 54 F/74F403 
64x4 FIFO 54F/74F413 
64x4 FIFO 54 F/74F433 

Memories 

Function Device 

16x4 RAM 54F/74F189 
16x9 RAM 54F/74F211 
16x9 RAM 54F/74F212 
16x12 RAM 54F/74F213 
16x4 RAM 54F/74F219 

Memory Support 

Device 

54F/74F182 

54F/74F350 

Input 

Serial/Parallel 
Parallel 
Serial/Parallel 

Latch 

Yes 

No. of 
Features 

Page 
Bits No. 

4 Carry Lookahead 4·104 
Generator for 4 ALUs 

4 Expandable Shifter 4·213 

Output Page No. 

Serial/Parallel 4·285 
Parallel 4·327 
Serial/Parallel 4·347 

3·State Outputs Page No. 

Yes 4·109 
Yes 4·138 
Yes 4·142 
Yes 4·146 
Yes 4·149 

Function Device Latched 3·State Outputs Page No. 

Data Access Register 54F/74F407 4·302 
Register Stack 54F/74F410 4·309 
FIFO RAM Controller 54F/74F411 4·313 
32·Bit Error Detection 54F/74F418 Yes 4·331 

& Correction 
Parallel Error Detection 54F/74F420 4·337 

& Correction 
Memory Mapper 54F/74F610 Yes Yes 4·481 
Memory Mapper 54F/74F612 Yes 4·481 
16·Bit Error Detection 54F/74F630 Yes 4·490 

& Correction 
52·Bit Error Detection 54F/74F632 Yes Yes 4·495 

& Correction 
Dynamic RAM Controller 29F68 4·595 

1·14 
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Bit Slice and Support 

Function 

Arithmetic Logic Unit 

Controller 

Microprocessor Support 

Function 

Priority Interrupt Controller 
8-Bit Priority Encoder 

Specialized LSI 

Function 

CRC Generator/Checker 
Expandable CRC Generator/Checker 
6-Bit A/D Flash Converter 
8-Bit A/D Converter 

Device 

29F01 

29F10 

Features 

4·Bit Microprocessor Slice 
w/16x4 RAM 8-Function ALU 

Microprocessor Controller; 
4K Addressing & 5·Deep LIFO Stack 

Device 

54F/74F401 
54F/74F402 
54F/74F500 
54F/74F505 

1·15 

Device 

54F/74F146 
54F/74F148 

Features 

Polynomial Length·16 
Polynomial Length·64 

Successive Approximation 

Page No. 

4-570 

4-580 

Page No. 

4·53 
4·58 

Page No. 

4-271 
4·277 
4-365 
4-369 

• 









FAIRCHIL.D 

A Schlumberger Company 

FAST Technology 
FAST is an acronym for Fairchild Advanced 
Schottky TTL. FAST circuits are made with the 
advanced Isoplanar II process, which produces 
transistors with very high, well-controlled switching 
speeds, extremely small parasitic capacitances and 
fT in excess of 5 GHz. Isoplanar is an established 
Fairchild process, used for years in the 
manufacture of bipolar memories, CMOS, 
subanosecond ECL and 13LTM (Isoplanar Integrated 
Injection Logic) LSI devices. 

In the Isoplanar process, components are isolated 
by a selectively grown thick oxide rather than the 
P+ isolation region used in the Planar process. 
Since this oxide needs no separation from the 
base-collector regions, component and chip sizes 
are substantially reduced. The base and emitter 
ends terminate in the oxide wall; masks can thus 
overlap the device area into the isolation oxide. 
This overlap feature eliminates the extremely close 
tolerances normally required for base and emitter 
masking, and the standard photolithographic pro­
cesses can be used. 

Circuit Characteristics 

Figure 2-1 shows the relative size of phase-splitter 
transistors (02 in Figure 2-3) used in Schottky, Low • 
Power Schottky and FAST circuits. The LS-TTL 
transistor is smaller than that of S-TTL because of 
process refinements, shallower diffusions and 
smaller operating currents. The relative size of the 
FAST and FAST LSI transistors illustrate the reduc-
tion afforded by the Isoplanar process. This in turn 
reduces junction capacitances, while the use of ox-
ide isolation reduces sidewall capacitance. The 
end result of these reductions is an increase in fre­
quency response by a factor of three or more. 
Figure 2-2 shows the frequency response of two 
sizes of transistors made with the Isoplanar II pro­
cess. Because they have modest, well-defined 
loads and thus can use smaller, faster transistors, 
internal gates of MSI devices are faster than SSI 
gates such as the 'FOO or 'F02. SSI gates, on the 
other hand, are designed to have high output drive 
capability and thus use larger transistors. 

As is the case with other modern LSI processes, 
the shallower diffusions and thinner oxides make 

Fig_ 2-1 Relative Transistor Sizes in Various TTL Families 
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FAST devices more susceptible to damage from 
electrostatic discharge than are devices of earlier 
TIL families. Users should take the usual precau­
tions when handling FAST devices: avoid placing 
them on non-conductive plastic surfaces or in 
plastic bags, make sure test equipment and jigs 
are grounded, individuals should be grounded 
before handling the devices, etc. 

Fig_ 2·2 Isoplanar Transistor 
Frequency Response 
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Fig_ 2·3 Basic FAST Gate Schematic 

FAST Circuitry 
The 2-input NAND gate, shown in Figure 2·3, has 
three stages of gain (01, 02, 03) instead of two 
stages as in other TIL families. This raises the in­
put threshold voltage and increases the output 
drive. The higher threshold makes it possible to 
use PN diodes for the input AND function (01 and 
02) and still achieve an input threshold of 1.5 V. 
The capacitance of these diodes is comparatively 
low, which results in improved AC noise immunity. 
The effect of the threshold adjustment can be seen 
in the voltage transfer characteristics of Figures 
2-4, 2-5 and 2-6. At 25°C (Figure 2-5) the FAST cir­
cuit threshold is nearly centered between the 0.8 V 
and 2.0 V limits specified for TIL circuits. This 
gives a better balance between the HIGH· and 
LOW-state noise margins. The + 125°C 
characteristics (Figure 2-6) show that the FAST cir­
cuit threshold is comfortably above the 0.8 V 
specification, more so than in S-TTL or LS-TIL cir­
cuits. At ·55°C, the FAST circuit threshold is still 
well below the 2.0 V specification, as shown in 
Figure 2-4. 

FAST circuits contain several speed-up diodes to 
help discharge internal capacitances. Referring 
again to Figure 2·3, when a HIGH-to-LOW transition 
occurs at the 01 input, for example, Schottky 
diode 03 acts as a low-resistance path to 
discharge the several parasitic capacitances con­
nected to the base of 02. This effect only comes 

~----~--~----------------------~vcc 

10 k 10 k 4.1 k 45 (l 

06 

5k 

09 

15 k 012 

2·4 



into play, however, as the input signal falls below 
about 1.2 V; 03 does not act as an entry path for 
negative spikes superimposed on a HIGH input 
level. When 02 turns on and its collector voltage 
falls, 07 provides a discharge path for capacitance 
at the base of 06. Whereas 03, 04 and 07 enhance 
switching speed by helping to discharge internal 
nodes, 08 contributes to the ability of a FAST cir­
cuit to rapidly discharge load capacitance. Part of 
the charge stored in load capacitance passes 
through 08 and 02 to increase the base current of 
03 and increase 03's current sinking capability 
during the HIGH-to-LOW output voltage transition. 

In addition to the 2K-04-3K squaring network, 
which is standard for Schottky-clamped TIL cir­
cuits, FAST circuits contain a network 
09-010-011-07 whose purpose is to provide a 
momentary low impedance at the base of 03 dur­
ing an output LOW-to-HIGH transition. The rising 
voltage at the emitter of 05 causes displacement 
current to flow through varactor diode 09 and 
momentarily turn on 07, which in turn pulls down 
the base of 03 and absorbs the displacement cur­
rent that flows through the collector-base 
capacitance (not shown) of 03 when the output 
voltage rises. Without the 09-07 network, the 
displacement current through the collector-base 
capacitance acts as base current, tending to pro­
long the turn-off of 03 and allow current to flow 
from 06 to ground through 03. 

The collector-base capacitance of 03, although 
small, is effectively multiplied by the voltage gain 
of 03. This phenomenon, first identified many 
years ago with vacuum tube triodes, is called the 

Fig_ 2-4 Transfer Functions 
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Miller effect. Thus the 09-07 network is familiarly 
called the 'Miller killer' circuit and its use improves 
the output rise time and minimizes power con­
sumption during repetitive switching at high fre­
quencies. Oiode 010 completes the discharge path 
for 09 through 07 when 02 turns on. 011 limits 
how low 07 pulls down the base of 03 to a level 
adequate for the intended purpose, without 
sacrificing turn-on speed when a circuit is cycled 
rapidly. 

Also shown in Figure 2-3 is a clamp diode, 012, at 
the output. This diode limits negative voltage ex­
cursions due to parasitic coupling in signal lines or 
transmission line effects. 

The Schottky clamping diodes built into the tran­
sistors prevent saturation, thereby eliminating 
storage time as a factor in switching speed. 
Similarly, the speed-up diodes tend to minimize the 
impact of other variables on switching speed. The 
overall effect is to minimize variation in switching 
speed of FAST circuits with variations in supply 
voltage and ambient temperature (Figures 2-7 and 
2-8). Propagation delay is specified not only under 
nominal supply voltage and temperature condi­
tions, but also over the recommended operating 
range of Vcc and TA for both military and commer­
cial grade devices. 

The internal switching speed of a logic circuit is 
only one aspect of the circuit's suitability for high­
speed operation at the system or subsystem level; 
the other aspect is the ability of the circuit to drive 
load capacitance. FAST circuit outputs are struc­
tured to sink at least 20 mA in the LOW state, the 

Fig_ 2-5 Transfer Functions 
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same as S-TTL. This capability plus the effect of 
the aforementioned feedback through 08 assures 
that the circuit can rapidly discharge capacitance. 
During a LOW-to-HIGH transition, the pull-up cur­
rent is limited by the 45 D resistor, versus 55 D for 
S-TTL. Therefore, FAST circuits are inherently more 
capable than S-TTL of charging load capacitance. 

Figure 2-9 shows the effects of load capacitance 
on propagation delays of FAST, S-TTL and LS-TTL 
NAND gates. The curves show that FAST gates are 
not only faster than those of earlier families, but 
also are less affected by capacitance and exhibit 
less skew between the LOW-to-HIGH and HIGH-to-

Fig_ 2-6 Transfer Functions 
at High Temperature 
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LOW delays. These improved characteristics of­
fered by FAST circuits make it easier to predict 
system performance early in the design phase, 
before loading details are precisely known. The 
curves show that the skew between HIGH-to-LOW 
and LOW-to-HIGH delays for the FAST gate is only 
about 0.5 ns, over a broad range of load 
capacitance, whereas the skew for the S-TTL gate 
is 1 ns or greater, depending on loading. 

Output Characteristics 
Figure 2-10 shows the current-voltage 
characteristics of a FAST gate with the pull-down 
transistor 03 turned on. These curves illustrate 

Fig. 2-8 Propagation Delay vs Temperature 
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instantaneous conditions in discharging load 
capacitance during an output HIGH-to-LOW 
transmission when the output voltage is at about 
3_5 V, for example, the circuit can absorb charge 
from the load capacitance at a 500 rnA rate at 
+ 25°C. From this level the rate decreases steadily 
down to about 100 rnA at 1.5 V. In this region from 
3.5 V to 1.5 V, part of the charge from the load 
capacitance is fed back through 08 (Figure 2-3) and 
02 to provide extra base current for 03, boosting 
its current-sinking capability and thus reducing the 
fall time. Below the 1.5 V level, 03 continues to 
discharge the load capacitance, but without extra 
base current from 08. At about 0.5 V the integral 
Schottky clamp diode from base to collector of 03 
starts conducting and prevents 03 from going into 
deep saturation. 
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On a greatly expanded scale, the output LOW 
characteristics of a gate are shown in Figure 2-11. 
With no load, the output voltage is about 0.1 V, 
increasing with current on a slope of about 7.5 o. 
When the load current increases beyond the 
current-sinking capability of Q3, the output voltage 
rises steeply. It can be seen that the worst-case 
specification of 0.5 V max at 20 rnA load is easily 
met. Similar characteristics for a buffer shown in 
Figure 2-12, over a broader current range. The 
curves are well below the output LOW voltage 
specification of 0.55 V max at 48 rnA over the 
military temperature range or 64 rnA over the 
commercial temperature range. 

The output HIGH characteristics of a FAST gate 
are shown in Figure 2-13. At low values of output 
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current the voltage is approximately 3.5 V. This 
value Is just the supply voltage minus the 
combined base-emitter voltages of the Darlington 
pull-up transistors Q5 and Q6 (Figure 2-3). For load 
currents above 16 or 18 mA, the voltage drop 
across the 45 D Darlington collector resistor 
becomes appreciable and the Darlington saturates. 
For greater load currents the output voltage 
decreases with a slope of about 50 D, which is 
largely due to the 45 D resistor. The value of 
current where a characteristic intersects the 
horizontal axis is the short-circuit output current 
los. This is guaranteed to be at least 60 mA for a 
FAST gate, compared to 40 mA for S-TTL. This 
parameter is an Important indicator of the ability of 
an output to charge load capacitance. Thus the 
FAST specifications insure that an output can 
charge load capacitance faster, or force a higher 
LOW-to-HIGH voltage step into the dynamic 
impedance of a long interconnection. 

The output HIGH characteristics of a buffer are 
shown in Figure 2-14. These are similar in shape to 
Figure 2-13 but at higher levels of current. The 
output HIGH voltage of a buffer is guaranteed at 
two different levels of load current. With a 3 mA 
load, VOH is guaranteed to be at least 2.4 V for 
both military and commercial devices. VOH is also 
guaranteed to be at least 2.0 V with a 12 mA load 
for military or 15 mA load for commercial devices. 
In addition, the short-circuit output current of a 
buffer is guaranteed to be at least 100 mAo 

When an output is driving a long interconnection, 
the initial LOW-to-HIGH transition is somewhat 
less than the final, quiescent HIGH level because 
of the loading effect of the line impedance. The 

Fig_ 2-14 Output HIGH Characteristics-'F244 
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full HIGH voltage level is only reached after the 
reflection from the far end of the line returns to 
the driver. The initial LOW-to-HIGH voltage step 
that an output can force into a line is determined 
by drawing a load line on the graph containing the 
output HIGH characteristic and noting the voltage 
value where the load line intersects the 
characteristic. For example, if a FAST gate is 
driving a 100 D line, a straight line from the lower 
left origin up to the point 5 V, 50 mA intersects the 
-55°C characteristic curve at about 2.8 V. This 
indicates that the gate output voltage will rise to 
2.8 V initially, and the 2.8 V signal, accompanied by 
28 mA of current, will travel to the end of the line. 
If not terminated, the 28 mA is forced to return to 
the driver, whereupon it unloads the driver and the 
output voltage rises to the maximum value. 
Similarly, a 50 D load line drawn on the buffer 
characteristic shows an intercept voltage of 2.5 V. 
In both cases, the initial voltage step is great 
enough to pass through the switching region of 
any inputs that might be located near the driver 
end of the line, and thus would not exhibit any 
exaggerated propagation delay due to the loading 
effect of the line impedance on the driver output. 
Thus the FAST output characteristics insure better 
system performance under adverse loading 
conditions. 

Input Characteristics 
The input of a FAST circuit represents a small 
capacitance, typically 4 to 5 pF, in parallel with an 
I-V characteristic that exhibits different slopes over 
different ranges of input voltage. Figure 2-15 shows 
the input characteristic of a FAST gate at three 
temperatures. In the upper right, the flat horizontal 
portion is the Vlwl iH characteristic. In this region, 

Fig.2·15 Input Characteristics-'FOO 

0 

+ lisoc ....... IrrJ 
" .. 

-200 ... z 

~ I ............ +2SOC 

J:J ~ ............ -s~oc .......::I 
UJ 
II: 
II: 

-400 ~ 
~¢' r;ti" 

U ... Vee= S.O v 
~ 
Il. 
Z 

1 -600 

-800 

o 1 2 3 4 

VI-INPUT VOLTAGE - V 



all of the current from the 10K 0 input resistor 
(Figure 2-3) is flowing into the base of 01 and the 
only current flowing in the input diode is the 
leakage current IIH' When the input voltage 
decreases to about 1.7 V (+25°C), current starts to 
flow out of the input diode and the curve shows a 
knee. At this point some of the current from the 
10K 0 resistor is diverted from the base of 01. 
When the input voltage declines to about 1.4 V the 
curve shows another knee; at this point, 
substantially all of the current from the 10K 0 
resistor flows out of the input diode. The portion 
of the curve between 1.4 V and 1.7 V input voltage 
is the active region, essentially corresponding to 
the FAST transfer function in Figure 2-5. 

Below 1.4 V input, the characteristic has the slope 
of the 10K 0 input resistor. When the input voltage 
declines to about -0.3 V, the Schottky clamping 
diode starts conducting and the current increases 
rapidly as the input voltage decreases further. 

The input characteristics of a buffer, shown in 
Figure 2-16, differ from those of a gate in two 
respects. One is the location of the transition 
region along the horizontal axis. A buffer input has 
a hysteresis characteristic about 400 mV wide, 
such that the transition region shifts left or right 
accordingly as the input voltage transition is HIGH­
to-LOW or LOW-to-HIGH, respectively. The curves 
in Figure 2-16 apply to the HIGH-to-LOW input 
voltage transition. The other difference between 
buffer and gate characteristics is the slope of the 
curves below the transition region. The input 
resistor of a buffer is 4 KO, and the slope of the 
characteristic follows this value, rather than the 
10 KO slope of a gate input. 

Fig_ 2-16 Input Characteristics-'F244 
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The characteristics of an input Schottky clamp 
diode are shown in Figure 2-17, for much larger 
values of current than those of Figures 2-15 and 
2-16. The purpose of the clamp diode is to limit 
undershoot at the end of a line following a HIGH­
to-LOW signal transition. For example, an output 
signal change from + 3.5 V to + 0.5 V into a 100 0 
line propagates to the end of the line, 
accompanied by a 30 mA current change. If the 
line is terminated in a high impedance the 3 V 2 
signal change doubles, driving the terminal voltage 
down to -2.5 V. With the clamp diode, however, the 
negative excursion would be limited to about 
-0.7 V. The same HIGH-to-LOW signal change on a 
500 line would be clamped at about -1.0 V. Figure 
2-18 shows the typical breakdown characteristics 
for a FAST input. 

Fig. 2·17 Input Characteristics-'FOO or 'F244 
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3·State Outputs 
A partial schematic of a circuit having a 3·state 
output is shown in Figure 2·19. When the internal 
Output Enable (OE) signal is HIGH, the circuit 
operates in the normal fashion to provide HIGH or 
LOW output drive characteristics. When OE is 
LOW, however, the bases of Q1, Q2 and Q5 are 
pulled down. In this condition the output is a high 

Fig. 2·19 Typical 3·State Output Control 

impedance. In this High Z condition the output 
leakage is guaranteed not to exceed 50 pA.. In the 
case of a transceiver, each data pin is an input as 
well as an output and the leakage specification is 
increased to 70 /LA. In the High Z state, output 
capacitance averages about 5 pF for a 20 rnA 
output and about 12 pF for a 64 rnA output. 

~~-----.----~----------------------~vcc 

LOGIC 

OE-------.-+----~~ 
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FAIRCHIL.D 

A Schlumberger Company 

For convenience in system design, the input 
loading and fan-out characteristics of each circuit 
are specified in terms of unit loads. 

One unit load in the HIGH state is defined as 
40 /-,A; thus both the input HIGH leakage current, 
IIH' and the output HIGH current-sourcing 
capability, IOH' are normalized to 40 /-,A. The 
specified IIH for a typical FAST single load input is 
20 /-,A or 0.5 U.L. The IOH rating for a FAST output 
depends upon whether the device has a standard 
or 3-state output or if the device is a buffer/line 
driver. The IOH rating for a standard FAST device is 
1.0 mA or 25 U.L., while 3-state and line driver 
circuits specify IOH at 3.0 mA or 75 U.L. 

Similarly, one unit load in the LOW state is defined 
as 1.6 mA and both the input LOW current, IlL, and 
the output LOW current-sinking capability, IOL' are 

Input Loading/Fan·Out: 54F/74F373 

Pin Names 

OEA 
CPA 
CEA 
OEB 
CPB 
CEB 

Description 

A-Register Inputs 
B-Register Outputs 
B-Register Inputs 
A-Register Outputs 
Output Enable A-Register 
A-Register Clock 
A-Register Clock Enable 
Output Enable B-Register 
B-Register Clock 
B-Register Clock Enable 

Input Loading/Fan·Out: 29F52 

Pin Names Description 

Data Inputs 
Latch Enable Input (Active HIGH) 
Output Enable Input (Active LOW) 
3-State Latch Outputs 

3-3 

Ratings, Specifications 
and Waveforms 

normalized to 1.6 mAo The specified maximum IlL 
for a typical FAST single load input is 0.6 mA or 
0.375 U.L. However, the IOL rating differs among 
standard, 3-state and buffer/line driver outputs. The 
IOL rating for a standard output is 20 mA or 
12.5 U.L. FAST devices with 3-state outputs specify • 
IOL at 24 mA or 15 U.L. for commercial temperature 
range and 20 mA or 12.5 U.L. for military 
temperature range. The IOH rating for a FAST 
buffer/line driver output is 64 mA or 40 U.L. for the 
commercial temperature range and 48 mA or 
30 U.L. over the military temperature range. 

On the data sheets the input and output load 
factors are listed in the Input Loading/Fan-Out 
table. The tables from the 54F/74F373 Transparent 
Latch and the 29F52 Registered Transceiver are 
reproduced below. 

54F/74F(U.L.) 
HIGH/LOW 

1.75/0.406 
25/12.5 

1.75/0.406 
75/40 (30) 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

29F{U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/15 (12.5) 



In the right column, the 54F/74F373 input 
HIGH/LOW load factors are 0.5/0.375 with the first 
number representing IIH and the second 
representing IlL' The 29F52 has input HIGH/LOW 
load factors of 0.5/0.375 for the typical FAST single 
load inputs and 1.75/0.406 for the register inputs. 
For testing procurement purposes, these unit load 
specifications can easily be translated into actual 
test limits by multiplying the HIGH/LOW load 
factors by 40 p,A and 1.6 mA respectively. 

Also in the right-hand column are the output 
HIGH/LOW load factors, with the first number 
representing 10H and the second representing 10L' 
These load factors can be translated to actual test 

Absolute Maximum Ratings1 
(beyond which useful life may be impaired) 

Storage Temperature 
Ambient Temperature 

under Bias 
Junction Temperature 

under Bias 
Vcc Pin Potential to Ground Pin 
Input Voltage 2 

Input Current2 

Voltage Applied to Output in 
HIGH State: 

Standard Output 
3-State Output 
(with Vcc=O V) 

Current Applied to Output in 
LOW State (Max) 

Important Military Note: 

-65°C to + 150°C 
-55°C to + 125°C 

·0.5 V to + 7.0 V 
-0.5 V to + 7.0 V 
-30 mA to + 5.0 mA 

-0.5 V to Vcc Value 
-0.5 V to + 5.5 V 

twice the rated 10L 

limits by multiplying them by 40 p,A and 1.6 mA 
respectively. The 54F/74F373 output HIGH/LOW 
drive factors are 75/15 (12.5) which translate into an 
10H of 3.0 mA and 10L of 24 mA for commercial 
grade and 20 mA for military grade. The 29F52 
A-Register outputs are typical single load outputs 
with HIGH/LOW drive factors of 25/12.5 indicating 
an 10H of 1.0 mA and an 10L of 20 mAo The 
B-Register outputs specify unit load factors of 
75/40 (30) translating into an 10H of 3.0 mA and 10L 
of 64 mA for commercial and 48 mA for military. In 
addition, the bufferlline drivers are specified at a 
higher 10H limit of 15 mA commercial and 
12 mA military at a VOH of 2.0 V. 

Recommended Operating Conditions1 

Min Max 

Free Air Ambient Temperature 
Military (XM) 
Commercial (XC) 

Supply Voltage 
Military (XM) 
Commercial (XC) 

+4.5 V 
+4.75 V 

+5.5 V 
+5.25 V 

1. Unless otherwise restricted or extended by detail 
specifications. 

2. Either input voltage or current limit sufficient to 
protect inputs. 

Military parameters given herein are for general reference only. For current military specifications and 
subgroup testing information, please request Fairchild's Table 1 datasheet from your Fairchild Sales 
Engineer or account representative. 
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AC Loading and Waveforms 
Figure 3-1 shows the AC loading circuit used in 
characterizing and specifying propagation delays of 
all FAST devices, unless otherwise specified in the 
data sheet of a specific device. The use of this 
load, which differs somewhat from previous 
practice, provides more meaningful information and 
minimizes problems of instrumentation and 
customer correlation. In the past, + 25°C 
propagation delays for TTL devices were specified 
with a load of 15 pF to ground; this required great 
care in building test jigs to minimize stray 
capacitance, and implied the use of high 
impedance, high frequency scope probes. FAST 
circuits changed to 50 pF of capacitance allowing 
more leeway in stray capacitance and also loading 
the device during rising or falling output 
transitions, which more closely resembles the 
loading to be expected in average applications and 
thus gives the designer more useful delay figures. 
The net effect of the change in AC load is to 
increase the observed propagation delay by an 
average of about 1 ns. 

The 500 n resistor to ground, in Figure 3-1, acts as 
a ballast, to slightly load the totem-pole pull-up 
and limit the quiescent HIGH-state voltage to 
about + 3.5 V. Otherwise, an output would rise 
quickly to about + 3.5 V but then continue to rise 
very slowly to about + 4.4 V. On the subsequent 
HIGH-to-LOW transition the observed tpHL would 
vary slightly with duty cycle, depending on how 
long the output voltage was allowed to rise before 
switching to the LOW state. Perhaps more 
importantly, the 500 n resistor to ground can be a 
high frequency passive probe for a sampling 
scope, which costs much less than the equivalent 
high impedance probe. Alternatively, the 500 n load 
to ground can simply be a 450 n resistor feeding 
into a 50 n coaxial cable leading to a sampling 
scope input connector, with the internal 50 n 
termination of the scope completing the path to 
ground. Note that with this scheme there should 
be a matching cable from the device input pin to 
the other input of the sampling scope; this also 
serves as a 50 n termination for the pulse 
generator that supplies the input signal. 

Also shown in Figure 3-1 is a second 500 n resistor 
from the device output to a switch. For most 
measurements this switch is open; it is closed for 
measuring a device with open-collector outputs 
and for measuring one set of the EnablelDisable 
parameters (LOW-to-OFF and OFF-to-LOW) of a 
3-state output. With the switch closed, the pair of 
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500 n resistors and the + 7.0 V supply establish a 
quiescent HIGH level of + 3.5 V, which correlates 
with the HIGH level discussed in the preceding 
paragraph. 

Figures 3-12 and 3-13 show that the Disable times 
are measured at the point where the output voltage 
has risen or fallen by 0.3 V from the quiescent 
level (i.e., LOW for tpLZ or HIGH for t pHZ), compared 
to a ~ V of 0.5 V used in previous practice. This 
change enhances the repeatability of 3 
measurements and gives the system designer more 
realistic delay times to use in calculating minimum 
cycle times. Since the rising or falling waveform is 
RC-controlled, the first 0.3 V of change is more 
linear than the first 0.5 V and is less susceptible to 
external influences. More importantly, perhaps, 
from the system designer's point of view, a ~ V of 
0.3 V is adequate to ensure that a device output 
has turned OFF; measuring to a ~ V of 0.5 V 
merely exaggerates the apparent Disable time and 
thus penalizes system performance, since the 
designer must use the Enable and Disable times to 
devise worst-case timing signals to ensure that the 
output of one device is disabled before that of 
another device is enabled. 

Figure 3-17 describes the input signal voltages 
recommended for use when testing FAST circuits. 
The AC input signal levels follow industry 
convention of VIN switching 0 to 3 volts. DC low 
input levels are typically 0 to VIL' and high input 
levels are typically VIH to Vee. Input thresholds are 
guaranteed during VOL and VOH tests. High level 
noise immunity is the difference between VOH and 
VIH. Low level noise immunity is the difference 
between VIL and VOL. Noise-free VIH or VIL levels 
should not induce a switch on the appropriate 
output of the FAST device. When testing in an 
automatic test environment, extreme caution 
should be taken to ensure that input levels plus 
noise do not go into the transition region. 

Good high frequency wiring practices should be 
used in constructing test jigs. Leads on the load 
capacitor should be as short as possible to 
minimize ripples on the output waveform 
transitions and to minimize undershoot. Generous 
ground metal (preferably a ground plane) should be 
used for the same reasons. A Vee bypass capacitor 
should be provided at the test socket, also with 
minimum lead lengths. Input signals should have 
rise and fall times of 2.5 ns and signal swing of 
o V to + 3.0 V. Rise and fall times :s 1 ns should 



be used for testing fmax or pulse width. A 1.0 MHz 
square wave is recommended for most propagation 
delay tests. The repetition rate must necessarily be 
increased for testing fmax ' A 50% duty cycle should 
always be used when testing fmax. Two pulse 
generators are usually required for testing such 
parameters as setup time, hold time, recovery time, 
etc. 

Precautions should be taken to prevent damage to 
devices by electrostatic charge. Static charge 
tends to accumulate on insulated surfaces, such 
as synthetic fabrics or carpeting, plastic sheets, 
trays, foam, tubes or bags, and on ungrounded 
electrical tools or appliances. The problem is much 
worse in a dry atmosphere. In general, it is 
recommended that individuals take the precaution 
of touching a known ground before handling 
devices. To effectively avoid electrostatic damage 
to FAST devices it may be necessary for 
individuals to wear a grounded wrist strap when 
handling devices. 

AC limits on SOIC packages are the same as DIP, 
except for all minimum limits, which are 0.2 ns 
faster. 
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Fig. 3·1 Test Load 

Fig. 3·2 

Fig. 3·3 

+7V OPEN 

L .J 
tpZL, tpLZ. o.c. ALL OTHER 

5001l 
D.U.T. 

5001l 

'INCLUDES JIG AND PROBE CAPACITANCE 

Propagation Delays 
from Up/Down Control 

Waveform for Inverting Functions 

vm = 1.5V 



Fig. 3·4 Waveform 

for Non·lnverting Functions 

Vm =1.5V 

Fig. 3·5 Setup and Hold Times, 

Rising·Edge Clock 

Fig. 3·6 Setup and Hold Times, 

Falling·Edge Clock 
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Fig. 3·7 Propagation Delays 
from Rising· Edge Clock or Enable 

• 

Fig. 3·8 Propagation Delays 

from Falling· Edge Clock or Enable 



Fig. 3·9 Propagation Delays 

from Set and Clear (or Reset) 

SET 

CLEAR ---+------~ 

Q ----r 

0----

Fig. 3·10 Whether Response is Inverting or 
Non·lnverting Depends on Specific 
Truth Table Conditions 
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Fig. 3·11 Asynchronous Set, Reset, Parallel 
Load or Clear, Active Rising·Edge 

Clock or Active LOW Enable 

MS,MR,PL,Ci. ---*."~-=--:::.-==t-W:===:X~II r:-m-~-t'5-V-
MS,MR,PL,CL ___ ..I ~ ,. l~ 

CPorE 

VOUT 

tPlH 1_ 
~UT _____ -.J)l~Vm------------

-



Fig.3·12 3·State Output LOW Enable and 
Disable Times 

~--.r--IpZL 

VOUT 

~ 3.5 V 

----rt- VOL 

0.3 V 

Fig. 3·13 3·State Output HIGH Enable and 

Disable Times 

VOUT 

Fig. 3·14 Setup and Hold Times to Active 

LOW Enable or Parallel Load 

----., / ...... lh(L) 

_ls(L~ r-----
, o. " ! , .. '" 
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Fig. 3·15 Setup and Hold Times to Active 
HIGH Enable or Parallel Load 

Fig. 3·16 Storage Address Setup 

and Hold Times 

,~ )(~v_m __ __ 

-I Is 1- ---1 Ih F 
r-··(C'----!I 

E or CP \ t Vm ~ 1.5 V 

Fig. 3·17 Test Input Signal Levels 
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54F/74F DC Family Characteristics1 

Symbol Parameter 
Limits2 

Units Vcc4 Conditions2 

Min Typ3 Max 

Recognized as a HIGH 
VIH Input HIGH Voltage 2.0 V Signal over Recommended 

Vee and T A Range 

Recognized as a LOW 
VIL Input LOW Voltage 0.8 V Signal over Recommended 

Vee and T A Range 

VeD Input Clamp Diode Voltage -1.2 V Min liN = -18 mA 

Output HIGH Voltage Mil 2.5 3.4 
V Min IOH=-1 mA 

Std/3-State6 Com7 2.7 3.4 

VOH 
Output HIGH Voltage Mil 2.4 3.3 

V Min 10H =-3 mA 
3-State/Line Driver6 Com7 2.7 3.3 

Output HIGH Voltage Mil 2.0 3.2 
V Min 

IOH=-12 mA 

Li ne Driver6 Com7 2.0 3.1 10H =-15 mA 

Output LOW Voltage Mil 0.30 0.5 
V Min IOL=20 mA 

Standard6 Com 0.30 0.5 

Output LOW Voltage Mil 0.30 0.5 IOL=20 mA 
VOL V Min 

3-State6 Com 0.35 0.5 IOL=24 mA 

Output LOW Voltage Mil 0.38 0.55 
V Min 

10L =48 mA 

Li ne Driver6 Com 0.42 0.55 IOL =64 mA 

Input HIGH Current 
0.5 U.L. 20 

fJ-A Max VIN=2.7 V 
n U.L. n(40) IIH=40 fJ-A 

Multiplied by 

IIH Input HIGH Current 
Input HIGH 

100 fJ-A Max VIN = 7.0 V U.L. 
Breakdown Test, Std Inputs Shown on 

Data Sheet 
Input HIGH Current 

1.0 mA Max VIN =5.5 V Breakdown Test, Transceivers 

Input LOW 0.375 U.L. -0.6 IIL=-1.6 mA 
IlL 

Current mA Max Multiplied by Input LOW U.L. 
n U.L. n(-1.6) Shown on Data Sheet, 

VIN =0.5 V 
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54F/74F Family DC Characteristics (cont'd) 

Symbol Parameter 
Limits2 

Units Vcc4 Conditions2 

Min Typ3 Max 

10ZH 
3-State Output OFF 

50 /LA Max VouT =2.7 V 
Current HIGH 

lozl 
3-State Output OFF 

-50 /LA Max VouT =0.5 V 
Current LOW 

10H 
Open Collector 

100 /LA Min V1N = V1H/Vll 
Output Leakage Current VOUT=Vee 

1055 Output Short-
Std/3-State6 -60 -150 

VOUT=O V rnA Max 
Circuit Current Line DriverS -100 -225 

1. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device 
type is rated. The ground pin is the reference level for all applied and resultant voltages. 

2. Unless otherwise stated on individual data sheets. 
3. Typical characteristics refer to TA = + 25°C and Vee = + 5.0 V. 
4. Min and Max refer to the values listed in the table of recommended operating conditions. 
5. For los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to 

minimize internal chip heating and more accurately reflect operational values. Otherwise, prolonged 
shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid 
readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

6. Refers to the type of output pull·up/pulldown circuitry used for the particular device. Standard outputs 
may be identified by an Output HIGH/LOW fan-out of 25/12.5 U.L.; 3-State outputs may be identified by an 
Output HIGH/LOW fan-out of 75/15 (12.5) U.L.; Line Driver outputs may be identified by an Output 
HIGH/LOW fan-out of 75/40 (30) U.L. 

7. Refers to ± 5% Vee specifications. ± 10% Vee Commercial limits are the same as the Military limits. 
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54F/74FOO 

Quad 2-lnput NAND Gate 

Ordering Code: See Section 5 

~ 

GND~ 

NC ii] 

Ii] 

§ 

Connection Diagrams 

NC NC 

~[2Jwm[4J 

[i]ff5l~[i7]~ 
NC NC 

Pin Assignment 
for LCC and PCC 

IT] 

[2l 

OJ NC 

~ Vee 

~ 

Pin Assignment 
for DIP and SOIC 

00 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 1.9 2.8 V1N = Gnd 
Power Supply Current rnA Vcc=Max 

Iccl 6.8 10.2 V1N =Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA• Vcc= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50pF Cl =50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
2.4 3.7 5.0 2.0 7.0 2.4 6.0 3-1 

tpHl 1.5 3.2 4.3 1.5 6.5 1.5 5.3 
ns 
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02 

54F/74F02 

Quad 2-lnput NOR Gate 

~ 

GND [i]] 

NC ITIl 
[g] 

[i1J 

Connection Diagrams 

~ li:n~ I!H~ 
NC NC 

w 
[II 

OJ NC 

~ Vee 

[i]] 

Ordering Code: See Section 5 Pin Assignment 
for LCC and PCC 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 3.7 5.6 V1N=Gnd 
Power Supply Current rnA Vcc = Max 

Iccl 8.7 13.0 
, 

'Measured with one input HIGH, one input LOW for each gate. 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF CL = 50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 
2.5 4.4 5.5 2.5 7.5 2.5 6.5 3·1 

tpHL 1.5 3.2 4.3 1.5 6.5 1.5 5.3 
ns 
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04 

54F/74F04 

Hex Inverter Connection Diagrams 

Ordering Code: See Section 5 

rn 
GND [i]] 

NC [i1] 

Ii] 

[i]] 

~[1][i][ilJ[i] 
NC NC 

Pin Assignment 
for LCC and PCC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 

III 
III 
OJ NC 

~vcc 

~ 

Pin Assignment 
for DIP and SOIC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 2.8 4.2 V1N =Gnd 
Power Supply Current mA Vce= Max 

leeL 10.2 15.3 V1N =Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA , vee= TA , Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 
2.4 3.7 5.0 2.0 7.0 2.4 6.0 3·1 

tpHL 1.5 3.2 4.3 1.5 6.5 1.5 5.3 
ns 
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08 

54 F/74F08 

Quad 2-lnput AND Gate 

Ordering Code: See Section 5 

~ 

GNO [IOJ 

NC lliJ 
~2] 

[3J 

Connection Diagrams 

[i4][i][i][i?][i] 
NC NC 

Pin Assignment 
for LCC and PCC 

UJ 
[ 21 
[1J NC 

[20J Ve, 

[i9J 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25112.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54 F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 5.5 8.3 V1N = Open 
Power Supply Current rnA Vcc= Max 

Iccl 8.6 12.9 V1N = Gnd 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
3.0 4.2 5.6 2.5 7.5 3.0 6.6 3·1 

tpHl 2.5 4.0 5.3 2.0 7.5 2.5 6.3 
ns 

3-4 

4-6 



54F/74F10 

Triple 3-lnput NAND Gate 

Ordering Code: See Section 5 

m 
GND[1Q] 

NC [i] 

~ 

I!] 

10 

Connection Diagrams 

NC NC 

[[][7][[]mm 

fi:4l[i5][i5]fi7l[i5] 
NC NC 

Pin Assignment 
for LCC and PCC 

[I] 

[I] 

[i] NC 

~ Vee 

!iID 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25112.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 1.4 2.1 VIN =Gnd 
Power Supply Current mA Vcc=Max 

ICCl 5.1 7.7 VIN =Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. Symbol Parameter Vcc= +5.0V Mil Com Units 
No. 

Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
2.4 3.7 5.0 2.0 7.0 2.4 6.0 3·1 

tpHl 1.5 3.2 4.3 1.5 6.5 1.5 5.3 
ns 

3·3 

4·7 

• 
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54F/74F11 

Triple 3-lnput AND Gate 

Ordering Code: See Section 5 

I1l 
GND~ 

NC [ji] 

[g] 

[j]] 

Connection Diagrams 

~~[6]IiZl[6] 
NC NC 

Pin Assignment 
for LCC and PCC 

I.IJ 
o 
[i] NC 

~ Vee 

IiID 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F{U.L.) 
HIGH/LOW 

0.510.375 
25112.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

4.1 6.2 V1N=Open ICCH 
Power Supply Current mA Vee = Max 

leel 6.5 9.7 V1N=Gnd 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA• Vee = TA'VCC= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
3.0 4.2 5.6 2.5 7.5 3.0 6.6 3·1 

tpHl 2.5 4.1 5.5 2.0 7.5 2.5 6.5 
ns 

3·4 

4·8 



54F/74F13 

Dual 4-lnput NAND Schmitt Trigger 

Description 
The 'F13 contains two 4-input N 
put signals and provide standard TTL 
transforming slowly changing input signa 
output signals. In addition, they have a greater 
tional NAND gates. 

h accept standard TTL in­
hey are capable of 
:r:ned, jitter-free r" than conven-

Each circuit contains a 4-input Schmitt trigger followed by a Darlington 
level shifter and a phase splitter driving a TTL totem-pole output. The 
Schmitt trigger uses positive feedback to effectively speed-up slow input 
tranSitions, and provide different input threshold voltages for positive and 
negative-going transitions. This hysteresis between the positive-going and 
negative-going input threshold (typically 800 mY) is determined by resistor 
ratios and is essentially insensitive to temperature and supply voltage 
variations. 

Ordering Code: See Section 5 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

A,B,C,D 
a 

Inputs 
Outputs 

Function Table 

Inputs 

A B C 

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

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 

D 

X 
X 
X 
L 
H 

Description 

Outputs 

0 

H 
H 
H 
H 
L 

4-9 

13 

Connection Diagrams 

Gnd 

W 
GNO[jjiJ 

NC[i1] 

~ 

Pin Assignment 
for DIP and SOIC 

Ne NC NC 

mw~~m 

[i]J --~----'I 

Ne Ne NC 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25112.5 

[3J 

[2J 

Vcc 

ITl NC 

~vcc 

~ 

II 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 4.5 8.5 Outputs HIGH 
Power Supply Current mA Vcc= Max 

ICCL 7.0 10.0 Outputs LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 
7.0 3-1 

tpHL 13.5 
ns 

3-3 

4-10 



54F/74F14 

Hex Inverter Schmitt Trigger 

Description 
The 'F14 contains six logic inverters which a 
signals and provide standard TIL output levels. T 
transforming slowly changing input signals into sharp defined, jitter·free 
output signals. In addition, they have a greater noise margin than conven­
tional inverters. 

Each circuit contains a Schmitt trigger followed by a Darlington level 
shifter and a phase splitter driving a TIL totem-pole output. The Schmitt 
trigger uses positive feedback to effectively speed-up slow input transi­
tion, and provide different input threshold voltages for positive and 
negative-going transitions. This hysteresis between the positive-going and 
negative-going input thresholds (typically 800 mV) is determined internally 
by resistor ratios and is essentially insensitive to temperature and supply 
voltage variations. 

Ordering Code: See Section 5 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

A 
a 

Inputs 
Outputs 

Function Table 

Input Output 

A 0 

o 1 
o 

Description 

4-11 

14 

Connection Diagrams 

Gnd 

rn 
GNO~<i] 

NClli] 

~ 

f1~ 

Pin Assignment 
for DIP and sOle 

NC NC 

Pin Assignment 
for Lee and pee 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

rn 
[I] 

Vce 

[i] NC 

~vcr: 

Ii9J 

• 



14 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 13 22 Outputs HIGH 
Power Supply Current rnA Vcc=Max 

Iccl 23 32 Outputs LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0 V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
6.5 3·1 

tpHl 7.5 
ns 

3·3 

4·12 



54F/74F20 

Dual 4-lnput NAND Gate 

Ordering Code: See Section 5 

Connection Diagrams 

[OJ 

GND~ 

NC [j] 

[i]] 

NC NC NC 

IIll1Jw~[4J 

[i] __ -------'I 

~[5]~liZl~ 
NC NC NC 

Pin Assignment 
for LCC and PCC 

@] 

[2J 

[IJ NC 

~vcc 

Pin Assignment 
for DIP and SOIC 

20 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 0.9 1.4 V1N =Gnd 

ICCl 
Power Supply Current 

3.4 5.1 
rnA 

V1N =Open 
Vcc= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
2.4 3.7 5.0 2.0 7.0 2.4 6.0 3-1 

tpHl 1.5 3.2 4.3 1.5 6.5 1.5 5.3 
ns 

3-3 

4·13 

• 
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54F/74F32 

Quad 2-lnput OR Gate 

Ordering Code: See Section 5 

[!] 

GND [@] 

NC ITIl 

[gJ 

~ 

Connection Diagrams 

[1]~~[jZ][@] 
NC NC 

Pin Assignment 
for LCC and PCC 

Q] 

[IJ 

OJ NC 

~ Vee 

IiID 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F{U.L.) 
HIGH/LOW 

0.5/0.375 
25112.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lecH 6.1 9.2 VIN =Open 

leel 
Power Supply Current 

10.3 15.5 
rnA 

VIN=Gnd 
Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee = TA• Vee= Fig. Symbol Parameter Vee= + 5.0 V Mil Com Units 
No. 

Cl =50 pF Cl =50pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
3.0 4.2 5.6 3.0 7.5 3.0 6.6 3·1 

tpHl 3.0 4.0 5.3 2.5 7.5 3.0 6.3 
ns 

3·4 

4·14 



54F/74F37 

Quad 2-lnput NAND Buffer 

Ordering Code: See Section 5 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

A,S 
o 

Function Table 

A 

L 
L 
H 
H 

Inputs 

Inputs 
Outputs 

B 

L 
H 
L 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Description 

Output 

o 
H 
H 
H 
L 

4·15 

37 

Connection Diagrams 

rn 
GND [@] 

NC [i] 

~ 

~ 

Pin Assignment 
for DIP and sOle 

NC NC 

[!][I][!]m~ 

ff4J~B]Iill[i!] 
NC NC 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75140 (30) 

Vee 

m 
III 
IT] NC 

~ Vee 

[iID 

• 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54 F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 22 mA Vec = Max, Outputs LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL =50pF CL =50pF CL =50 pF 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 
5.0 3·1 

t pHL 4.3 
ns 

3-3 

4-16 



54F/74F38 

Quad 2-lnput NAND Buffer 
(0 n Collector) 

Ordering Code: See Section 5 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

A,B 
o 

Inputs 
Output 

'OC = Open Collector 

Function Table 

Inputs 

A B 

L L 
L H 
H L 
H H 

H = HIGH Voltage Level 
L= LOW Voltage Level 

Output 

0 

H 
H 
H 
L 

Description 

4·17 

[]] 

GND [iQJ 

NC Ii] 

[i2] 

~ 

38 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

NC NC 

[8J[I][8J[5J[4J 

~~~[i7]~ 
NC NC 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
OC*/12.5 

Vcc 

[il NC 

[?Ql v( ( 

IiID 

• 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH Power Supply Current 
22 

mA Vcc= Max 
V1N =Gnd 

ICCl 22 V1N = HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0 V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
9.0 3-1 

tpHl 6.0 
ns 

3-3 

4-18 



54F/74F40 

Dual 4-lnput NAND Buffer 

Ordering Code: See Section 5 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

A,B,C,D 
o 

Inputs 
Outputs 

Function 
Table 

Inputs 

A B C 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
«= Immaterial 

D 

X 
X 
X 
L 
H 

Description 

Outputs 

0 

H 
H 
H 
H 
L 

4-19 

40 

Connection Diagrams 

Vee 



40 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 22 rnA Vee = Max, Outputs LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vec= Fig. Symbol Parameter Vee= +5.0V Mil Com Units 
No. 

CL=50pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 
5.0 3·1 

tpHL 4.3 
ns 

3·3 

4·20 



54F/74F64 

4-2-3-2-lnput ANDIOR Invert Gate 

[5J 

GND ~ 

NC [i] 

Ii] 

Ii] 

Connection Diagrams 

NC NC 

[!]lIlwww 

~[i][i][i7][i] 
NC NC 

[II 

[2J 

OJ NC 

~ Vee 

[i] 

64 

Ordering Code: See Section 5 Pin Assignment 
for LCC and PCC 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

A, 8 
o 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.510.375 
25112.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 1.9 2.8 V1N=Gnd 
Power Supply Current rnA Vcc=Max 

Iccl 3.1 4.7 . 
• 'CCl is measured with all inputs of one gate open and remaining inputs grounded 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. Symbol Parameter Vcc= +5.0V Mil Com Units 
No. 

Cl =50 pF Cl =50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 2.5 4.6 6.5 2.5 8.5 2.5 7.5 3·1 
tpHl 1.5 3.2 4.5 1.5 6.5 1.5 5.5 

ns 
3·3 

4·21 
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54F/74F74 

Dual OoType Positive Edge-Triggered Flip-Flop 

Description 
The 'F74 is a dual D-type flip-flop with Direct Clear and Set inputs and 
complementary (Q, 0) outputs. Information at the input is transferred to 
the outputs on the positive edge of the clock pulse. Clock triggering 
occurs at a voltage level of the clock pulse and is not directly related to 
the transition time of the positive-going pulse. After the Clock Pulse input 
threshold voltage has been passed, the Data input is locked out and 
information present will not be transferred to the outputs until the next 
rising edge of the Clock Pulse input. 

Asynchronous Inputs: 
LOW input to So sets Q to HIGH level 
LOW input to CD sets Q to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on CD and So 

makes both Q and 0 HIGH 

Ordering Code: See Section 5 

Logic Symbol 

so, S02 
0, 0, O2 O2 

cP, cP2 

0,0-
CD 202 0-

Co, 

y y 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 1, O2 

CP1, CP2 

C01 , CO2 

801 ,802 

Q1' 0 1, Q2' O2 

Description 

Data Inputs 
Clock Pulse Inputs (Active Rising Edge) 
Direct Clear Inputs (Active LOW) 
Direct Set Inputs (Active LOW) 
Outputs 

4-22 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

A, NC SDT NC CPT 

[8]0 [8] ww 

0,[8] ~'-_ 

GNO~ 

NC [j] 

02 Ii] 

Q, Ii] 

[i][i5][j][jl][j] 
SD2 NC CP2 NC D2 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/1.125 
0.5/1.125 

25/12.5 

[]J 0, 

[2J CD1 

[i] NC 

@VCC 

[iillCD2 



Truth Table 
(Each Half) 

Input 

@ tn 

D 

L 
H 

Logic Diagram 

Outputs 

@ tn+1 

Q 

L 
H 

Q 

H 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
tn = Bit Time before Clock Pulse 
tn + 1 = Bit Time after Clock Pulse 

74 

a -_C I--.... ----()I JO-...... --t >--- a 

D 

cp---{»o------;-----------r----~ 

SD--------------~----------4---------------~ 

CD--------------------------~------------------------------~ 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 10.5 16.0 rnA Vcc= Max, Vcp=O V 

4·23 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= Fig. Symbol Parameter Vcc= +5.0V Mil Com Units 
CL=50pF CL =50 pF CL=50pF 

No. 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 125 80 100 MHz 3·1 

tpLH Propagation Delay 3.8 5.3 6.8 3.8 8.5 3.8 7.8 3·1 
tpHL CPn to Qn or On 4.4 6.2 8.0 4.4 10.5 4.4 9.2 

ns 
3·7 

tpLH 
Propagation Delay 

3.2 4.6 6.1 3.2 8.0 3.2 7.1 3·1 
tpHL 

GOn or SOn 3.5 7.0 9.0 3.5 11.5 3.5 10.5 
ns 

3·9 
to Qn or On 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vce= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 3.0 2.0 
ts(L) Dn to CPn 3.0 4.0 3.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 1.0 2.0 1.0 
th(L) Dn to CPn 1.0 2.0 1.0 

tw(H) CPn Pulse Width 4.0 4.0 4.0 
3·7 

tw(L) HIGH or LOW 5.0 6.0 5.0 
ns 

tw(L) GOn or SOn Pulse Width 4.0 4.0 4.0 ns 3·9 
LOW 

tree 
Recovery Time 

2.0 3.0 2.0 ns 3·11 GOn or SOn to CP 

4·24 



54F/74F85 

4-Bit Magnitude Comparator 

T 
any Ie 
and prese 

·t magnitude comparator that can be expanded to almost 
two 4-bit binary, BCD, or other monotonic codes 

sible magnitude results at the outputs. The 
4-bit inputs ar 
significant bits . 

3) and (Bo-B3), where A3 and B3 are the most 

• Magnitude Comparison of A 
• Serial or Parallel Expansion Wit 

Ordering Code: See Section 5 

Logic Symbol 

IA<B 

IA=B 

IA>B 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo-B3 
IA<B 

IA=B 

IA>B 
A>B 
A=B 
A<B 

A Inputs 
B Inputs 

Description 

Expansion Input, Less Than 
Expansion Input, Equal To 
Expansion Input, Greater Than 
Greater Than Output 
Equal To Output 
Less Than Output 

4-25 
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Connection Diagrams 

A<SW 

GND~ 

NC [i1J 

&[gj 

Ao lj] 

Pin Assignment 
for DIP and sOle 

A=B A>B NC IA>B 1'18 

~1Il~~@] 

~~~rm~ 
B1 Al NC A2 82 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

[IJIA<B 

[2J ., 

OJ NC 

~ Vee 

!lID A3 

• 
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Functional Description 
The operation of the 'F85 is described in the 
Function Table, which shows all possible logic 
conditions. The upper part of the table describes 
the normal operation under all conditions that will 
occur in a single device or in a series expansion 
scheme. In the upper part of the table the three 
outputs are mutually exclusive. In the lower part of 
the table, the outputs reflect the feed-forward 
conditions that exist in the parallel expansion 
scheme. 

The expansion inputs 'A>B' 'A=B, and IA<B are the 
least significant bit positions. When used for 
series expansion, the A> B, A = B and A < B 
outputs of the least significant word are connected 
to the corresponding IA>B' 'A=B, and IA<B inputs of 
the next higher stage. Stages can be added in this 
manner to any length, but a propagation delay 
penalty of about 15ns is added with each 
additional stage. For proper operation the 
expansion inputs of the least significant word 
should be tied as follows: 'A>B= LOW, 
'A=B=H'GH, and 'A<B=LOW. 

Function Table 

Comparing Inputs 

A3,B3 A2,B2 

A3>B3 X 
A3<B3 X 
A3=B3 A2>B2 
A3=B3 A2<B2 
A3=B3 A2=B2 
A3= B3 A2=B2 
A3= B3 A2=B2 
A3=B3 A2=B2 
A3= B3 A2=B2 
A3= B3 A2=B2 
A3=B3 A2=B2 

A3= B3 A2=B2 
A3= B3 A2=B2 
A3=B3 A2=B2 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

A1,B1 

X 
X 
X 
X 

A1>B1 
A1<B1 
A1=B1 
A1=B1 
A1=B1 
A1=B1 
A1=B1 

A1=B1 
A1=B1 
A1=B1 

Ao,Bo 

X 
X 
X 
X 
X 
X 

Ao>Bo 
Ao<Bo 
Ao=Bo 
Ao=Bo 
Ao=Bo 

Ao=Bo 
Ao=Bo 
Ao=Bo 

4-26 

The parallel expansion scheme shown in Figure a 
demonstrates the most efficient general use of 
these comparators. In the parallel expansion 
scheme, the expansion inputs can be used as a 
fifth input bit position, except on the least 
significant device which must be connected as in 
the serial scheme. The expansion inputs are used 
by labeling 'A<B as an 'A' input, IA<B as a 'B' input 
and setting 'A=B LOW. The 'F85 can be used as a 
5-bit comparator only when the outputs are used to 
drive the Ao-A3 and Bo-B3 inputs of another 'F85 
device. The parallel technique can be expanded to 
any number of bits as shown in Table 1. 

Table 1 

Word Number of Typical Speeds 
Length Packages 54F/74F 

1-4 Bits 1 12 ns 

5-25 Bits 2-6 22 ns 

25-120 Bits 8-31 34 ns 

Cascading Inputs Outputs 

IA>B IA<B IA=B A>B A<B A=B 

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

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



Logic Diagram 

A3 
B3 

AO 
Bo 

V 

fJo- --< -

~. 
I 1 -

~. 
J ~ -

-
~ 
~-

~ 
I -

-L :=:r' r--r --/ ~ -

-LL 
~ 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 32 47 mA Outputs = OPEN, 

Inputs = Gnd, Vec = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 14.0 3·1 
tpHL A or B to A < B or A> B 14.0 

ns 
3·3 

tpLH Propagation Delay 14.0 3·1 
tpHL A or B to A= B 11.5 

ns 
3·4 

tpLH Propagation Delay 8.0 3·1 
tpHL IA<B or IA=B to A>B 7.0 

ns 
3·3 

tpLH Propagation Delay 7.0 3·1 
tpHL IA=BtoA=B 7.0 

ns 
3·4 

tpLH Propagation Delay 8.0 3·1 
tpHL IA>B or IA=B to A<B 7.0 

ns 
3·3 

4·28 
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Comparison of Two 24·Bit Words 

INPUTS 

(MSB) B23 
A23 

B3 
A3 

B22 
A22 

B2 
A2 

B21 
A21 

Bl A<B 
Al A=B r-NC 

B20 Bo A>B 
A20 Ao 
B19 IA<B 

A19 
L- IA=B 

IA>B 

B18 
A18 

B3 
A3 • B17 

A17 
B2 
A2 

B16 
A16 
B15 
A15 
B14 

Bl A<B 
Al A=B r-NC 
Bo A>B 
Ao 
IA<B 

A14 
L- IA=B 

IA>B 

B13 B3 '-- B3 
A13 A3 ~ A3 
B12 
A12 
Bll 
All 
Bl0 
Al0 
B9 

A9 

B2 B2 
A2 A2 
Bl A<B Bl A<B -
Al A=B -NC Al A=B -
Bo A>B Bo A>B ~ 
Ao - Ao 
IA<B - IA<B L_ 
IA=B - IA=B 
IA>B r- IA>B 

OUTPUTS 

B8 
A8 
B7 
A7 
B6 
A6 
B5 
A5 
B4 

B3 
A3 
B2 
A2 
Bl A<B 
Al A=B r-NC 
Bo A>B 
Ao 
IA<B 

A4 
L_ 

IA=B 
IA>B 

B3 
A3 

B3 
A3 

B2 
A2 

B2 
A2 

Bl 
Al 

Bl A<B 
Al A=B 

(LSB) Bo 
Ao 

Bo A>B 
Ao 

L- IA<B 
H- IA=B 
L- IA>B 
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54F/74F86 

Quad 2-lnput Exclusive-OR Gate Connection Diagrams 

NC NC 

[I]mm[5Jw 

[]] [3J 

GND [iQ] [2J 

NC [i] III NC 

[i2] ~ Vee 

Ii] ~ 

~ ~ ~ [i2] ~ GND 
NC NC 

Ordering Code: See Section 5 Pin Assignment 
for LCC and PCC 

Pin Assignment 
for DIP and SOIC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Inputs 
Outputs 

Description 
54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25112.5 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCl 18 28 Inputs HIGH 
Power Supply Current rnA Vcc=Max 

One Input LOW 
ICCH 12 18 

One Input HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54 F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= + 5.0 V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 3.0 4.0 5.5 2.5 7.0 3.0 6.5 3·1 
tpHl (Other Input LOW) 3.0 4.2 5.5 3.0 7.0 3.0 6.5 

ns 
3·4 

tpLH Propagation Delay 3.5 5.3 7.0 3.5 8.5 3.5 8.0 3-1 
tpHl (Other Input HIGH) 3.0 4.7 6.5 3.0 8.0 3.0 7.5 

ns 
3-3 
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54F/74F109 

Dual J K Positive Edge-Triggered Flip-Flop 

Description 
The 'F109 consists of two high-speed, completely independent transition 
clocked JK flip-flops. The clocking operation is independent of rise and 
fall times of the clock waveform. The JK design allows operation as a D 
flip-flop (refer to 'F74 data sheet) by connecting the J and K inputs. 

Asynchronous Inputs; 
LOW input to So sets 0 to HIGH level 
LOW input to Co sets 0 to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Co and So 

makes both 0 and a HIGH 

Ordering Code: See Section 5 

Logic Symbol 

J So 0 J So 0 

CP CP 

K 0 
CD 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

J1, J 2, 1<1' 1<2 

CP1, CP2 

C01 ' CO2 

S01' S02 
0 1, O2, 0 1, O2 

Truth Table 

Inputs 

J 

L 
L 
H 
H 

K 

H 
L 
H 
L 

Description 

Data Inputs 
Clock Pulse Inputs (Active Rising Edge) 
Direct Clear Inputs (Active LOW) 
Direct Set Inputs (Active LOW) 
Outputs 

Outputs 

Q 

No Change 
L H 
H L 

Toggles 

H = HIGH Voltage Level 
L = LOW Voltage Level 
tn = Bit Time before Clock Pulse 
tn + 1 = Bit Time after Clock Pulse 

4-31 
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Connection Diagrams 

cH~J 

GNO [iQ] 

NC ITIl 
Q, [i2J 

Ql [i1J 

Pin Assignment 
for DIP and sOle 

01 SDl NC cp, Kl 

C!J1IlC!Jww 

~[i][i][iD[i] 
So. CP2 NC K2 J2 

Pin Assignment 
for Lee and pee 

54F/74F(U_L.) 
HIGHILOW 

0.510.375 
0.5/0.375 
0.5/1.125 
0.5/1.125 

25112.5 

0, 

rn J, 

meOl 

OJ NC 

I?~ Vee 

5ID CO2 

• 
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Logic Diagram (one half shown) 

"K--+-----IL--J 

J ------L_~ 

cp----------~~~--------;_----------+_--~ 

SD----------------------~~--------_+--------------J 
CD----------------------------------~------------------------~ 

a 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 11.7 17.0 rnA Vcc=Max, Vcp=O V 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA, Vce= TA'VCC= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 125 70 90 MHz 3·1 

tpLH Propagation Delay 3.8 5.3 7.0 3.8 9.0 3.8 8.0 3·1 
tpHL CPn to an or an 4.4 6.2 8.0 4.4 10.5 4.4 9.2 

ns 
3·7 

tpLH 
Propagation Delay 

3.2 5.2 7.0 3.2 9.0 3.2 8.0 3·1 
tpHL 

COn or SOn to 3.5 7.0 9.0 3.5 11.5 3.5 10.5 
ns 

3·9 
an or an • 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0 
ts(L) I n or Kn to CPn 3.0 3.0 3.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0 
th(L) I n or Kn to CPn 1.0 1.0 1.0 

tw(H) CPn Pulse Width 4.0 4.0 4.0 ns 3·7 
tw(L) HIGH or LOW 5.0 5.0 5.0 

tw(L) 
COn or SOn Pulse Width, 4.0 4.0 4.0 ns 3·9 
LOW 

tree 
Recovery Time 

2.0 2.0 2.0 ns 3·11 
COn or SOn to CP 

4·33 



112 

54F/74F112 

Dual JK Negative Edge-Triggered Flip-Flop 

Description 
The 'F112 contains two independent, high-speed JK flip-flops with Direct 
Set and Clear inputs. Synchronous state changes are initiated by the 
falling edge of the clock. Triggering occurs at a voltage level of the clock 
and is not directly related to the transition time. The J and K inputs can 
change when the clock is in either state without affecting the flip-flop, 
provided that they are in the desired state during the recommended setup 
and hold times relative to the falling edge of the clock. A LOW signal on 
So or Co prevents clocking and forces Q or Q HIGH, respectively. 
Simultaneous LOW signals on So and Co force both Q and Q HIGH. 

Asynchronous Inputs: 
LOW input to So sets Q to HIGH level 
LOW input to Co sets Q to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Co and So 

makes both Q and Q H IG H 

Ordering Code: See Section 5 

Logic Symbol 

6 
So a So a 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Pulse Inputs (Active Falling Edge) 
Direct Clear Inputs (Active LOW) 
Direct Set Inputs (Active LOW) 
Outputs 

4-34 

Connection Diagrams 

GND [iQ] 

NC ITIl 

a2~ 

8D2 [11] 

Pin Assignment 
for DIP and sOle 

01 01 NC SOl Jl 

[!]1I][!]ffil@] 

~~~[i1]~ 
J2 K2 NC CP2 C02 

Pin Assignment 
for Lee and pee 

S4F/74F(U_L) 
HIGH/LOW 

0.5/0.375 
0.5/1.5 

0.5/1.875 
0.5/1.875 

25112.5 

[2J cp, 
[i] NC 

~ Vee 

~CDl 



Truth Table 

Inputs Output 

@tn @tn+1 

J K a 
L L On 
L H L 
H L H 
H H On 

Logic Diagram (one half shown) 

Q -t-...... « 

C~===============t==~==~ __ ) 

H = HIGH Voltage Level 
L= LOW Voltage Level 
tn = Bit Time before Clock Pulse 
tn + 1 = Bit Time after Clock Pulse 

Cp-------~-----------------~ 

112 

»-+--0 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 12 19 mA Vcc= Max, Vcp=O 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54 F174 F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. Symbol Parameter Vee = +5.0 V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 110 130 100 MHz 3·1 

tpLH Propagation Delay 2.0 5.0 6.5 2.0 7.5 3·1 
tpHL CPn to an or an 2.0 5.0 6.5 2.0 7.5 

ns 
3·8 

tpLH Propagation Delay 2.0 4.5 6.5 2.0 7.5 3·1 
tpHL Com SOn to an, an 2.0 4.5 6.5 2.0 7.5 

ns 
3·9 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA'VCC= TA'VCC= Units 

Fig. 
Vcc= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 5.0 
ts(L) I n or Kn to CPn 3.0 3.5 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) I n or Kn to CPn 0 0 

tw(H) CPn Pulse Width 4.5 5.0 
3·8 tw(L) HIGH or LOW 4.5 5.0 

ns 

tw(l) COn or SOn 4.5 5.0 ns 3·9 Pulse Width, LOW 

tree 
Con or SOn to CPn 4.0 5.0 ns 3·11 Recovery Time 
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54F/74F113 

Dual JK Edge-Triggered Flip-Flop 

Description 
The 'F113 offers individual J, K, Set and Clock inputs. When the clock 
goes HIGH the inputs are enabled and data may be entered. The logic 
level of the J and K inputs may be changed when the clock pulse is HIGH 
and the bistable will perform according to the Truth Table as long as 
minimum setup and hold times are observed. Input data is transferred to 
the outputs on the falling edge of the clock pulse. 

Asynchronous Input: 
LOW input to So sets a to HIGH level 
Set is independent of clock 

Ordering Code: See Section 5 

Logic Symbol 

USDQ OSDQ 
cp cp 

K Q K Q 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Truth Table 

Inputs 

@tn 

J K 

L L 
L H 
H L 
H H 

Description 

Data Inputs 
Clock Pulse Inputs (Active Falling Edge) 
Direct Set Inputs (Active LOW) 
Outputs 

Output 

@tn+1 

Q 

On 
L 
H 
an 

H = HIGH Voltage Level 
L = LOW Voltage Level 
tn = Bit Time before Clock Pulse 
tn + 1 = Bit Time after Clock Pulse 
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Connection Diagrams 

Pin Assignment 
for DIP and sOle 

01 Ne SOl Ne J, 
[]J[1J[]J[]J0 

Q, []J rn K, 

GND ~ rn ep, 

NC!TIl [jJ NC 

Q2 [j] ~ Vee 

a2~ !jECP2 

~~~@]I!!l 
SD2 He J2 Ne K2 

Pin Assignment 
for Lee and pee 

54FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/1.50 

0.5/1.875 
25/12.5 

• 
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logic Diagram (one half shown) 

a a 

J------------+------I 
1---..... -------------- So 

CP----------~~----------------------------~ '-------- K 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 12 19 mA Vee = Max, Vep= 0 V 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL =50 pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 110 125 100 MHz 3·1 

tpLH Propagation Delay 2.0 4.0 6.0 2.0 7.0 3·1 
tpHL CPn to Qn or On 2.0 4.0 6.0 2.0 7.0 

ns 
3·8 

tpLH Propagation Delay 2.0 4.5 6.5 2.0 7.5 3·1 
tpHL SOn to Qn or On 2.0 4.5 6.5 2.0 7.5 

ns 
3·9 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA , Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 5.0 
ts(L) I n or Kn to CPn 3.0 3.5 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) I n or Kn to CPn 0 0 

tw(H) CPn Pulse Width 4.5 5.0 
3-8 

tw(L) HIGH or LOW 4.5 5.0 
ns 

tw(L) SOn Pulse Width, LOW 4.5 5.0 ns 3-9 • 
tree 

SOn to CPn 4.0 5.0 ns 3-11 
Recovery Time 
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54F/74F114 Connection Diagrams 

Dual JK Negative Edge-Triggered Flip-Flop 
With Common Clocks and Clears 

Description 
The 'F114 contains two high-speed JK flip-flops with common Clock and 
Clear inputs. Synchronous state changes are initiated by the falling edge 
of the clock. Triggering occurs at a voltage level of the clock and is not 
directly related to the transition time. The J and K inputs can change 
when the clock is in either state without affecting the flip-flop, provided 
that they are in the desired state during the recommended setup and hold 
times relative to the falling edge of the clock. A LOW signal on So or Co 
prevents clocking and forces Q or Q HIGH, respectively. Simultaneous 
LOW signals on So and Co force both Q and Q HIGH. 

Asynchronous Inputs: 
LOW input to So sets Q to HIGH level 
LOW input to Co sets Q to LOW level 
Clear and Set are independent of Clock 
Simultaneous LOW on Co and So 

makes both Q and Q HIGH 

Pin Assignment 
for DIP and sOle 

01 NC SOl NC Jl 

w[l]w[IJ@] 

a, [9J ~-:~~*~ 
GND Ii]] 

NC Ii] 

Q,3] 

Ordering Code: See Section 5 [i4] Ii] [i6] [i7] [i6] 
SD? NC J2 NC K2 

Logic Symbol Pin Assignment 
for Lee and pee 

So So 
Q Q 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Pulse Input (Active Falling Edge) 
Direct Clear Input (Active LOW) 
Direct Set Inputs (Active LOW) 
Outputs 

4-40 

S4F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/3.0 
0.5/3.7 

0.5/1.875 
25/12.5 

rn K, 

mCD 

[i] NC 

~ Vee 



Truth Table 

Inputs 

@tn 

J K 

L L 
L H 
H L 
H H 

Output 

@tn 

Q 

an 
L 
H 
an 

H = HIGH Voltage Level 
L = LOW Voltage Level 

tn = Bit Time before Clock Pulse 
tn + 1 = Bit Time after Clock Pulse 

Logic Diagram (one half shown) 

Q ---_--4 ......... 0< 

114 

p-41--1~--- a 

Co------.-;--------r-.--------------+--' '--r-------.----~-----So 

L---o{J~~------ K 

CP---.-4-----4----------------~ 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 12 19 rnA Vcc= Max, Vcp=O 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL =50 pF CL =50pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 125 90 MHz 3-1 

tpLH Propagation Delay 3.0 5.0 6.5 3.0 7.5 3-1 
tpHL CP to Q n or On 3.0 5.5 7.5 3.0 8.5 

ns 
3-8 

tpLH Propagation Delay 3.0 4.5 6.5 3.0 7.5 3-1 
tpHL Co or Son to Q n or On 3.0 4.5 6.5 3.0 7.5 

ns 
3-9 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee = +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 5.0 
ts(L) I n or Kn to CP 3.0 3.5 

ns 3-6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) I n or Kn to CP 0 0 

tw(H) CP Pulse Width 4.5 5.0 
3-8 

tw(L) HIGH or LOW 4.5 5.0 
ns 

tw(L) CDor SOn 4.5 5.0 ns 3-9 
Pulse Width, LOW 

tree 
CDor SOn to CP 4.0 5.0 ns 3-11 
Recovery Time 
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54F/74F132 

Quad 2-lnput NAND Schmitt Trigger 

T 
input 
transform 

s four 2-input NAND gates which accept standard TTL 
ide standard TTL output levels. They are capable of 

·ng input signals into sharply defined, jitter-free 
y have a greater noise margin than output signals 

conventional NAN 

Each circuit contains a 2-inpu ger followed by a Darlington 
level shifter and a phase splitter otem-pole output. The 
Schmitt trigger uses positive feedbac ti peed-up slow input 
transitions, and provide different input thres for positive and 
negative-going transitions. This hysteresis bet ive-going and 
negative-going input threshold (typically 800 mY) is e mined by resistor 
ratios and is essentially insensitive to temperature and supply voltage 
variations. 

Ordering Code: See Section 5 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

A,B 
a 

Inputs 
Outputs 

Description 
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Connection Diagrams 

rn 

GND~ 

NC [iii 

[2] 

[2] 

Pin Assignment 
for DIP and sOle 

NC NC 

[!][IJ~rn[I] 

[14]~~@]~ 
NC NC 

Pin Assignment 
for Lee and pee 

S4F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

vee 

rn 
ru 
OJ NC 

~ Vee 

~ 

• 
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Function Table 

Inputs Outputs 

A B 0 

L L H 
L H H 
H L H 
H H L 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH Power Supply Current 
8.5 12.0 

rnA 
Outputs HIGH 

Vcc= Max 
Iccl 13.0 19.5 Outputs LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
7.0 3·1 

tpHl 8.5 
ns 

3·3 
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54F/74F138 

1-of-8 Decoder/Demultiplexer 

Description 
The 'F138 is a high-speed 1-of-8 decoder/demultiplexer. This device is 
ideally suited for high-speed bipolar memory chip select address 
decoding. The multiple input enables allow parallel expansion to a 1-of-24 
decoder using just three 'F138 devices or a 1-of-32 decoder using four 
'F138 devices and one inverter . 

• FAST Process for High Speed 
• Demultlplexing Capability 
• Multiple Input Enable for Easy Expansion 
• Active LOW Mutually Exclusive Outputs 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

Address Inputs 
Enable Inputs (Active LOW) 
Enable Input (Active HIGH) 
Outputs (Active LOW) 
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Connection Diagrams 

O,W 
GND [iO] 

NC [11J 

Dc [g] 

0; Ii] 

Pin Assignment 
for DIP and SOIC 

E3 E2 NC 'EI A2 

wlIlwmlIl 

~~~[i7]~ 
04 cb NC 02 0, 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

rn A, 

12] Ac 

ITl NC 

~ Vee 

~ 00 

• 
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Functional Description 
The 'F138 high-speed 1-of-8 decoder/multiplexer 
accepts three binary weighted inputs (Ao, A1, A2) 
and, when enabled, provides eight mutually 
exclusive active LOW outputs (00-07)- The 'F138 
features three Enable inputs, two active LOW (E1, 
E2) and one active HIGH (E3). All outputs will be 
HIGH unless E1 and E2 are LOW and E3 is HIGH. 
This multiple enable function allows easy parallel 
expansion of the device to a 1-of-32 (5 lines to 32 

Truth Table 

Inputs 

E1 E2 E3 Ao A1 A2 00 0 1 O2 

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

L L H L L L L H H 
L L H H L L H L H 
L L H L H L H H L 
L L H H H L H H H 

L L H L L H H H H 
L L H H L H H H H 
L L H L H H H H H 
L L H H H H H H H 

Outputs 

03 04 

H H 
H H 
H H 

H H 
H H 
H H 
L H 

H L 
H H 
H H 
H H 
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lines) decoder with just four 'F138 devices and one 
inverter (See Figure a). The 'F138 can be used as 
an 9-output demultiplexer by using one of the 
active LOW Enable inputs as the data input and 
the other Enable inputs as strobes. The Enable 
inputs which are not used must be permanently 
tied to their appropriate active HIGH or active LOW 
state. 

05 06 

H H 
H H 
H H 

H H 
H H 
H H 
H H 

H H 
L H 
H L 
H H 

0 7 

H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 



Logic Diagram 
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Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Fig. a Expansion to 1·01·32 Decoding 

Ao-----,r-------------<p__----------_-----------, 
A'~~_--------~_--------~_--------~ 
A2~~~_-------r_r_p__-------~~p__-------~~ 

'F04 

A3-----~----------~~--------~----r_r_t_i 

A4-----~~---------~---------~~---~~~--;, 

? ? ? ? 
00 ----- --- ---- -- -- ---- --- --- --- -- ---- ---- ----- --- ---- --- --- --- -- --- -- ---- --- -- ---- ---- --- ----- -- --- --- --- --------- ------ -------- - 031 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 13 20 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA• Vee = Fig. 
Symbol Parameter Vec= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.5 5.6 7.5 3.5 12.0 3.5 8.5 3·1 
tpHL An to On 4.0 6.1 8.0 4.0 9.5 4.0 9.0 

ns 
3·10 

tpLH Propagation Delay 3.5 5.4 7.0 3.5 11.0 3.5 8.0 3·1 
tpHL Ej or E2 to On 3.0 5.3 7.0 3.0 8.0 3.0 7.5 

ns 
3·4 

tpLH Propagation Delay 4.0 6.2 8.0 4.0 12.5 4.0 9.0 3·1 
tpHL E3 to On 3.5 5.6 7.5 3.5 8.5 3.5 8.5 

ns 
3·3 
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54F/74F139 

Dual 1·of·4 Decoder 

Description 
The 'F139 is a high-speed, dual 1-of-4 decoder/demultiplexer. The device 
has two independent decoders, each accepting two inputs and providing 
four mutually exclusive active LOW outputs. Each decoder has an active 
LOW Enable input which can be used as a data input for a 4-output 
demultiplexer. Each half of the 'F139 can be used as a function generator 
providing all four minterms of two variables. 

• Multifunction Capability 
• Two Completely Independent 1-of-4 Decoders 
• Active LOW Mutually Exclusive Outputs 

Ordering Code: See Section 5 

Logic Symbol 

DECODER. DECODER b 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Address Inputs 
Enable Inputs (Active LOW) 
Outputs (Active LOW) 
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Connection Diagrams 
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GND [iO] 

NC [i1J 
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Pin Assignment 
for DIP and SOIC 
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Pin Assignment 
for LCC and PCC 

54F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

25/12.5 
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139 

Logic Diagram 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

4·50 
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Functional Description 
The 'F139 is a high-speed dual 1-of-4 
decoder/demultiplexer. The device has two 
independent decoders, each of which accepts two 
binary weighed inputs (Ao-A1) and provides four 
mutually exclusive active LOW outputs (00-03). 

Each decoder has an active LOW enable (E). When 
E is HIGH all outputs are forced HIGH. The enable 
can be used as the data input for a 4-output 
demultiplexer application. Each half of the 'F139 
generates all four minterms of two variables. These 
four minterms are useful in some applications, 
replacing multiple gate functions as shown in 
Figure a, and thereby reducing the number of 
packages required in a logic network. 

Truth Table 

Inputs Outputs 

E Ao A1 00 0 1 O2 0 3 

H X X H H H H 

L L L L H H H 
L H H L H L H 

L L H H 
L H H H 

H L 
H H 

H 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Fig_ a Gate Functions (each half) 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 13 20 mA Vce= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee= TA• Vee = Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.5 5.3 7.5 2.5 12.0 3.0 8.5 3-1 
t pHL Ao or A1 to On 4.0 6.1 8.0 3.5 9.5 4.0 9.0 

ns 
3-10 

tpLH Propagation Delay 3.5 5.4 7.0 3.0 9.0 3.5 8.0 3-1 
tpHL E1 to On 3.0 4.7 6.5 2.5 8.0 3.0 7.5 

ns 
3-4 
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54F/74F146 

Priority InterruptlDMA Request Controller 

a signal indica 
of the the highest 

InterruptlDMA Request Controller is used to control the 
utput units to the processing unit. The 'F146 can 

Itiple requests according to their priority. Both 
IDMA request and 3-bit binary coded vector 

generated. Interrupt input and vector 
ility to the interrupt scheme. The 

y level interrupt before 
output latches are provi 
mask latch provides maskin 
prioritization. The 1/0 ports and c 
The acknowledge outputs generate the 
controlling or multi-processor environments. 

Ordering Code: See Section 5 

Logic Symbol 

ow direct bus interfacing. 
ge signals for DMA 

MLE 
MRD 
VLE 
VOE 

INTR REG 
ILE 

AE EO EI MR 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
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Connection Diagrams 

II 

Pin Assignment 
for DIP 

1m~~IHl~~[jj]~[!]m0 

m 
m 
0 
[II 

I!l 
II] 

~ 

~ 

~ 

~ 

~ 

~~~§@HH~~@H~~ 

Pin Assignment 
for Lee and pee 



146 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

1~-T7 
ACKo-ACK7 
ILE 
AE 
MR 
INRQ 
Mo-M7 

Description 

Interrupt Pins 
Acknowledge Outputs 
Interrupt Latch Enable 
Acknowledge Enable (Active LOW) 
Master Reset 
Interrupt Request 
Mask Inputs 

CS 
R/W 
\10-\12 

Mask Latch Address Select Line 
Mask Latch Read/Write Control Line 
Priority Vector 

VLE 
VOE 
EO 
ET 

Vector Latch Enable 
Vector Output Enable (Active LOW) 
Expansion Output (Active LOW) 
Expansion Input (Active LOW) 

Functional Description 
The basic function of the 'F146 Priority 
InterruptlDMA Controller is as follows. The receipt 
of an interrupt signal from the Interrupting 
Peripheral generates an Interrupt Request signal, 
stopping the processor after the current instruction 
or bus cycle. The processor will respond by 
enabling the vector data generated by the 'F146 to 
be read on the data bus and generating an 
acknowledge enable signal. This Acknowledge 
signal is used by the 'F146 to generate the 
Peripheral Acknowledge signal and reset the 
Interrupt Request. The 'F146 consists of four major 
sections as described below: 

Interrupt Latch 
The interrupt latch is organized as eight SR 
latches. The Set input is used to catch negative 
transitions on the Interrupt (Tn) inputs. Latch Enable 
(ILE) latches the current interrupt status and 
inhibits further changes. The Reset (MR) input to 
each latch is fully overriding, resetting the latch 
regardless of the state of the ILE input. If both S 
and R are HIGH, the previous state of the Latch is 
held. 

Mask Latch 
The Mask Latch is an Octal Latched Transceiver. 
This latch allows changes to the interrupt scheme 
to be made dynamically by masking out chosen 
interrupts before prioritizing. The Address Select 

4-54 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
0.5/0.375 
0.5/0.375 

25/12.5 
0.5/0.375 

Line (CS) selects the mask latch on the negative 
transition and the Latch Read/Write Control Line 
(R/W) controls the Read/Write status of the mask 
latch. The Mask (M) I/O ports add the freedom of 
storing the current mask word for retrieval at a 
later time, thus requiring no register overhead. 

Priority Latch 
The Priority Encoder (\1n) and Vector Latch (VLE) 
can be integrated into one functional block. The 
Priority Latch encodes the eight interrupt lines 
(and the complements) providing a 3-bit binary 
vector. A priority is assigned to each input so that 
when two or more inputs are active, the one with 
the highest priority is represented by the vector 
output. The Expansion Input (EI) and the Expansion 
Output (EO) signals are provided for cascade 
expansion, with the EO being the more significant 
Priority Encoder driving the ET which is less 
significant. The latch is employed to prevent 
erroneous vector outputs during reading and 
peripheral acknowledge cycles. The Group Signal 
(INRQ) provides direct detection of an interupt 
before vector generation is complete. 

Interrupt Decoder 
A 3-to-8 line decoder decodes the vector address 
generating the peripheral acknowledge outputs 
(ACKn) and the Interrupt Latch Reset (MR) signals. 



Block Diagram 

ILE 

cs 
R/W 

VLE 

VOE 

1 

~ 
8 

" -h ::: ..... 

-t> 

RESET 

INTERRUPT 

LATCH 

8 

8 

MASK 

LATCH 

1 

8 8 

I 

INTERRUPT 

DECODER 
3 

3 

~ ....... 
I - 8 

PRIORITY I--
LATCH N" El 

r---- VOE 

r--

I 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54 F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 100 150 rnA Vcc= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 14.0 ns 
tpHL I to INRQ 14.0 

tpLH Propagation Delay 8.0 ns 
tpHL ET to EO, ACKn, \in or INRQ 8.0 

tpLH Propagation Delay 14.0 ns 
tpHL CS-to INRQ or \in 14.0 

tpLH Propagation Delay 14.0 ns 
tpHL In to \in 14.0 

tpLH Propagation Delay 14.0 ns 
tpHL ILE to \in 14.0 

tpLH Propagation Delay 14.0 ns 
tpHL ILE to INRQ 14.0 

tpLH Propagation Delay 14.0 ns 
tpHL R/W to INRQ or \In 14.0 

tpLH Propagation Delay 10.0 ns 
tpHL MR to \in 10.0 

tpLH Propagation Delay 11.5 ns 
tpHL VLE to \In 11.5 

tpLH Propagation Delay 8.0 ns 
tpHL AE to ACKn 8.0 

tpLH Propagation Delay 14.0 ns 
tpHL MR to INRQ 14.0 

tpLH Propagation Delay 14.0 ns 
tpHL Mn to INRQ or \in 14.0 

tpHZ Output Enable Time 8.0 ns 
tpLZ VOE to \in 8.0 

tpZH Output Disable Time 8.0 ns 
tpZL VOE to \in 8.0 

tpHZ Output Enable Time 8.0 ns 
tpLZ CS or R/W to Mn 8.0 

tpZH Propagation Delay 8.0 ns 
tpZL CS or R/W to Mn 8.0 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA'VCC= TA'VCC= Units 
Vee= +5.0V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 
ts(L) Tn to ILE 4.0 

ns 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) Tn to ILE 3.0 

ts(H) Setup Time, HIGH or LOW 4.0 
ts(L) Mn to CS or R/W 4.0 • ns 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) Mn to CS or R/W 3.0 

ts(H) Setup Time, HIGH or LOW 7.0 
ts(L) Mn or Tn to VLE 7.0 

ns 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) Mn or Tn to VLE 3.0 

tw(L) MR Pulse Width, LOW 6.0 ns 

tw(L) ILE or VLE Pulse Width, LOW 6.0 ns 

tree 
Recovery Time 

6.0 ns 
MR to ILE 

tree 
Recovery Time 

6.0 ns 
MR to CS or R/W 
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54F/74F148 

8-Line to 3-Line Priority Encoder 

Description 
The 'F148 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. 

• Encodes Eight Data Lines In Priority 
• Provides 3·Blt Binary Priority Code 
• Input Enable Capability 
• Signals When Data Present on Any Input 
• Cascadable for Priority Encoding of n Bits 

Ordering Code: See Section 5 

Logic Symbol 

10 h 12 13 14 15 16 17 EI 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

Priority Input (Active LOW) 
Priority Inputs (Active LOW) 
Enable Input (Active LOW) 
Enable Output (Active LOW) 
Group Select Output (Active LOW) 
Address Outputs (Active LOW) 

4·58 
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GND [i]] 

NC ITIl 

'0 [g] 

lo~ 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

A2 EI NC 17 16 
w[f]wru~ 

[!4][i5][i5][i7][i5] 
11 12 NC 13 as 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGHILOW 

0.510.375 
0.5/0.75 

0.5/0.375 
25112.5 
25/12.5 
25/12.5 

@]I; 

[2J I, 

OJ NC 

~ Vee 

~ro 



Functional Description 
The 'F148 8-input priority encoder accepts data 
from eight active LOW inputs (10-17) and provides a 
binary representation on the three active LOW 
outputs. A priority is assigned to each input so 
that when two or more inputs are simultaneously 
active, the input with the highest priority is 
represented on the output, with input line 7 having 
the highest priority. A HIGH on the Enable Input 
(El) will force all outputs to the inactive (HIGH) 
state and allow new data to settle without 
producing erroneous information at the outputs. A 
Group Signal output (GS) and Enable Output (EO) 
are provided along with the three priority data 
outputs (A2' A1, Ao). GS is active LOW when any 
input is LOW: this indicates when any input is 
active. EO is active LOW when all inputs are HIGH. 
Using the Enable Output along with the Enable 
Input allows cascading for priority encoding on any 
number of input signals. Both EO and GS are in 
the inactive HIGH state when the Enable Input is 
HIGH. 

Truth Table 

EI 10 11 12 

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

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Inputs 

13 14 15 16 17 GS 

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

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

148 

• 
Outputs 

Ao A1 A2 EO 

H H H H 
H H H L 
L L L H 
H L L H 
L H L H 

H H L H 
L L H H 
H L H H 
L H H H 
H H H H 
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Logic Diagram 

EI 15 

- ---; 

y 

1-- (-) r-~ 

'''' '''' '( lJ y l) 

I J .-

\( \( 
Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 23 35 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee = TA• Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF • Min Typ Max Min Max Min Max 

t pLH Propagation Delay 3.5 7.0 9.0 3.5 10.0 3·1 
tpHL Tn to An 4.0 8.0 10.5 4.0 12.0 

ns 
3·10 

t pLH Propagation Delay 2.5 5.0 6.5 2.5 7.5 3·1 
tpHL Tn to EO 2.5 5.5 7.5 2.5 8.5 

ns 
3·3 

t pLH Propagation Delay 3.0 7.0 9.0 3.0 10.0 3·1 
tpHL Tn to GS 2.0 6.0 8.0 2.0 9.0 

ns 
3·4 

tpLH Propagation Delay 3.5 6.5 8.5 3.5 9.5 3·1 
tpHL EI to An 3.0 6.0 8.0 3.0 9.0 

ns 
3·4 

tpLH Propagation Delay 2.5 5.0 7.0 2.5 8.0 3·1 
tpHL ET to GS 3.0 6.0 7.5 3.0 8.5 

ns 
3·4 

tpLH Propagation Delay 3.0 5.5 7.0 3.0 8.0 3·1 
tpHL ET to EO 4.5 8.0 10.5 4.5 12.0 

ns 
3·4 
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Application 

16·lnput Priority Encoder 

LSB 

o 1 2 3 4 5 6 7 EI 

'F148 

AO GS 

Ao 

MSB 

o 1 2 3 4 5 6 7 EI 

'F148 

EO Ao GS 
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54F/74F151A 

8-lnput Multiplexer 

Description 
The 'F151A is a high-speed 8-input digital multiplexer. It provides in one 
package the ability to select one line of data from up to eight sources. 
The 'F151A can be used as a universal function generator to generate any 
logic function of four variables. Both assertion and negation outputs are 
provided. 

Ordering Code: See Section 5 

Logic Symbol 

Input Loadlng/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Data Inputs 
Select Inputs 

Description 

Enable Input (Active LOW) 
Data Output 
Inverted Data Output 
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151A 

Functional Description 
The 'F151A is a logic implementation of a single 
pole, 8-position switch with the switch position 
controlled by the state of three Select inputs, So, 
S1' S2. Both assertion and negation outputs are 
provided. The Enable input (E) is active LOW. When 
it is not activated, the negation output is HIGH and 
the assertion output is LOW regardless of all other 
inputs. The logic function provided at the output 
is: 

z = E-(lo-So-S1-52 + 11-So.51-52 + 
12-50-S1-52 + 13-SO-S1-S2 + 
14-So-51-S2 + 15-SO-S1-S2 + 
16-SO-S1·S2 + 11-S0·S1-S2) 

The 'F151A provides the ability, in one package, to 
select from eight sources of data or control 
information. By proper manipulation of the inputs, 
the 'F151A can provide any logic function of four 
variables and its negation. 

Logic Diagram 

10 h 

Truth Table 

Inputs 

E S2 S1 So 

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

L L H 
L H L 
L H L 
L H H 
L H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

X 
L 
H 
L 

H 
L 
H 
L 
H 

Outputs 

Z Z 

H L 
10 10 
11 11 
12 12 

13 13 
14 14 
15 15 
16 16 
17 17 

15 

~--------I~~--~--_ctJ~----+-----_4------~----~------~'_----~~---r'_----r-, 

S,------~I>~--._--_ctJ~----+r----_4t_----~~--~~----~t_----r_r_--_H~----h 

So------~~o---~--_ct~~----+H----_+~----+Hr_--~+H~--;+r_--~~r_--~+_----HM 

E------~I>----------------_H~~--tH~--_tH+~--+H~--_ttH._--~~--_;+H~--;tth 

z z 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Ice Power Supply Current 13.5 21.0 mA Vce=Max, V1N=HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee= Fig. Symbol Parameter Vee= +5.0 V Mil Com Units 
No. 

CL=50 pF CL=50pF CL=50 pF a 
Min Typ Max Min Max Min Max 

tpLH Propagation Delay 4.0 6.2 9.0 3.5 11.5 3.5 9.5 3-1 
t pHL Sn to Z 3.2 5.2 7.5 3.0 8.0 3.2 7.5 

ns 
3-10 

tpLH Propagation Delay 4.5 7.5 10.5 4.5 13.5 4.5 12.0 3-1 
tpHL Sn to Z 4.0 6.2 9.0 4.0 9.5 4.0 9.0 

ns 
3-10 

tpLH Propagation Delay 3.0 4.7 6.1 3.0 7.5 3.0 7.0 3-1 
tpHL E to Z 3.0 4.4 6.0 2.5 6.5 2.5 6.0 

ns 
3-4 

tpLH Propagation Delay 5.0 7.0 9.5 4.0 12.0 4.0 10.5 3-1 
tpHL E to Z 3.5 5.3 7.0 3.0 8.0 3.0 7.5 

ns 
3-3 

tpLH Propagation Delay 3.0 4.8 6.5 2.5 7.5 3.0 7.0 3-1 
t pHL In to Z 1.5 2.5 4.0 1.5 6.0 1.5 5.0 

ns 
3-3 

tpLH Propagation Delay 3.0 4.8 6.5 2.5 8.5 2.5 7.5 3-1 
tpHL In to Z 3.7 5.5 7.0 3.5 9.0 3.7 7.5 

ns 
3-4 
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54F/74F153 

Dual 4-lnput Multiplexer 

Description 
The 'F153 is a high-speed dual 4-input multiplexer with common select 
inputs and individual enable inputs for each section. It can select two 
lines of data from four sources. The two buffered outputs present data in 
the true (non-inverted) form. In addition to multiplexer operation, the 'F153 
can generate any two functions of three variables. 

Ordering Code: See Section 5 

Logic Symbol 

So 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

IOa-138 

IOb-13b 

So, S1 
E8 
Eb 
Za 
Zb 

Description 

Side A Data Inputs 
Side B Data Inputs 
Common Select Inputs 
Side A Enable Input (Active LOW) 
Side B Enable Input (Active LOW) 
Side A Output 
Side B Output 

4-$ 

Connection Diagrams 

Pin Assignment 
for DIP and sOle 

loa l1a Ne 12a l3a 

[!]ITl[!][[]~ 

z.[!] rn s, 
GND~ [IJe. 

NC [j] [j] NC 

z.,[g ~vcc 

IOb~ [j!] Eb 

~~~fi!l~ 
11b 12b He I3b So 

Pin Assignment 
for Lee and pee 

54F/74F(U_L_) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 



Functional Description 
The 'F153 is a dual 4-input multiplexer. It can 
select two bits of data from up to four sources 
under the control of the common Select inputs (So, 
S1). The two 4-input multiplexer .Eir~its have 
individual active LOW Enables (Ea, Eb) which can 
be used to strobe the outputs independently. When 
the Enables (Ea, Eb) are HIGH, the corresponding 
outputs (Za' Zb) are forced LOW. The 'F153 is the 
logic implementation of a 2-pole, 4-position switch, 
where the position of the switch is determined by 
the logic levels supplied to the two Select inputs. 
The logic equations for the outputs are shown 
below. 

Logic Diagram 

Ea lOa Sl 

Za 

Za = Ea-(loa-S1-So + 11a-S1-So+ 
12a -S1-S0 + 138 -S1-S0) 

Zb = Eb-(lOb-S1-S0 + 11b-S1-S0 + 
12b -S1-S0 + 13b -S1-S0) 

153 

The 'F153 can be used to move data from a group 
of registers to a common output bus. The 
particular register from which the data came would 
be determined by the state of the Select inputs. A 
less obvious application is as a function generator. 
The 'F153 can generate two functions of three 
variables. This is useful for implementing highly 
irregular random logic. 

So 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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153 

Truth Table 

Select 
Inputs 

So Sl E 

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

H L L 
L H L 
L H L 
H H L 
H H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Inputs (a or b) Output 

10 11 12 13 Z 

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

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

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 12 20 rnA Vcc=Max, V1N=Gnd 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vec= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

CL=50 pF CL =50 pF CL=50 pF 
No. 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 4.5 8.1 10.5 4.5 14.0 4.5 12.0 3-1 
tpHL Sn to Zn 3.5 7.0 9.0 3.5 11.0 3.5 10.5 

ns 
3-10 

t pLH Propagation Delay 4.5 7.1 9.0 4.5 11.5 4.5 10.5 3-1 
tpHL En to Zn 3.0 5.7 7.0 2.5 9.0 2.5 8.0 

ns 
3-3 

tpLH Propagation Delay 3.0 5.3 7.0 2.5 9.0 3.0 8.0 3-1 
tpHL In to Zn 3.0 5.1 6.5 2.5 8.0 2.5 7.5 

ns 
3-4 
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54F/74F157A 

Quad 2-lnput Multiplexer 

Description 
The 'F157A is a high-speed quad 2-input multiplexer. Four bits of data 
from two sources can be selected using the common Select and Enable 
inputs. The four buffered outputs present the selected data in the true 
(non-inverted) form. The 'F157A can also be used to generate any four of 
the 16 different functions to two variables. 

Ordering Code: See Section 5 

Logic Symbol 

s 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

IOa-IOd 
11a-1 1d 
E 
S 
Za-Zd 

Description 

Source 0 Data Inputs 
Source 1 Data Inputs 
Enable Input (Active LOW) 
Select Input 
Outputs 
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157A 

Connection Diagrams 

z, I]J 

GND~ 

NC Ij] 

Z,~ 

lid BlI 

Pin Assignment 
for DIP and sOle 

I" lOb Ne Za I" 
[[]11l[[]Wm 

~1i]~1iZl[1i] 
100 Zc Ne 11e I" 

Pin Assignment 
for Lee and pee 

54FI74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

rn I" 
Ills 
III NC 

~ Vee 

[jIDe 



157A 

Functional Description 
The 'F157A is a quad 2-input multiplexer. It selects 
four bits of data from two sources under the 
control of a common Select input (S). The Enable 
input E) is active LOW. When E is HIGH, all of the 
outputs (Z) are forced LOW regardless of all other 
inputs. The 'F157A is the logic implementation of a 
4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied 
to the Select input. The logic equations for the 
outputs are shown below: 

Za = Ee(11aeS + IOaeS) 
Zb= Ee(11beS+ lObeS) 
Zc = Ee(11ceS + loceS) 
Zd = Ee(11deS + lOdeS) 

Logic Diagram 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

A common use of the 'F157A is the moving of data 
from two groups of registers to four common 
output busses. The particular register from which 
the data comes is determined by the state of the 
Select input. A less obvious use is as a function 
generator. The 'F157A can generate any four of the 
16 different functions of two variables with one 
variable common. This is useful for implementing 
highly irregular logic. 

Truth Table 

Inputs Output 

E 5 10 11 Z 

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

Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54FI74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 15 23 mA Vcc=Max, All 
Inputs = HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA , Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50pF 

• 
Min Typ Max Min Max Min Max 

tpLH Propagation Delay 4.0 7.0 10.0 4.0 12.0 4.0 11.0 3-1 
tpHL S to Zn 3.0 5.0 7.0 3.0 9.0 3.0 8.0 

ns 
3-10 

tpLH Propagation Delay 5.0 7.0 9.5 5.0 13.0 5.0 11.0 3-1 
tpHL E to Zn 2.5 4.5 6.5 2.5 7.5 2.5 7.0 

ns 
3-3 

tpLH Propagation Delay 2.5 4.5 6.0 2.5 7.5 2.5 6.5 3-1 
tpHL In to Zn 2.5 4.0 5.5 1.5 7.5 2.0 7.0 

ns 
3-4 
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54F/74F158A 

Quad 2-lnput Multiplexer 

Description 
The 'F158A is a high-speed quad 2-input multiplexer. It selects four bits of 
data from two sources using the common Select and Enable inputs. The 
four buffered outputs present the selected data in the inverted form. The 
'F158A can also generate any four of the 16 different functions of two 
variables. 

Ordering Code: See Section 5 

Logic Symbol 

s 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

IOa-IOd 
11a-1 1d 

E 
S 
Za-Zd 

Description 

Source 0 Data Inputs 
Source 1 Data Inputs 
Enable Input (Active LOW) 
Select Input 
Inverted Outputs 

4-72 

Connection Diagrams 

Ze rn 
GNO [1] 

NC [i1] 

Z,~ 

I1d~ 

Pin Assignment 
for DIP and SOIC 

I1b lOb NC Za 11" 

[8JITlm[5Jw 

ji4Jji5]ji6][jlJji6] 
IOd ZC NC IiL 10, 

Pin Assignment 
for LCC and PLCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 

[i] s 

[i] NC 

~ Vcr: 

~E 



Functional Description 
The 'F158A quad 2-input multiplexer selects four 
bits of data from two sources under the control of 
a common Select input (S) and presents the data in 
inverted form at the four outputs. The Enable input 
(E) is active LOW. When E is HIGH, all of the 
outputs (Z) are forced HIGH regardless of all other 
inputs. The 'F158A is the logic implementation of a 
4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied 
to the Select input. 

A common use of the 'F158A is the moving of data 
from two groups of registers to four common 
output busses. The particular register from which 
the data comes is determined by the state of the 
Select input. A less obvious use is as a function 
generator. The 'F158A can generate four functions 
of two variables with one variable common. This is 
useful for implementing gating functions. 

Logic Diagram 

lOa lab lac 

Truth Table 

Inputs 

E S 10 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

lad 

Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Outputs 

11 Z 

X H 
X H 
X L 
L H 
H L 

• 
E s 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lec Power Supply Current 10 15 rnA Vce = Max, V1N = HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.5 8.5 3.0 10.5 3.0 9.5 3-1 
tpHL S to Z 2.5 4.5 6.5 2.5 8.0 2.5 7.0 

ns 
3·10 

tpLH Propagation Delay 2.5 4.5 6.0 2.5 8.0 2.5 7.0 3-1 
tpHL E to Z 2.0 4.0 6.0 2.0 7.0 2.0 6.5 

ns 
3-4 

tpLH Propagation Delay 2.5 4.0 5.9 2.5 8.5 2.5 7.0 3-1 
tpHL In to Z 1.5 2.5 4.0 1.5 5.0 1.5 4.5 

ns 
3·3 
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54F/74F160A • 54F/74F162A 

Synchronous Presettable 
BCD Decade Counter 

Description 
The 'F160A and 'F162A are high-speed synchronous decade counters 
operating in the BCD (8421) sequence. They are synchronously presettable 
for application in programmable dividers and have two types of Count 
Enable inputs plus a Terminal Count output for versatility in forming 
synchronous multistage counters. The 'F160A has an asynchronous 
Master Reset input that overrides all other inputs and forces the outputs 
LOW. The 'F162A has a Synchronous Reset input that overrides counting 
and parallel loading and allows all outputs to be simultaneously reset on 
the rising edge of the clock. The 'F160A and 'F162A are high speed 
versions of the 'F160 and 'F162. 

• Synchronous Counting and Loading 
• High-Speed Synchronous Expansion 
• Typical Count Rate of 120 MHz 

Ordering Code: See Section 5 

Logic Symbol 

CET 

cp 

* MR for 'F160A 
• SR for 'F162A 

TC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CEP 
CET 
CP 
MR (,F160A) 
SR (,F162A) 
PO-P3 
PE 
QO-Q3 

TC 

Description 

Count Enable Parallel Input 
Count Enable Trickle Input 
Clock Pulse Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active LOW) 
Synchronous Reset Input (Active LOW) 
Parallel Data Inputs 
Parallel Enable Input (Active LOW) 
Flip-Flop Outputs 
Terminal Count Output 
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160A • 162A 

Connection Diagrams 

CEP rn 
GND ~ 

NC [!j] 

i'E[gj 

CET ~ 

Pin Assignment 
for DIP and SOIC 

P3 P2 Ne p, Po 

mlllmmw 

§][j]~@]~ 
03 Q2 NC 01 00 

Pin Assignment 
for LCC and PCC 

• MR for 'F160A 
• Sfl for 'F162A 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.375 

0.5/0.75 
25112.5 
25/12.5 

rn CP 

rn 'jj 
[j] NC 

~ Vee 

~TC 

• 



160A • 162A 

Functional Description 
The 'F160A and 'F162A count modulo·10 in the 
BCD (8421) sequence. From state 9 (HLLH) they 
increment to state 0 (LLLL). The clock inputs of all 
flip·flops are driven in parallel through a clock 
buffer. Thus all changes of the a outputs (except 
due to Master Reset of the (,F160A) occur as a 
result of, and synchronous with, the LOW·to·HIGH 
transition of the CP input Signal. The circuits have 
four fundamental modes of operation, in order of 
precedence: asynchronous reset (,F160A), 
synchronous reset (,F162A), parallel load, count·up 
and hold. Five control inputs-Master Reset (MR, 
'F160A), Synchronous Reset (SR, 'F162A), Parallel 
Enable (PE), Count Enable Parallel (CEP) and Count 
Enable Trickle (CET)-determine the mode of 
operation, as shown in the Mode Select Table. A 
LOW signal on MR overrides all other inputs and 
asynchronously forces all outputs LOW. A LOW 
signal on SR overrides counting and parallel 
loading and allows all outputs to go LOW on the 
next rising edge of CPo A LOW signal on PE 
overrides counting and allows information on the 
Parallel Data (Pn) inputs to be loaded into the flip· 
flops on the next rising edge of CPo With PE and 
MR (,F160A) or SR (,F162A) HIGH, CEP and CET 
permit counting when both are HIGH. Conversely, a 
LOW Signal on either CEP or CET inhibits 
counting. 

Mode Select Table 

The 'F160A and 'F162A use D·type edge·triggered 
flip·flops and changing the SR, PE, CEP and CET 
inputs when the CP is in either state does not 
cause errors, provided that the recommended 
setup and hold times, with respect to the rising 
edge of CP, are observed. 

The Terminal Count (TC) output is HIGH when CET 
is HIGH and counter is in state 9. To implement 
synchronous multistage counters, the TC outputs 
can be used with the CEP and CET inputs in two 
different ways. Please refer to the 'F568 data sheet. 
The TC output is subject to decoding spikes due 
to internal race conditions and is therefore not 
recommended for use as a clock or asynchronous 
reset for flip·flops, counters or registers. In the 
'F160A and 'F162A decade counters, the TC output 
is fully decoded and can only be HIGH in state 9. 
If a decade counter is preset to an illegal state, or 
assumes an illegal state when power is applied, it 
will return to the normal sequence within two 
counts, as shown in the State Diagram. 

Logic Equations: Count Enable = CEP-CET-PE 
TC = Oo-01-02-03-CET 

State Diagram 

CET CEP 
Action on the Rising 
Clock Edge (1) 

L 
H 
H 
H 
H 

X 
L 
H 
H 
H 

• For 'F162A only 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 

X 
X 
H 
L 
X 

x 
X 
H 
X 
L 

Reset (Clear) 
Load (P n - On) 
Count (Increment) 
No Change (Hold) 
No Change (Hold) 
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Logic Diagram 

Po 

.. ~~ 
r r~-' 
I 

'162'" i I ONLY 

CEP 

CET 

CP 

- i--~i- i 
I ~ I 

~ I f..,n- I 

CP 1'. 60A I CP ~ : ... 
I~I 1 I 

I ~H' 0 CP 0 : I Co 0 0 r-f--
100 c-,..,J h: DETAIL A 

00 

I ~ 
,... 

I '---c 
L ___ __ ~E2.~~ 

160A.L, ...... ... 
162A -y 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

160A • 162A 

'It ~ 
T C 

11 
r- -

DETAIL A DETAIL A 

'--c 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 37 55 rnA Vee = Max 

4-77 

• 



160A. 162A 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Count Frequency 100 120 75 90 MHz 3-1 

tpLH Propagation Delay, Count 3.5 5.5 7.5 3.5 9.0 3.5 8.5 
tpHL CP to an (PE Input HIGH) 3.5 7.5 10.0 3.5 11.5 3.5 11.0 

ns 3-1,3-7 
tpLH Propagation Delay, Load 4.0 6.0 8.5 4.0 10.0 4.0 9.5 
tpHL CP to an (PE Input LOW) 4.0 6.0 8.5 4.0 10.0 4.0 9.5 

tpLH Propagation Delay 5.0 10.0 14.0 5.0 16.5 5.0 15.0 3-1 
tpHL CP to TC 5.0 10.0 14.0 5.0 15.5 5.0 15.0 

ns 
3-7 

tpLH Propagation Delay 2.5 4.5 7.5 2.5 9.0 2.5 8.5 3-1 
tpHL CET to TC 2.5 4.5 7.5 2.5 9.0 2.5 8.5 

ns 
3-4 

tpHL 
Propagation Delay 

5.5 9.0 12.0 5.5 14.0 5.5 13.0 
3-1 

MR to an (,F160A) 
ns 

3-11 

tpHL 
Propagation Delay 

4.5 8.0 10.5 4.5 12.5 4.5 11.5 
3-1 

MR to TC (,F160A) ns 
3-11 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA , Vce= TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 5.5 5.0 
ts(L) Pn to CP 5.0 5.5 5.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 2.0 2.5 2.0 
th(L) Pn to CP 2.0 2.5 2.0 

ts(H) Setup Time, HIGH or LOW 11.0 13.5 11.5 
ts(L) PE or SR to CP 8.5 10.5 9.5 • ns 3-5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) PE or SR to CP 0 0 0 

ts(H) Setup Time, HIGH or LOW 11.0 13.0 11.5 
ts(L) CEP or CET to CP 5.0 6.0 5.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) CEP or CET to CP 0 0 0 

tw(H) Clock Pulse Width (Load) 5.0 5.0 5.0 
3-7 

tw(L) HIGH or LOW 5.0 5.0 5.0 
ns 

tw(H) Clock Pulse Width (Count) 4.0 5.0 4.0 
3-7 

tw(L) HIGH or LOW 6.0 8.0 7.0 
ns 

tw(L) 
MR Pulse Width, LOW 

5.0 5.0 5.0 
(,F160A) 

ns 3-11 

tree 
Recovery Time 

6.0 6.0 6.0 
MR to CP (,F160A) 
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54F/74F161A • 54F/74F163A 

Synchronous Presettable Binary Counter 

Description 
The 'F161A and 'F163A are high-speed synchronous modul0-16 binary 
counters. They are synchronously presettable for application in 
programmable dividers and have two types of Count Enable inputs plus a 
Terminal Count output for versatility in forming synchronous multistage 
counters. The 'F161A has an asynchronous Master Reset input that 
overrides all other inputs and forces the outputs LOW. The 'F163A has a 
Synchronous Reset input that overrides counting and parallel loading and 
allows the outputs to be simultaneously reset on the rising edge of the 
clock. The 'F161A and 'F163A are high-speed versions of the 'F161 and 
'F163. 

• Synchronous Counting and Loading 
• High·Speed Synchronous Expansion 
• Typical Count Frequency of 120 MHz 

Ordering Code: See Section 5 

Logic Symbol 

PE Po 

CEP 

CET 

CP 

TC 

-R 00 0, 0, 03 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

CEP 
CET 
CP 
MR (,F161A) 
SR ('F163A) 
PO-P3 

PE 
0 0-03 
TC 

Description 

Count Enable Parallel Input 
Count Enable Trickle Input 
Clock Pulse Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active LOW) 
Synchronous Reset Input (Active LOW) 
Parallel Data Inputs 
Parallel Enable Input (Active LOW) 
Flip-Flop Outputs 
Terminal Count Output 
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Connection Diagrams 

CEP [[] 

GND Iiill 
NC ITIl 

i'E[i] 

CET Ii] 

Pin Assignment 
for DIP and SOIC 

P3 P2 NC p, Po 

[I]0[I][5J~ 

~[i5]Il§[i7][i5] 
03 02 NC Q, 00 

• IItfR for 'F161A 

- S1I for 'F163A 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.375 

0.5/0.75 
25112.5 
25/12.5 

[3J CP 

[2] -R 

OJ NC 

~ Vee 

~ TC 



Functional Description 
The 'F161A and 'F163A count in modul0-16 binary 
sequence. From state 15 (HHHH) they increment to 
state 0 (LLLL). The clock inputs of all flip-flops are 
driven in parallel through a clock buffer. Thus all 
changes of the ° outputs (except due to Master 
Reset of the 'F161A) occur as a result of, and 
synchronous with, the LOW-to-HIGH transition of 
the CP input signal. The circuits have four 
fundamental modes of operation, in order of 
precedence: asynchronous reset (,F161A), 
synchronous reset (,F163A), parallel load, count-up 
and hold. Five control inputs-Master Reset (MR, 
'F161A), Synchronous Reset (SR, 'F163A), Parallel 
Enable (PE), Count Enable Parallel (CEP) and Count 
Enable Trickle (CET)-determine the mode of 
operation, as shown in the Mode Select Table. A 
LOW signal on MR overrides all other inputs and 
asynchronously forces all outputs LOW. A LOW 
signal on SR overrides counting and parallel 
loading and allows all outputs to go LOW on the 
next rising edge of CPo A LOW signal on PE 
overrides counting and allows information on the 
Parallel Data (Pn) inputs to be loaded into the flip­
flops on the next rising edge of CPo With PE and 
MR (,F161A) or SR (,F163A) HIGH, CEP and CET 
permit counting when both are HIGH. Conversely, a 
LOW signal on either CEP or CET inhibits 
counting. 

Mode Select Table 

161A· 163A 

The 'F161A and 'F163A use Ootype edge triggered 
flip-flops and changing the SR, PE, CEP and CET 
inputs when the CP is in either state does not 
cause errors, provided that the recommended 
setup and hold times, with respect to the rising 
edge of CP, are observed. 

The Terminal Count (TC) output is HIGH when CET 
is HIGH and the counter is in state 15. To 
implement synchronous multistage counters, the 
TC outputs can be used with the CEP and CET 
inputs in two different ways. Please refer to the 
'F568 data sheet. The TC output is subject to 
decoding spikes due to internal race conditions 
and is therefore not recommended for use as a 
clock or asynchronous reset for flip-flops, counters 
or registers. 

Logic Equations: Count Enable = CEP-CET-PE 
TC = 0o-01-02-03-CET 

State Diagram 

Action on the Rising 
*SR PE CET CEP Clock Edge (S) 

L X X X Reset (Clear) 
H L X X Load (Pn - On) 
H H H H Count (Increment) 
H H L X No Change (Hold) 
H H X L No Change (Hold) 

'For 'F163A only 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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Block Diagram 
Po 

'1~C. 

CP 

r -1' I 
I 
I '7 ~ I '16310 
I~V 

r--~~ 
-, TC 

I-

r , CP 1 _ ......L.I 
1',161101 i 
ONLYI 

I' 1----1 

1 1 + D CP D 
: L CD Q Q r--- r-- r---

CEP 

CET 

: Cio _..J t----ao DETAIL A DETAIL A DETAIL A 

1 
1 DETAIL A L ____ _______ .J 

16110) ..... 
16310) 

,.. ... 
00 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 37 55 rnA Vee = Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vce= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Count Frequency 100 120 75 90 MHz 3·1 

tpLH Propagation Delay 3.5 5.5 7.5 3.5 9.0 3.5 8.5 
tpHL CP to an (PE Input HIGH) 3.5 7.5 10.0 3.5 11.5 3.5 11.0 

ns 3-1,3-7 
tpLH Propagation Delay 4.0 6.0 8.5 4.0 10.0 4.0 9.5 
tpHL CP to an (PE Input LOW) 4.0 6.0 8.5 4.0 10.0 4.0 9.5 • t pLH Propagation Delay 5.0 10.0 14.0 5.0 16.5 5.0 15.0 3-1 

tpHL CP to TC 5.0 10.0 14.0 5.0 15.0 5.0 15.0 
ns 

3-7 

tpLH Propagation Delay 2.5 4.5 7.5 2.5 9.0 2.5 8.5 3-1 
tpHL CET to TC 2.5 4.5 7.5 2.5 9.0 2.5 8.5 

ns 
3-4 

tpHL 
Propagation Delay 

5.5 9.0 12.0 5.5 14.0 5.5 13.0 
3-1 

MR to an ('F161A) 
ns 

3-11 

tpHL 
Propagation Delay 

4.5 8.0 10.5 4.5 12.5 4.5 11.5 
3-1 

MR to TC 
ns 

3-11 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 5.5 5.0 
ts(L) Pn to CP 5.0 5.5 5.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.5 2.0 
th(L) Pn to CP 2.0 2.5 2.0 

ts(H) Setup Time, HIGH or LOW 11.0 13.5 11.5 
ts(L) PE or SR to CP 8.5 10.5 9.5 

ns 3-5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) PE or SR to CP 0 0 0 

ts(H) Setup Time, HIGH or LOW 11.0 13.0 11.5 
ts(L) CEP or CET to CP 5.0 6.0 5.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) CEP or CET to CP 0 0 0 

tw(H) Clock Pulse Width (Load) 5.0 5.0 5.0 
3-7 

tw(L) HIGH or LOW 5.0 5.0 5.0 
ns 

tw(H) Clock Pulse Width (Count) 4.0 5.0 4.0 
3-7 

tw(L) HIGH or LOW 6.0 8.0 7.0 
ns 

tw(L) 
MR Pulse Width, LOW 

5.0 5.0 5.0 (,F161A) 
ns 3-11 

tree 
Recovery Time 

6.0 6.0 6.0 MR to CP ('F161A) 
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54F/74F164 

Serial-In, Parallel-Out Shift Register 

Description 
The 'F164 is a high-speed 8-bit serial-in/parallel-out shift register. Serial 
data is entered through a 2-input AND gate synchronous with the LOW-to­
HIGH transition of the clock. The device features an asynchronous Master 
Reset which clears the register, setting all outputs LOW independent of 
the clock. 

• Typical Shift Frequency of 90 MHz 
• Asynchronous Master Reset 
• Gated Serial Data Input 
• Fully Synchronous Data Transfers 

Ordering Code: See Section 5 

Logic Symbol 

A 

B 

cp 
MR 00 0, 02 03 04 05 06 07 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Pulse Input (Active Rising Edge) 
Master Reset Input (Active LOW) 
Outputs 
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Connection Diagrams 

03 [BJ 

GND [iO] 

NC ITIl 
CP ~ 

MAli] 

Pin Assignment 
for DIP and sOle 

Q2 NC 01 NC 00 

[BJw[BJ[]]0 

~[i5J[i6][ilJ[i6] 
Q4 NC as NC 06 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

rna 
[2JA 

[IJ NC 

~ Vee 

[iO] 0, 
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Functional Description 
The 'F164 is an edge-triggered 8-bit shift register 
with serial data entry and an output from each of 
the eight stages. Data is entered serially through 
one of two inputs (A or B); either of these inputs 
can be used as an active HIGH Enable for data 
entry through the other input. An unused input 
must be tied HIGH. 

Each LOW-to-HIGH transition on the Clock (CP) 
input shifts data one place to the right and enters 
into Qo the logical AND of the two data inputs 
(A • B) that existed before the rising clock edge. A 
LOW level on the Master Reset (MR) input 
overrides all other inputs and clears the register 
asynchronously, forcing all Q outputs LOW. 

Logic Diagram 

Mode Select Table 

Operating 
Inputs 

Mode MR A 

Reset (Clear) L 

H 

Shift 
H 
H 
H 

H(h) = HIGH Voltage Levels 
L(I) = LOW Voltage Levels 
X= Immaterial 

X 

I 
I 
h 
h 

Outputs 

B Qo Q1-Q7 

X L L-L 

I L qo-q6 
h L QO-Q6 
I L QO-Q6 
h H QO-Q6 

qn = Lower case letters indicate the state of the 
referenced input or output one setup time prior to the 
LOW-to-HIGH clock transition. 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 35 55 rnA 
A, B=Gnd, Vcc=Max 
CP=HIGH, MR=Gnd 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54Fn4F 54F 74F 

TA= +25°C TA'VCC= TA, Vee = Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
CL=50 pF CL=50 pF CL=50 pF No. 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 80 90 70 80 MHz 3·1 

tpLH Propagation Delay 4.5 6.0 8.0 4.5 11.0 4.5 9.0 3·1 
tpHL CP to an 5.0 7.5 10.0 5.0 13.0 5.0 11.0 

ns 
3·7 

tpHL 
Propagation Delay 

5.5 10.5 13.0 5.5 16.0 5.5 14.0 3·1 
MR to an ns 

3·11 • 
AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 7.0 7.0 7.0 
ts(L) A or B to CP 7.0 7.0 7.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0 
th(L) A or B to CP 1.0 1.0 1.0 

tw(H) CP Pulse Width 4.0 4.0 4.0 
3·7 

tw(L) HIGH or LOW 7.0 7.0 7.0 
ns 

tw(L) MR Pulse Width, LOW 7.0 7.0 7.0 ns 3·11 

tree 
Recovery Time 

7.0 7.0 7.0 ns 3·11 
MR to CP 
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54F/74F168 • 54F/74F169 

4-Stage Synchronous Bidirectional Counters 

Description 
The 'F168 and 'F169 are fully synchronous 4-stage up/down counters. The 
'F168 is a BCD decade counter; the 'F169 is a modul0-16 binary counter. 
Both feature a preset capability for programmable operation, carry 
lookahead for easy cascading and a U/O input to control the direction of 
counting. All state changes, whether in counting or parallel loading, are 
initiated by the LOW-to-HIGH transition of the clock . 

• Asynchronous Counting and Loading 
• Built-In Lookahead Carry Capability 
• Presettable for Programmable Operation 

Ordering Code: See Section 5 

Logic Symbol 

CEP 

CET 

CP 

TC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CEP 
CET 
CP 
PO-P3 

PE 
ufo 
0 0-03 
TC 

Description 

Count Enable Parallel Input (Active LOW) 
Count Enable Trickle Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Parallel Data Inputs 
Parallel Enable Input (Active LOW) 
Up-Down Count Control Input 
Flip-Flop Outputs 
Terminal Count Output (Active LOW) 

4-88 

Connection Diagrams 

GEP 111 
GND !ill 

NG [i1] 

PE!i2} 

GET I11l 

Pin Assignment 
for DIP and SOIC 

P1 P2 NC Pl Po 

[]lIT]w[[][4J 

~~~[i2]~ 
03 02 NC 0, 00 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 

rn CP 

III UfO 

OJ NG 

@Ql Vee 

ffIDTC 



Functional Description 
The 'F168 and 'F169 use edge-triggered J-K type 
flip-flops and have no constraints on changing the 
control or data input signals in either state of the 
clock. The only requirement is that the various 
inputs attain the desired state at least a setup time 
before the rising edge of the clock and remain 
valid for the recommended hold time thereafter. 
The parallel load operation takes precedence over 
other operations, as indicated in the Mode Select 
Table. When PE is LOW, the data on the PO-P3 
inputs enters the flip-flops on the next rising edge 
of the clock. In order for counting to occur, both 
CEP and CET must be LOW and PE must be HIGH; 
the U/D input then determines the direction of 
counting. The Terminal Count (TC) output is 
normally HIGH and goes LOW, provided that CET 
is LOW, when a counter reaches zero in the Count 
Down mode or reaches 9 (15 for the 'F169) in the 

Logic Diagram 

'F168 
-

Po P1 PE -" 

CEp-v ~ 

- ~ CET 

168 • 169 

Count Up mode. The TC output state is not a 
function of the Count Enable Parallel (CEP) input 
level. The TC output of the 'F168 decade counter 
can also be LOW in the illegal states 11, 13, and 
15, which can occur when power is turned on or 
via parallel loading. If an illegal state occurs, the 
'F168 will return to the legitimate sequence within 
two counts. Since the TC signal is derived by 
decoding the flip-flop states, there exists the 
possibility of decoding spikes on TC. For this 
reason the use of TC as a clock signal is not 
recommended (see logic equations below). 

1) Count Enable = CEP • CET • PE II 
2) Up: ('F168): TC = 0 0 • 0 1 • O2 • 0 3 • (Up) • CET 

('F169): TC = 0 0 • 0 1 • O2 • 0 3 • (Up) • CET 
3) Down: TC = 0 0 • 0 1 • O2 • 0 3 • (Down) • CET 

P2 P3 

-.... r-

7c-JI A It) ,--- -- ----~ ,--

~ r W H I T ~ I 
I 
I 
I 

AAF: 1 I 
I 

J LQ-l I I 
I 

I I Y I I 
I m, LD T 
I ZI 

~ I--

~ 
'TI, BT l- e---

== I 
I 

UfO ..... 
I BF r--- I---

I ;:. I UP Y, 
UP '--l 

-.... 
DNhf 

I 
ON 

J U I DETAIL A DETAIL A 
I ENF 

'I I 
CP .... CP I -

... c CP 

I~ CP : I m I 
Q j;! I 

I 
~ I » I 

I 
L _______ ___ g_J 

~7 ~7 ~~ 
Qo Q1 Q2 

Please note that these diagrams are provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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'F169 
-
PE ~ .... Po .. ~ 
CEP ~ 

CET 'r---r-- -W-I T ~ I 
ATI 

,A.AFI 

J T- I 
I 
I 

ml .- t-- t--

rtf ~I 
~ I 

UfO ... I 

I _~ UP =h 
-v I 

DN~ I 
I '1 I 
I I 

.... I CP Y I 
v 

CP I C 
I 

I~ CP : I m 
I ~ I I ;:: I 
I ~I 
I Q I L ______ 

t-----J 

~7 
QO 

Mode Select Table 

PE CEP CET UfO 

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

State Diagrams 

'F168 

--0+- Count Down 
- CountUp 

P1 P2 

ltJlr 
LD T 

BT r-- I--

BF r--- I--

UP 
ON 

W J DETAIL A DETAIL A 
ENF 

-

CP 
Q 

"i~ 
Q1 

~7 
Q2 

Action on Rising 
Clock Edge 

Load (P n - On) 
Count Up (Increment) 
Count Down (Decrement) 
No Change (Hold) 
No Change (Hold) 

'F169 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54Ff74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 35 52 rnA Vce= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54Ff74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0 V Mil Com Units 

CL=50 pF CL =50 pF CL =50 pF 
No. • 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 115 90 MHz 3·1 

tpLH Propagation Delay 3.0 6.5 8.5 3.0 9.5 3·1 
tpHL CP to an (PE HIGH or LOW) 4.0 9.0 11.5 4.0 13.0 

ns 
3·7 

tpLH Propagation Delay 5.5 12.0 15.5 5.5 17.0 3·1 
tpHL CP to TC 4.0 8.5 11.0 4.0 12.5 

ns 
3·7 

tpLH Propagation Delay 2.5 4.5 6.0 2.5 7.0 3·1 
tpHL CET to TC 2.5 6.0 8.0 2.5 9.0 

ns 
3·4 

tpLH Propagation Delay ('F168) 3.5 8.5 11.0 3.5 12.5 3·1 
tpHL UfO to TC 4.0 12.5 16.0 4.0 17.5 

ns 
3·10 

tpLH Propagation Delay ('F169) 3.5 8.5 11.0 3.5 12.5 3·1 
tpHL UfO to TC 4.0 8.0 10.5 4.0 12.0 

ns 
3·10 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA , Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.5 
ts(L) Pn to CP 4.0 4.5 

ns 3·5 
th(H) Hold Time, HIGH or LOW 3.0 3.5 
th(L) Pn to CP 3.0 3.5 

ts(H) Setup Time, HIGH or LOW 5.0 6.0 
ts(L) CEP or CET to CP 5.0 6.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) CEP or CET to CP 0 0 

ts(H) Setup Time, HIGH or LOW 8.0 9.0 
ts(L) PE to CP 8.0 9.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) PE to CP 0 0 

ts(H) Setup Time, HIGH or LOW 11.0 12.5 
ts(L) UfO to CP ('F168) 16.5 18.0 

ts(H) Setup Time, HIGH or LOW 11.0 12.5 
3-5 

ts(L) UfO to CP (,F169) 7.0 8.0 
ns 

th(H) Hold Time, HIGH or LOW 0 0 
th(L) UtD to CP 0 0 

tw(H) CP Pulse Width 5.0 5.5 
3-7 

tw(L) HIGH or LOW 5.0 5.5 
ns 
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54F/74F174 

Hex 0 Flip-Flop 
With Master Reset 

Description 
The 'F174 is a high-speed hex D flip-flop. The device is used primarily as 
a 6-bit edge-triggered storage register. The information on the D inputs is 
transferred to storage during the LOW-to-HIGH clock transition. The 
device has a Master Reset to simultaneously clear all flip-flops. 

• Edge-Triggered D-Type Inputs 
• Buffered Positive Edge-Triggered Clock 
• Asynchronous Common Reset 

Ordering Code: See Section 5 

Logic Symbol 

Do 0, 02 03 04 05 

CP 

MR 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Pulse Input (Active Rising Edge) 
Master Reset Input (Active LOW) 
Outputs 
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Connection Diagrams 

02 [5] 
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CP [j] 

03 [j] 

Pin Assignment 
for DIP and sOle 
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Functional Description 
The 'F174 consists of six edge-triggered D flip­
flops with individual D inputs and Q outputs. The 
Clock (CP) and Master Reset (MR) are common to 
all flip-flops. Each D input's state is transferred to 
the corresponding flip-flop's output following the 
LOW-to-HIGH Clock (CP) transition. A LOW input to 
the Master Reset (MRl will force all outputs LOW 
independent of Clock or Data inputs. The 'F174 is 
useful for applications where the true output only 
is required and the Clock and Master Reset are 
common to all storage elements. 

Truth Table 

Inputs Outputs 

H = HIGH Voltage Level 
L = LOW Voltage Level H 

L 
H 
L tn = Bit Time before Clock Pulse 

tn + 1 = Bit Time after Clock Pulse 

Logic Diagram 

MR CP 05 03 

o 0 

05 

o 0 

03 

o 0 

CP 
co 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

Do 

o 0 

0, 

o 0 

CP 
co 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Vcc=Max, 
Icc Power Supply Current 30 45 rnA Dn=MR=HIGH 

CP=S 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

No. 
Cl =50pF Cl =50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 140 80 MHz 3-1 

tplH Propagation Delay 3.5 5.5 8.0 3.5 9.0 3-1 
tpHl CP to an 4.5 7.0 10.0 4.5 11.0 

ns 
3-7 

tpHl 
Propagation Delay 

5.0 10.0 14.0 5.0 15.0 
3-1 

MR to an ns 
3-11 • 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee = +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 
ts(L) On to CP 4.0 4.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) On to CP 0 0 

tw(H) CP Pulse Width 4.0 4.0 ns 3-7 
tw(L) HIGH or LOW 6.0 6.0 

tw(L) MR Pulse Width, LOW 5.0 5.0 ns 3-11 

tree Recovery Time, MAto CP 5.0 5.0 ns 3-11 
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54F/74F175 

Quad 0 Flip-Flop 

Description 
The 'F175 is a high-speed quad 0 flip-flop. The device is useful for 
general flip-flop requirements where clock and clear inputs are common. 
The information on the 0 inputs is stored during the LOW-to-HIGH clock 
transition. Both true and complemented outputs of each flip-flop are 
provided. A Master Reset input resets all flip-flops, independent of the 
Clock or 0 inputs, when LOW. 

• Edge-Triggered D-Type Inputs 
• Buffered Positive Edge-Triggered Clock 
• Asynchronous Common Reset 
• True and Complement Output 

Ordering Code: See Section 5 

Logic Symbol 

cp 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-03 
CP 
MR 
0 0-03 

00-Q3 

Description 

Data Inputs 
Clock Pulse Input (Active Rising Edge) 
Master Reset Input (Active LOW) 
True Outputs 
Complement Outputs 
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Connection Diagrams 

0, rn 
GND ~ 

NC [i] 

CP Ii] 

o,~ 

Pin Assignment 
for DIP and SOIC 

0, D1 NC Do 00 
[]]0[]][]]@] 

~~~[0~ 
02 D2 NC D3 cb 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
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[3J 00 

[}]r:.rn 
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Functional Description 
The 'F175 consists of four edge-triggered D flip­
flops with individual D inputs and a and a outputs. 
The Clock and Master Reset are common. The four 
flip-flops will store the state of their individual D 
inputs on the LOW-to-HIGH clock (CP) transition, 
causing individual a and a outputs to follow. A 
LOW input on the Master Reset (MR) will force all 
a outputs LOW and a outputs HIGH independent 
of Clock or Data inputs. The 'F175 is useful for 
general logic applications where a common Master 
Reset and Clock are acceptable. 

Logic Diagram 

7 ~ 
4 ) 

'-- 0 a I--- ~ 0 a r---

cp a ~ ~ cp a p-co CO 

1 1 

Truth Table 

Inputs 

@tn' MR= H 

Dn 

L 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Outputs 

@tn+1 

On an 

L H 
H L 

tn = Bit Time before Clock Pulse 
tn + 1 = Bit Time after Clock Pulse 

Do 

'-- 0 a I-- '--

~ cp a P- L.....() 
CO 

1 
a, a, 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

0 a 

cp a 
co 

I 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Vee= Max 
Icc Power Supply Current 22.5 34.0 rnA Dn= MR= HIGH 

CP=S 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0 V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 140 100 100 MHz 3-1 

tpHL Propagation Delay 4.0 5.0 6.5 3.5 8.5 4.0 7.5 3-1 
tpLH CP to Q n or an 4.0 6.5 8.5 4.0 10.5 4.0 9.5 

ns 
3-7 

tpHL 
Propagation Delay 

4.5 9.0 11.5 4.5 15.0 4.5 13.0 
3-1 

MR to Q n 
ns 

3-11 

tpLH 
Propagation Delay 

4.0 6.5 8.5 4.0 10.0 4.0 9.0 
3-1 

MR to an 
ns 

3-11 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or lOW 3.0 3.0 3.0 
ts(l) Dn to CP 3.0 3.0 3.0 

ns 3-5 
th(H) Hold Time, HIGH or lOW 1.0 1.0 1.0 
th(l) Dn to CP 1.0 1.0 1.0 

tw(H) CP Pulse Width 4.0 4.0 4.0 
3-7 

tw(l) HIGH or lOW 5.0 5.0 5.0 
ns 

tw(l) MR Pulse Width, lOW 5.0 5.0 5.0 ns 3-11 

tree Recovery Time, MR to CP 5.0 5.0 5.0 ns 3-11 
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54F/74F181 

4-Bit Arithmetic Logic Unit 

Description 
The 'F181 is a 4-bit Arithmetic logic Unit (ALU) which can perform all the 
possible 16 logic operations on two variables and a variety of arithmetic 
operations. It is 40% faster than the Schottky ALU and only consumes 
30% as much power. 

• Full Lookahead for High-Speed Arithmetic Operation on Long Words 

Ordering Code: See Section 5 

Logic Symbols 

Active·HIGH Operands Active-LOW Operands 

Cn 
Cn+4 Cn 

M M 

50 
A~B 

50 

5, G 5, 

5, 5, 

53 P 53 
F1 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo-B3 
SO-S3 
M 
Cn 

1=0-1=3 
A=B 
G 
p 
Cn + 4 

'OC-Open Collector 

Description 

A Operand Inputs (Active LOW) 
B Operand Inputs (Active LOW) 
Function Select Inputs 
Mode Control Input 
Carry Input 
Function Outputs (Active LOW) 
Comparator Output 
Carry Generate Output (Active LOW) 
Carry Propagate Output (Active LOW) 
Carry Output 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

Fo MCnNCSoSl S2 

[!i][iO][!][!]0[!][!] 

13m~~~~~~ 
Cn'4 G 83 Ne A3 82 A2 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/1.125 
0.5/1.50 

0.5/0.375 
0.5/1.875 

25/12.5 
OC·/12.5 

25/12.5 
25/12.5 
25/12.~ 

• 
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Functional Description 
The 'F181 is a 4-bit high-speed parallel Arithmetic 
Logic Unit (ALU). Controlled by the four Function 
Select inputs (SO-S3) and the Mode Control input 
(M), it can perform all the 16 possible logic 
operations or 16 different arithmetic operations on 
Active HIGH or Active LOW operands. The 
Function Table lists these operations. 

When the Mode Control input (M) is HIGH, all 
internal carries are inhibited and the device 
performs logic operations on the individual bits as 
listed. When the Mode Control input is LOW, the 
carries are enabled and the device performs 
arithmetic operations on the two 4-bit words. The 
device incorporates full internal carry lookahead 
and provides for either ripple carry between 
devices using the Cn + 4 output, or for carry 
lookahead between packages using the signals P 
(Carry Propagate) and G (Carry Generate). In the 
Add mode, P indicates that F is 15 or more, while 
G indicates that F is 16 or more. In the Subtract 
mode P indicates that F is zero or less, while G 
indicates that F is less than zero. P and G are not 
affected by carry in. When speed requirements are 
not stringent, the 'F181 can be used in a simple 
Ripple Carry mode by connecting the Carry output 
(Cn + 4) signal to the Carry input (Cn) of the next 
unit. For high speed operation the device is used 
in conjunction with a carry lookahead circuit. One 
carry lookahead package is required for each group 
of four 'F181 devices. Carry lookahead can be 
provided at various levels and offers high speed 
capability over extremely long word lengths. 

4-100 

The A = B output from the device goes HIGH when 
all four F outputs are HIGH and can be used to 
indicate logic equivalence over four bits when the 
unit is in the Subtract mode. The A = B output is 
open collector and can be wired AND with other 
A = B outputs to give a comparison for more than 
four bits. The A = B signal can also be used with 
the Cn + 4 signal to indicate A>B and A<B. 

The Function Table lists the arithmetic operations 
that are performed without a carry in. An incoming 
carry adds a one to each operation. Thus, select 
code LHHL generates A minus B minus 1 (2s 
complement notation) without a carry in and 
generates A minus B when a carry is applied. 
Because subtraction is actually performed by 
complementary addition (1s complement), a carry 
out means borrow; thus a carry is generated when 
there is no underflow and no carry is generated 
when there is underflow. As indicated, this device 
can be used with either active LOW inputs 
producing active LOW outputs or with active HIGH 
inputs producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside the logic 
symbol. . 
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Logic Diagram 

Cn M AD Bo B, 

r---~----~----~-r~---t------r----r-1~----r-----~---1--~----+------rSo 
r-_+----~----~_+~~~------+_--_+~~~--+_----~--~~~~~~----_+--s, 

r-_+----_+--~_+--+_~--4_--~~+_~~4_~--_+----+_~+_+__+~----r_--S2 

~~~~t=+=t=~--~~~=i=t~rt_--t=tt~~+;~----S3 

Cn +4 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Function Table 

Mode Select Active LOW Operands 
Inputs & Fn Outputs 

Logic Arithmetic" 
S3 S2 S1 So (M = H) (M = L) (Cn = L) 

L L L L A A minus 1 
L L L H AB AB minus 1 
L L H L A+B As minus 1 
L L H H Logic 1 minus 1 

L H L L A+B A plus (A+ S) 
L H L H S AB plus (A + S) 
L H H L AEBB A minus B minus 1 
L H H H A+S A+S 

H L L L AB A plus (A+ B) 
H L L H AEt)B A plus B 
H L H L B AS plus (A + B) 
H L H H A+B A+B 

H H L L Logic 0 A plus A' 
H H L H AS AB plus A 
H H H L AB AS minus A 
H H H H A A 

"each bit is shifted to the next more significant position 
""arithmetic operations expressed in 2s complement notation 
H = HIGH Voltage Level 
L = LOW Voltage Level 

Active HIGH Operands 
& Fn Outputs 

Logic Arithmetic' * 
(M = H) (M = L) (Cn = H) 

A A 
A+B A+B 
AB A+S 
Logic 0 minus 1 

AB A plus AS 
S (A + B) plus AS 
AEt)B A minus B minus 1 
AS AS minus 1 

A+B A plus AB 
AEBB A plus B 
B (A + S) plus AB 
AB AB minus 1 

Logic 1 A plus A* 
A+S (A+ B) plus A 
A+B (A+ S) plus A 
A A minus 1 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

IOH 
Output HIGH Current 

250 p.A 
VOH =4.5 V 

A=B Vce= Min 

lee Power Supply Current 43 65 mA Vee= Max 

4·102 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vce= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL=50pF CL=50 pF 
No. 

Path Mode Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 6.4 8.5 3.0 9.5 3·1 
tpHL Cn to Cn + 4 3.0 6.1 8.0 3.0 9.0 

ns 
3·4 

tpLH Propagation Delay 5.0 10.0 13.0 5.0 14.0 3·1 
tpHL A or B to Cn + 4 Sum 5.0 9.4 12.0 5.0 13.0 

ns 
3·3 

tpLH Propagation Delay 5.0 10.8 14.0 5.0 15.0 3·1 
tpHL A or B to Cn + 4 Dif 5.0 10.0 13.0 5.0 14.0 

ns 
3·3 • 

tpLH Propagation Delay 3.0 6.7 8.5 3.0 9.5 3·1 
tpHL Cn to F Any 3.0 6.5 8.5 3.0 9.5 

ns 
3·4 

tpLH Propagation Delay 3.0 5.7 7.5 3.0 8.5 3·1 
tpHL A or B to G Sum 3.0 5.8 7.5 3.0 8.5 

ns 
3·4 

tpLH Propagation Delay 3.0 6.5 8.5 3.0 9.5 3·1 
tpHL A or B to G Dif 3.0 7.3 9.5 3.0 10.5 

ns 
3·3 

tpLH Propagation Delay 3.0 5.0 7.0 3.0 8.0 3·1 
t pHL A or B to 15 Sum 3.0 5.5 7.5 3.0 8.5 

ns 
3·3 

tpLH Propagation Delay 4.0 5.8 7.5 4.0 8.5 3·1 
tpHL A or B to 15 Dif 4.0 6.5 8.5 4.0 9.5 

ns 
3·3 

tpLH Propagation Delay 3.0 7.0 9.0 3.0 10.0 3·1,3·3 
tpHL Ai or BI to Fi Sum 3.0 7.2 10.0 3.0 10.0 

ns 
3·4 

tpLH Propagation Delay 3.0 8.2 11.0 3.0 12.0 3·1,3·3 
tpHL Ai or Bi to FI Dif 3.0 5.0 11.0 3.0 12.0 

ns 
3·4 

tpLH Propagation Delay 4.0 8.0 10.5 4.0 11.5 3·1,3·3 
tpHL Any A or B to Any F Sum 4.0 7.8 10.0 4.0 11.0 

ns 
3·4 

tpLH Propagation Delay 4.5 9.4 12.0 4.5 13.0 3·1,3·3 
tpHL Any A or B to Any F Dif 4.5 9.4 12.0 4.5 13.0 

ns 
3-4 

tpLH Propagation Delay 4.0 6.0 9.0 4.0 10.0 3·1,3·3 
tpHL A or B to F Logie 4.0 6.0 10.0 4.0 11.0 

ns 
3·4 

tpLH Propagation Delay 11.0 18.5 27.0 11.0 29.0 3·1,3·3 
tpHL A or B to A= B Dif 7.0 9.8 12.5 7.0 13.5 

ns 
3·4 
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54F/74F182 

Carry Lookahead Generator 

Description 
The 'F182 is a high-speed carry lookahead generator. It is generally used 
with the 'F181, 'F381 or 29F01 4-bit arithmetic logic unit to provide high­
speed lookahead over word lengths of more than four bits. 

• Provides Lookahead Carries Across a Group of Four ALUs 
• Multi-Level Lookahead High-Speed Arithmetic 

Operation over Long Word Lengths 

Ordering Code: See Section 5 

Logic Symbol 

Cn 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Carry Input 
Carry Generate Inputs (Active LOW) 
Carry Generate Input (Active LOW) 
Carry Generate Input (Active LOW) 
Carry Propagate Inputs (Active LOW) 
Carry Propagate Input (Active LOW) 
Carry Propagate Input (Active LOW) 
Carry Outputs 
Carry Generate Output (Active LOW) 
Carry Propagate Output (Active LOW) 
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Connection Diagrams 

p[!] 

GND ~ 

NC [j] 

c,.,~ 

G~ 

Pin Assignment 
for DIP and SOIC 

P3 03 NC Po Go 
[!]1Il[!][]][i] 

~~~5!l~ 
Cn+y Cn+x Ne en 02 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.75 
0.5/5.25 
0.5/6.0 
0.5/3.0 
0.5/3.0 

0.5/2.25 
0.5/1.5 
25/12.5 
25/12.5 
25/12.5 

[!] p, 

mG, 

III NC 

~vcc 

Il!l"" 



Functional Description 
The 'F182 carry lookahead generator accepts up to 
four pairs of Active LOW Carry Propagate (PO·P3) 
and Carry Generate (Go·G:Jl signals and an Active 
HIGH Carry input (Cn) and provides anticipated 
Active HIGH carries (Cn+ x, Cn+y, Cn+J across four 
groups of binary adders. The 'F182 also has Active 
LOW Carry Propagate (P) and Carry Generate (G) 
outputs which may be used for further levels of 
lookahead. The logic equations provided at the 
outputs are: 

Cn+x =Go+ PoCn 
Cn+y =G1 + P1GO+ P1POCn 
Cn+Z=G2 + P2G1 + P2P1GO+ P2P1POCn 
G =G3 + P3G2 + P3P2G1 + P3P2P1GO 

P = P3P2P1PO 

Logic Diagram 

Cn Go Po 

C n+x Cn +y Cn+l 

182 

Also, the 'F182 can be used with binary ALUs in an 
active LOW or active HIGH input operand mode. 
The connections (Figure a) to and from the ALU to 
the carry lookahead generator are identical in both 
cases. Carries are rippled between lookahead 
blocks. The critical speed path follows the circled 
numbers. There are several possible arrangements 
for the carry interconnects, but all achieve about 
the same speed. A 28·bit ALU is formed by 
dropping the last 'F181 or 'F381. 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Truth Table 

Inputs 

Cn Go Po G1 P1 

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

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

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

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

H X 
X H 
X X 
X X 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Outputs 

G2 p; G3 P3 Cn+ x Cn+ y Cn+ z G P 

L 
L 
H 
H 

L 
L 
L 
H 
H 
H 

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

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

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

4-106 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

All Outputs 
ICCH 18.4 28.0 HIGH 

P3• G3 =4.5 V Vcc= Max 
Power Supply Current rnA 

All Outputs All Other 

ICCL 23.5 36.0 
LOW Inputs= 
GO.G1.G2 = Gnd 
4.5 V 

• 
AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 6.6 8.5 3.0 9.5 3-1 
tpHL Cn to Cn + x• Cn +y• Cn + z 3.0 6.8 9.0 3.0 10.0 

ns 
3-4 

tpLH 
Propagation Delay 

2.5 6.2 8.0 2.5 9.0 3-1 
tpHL 

po. Pl. or P2 to 
2.0 3.7 5.0 2.0 6.0 

ns 
3-3 

Cn + x• Cn + y• or Cn + z 

tpLH 
Propagation Delay 

2.5 6.5 8.5 2.5 9.5 3-1 
tpHL 

Go. G1• or G2 to 
2.0 3.9 5.2 2.0 6.0 

ns 
3-3 

Cn + x• Cn + y• or Cn +z 

tpLH Propagation Delay 3.0 7.9 10.0 3.0 11.0 3-1 
tpHL Pl. P2• or P3 to G 3.0 6.0 8.0 3.0 9.0 

ns 
3-4 

tpLH Propagation Delay 3.0 8.3 10.5 3.0 11.5 3-1 
tPHL Gn to G 3.0 5.7 7.5 3.0 8.5 

ns 
3-4 

tpLH Propagation Delay 3.0 5.7 7.5 3.0 8.5 3-1 
tpHL Pn to P 2.5 4.1 5.5 2.5 6.5 

ns 
3-4 
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Fig. a 32·Bit ALU with Ripple Carry between 16·Bit Lookahead ALUs 

CIN ..... -------I 

ALUs may be either 'F181, 'F381 or 29F01 
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54F/74F189 

64-Bit Random Access Memory 
With 3-State Outputs 

Description 
The 'F189 is a high-speed 64-bit RAM organized as a 16-word by 4-bit 
array. Address inputs are buffered to minimize loading and are fully 
decoded on-chip. The outputs are 3-state and are in the high impedance 
state whenever the Chip Select (CS) input is HIGH. The outputs are active 
only in the Read mode and the output data is the complement of the 
stored data. 

• 3-State Outputs for Data Bus Applications 
• Buffered Inputs Minimize Loading 
• Address Decoding On·Chip 
• Diode Clamped Inputs Minimize Ringing 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
CS 
WE 
0 1-04 

Or0 4 

Description 

Address Inputs 
Chip Select Input (Active LOW) 
Write Enable Input (Active LOW) 
Data Inputs 
Inverted Data Outputs 
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Connection Diagrams 

od~ 

GND IiQ] 

NC Ii] 

03 [i2] 

D3 Ii] 

Pin Assignment 
for DIP and SOIC 

D? 0, NC 01 WE 
~[7]w[5J@] 

~[i5][i6]@[i6] 
04 04 NC A3 A2 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 

25/12.5 

[}]cs 

[2] Ac 

[i] NC 

~ Vee 

[i] A, 

• 
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Function Table 

Inputs 
----I Operation Condition of Outputs 

L L 
L H 
H X 

Write 
Read 

Inhibit 

H = HIGH Voltage Level 
L = LOW Voitage Level 
X = Immaterial 

Block Diagram 

Ao 

A3 

DECODER 
DRIVERS 

High Impedance 
Complement of Stored Data 
High Impedance 

ADDRESS 
DECODER 

DATA BUFFERS 

16·WORD x 4·BIT 
MEMORY CELL 

ARRAY 

OUTPUT 
BUFFERS 

WE 
'-~--~-r-----------CS 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 37 55 mA Vcc= Max; WE, CS=Gnd 

4·110 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Access Time, HIGH or LOW 11.0 18.5 26.0 9.0 32.0 11.0 27.0 3·1 
tpHL An to On 8.0 13.5 19.0 8.0 23.0 8.0 20.0 

ns 
3·10 

tpZH Access Time, HIGH or LOW 3.5 6.0 8.5 3.5 10.5 3.5 9.5 3·1,3-12 
t PZL CS to On 5.0 9_0 13.0 5_0 15.0 5_0 14.0 

ns 
3-13 

tpHZ Disable Time, HIGH or LOW 2.0 4_0 6.0 2_0 8.0 2_0 7.0 3-1,3·12 
tpLZ CS to On 3.0 5.5 8.0 2.5 10.0 3.0 9.0 

ns 
3-13 • 

tpZH Write Recovery Time, 6.5 20.0 28.0 6.5 37.5 6.5 29.0 3-1,3-12 
tpZL HIGH or LOW WE to On 6.5 11.0 15.5 6.5 17.5 6.5 16.5 

ns 
3-13 

tpHZ Disable Time, HIGH or LOW 4.0 7.0 10.0 3.5 12.0 4.0 11.0 3-1,3-12 
tpLZ WE to On 5.0 9.0 13.0 5.0 15.0 5.0 14.0 

ns 
3-13 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 0 0 
ts(L) An to WEE 0 0 0 

ns 3·16 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) An to WE 2.0 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 10.0 11.0 10.0 
ts(L) Dn to WE 10.0 11.0 10.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 0 2.0 0 
th(L) Dn to WE 0 2.0 0 

ts(L) 
Setup Time, LOW 

0 0 0 cs toWE 
ns 3-14 

th(L) 
Hold Time, LOW 

6.0 7.5 6.0 
CS to WE 

tw(L) WE Pulse Width, LOW 6.0 7.5 6.0 ns 3-16 
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54F/74F190 

Up/Down Decade Counter 
With Preset and Ri pple Clock 

Description 
The 'F190 is a reversible BCD (8421) decade counter featuring 
synchronous counting and asynchronous presetting. The preset feature 
allows the 'F190 to be used in programmable dividers. The Count Enable 
input, the Terminal Count output and the Ripple Clock output make 
possible a variety of methods of implementing multistage counters. In the 
counting modes, state changes are initiated by the rising edge of the 
clock. 

• Hlgh·speed-125 MHz Typical Count Frequency 
• Synchronous Counting 
• Asynchronous Parallel Load 
• Cascadable 

Ordering Code: See Section 5 

Logic Symbol 

CE 

CP TC 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CE 
CP 
PO:P3 
PL 
UfD 
QO·Q3 
RC 
TC 

Description 

Count Enable Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Parallel Data Inputs 
Asynchronous Parallel Load Input (Active LOW) 
Up/Down Count Control Input 
Flip·Flop Outputs 
Ripple Clock Output (Active LOW) 
Terminal Count Output (Active HIGH) 
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Connection Diagrams 

03 [!] 

GND ~ 

NC ITIl 
P3~ 

p,~ 

Pin Assignment 
for DIP and SOIC 

02 U/o Ne CE 00 

[!][I][!]~ill 

§][n~@~ 
Pi TC NC RC CP 

Pin Assignment 
for LCC and pec 

54FI74F(U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

rn 0, 

rn p, 

[j] NC 

~ Vee 

[j!] Po 



Functional Description 
The 'F190 is a synchronous up/down BCD decade 
counter containing four edge-triggered flip-flops, 
with internal gating and steering logic to provide 
individual preset, count-up and count-down 
operations. It has an asynchronous parallel load 
capability permitting the counter to be preset to 
any desired number. When the Parallel Load (PL) 
input is LOW, information present on the Parallel 
Data inputs (Po-P3) is loaded into the counter and 
appears on the Q outputs. This operation overrides 
the counting functions, as indicated in the Mode 
Select Table. A HIGH signal on the CE input 
inhibits counting. When CE is LOW, internal state 
changes are initiated synchronously by the LOW­
to-HIGH transition of the clock input. The direction 
of counting is determined by the DID input signal, 
as indicated in the Mode Select Table, CE and DID 
can be changed with the clock in either state, 
provided only that the recommended setup and 
hold times are observed. 

R C Truth Table 

Inputs 

CE TC· CP 

L H -u 
H X X 
X L X 

*TC is generated internally 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

State Diagram 

Output 

-u 
H 
H 
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Two types of outputs are provided as 
overflow/underflow indicators. The Terminal Count 
(TC) output is normally LOW and goes HIGH when 
a circuit reaches zero in the count-down mode or 
reaches 9 in the count-up mode. The TC output will 
then remain HIGH until a state change occurs, 
whether by counting or presetting or until DID is 
changed. The TC output should not be used as a 
clock signal because it is subject to decoding 
spikes. The TC Signal is also used internally to 
enable the Ripple Clock (RC) output. The RC 
output is normally HIGH. When CE is LOW and TC 
is HIGH, the RC output will go LOW when the 
clock next goes LOW and will stay LOW until the • 
clock goes HIGH again. This feature simplifies the 
design of multistage counters. For a discussion 
and illustrations of the various methods of 
implementing multistage counters, please see the 
'F191 data sheet. 

Mode Select Table 

Inputs 
Mode 

PL CE U/o CP 

H L L S Count Up 
H L H S Count Down 
L X X X Preset (Asyn.) 
H H X X No Change (Hold) 

COUNTUP-_ 
COUNT DOWN ---+ 
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Logic Diagram 

CP DID Po 

~ ~ b 
-

~ r~ >--

"'7 
~ 

I 

I I II 

,1 .... 
~ 

~ C)~ - ~ ) 
" " '1 "0:" 

I~ r~ 
) e 

I 

! I J tJ l I 11 l 
J CLOCK K J CLOCK K J CLOCK K 

lo- Ll J CLOCK KII' 
--<: PRES6rEAR 10- l,:: PRESET 10- l,:: PRESET PRESET 

CLEAR CLEAR CLEAR 
a Q a a a Q a a 

L- I I 

RC TC ao 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 38 55 rnA Vcc=Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Count Frequency 100 125 75 90 MHz 3·1 

tpLH Propagation Delay 3.0 5.5 7.5 1.5 12.0 3.0 8.5 
tpHL CP to On 5.0 8.5 11.0 3.5 16.0 5.0 12.0 

ns 3-1,3-7 
tpLH Propagation Delay 6.0 10.0 13.0 5.0 20.0 6.0 14.0 
tpHL CP to TC 5.0 8.5 11.0 4.5 16.0 5.0 12.0 • t pLH Propagation Delay 3.0 5.5 7.5 1.5 11.5 3.0 8.5 
tpHL CP to RC 3.0 5.0 7.0 1.5 12.5 3.0 8.0 

ns 3-1, 3-4 
tpLH Propagation Delay 3.0 5.0 7.0 3.0 8.5 3.0 8.0 
tpHL CE to RC 3.0 5.5 7.0 3.0 8.5 3.0 8.0 

tpLH Propagation Delay 7.0 11.0 18.0 7.0 22.5 7.0 20.0 
t pHL DID to RC 5.5 9.0 12.0 5.5 13.5 5.5 13.0 

ns 3-1,3-2 
tpLH Propagation Delay 4.0 7.0 10.0 4.0 13.0 4.0 11.0 
tpHL DID to TC 4.0 6.5 10.0 4.0 12.0 4.0 11.0 

tpLH Propagation Delay 3.0 4.5 7.0 1.5 11.0 3.0 8.0 3-1 
tpHL Pn to On 6.0 10.0 13.0 6.0 16.0 6.0 14.0 

ns 
3-4 

tpLH Propagation Delay 5.0 8.5 11.0 5.0 13.0 5.0 12.0 3-1 
tpHL PL to On 5.5 9.0 12.0 5.5 14.0 5.5 13.0 

ns 
3-11 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.5 6.0 5.0 
ts(L) Pn to PL 4.5 6.0 5.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) Pn to PL 2.0 2.0 2.0 

ts(L) 
Setup Time, LOW 

10.0 10.5 10.0 
CE to CP 

ns 3·5 

th(L) 
Hold Time, LOW 

0 0 0 
CE to CP 

ts(H) Setup Time, HIGH or LOW 12.0 12.0 12.0 
ts(L) Ufo to CP 12.0 12.0 12.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) UfO to CP 0 0 0 

tw(L) PL Pulse Width, LOW 6.0 8.5 6.0 ns 3·11 

tw(L) CP Pulse Width, LOW 5.0 7.0 5.0 ns 3·7 

tree 
Recovery Time 

6.0 7.5 6.0 ns 3·11 PL to CP 
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54F/74F191 

Up/Down Binary Counter 
With Preset and Ripple Clock 

Description 
The 'F191 is a reversible modul0-16 binary counter featuring synchronous 
counting and asynchronous presetting. The preset feature allows the 
'F191 to be used in programmable dividers. The Count Enable input, the 
Terminal Count output and the Ripple Clock output make possible a 
variety of methods of implementing multistage counters. In the counting 
modes, state changes are initiated by the rising edge of the clock. 

• High-Speed-125 MHz Typical Count Frequency 
• Synchronous Counting 
• Asynchronous Parallel Load 
• Cascadable 

Ordering Code: See Section 5 

Logic Symbol 

PL Po p, 

UfO 

CE 

CP 

RC 

TC 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

CE 
CP 
PO-P3 
PL 
ITiD 
0 0-03 
RC 
'rC 

Description 

Count Enable Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Parallel Data Inputs 
Asynchronous Parallel Load Input (Active LOW) 
UplDown Count Control Input 
Flip-Flop Outputs 
Ripple Clock Output (Active LOW) 
Terminal Count Output (Active HIGH) 
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Connection Diagrams 

Qd~ 

GND ~ 

NC Ii] 

P3~ 

P2~ 

Pin Assignment 
for DIP and SOIC 

Q2 U/O NC CE Co 

[!]0[!][!]~ 

§]I!§~~~ 
PL TC NC RC CP 

Pin Assignment 
for LCC and PCC 

54 F/74F{U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 
25/12.5 

[!1o, 

rn p, 

m NC 

~ Vee 

[!!J Po 

• 
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Functional Description 
The 'F191 is a synchronous up/down 4-bit binary 
counter. It contains four edge-triggered flip-flops, 
with internal gating and steering logic to provide 
individual preset, count-up and count-down 
operations. 

Each circuit has an asynchronous parallel load 
capability permitting the counter to be preset to 
any desired number. When the Parallel Load (PL) 
input is LOW, information present on the Parallel 
Data inputs (PO-P3) is loaded into the counter and 
appears on the Q outputs. This operation overrides 
the counting functions, as indicated in the Mode 
Select Table. 

A HIGH signal on the CE input inhibits counting. 
When CE is LOW, internal state changes are 
initiated synchronously by the LOW-to-HIGH 
transition of the clock input. The direction of 
counting is determined by the Ufo input signal, as 
indicated in the Mode Select Table. CE and UID 
can be changed with the clock in either state, 
provided only that the recommended setup and 
hold times are observed. 

Two types of outputs are provided as overflow/ 
underflow indicators. The Terminal Count (TC) 
output is normally LOW and goes HIGH when a 
circuit reaches zero in the count-down mode or 
reaches 15 in the count-up mode. The TC output 
will then remain HIGH until a state change occurs, 
whether by counting or presetting or until UID is 
changed. The TC output should not be used as a 
clock signal because it is subject to decoding 
spikes. 

The TC signal is also used internally to enable the 
Ripple Clock (RC) output. The RC output is 
normally HIGH. When CE is LOW and TC is HIGH, 
the RC output will go LOW when the clock next 
goes LOW and will stay LOW until the clock goes 
HIGH again. This feature simplifies the design of 
multistage counters, as indicated in Figures a and 
b. In Figure a, each RC output is used as the clock 
input for the next higher stage. This configuration 
is particularly advantageous when the clock source 
has a limited drive capability, since it drives only 
the first stage. To prevent counting in all stages it 
is only necessary to inhibit the first stage, since a 
HIGH signal on CE inhibits the RC output pulse, as 
indicated in the RC Truth Table. A disadvantage of 
this configuration, in some applications, is the 
timing skew between state changes in the first and 
last stages. This represents the cumulative delay 
of the clock as it ripples through the preceding 
stages. 

4-118 

A method of causing state changes to occur 
simultaneously in all stages is shown in Figure b. 
All clock inputs are driven in parallel and the RC 
outputs propagate the carry/borrow signals in 
ripple fashion. In this configuration the LOW state 
duration of the clock must be long enough to allow 
the negative-going edge of the carry/borrow signal 
to ripple through to the last stage before the clock 
goes HIGH. There is no such restriction on the 
HIGH state duration of the clock, since the RC 
output of any device goes HIGH shortly after its 
CP input goes HIGH. 

The configuration shown in Figure c avoids ripple 
cjelays and their associated restrictions. The CE 
input for a given stage is formed by combining the 
TC signals from all the preceding stages. Note that 
in order to inhibit counting an enable signal must 
be included in each carry gate. The simple inhibit 
scheme of Figures a and b doesn't apply, because 
the TC output of a given stage is not affected by 
its own CEo 

Mode Select Table 

Inputs 

PL CE Ufo 

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

R C Truth Table 

Inputs 

CE TC· CP 

L 
H 
X 

H 
X 
L 

Lf 
X 
X 

CP 

I 
I 
X 
X 

*TC is generated internally 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Mode 

Count Up 
Count Down 
Preset (Asyn.) 
No Change (Hold) 

Output 

Lf 
H 
H 



Logic Diagram 

CP UfO Po CE 

.¢r .¢r 
- rQ ~ >--------< 

7 
f-

J 

, ..... "i7 ..... 1 .... ..... 1 ) 
": 

V V ) 

r-ht ~ ) 
I I 

b I ! b I 
J CLOCK K 

-<>1' J CLOCK K 
L~ J CLOCK K 
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Q a Q a Q a r ~ 1 L- L-

RC TC U V u 
00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

Fig. a n·Stage Counter Using Ripple Clock 

D~~~~~~ __ ~ ______________ ~ ______________ ~ ________ ___ 

ENABLE ---0 CE 

CLOCK CP 

RC 0---

Fig. b Synchronous n·Stage Counter Using Ripple Carry/Borrow 
D~~~~~~ __ ~ ______________ ~ ______________ ~ ________ ___ 

UID 

ENABLE---O CE 

CP 

Reo-, L---- UlD 

L-........oCE 

CP 
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CP 
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4·119 

191 

L-

Y • 
Fht 

~I: oL·.1J PRESET 
CLEAR 

Q a 
L-

"i7 

i 

11 
I 



191 

Fig. c Synchronous n·Stage Counter with Parallel Gated 
Carry/Borrow 

DIRECTION 
CONTROL 

ENABLE 

CLOCK 

- UIO 

L..J:>o-o CE r CP 

__ ~ UIO '- DID 

==L.J~CE -=to~CE 
TC r-- r CP TC f----- [ CP TC -

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 38 55 mA Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= 
Symbol Parameter Vcc = + 5.0 V Mil Com Units 

CL=50pF CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Count Frequency 100 125 75 90 MHz 

tpLH Propagation Delay 3.0 5.5 7.5 1.5 12.0 3.0 8.5 

tpHL CP to Qn 5.0 8.5 11.0 3.5 16.0 5.0 12.0 
ns 

t pLH Propagation Delay 6.0 10.0 13.0 5.0 20.0 6.0 14.0 
tpHL CP to TC 5.0 8.5 11.0 4.5 16.0 5.0 12.0 

tpLH Propagation Delay 3.0 5.5 7.5 1.5 11.5 3.0 8.5 
tpHL CP to RC 3.0 5.0 7.0 1.5 12.5 3.0 8.0 

ns 
t pLH Propagation Delay 3.0 5.0 7.0 3.0 8.5 3.0 8.0 
tpHL CE to RC 3.0 5.5 7.0 3.0 8.5 3.0 8.0 

tpLH Propagation Delay 7.0 11.0 18.0 7.0 22.5 7.0 20.0 
tpHL DID to RC 5.5 9.0 12.0 5.5 13.5 5.5 13.0 

ns 

tpLH Propagation Delay 4.0 7.0 10.0 4.0 13.0 4.0 11.0 
tpHL DID to TC 4.0 6.5 10.0 4.0 12.0 4.0 11.0 

tpLH Propagation Delay 3.0 4.5 7.0 1.5 11.0 3.0 8.0 
tpHL Pn to Qn 6.0 10.0 13.0 6.0 16.0 6.0 14.0 

ns 

tpLH Propagation Delay 5.0 8.5 11.0 5.0 13.0 5.0 12.0 
tpHL PL to Qn 5.5 9.0 12.0 5.5 14.0 5.5 13.0 

ns 

4·120 

Fig. 
No. 

3·1 

3·1, 3·7 

3·1,3·4 

3·1,3·2 

3·1 
3·4 

3·1 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA , Vee= TA , Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.5 6.0 5.0 
ts(L) Pn to PL 4.5 6.0 5.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) Pn to PL 2.0 2.0 2.0 

ts(L) 
Setup Time LOW 

10.0 10.5 10.0 
CE to CP • ns 3·5 

th(L) 
Hold Time LOW 

0 0 0 
CE to CP 

ts(H) Setup Time, HIGH or LOW 12.0 12.0 12.0 
ts(L) ITio to CP 12.0 12.0 12.0 

ns 3.5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) DID to CP 0 0 0 

tw(L) PL Pulse Width LOW 6.0 8.5 6.0 ns 3·11 

tw(L) CP Pulse Width LOW 5.0 7.0 5.0 ns 3-7 

tree 
Recovery Time 

6.0 7.5 6.0 ns 3·11 
PL to CP 
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54F/74F192 

Up/Down Decade Counter 
With Separate Up/Down Clocks 

Description 
The 'F192 is an up/down BCD decade (8421) counter. Separate Count Up 
and Count Down Clocks are used, and in either counting mode the 
circuits operate synchronously. The outputs change state synchronously 
with the LOW-to-HIGH transitions on the clock inputs. 

Separate Terminal Count Up and Terminal Count Down outputs are used 
as the clocks for a subsequent stage without extra logic, thus simplifying 
multistage counter designs. Individual preset inputs allow the circuit to 
be used as a programmable counter. Both the Parallel Load (PL) and the 
Master Reset (MR) inputs asynchronously override the clocks. 

Ordering Code: See Section 5 

Logic Symbol 

PL Po P, P, P3 

CPu TCu 

cPo TCo 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

CPu 
CPo 
MR 
PL 
PO-P3 

0 0-03 
TCO 
TCU 

Description 

Count Up Clock Input (Active Rising Edge) 
Count Down Clock Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active HIGH) 
Asynchronous Parallel Load Input (Active LOW) 
Parallel Data Inputs 
Flip-Flop Outputs 
Terminal Count Down (Borrow) Output (Active LOW) 
Terminal Count Up (Carry) Output (Active LOW) 
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Connection Diagrams 

a,~ 

GNO !i2J 
NC [Ii] 

P3~ 

p, [i]J 

Pin Assignment 
for DIP and sOle 

Q2 CPu NC CPD 00 

[!]1Il[!][I]0 

§]~B]IiZlB] 
PL. TCu NC TeD MR 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/1.125 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

wa, 

III p, 

II] NC 

~ Vee 

~po 



Functional Description 
The 'F192 is an asynchronously presettable decade 
counter. It contains four edge-triggered flip-flops, 
with internal gating and steering logic to provide 
master reset, individual preset, count up and count 
down operations. 

A LOW-to-HIGH transition on the CP input to each 
flip-flop causes the output to change state. 
Synchronous switching, as opposed to ripple 
counting, is achieved by driving the steering gates 
of all stages from a common Count Up line and a 
common Count Down line, thereby causing all 
state changes to be initiated simultaneously. A 
LOW-to-HIGH transition on the Count Up input will 
advance the count by one; a similar transition on 
the Count Down input will decrease the count by 
one. While counting with one clock input, the other 
should be held HIGH, as indicated in the Function 
Table. Otherwise, the circuit will either count by 
twos or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as either 
clock input is LOW. 

The Terminal Count Up (TCu) and Terminal Count 
Down (TCo) outputs are normally HIGH. When the 
circuit has reached the maximum count state 9, 
the next HIGH-to-LOW transition of the Count Up 
Clock will cause TCu to go LOW. TCu will stay 
LOW until CPu goes HIGH again, thus effectively 
repeating the Count Up Clock, but delayed by two 
gate delays. Similarly, the TCo output will go LOW 
when the circuit is in the zero state and the Count 
Down Clock goes LOW. Since the TC outputs 
repeat the clock waveforms, they can be used as 
the clock input signals to the next higher order 
circuit in a multistage counter. 

TCu = 00-03-CPU 

TCo = 00-01-0 2-0 3-CPO 

The 'F192 has an asynchronous parallel load 
capability permitting the counter to be preset. 
When the Parallel Load (PL) and the Master Reset 
(MR) inputs are LOW, information present on the 
Parallel Data input (Po-P3) is loaded into the 
counter and appears on the outputs regardless of 
the conditions of the clock inputs. A HIGH signal 
on the Master Reset input will disable the preset 
gates, override both clock inputs, and latch each a 
output in the LOW state. If one of the clock inputs 
is LOW during and after a reset or load operation, 
the next LOW-to-HIGH transition of that clock will 
be interpreted as a legitimate signal and will be 
counted. 
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Function Table 

MR PL CPu 

H X X 
L L X 
L H H 
L H J' 
L H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

State Diagram 

- COUNT UP 
---~ COUNT DOWN 

192 

CPo Mode 

X Reset (Asyn.) 
X Preset (Asyn.) 
H No Change 
H Count Up 
J' Count Down 

• 
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Logic Diagram 
TCu TCo 
(CARRy) (BORROW) 

g 
l~~ J So 0 

CP 

f -r--r-

~ 
)t>-

p-

~ 
r=Cr-ro 

H. ~~ 

J-

Po r--r-
~~ ~ 
PL CPu CPo 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 38 55 rnA Vcc= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA• Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF • 

Min Typ Max Min Max Min Max 

fmax Maximum Count Frequency 100 125 75 90 MHz 3·1 

tpLH 
Propagation Delay 

4.0 7.0 9.0 4.0 10.5 4.0 10.0 3·1 
tpHL 

CPu or CPo to 
3.5 6.0 8.0 3.5 9.5 3.5 9.0 

ns 
3·4 TCu or TCo 

t pLH Propagation Delay 4.0 6.5 8.5 4.0 10.0 4.0 9.5 3·1 
tpHL CPu or CPo to On 5.5 9.5 12.5 5.5 14.0 5.5 13.5 

ns 
3·7 

tpLH Propagation Delay 3.0 4.5 7.0 3.0 8.5 3.0 8.0 3·1 
tpHL Pn to On 6.0 11.0 14.5 6.0 16.5 6.0 15.5 

ns 
3·4 

tpLH Propagation Delay 5.0 8.5 11.0 5.0 13.5 5.0 12.0 3·1 
tpHL PL to On 5.5 10.0 13.0 5.5 15.0 5.5 14.0 

ns 
3·10 

tpHL 
Propagation Delay 

6.5 11.0 14.5 6.5 16.0 6.5 15.5 
MR to On 

tpLH 
Propagation Delay 

6.0 10.5 13.5 6.0 15.0 6.0 14.5 3·1 
MR to TCu 

ns 
3·11 

tpHL 
Propagation Delay 

7.0 11.5 14.5 7.0 16.0 7.0 15.5 MR to TCo 

tpLH Propagation Delay 7.0 12.0 15.5 7.0 18.5 7.0 16.5 3·1 
t pHL PL to TCu or TCo 7.0 11.5 14.5 7.0 17.5 7.0 15.5 

ns 
3·10 

tpLH Propagation Delay 7.0 11.5 14.5 7.0 16.5 7.0 15.5 3·1 
tpHL Pn to TCu or TCo 6.5 11.0 14.0 6.5 16.5 6.5 15.0 

ns 
3·10 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.5 6.0 5.0 
ts(L) Pn to PL 4.5 6.0 5.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) Pn to PL 2.0 2.0 2.0 

tw(L) PL Pulse Width, LOW 6.0 7.5 6.0 ns 3·11 

tw(L) 
CPu or CPo 5.0 7.0 5.0 ns 3·7 
Pulse Width, LOW 

CPu or CPo 
tw(L) Pulse Width, LOW 10.0 12.0 10.0 ns 3·7 

(Change of Direction) 

tw(H) MR Pulse Width, HIGH 6.0 6.0 6.0 ns 3-11 

tree 
Recovery Time 

6.0 8.0 6.0 ns 3-11 
PL to CPu or CPo 

tree 
Recovery Time 

4.0 4.5 4.0 ns 3·11 
MR to CPu or CPo 
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54F/74F193 

Up/Down Binary Counter 
With Separate Up/Down Clocks 

Description 
The 'F193 is an up/down modulo·16 binary counter. Separate Count Up 
and Count Down Clocks are used, and in either counting mode the 
circuits operate synchronously. The outputs change state synchronously 
with the LOW·to·HIGH transitions on the clock inputs. Separate Terminal 
Count Up and Terminal Count Down outputs are provided that are used as 
the clocks for subsequent stages without extra logic, thus simplifying 
multistage counter designs. Individual preset inputs allow the circuit to 
be used as a programmable counter. Both the Parallel Load (PL) and the 
Master Reset (MR) inputs asynchronously override the clocks. 

Ordering Code: See Section 5 

Logic Symbol 

cPo TCo 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CPu 
CPo 
MR 
PL 
PO·P3 

°0·°3 
TCo 
TCU 

Description 

Count Up Clock Input (Active Rising Edge) 
Count Down Clock Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active HIGH) 
Asynchronous Parallel Load Input (Active LOW) 
Parallel Data Inputs 
Flip·Flop Outputs 
Terminal Count Down (Borrow) Output (Active LOW) 
Terminal Count Up (Carry) Output (Active LOW) 
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Connection Diagrams 

03 rn 
GND ~ 

Ne ITIl 
P3~ 

p,§ 

Pin Assignment 
for DIP and sOle 

Q2 CPu Ne CPo 00 

[!][l][!]wl:!l 

1Hl~[j][jrJ[j] 
ji[ TCu Ne Teo MR 

Pin Assignment 
for Lee and pee 

54FI74F(U.L.) 
HIGH/LOW 

0.5/1.125 
0.5/1.125 
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0.5/0.375 
0.5/0.375 
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Functional Description 
The 'F193 is a 4-bit binary synchronous up/down 
(reversible) counter. It contains four edge-triggered 
flip-flops, with internal gating and steering logic to 
provide master reset, individual preset, count up 
and count down operations. 

A LOW-to-HIGH transition on the CP input to each 
flip-flop causes the output to change state. 
Synchronous switching, as opposed to ripple 
counting, is achieved by driving the steering gates 
of all stages from a common Count Up line and a 
common Count Down line, thereby causing all 
state changes to be initiated simultaneously. A 
LOW-to-HIGH transition on the Count Up input will 
advance the count by one; a similar transition on 
the Count Down input will decrease the count by 
one. While counting with one clock input, the other 
should be held HIGH, as indicated in the Function 
Table. Otherwise, the circuit will either count by 
twos or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as either 
clock input is LOW. 

The Terminal Count Up (TCu) and Terminal Count 
Down (TCo) outputs are normally HIGH. When the 
circuit has reached the maximum count state 15, 
the next HIGH-to-LOW transition of the Count Up 

Function Table 

MR PL CPu CPo Mode 

H X X X Reset (Asyn.) 
L L X X Preset (Asyn.) 
L H H H No Change 
L H S H Count Up 
L H H S Count Down 

State Diagram 

-COUNT UP 
----COUNT DOWN 

Clock will cause TCu to go LOW. TCu will stay 
LOW until CPu goes HIGH again, thus effectively 
repeating the Count Up Clock, but delayed by two 
gate delays. Similarly, the TCo output will go LOW 
when the circuit is in the zero state and the Count 
Down Clock goes LOW. Since the TC outputs 
repeat the clock waveforms, they can be used as 
the clock input signals to the next higher order 
circuit in a multistage counter. 

TCu = OOe01e02e03eCPU 

TCo = OOe01e02e03eCPO 

The 'F193 has an asynchronous parallel load 
capability permitting the counter to be preset. 
When the Parallel Load (PL) and the Master Reset 
(MR) inputs are LOW, information present on the 
Parallel Data input {Po·PJl is loaded into the 
counter and appears on the outputs regardless of 
the conditions of the clock inputs. A HIGH signal 
on the Master Reset input will disable the preset 
gates, override both clock inputs, and latch each a 
output in the LOW state. If one of the clock inputs 
is LOW during and after a reset or load operation, 
the next LOW·to·HIGH transition of that clock will 
be interpreted as a legitimate signal and will be 
counted. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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TCu TCo 
(CARRY) (BORROW) 

Logic Diagram 

1 ~ 

X,;,J 
CP 

K Co Q 

P3 -
~ 
L 

):{ 
-

-
~ 
I 

:):{ --
-r-rrD 

L 

~.). I.). 

)--
I 

! 

Po r-rru 
~>- ~ 

CPu CPo 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 38 55 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee= TA• Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Count Frequency 100 125 75 90 MHz 3·1 

tpLH 
Propagation Delay 

4.0 7.0 9.0 4.0 10.5 4.0 10.0 3-1 
tpHL 

CPu or CPo to 
3.5 6.0 8.0 3.5 9.5 3.5 9.0 

ns 
3-4 

TCu or TCo 

tpLH Propagation Delay 4.0 6.5 8.5 4.0 10.0 4.0 9.5 3-1 
tpHL CPu or CPo to an 5.5 9.5 12.5 5.5 14.0 5.5 13.5 

ns 
3-7 

tpLH Propagation Delay 3.0 4.5 7.0 3.0 8.5 3.0 8.0 3-1 
tpHL Pn to an 6.0 11.0 14.5 6.0 16.5 6.0 15.5 

ns 
3-4 

tpLH Propagation Delay 5.0 8.5 11.0 5.0 13.5 5.0 12.0 3-1 
tpHL PL to an 5.5 10.0 13.0 5.5 15.0 5.5 14.0 

ns 
3-10 

tpHL 
Propagation Delay 

6.5 11.0 14.5 6.5 16.0 6.5 15.5 
MR to an 

tpLH 
Propagation Delay 

6.0 10.5 13.5 6.0 15.0 6.0 14.5 
3-1 

MR to TCu 
ns 

3-11 

tpHL 
Propagation Delay 

7.0 11.5 14.5 7.0 16.0 7.0 15.5 
MR to TCo 

tpLH Propagation Delay 7.0 12.0 15.5 7.0 18.5 7.0 16.5 3-1 
tpHL PL to TCu or TCo 7.0 11.5 14.5 7.0 17.5 7.0 15.5 

ns 
3-10 

t pLH Propagation Delay 7.0 11.5 14.5 7.0 16.5 7.0 15.5 3-1 
tpHL Pn to TCu or TCo 6.5 11.0 14.0 6.5 16.5 6.5 15.0 

ns 
3-10 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vcc= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.5 6.0 5.0 
ts(L) Pn to PL 4.5 6.0 5.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) Pn to PL 2.0 2.0 2.0 

tw(L) PL Pulse Width, LOW 6.0 7.5 6.0 ns 3·11 • tw(L) 
CPu or CPo 5.0 7.0 5.0 ns 3·7 
Pulse Width, LOW 

CPu or CPo 
tw(L) Pulse Width, LOW 10.0 12.0 10.0 ns 3-7 

(Change of Direction) 

tw(H) MR Pulse Width, HIGH 6.0 6.0 6.0 ns 3-11 

tree 
Recovery Time 

6.0 8.0 6.0 ns 3-11 
PL to CPu or CPo 

tree 
Recovery Time 

4.0 4.5 4.0 ns 3-11 
MR to CPu or CPo 
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54F/74F194 

4-Bit Bidirectional Universal Shift Register 

Description 
The 'F194 is a high-speed 4-bit bidirectional universal shift register. As a 
high-speed, multifunctional, sequential building block, it is useful in a 
wide variety of applications. It may be used in serial-serial, shift left, shift 
right, serial-parallel, parallel-serial, and parallel-parallel data register 
transfers. The 'F194 is similar in operation to the 'F195 universal shift 
register, with added features of shift left without external connections 
and hold (do nothing) modes of operation. 

• Typical Shift Frequency of 150 MHz 
• Asynchronous Master Reset 
• Hold (Do Nothing) Mode 
• Fully Synchronous Serial or Parallel Data Transfers 

Ordering Code: See Section 5 

Logic Diagram 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

So, S1 
PO-P3 

DSR 
DSL 
CP 
MR 
0 0-03 

Mode Control Inputs 
Parallel Data Inputs 

Description 

Serial Data Input (Shift Right) 
Serial Data Input (Shift Left) 
Clock Pulse Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active LOW) 
Parallel Outputs 
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Connection Diagrams 

Dsc []] 

GND IiQl 
NC [ii] 

So Ii]] 

s, Ii] 

Pin Assignment 
for DIP and sOle 

P3 P2 NC p, Po 

[]]ITl[§J~~ 

~[15]Ii.nIl[15] 
CP Q3 NC Q2 a, 

Pin Assignment 
for Lee and pee 

54F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[]] DSR 

[2Ji'olR 

ITl NC 

~ Vee 

[]IDeo 



Functional Description 
The 'F194 contains four edge-triggered D flip-flops 
and the necessary interstage logic to 
synchronously perform shift right, shift left, parallel 
load and hold operations. Signals applied to the 
Select (So, Sl) inputs determine the type of 
operation, as shown in the Mode Select Table. 
Signals on the Select, Parallel data (PO-P3) and 
Serial data (DSR' DSL) inputs can change when the 

Mode Select Table 

Operating 
Mode 

Reset 

Hold 

Shift Left 

Shift Right 

Parallel Load 

H = HIGH Voltage Level 
L= LOW Voltage Level 

MR 81 

L X 

H I 

H h 
H h 

H I 
H I 

H h 

Inputs 

80 DSR 

X X 

I X 

I X 
I X 

h I 
h h 

h X 

194 

clock is in either state, provided only that the 
recommended setup and hold times, with respect 
to the clock rising edge, are observed. A LOW 
signal on Master Reset (MR)overrides all other 
inputs and forces the outputs LOW. 

Outputs 

DSL Pn Qo Q1 Q2 Q3 

X X L L L L 

X X qo q1 q2 q3 

I X ql q2 q3 L 
h X q1 q2 q3 H 

X X L qo q1 q2 
X X H qo q1 q2 

X Pn Po Pl P2 P3 

Pn(qn) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH 
clock transition. 

X = Immaterial 

Logic Diagram Po P3 

Sl~DK~----~--r---~------~--+-----~----~--~----~----~---+----~ 

DSR -----------, ......4+1----+- DSR 

cP'--~>-----------~~~~~--------~--+--+--------~--4-~~------~ 

iR~I~~--------------~--~------------~-+------------~-4------------~ 

00 01 
Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Vee= Max 
Icc Power Supply Current 33 46 mA Sn' MR, DsR, DSL = HIGH 

Pn=Gnd, CP=S 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Shift Frequency 105 150 90 90 MHz 3·1 

tpLH Propagation Delay 3.5 5.2 7.0 3.0 8.5 3.5 8.0 3·1 
tpHL CP to an 3.5 5.5 7.0 3.0 8.5 3.5 8.0 

ns 
3·7 

tpHL 
Propagation Delay 

4.5 8.6 12.0 4.5 14.5 4.5 14.0 
3·1 

MR to an 
ns 

3·11 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0 
ts(L) Pn or DSR or DSL to CP 4.0 4.0 4.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 1.0 1.0 
th(L) Pn or DSR or DSL to CP 0 1.0 1.0 

ts(H) Setup Time, HIGH or LOW 8.0 9.5 9.0 
ts(L) Sn to CP 8.0 8.0 8.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) Sn to CP 0 0 0 

tw(H) CP Pulse Width, HIGH 5.0 5.5 5.5 ns 3·7 

tw(L) MR Pulse Width, LOW 5.0 5.0 5.0 ns 3·11 

tree 
Recovery Time 

7.0 9.0 8.0 ns 3·11 
MR to CP 
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54F/74F195 

4-Bit Parallel Access Shift Register 

Regist 
device is 
appl ications. 

in the Logic Diagram and Function Table. The 
ide variety of shifting, counting and storage 

serial data transfer 
, parallel, serial-to-parallel, or parallel-to­

eeds. 

The 'F195 operates on two shift right (00-01) and parallel 
load, which are controlled by the arallel Enable (PE) input. 
Serial data enters the first flip-flop (00 -inputs when the 
PE input is HIGH, and is shifted 1 bit in t e -02-03 
following each LOW-t~HIGH clock transition. puts provide 
the flexibility of the JK type input for special applica and, by tying 
the two pins together, the simple D-type input for general applications. 
The device appears as four common clocked D flip-flops when the PE 
input is LOW. After the LOW-to-HIGH clock transition, data on the parallel 
inputs (Do-D3) is transferred to the respective 0 0-03 outputs. Shift left 
operation (03-02) can be achieved by tying the On outputs to the Dn_1 
inputs and holding the PE input LOW. 

All parallel and serial data transfers are synchronous, occurring after each 
LOW-to-HIGH clock transition. The 'F195 utilizes edge-triggering, 
therefore, there is no restriction on the activity of the J, l(, Dm and PE 
inputs for logic operation, other than the setup and release time 
requirements. 

A LOW on the asynchronous Master Reset (MR) input sets all ° outputs 
LOW, independent of any other input condition. 

• Shift Right and Parallel Load Capability 
• J-l( (O-Type) Inputs to First Stage 
• Complement Output from Last Stage 
• Asynchronous Master Reset 

Ordering Code: See Section 5 

Input Loadlng/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CP 
DO-0 3 
PE 
MR 
J, K 
°0.°3,03 

Description 

Clock Pulse Input (Active Rising Edge) 
Parallel Data Inputs 
Parallel Enable Input 
Asynchronous Master Reset 
J-l( or D Type Serial Inputs 
Outputs 
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Connection Diagrams 

PJ [!] 

GND~ 

NC Il1l 
PE~ 

Pin Assignment 
for DIP and SOIC 

P2 p, Ne Po K 

~[I][!J~[!] 

~~~5rl[j] 
tb Q3 Ne Q2 01 

Pin Assignment 
for LCC and PCC 

Logic Symbol 

CP 

54FI74F(U_L_) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0_5/0.375 
25/0.375 

@]J 

mMR 
[i] NC 

~ Vee 
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Mode Select-Function Table 

Operating Modes 

Asynchronous Reset 

Shift, Set First Stage 
Shift, Reset First Stage 
Shift, Toggle First Stage 
Shift, Retain First Stage 

Parallel Load 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

MR CP 

L X 

H I 
H I 
H I 
H I 

H I 

Inputs 

PE J K 

X X X 

h h h 
h I I 
h h I 
h I h 

I X X 

Outputs 

On Qo Q1 Q2 Q3 0 3 

X L L L L H 

-
X H qo q1 q2 92 
X L qo q1 q2 92 -
X qo qo q1 q2 92 
X qo qo q1 q2 q2 

dn do d1 d2 d3 d3 

Lower case letters indicate the state of thl! referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition_ 
t = LOW-to-HIGH clock transition_ 

Logic Diagram 

Do 

PE 

CP ---r~~~ ______ +-~ ________ -+-+ __ ~ ________ ~~-. __________ +-+-~ 

MR 

RD_ 
R a 
CP 

a 

R RD 

a 

ao 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays_ 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current mA Vcc= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, vce= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Cloek Frequency 105 150 MHz 3·1 

tpLH propagation Delay 7.0 3·1 
tpHL Clock to Output 7.0 

ns 
3·7 

tpHL 
Propagation Delay 

12.0 
3·1 

MR to Output 
ns 

3·11 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA'VCC= TA'VCC= Units 

Fig. 
Vcc= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 
3.5 

ts(L) J, K and Dn to CP 4.0 
ns 

th(H) Hold Time, HIGH or LOW 0 
3·5 

th(L) J, K or On to CP 0 
ns 

ts(H) Setup Time, HIGH or LOW 8.0 
3·14 

ts(L) PE to CP 8.0 
ns 

th(H) Hold Time, HIGH or LOW 0 
3·14 

th(L) PE to CP 0 
ns 

tw(H) Clock Pulse Width, HIGH 5.0 ns 3·7 

tw(L) MR Pulse Width, LOW 5.0 ns 3·11 

tree Recovery Time, MR to CP 7.0 ns 3·11 
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54F/74F211 

144-Bit Random Access Memory 
Wi 3-State Outputs 

eed 144·bit Random Access Memory (RAM) 
organized 
transparent w 
minimize loading a 
active only in the Rea 

b 9·bit array. It contains output latches that are 
able (LE) is HIGH. Inputs are buffered to 

ded on chip. The output buffers are 
Select (CS) and Output Enable 

H; otherwise, the outputs are (OE) are LOW, and Write En 
in the high·impedance state. 

• a·State Outputs for Bus Applications 
• Buffered Inputs for Minimum Loading 
• Address Decoding on Chip 
• Address Access Time 15 ns Typ 
• Chip Select Access Time 8 ns Typ 
• Supply Current 80 mA Typ 

Ordering Code: See Section 5 

Logic Symbol 

Ao 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CS 
OE 
WE 
An 
I/0o·I/Os 

LE 

Chip Select 
Output Enable 
Write Enable 
Address Inputs 
Parallel Data Inputs 

Description 

or 3·State Parallel Outputs 
Latch Enable 
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Connection Diagrams 

110, rn 
GND~ 

110', [g] 

1/05 B] 

Pin Assignment 
for DIP and SOIC 

1/02 I/O, 1/00 WE OE 
~[IJww[4J 

[i1][i5][i5]117l11ID 
LE 110, I/0e NC A2 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGHILOW 

0.5/0.75 
0.5/0.375 
0.5/0.375 
0.5/0.375 

1.75/0.406 
75/15 (12.5) 

0.5/0.375 

IT] An 

@ Vee 

I1ID AJ 



Block Diagram 

LE 

7 
DECODER 

DRIVERS 

ADDRESS 

DECODER 

c 
~ 

L) 

9·BIT x 16·WORD RAM 

LATCH 

i... i... i... i... i... i... 1.'tt. i... i. .. 

1/00 1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 
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Function Table 

Inputs 

CS WE OE LE 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Operation 

Inhibit 
Write 
Read 
Read 
Read 

Output 

High Impedance 
High Impedance 
High Impedance 
Contents of Latch Buffers 
Contents of Memory Location 
Addressed 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 80 120 rnA Vee=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 21.0 3·1 
tpHL An to On 28.0 

ns 
3·10 

tpLH Propagation Delay 16.0 3·1 
tpHL LE to On 12.0 

ns 
3·10 

tpZH Enable Time 13.0 3·1,3·12 
tpZL CS to On 13.0 

ns 
3-13 

tpHZ Disable Time 11.0 3·1, 3·12 
t pLZ CS to On 11.0 

ns 
3·13 

tpZH Enable Time 13.0 3·1, 3·12 
tpZL OE to On 13.0 

ns 
3-13 

tpHZ Disable Time 11.0 3·1, 3·12 
tpLZ OE to On 11.0 

ns 
3·13 

tpZH Enable Time 16.0 3·1,3·12 
tpZL WE to On 16.0 

ns 
3·13 

tpHZ Disable Time 13.0 3·1, 3·12 
tpLZ WE to On 13.0 

ns 
3·13 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = + 25°C TA , Vee = TA , Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) An to WE 0 

ns 3-16 
th(H) Hold Time, HIGH or LOW 0 
th(L) An to WE 0 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) 1/0 to WE 5.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 0 
th(L) 1/0 to WE 0 

ts(L) 
Setup Time, LOW 

5.0 ns 3-14 
CS to WE 

ts(H) Setup Time, HIGH or LOW 15.0 
ts(L) An to LE 15.0 

ns 3·16 
th(H) Hold Time, HIGH or LOW 0 
th(L) An to LE 0 

tw(L) WE Pulse Width, LOW 5.0 ns 3-16 
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54F/74F212 

144-Bit Random Access Memory 
Wi 3-State Outputs 

D 
144·bit Random Access Memory (RAM) 

organized 
minimize 

array. Address inputs are buffered to 
delco(led on chip. The output buffers are 

active only in the 
(OE) are LOW, and 
in the high·impedance state. 

• 3·State Outputs for Bus Applications 
• Buffered Inputs for Minimum Loading 
• Address Decoding on Chip 
• Address Access Time 15 ns Typ 
• Chip Select Access Time 8 ns Typ 
• Supply Current 80 mA Typ 

Ordering Code: See Section 5 

Logic Symbol 

A3 

Select (CS) and Output Enable 
HIGH; otherwise, the outputs are 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CS 
OE 
WE 
An 
1/00.1/06 

Chip Select 
Output Enable 
Write Enable 
Address Inputs 
Parallel Data Inputs 

Description 

or 3·State Parallel Outputs 
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Connection Diagrams 

1/03~ 

GND [iill 

1104 [TI] 

1/051!?1 

1/06 Ii] 

Pin Assignment 
for DIP and SOIC 

1/02 Ne 1/01 1/00 WE 
[!][l][!][!]0 

~~~[!H~ 
NC 1/0- 1/08 A I A, 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGHILOW 

0.5/.75 
0.5/.375 
0.5/.375 
0.5/.375 

1.75/0.406 
75/15 (12.5) 

1/04 

mOE 
rncs 
[i] A, 

~ Vee 
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Block Diagram 

.. 

ADDRESS 
DECODER 

DECODER 
DRIVER 

.. 

WE CS OE 

....--

~) 
~ 

.....--

() 

9·BIT x 16·WORD RAM 

.. .. .. .. 

1/00 1/01 1/02 1103 1/04 1/05 1106 1107 I/0s 
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Function Table 

Inputs 
-------1 Operation 

H X X Inhibit 
L X L Write 
L H H Read 
L L H Read 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Output 

High Impedance 
High Impedance 
High Impedance 
Read Addressed 
Memory Location 

DC Characteristics over Operating Temperature Range-(unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 80 120 mA Vee= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA , Vee= TA, Vee = Fig. 
Symbol Parameter Vee = + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 21.0 ns 3·1 
tpHL An to On 28.0 3·10 

tpZH Enable Time 13.0 ns 3·1, 3·12 
tpZL CS to On 13.0 3·13 

tpHZ Disable Time 11.0 ns 3·1,3·12 
tpLZ CS to On 11.0 3·13 

tpZH Enable Time 13.0 ns 3-1,3·12 
tpZL OE to On 13.0 3·13 

t pHZ Disable Time 11.0 ns 3·1,3·12 
tpLZ OE to On 11.0 3-13 

tpZH Enable Time 16.0 ns 3·1, 3·12 
tPZL WE to On 16.0 3·13 

tpHZ Disable Time 13.0 ns 3·1,3·12 
tpLZ WE to On 13.0 3·13 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) An to WE 0 

ns 3-16 
th(H) Hold Time, HIGH or LOW 0 
th(L) An to WE 0 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) 1/0 to WE 5.0 • ns 3-14 
th(H) Hold Time, HIGH or LOW 0 
th(L) 1/0 to WE 0 

ts(L) 
Setup Time, LOW 

5.0 ns 3-14 
CS to WE 

tw(L) WE Pulse Width, LOW 5.0 ns 3-16 
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54F/74F213 

192-Bit Random Access Memory 
Wi 3-State Outputs 

D 
eed 192-bit Random Access Memory (RAM) organ­

't array. Inputs are buffered to minimize loading 
The output buffers are active only in the 
- is LOW and Write Enable (WE) is 

high-impedance state. 

• 3-State Outputs for Bus Applications 
• Buffered Inputs for Minimum Loading 
• Address Decoding on Chip 
• Address Access Time 15 ns Typ 
• Chip Select Access Time 8 ns Typ 
• Supply Current 80 mA Typ 

Ordering Code: See Section 5 

Logic Symbol 

CS WE 

Ao 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

CS 
WE 
An 
I/0o-I/Os 

Chip Select 
Write Enable 
Address Inputs 
Parallel Data Inputs 

Description 

or 3-State Parallel Outputs 
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Connection Diagrams 

Gnd 

110, [[] 

GND [@] 

liD, ITIl 

1106 Ii] 

IIO,~ 

Pin Assignment 
for DIP and SOIC 

1/03 1/02 lID, 1100 WE 
[IJIT][IJmm 

§]ff5lff5l~ff5l 
1/08 \1091/010 1/011 A2 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/.75 
0.5/.375 
0.5/.375 

1.75/0.406 
75/15 (12.5) 

1/011 

1/0 10 

1/0 9 

I/Os 

If 07 

If 06 

[3Jcs 

[3J ., 

OJ '0 
~ Vee 

IiID '3 



Function Table 

Inputs 
Operation 

CS WE 

H X Inhibit 
L L Write 
L H Read 

Block Diagram 

~ >-- ~ ~ 

J ~ ~ 
7- "'7-

'" .- ""-r- ~r- ..... -

1/0 0 

Output 

High Impedance 
High Impedance 
Read Addressed 
Memory Location 

ADDRESS 

DECODER 

DECODER 

DRIVERS 

t 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

I---

C) 
>--

t 
" 

OE 

12·BIT x 16·WORD RAM 

~ ~ ~ ~ >--

[ I I [ ~ 1. I 
"1- "'i!. 
""-r- ~- ~ - ~ r- ....-'-

1/05 II0s 1/07 II0a 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 80 120 mA Vee= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 21.0 3·1 
tPHL An to On 28.0 

ns 
3·10 

tpZH Enable Time 13.0 
tpZL CS to On 13.0 3·1 

ns 3·12 
tpHZ Disable Time 11.0 3·13 
tpLZ CS to On 11.0 

tpZH Enable Time 16.0 
tpZL WE to On 16.0 3·1 

ns 3·12 
tpHZ Disable Time 13.0 3·13 
tpLZ WE to On 13.0 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) An to WE 0 

ns 3·16 
th(H) Hold Time, HIGH or LOW 0 
th(L) An to WE 0 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) 1/0 to WE 5.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 0 
th(L) 1/0 to WE 0 

ts(L) 
Setup Time, LOW 

5.0 ns 3·14 
CS to WE 

tw(L) WE Pulse Width, LOW 5.0 ns 3·16 
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54F/74F219 

64-Bit Random Access Memory 
With 3-State Outputs 

Description 
The 'F219 is a high-speed 64-bit RAM organized as a 16-word by 4-bit 
array. Address inputs are buffered to minimize loading and are fully 
decoded on-chip. The outputs are 3-state and are in the high-impedance 
state whenever the Chip Select (CS) input is HIGH. The outputs are active 
only in the Read mode. This device is similar to the 'F189 but features 
non-inverting, rather than inverting, data outputs. 

• 3-State Outputs for Data Bus Applications 
• Buffered Inputs Minimize Loading 
• Address Decoding On-Chip 
• Diode Clamped Inputs Minimize Ringing 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
CS 
WE 
0 1-04 

0 1-04 

Description 

Address Inputs 
Chip Select Input (Active LOW) 
Write Enable Input (Active LOW) 
Data Inputs 
3-State Data Outputs 
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Connection Diagrams 

o,~ 

GND [i]] 

NC [i1] 1 

0, [ij] 

D,1131 

Pin Assignment 
for DIP and SOIC 

D2 01 NC D" WE 

~[I]~[]][4J 

1 III C5 

~[i§Iis:IiD[i] 
0.; D.: NC A" A) 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 

75/15(12.5) 

[]] AD 

[1J NC 

~vu 

~~l AI 

• 
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Function Table 

Inputs 
-----I Operation Condition of Outputs 

L 
L 
H 

L 
H 
X 

Write 
Read 

Inhibit 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Block Diagram 

AO 

A3 

DECODER 
DRIVERS 

High Impedance 
True Stored Data 
High Impedance 

ADDRESS 
DECODER 

DATA BUFFERS 

16·WORD x 4·BIT 
MEMORY CELL 

ARRAY 

OUTPUT 
BUFFERS 

WE 
'-~--~-r-----------CS 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter Min Typ Max 
Units Conditions 

Icc Power Supply Current 37 55 mA Vce = Max; WE, CS = Gnd 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Access Time, HIGH or LOW 11.0 18.5 26.0 9.0 32.0 11.0 27.0 3·1 
tpHL An to On 8.0 13.5 19.0 8.0 23.0 8.0 20.0 

ns 
3·10 

tpZH Access Time, HIGH or LOW 3.5 6.0 8.5 3.5 10.5 3.5 9.5 
tpZL CS to On 5.0 9.0 13.0 5.0 15.0 5.0 14.0 

3·1,3·12 ns 
3·13 

tpHZ Disable Time, HIGH or LOW 2.0 4.0 6.0 2.0 8.0 2.0 7.0 • tpLZ CS to On 3.0 5.5 8.0 2.5 10.0 3.0 9.0 

tpZH Write Recovery Time 6.5 20.0 28.0 6.5 37.5 6.5 29.0 
tpZL HIGH or LOW, WE to On 6.5 11.0 15.5 6.5 17.5 6.5 16.5 

3·1,3·12 
ns 

3-13 
tpHZ Disable time, HIGH or LOW 4.0 7.0 10.0 3.5 12.0 4.0 11.0 
tpLZ WE to On 5.0 9.0 13.0 5.0 15.0 5.0 14.0 

AC Operating Requirements: See Section 3 for waveforms 

54 F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 0 0 
ts(L) An to WE 0 0 0 

ns 3-16 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) An to WE 2.0 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 10.0 11.0 10.0 
ts(L) On to WE 10.0 11.0 10.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 0 2.0 0 
th(L) On to WE 0 2.0 0 

ts(L) 
Setup Time, LOW 

0 0 0 CS to WE 
ns 3-14 

th(L) 
Hold Time, LOW 

6.0 7.5 6.0 
CS to WE 

tw(L) WE Pulse Width, LOW 6.0 7.5 6.0 ns 3-16 
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240 • 241 • 244 

54F/74F240 • 54F/74F241 • 54F/74F244 

Octal Buffers/Line Drivers 
With 3-State Outputs 

Description 
The 'F240, 'F241 and 'F244 are octal buffers 
and line drivers designed to be employed as 
memory and address drivers, clock drivers 
and bus-oriented transmitters/receivers which 
provide improved PC and board density. 

• 3·State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Outputs Sink 64 mA 
• 15 mA Source Current 
• Input Clamp Diodes Limit Hlgh·Speed 

Termination Effects 

Ordering Code: See Section 5 

[[] 

GND [jQ] 

[j] 

[j] 

Ii1l 

[[] 

GND [jQ] 

[j] 

[j] 

Ii1l 

[[] 

GND[jQ] 

[j] 

[j] 

1i1l __ -=::...J 

Pin Assignment 
for LCC and PCC 
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Connection Diagrams 

rn 
[]] 

[j] 0., 

~ Vee 

~0.2 

rn 
[]] 

'F240 

[j] 0., 

~ Vee 

~OE2 

rn 
[]] 

[j] 0., 

~vee 

~0.2 

'F244 

Pin Assignment 
for DIP and SOIC 



Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

3-State Output Enable Input (Active LOW) 
3-State Output Enable Input (Active HIGH) 
Inputs ('F240) 
Inputs ('F241 , 'F244) 
Outputs 

·Worst·case 'F240 enabled; 'F241, 'F244 disabled 

Truth Tables 

'F240 

Inputs 

OE1, OE2 D 

L L 
L H 
H X 

'F241 

Inputs 

OEl OE2 D 

L H L 
L H H 
H L X 

Output 

H 
L 
Z 

Output 

L 
H 
Z 
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'F244 

Inputs 

L 
L 
H 

D 

L 
H 
X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

240 • 241 • 244 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.625 
0.5/0.625 
0.5/0.625· 

0.5/1.0· 
75/40 (30) 

Output 

L 
H 
Z 

• 



240 • 241 • 244 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54FI74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 19 29 Outputs HIGH 
ICCL Power Supply Current 'F240 50 75 mA Outputs LOW 
Iccz 42 63 Outputs OFF 

Vcc=Max 
ICCH 40 60 Outputs HIGH 
ICCL Power Supply Current 60 90 mA Outputs LOW 
Iccz ('F241, 'F244) 60 90 Outputs OFF 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA= + 25°C TA'VCC= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.1 7.0 3.0 9.0 3.0 8.0 3·1 
tpHL Data to Output ('F240) 2.0 3.5 4.7 2.0 6.0 2.0 5.7 

ns 
3-3 

tpZH Output Enable Time ('F240) 
2.0 3.5 4.7 2.0 6.5 2.0 5.7 

tpZL 4.0 6.9 9.0 4.0 10.5 4.0 10.0 3·1 
ns 3·12 

tpHZ Output Disable Time ('F240) 
2.0 4.0 5.3 2.0 6.5 2.0 6.3 3·13 

tpLZ 2.0 6.0 8.0 2.0 12.5 2.0 9.5 

tpLH Propagation Delay 2.5 4.0 5.2 2.0 6.5 2.5 6.2 3·1 
tpHL Data to Output ('F241, 'F244) 2.5 4.0 5.2 2.0 7.0 2.5 6.5 

ns 
3·4 

tpZH Output Enable Time 2.0 4.3 5.7 2.0 7.0 2.0 6.7 
tpZL ('F241, 'F244) 2.0 5.4 7.0 2.0 8.5 2.0 8.0 3·1 

ns 3·12 
tpHZ Output Disable Time 2.0 4.5 6.0 2.0 7.0 2.0 7.0 3·13 
tpLZ ('F241, 'F244) 2.0 4.5 6.0 2.0 7.5 2.0 7.0 
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54F/74F242 • 54F/74F243 

Quad Bus Transceiver 
With 3-State Outputs 

Description 
The 'F242 and 'F243 are quad bus transmitters/receivers designed for 
4-line asynchronous 2-way data communications between data busses. 

• 2-Way Asynchronous Data Bus Communication 
• Input Clamp Diodes Limit High-Speed Termination Effects 

NC NC 

Ordering Code: See Section 5 ~w~ [5J[i] 

[5J 

GND [i]] 

NC [i] 

[i2] 

[i2] 

[i] [i5][i6] [i7][i5] 
NC NC NC 

Pin Assignment 
for LCC and PCC 

NC NC 

[[[7]~[SJC4J 

~.---~--.-~ 

[3J NC 

[21 E, 

[i] NC 

~vcc 

~E, 

'F242 

[5J [3J NC 

GNO RQ] [ mEl 

NC:1] OJ NC 

5] @Q] v,-c 

131 1121 E, 

[i4J[15J~IiZl[15J 
NC NC NC 

Pin Assignment 
for LCC and PCC 

'F243 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Enable Input (Active LOW) 
Enable Input (Active HIGH) 
Inputs ('F242) 
Inputs ('F243) 
Outputs 

'Worst-case ('F242 enabled, 'F243 disabled) 
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242· 243 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

Pin Assignment 
for DIP and SOIC 

S4F/74F(U_L.) 
HIGH/LOW 

0.5/0.625 
0.5/0.625 

1.75/0.625 • 
1.75/1.0' 

75/40 (30) 

• 



242· 243 

Truth Tables 

'F242 'F243 

Inputs Inputs 
Output Output 

E1 D E1 D 

L L H L L L 
L H L L H H 
H X Z H X Z 

Inputs Inputs 
Output Output 

E2 D E2 D 

L X Z L X Z H = HIGH Voltage Level 

H L H H L L L = LOW Voltage Level 

H H L H H H 
X = Immaterial 
Z = High Impedance 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 30 46 Outputs HIGH 
Iccl Power Supply Current 'F242 46 69 rnA Outputs LOW 
Iccz 42 63 Outputs OFF 

Vcc=Max 

ICCH 64 80 Outputs HIGH 
Iccl Power Supply Current 'F243 64 90 rnA Outputs LOW 
Iccz 71 90 Outputs OFF 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 

TA = +25°C TA'VCC= 
Parameter Vee= +5.0 V Mil 

CL =50 pF CL =50 pF 

Min Typ Max Min Max 

7.0 
4.7 

Output Disable Time ('F242) 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 

TA= +25°C TA, vce= 
Symbol Parameter Vee = +5.0 V Mil 

CL=50pF CL =50 pF 

Min Typ Max Min Max 

tpLH Propagation Delay 2.5 4.0 5.2 2.0 6.5 
tpHL Data to Output ('F243) 2.5 4.0 5.2 2.0 8.5 

tpzH Output Enable Time ('F243) 
2.0 4.3 5.7 2.0 8.0 

tpZL 2.0 5.8 7.5 2.0 10.5 

tpHZ Output Disable Time ('F243) 
2.0 4.5 6.0 1.5 7.5 

tpLZ 2.0 4.5 6.0 2.0 8.5 
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74F 

TA'VCC= 
Com 

CL=50 pF 

Min Max 

74F 

TA, Vee= 
Com 

CL=50 pF 

Min Max 

2.0 6.2 
2.0 6.5 

2.0 6.7 
2.0 8.5 

1.5 7.0 
2.0 7.0 

242. 243 

Units 

ns 

ns 

Units 

ns 

ns 

Fig. 
No. 

3·1 
3·3 

3·1 
3·12 
3·13 

Fig. 
No. 

3·1 
3-4 

3·1 
3·12 
3·13 
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54F/74F245 

Octal Bidirectional Transceiver 
With 3-State Inputs/Outputs 

Description 
The 'F245 contains eight non-inverting bidirectional buffers with 3-state 
outputs and is intended for bus-oriented applications. Current sinking 
capability is 20 mA at the A ports and 64 mA at the B ports. The 
Transmit/Receive (T/R) input determines the direction of data flow through 
the bidirectional transceiver. Transmit (active HIGH) enables data from A 
ports to B ports; Receive (active LOW) enables data from B ports to A 
ports. The Output Enable input, when HIGH, disables both A and B ports 
by placing them in a High Z condition. 

• Non-Inverting Buffers 
• Bidirectional Data Path 
• B Outputs Sink 64 mA 

Ordering Code: See Section 5 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Output Enable Input (Active LOW) 
Transmit/Receive Input 
Side A 3-State Inputs 
3-State Outputs 
Side B 3-State Inputs or 
3-State Outputs 
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Connection Diagrams 

Ae rn 
GND~ 

Be ITIl 
Be~ 

Be [j] 

Pin Assignment 
for DIP and sOle 

AE A5 A4 A3 A2 

[!J[f][§Jmm 

I _--'II' mAl 

[2J Ao 

~llffi~ [i] T/A 

~vcc 

[j4] ff5J [HZ] ff5J 
84 83 82 BI BD 

Pin Assignment 
for Lee and pee 

54F/74F(U_L_) 
HIGH/LOW 

0.5/0.75 
0.5/0.75 

1.75/0.406 
75/15 (12.5) 

1.75/0.406 
75/40 \(30) 

i!IDO"E 



Truth Table 

Inputs 

OE T/R 

L L 
L H 
H X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Output 

Bus B Data to Bus A 
Bus A Data to Bus B 
High Z State 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 70 90 
Iccl Power Supply Current 95 120 rnA Vcc = Max 
Iccz 85 110 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= 
Symbol Parameter Vcc= + 5.0 V Mil Com Units 

Cl =50 pF Cl = 50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 2.5 4.2 6.0 2.0 7.5 2.5 7.0 
tpHl An to Bn or Bn to An 2.5 4.6 6.0 2.0 7.5 2.5 7.0 

ns 

tpZH Output Enable Time 
3.0 5.3 7.0 2.5 9.0 3.0 8.0 

tpZl 3.5 6.0 8.0 3.0 10.0 3.5 9.0 
ns 

tpHZ Output Disable Time 
3.0 5.0 6.5 2.5 9.0 3.0 7.5 

tpLZ 2.0 5.0 6.5 2.0 10.0 2.0 7.5 
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Fig. 
No. 

3·1 
3·4 

3·1 
3·12 
3·13 
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54F/74F251A 

8-lnput Multiplexer 
With 3-State Outputs 

Description 
The 'F251A is a high·speed 8·input digital multiplexer. It provides, in one 
package, the ability to select one bit of data from up to eight sources. It 
can be used as universal function generator to generate any logic 
function of four variables. Both assertion and negation outputs are 
provided. 

• Multifunctional Capability 
• On·Chip Select Logic Decoding 
• Inverting and Non-Inverting 3·State Outputs 

Ordering Code: See Section 5 

Logic Symbol 

OE 10 h 12 13 14 1516 17 

z z 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

SO·S2 
OE 
10.17 

Z 
Z 

Description 

Select Inputs 
3·State Output Enable Input (Active LOW) 
Multiplexer Inputs 
3·State Multiplexer Output 
Complementary 3·State Multiplexer Output 
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Connection Diagrams 

OEm 
GND [iO] 

NC [iii 

5, Ii?! 
5, Ii1l 

Pin AsSignment 
for DIP and SOIC 

Z Z NC 10 11 

[I][IJ[I]m~ 

[!4][i][i]IiIl[i] 
So 17 NC 16 Is 

Pin Assignment 
for LCC and PCC 

54F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 
75/15 (12.5) 

QJ 12 

mlJ 
OJ NC 

~ Vee 

[iID1' 



Functional Description 
This device is a logical implementation of a single­
pole, B-position switch with the switch position 
controlled by the state of three 8elect inputs, 80, 
81, 82. Both assertion and negation outputs are 
provided. The Output Enable input (OE) is active 
LOW. When it is activated, the logic function 
provided at the output is: 

z = OE-(10-50-51e52 + 11-80-51-52 + 
12-50-81-52 + 13-80-81-52 + 
14-50-51-82 + 15-80-51-82 + 
16-50-81-82 + 17-80-81-82) 

When the Output Enable is HIGH, both outputs are 
in the high impedance (High Z) state. This feature 
allows multiplexer expansion by tying the outputs 
of up to 12B devices together. When the outputs of 
the 3-state devices are tied together, all but one 
device must be in the high impedance state to 
avoid high currents that would exceed the 
maximum ratings. The Output Enable Signals 
should be designed to ensure there is no overlap 
in the active LOW portion of the enable voltages. 

Logic Diagram 

Truth Table 

Inputs 

OE S2 Sl So 

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

L L H 
L H L 
L H L 
L H H 
L H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
Z = High Impedance 

X 
L 
H 
L 

H 
L 
H 
L 
H 

251A 

Outputs 

Z Z 

Z Z 
To 10 
T1 11 
T2 12 

f3 13 
14 14 
15 15 
16 16 
17 17 

S2~o---'----OI~-----+-------r------+-----~r------+~-----r~----~~--~~ 

S1~~~--~I>----~----~----~---4~---++---~~--~----~ 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ON 
15 22 In' Sn = HIGH, 

Icc Power Supply Current rnA 
OE=Gnd 

Vcc= Max 

OFF 16 24 OE,ln=HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0V Mil Com Units 

No. 
CL = 50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.5 6.0 9.0 3.5 11.5 3.5 9.5 3·1 
tpHL Sn to Zn 3.2 5.0 7.5 3.2 8.0 3.2 7.5 

ns 
3-10 

tpLH Propagation Delay 4.5 7.5 10.5 3.5 14.0 4.5 12.5 3-1 
tpHL Sn to Zn 4.0 6.0 8.5 3.0 10.5 4.0 9.0 

ns 
3-10 

tpLH Propagation Delay 3.0 5.0 6.5 2.5 8.0 3.0 7.0 3-1 
tpHL In to Z 1.5 2.5 4.0 1.5 6.0 1.5 5.0 

ns 
3-3 

t pLH Propagation Delay 3.5 5.0 7.0 2.5 9.0 2.5 8.0 3-1 
tpHL In to Z 3.5 5.5 7.0 3.5 9.0 3.5 7.5 

ns 
3-4 

tpZH Output Enable Time 2.5 4.3 6.0 2.0 7.0 2.5 7.0 
tpZL OE to Z 2.5 4.3 6.0 2.5 7.5 2.5 6.5 3-1 

ns 3-12 
tpHZ Output Disable Time 2.5 4.0 5.5 2.5 6.0 2.5 6.0 3-13 
tpLZ OE to Z 1.5 3.0 4.5 1.5 5.0 1.5 4.5 

tpZH Output Enable Time 3.5 5.0 7.0 3.0 8.5 3.0 7.5 
tpZL OE to Z 3.5 5.5 7.5 3.5 9.0 3.5 8.0 3-1 

ns 3-12 
tpHZ Output Disable time 2.0 3.8 5.5 2.0 5.5 2.0 5.5 3-13 
tpLZ OE to Z 1.5 3.0 4.5 1.5 5.5 1.5 4.5 
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54F/74F253 

Dual 4-lnput Multiplexer 
With 3-State Outputs 

Description 
The 'F253 is a dual 4-input multiplexer with 3-state outputs. It can select 
two bits of data from four sources using common select inputs. The 
outputs may be individually switched to a high impedance state with a 
HIGH on the respective Output Enable (OE) inputs, allowing the outputs 
to interface directly with bus oriented systems. 

• FAST Process for High Speed 
• Multifunction Capability 
• Non-Inverting 3-State Outputs 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

IOa-13a 

IOb-13b 

So, S1 
OEa 
OEb 

Za' Zb 

Description 

Side A Data Inputs 
Side B Data Inputs 
Common Select Inputs 
Side A Output Enable Input (Active LOW) 
Side B Output Enable Input (Active LOW) 
3-State Outputs 
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Connection Diagrams 

z., rn 
GND [iO] 

NC [jjJ 

z" Ii] 

lOll B]] 

Pin Assignment 
for DIP and SOIC 

lo,~ ILl NC 12~ "0 
[IJ12][IJww 

§][iO]ns]Imns] 
,," 12b NC bb So 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 

llJ S, 

00l'o 
[i] NC 

~vcc 

[iO] Ol', 
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Functional Description 
This device contains two identical 4-input 
multiplexers with 3-state outputs. They select two 
bits from four sources selected by common Select 
inputs (So, S1)' Tha 4-input multiplexers have 
individual Output Enable (OEa, OEb) inputs which, 
when HIGH, force the outputs to a high impedance 
(High Z) state. This device is the logic 
implementation of a 2-pole, 4-position switch, 
where the position of the switch is determined by 
the logic levels supplied to the two select inputs. 
The logic equations for the outputs are shown 
below: 

Za = OEae(loaeS1eSo+ 11a-81-So+ 
12a -S1-S0 + 13a -S1-S0) 

Truth Table 

Select 
Inputs 

So S1 10 

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

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

Data Inputs 
Output 

Output 
Enable 

11 12 13 OE Z 

X X X H Z 
X X X L L 
X X X L H 
L X X L L 

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

Zb=OEb-(lob-S1-S0+ 11b-S1-S0+ 
12b -S1-S0 + 13b -S1-S0) Address Inputs 50 and 51 are common to both sections. 

H = HIGH Voltage Level 
If the outputs of 3-state devices are tied together, 
all but one device must be in the high impedance 
state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that 
Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that 
there is no overlap. 

Logic Diagram 

Zb 

L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 11.5 16.0 
Vcc=Max, OEn=Gnd 
13, Sn = HIGH; 10.1 2 = Gnd 

leel Power Supply Current 16.0 23.0 mA Vce= Max 
In' Sn' OEn = Gnd 

leez 16.0 23.0 
Vee = Max, OEn = HIGH 
In' Sn=Gnd 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 4.5 8.5 11.5 3.5 15.0 4.5 13.0 3-1 
tpHl Sn to Zn 3.0 6.5 9.0 2.5 11.0 3.0 10.0 

ns 
3-10 

tplH Propagation Delay 3.0 5.5 7.0 2.5 9.0 3.0 8.0 3-1 
tpHl In to Zn 2.5 4.5 6.0 2.5 8.0 2.5 7.0 

ns 
3-4 

tpZH Output Enable Time 
3.0 6.0 8.0 2.5 10.0 3.0 9.0 

tpZl 3.0 6.0 8.0 2.5 10.0 3.0 9.0 3-1 
ns 3-12 

tpHZ Output Disable Time 
2.0 3.7 5.0 2.0 6.5 2.0 6.0 3-13 

tpLZ 2.0 4.4 6.0 2.0 8.0 2.0 7.0 
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54F/74F256 

Dual 4-Bit Addressable Latch 

dressable latch has four distinct modes of operation 
y controlling the Clear and Enable inputs (see 

ressable latch mode, data at the Data (D) 
inputs is writt sed latches. The addressed latches will 
follow the Data inp 
previous states. 

previous states and are 
unaffected by the Data or Address inp the possibility of 
entering erroneous data in the latches, the e ~e held HIGH 
(inactive) while the address lines are changing. ·of-4 decoding 
or demultiplexing mode (MR = E = LOW), addressed ou ts will follow the 
level of the D inputs with all other outputs LOW. In the clear mode, all 
outputs are LOW and unaffected by the Address and Data inputs. 

• Combines Dual Demultiplexer and 8-Bit Latch 
• Serial-Io-Parallel Capability 
• Outpul from Each Storage Bit Available 
• Random (Addressable) Data Entry 
• Easily Expandable 
• Common Clear Input 
• Useful as Dual 1-of-4 Active HIGH Decoder 

Ordering Code: See Section 5 

Logic Symbol 

E 

CLR 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Da, Db 
Ao, A1 
E 
MR 
Q Oa-Q3a 

QOb"Q3b 

Description 

Side A, Side B Data Inputs 
Address Inputs 
Enable Input 
Master Reset 
Side A Outputs 
Side B Outputs 

4-166 

Connection Diagrams 

a" [I] 

GND !ill 
NC ITIl 

aOb~ 

alb B] 

Pin Assignment 
for DIP and SOIC 

02" 01" NC ao~ Oa 

[I][IJwwm 

§] [!_H~ ~ [i8] 
alb 03b NC Dc E 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

1.010.75 
0.5/0.375 

25112.5 
25/12.5 

[II A, 

[2J Ao 

OJ NC 

~ Vee 

~a: 



Mode Select· Function Table 

Operating Inputs 
Mode 

MR E D 

Master Reset L H X 

Demultiplex L L d 
(Active HIGH L L d 
Decoder L L d 
when D= H) L L d 

Store 
H H X (Do Nothing) 

H L d 
Addressable H L d 
Latch H L d 

H L d 

H = HIGH Voltage Level Steady State 
L = LOW Voltage Level Steady State 
X = Immaterial 

Ao 

X 

L 
H 
L 
H 

X 

L 
H 
L 
H 

Outputs 

A1 Qo Q1 Q2 Q3 

X L L L L 

L Q=d L L L 
L L Q=d L L 
H L L Q=d L 
H L L L Q=d 

X qo q1 q2 q3 

L Q=d q1 q2 q3 
L qo Q=d q2 q3 
H qo q1 Q=d q3 
H qo q1 q2 Q=d 

d = HIGH or LOW Data one setup time prior to the LOW-to-HIGH Enable transition 
q = Lower case letters indicate the state of the referenced output established 

during the last cycle In which it was addressed or cleared. 

Logic Diagram 

0, A, 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 40 Output HIGH 
Power Supply Current rnA Vcc=Max 

ICCL 60 Output LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TAo VCC= TAo Vcc= Fig. 
Symbol Parameter VCC= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 10.5 3·1 
tpHL E"to an 7.0 

ns 
3-8 

tpLH Propagation Delay 9.0 3-1 
t pHL On to an 7.0 

ns 
3-3 

t pLH Propagation Delay 14.0 3-1 
tpHL An to an 9.5 ns 

3-10 

tpHL 
Propagation Delay 

9.0 
3-1 

CLR to an 
ns 

3-9 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or lOW 4.0 
ts(l) On to E 4.0 

ns 3-14 
th(H) Hold Time, HIGH or lOW 1.0 
th(l) On to E 1.0 

ts(H) Setup Time 4.0 
ts(l) A to E (a) 

4.0 
ns 3-16 

th(H) Hold Time 0 
th(l) A to E(b) 0 

tw(H) EPulse Width 4.0 
3-8 

twill HIGH or lOW 4.0 
ns 

tw(H) MR Pulse Width 4.0 3-9 
twill HIGH or lOW 4.0 

ns 

a. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable 
so that the correct latch is addressed and the other latches are not affected. 

b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so 
that the correct latch is addressed and the other latches are not affected. 
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54F/74F257 

Quad 2-lnput Multiplexer 
With 3-State Outputs 

Description 
The 'F257 is a quad 2-input multiplexer with 3-state outputs. Four bits of 
data from two sources can be selected using a Common Data Select 
input. The four outputs present the selected data in true (non-inverted) 
form. The outputs may be switched to a high impedance state with a 
HIGH on the common Output Enable (OE) input, allowing the outputs to 
interface directly with bus-oriented systems. 

• Multiplexer Expansion by Tying Outputs Together 
• Non·lnverting 3·State Outputs 
• Input Clamp Diodes Limit High·Speed Termination Effects 

Ordering Code: See Section 5 

Logic Symbol 

lOb hb 10e he 10d hd 

s 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

S 
OE 
IOa-IOd 
11a-1 1d 

Za-Zd 

Description 

Common Data Select Input 
3-State Output Enable Input (Active LOW) 
Data Inputs from Source 0 
Data Inputs from Source 1 
3-State Multiplexer Outputs 

4·170 

Connection Diagrams 

Z, [ill 

GND [i]] 

NC [1i] 

Zo Ii] 

I1d 11] 

Pin Assignment 
lor DIP and SOIC 

ho lOb NC b he 

~[f]~w[4J 

[4]Q]~[i1][i8] 
10d Z, NC he 10, 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

75/15 (12.5) 

I1J h, 

[2]s 

II] NC 

[2Q] Vee 

['IDOl' 



Functional Description 
The 'F257 is a quad 2-input multiplexer with 3-state 
outputs. It selects four bits of data from two 
sources under control of a Common Data Select 
input. When the Select input is LOW, the lox inputs 
are selected and when Select is HIGH, the 11x 
inputs are selected. The data on the selected 
inputs appears at the outputs in true (non-inverted) 
form. The device is the logic implementation of a 
4-pole, 2-position switch where the position of the 
switch is determined by the logic levels supplied 
to the Select input. The logic equations for the 
outputs are shown below: 

Za = OEe(11aeS + 10aeS) 
Zb = OEe(l1beS + lObeS) 
Zc = OEe(1 1ceS + 10ceS) 
Zd = OEe(l1deS + lOdeS) 

When the Output Enable input (OE) is HIGH, the 
outputs are forced to a high impedance OFF state. 
If the outputs are tied together, all but one device 
must be in the high impedance state to avoid high 
currents that would exceed the maximum ratings. 
Designers should ensure the Output Enable signals 
to 3-state devices whose outputs are tied together 
are designed so there is no overlap. 

4·171 

Truth Table 

Output Select 
Enable Input 

OE S 

H X 
L H 
L H 
L L 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
z= High Impedance 

257 

Data 
Output 

Inputs 

10 11 Z 

X X Z 
X L L 
X H H 
L X L 
H X H 
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Logic Diagram 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH HIGH 9.0 15 
Vcc=Max; S, 11x =HIGH 
OE,lox=Gnd 

Iccl Power Supply Current LOW 14.5 22 rnA 
Vcc= Max; 11x= HIGH 
OE, lox, S = Gnd 

Iccz OFF 15 23 Vcc = Max; S, lox = Gnd 
OE, 11x = HIGH 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA• Vee = Fig. 
Symbol Parameter Vcc= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 4.5 6.0 3.0 8.0 3.0 7.0 3·1 
tpHL In to Zn 2.0 4.2 5.5 1.5 8.0 2.0 6.5 

ns 
3·4 

tpLH Propagation Delay 4.5 10.1 13.0 4.5 15.5 4.5 15.0 3·1 
t pHL S to Zn 3.5 6.5 8.5 3.5 10.5 3.5 9.5 

ns 
3·10 

tpZH Output Enable Time 
3.0 5.9 7.5 3.0 9.5 3.0 8.5 

tpZL 3.0 5.5 7.5 3.0 10.0 3.0 8.5 3-1 • ns 3-12 
tpHZ Output Disable Time 

2.0 4.3 6.0 2.0 7.0 2.0 7.0 3-13 
tpLZ 2.0 4.5 6.0 2.0 9.5 2.0 7.0 
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54F/74F258 

Quad 2-lnput Multiplexer 
With 3-State Outputs 

Description 
The 'F258 is a quad 2-input multiplexer with 3-state outputs. Four bits of 
data from two sources can be selected using a common data select 
input. The four outputs present the selected data in the complement 
(inverted) form. The outputs may be switched to a high impedance state 
with a HIGH on the common Output Enable (OE) input, allowing the 
outputs to interface directly with bus-oriented systems. 

• Multiplexer Expansion by Tying Outputs Together 
• Inverting 3-State Outputs 

Ordering Code: See Section 5 

Logic Symbol 

s 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

S 
OE 
lOa-lad 
11a-1 1d 

Za-Zd 

Description 

Common Data Select Input 
3-State Output Enable Input (Active LOW) 
Data Inputs from Source 0 
Data Inputs from Source 1 
3-State Inverting Data Outputs 
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Connection Diagrams 
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Functional Description 
The 'F258 is a quad 2-input multiplexer with 3-state 
outputs. It selects four bits of data from two 
sources under control of a common Select input 
(S). When the Select input is LOW, the lox inputs 
are selected and when Select is HIGH, the 11x 
inputs are selected. The data on the selected 
inputs appears at the outputs in inverted form. The 
'F258 is the logic implementation of a 4-pole, 
2-position switch where the position of the switch 
is determined by the logic levels supplied to the 
Select input. The logic equations for the outputs 
are shown below: 

Za = OE-(11a-S + loa-S) 
Zb = OE-(11b-S + 10b-S) 
Zc = OE-(l1c-S + loc-S) 
Zd = OE-(l1d-S + 10d-S) 

When the Output Enable input (OE) is HIGH, the 
outputs are forced to a high impedance OFF state. 
If the outputs of the 3-state devices are tied 
together, all but one device must be in the high 
impedance state to avoid high currents that would 
exceed the maximum ratings. Designers should 
ensure that Output Enable signals to 3-state 
devices whose outputs are tied together are 
designed so there is no overlap. 

Logic Diagram 

Truth Table 

Output Select 
Enable Input 

OE S 

H X 
L H 
L H 
L L 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
z= High Impedance 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 6.2 9.5 
Vcc=Max; 11X =HIGH 
OE, lox, S = Gnd 

ICCl Power Supply Current 15.1 23 mA 
Vcc=Max; S, 11x =HIGH 
OE, lox, = Gnd 

Iccz 11.3 17 
V cc = Max; S, lox = Gnd 
OE, 11X = HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0 V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 1.5 4.0 5.3 1.5 7.5 1.5 6.0 3·1 
tpHl In to Zn 1.5 3.5 4.7 1.5 6.0 1.5 5.5 

ns 
3·3 

tplH Propagation Delay 4.0 6.5 8.5 4.0 12.0 4.0 9.5 3·1 
tpHl S to Zn 4.0 7.3 9.5 4.0 11.5 4.0 11.0 

ns 
3·10 

tpZH Output Enable Time 
3.0 5.9 7.5 3.0 11.0 3.0 8.5 

tpzl 3.0 5.5 7.5 3.0 9.5 3.0 8.5 3·1 
ns 3·12 

tpHz Output Disable Time 
2.0 4.3 6.0 1.5 7.0 2.0 7.0 3·13 

tplZ 2.0 4.5 6.0 2.0 9.0 2.0 7.0 
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54F/74F259 

8-Bit Addressable Latch 

T -speed 8-bit addressable latch designed for general 
. ations in digital systems. It is a multifunctional 
. 'ngle line data in eight addressable latches, 

emultiplexer with active HIGH outputs . 
. e LOW Common Clear for resetting 

able. It is functionally identical to 

• Serial-to-Parallel Conversion 
• Eight Bits of Storage with Output of Each 
• Random (Addressable) Data Entry 
• Active High Demultlplexlng or Decoding Capability 
• Easily Expandable 
• Common Clear 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A2 
D 
E 
MR 
0 0-07 

Address Inputs 
Data Input 

Description 

Enable Input (Active LOW) 
Master Reset (Active LOW) 
Latch Outputs 
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Connection Diagrams 

a, [!] 

GNO [OJ 

NC [ii] 

a,~ 

05 rHl 

Pin Assignment 
for DIP and SOIC 

Q2 a" NC an A? 

11l0w[!]1Il 

[14] [i]][i]] [i!][i8] 
Q6 Q'- NC 0 E 

[3J A, 

rn Al' 

[i] NC 

~ Vee 

~MR 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L_) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

1.0/0.75 
0.5/0.375 

25/12.5 
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Logic Diagram ~ 
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Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Functional Description 
The 'F259 has four modes of operation as shown in 
the Mode Selection Table. In the addressable latch 
mode, data on the Data line (D) is written into the 
addressed latch. The addressed latch will follow 
the data input 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 or Address inputs. 

Mode Select· Function Table 

Inputs 
Operating Mode 

MR E 0 Ao A1 

Master Reset 

Demultiplex 
(Active HIGH Decoder 
when 0= H) 

Store (Do Nothing) 

Addressable Latch 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

L H 

L L 
L L 
L L 
• • 
• • 
• • 
L L 

H H 

H L 
H L 
H L 
• • 
• • 
• • 
H L 

X X X 

d L L 
d H L 
d L H 
• • • 
• • • 
• • • 
d H H 

X X X 

d L L 
d H L 
d L H 
• • • 
• • • 
• • • 
d H H 

259 

In the one-of-eight decoding or demultiplexing 
mode, the addressed output will follow the state of 
the 0 input with all other outputs in the LOW 
state. In the clear mode all outputs are LOW and 
unaffected by the address and data inputs. When 
operating the 'F259 as an addressable latch, 
changing more than one bit of the address could 
impose a transient wrong address. Therefore, this 
should only be done while in the memory mode. 
The Truth Table below summarizes the operations 
of the 'F259. 

A2 Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7 

X L L L L L L L L 

L Q=d L L L L L L L 
L L Q=d L L L L L L 
L L L Q=d L L L L L 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
H L L L L L L L Q=d 

X qo q1 q2 q3 q4 q5 q6 q7 

L Q=d q1 q2 q3 q4 q5 q6 q7 
L qo Q=d q2 q3 q4 q5 q6 q7 
L qo q1 Q=d q3 q4 q5 q6 q7 
• • • • • • • • • 
• • • • • • • • • 
• • • • • • • • • 
H qo q1 q2 q3 q4 q5 q6 Q=d 

d = HIGH or LOW data one setup time prior to the LOW·to-HIGH Enable transition. 
q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was 

addressed or cleared. 

Mode Select Table 

E MR 

L H 
H H 
L L 
H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Mode 

Addressable Latch 
Memory 
Active HIGH 8-Channel Demultiplexer 
Clear 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 40 Output HIGH 

ICCL 
Power Supply Current 

75 
mA 

Output LOW 
Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54FI74F 54F 74F 

TA=+25°C TA• Vcc= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 10.5 3·1 
tpHL E to an 7.0 

ns 
3·8 

t pLH Propagation Delay 9.0 3·1 
tpHL Dn to an 6.5 

ns 
3-4 

t pLH Propagation Delay 13.0 3-1 
tpHL An to an 9.0 

ns 
3-10 

tpHL 
Propagation Delay 

9.0 
3-1 

MR to an 
ns 3-11 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 
ts(L) o to E 4.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 1.0 
th(L) o to E 1.0 

ts(L) 
Setup Time, LOW 

4.0 
Address to Enable(a) 

ns 3-16 

th(H) 
Hold Time, HIGH 

0 
Address to Enable(b) 

tw(H) E Pulse Width 4.0 
3-8 

tw(L) HIGH or LOW 4.0 
ns 

tw(H) MR Pulse Width 4.0 
3-11 

tw(L) HIGH or LOW 4.0 
ns 

Notes 
a. The Address to Enable setup time is the time before the HIGH·to-LOW Enable transition that the Address must be stable 

so that the correct latch is addressed and the other latches are not affected. 
b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so 

that the correct latch is addressed and the other latches are not affected. 
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54F/74F269 

a-Bit Bidirectional Binary Counter 

preset 
Iy synchronous 8-stage up/down counter featuring a 

rogrammable operation, carry lookahead for easy 
to control the direction of counting. All state 

r parallel loading, are initiated by the 
cascading 
changes, whe 
rising edge of the 

• Synchronous Counting and Loa 
• Buill-In Lookahead Carry Capability 
• Count Frequency 100 MHz Typ 
• Supply Current 80 mA Typ 
• 300 mil Slimline Package 

Ordering Code: See Section 5 

Logic Symbol 

-0 CEP 
TC 0-

-0 CET 

CP 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

PO-P7 
PE 
UfO 
CEP 
CET 
CP 
TC 
0 0-07 

Description 

Parallel Data Inputs 
Parallel Enable Input (Active LOW) 
Up-Down Count Control Input 
Count Enable Parallel Input (Active LOW) 
Count Enable Trickle Input (Active LOW) 
Clock Input 
Terminal Count Output (Active LOW) 
Flip-Flop Outputs 
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Connection Diagrams 

03 rg 
04@1 

GND rHl 
Ne ~ 

Q, ~ 

06im 
Q7l!!1 

Pin Assignment 
for DIP and SOIC 

Q2 0, 00 Ne U/O fiE Po 

[jj]~[!][!]m[!][!] 

1!!l~~~~l!lJl!!I 
CP CEP CEf Ne fC P7 p& 

Pin AsSignment 
for LCC and PCC 

54FI74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[II PI 

m", 
mp3 
[TI NC 

~vcc 

I!7l p, 

l!!I p, 



Logic Diagram 

CP U/D 

~n'r-
y 
t-

'7 ~'7 '<& 

1--------------------------~-I 1 of 8 

I 

I JQ 
I -

Po 

r-'.~ 
,--- otherT ~tages I 

~~~ 
I ~j~ i 

i I 
'- -------------------------~ 

=Di P 
ClK 

I 

~P ClK 

~P ClK 

>--t. 

J-iP 
elK 

f---. 
P ClK 

P, 
I 

t:::::t 
r-R P ClK 

P, 

H 
t=::::r P ClK 

? 
TC 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Function Table 

PE CE15 CEf 

L X X 

H H X 
H X H 
H L L 
H I.- L 

U/D CP 

X t 

X t 
X t 
H t 
L t 

Function 

Parallel Load all 
Flip·Flops 
Hold 
Hold (TC held HIGH) 
Count Up 
Count Down 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
t=Transltlon LOW·to·HIGH 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 50 70 Outputs HIGH 

Iccl 
Power Supply Current 

80 100 
rnA 

Outputs LOW 
Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA=+25°C TAl VCC= TAl Vec= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 80 100 MHz 3·1 

tplH Propagation Delay 10.0 3·1 
tpHl CP to an 10.0 

ns 
3·7 

tplH 
Propagation Delay 

15.0 
3·1 

ufo to TC 
ns 

3·2 

tplH 
Propagation Delay 

15.0 
3·1 

CET to TC 
ns 

3·2 

tpHl 
Propagation Delay 

15.0 
3·1 

CP to TC 
ns 

3·2 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA =+25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) Data to CP 5.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 
th(L) Data to CP 0 

ts(H) Setup Time, HIGH or LOW 12.0 
ts(L) PE to CP 12.0 • ns 3-5 
th(H) Hold Time, HIGH or LOW 0 
th(L) PE to CP 0 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) CET or CEP to CP 10.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 
th(L) CET or CEP to CP 0 

tw(H) Clock Pulse Width, HIGH 5.0 ns 3-7 
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54F/74F273 

Octal D Flip-Flop 

ht edge-triggered Ootype flip-flops with individual 0 
The common buffered Clock (CP) and Master Reset 

(clear) all flip-flops simultaneously_ 

. The state of each 0 input, one setup 
sition, is transferred to the 

All outputs will be forced LOW indepe 
a LOW voltage level on the MR input. The d 
applications where the true output only is requ 
Master Reset are common to all storage elements. 

• Ideal Buffer for MOS Microprocessor or Memory 
• Eight Edge-Triggered D Flip-Flops 
• Buffered Common Clock 
• Buffered, Asynchronous Master Reset 
• See 'F377 for Clock Enable Version 
• See 'F377 for Transparent Latch Version 
• See 'F374 for 3-State Version 

Ordering Code: See Section 5 

Logic Symbol 

CP 

MR 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Master Reset (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Data Outputs 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

03 02 02 a, 01 

~[l][K]w[4J 

OJ I]] rn Dc 

GND [i]] [2J Oc 

~[15]Ii.6l[i7]1i.6l 
05 05 Q6 06 07 

Pin Assignment 
for LCC and PCC 

54F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[i]Mil 

@Q] Vee 

~O' 



Mode Select·Function Table 

Inputs Output 
Operating Mode 

MR CP On Qn 

Reset (Clear) L X X L 

Load '1' H I h H 

Load '0' H I I L 

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 = Immaterial 
1= LOW-to-HIGH clock transition 

Logic Diagram 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays_ 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 50 60 rnA Vce= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. Symbol Parameter Vcc= +5.0V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 3·1 

t pLH Propagation Delay 10.0 3·1 
tpHL Clock to Output 11.0 

ns 
3·7 

tpLH Propagation Delay 11.0 3·1 
tpHL MR to Output 11.0 

ns 
3·11 

AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA= + 25°C TA'VCC= TA'VCC= Units 

Fig. 
Vcc= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) Data to CP 3.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 1.0 
th(L) Data to CP 1.0 

tw(L) Clock Pulse Width, LOW 4.0 ns 3-7 

tw(H) MR Pulse Width 4.0 
3-11 

tw(L) HIGH or LOW 4.0 
ns 

tree Recovery Time, MR to CP 3.0 ns 3-11 
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54F/74F280 

9-Bit Parity Generator/Checker 

Description 
The 'F280 is a high-speed parity generator/checker that accepts nine bits 
of input data and detects whether an even or an odd number of these 
inputs is HIGH. If an even number of inputs is HIGH, the Sum Even 
output is HIGH. If an odd number is HIGH, the Sum Even output is LOW. 
The Sum Odd output is the complement of the Sum Even output. 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Truth Table 

Data Inputs 
Odd Parity Output 
Even Parity Output 

Outputs 

Description 

Number of 
HIGH Inputs 
lo-Ia E Even E Odd 

0, 2, 4, 6, 8 
1,3,5,7,9 

H = HIGH Voltage Level 
L = LOW Voltage Level 

H 
L 

L 
H 
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Connection Diagrams 

10~ 

GND I'll] 
NC [i] 

Ie Ii] 

11 611 

Pin Assignment 
for DIP and sOle 

IE NC Is NC NC 

~[7]~mw 

~~~[jlJ~ 
12 NC 13 NC 14 

Pin Assignment 
for Lee and pee 

54F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 
25/12.5 

IIi I, 
016 
[i] NC 

@l Vee 

[iIDlo 

• 



280 

Logic Diagram 

Is 17 16 

Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 25 38 mA Vec=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = + 25°C TA • Vce= TA• Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF • Min Typ Max Min Max Min Max 

t pLH Propagation Delay 6.5 10.0 15.0 6.5 20.0 6.5 16.0 3-1 
tpHL In to EE 6.5 11.0 16.0 6.5 21.0 6.5 17.0 

ns 
3-10 

tpLH Propagation Delay 6.5 10.0 15.0 6.5 20.0 6.5 16.0 3-1 
tpHL In to Eo 6.5 11.0 16.0 6.5 21.0 6.5 17.0 

ns 
3-10 
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54F/74F283 

4-Bit Binary Full Adder 
With Fast Carry 

Description 
The 'F283 high·speed 4·bit binary full adder with internal carry lookahead 
accepts two 4·bit binary words (Ao·A3, Bo·B3) and a Carry input (Co). It 
generates the binary Sum outputs (SO·S3) and the Carry output (C4) from 
the most significant bit. The 'F283 will operate with either active HIGH or 
active LOW operands (positive or negative logic). 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao·A3 

Bo·B3 

Co 
SO·S3 
C4 

A Operand Inputs 
B Operand Inputs 
Carry Input 
Sum Outputs 
Carry Output 

Description 

4·192 

Connection Diagrams 

Co rn 
GND Ii]] 

NC [j] 

C, [j] 

s, [j] 

Pin Assignment 
for DIP and sOle 

80 Ao NC So Al 

[[]wwww 

~[i5][i5][i7][i5] 
83 A3 NC 52 A2 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.75 
0.5/0.75 

0.5/0.375 
25112.5 
25/12.5 

I1l B, 

[2] s, 

ITJ NC 

~ Vee 

~B' 



Functional Description 
The 'F283 adds two 4-bit binary words (A plus B) 
plus the incoming Carry (Co). The binary sum 
appears on the 5um (50-53) and outgoing carry (C4) 
outputs. The binary weight of the various inputs 
and outputs is indicated by the subscript numbers, 
representing powers of two. 

20(Ao + Bo + Co) + 21(A1 + B1) 
+ 22(A2 + B2l + 23(A3 + B3l 

=50+251 +452+853+ 16C4 

Where ( + ) = plus 

Interchanging inputs of equal weight does not 
affect the operation. Thus Co, Ao, Bo can be 
arbitrarily assigned to pins 5, 6 and 7 for DIP5, and 
7, 8 and 9 for chip carrier packages. Due to the 
symmetry of the binary add function, the 'F283 can 
be used either with all Inputs and outputs active 
HIGH (positive logic) or with all inputs and outputs 
active LOW (negative logic). 5ee Figure a. Note 
that If Co is not used it must be tied LOW for 
active HIGH logic or tied HIGH for active LOW 
logic. 

Fig. a Active HIGH versus Active LOW 
Interpretation 

Co Ao A1 A2 A3 Bo B1 

Logic Levels L L H L H H L 

Active HIGH 0 0 1 0 1 1 0 
Active LOW 1 1 0 1 0 0 1 

B2 

L 

0 
1 

B3 

H 

1 
0 

283 

Due to pin limitations, the intermediate carries of 
the 'F283 are not brought out for use as inputs or 
outputs. However, other means can be used to 
effectively insert a carry into, or bring a carry out 
from, an intermediate stage. Figure b shows how 
to make a 3-bit adder. Tying the operand inputs of 
the fourth adder (A3, B3) LOW makes 53 dependent 
only on, and equal to, the carry from the third 
adder. Using somewhat the same principle, 
Figure c shows a way of dividing the 'F283 into a 
2-bit and a 1-bit adder. The third stage adder (A2, 
B2, 52) is used merely as a means of getting a 
carry (C10) signal into the fourth stage (via A2 and 
B2l and bringing out the carry from the second 
stage on 52' Note that as long as A2 and B2 are the 
same, whether HIGH or LOW, they do not 
influence 52' 5imilarly, when A2 and B2 are the 
same the carry into the third stage does not 
influence the carry out of the third stage. Figure D 
shows a method of implementing a 5-lnput 
encoder, where the inputs are equally weighted. 
The outputs 50' 51 and 52 present a binary number 
equal to the number of inputs 11-15 that are true. 
Figure e shows one method of implementing a 
5-input majority gate. When three or more of the 
inputs 11-15 are true, the output M5 is true. 

So 51 52 53 C4 

H H L L H 

1 1 0 0 1 
0 0 1 1 0 

Active HIGH: 0 + 10 + 9 = 3 + 16 Active LOW: 1 + 5 + 6 = 12 + 0 

Fig. b 3·Blt Adder Fig. c 2·Bit and 1·Bit Adders 

L 

Co 

Co Co C" 

C3 
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Fig. d 5·lnput Encoder Fig. e 5·lnput Majority Gate 

Ii If 
Ao Bo A1 

Co >-- Co 

So 

I 

Logic Diagram 

Co 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 36 55 rnA Vee = Max 
Inputs = HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA=+25°C TAl Vee = TAl Vee = Fig • 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF • Min Typ Max Min Max Min Max 

t pLH Propagation Delay 3.5 7.0 9.5 3.5 14.0 3.5 10.5 3·1 
tpHL Co to Sn 4.0 7.0 9.5 4.0 14.0 4.0 10.5 

ns 3-10 

tpLH Propagation Delay 4.0 7.0 9.5 4.0 14.0 4.0 10.5 3-1 
tpHL An or Bn to Sn 3.5 7.0 9.5 3.5 14.0 3.5 10.5 

ns 
3-10 

t pLH Propagation Delay 3.5 5.7 7.5 3.5 10.5 3.5 8.5 3-1 
tpHL Co to C4 3.0 5.4 7.0 3.0 10.0 3.0 8.0 

ns 
3-4 

tpLH Propagation Delay 3.5 5.7 7.5 3.5 10.5 3.5 8.5 3-1 
tpHL An or Bn to C4 3.0 5.3 7.0 3.0 10.0 3.0 8.0 

ns 
3-4 
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54F/74F298 

Quad 2-lnput Multiplexer With Storage 

T 
of dat 
put (S). Th 
chronous wit 

igh-speed multiplexer with storage. It selects four bits 
rces (Ports) under the control of a common Select in­

ata is transferred to the 4-bit output register syn­
transition of the Clock input (CP). The 

4-bit register is fu . The Data inputs (10 and 11) and Select 
time prior to the HIGH-to-LOW input (S) must be stabl 

transition of the clock for p 

Ordering Code: See Section 5 

Logic Symbol 

s 
CP 

tion. 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

11a-1 1d 

loa-lad 
S 
CP 
Qa-Qd 

Source 1 Data Inputs 
Source 0 Data Inputs 
Select Input 

Description 

Clock Pulse Input (Active Falling Edge) 
Outputs 
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Connection Diagrams 

10d []] 

GND [iOJ 

NC [1iJ 

loe [g] 

s[i] 

Pin Assignment 
for DIP and SOIC 

110 he NC lOb lOa 

[8J[l][8J[i]@] 

[i][i][i6J@l[i6J 
CP ad NC Oc Ob 

Pin Assignment 
for LCC and PCC 

54F/74F(U_L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[II ,,~ 

rn lib 

ITl NC 

~VCC 

[iOJ Q, 



Logic Diagram 

lOa lOb 10c IOd 

s 

Cp-----cl~r-t_~------------+_~------------t_~------------~ 

'-+---1 R t---+--t R t---+----1 R 

CP 

Qa 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

CP 

Qc 

DC Characteristics over Op~rating Temperature Range (unless otherwise specified) 

54 F174 F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 31 46 rnA Vee= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54FI74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee = Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
CL=50 pF CL=50 pF CL=50 pF 

No. 

Min Typ Max Min Max Min Max 

fmax Maximum Clocl< Frequency 105 MHz 3·1 

tpLH Propagation Delay 7.0 3-1 
tpHL CP to Q 7.0 

ns 
3-8 

AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA' Vee = Unlt$ 

Fig. 
Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 
ts(L) Dto CP 4.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 0 
th(L) D to CP 0 

ts(H) Setup Time, HIGH or LOW 8.0 
ts(L) S to CP 8.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 0 
th(L) $ to CP 0 

tw(H) CP Pulse Width 5.0 3-8 
tw(L) HIGH or LOW 5.0 

ns 



54F/74F299 

8-lnput Universal Shift/Storage Register 
With Common Parallel I/O Pins 

Description 
The 'F299 is an 8-bit universal shift/storage register with 3-state outputs. 
Four modes of operation are possible: hold (store), shift left, shift right 
and load data. The parallel load inputs and flip-flop outputs are 
multiplexed to reduce the total number of package pins. Additional 
outputs are provided for flip-flops 0 0-07 to allow easy serial cascading. A 
separate active LOW Master Reset is used to reset the register. 

• Common Parallel 1/0 for Reduced Pin Count 
• Additional Serial Inputs and Outputs for Expansion 
• Four Operating Modes: Shift Left, Shift Right, Load and Store 
• 3-State Outputs for Bus-Oriented Applications 

Ordering Code: See Section 5 

Logic Symbol 

So 

s, 
CP 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

CP 
DSo 
DS7 

So, S1 
MR 
OE1, OE2 
1/00-1/07 

Description 

Clock Pulse Input (Active Rising Edge) 
Serial Data Input for Right Shift 
Serial Data Input for Left Shift 
Mode Select Inputs 
Asynchronous Master Reset Input (Active LOW) 
3-State Output Enable Inputs (Active LOW) 
Parallel Data Inputs or 
3-State Parallel Outputs 
Seria\ Outputs 
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Connection Diagrams 

MAl]] 

GNO ~ 

os, [j] 

CP [!gl 

liD, [j] 

Pin Assignment 
for DIP and SOIC 

00 1/00 1/02 1/04 1106 

[!][1J[!][]]11l 

1!4l[SJ[SJ[jZJ[Sj 
1/03 1/05 1107 07 DS7 

Pin Assignment 
for LCC and pce 

54F/74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.375 
0.5/0.375 

1.75/0.406 
75/15 (12.5) 

25/12.5 

[]] 0E2 

mOE, 
ITlSo 
@QI Vee 

~s, 

• 
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Logic Diagram 

-

-

-

-

-

CP 
DC Of-+f-I>-'L~ 1/01 

~ 

-

DSO CP 00 MR 

Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Functional Description 
The 'F299 contains eight edge-triggered Ootype flip­
flops and the interstage logic necessary to perform 
synchronous shift left, shift right, parallel load and 
hold operations. The type of operation is 
determined by So and S1' as shown in the Mode 
Select Table. All flip-flop outputs are brought out 
through 3-state buffers to separate 1/0 pins that 
also serve as data inputs in the parallel load mode. 
0 0 and 0 7 are also brought out on other pins for 
expansion in serial shifting of longer words. 

A LOW signal on MR overrides the Select and CP 
inputs and resets the flip-flops. All other state 
changes are initiated by the rising edge of the 
clock. Inputs can change when the clock is in 
either state provided only that the recommended 
setup and hold times, relative to the rising edge of 
CP, are observed. 

A HIGH signal on either OE1 or OE2 disables the 
3-state buffers and puts the 1/0 pins in the high 
impedance state. In this condition the shift, hold, 
load and reset operations can still occur. The 
3-state buffers are also disabled by HIGH signals 
on both So and S1 in preparation for a parallel load 
operation. 

Mode Select Table 

Inputs 
Response 

MR S1 So CP 

L X X X 
H H H .r 
H L H .r 
H H L .r 
H L L X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Asynchronous Reset; 0 0-07 = LOW 
Parallel Load; liOn -On 
Shift Right; OSO-OO' 0 0-01, etc. 
Shift Left; OS7-g7' 0 7-06, etc. 
Hold 
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DC Characterlsllcs over Operating Temperature Range (unless otherwise specified) 

70F174F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 68 95 mA 
Vee = Max, OE= HIGH 
CP= HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Input Frequency 70 100 70 MHz 3·1 

tpLH Propagation Delay 4.0 7.0 9.0 4.0 10.0 
tpHL CP to Qo or Q7 3.5 6.5 8.5 3.5 9.5 

ns 3·1,3·7 
tpLH Propagation Delay 4.0 7.0 9.0 4.0 10.0 
tpHL CP to lIOn 5.0 8.5 11.0 5.0 12.0 

tpHL 
Propagation Delay 

4.5 7.5 9.5 4.5 10.5 
MR to Qo or Q 7 

ns 3·1,3·11 

tpHL 
Propagation Delay 

6.5 11.0 14.0 6.5 15.0 
MR to lIOn 

tpZH Output Enable Time 3.5 6.0 8.0 3.5 9.0 
tpZL OEto lIOn 4.0 7.0 10.0 4.0 11.0 3·1 

ns 3·12 
tpHZ Output Disable Time 2.5 4.5 6.0 2.5 7.0 3·13 
tPL2 OE to liOn 2.0 4.0 5.5 2.0 6.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 8.5 8.5 
ts(L) So or S1 to CP 8.5 8.5 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) So or S1 to CP 0 0 

ts(H) Setup Time, HIGH or LOW 5.5 5.5 
ts(L) lIOn, OSo or OS7 to CP 5.5 5.5 • ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) lIOn, OSo or OS7 to CP 2.0 2.0 

tw(H) CP Pulse Width 7.0 7.0 
3·7 

tw(L) HIGH or LOW 7.0 7.0 
ns 

tw(L) MR Pulse Width, LOW 7.0 7.0 ns 3·11 

tree Recovery Time, MR to CP 7.0 7.0 ns 3·11 
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54F/74F322 

8-Bit Serial/Parallel Register 
With Sign Extend 

Description 
The 'F322 is an 8-bit shift register with provision for either serial or 
parallel loading and with 3-state parallel outputs plus a bi-state serial 
output. Parallel data inputs and parallel outputs are multiplexed to 
minimize pin count. State changes are initiated by the rising edge of the 
clock. Four synchronous modes of operation are possible: hold (store), 
shift right with serial entry, shift right with sign extend and parallel load. 
An asynchronous Master Reset (MR) input overrides clocked operation 
and clears the register. 

• Multiplexed Parallel 1/0 Ports 
• Separate Serial Input and Output 
• Sign Extend Function 
• 3-State Outputs for Bus Applications 

Ordering Code: See Section 5 

Logic Symbol 

S Do D1 

RE 

SIP 

SE 

OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

RE 
sip 
SE 
S 
0 0,01 

CP 
MR 
OE 
0 0 
1/00-1/07 

Description 

Register Enable Input (Active LOW) 
Serial (HIGH) or Parallel (LOW) Mode Control Input 
Sign Extend Input (Active LOW) 
Serial Data Select Input 
Serial Data Inputs 
Clock Pulse Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active LOW) 
3-State Output Enable Input (Active LOW) 
Bi-state Serial Output 
Multiplexed Parallel Data Inputs or 
3-State Parallel Data Outputs 
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Connection Diagrams 

MAW 
GND [i]] 

CP ITIi 

00 Ii] 

I/O()~ 

Pin Assignment 
for DIP and sOle 

DE 110, 11031105 1/07 

wITlwmm 

[i4J~[i4Jl!?l~ 
1/021/041/06 01 SE 

Pin Assignment 
for Lee and pee 

S4Fn4F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/1.125 

0.5/0.75 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
1.75/0.406 

25/12.5 

[]] Do 

[]] SIP 

[j]ilE 

~ Vee 

[iIDs 



Functional Description 
The 'F322 contains eight D-type edge triggered flip­
flops and the interstage gating required to perform 
right shift and the intrastage gating necessary for 
hold and synchronous parallel load operations. A 
LOW signal on RE enables shifting or parallel 
loading, while a HIGH signal enables the hold 
mode. A HIGH signal on Sip enables shift right, 
while a LOW signal disables the 3-state output 
buffers and enables parallel loading. In the shift 
right mode a HIGH signal on SE enables serial 
entry from either Do or D1, as determined by the S 

Mode Select Table 

Inputs 
Mode 

MR RE sip SE S OE* CP 

Clear L X X X X L X 
L X X X X H Z 

Parallel 
H L L X X X I Load 

Shift H L H H L L I 
Right H L H H H L I 

Sign 
H L H L X L I 

Extend 

Hold H H X X X L I 

322 

input. A LOW signal on SE enables shift right but 
Q7 reloads its contents, thus performing the sign 
extend function required for the 'F384 Twos 
Complement Multiplier. A HIGH signal on OE 
disables the 3-state output buffers, regardless of 
the other control inputs. In this condition the 
shifting and loading operations can still be 
performed. 

Outputs 

1107 I/0s 1/05 1/04 1/03 1102 1/01 1/00 0 0 

L L L L L L L L L 
Z Z Z Z Z Z Z Z L 

17 16 15 14 13 12 11 10 10 

Do 0 7 0 6 0 5 0 4 03 O2 0 1 0 1 
D1 0 7 0 6 0 5 0 4 03 O2 0 1 0 1 

0 7 0 7 0 6 0 5 0 4 03 O2 0 1 0 1 

NC NC NC NC NC NC NC NC NC 

'When the OE input is HIGH all lIOn terminals are at the high impedance state; sequential operation or clearing of the 
register is not affected. 

1_ Irlo = The level of the steady-state input at the respective I/O terminal is loaded into the flip-flop while the 
flip-flop outputs (except Ool are isolated from the 1/0 terminal. 

2. Do, D1 = The level of the steady-state inputs to the serial multiplexer input. 
3. 0rOo = The level of the respective an flip-flop prior to the last Clock LOW-to-HIGH transition. 
H = HIGH Voltage Level 
L= LOW Voltage Level 
Z= High Impedance Output State 
I = LOW-lo-HIGH Transition 
NC = No Change 
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Logic Diagram 
Q 
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Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Ice Power Supply Current 60 90 mA Vee = Max, CP=HIGH 
Output Disabled 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA , Vee= Fig. 
Symbol Parameter Vee = +5.0 V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF • Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 70 90 50 70 MHz 3·1 

tpLH Propagation Delay 3.5 5.5 7.5 3.0 9.5 3.5 8.5 
tpHL CP to lIOn 4.0 6.0 8.0 3.5 10.0 3.5 9.0 

ns 3-1,3-7 
tpLH Propagation Delay 3.5 7.0 9.0 3.5 11.0 3.5 10.0 
tpHL CP to 0 0 3.5 6.0 8.0 3.5 10.0 3.5 9.0 

tpHL 
Propagation Delay 

6.0 10.0 13.0 6.0 15.0 6.0 14.0 
3-1 

MR to I/On 
ns 

3-11 

t pHL 
Propagation Delay 

5.5 9.5 12.0 5.5 14.0 5.5 13.0 
3-1 

MR to 0 0 
ns 

3-11 

t pzH Output Enable Time 3.0 6.5 9.0 3.0 12.5 3.0 10.0 
tpzL DE to lIOn 4.0 8.5 11.0 4.0 14.5 4.0 12.0 3-1 

ns 3-12 
tpHZ Output Disable Time 2.0 4.5 6.0 2.0 8.0 2.0 7.0 3-13 
tpLZ DE to lIOn 2.0 5.0 7.0 2.0 10.0 2.0 8.0 

tpZH Output Enable Time 4.5 8.0 10.5 4.5 13.5 4.5 11.5 
tpZL sip to lIOn 5.5 10.0 14.0 5.5 17.0 5.5 15.0 3-1 

ns 3-12 
tpHZ Output Disable Time 5.0 9.0 11.5 5.0 16.5 5.0 12.5 3-13 
tpLZ SiP to lIOn 6.0 12.0 15.5 6.0 19.5 6.0 16.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 6.0 8.0 7.0 3-5 
ts(L) RE to CP 14.0 18.0 16.0 

ns 

th(H) Hold Time, HIGH or LOW 0 0 0 
3-5 

th(L) RE to CP 0 0 0 
ns 

ts(H) Setup Time, HIGH or LOW 6.5 8.5 7.5 
3-5 

ts(L) Do, D1 or liOn to CP 6.5 8_5 7_5 ns 

th(H) Hold Time, HIGH or LOW 2.0 3_0 3.0 
3-5 

th(L) Do, D1 or liOn to CP 2.0 3.0 3.0 
ns 

ts(H) Setup Time, HIGH or LOW 7.0 9.0 8.0 
3-5 

ts(L) SE to CP 2.5 4.5 3.5 
ns 

th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
3-5 

th(L) SE to CP 0 0 0 
ns 

ts(H) Setup Time, HIGH or LOW 11.0 13.0 12.0 
3-5 

ts(L) SIP to CP 13.5 21_0 15.5 
ns 

ts(H) Setup Time, HIGH or LOW 6_5 8.5 7.5 
3-5 

ts(L) S to CP 9.0 11.0 10_0 
ns 

th(H) Hold Time, HIGH or LOW 0 0 0 
3-5 

th(L) S or SIP to CP 0 0 0 
ns 

tw(H) CP Pulse Width, HIGH 7.0 8.0 7.0 ns 3-7 

tw(L) MR Pulse Width, LOW 5.5 7.5 6.5 ns 3-11 

tree 
Recovery Time 

8.0 9.5 8.0 ns 3-11 
MR to CP 
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54F/74F323 

8-Bit Universal Shift/Storage Register 
With Synchronous Reset and Common I/O Pins 

Description 
The 'F323 is an B-bit universal shift/storage register with 3-state outputs. 
Its function is similar to the 'F299 with the exception of Synchronous 
Reset. Parallel load inputs and flip-flop outputs are multiplexed to 
minimize pin count. Separate serial inputs and outputs are provided for 
0 0 and 0 7 to allow easy cascading. Four operation modes are possible: 
hold (store), shift left, shift right and parallel load. 

• Common Parallel I/O for Reduced Pin Count 
• Additional Serial Inputs and Outputs for Expansion 
• Four Operating Modes: Shift Left, Shift Right, Load and Store 
• 3·State Outputs for Bus-Oriented Applications 

Ordering Code: See Section 5 

Logic Symbol 

So 

S, 

cp 

OSo os, 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

CP 
DSo 
DS7 

So, S1 
SR 
OE1, OE2 
1100-1107 

Description 

Clock Pulse Input (Active Rising Edge) 
Serial Data Input for Right Shift 
Serial Data Input for Left Shift 
Mode Select Inputs 
Synchronous Reset Input (Active LOW) 
3-State Output Enable Inputs (Active LOW) 
Multiplexed Parallel Data Inputs 
3-State Parallel Data Outputs 
Serial Outputs 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 
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Pin Assignment 
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Logic Diagram DS7 

r--

ff CP 
o Q 
'----

.---

~~ CP 
-r o Q 

'--,"-
-

~~ CP 
- ...... o Q 

-, ..... 
-

L-~ CP 
o Q 

-~ -,'-
.---

r er CP 
o Q 
'--

-

~~ 
CP 
o Q 

-
-

~~ CP 
'---::::; o Q 

-, ..... 
-

So 
~ 

CP 
o Q 
--' 

TIF ~ ,J. 

I 1 I I 
DSo SR CP Qo 

Please note that this diagram is provided only for the understanding of logic 
operations .andshould not be used to estlmat~ propagation delays. 
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Functional Description 
The 'F323 contains eight edge-triggered D-type flip­
flops and the interstage logic necessary to perform 
synchronous reset, shift left, shift right, parallel 
load and hold operations. The type of operation is 
determined by So and S1 as shown in the Mode 
Select Table. All flip-flop outputs are brought out 
through 3-state buffers to separate 1/0 pins that 
aiso serve as data inputs in the parallel load mode. 
Qo and Q7 are also brought out on other pins for 
expansion in serial shifting of longer words. 

A LOW signal on SR overrides the Select inputs 
and allows the flip-flops to be reset by the next 
riSing edge of CPo All other state changes are also 
initiated by the LOW-to-HIGH CP transition. Inputs 

Mode Select Table 

Inputs 
Response 

L X X 1 Synchronous Reset; QO-Q7 = LOW 
H H H 1 Parallel Load; lIOn - Qn 

323 

can change when the clock is in either state 
provided only that the recommended setup and 
hold times, relative to the rising edge of CP, are 
observed. 

A HIGH signal on either OE1 or 0E2 disables the 
3-state buffers arid puts the 1/0 pins in the high 
impedance state. In this condition the shift, load, 
hold and reset operations can still occur. The 
3-state buffers are also disabled by HIGH signals 
on both So and S1 in preparation for a parallel load 
operation. 

H L H 1 Shift Right; DSo - Qo, Qo - Q1' etc. 
H H L 1 
H L L X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Shift Left; DS7 - Q7' Q7 - Q6' etc. 
Hold 

1 = LOW-to-HIGH transition 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lec Power Supply Current 68 95 mA Vee = Max, CP = HIGH 
Outputs Disabled 

• 
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AC Characterisiics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA= + 25°C TA'VCC= TA,Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL =50 pF 
No. 

Min Typ Max Min Max Min Max 

fmax Maximum Input Frequency 70 100 70 MHz 3·1 

tpLH Propagation Delay 4.0 7.0 M 4.0 10.0 
t pHL CP to 0 0 or 0 7 3.5 6.5 8.5 3.5 9.5 

ns 3·1,3·7 
tpLH Propagation Delay 4.0 7.0 9.0 4.0 10.0 
tpHL CP to liOn 5.0 8.5 11.0 5.0 12.0 

tpZH Output Enable Time 
3.5 6.0 8.0 3.5 9.0 

tpZL 4.0 7.0 10.0 4.0 11.0 3·1 
ns 3-12 

tpHZ Output Disable Time 
2.5 4.5 6.0 2.5 7.0 3-13 

tpLZ 2.0 4.0 5.5 2.0 6.5 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA=+25°C TA, Vee = TA,Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) SetupTime, HIGH or LOW 8.5 8.5 
ts(L) So or S1 to CP 8.5 8.5 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) So or S1 to CP 0 d 

ts(H) Setup Time, HIGH or LOW 5.0 5.0 
ts(L) liOn, DSo, DS7 to CP 5.0 5.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) liOn, DSo, DS7 to CP 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 10,0 10.0 
ts(L) SR to CP 10.0 10.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) SR to CP 0 d 

tw(H) CP Pulse Width 7.0 7.0 
3·7 tw(L) HIGH or LOW 7.0 7.0 

ns 
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54F/74F350 

4-Bit Shifter 
With 3-State Outputs 

Description 
The 'F350 is a specialized multiplexer that accepts a 4-bit word and shifts 
it 0, 1,2 or 3 places, as determined by two Select (So, Sl) inputs. For 
expansion to longer words, three linking inputs are provided for lower­
order bits; thus two packages can shift an 8-bit word, four packages a 
16-bit word, etc. Shifting by more than three places is accomplished by 
paralleling the 3-state outputs of different packages and using the Output 
Enable (OE) inputs as a third Select level. With appropriate 
interconnections, the 'F350 can perform zero-backfill, sign-extend or end­
arbund (barrel) shift functions. 

• Linking Inputs for Word Expansion 
• 3-State Outputs for Extending Shift Range 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

So, Sl 
1.3-13 

OE 
0 0-03 

Select Inputs 
Data Inputs 

Description 

Output Enable Input (Active LOW) 
3-State Outputs 

4-213 

350 

Connection Diagrams 
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Functional Description 
The 'F350 is operationally equivalent to a 4-input 
multiplexer with the inputs connected so that the 
select code causes successive one-bit shifts of the 
data word. This internal connection makes it 
possible to perform shifts of 0, 1, 2 or 3 places on 
words of any length. 

A 7-bit data word is introduced at the In inputs and 
is shifted according to the code applied to the 
select inputs 50' 51' Outputs 0 0-03 are 3-state, 
controlled by an active LOW output enable (OE). 
When OE is LOW, data outputs will follow selected 
data inputs; when HIGH, the data outputs will be 
forced to the high impedance state. This feature 
allows shifters to be cascaded on the same output 

Truth Table 

Inputs Outputs 

OE S1 So 0 0 0 1 O2 

H X X Z Z Z 
L L L 10 11 12 
L L H 1.1 10 11 
L H L 1.2 1.1 10 
L H H 1.3 1.2 1.1 

Logic Diagram 

L3 L2 1-1 

lines or to a common bus. The shift function can 
be logical, with zeros pulled in at either or both 
ends of the shifting field; arithmetic, where the 
sign bit is repeated during a shift down; or end 
around, where the data word forms a Gontinous 
loop. 

Logic Equations 

00 = 505110+ 50511.1 + 5 05 11.2+ 50511.3 
0 1 =505 111 +505110+50511.1 +50511.2 
O2 = 5 05 112+ 505 111 + 5 05110+ 505 11.1 
0 3 = 5 05113 + 505 112 + 505111 + 505110 

0 3 

Z 
13 
12 
11 
10 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

So OE 

Please note that this diagram is provided only for the understanding of 
logic operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 22 35 Outputs HIGH 

ICCl Power Supply Current 27 41 rnA Outputs LOW Vcc=Max 

lecz 26 42 Outputs OFF 

AC Characteristics: See Section 3 for waveforms and load configurations • 54F174F 54F 74F 

TA= +25°C TAl Vce= TAl Vce= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 3.0 4.5 6.0 3.0 7.0 3·1 
tPHL In to On 2.5 4.0 5.5 2.5 6.5 

ns 
3·4 

tpLH Propagation Delay 4.0 7.8 10.0 4.0 11.0 3·1 
tpHl Sn to On 3.0 6.5 8.5 3.0 9.5 

ns 
3·10 

tPZH Output Enable Time 
2.5 5.0 7.0 2.5 8.0 

tpZl 4.0 7.0 9.0 4.0 10.0 3·1 
ns 3·12 

tpHZ Output Disable Time 
2.0 3.9 5.5 2.0 6.5 3·13 

tpLZ 2.0 4.0 5.5 2.0 6.5 
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Applications 

16·Blt Shlft·Up 0 to 3 Places, Zero Backfill 

o 1 2 3 

GND 
I I I 

L3 L1 10 11 12 13 - 50 '-2 
r- 51 

r: DE 
Vo V1 

o 

Function Table 

L 
L 
H 
H 

L 
H 
L 
H 

-
-

V2 V3 
-<l 

2 3 

Shift Function 

ND Shift 
Shift 1 Place 
Shift 2 Places 
Shift 3 Places 

4 5 6 7 

I 
L3 L110 11 

50 '-2 
12 13 

51 

DE 
Vo V1 V2 V3 

456 

8·Bit End Around Shift 0 to 7 Places 

o 1 2 3 

T 
I 

- L3 1-1 10 11 12 13 - '-3 L1 10 h 12 13 
50 L2 So '-2 

r- Sl ;-- 51 

r< DE r< DE 
Vo V1 V2 V3 Vo V1 V2 V3 

o 2 3 

8 9 1011 

I I 
'-3 1-1 10 11 12 13 .---- 50 '-2 

- 51 

r: DE 
Vo V1 V2 V3 

8 9 10 11 

4 567 

r 

.---- 1-3 L1 10 11 12 13 
So 1-2 

- Sl 

-() DE 
Vo V1 V2 V3 

4 5 6 7 

_______ ~21L _ 

1213 14 15 

I 
L3 '-1 10 11 12 13 - 50 1-2 

- 51 

-() DE 
Vo V1 V2 V3 

12 13 14 15 

I I 
- 1-3 1-1 10 11 12 13 

50 L2 

- 51 

r< DE 
Vo V1 V2 V3 
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Function Table 

S2 S1 So Shift Function 

L L L No Shift 
L L H Shift End Around 1 
L H L Shift End Around 2 
L H H Shift End Around 3 
H L L Shift End Around 4 
H L H Shift End Around 5 
H H L Shift End Around 6 
H H H Shift End Around 7 

13·Bit Twos Complement Scaler • 1211109 8 7 6 5 4 3 2 1 5 

I I I I lIT 
r--

1-3 1_, 10 I, 12 13 
r--

1-3 1-1 10 I, 12 Is - '-3 1_, 10 I, 12 13 
50 '-2 50 1-2 $0 1~2 

r-- 5, - 5, - 5, 

rOE .r OE .r OE Yo Y, Y2 Y3 Yo Y, Y2 Y3 Yo Y, Y2 Ys 

I I -=- I I 
I I I 
I I I I I 

12 11 10 9 8 7 6 5 4 3 2 5 

Function Table 

S1 So Scale 

L L+8 118 
L H+4 1/4 
H L+2 112 
H H No Change 1 

4·217 
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54F/74F352 

Dual 4-lnput Multiplexer 

Description 
The 'F352 is a very high·speed dual 4·input multiplexer with common 
Select inputs and individual Enable inputs for each section. It can select 
two bits of data from four sources. The two buffered outputs present data 
in the inverted (complementary) form. The 'F352 is the functional 
equivalent of the 'F153 except with inverted outputs. 

• Inverted Version of the 'F1S3 
• Separate Enables for Each Multiplexer 
• Input Clamp Diode Limits High Speed Termination Effects 

Ordering Code: See Section 5 

Logic Symbol 

Ea IDa ha 12a l3a lOb 11 b 12b btl Eb 

So 

S, 

Z. Zb 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Side A Data Inputs 
Side B Data Inputs 
Common Select Inputs 
Side A Enable Input (Active LOW) 
Side B Enable Input (Active LOW) 
Multiplexer Outputs (Inverted) 

Connection Diagrams 

z,[!l 
GND ffID 

NC ITIl 
z.,~ 

loo~ 

Pin Assignment 
for DIP and SOIC 

loa 11a NC 12a IJa 

~[I][!]m[1J 

§]jj]~[jrJ~ 
11b 12b Ne I3b So 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

@] 5, 

[]]£. 

OJ NC 

~ Vee 

~Eb 



Functional Description 
The 'F352 is a dual 4-input multiplexer. It selects 
two bits of data from up to four sources under the 
control of the common Select inputs(So, S1)' The 
two 4-input multiplexer circuits have individual 
active LOW Enables (Ea, Eb) which can be used to 
strobe the outputs independently. When the 
Enables (Ea, Eb) are HIGH, the corresponding 
outputs (la' Zb) are forced HIGH. 

The logic equations for the outputs are shown 
below: 

la = Eao(loaoS1oS0 + 11aoS1oS0 + 
12a oS10S0 + 13a oS1 0S0) 

lb = Ebo(loboS1°So + 11boS1oS0 + 
12b oS1 0S0 + 13b oS1 0S0) 

Truth Table 

Select Inputs 

So 51 

X X 
L L 
L L 
H L 

H L 
L H 
L H 
H H 
H H 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 

E 

H 
L 
L 
L 

L 
L 
L 
L 
L 

Inputs (a or b) 

10 11 

X X 
L X 
H X 
X L 

X H 
X X 
X X 
X X 
X X 

12 

X 
X 
X 
X 

X 
L 
H 
X 
X 
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The 'F352 can be used to move data from a group 
of registers to a common output bus. The 
particular register from which the data came would 
be determined by the state of the Select inputs. A 
less obvious application is as a function generator. 
The 'F352 can generate two functions of three 
variables. This is useful for implementing highly 
irregular random logic. 

Output 

13 l 

X H 
X H 
X L 
X H 

X L 
X H 
X L 
L H 
H L 

• 
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Logic Diagram 

So lab 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH Power Supply Current 
9.3 14.0 

rnA 
V1N=Gnd 

Vcc=Max 
ICCL 13.3 20.0 V1N=HIGH 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA, Vce= TA'VCC= Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL =50 pF 
No. 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.5 8.0 11.0 3.0 14.0 3.0 12.5 3·1 
tpHL Sn to Zn 3.0 6.5 8.5 2.5 11.0 2.5 9.5 

ns 
3·10 

tpLH Propagation Delay 2.5 4.5 6.0 2.0 8.0 2.0 7.0 3·1 
tpHL En to Zn 3.0 5.0 7.0 2.5 9.0 2.5 8.0 

ns 
3·4 

-
tpLH Propagation Delay 2.5 5.2 7.0 2.0 9.0 2.0 8.0 3·1 
tpHL In to Zn 1.5 2.5 3.5 1.0 5.0 1.0 4.0 

ns 
3·3 

II 
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54F/74F353 

Dual 4-lnput Multiplexer 
With 3-State Outputs 

Description 
The 'F353 Is a dual 4-input multiplexer with 3-state outputs. It can select 
two bits of data from four sources using common Select inputs. The 
outputs may be individually switched to a high impedance state with a 
HIGH on the respective Output Enable (OE) inputs, allowing the outputs 
to interface directly with bus-oriented systems. 

• Inverted Version of 'F253 
• Multifunction Capability 
• Separate Enables for Each Multiplexer 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

loa-13a 
IOb-13b 
50,51 

OEa 
OEb 

Za' Zb 

Description 

Side A Data Inputs 
Side B Data Inputs 
Common Select Inputs 
Side A Output Enable Input (Active LOW) 
Side B Output Enable Input (Active LOW) 
3-State Outputs (Inverted) 

Functional Description 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

lOa l1a NC 12a l3a 

[!]0l1lrnm 

ZoI1l []]s, 

GND~ [2J OE, 

Ne Iill OJ NC 

2bfg ~vcc 

IOb~ ~OEb 

~[5l[5lIm[5l 
11b 12b NC bb So 

Pin Assignment 
for LCC and PCC 

54FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

The 'F353 contains two identical 4-input 
multiplexers with 3-state outputs. They select two 
bits from four sources selected by common Select 
inputs (So, 51)' The4-input multiplexers have 
individual Output Enable (OEa, OEb) inputs which, 
when HIGH, force the outputs to a high impedance 
(High Z) state. The logic equations for the outputs 
are shown below: 

If the outputs of 3·state devices are tied together, 
all but one device must be in the high impedance 
state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that 
Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that 
there is no overlap. 

Za=OEa-(IOa-S1-S0+ 11s-51-S0+ 
12a -51-SO + 13a -51-SO) 

Zb=OEb-(IOb-S1-S0+ 11b-S1-S0+ 
12b -51-SO + 13b -51-SO) 
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Truth Table 

Select 
Data Inputs 

Output Output 
Inputs 

So Sl 10 11 12 13 

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

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

Address inputs So and Sl are common to both sections. 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z= High Impedance 

Logic Diagram 

lOb 

Zb 

Enable 

OE 

H 
L 
L 
L 

L 
L 
L 
L 
L 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lecH 9.3 14.0 In> Sn' 
OEn=Gnd 

leOl Power Supply Ourrent 13.3 20.0 mA In' Sn=Gnd 
Vee = Max 

leez 15.0 23.0 OEn=HIGH 

AC CharacteristiCs: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = +25°0 TA, Vce= TA, Vee= Fig. 
Symbol Parameter Vee=' +5.0V Mil Oom Units 

No. 
CL=50 pF Ol=50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 3.5 8.0 11.0 3.0 14.0 3.0 12.5 3·1 
tpHl. Sil to Zn 3.0 6.5 8.5 2.5 11.0 2.5 9.5 

ns 
3·10 

t pLH Propagation Delay 2.5 5.2 7.0 2.0 9.0 2.0 8.0 3·1 
tpI'IL In to Zn 1.0 2.5 3.5 1.0 5.0 1.0 4.0 

ns 
3·3 

tPZH Output Enable Time 
3.0 5.5 8.0 3.0 10.5 3.0 9.0 

tpZL. 3.5 6.0 8.0 3.0 10.5 3.0 9.0 3·1 
ns 3·12 

tpl'IZ OutPl:Jt Disable Time 
2.0 3.7 5.0 2.0 7.0 1.5 6.0 3·13 

tpLZ 2.0 4.4 6.0 1.5 8.0 1.5 7.0 
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54F/74F365 • 54F/74F367 

Hex Buffer/Driver With 3-State Outputs 

NC 

wITlww[i] 

w 
GNOIiQ] 

NC ITIl 
[g] 

[j] 

[i4][i5][16]6D[16] 
NC 

Pin Assignment 
for Lee and pee 

Ordering Code: See Section 5 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

3·State Output: Enable Input (Active LOW) 
Inputs 
Outputs 

4·225 

365 • 367' 

Connection Diagrams 

[3J 

[2J OE, 

[i] NC 

@vcc 

[@0E2 

'F365 

rn 
mOE, 

OJ NC 

~Vcc 

[1ID5E2 

'F367 

Pin Assignment 
for DIP and sOle 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

75/40 (30) 

VCC 

OE2 

• 



365 • 367 

Function Table, 'F365 

Inputs 

0E1 OE2 I 

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

Function Table, 'F367 

L 
L 
H 

Inputs 

L 
H 
X 

Outputs 

0 

L 
H 
Z 
Z 

Outputs 

0 

L 
H 
Z 

0 

H 
L 
Z 
Z 

0 

H 
L 
Z 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 
Z = High Impedance 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 35 50 
Iccl Power Supply Current 60 90 mA Vcc=Max 
Iccz 60 90 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= 
Symbol Parameter Vcc= +5.0V Mil Com Units 

Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
7.0 

tpHL 7.0 
ns 

tpZH Enable Time 
14.0 

tpZl 11.0 
ns 

tpHZ Disable Time 
9.0 

tpLZ 17.0 
ns 
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Fig. 
No. 

3·1 
3-4 

3·1,3·13 
3·12 

3·1,3·13 
3·12 
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54F/74F366 • 54F/74F368 Connection Diagrams 

Hex Inverter Buffer 
Wi 3-State Outputs 

GND~ [2] DE, 

NC [i] IT: NC 

Ifil [~Vu, 

Ii] I~ DE, 

'F366 

NC 

[II[1J[II[Ilw 

[II rn 
GNO[i]j [2J OE, 

NC [i1] [i] NC 

[g] ~VCC 

~ !iID 0E2 

~[i][i]621[i] 
NC 

'F368 

Pin Assignment 
for Lee and pee 

Ordering Code: See Section 5 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

3-State Output: Enable Input (Active LOW) 
Inputs 
Outputs 

4·227 

Pin Assignment 
for DIP and sOle 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

75/40 (30) 

Vee 

VCC 

OE, 

0 
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Function Table, 'F366 

Inputs Outputs 

OE1 OE2 I 0 0 

L L L L H 
L L H H L 
X H X Z Z 
H X X Z Z 

Function Table, 'F368 

Inputs Outputs 

OE 0 0 

L L L H 
L H H L 
H X Z Z 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 
Z= High Impedance 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units 

ICCH 35 50 

Conditions 

Iccl Power Supply Current 60 90 mA Vcc= Max 
Iccz 60 90 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= 
Symbol Parameter Vcc= +5.0 V Mil Com Units 

Cl =50pF Cl =50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 
7.0 

tpHl 7.0 
ns 

tpZH Enable Time 
14.0 

tpzl 11.0 
ns 

tpHZ Disable Time 
9.0 

tpLZ 17.0 
ns 
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Fig. 
No. 

3·1 
3-3 

3-1, 3-13 
3-12 

3-1,3-13 
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54F/74F373 

Octal Transparent Latch 
With 3-State Outputs 

Description 
The 'F373 consists of eight latches with 3-state outputs for bus organized 
system applications. The flip-flops appear transparent to the data when 
Latch Enable (LE) is HIGH. When LE is LOW, the data that meets the 
setup times is latched. Data appears on the bus when the Output Enable 
(OE) is LOW. When OE is HIGH the bus output is in the high impedance 
state. 

• Eight Latches in a Single Package 
• 3·State Outputs for Bus Interfacing 

Ordering Code: See Section 5 

Logic Symbol 

LE 

OE 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Latch Enable Input (Active HIGH) 
Output Enable Input (Active LOW) 
3-State Latch Outputs 

4·229 
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Connection Diagrams 

OJ II] 

GND~ 

LE [ill 

0, [g] 

0, [i] 

Pin Assignment 
for DIP and sOle 

D3 02 02 01 01 

1I][7]1I]1I]~ 

~~[i§][i7][i§] 
05 05 06 Of) 0-

Pin Assignment 
for Lee and pee 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 

[3J Dc 

[2J 00 

[iJOE 

~ Vee 

~O, 

• 
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Functional Description 
The 'F373 contains eight Ootype latches with 
3-state output buffers. When the Latch Enable (LE) 
input is HIGH, data on the On inputs enters the 
latches. In this condition the latches are 
transparent, i.e., a latch output will change state 
each time its 0 input changes. When LE is LOW, 
the latches store the information that was present 
on the 0 inputs a setup time preceding the HIGH­
to-LOW transition of LE. The 3-state buffers are 
controlled by the Output Enable (OE) input. When 
OE is LOW, the buffers are in the bi-state mode. 
When OE is HIGH the buffers are in the high 
impedance mode but this does not interfere with 
entering new data into the latches. 

Logic Diagram 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

leez 
Power Supply Current 

38 55 mA 
Vce=Max, OE=HIGH 

(All Outputs OFF) On' LE=Gnd 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA, Vee = Fig. 
Symbol Parameter vee= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 3.0 5.3 7.0 3.0 8.5 3.0 8.0 3·1 
tpHL Dn to On 2.0 3.7 5.0 2.0 7.0 2.0 6.0 

ns 
3·4 

tpLH Propagation Delay 5.0 9.0 11.5 5.0 15.0 5.0 13.0 3·1 
tpHL LE to On 3.0 5.2 7.0 3.0 8.5 3.0 8.0 

ns 
3·7 

tpZH Output Enable Time 
2.0 5.0 11.0 2.0 13.5 2.0 12.0 3·1,3·12 

tpZL 2.0 5.6 7.5 2.0 10.0 2.0 8.5 
ns 

3·13 
a 

tpHZ Output Disable Time 
2.0 4.5 6.5 2.0 10.0 2.0 7.5 3·1,3·12 

tpLZ 2.0 3.8 6.0 2.0 7.0 2.0 6.0 
ns 3·13 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 2.0 2.0 
ts(L) Dn to LE 2.0 2.0 2.0 

ns 3·15 
th(H) Hold Time, HIGH or LOW 3.0 3.0 3.0 
th(L) Dn to LE 3.0 3.0 3.0 

tw(H) LE Pulse Width, HIGH 6.0 6.0 6.0 ns 3·7 
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54F/74F374 

Octal D-Type Flip-Flop 
With 3-State Outputs 

Description 
The 'F374 is a high-speed, low-power octal Ootype flip-flop featuring 
separate Ootype inputs for each flip-flop and 3-state outputs for bus­
oriented applications. A buffered Clock (CP) and Output Enable (OE) are 
common to all flip-flops. 

• Edge-triggered D-Type Inputs 
• Buffered Positive Edge-Triggered Clock 
• 3-State Outputs for Bus-Oriented Applications 

Ordering Code: See Section 5 

Logic Symbol 

CP 

OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Pulse Input (Active Rising Edge) 
3-State Output Enable Input (Active LOW) 
3-State Outputs 

4-232 

Connection Diagrams 

03 [!] 

GND IlPl 
CP ITIl 
o,~ 

D, [j] 

Pin Assignment 
for DIP and SOIC 

03 02 02 01 D, 

[!][1J[!]ill[i] 

~1j][j]@J[j] 
Os Os 06 06 07 

Pin Assignment 
for LCC and PCC 

54FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/15 (12.5) 

rn Do 

[2] 00 

mOE 
~ Vee 

~07 



Functional Description 
The 'F374 consists of eight edge-triggered flip­
flops with individual D-type inputs and 3-state true 
outputs. The buffered clock and buffered Output 
Enable are common to all flip-flops. The eight flip­
flops will store the state of their individual D 
inputs that meet the setup and hold time 
requirements on the LOW-to-HIGH Clock (CP) 
transition. With the Output Enable (OE) LOW, the 
contents of the eight flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. 

Truth Table 

Inputs 

Dn CP 

H I 

L I 

X X 

Logic Diagram 

Outputs 

OE On 

L H 
L L 
H Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Iccz 
Power Supply Current 

55 86 mA Vcc = Max, Dn = Gnd 
(All Outputs OFF) OE=HIGH 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 140 60 70 MHz 3·1 

tpLH Propagation Delay 4.0 6.5 8.5 4.0 10.5 4.0 10.0 3·1 
t pHL CP to On 4.0 6.5 8.5 4.0 11.0 4.0 10.0 

ns 
3·7 

tPZL Output Enable Time 
2.0 9.0 11.5 2.0 14.0 2.0 12.5 

tpZL 2.0 5.8 7.5 2.0 10.0 2.0 8.5 3·1 
ns 3·12 

t pHZ Output Disable Time 
2.0 5.3 7.0 2.0 8.0 2.0 8.0 3-13 

tpLZ 2.0 4.3 5.5 2.0 7.5 2.0 6.5 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= + 25°C TA'VCC= TA'VCC= Units 

Fig. 
Vee = +5.0V Mil Com No_ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 2.5 2.0 
ts(L) Dn to CP 2.0 2.0 2.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) Dn to CP 2.0 2.5 2.0 

tw(H) CP Pulse Width 7.0 7.0 7.0 
3-7 

tw(L) HIGH or LOW 6.0 6.0 6.0 
ns 
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54F/74F377 

Octal D Flip-Flop With Clock Enable 

dge-triggered, Ootype flip-flops with individual 0 in­
mmon buffered Clock (CP) input loads all flip­

Clock Enable (CE) is LOW_ 

responding flip-flop's Q output 

state of each 0 input, one setup 
on, is transferred to the cor­

oust be stable only one 
setup time prior to the LOW-to-HIGH c 
operation_ 

• Ideal for Addressable Register Applications 

or predictable 

• Clock Enable for Address and Data Synchronization Applications 
• Eight Edge-Triggered D Flip-Flops 
• Buffered Common Clock 
• See 'F273 for Master Reset Version 
• See 'F373 for Transparent Latch Version 
• See 'F374 for 3-State Version 

Ordering Code: See Section 5 

Logic Symbol 

CP 

CE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Enable (Active LOW) 
Data Outputs 
Clock Pulse Input 
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Connection Diagrams 

Q, [!' 

GND !ill 

CP II! 
Q, Ii] 

D4~ 

Pin Assignment 
for DIP and SOIC 

03 02 Q2 0, 01 

[!}[I][!}[!}G] 

[i4][i][i]IITl[i] 
05 as 06 06 07 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

25/12.5 
0.5/0.375 

07 

0 6 

06 

05 

05 

04 

04 

[IJ 00 

moo 

[i]cr 

~ Vee 

[!IDa? 

II 
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Mode Select-Function Table 

Inputs 
Operating Mode 

CP CE On 

Load "1" t I h 

Load "0" t I I 

Hold (Do Nothing) t h X 
X H X 

H = HIGH Voltage Level 
h = HIGH Voltage Level one setup time prior to the LOW-to­

HIGH Clock Transition 
L = LOW Voltage Level 
I = LOW Voltage Level one setup time prior to the LOW-to­

HIGH Clock Transition 
X = Immaterial 
1= LOW-to-HIGH Clock Transition 

Logic Diagram 

Do 

CP 

00 

Outputs 

an 

H 

L 

No Change 
No Change 

D4 DS 

Please note that this diagram is provided only for the understanding of logic opera­
tions and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

leeH 35 50 Outputs HIGH 
Power Supply Current mA Vee= Max 

leel 40 60 Outputs LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50pF 

• 
Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 3·1 

tplH Propagation Delay 11.0 3·1 
tpHl CP to an 12.0 

ns 
3·7 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 
ns 3·5 

ts(L) Dn to CP 3.0 

th(H) Hold Time, HIGH or LOW 1.0 
ns 3·5 

th(L) Dn to CP 1.0 

ts(H) Setup Time, HIGH or LOW 3.0 
3·5 

ts(L) CE to CP 3.0 
ns 

th(H) Hold Time, HIGH or LOW 1.0 
ns 3·5 

th(L) CE to CP 1.0 

tw(L) Clock Pulse Width, LOW 4.0 ns 3·7 
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54F/74F378 

Parallel D Register 
With Enable 

Description 
The 'F378 is a 6-bit register with a buffered common Enable. This device 
is similar to the 'F174, but with common Enable rather than common 
Master Reset. 

• 6-Bit High-Speed Parallel Register 
• Positive Edge-Triggered D-Type Inputs 
• Fully Buffered Common Clock and Enable Inputs 
• Input Clamp Diodes Limit High-Speed Termination Effects 
• Full TTL and CMOS Compatible 

Ordering Code: See Section 5 

Logic Symbol 

cp 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Enable Input (Active LOW) 
Data Inputs 
Clock Pulse Input (Active Rising Edge) 
Outputs 
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Connection Diagrams 

adI] 

GND~ 

NC ITIl 
CP Ii]] 

Pin Assignment 
for DIP and SOIC 

02 0, NC 0, Do 

wwwmw 

[i4][i5][i6][i1][i6] 
03 04 NC D~ Os 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[3J 00 

[2JE 

[1J NC 

~Vcc 

!iID a, 



Functional Description 
The 'F378 consists of six edge-triggered Ootype 
flip-flops with individual 0 inputs and Q inputs. 
The Clock (CP) and Enable (E) inputs are common 
to all flip-flops. 

When the E input is LOW, new data is entered into 
the register on the LOW-to-HIGH transition of the 
CP input. When the E input is HIGH the register 
will retain the present data independent of the CP 
input. 

Logic Diagram 

CP 

CP 0 CP 0 CP 

.--E .---- E r-- E 

a a 

Truth Table 

Inputs 

E CP On 

H I X 
L I H 
L I L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

0 CP 0 

r--E 

a a 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

Output 

Qn 

No Change 
H 
L 

CP 0 CP 

r--E r-- E 

a 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 30 45 rnA Vcc=Max, Vcp=O 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= + 5.0 V Mil Com Units 

No. 
Cl = 50 pF Cl = 50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Input Frequency 80 100 70 80 MHz 3·1 

tplH Propagation Delay 3.0 5.5 7.5 3.0 10.0 3.0 8.5 3-1 
tpHl CP to an 3.5 6.0 8.5 3.5 10.5 3.5 9.5 

ns 
3-7 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA'VCC= TA'VCC= Units 

Fig. 
Vcc= + 5.0 V Mil Com No_ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0 
3-5 

ts(L) On to CP 4.0 5.0 4.0 
ns 

th(H) Hold Time, HIGH or LOW 0 2.0 0 
3-5 

th(L) On to CP 0 2.0 0 
ns 

ts(H) Setup Time, HIGH or LOW 4.0 4.5 4.0 
3-5 

ts(L) Eto CP 10.0 13.0 10.0 
ns 

th(H) Hold Time, HIGH or LOW 0 0 0 
3-5 

th(L) Eto CP 0 0 0 
ns 

tw(H) CP Pulse Width 4.0 5.0 4.0 
3-7 

tw(L) HIGH or LOW 6.0 7.5 6.0 
ns 
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54F/74F379 

Quad Parallel Register 
With Enable 

Description 
The 'F379 is a 4-bit register with buffered common Enable. This device is 
similar to the 'F175 but features the common Enable rather than common 
Master Reset. 

• Edge-Triggered D-Type Inputs 
• Buffered Positive Edge-Triggered Clock 
• Buffered Common Enable Input 
• True and Complement Outputs 

Ordering Code: See Section 5 

Logic Symbol 

E Do D, D2 D3 

cp 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

E 
00-03 
CP 
0 0-03 
00-03 

Description 

Enable Input (Active LOW) 
Data Inputs 
Clock Pulse Input (Active Rising Edge) 
Flip-Flop Outputs 
Complement Outputs 
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Connection Diagrams 

a, [9J 

GND 110] 

NC 1111 

CP 1121 
I 

a.' 1131, 

Pin Assignment 
for DIP and SOIC 

01 01 NC Do 00 
~ITl~~m 

1'41 1'51 i16; I"! !1H 
Q;; 0;> NC 01 Q, 

Pin Assignment 
for LCC and PCC 

54FI74F{U.L) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 

I 

rn aD 

[21 E 
f 1 NC 

;10 v 

II 
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Functional Description 
The 'F379 consists of four edge-triggered D-type 
flip-flops with individual D inputs and a and a 
outputs. The Clock (CP) and Enable (E) inputs are 
common to all flip-flops. When the E input is 
HIGH, the register will retain the present data 

independent of the CP input. The Dn and E inputs 
can change when the clock is in either state, 
provided that the recommended setup and hold 
times are observed. 

Truth Table 

Inputs 

E CP On 

H 1 X 
L 1 H 
L 1 L 

Logic Diagram 

CP 

E 

Outputs 

On On 

NC NC 
H L 
L H 

6 
CP 

..-- E 

0 
I 

D 

0 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
1 = LOW·to·HIGH Transition 
NC = No Change 

D1 

6 
CP D 

..-- E 

0 0 

0 1 

.--

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

6 
CP D CP D 

E .-- E 

0 0 0 0 
C 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 28 40 mA Vee = Max; D, E=Gnd, 
CP=I 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = +25°C TA, Vce= TA, Vee = Fig. 
Symbol Parameter Vec= +5.0V Mil Com Units 

No. 
CL =50 pF CL =50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 140 100 MHz 3·1 

tpLH Propagation Delay 4.0 5.0 6.5 4.0 7.5 3·1 
tpHL CP to am an 5.0 6.5 8.5 5.0 9.5 

ns 
3·7 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA =+25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vce= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 3.0 
ts(L) Dn to CP 3.0 3.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 1.0 1.0 
th(L) Dn to CP 1.0 1.0 

ts(H) Setup Time, HIGH or LOW 6.0 6.0 
ts(L) "Eto CP 6.0 6.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) "Eto CP 0 0 

tw(H) CP Pulse Width 4.0 4.0 
3·7 

tw(L) HIGH or LOW 5.0 5.0 
ns 

4·243 



381 

54F/74F381 

4-Bit Arithmetic Logic Unit 

Description 
The 'F381 performs three arithmetic and three logic operations on two 
4-bit words, A and B. Two additional select input codes force the function 
outputs LOW or HIGH. Carry propagate and generate outputs are provided 
for use with the 'F182 carry lookahead generator for high-speed expansion 
to longer word lengths. For ripple expansion, refer to the 'F382 ALU data 
sheet. 

• Low Input Loading Minimizes Drive Requirements 
• Performs Six Arithmetic and Logic Functions 
• Selectable LOW (Clear) and HIGH (Preset) Functions 
• Carry Generate and Propagate Outputs for use with Carry Lookahead 

Generator 

Ordering Code: See Section 5 

Logic Symbol 

GO-

PO-

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo-B3 
SO-S2 
Cn 

G 
p 
Fo-F3 

Description 

A Operand Inputs 
B Operand Inputs 
Function Select Inputs 
Carry Input 
Carry Generate Output (Active LOW) 
Carry Propagate Output (Active LOW) 
Function Outputs 
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Connection Diagrams 

F, rn 
GND [i]] 

F2 [i] 

F~ [i2] 

G[i2] 

Pin Assignment 
for DIP and sOle 

Fo S2 5, So 80 

~mwm@] 

~ Ii] [i9] [iZJ[i"BJ 
PCnB3A3B2 

Pin Assignment 
for LCC and PCC 

54F/74F(U_L.) 
HIGH/LOW 

0.5/1.50 
0.5/1.50 

0.5/0.375 
0.5/1.50 
25112.5 
25/12.5 
25/12.5 

QJ Ao 

[2J B, 

OJ A, 

~ Vee 

[i9] A2 



Functional Description 
Signals applied to the Select inputs So-52 
determine the mode of operation, as indicated in 
the Function Select Table. An extensive listing of 
input and output levels is shown in the Truth 
Table. The circuit performs the arithmetic functions 
for either active HIGH or active LOW operands, 
with output levels in the same convention. In the 
Subtract operating modes, it is necessary to force 
a carry (HIGH for active HIGH operands, LOW for 
active LOW operands) into the Cn input of the least 
significant package. 

The Carry Generate (G) and Carry Propagate (P) 
outputs supply input signals to the 'F182 carry 
lookahead generator for expansion to longer word 
length, as shown in Figure a. Note that an 'F382 
ALU is used for the most significant package. 
Typical delays for Figure a are given in Figure b. 

Fig. a 16·Bit Lookahead Carry ALU Expansion 

Ao-A3 Bo·B3 

f 

Function Select Table 

Select 
Operation 

So Sl S2 

L L L Clear 
H L L B Minus A 
L H L A Minus B 
H H L A Plus B 

L L H AEf)B 
H L H A+B 
L H H AB 
H H H Preset 

H = HIGH Voltage Level 
L = LOW Voltage Level 

SELECT~3~~~~~~r---r-~--t-t-t---+-+---+-+-+---~ 

Fo·F3 F4·F7 Fs·F11 F12·F15 

~~~~----~~~----~~~~ Go Po cn + x G1 P1 cn + y G2 P2 cn +< 

'F182 CLA 

Fig. b 16·Bit Delay Tabulation 

PATH SEGMENT TOWARD OUTPUT 
F Cn + 4, OVR 

Ai or Bi to P 7.2 ns 7.2 ns 
Pi to Cn + j ('F1821 6.2 ns 6.2 ns 
Cn to F 8.1 ns -

Cn to Cn + 4, OVR - 8.0 ns 

Total Delay 21.5 ns 21.4 ns 
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Logic Diagram 

cn------------------------------------------, 

BO---r------;+ __ ~, 

AO-------------1 

A2 -------------1 

B3----~------_, 

A3----+.------+ 

So 

wm~tr------I-------p } 

)o-~+_-------G 

52 --il>I>f---+--------' 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Truth Table 

Function 

CLEAR 

B MINUS A 

A MINUS B 

A PLUS B 

A(±)B 

A + B 

AB 

PRESET 

1 = HIGH Voltage Level 
0= LOW Voltage Level 
X = Immaterial 

So S1 

0 0 

1 0 

0 1 

1 1 

0 0 

1 0 

0 1 

1 1 

Inputs 

S2 Cn An Bn 

0 X X X 

0 0 0 
0 0 1 
0 1 0 

0 0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 

0 0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 

0 0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

X 0 0 
X 0 1 

1 X 1 0 
X 1 1 

X 0 0 
X 0 1 

1 X 1 0 
X 1 1 

X 0 0 
X 0 1 

1 X 1 0 
X 1 1 

X 0 0 
X 0 1 

1 X 1 0 
X 1 1 
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Outputs 

Fo F1 F2 F3 G P 

0 0 0 0 0 0 

1 1 1 1 1 0 
0 1 1 1 0 0 
0 0 0 0 1 1 
1 1 1 1 1 0 
0 0 0 0 1 0 
1 1 1 1 0 0 
1 0 0 0 1 1 
0 0 0 0 1 0 • 1 1 1 1 1 0 
0 0 0 0 1 1 
0 1 1 1 0 0 
1 1 1 1 1 0 
0 0 0 0 1 0 
1 0 0 0 1 1 
1 1 1 1 0 0 
0 0 0 0 1 0 

0 0 0 0 1 1 
1 1 1 1 1 0 
1 1 1 1 1 0 
0 1 1 1 0 0 
1 0 0 0 1 1 
0 0 0 0 1 0 
0 0 0 0 1 0 
1 1 1 1 0 0 

0 0 0 0 1 1 
1 1 1 1 1 1 
1 1 1 1 1 0 
0 0 0 0 0 0 

0 0 0 0 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 0 

0 0 0 0 0 0 
0 0 0 0 1 1 
0 0 0 0 0 0 
1 1 1 1 1 0 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 0 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 59 89 mA Vee = Max, So-S3=Gnd; 
Other Inputs HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 
No. 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 2.5 8.1 12.0 2.5 13.0 3-1 
tpHL Cn to Fi 2.5 5.7 8.0 2.5 9.0 

ns 
3-10 

tpLH Propagation Delay 4.0 10.4 15.0 4.0 16.0 3-1 
tpHL Any A or B to Any F 3.5 8.2 11.0 3.5 12.0 

ns 
3-10 

tpLH Propagation Delay 4.5 8.3 20.0 4.5 21.5 3-1 
t pHL Si to Fi 4.0 8.2 11.0 4.0 12.0 

ns 
3-10 

tpLH Propagation Delay 3.5 6.4 9.0 3.5 10.0 3·1 
tpHL Ai or BI to G 4.0 6.8 10.0 4.0 11.0 

ns 
3·10 

tpLH Propagation Delay 4.0 7.2 10.5 4.0 11.5 3·1 
tpHL Ai or Bi to P 3.5 6.5 9.5 3.5 10.5 ns 

3·10 

tpLH Propagation Delay 4.0 7.8 12.0 4.0 13.0 3-1 
tpHL 5i to G or P 4.5 10.2 13.5 4.5 14.5 

ns 
3·10 
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54F/74F382 

4-Bit Arithmetic Logic Unit 

Description 
The 'F382 performs three arithmetic and three logic operations on two 
4-bit words, A and B. Two additional Select input codes force the 
Function outputs LOW or HIGH. An Overflow output is provided for 
convenience in twos complement arithmetic. A Carry output is provided 
for ripple expansion. For high-speed expansion using a Carry Lookahead 
Generator, refer to the 'F381 data sheet. 

• Performs Six Arithmetic and Logic Functions 
• Selectable LOW (Clear) and HIGH (Preset) Functions 
• LOW Input Loading Minimizes Drive Requirements 
• Carry Output for Ripple Expansion 
• Overflow Output for Twos Complement Arithmetic 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

AO-A3 
Bo-B3 
SO-S2 
Cn 

Cn + 4 
OVR 
Fo-F3 

Description 

A Operand Inputs 
B Operand Inputs 
Function Select Inputs 
Carry Input 
Carry Output 
Overflow Output 
Function Outputs 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

Fo 52 51 So Bo 

[8l[i][6J[5J[4] 

F,191 I A 
~~~ ......... = 
I I 

GND 1101 I J Ii 

F, ful I 
F, Ji2l 

OVR [i:l] 

~~~[i7]~ 
Cn'4 en 83 A3 B2 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/1.50 
0.5/1.50 

0.5/0.375 
0.5/1.875 

25/12.5 
25/12.5 
25/12.5 

1 A 

• 
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Logic Diagram 
cn-------------------------------------------, 

80----,----;:::::11---1"_ 

Ao---~----___+ 

83----+--------. 

A3---~----___+ 

So 

S2 ---11 >~---+---------' 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Functional Description 
Signals applied to the Select inputs SO·S2 
determine the mode of operation, as indicated in 
the Function Select Table. An extensive listing of 
input and output levels is shown in the Truth 
Table. The circuit performs the arithmetic functions 
for either active HIGH or active LOW operands, 
with output levels in the same convention. In the 
Subtract operating modes, it is necessary to force 

Function Select Table 

Select 
Operation 

So S1 S2 

L L L Clear 
H L L B Minus A 
L H L A Minus B 
H H L A Plus B 

L L H A(±)B 
H L H A+B 
L H H AB 

382 

a carry (HIGH for active HIGH operands, LOW for 
active LOW operands) into the Cn input of the least 
significant package. Ripple expansion is illustrated 
in Figure a. The overflow output OVR is the 
Exclusive·OR of Cn + 3 and Cn + 4; a HIGH signal on 
OVR indicates overflow in twos complement 
operation. Typical delays for Figure a are given in 
Figure b. 

H H H Preset H = HIGH Voltage Level 
L = LOW Voltage Level 

Fig. a 16·Bit Ripple Carry ALU Expansion 

~--~cn Cn+41--.-J 
F382 

SELECT73L-~--~----*---4----+---~---~ 

Fig. b 16·Bit Delay Tabulation 

PATH SEGMENT TOWARD OUTPUT 
F Cn + 4, OVR 

Ai or Bi to Cn + 4 6.5 ns 6.5 ns 
Cn to Cn + 4 6.3 ns 6.3 ns 
Cn to Cn + 4 6.3 ns 6.3 ns 
Cn to F 8.1 ns -
Cn to Cn + 4, OVR - 8.0 ns 

Total Delay 27.2 ns 27.1 ns 
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382 
Truth Table 

Inputs Outputs 

Function 50 51 52 Cn An Bn Fo F1 F2 F3 OVR Cn+ 4 

CLEAR 0 0 0 
0 X X 0 0 0 0 1 1 
1 X X 0 0 0 0 1 1 

0 0 0 1 1 1 1 0 0 
0 0 1 0 0 0 0 0 1 
0 1 0 0 0 0 0 0 0 

B MINUS A 1 0 0 0 1 1 1 1 1 1 0 0 
1 0 0 0 0 0 0 0 1 
1 0 1 1 1 1 1 0 1 
1 1 0 1 0 0 0 0 0 
1 1 1 0 0 0 0 0 1 

0 0 0 1 1 1 1 0 0 
0 0 1 0 0 0 0 0 0 
0 1 0 0 1 1 1 0 1 

A MINUS B 0 1 0 0 1 1 1 1 1 1 0 0 
1 0 0 0 0 0 0 0 1 
1 0 1 1 0 0 0 0 0 
1 1 0 1 1 1 1 0 1 
1 1 1 0 0 0 0 0 1 

0 0 0 0 0 0 0 0 0 
0 0 1 1 1 1 1 0 0 
0 1 0 1 1 1 1 0 0 

A PLUS B 1 1 0 0 1 1 0 1 1 1 0 1 
1 0 0 1 0 0 0 0 0 
1 0 1 0 0 0 0 0 1 
1 1 0 0 0 0 0 0 1 
1 1 1 1 1 1 1 0 1 

X 0 0 0 0 0 0 0 0 
X 0 1 1 1 1 1 0 0 

A®B 0 0 1 0 1 0 1 1 1 1 0 0 
X 1 1 0 0 0 0 1 1 
1 1 0 1 1 1 1 1 1 

X 0 0 0 0 0 0 0 0 
X 0 1 1 1 1 1 0 0 

A + B 1 0 1 X 1 0 1 1 1 1 0 0 
0 1 1 1 1 1 1 0 0 
1 1 1 1 1 1 1 1 1 

X 0 0 0 0 0 0 1 1 
X 0 1 0 0 0 0 0 0 

AB 0 1 1 X 1 0 0 0 0 0 1 1 
0 1 1 1 1 1 1 0 0 
1 1 1 1 1 1 1 1 1 

X 0 0 1 1 1 1 0 0 
X 0 1 1 1 1 1 0 0 

PRESET 1 1 1 X 1 0 1 1 1 1 0 0 
-- - - - - -- 0 1 1 1 1 1 1 0 0 

1 1 1 1 1 1 1 1 1 

1 = HIGH Voltage Level 0 = LOW Voltage Level X = Immaterial 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 54 81 rnA Vec=Max; So, Cn=HIGH 
Other Inputs Gnd 

AC Characteristics: See Seetion 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL =50 pF CL = 50 pF • Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 8.1 12.0 3.0 13.0 3·1 
tpHL Cn to Fj 2.5 5.7 8.0 2.5 9.0 

ns 
3·10 

tpLH Propagation Delay 4.0 10.4 15.0 4.0 16.0 3·1 
tpHL Any A or B to Any F 3.5 8.2 11.0 3.5 12.0 

ns 
3·10 

tpLH Propagation Delay 6.5 11.0 15.0 6.5 16.0 3·1 
tpHL Sj to Fj 4.0 8.2 20.5 4.0 21.5 

ns 
3·10 

tpLH Propagation Delay 3.5 6.0 8.5 3.5 9.5 3·1 
tpHL Aj or Bj to Cn+ 4 3.5 6.5 9.0 3.5 10.5 

ns 
3·10 

tpLH Propagation Delay 7.0 12.5 16.5 7.0 17.5 3·1 
tpHL Sj to OVR or Cn+ 4 5.0 9.0 12.0 5.0 13.0 

ns 
3·10 

tpLH Propagation Delay 3.5 5.6 8.0 3.5 9.0 3·1 
tpHL Cn to Cn+ 4 3.5 6.3 9.0 3.5 10.0 

ns 
3·10 

tpLH Propagation Delay 3.5 8.0 11.0 3.5 12.0 3·1 
tpHL Cn to OVR 4.5 7.1 10.0 4.5 11.0 

ns 
3·10 

tpLH Propagation Delay 7.0 11.5 15.5 7.0 16.5 3·1 
tpHL Aj or Bj to OVR 5.5 8.0 10.5 5.5 11.5 

ns 
3·10 
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54F/74F384 

8-Bit Serial/Parallel Twos Complement Multiplier 

Description 
The 'F384 is an 8-bit by 1-bit sequential logic element that multiplies two 
numbers represented in twos complement notation. The device 
implements Booth's algorithm internally to pro9uce a twos complement 
product that needs no subsequent correction. Parallel inputs accept and 
store an 8-bit multiplicand (XO-X7). The multiplier word is applied to the Y 
input in a serial bit stream, least significant bit first. The product is 
clocked out at the SP output, least significant bit first. 

The K input is used for expansion to longer X words, using two or more 
'F384 devices. The Mode Control (M) input is used to establish the most 
significant device. An asynchronous Parallel Load (PL) input clears the 
internal flip-flops to the start condition and enables the X latches to 
accept new multiplicand data. 

Ordering Code: See Section 5 

Logic Symbol 

y PL x, Xs X5 X4 X3 X2 x, Xo 

M 

K 

CP SP 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Clock Pulse Input (Active Rising Edge) 
Serial Expansion Input 
Mode Control Input 
Asynchronous Parallel Load Input (Active LOW) 
Multiplicand Data Inputs 
Serial Multiplier Input 
Serial X-Y Product Output 
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CP ~ 

GND ~ 

NC [i] 

MIi] 

K[i]] 

Connection Diagrams 

Pin Assignment 
for DIP and sOle 

SP XO NC X1 X2 

~w~[5J[4J 

~[i5][i5][i1][i5] 
X7 X6 NC XO Xa 

Pin Assignment 
for Lee and pee 

54F/74F(U_L) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.510.375 

0.5/0.75 
0.5/0.375 
0.5/0.375 

25112.5 

rn X3 

[2Ji'L 

ITl NC 

~ Vee 

~Y 



Functional Description 
Referring to the Logic Diagram, the multiplicand 
(XO-X7) latches are enabled to receive new data 
when PL is LOW. Data that meet the setup time 
requirements are latched and stored when PL goes 
HIGH. The LOW signal on PL also clears the Ya-1 
flip-flop as well as the carry-save flip-flops and the 
partial product register in the arithmetic section. 
Figure a is a conceptual logic diagram of a typical 
cell in the arithmetic section, except for the first 
(X7) cell, in which K is the B; input and M is 
incorporated into the carry logic. The cells use the 
carry-save technique to avoid the complexity and 
delays inherent in lookahead carry schemes for 
longer words. 

Figure b is a timing diagram for an 8x8 
multiplication process. New multiplicand data 
enters the X latches during bit time To. It is 
assumed that PL goes LOW shortly after the CP 
rising edge that marks the beginning of To and 
goes HIGH again shortly after the beginning of T1. 
The LSB (Yo) of the multiplier is applied to the Y 
input during T1 and combines with Xo in the least 
significant cell to form the appropriate D input (Xo 
Yo) to the sum flip-flop. This is clocked into the 
sum flip-flop by the CP rising edge at the 
beginning of T2 and this LSB (So) of the product is 
available shortly thereafter at the SP output of the 
package. The next-least bit (Y1) of the multiplier is 
also applied during T2. The detailed logic design of 
the cell is such that during T2 the D input to the 
sum flip-flop of the least significant cell contains 

logic Diagram 

y 

CLOCK 
(CP) 

M 

K 

A7 
L..--t-....... -----........-fCLEAR 

Va CD Ya-1 

A6 
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not only Xo Y 1 but also, the X1 Yo product. Thus the 
term (X1YO+XOY1) is formed at the D input of the 
least significant sum flip-flop during T2 and this 
next-least term S1 of the product is available at the 
SP output shortly after the CP rising edge at the 
beginning of T3. Due to storage in the two 
preceding cells and in its own carry flip-flop, the D 
input to the least significant sum flip-flop during T3 
will contain the products X2YO and X1Y1 as well as 
XOY2. During each succeeding bit time the SP 
output contains information formed one stage 
further upstream. For example, the SP output 
during Tg contains X7YO, which was actually formed • 
during T1. -

The MSB Y7 (the sign bit Ys) of the multiplier is 
first applied to the Y input during Ta and must also 
be applied during bit times Tg through T16. This 
extension of the sign bit is a necessary adjunct to 
the implementation of Booth's algorithm and is a 
built-in feature of the 'F322 Shift Register. Figure c 
shows the method of using two 'F384s to perform 
a 12xn bit multiplication. Notice that the sign of X 
is effectively extended by connecting X11 to X4-X7 

of the most significant package. Whereas the 8x8 
multiplication required 18 clock periods (m + n to 
form the product terms plus To to clear the 
multiplier plus T17 to recognize and store S15), the 
arrangement of Figure c requires 12 + n bits to 
form the product terms plus the bit times to clear 
the multiplier and to recognize and store SPn+ 11 . 

Xu 

As Ao 

ADDER/SUBTRACTOR AND REGISTERS 

K 

SP 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Function Table 

Inputs Internal Output 
Function 

PL CP K M XI Y Y •. 1 SP 

X X L L X X X X Most Significant Multiplier Device 

X X CS H X X X X Devices Cascaded in Multiplier String 

L X X X OP X L L 
Load New Multiplicand and Clear 
Internal Sum and Carry Registers 

H X X X X X X X Device Enabled 

H 1 X X X L L AR Shift Sum Register 

H 1 X X X L H AR 
Add Multiplicand to Sum 
Register and Shift 

H 1 X X X H L AR 
Subtract Multiplicand from Sum 
Register and Shift 

H 1 X X X H H AR Shift Sum Register 

OP = XI latches open for new data (i = 0-7) H = HIGH Voltage Level 
L = LOW Voltage Level 
1 = LOW·to·HIGH Transition 

AR = Output as required per Booth's algorithm 
X = Immaterial 

CS = Connected to SP output of high order device 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 60 90 mA Vee= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 80 100 70 MHz 3-1 

tpLH Propagation Delay 3.5 6.5 9.0 3.5 10.0 3-1 
ns 

tpHL CP to SP 3.5 6.5 9.0 3.5 10.0 3-7 

Propagation Delay 
10.0 13.0 6.0 14.0 

3-1 
t pHL PL to SP 

6.0 ns 3-11 
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AC Operating Requirements: See Section 3 for waveforms 

54 F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 13.5 15.0 
ts(L) K to CP 13.5 15.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) K to CP 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 15.0 15.0 
ts(L) y to CP 15.0 15.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) Y to CP 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 5.5 6.5 
ts(L) Xn to PL 5.5 6.5 

ns 3·14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) Xn to PL 2.0 2.0 

tw(H) CP Pulse Width 7.0 7.5 
3·7 

tw(L) HIGH or LOW 5.5 6.0 
ns 

tw(L) PL Pulse Width, LOW 6.5 7.0 ns 3·11 

tree 
Recovery Time 

5.5 6.0 ns 3·11 
PL to CP 
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Fig. a Conceptual Carry Save Adder Cell 

ENABLE FROM 
MULTIPLIER 
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I 
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Fig. b Timing Diagram Showing 18 Clock Cycle Operation of 8x8 
Multiplication 

To T, T2 T3 T4 Ts T6 T7 Ts Tg TlO T" T" T13 

TIME 

PARALLEL 
MULTIPLICAND 

WORD 

LOAD 

CLOCK 

DATA ON 
Vo V, V, V3 V4 Vs V6 Vs Vs Vs Vs Vs Vs YINPUT 

DATA ON 
L So S, S2 S3 S4 S5 S6 S7 58 59 510 S" SP OUTPUT 
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Fig. c 12·Bit by n·Bit Twos Complement Multiplier 
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54F/74F385 

Quad Serial Adder/Subtractor 

Description 
The 'F385 contains four serial adder/subtractors with common clock and 
clear inputs, but independent operand and mode select inputs. Each 
adder/subtractor contains a sum flip-flop and a carry-save flip-flop for 
synchronous operations. Each circuit performs either A plus B or A minus 
B in twos complement notation, but can also be used for magnitude-only 
or ones complement operation. The 'F385 is designed for use with the 
'F384 and 'F784 serial multipliers in implementing digital filters or 
butterfly networks in fast Fourier transforms. 

• Four Independent AdderlSubtractors 
• Twos Complement Arithmetic 
• Synchronous Operation 
• Common Clear and Clock 
• Ones Complement or Magnitude-Only Capability 

Ordering Code: See Section 5 

Logic Symbol 

-0 MR 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

A1-A4 

B1-B4 

51-54 
CP 
MR 
FrF4 

Description 

A Operand Inputs 
B Operand Inputs 
Function Select Inputs 
Clock Pulse Input (Active Rising Edge) 
Asynchronous Master Reset Input (Active LOW) 
Sum or Difference Outputs 
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F'1iJ 
GND[O] 

Mii[i1] 

F,1121 
sc [i3] 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

52 62 A2 A1 61 

~lIlwm[4J 

[i4]~[i6][i7][i6] 
B3 A3 A4 84 S4 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[3J s' 

[21 F, 

[i] Cp 

r~ Veec 

[i9] F, 



Functional Description 
Each adder contains two edge-triggered flip-flops 
to store the sum and carry, as shown in the Logic 
Diagram. Flip-flop state changes occur on the 
rising edge of the Clock Pulse (CP) input signal. 
The Select (S) input should be LOW for the Add 
(A plus 8) mode and HIGH for the Subtract 
(A minus 8) mode. A LOW signal on the 
asynchronous Master Reset (MR) input clears the 
sum flip-flop and resets the carry flip-flop to zero 
in the Add mode or presets it to one in the 
Subtract mode. 

Truth Table 

Inputs· Internal Output· 

MR 5 A 

L L X 
L H X 

H L L 
H L L 
H L L 
H L L 
H L H 
H L H 
H L H 
H L H 

H H L 
H H L 
H H L 
H H L 
H H H 
H H H 
H H H 
H H H 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 

Carry 

B C C1 

X L L 
X H H 

L L L 
L H L 
H L L 
H H H 
L L L 
L H H 
H L H 
H H H 

L L L 
L H H 
H L L 
H H L 
L L H 
L H H 
H L L 
H H H 

• = Inputs before CP transition, output after C 
C1 = Carry flip-flop state before (C) and after (C1) clock 

transition 

F 

L 
L 

L 
H 
H 
L 
H 
L 
L 
H 

H 
L 
L 
H 
L 
H 
H 
L 
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In the Subtract mode, the 8 operand is internally 
complemented. Presetting the carry flip-flop to one 
completes the twos complement transformation by 
adding one to 'A plus S' during the first (LS8) 
operation after MR is released. For ones 
complement subtraction, the carry flip-flop can be 
set to zero by making S LOW during the reset, then 
making S HIGH after the reset but before the next 
clock. 

Function 

Clear 

Add 

Subtract 
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Logic Diagram 

TO 3 OTHER 
ADDERISUBTRACTORS CP 

CLOCK--I~O---------------------------------~--------------------------~ 

Sl 
ADDI 

SUBTRACT 

MR 
MASTER 

RESET 

>-~~----------------iD Q 
SUM 

~--------------~~CP 

b~--~-ID SET Q C1 
CARRY _ <:1 

CP Q 
CLR 

CLR 

TO 3 OTHER 
ADDERISUBTRACTORS 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 68 95 rnA Vee= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 70 100 65 70 MHz 3·1 

tpLH Propagation Delay 3.5 6.0 8.0 3.0 10.0 3.5 9.0 3-1 
t pHL CP to Fn 4.0 7.0 9.0 3.5 11.0 4.0 10.0 

ns 
3-7 

tpHL 
Propagation Delay 

5.5 9.0 12.0 5.0 14.0 5.5 13.0 
3-1 

MR to Fn 
ns 

3-11 • 
AC Operating Requirements: See Section 3 for waveforms 

.54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 15.0 17.5 15.0 
ts(L) An to CP 15.0 17.5 15.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) An to CP 0 0 0 

ts(H) Setup Time, HIGH or LOW 15.0 17.5 15.0 
ts(L) Bn or Sn to CP 15.0 17.5 15.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) Bn or Sn to CP 0 0 0 

tw(H) CP Pulse Width 6.0 7.0 6.0 
3-7 

tw(L) HIGH or LOW 6.0 7.0 6.0 
ns 

tw(L) MR Width, LOW 6.0 6.5 6.0 ns 3-11 

tree Recovery Time, MR to CP 8.5 10.0 9.5 ns 3-11 
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54F/74F395 

4-Bit Cascadable Shift Register 
Wi 3-State Outputs 

hift Register with serial and parallel synchronous 
operating 
operations ar 
When PE is HIGH, 

our 3-state buffer outputs. The shifting and loading 

the register synchrono 

e state of the Parallel Enable (PE) input. 
from the Parallel Data inputs (Do-D3) into 

-to-LOW transition of the Clock in-
put (CP). When PE is LOW, 
into the 0 0 flip-flop, and the data 

Serial Data input (Ds) is loaded 
is shifted one bit to the 

right in the direction (00-01-02-03) syn 
transition. The PE and Data inputs are ful y 
stable only one setup prior to the HIGH-to-LO 

The Master Reset (MR) is an asynchronous Active LOW input. When LOW, 
the MR overrides the clock and all other inputs and clears the register. 

The 3·state output buffers are designed to drive heavily loaded 3-state 
buses, or large capacitive loads. The Active LOW Output Enable (OE) con­
trols all four 3-state buffers independent of the register operation. The 
data in the register appears at the outputs when OE is LOW. The outputs 
are in the high impedance (OFF) state, which means they will neither 
drive nor load the bus when OE is HIGH. The output from the last stage 
is brought out separately. This output (Os) is tied to the Serial Data input 
(Ds) of the next register for serial expansion applications. The Os output 
is not affected by the 3-state buffer operation. 

• 4-Bit Parallel Load Shift Register 
• Independent 3·State Buffer Outputs 
• Separate Qs Output for Serial Expansion 
• Asynchronous Master Reset 

Ordering Code: See Section 5 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Do, D1, D2, D3 
Ds 
PE 
MR 
OE 
CP 
Os 
0 0,01, Q2' 0 3 

Data Inputs 
Serial Data Input 
Enable Input 

Description 

Master Reset (Active LOW) 
Output Enable (Active LOW) 
Clock Pulse Input (Active Falling Edge) 
Serial Expansion Output 
Data Outputs 

4·264 

Connection Diagrams 

Pin Assignment 
for DIP and sOle 

OJ 02 NC 01 Do 

L!J12ll§J[ijC4j 

s [OJ III Dc 

GND l:1iJI [2J Me 

NC [iii m NC 

DE [g] ~ Vee 

CPB] [!IDOo 

[i4][i][i][i7][i8] 
as Q3 NC Q2 0, 

Pin Assignment 
for Lee and pee 

Logic Symbol 

54F/74F(U.L.) 
HIGHILOW 

0.510.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
75/15 (12.5) 



Mode Select· Function Tables 

Register 
Operating Modes 

Reset (clear) 

Shift Right 

Parallel Load 

3-State Buffer 
Operating Modes 

Read 

Disable Buffers 

H = HIGH Voltage Level 
L = LOW Voltage Level 

MR CP 

L X 

H I 
H I 

H I 
H I 

OE 

L 
L 

H 
H 

Inputs 

PE Ds Dn 

X X X 

I I X 
I h X 

h X I 
h X h 

Inputs 

Qn(Register) 

L 
H 

L 
H 

qn = Lower case letters indicate the state of the referenced output one setup 
time prior to the HIGH-to-LOW Clock Transition 

X = Immaterial 
Z = High Impedance 
1= HIGH-to-LOW transition 

Outputs 

Qo Q1 Q2 

L L L 

L qo q1 
H qo q1 

L L L 
H H H 

Outputs 

Qo• Q1. Q2. Q3 

L 
H 

Z 
Z 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter Min Typ Max 
Units Conditions 

Icc Power Supply Current mA Vce= Max 
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Q3 

L 

q2 
q2 

L 
H 

• 
Qs 

L 
H 

L 
H 
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Logic Diagram 

Do 

PE 

Ds-------, 

cp------~~~~~+_--------~--~~----------~~~----------+__, 

MR 

s 0 

'---r---<:I> C P 

s 0 

'---1r---o1> CP 

s 01---, 

'--r---<l1> CP 

OE--~~--------------------~_+-------------4_4------------~~~----------~ 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 

TA = +25°C TA, Vce= 
Symbol Parameter Vee = +5.0V Mil 

CL=50 pF CL=50 pF 

Min Typ Max Min Max 

fmax Maximum Clock Frequency 105 

tpLH Propagation Delay 7.0 
tpHL Clock to Buffer Outputs 7.0 

tpLH Propagation Delay 7.0 
tpHL Clock to Os Output 7.0 

t pHL 
Propagation Delay 

12.0 
MR to Output 

tpZH Enable Time 
11.5 

tpZL 7.5 

tpHZ Disable Time 
7.0 

tpLZ 5.5 
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74F 

TA, Vee= Fig. 
Com Units 

No. 
CL=50pF 

Min Max 

MHz 3·1 

3-1 
ns 3-8 

3·1 
ns 

3·8 

3·1 
ns 

3-9 

3-1,3-12 
ns 

3-13 

3-1,3-12 
ns 

3-13 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA , Vec= TA , Vce= 

Units 
Fig. 

Vec= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 
ts(L) Data to Clock 4.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 
th(L) Data to Clock 0 

ts(H) Setup Time, HIGH or LOW 8.0 
ts(L) PE to Clock 8.0 • ns 3·6 
th(H) Hold Time, HIGH or LOW 0 
th(L) PE to Clock 0 

tw(H) CP Pulse Width 5.0 
3·8 

tw(L) HIGH or LOW 5.0 
ns 

tw(H) MR Pulse Width 5.0 
3·9 

tw(L) HIGH or LOW 5.0 
ns 

tree Recovery Time, MR to Clock 7.0 ns 3·11 
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54F/74F398 • 54F/74F399 

Quad 2-Port Register 

Description 
The 'F398 and 'F399 are the logical equivalent of a quad 2-input 
multiplexer feeding into four edge-triggered flip-flops. A common Select 
input determines which of the two 4-bit words is accepted. The selected 
data enters the flip-flops on the rising edge of the clock. The 'F399 is the 
16-pin version of the 'F398, with only the Q outputs of the flip-flops 
available. 

• Select Inputs from Two Data Sources 
• Fully Positive Edge-Triggered Operation 
• Both True and Complement Outputs-'F39S 

Ordering Code: See Section 5 

Logic Symbols 

s 
CP 

s 
CP 

'F398 

'F399 

0, [!] 

GND ~ 

CP [liJ 

oc~ 

0. ii1l 

0, [!] 

GND ~ 

NC [liJ 

CP ~ 

o. ii1l 

0, 1o, ", ", 100 

[!] [i] [!] m [4J 

~ [15] Ii] !ill Ii] 
ICc I,. I" 10d 00 

10' I" NC I" 1o, 

[!] [i] m m [4J 

~ [15] Ii] !ill Ii] 
100 l1c NC hd lco 

Pin Assignment 

Connection Diagrams 

[3J 0, 

[2J 0, 

[i]s 

~ Vee 

~Oo 

'F398 

[3J 0, 

[2Js 

OJ NC 

~ Vee 

~Oo 

'F399 
Pin Assignment 

for LCC and PCC for DIP and SOIC 
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Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

S 

Description 

Common Select Input 
Clock Pulse Input (Active Rising Edge) 
Data Inputs from Source 0 
Data Inputs from Source 1 
Register True Outputs 

CP 
lOa-lad 
11a-1 1d 

Qa-Qd 
Qa-Qd Register Complementary Outputs ('F398) 

Functional Description 
The 'F398 and 'F399 are high-speed quad 2-port 
registers. They select four bits of data from either 
of two sources (Ports) under control of a common 
Select input (S). The selected data is transferred to 
a 4-bit output register synchronous with the LOW­
to-HIGH transition of the Clock input (CP). The 
4-bit D-type output register is fully edge-triggered. 
The Data inputs (lox, 11x) and Select input (S) must 
be stable only a setup time prior to and hold time 
after the LOW-to-HIGH transition of the Clock input 
for predictable operation. The 'F398 has both Q 

Function Table 

Inputs 

S 10 

h 
h X 
h X 

H = HIGH Voltage Level 
L = LOW Voltage Level 

11 

X 
X 
I 
h 

398 • 399 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 

Outputs 

Q O-

L H 
H L 
L H 
H L 

and Q outputs. 
h = HIGH Voltage Level one setup time prior to 

the LOW-to-HIGH clock transition 

Logic Diagram 
I = LOW Voltage Level one setup time prior to 

the LOW-to-HIGH clock transition 
X = Immaterial 

10. --------, 

s 
Q. 

11. -------if-----+-+-L~ 

lOb --------+--+-f 

11b --------+--+-L..-J 

10c --------+--+-r, 

11c --------+-+-L..-J 

10d --------+-+-r, 

11d----------L.-J 

cp---------------i~~----~ 
Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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398. 399 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

'F398 25 38 Vee = Max, VIN = Gnd 
lee Power Supply Current 

'F399 22 34 CP=.f 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Input Clock Frequency 100 140 80 100 MHz 3-1 

tpLH Propagation Delay 3.0 5.7 7.5 3.0 9.5 3.0 8.5 3-1 
tpHL CP to Q or Q 3.0 6.8 9.5 3.0 11.5 3.0 10.0 ns 3-7 

AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = Units 

Fig. 
Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 4.5 3.0 
ts(L) In to CP 3.0 4.5 3.0 

ns 3·1,3·5 
th(H) Hold Time, HIGH or LOW 1.0 1.5 1.0 
th(L) In to CP 1.0 1.5 1.0 

ts(H) Setup Time, HIGH or LOW 7.5 10.5 8.5 
ts(L) S to CP ('F398) 7.5 10.5 8.5 

ts(H) Setup Time, HIGH or LOW 7.5 9.5 8.5 ns 3·5 
ts(L) S to CP (,F399) 7.5 9.5 8.5 

th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) S to CP 0 0 0 

tw(H) CP Pulse Width 4.0 4.0 4.0 
ns 3·7 

tw(L) HIGH or LOW 5.0 7.0 5.0 
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54F/74F401 

eRC Generator/Checker 

Redundancy Check (CRG) Generator/Checker provides an 
lementing the most widely used error detection 
I data handling systems. A 3-bit control input 

polynomials. The list of polynomials in­
well as their reciprocals (reverse 

polynomials). Automati 
of degree less than 16. Sep 
floppy disk and other application 

n is incorporated for polynomials 
preset inputs are provided for 

tput indicates whether or 
not a transmission error has occurred. 
back during check word transmission. The 
all TTL families. 

• Eight Selectable Polynomials 
• Error Indicator 
• Separate Preset and Clear Controls 
• Automatic Right Justification 
• Fully Compatible with all TTL Logic Families 
• 14·Pin Package 
• 9401 Equivalent 
• Typical Applications: 

Floppy and Other Disk Storage Systems 
Digital Cassette and Cartridge Systems 
Data Communication Systems 

Ordering Code: See Section 5 

Logic Symbol 

o 

cp ER 

MR 

I input inhibits feed­
ompatible with 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

SO-S2 
o 
CP 
CWE 
15 
MR 
Q 
ER 

Description 

Polynomial Select Inputs 
Data Input 
Clock Input (Operates on HIGH-to·LOW Transition) 
Check Word Enable Input 
Preset (Active LOW) Input 
Master Reset (Active HIGH) Input 
Data Output 
Error Output 
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Connection Diagrams 

NC rn 
GND ~ 

NC [i] 

S, J12I 

NC Ii] 

Pin Assignment 
for DIP and SOIC 

51 NC MR NC So 

1!J0[6J[6J[i] 

[i][i5][i5][i7][i5] 
eWE NC D NC a 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0_5/0.375 

25/12.5 
25/12.5 

[3]. 
J ---

]12] CP 

11] NC 

. 120] v· 
] 

[19] LR 

• 



401 

Block Diagram 

POLYNOMIAL 
SELECT 

CHECK 
WORD 

ENABLE 

PRESET 

DATA 

CLOCK 

MASTER 
RESET 

S, 

P 

D 

-0 CP 
MR 

ROM 

... 
0 
II: 
t-z 
0 
() 

CWE 

Q DATA 
16·BIT REGISTER OUTPUT 

ERROR 
ER ERROR DETECTOR 
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Functional Description 
The 'F401 is a 16-bit programmable device which 
operates on serial data streams and provides a 
means of detecting transmission errors. Cyclic en­
coding and decoding schemes for error detection 
are based on polynomial manipulation in modulo 
arithmetic. For encoding, the data stream (message 
polynomial) is divided by a selected polynomial. 
This division results in a remainder which is ap­
pended to the message as check bits. For error 
checking, the bit stream containing both data and 
check bits is divided by the same selected 
polynomial. If there are no detectable errors, this 
division results in a zero remainder. Although it is 
possible to choose many generating polynomials 
of a given degree, standards exist that specify a 
small number of useful polynomials. The 'F401 im­
plements the polynomials listed in Table 1 by ap­
plying the appropriate logic levels to the select 
pins 8o, 81 and 82, 

The 'F401 consists of a 16-bit register, a Read Only 
Memory (ROM) and associated control circuitry as 
shown in the block diagram. The polynomial con­
trol code presented at inputs 8o, 81 and 82 is 
decoded by the ROM, selecting the desired 
polynomial by establishing shift mode operation on 
the register with Exclusive OR gates at appropriate 
inputs. To generate the check bits, the data stream 
is entered via the Data inputs (D), using the HIGH­
to-LOW transition of the Clock input (CP). This data 

Table 1 

Select Code 

401 

is gated with the most significant output (0) of the 
register, and controls the Exclusive OR gates 
(Figure 1). The Check Word Enable (CWE) must be 
held HIGH while the data is being entered. After 
the last data bit is entered, the CWE is brought 
LOW and the check bits are shifted out of the 
register and appended to the data bits using exter­
nal gating (Figure 2). 

To check an incoming message for errors, both the 
data and check bits are entered through the D in­
put with the CWE input held HIGH. The 'F401 is 
not in the data path, but only monitors the • 
message. The Error Output becomes valid after the • 
last check bit has been entered into the 'F401 by a 
HIGH-to-LOW transition of CPo If no detectable er-
rors have occurred during the data transmission, 
the resultant internal register bits are all LOW and 
the Error Output (ER) is LOW. If a detectable error 
has occurred, ER is HIGH. 

A HIGH on the Master Reset input (MR) asyn­
chronously clears the register. A LOW on the 
Preset input (p) asynchronously sets the entire 
register if the control code inputs specify a 16-bit 
polynomial; in the case of 12 or 8-bit check 
polynomials only the most significant 12 or 8 
register bits are set and the remaining bits are 
cleared. 

Polynomial Remarks 
52 51 So 

L L L X16+ X15 + X2 + 1 CRC-16 

L L H X16 + X14 + X + 1 CRC-16 REVERSE 

L H L X16 + X15 + X13 + X7 + X4 + X2 + X1 + 1 

L H H X12 + X11 + X3 + X2 + X + 1 CRC-12 

H L L X8 + X7 + X5 + X4 + X + 1 

H L H X8+ 1 LRC-8 

H H L X16 + X12 + X5 + 1 CRC-CCITT 

H H H X16+X11+X4+1 CRC-CCITT REVERSE 
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Fig. 1 Equivalent Circuit for X16 + X15 + X2 + 1 

-4> ~ b b 
s s 

~[>.r-
s 

;--- 0 or---o a 0 01--·----0 

0 1 2 

roO CP -0 CP rO CP 
MR MR MR 

MR 

CP 
--t> £ £ £ 

CWE 

Fig. 2 Check Word Generation 

DATA 
CHECK WORD --~--------------------i 

ENABLE 
(NOTE lAND3) __ -+ _____________ ~~--~-~ 

NOTE 2 

1 
P CWE 

D F401 
CRC Q 

GENERATORI 
CHECKER 

CLOCK CP 

MR 

NOTE 2 

NOTES: 
1. Check word Enable is HIGH while data is being clocked, LOW while transmission of 

check bits. 
2. 'F401 must be reset or preset before each computation. 
3. CRC check bits are generated and appended to data bits. 
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401 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Ice Power Supply Current 70 110 rnA Vce= Max, Inputs Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA , Vee= TA , Vee= Fig . 
Symbol Parameter Vee= +5.0 V Mil Com Units 

CL=50 pF CL=50pF CL=50 pF 
No. • Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 70 MHz 3·1 

tpLH Propagation Delay 15.0 3·1 
tpHL CP to Q 15.0 

ns 
3·8 

tpHL 
Propagation Delay 

11.0 
3·1 

MR to Q 
ns 

3·11 

tpLH 
Propagation Delay 

12.0 
3·1 

P to ER 
ns 

3·11 

tpLH 
Propagation Delay 

12.0 
3·1 

P to Q 
ns 

3·11 

tpHL 
Propagation Delay 

15.0 
3·1 

MR to ER 
ns 

3·11 

tpLH 
Propagation Delay 

15.0 
3·1 

P to ER 
ns 

3·11 

tpLH Propagation Delay 15.0 3·1 
tpHL CP to ER 15.0 

ns 
3·8 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vec= 

Units 
Fig. 

Vce= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Set·up Time, HIGH or LOW 5.0 
ts(L) D to CP 5.0 

ts(H) Set·up Time, HIGH or LOW 5.0 
3·6 

ts(L) CWE to CP 5.0 
ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) D and CWE to CP 0 

tw(L) P Pulse Width, LOW 9.0 ns 3·9 

tw(L) Clock Pulse Width, LOW 10.0 ns 3·8 

tw(H) MR Pulse Width, HIGH 9.0 ns 3·11 

tree 
Recovery Time 

10.0 ns 3·11 
MR to CP 

tree 
Recovery Time 

10.0 ns 3·11 P to CP 
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54 F/74F402 

Serial Data Polynomial 
Generator/Checker 

Description 
The 'F402 expandable Serial Data Polynomial generator/checker is an 
expandable version of the 'F401. It provides an advanced tool for the 
implementation of the most widely used error detection scheme in serial 
digital handling systems. A 4-bit control input selects one-of-six generator 
polynomials. The list of polynomials includes CRC-16, CRC-CCITT and 
Ethernet, as well as three other standard polynomials (56th order, 48th 

order, 32nd order). Individual clear and preset inputs are provided for 
floppy disk and other applications. The Error output indicates whether or 
not a transmission error has occurred. The CWG Control input inhibits 
feedback during check word transmission. The 'F402 is compatible with 
Fairchild Advanced Schottky TTL (FAST) devices and is fully compatible 
with all TTL families. 

• Guaranteed 30 MHz Data Rate 
• Six Selectable Polynomials 
• Other Polynomials Available 
• Separate Preset and Clear Controls 
• Expandable 
• Automatic Right Justification 
• Error Output Open Collector 
• Typical Applications 

Floppy and Other Disk Storage Systems 
Digital Cassette and Cartridge Systems 
Data Communication Systems 

Ordering Code: See Section 5 

Logic Symbol 

SEI 

RFB 
P MR 

D/CW 

RO 
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Connection Diagrams 

SEt [[] 

GND [1]] 

NC [j] 

ER ~ 

RO~ 

Pin Assignment 
for DIP and SOIC 

RFB eWE NC 0 MR 

~[1J[!][]][iJ 

[i]~~Im~ 
clew 53 NC 52 5, 

Pin Assignment 
for LCC and PCC 

[Ijp 

121 CP 
I 

111 NC 

I 
1201 v" 

I 
11'1 s" 

• 



402 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

So-53 
CWG 
D/CW 
D 
ER 
RO 
CP 
SEI 
RFB 
MR 
P 

*Open Collector 

Description 

Polynomial Select Inputs 
Check Word Generate Input 
Serial Data/Check Word 
Data Input 
Error Output 
Register Output 
Clock Pulse 
Serial Expansion Input 
Register Feedback 
Master Reset 
Preset 

Functional Description 
The 'F402 Serial Data Polynomial Generator/ 
Checker is an expandable 16-bit programmable 
device which operates on serial data streams and 
provides a means of detecting transmission errors. 
Cyclic encoding and decoding schemes for error 
detection are based on polynomial manipulation in 
modulo arithmetic. For encoding, the data stream 
(message polynomial) is divided by a selected 
polynomial. This division results in a remainder (or 
residue) which is appended to the message as 
check bits. For error checking, the bit stream 
containing both data and check bits is divided by 
the same selected polynomial. If there are no 
detectable errors, this division results in a zero 
remainder. Although it is possible to choose many 
generating polynomials of a given degree, 
standards exist that specify a small number of 
useful polynomials. The 'F402 implements the 
polynomials listed in Table 1 by applying the 
appropriate logic levels to the select pins So, 51' 
52, and 53. 

The 'F402 consists of a 16-bit register, a Read Only 
Memory (ROM) and associated control circuitry as 
shown in the Block Diagram. The polynomial 
control code presented at inputs So, 51' 52, and 53 
is decoded by the ROM, selecting the desired 
polynomial or part of a polynomial by establishing 
shift mode operation on the register with Exclusive 
OR (XOR) gates at appropriate inputs. To generate 
the check bits, the data stream is entered via the 
Data Inputs (D), using the LOW-to-HIGH transition 
of the Clock Input (CP). This data is gated with the 
most significant Register Output (RO) via the 
Register Feedback Input (RFB), and controls the 
XOR gates. The Check Word Generate (CWG) must 

54F/74F(U.L.) 
HIGHILOW 

0.510.25 
0.5/0.25 
10/5(2.5) 
0.5/0.25 

*/10(5) 
10/5(2.5) 
0.5/0.25 
0.5/0.25 
0.5/0.25 
0.5/0.25 
0.5/0.25 

be held HIGH while the data is being entered. After 
the last data bit is entered, the CWG is brought 
LOW and the check bits are shifted out of the 
register(s) and appended to the data bits (no 
external gating is needed). 

To check an incoming message for errors, both the 
data and check bits are entered through the D 
Input with the CWG Input held HIGH. The Error 
Output becomes valid after the last check bit has 
been entered into the 'F402 by a LOW-to-HIGH 
transition of CP, with the exception of the Ethernet 
polynomial (see Applications paragraph). If no 
detectable errors have occurred during the data 
transmission, the resultant internal register bits are 
all LOW and the Error Output (ER) is HIGH. If a 
detectable error has occurred, ER is LOW. ER 
remains valid until the next LOW-to-HIGH transition 
of CP or until the device has been preset or reset. 

4·278 

A HIGH on the Master Reset Input (MR) 
asynchronously clears the entire register. A LOW 
on the Preset Input (P) asynchronously sets the 
entire register with the exception of: 

1) The Ethernet residue selection, in which the 
registers containing the non-zero residue 
are cleared; 

2) The 56th order polynomial, in which the 8 
least significant register bits of the least 
significant device are cleared; and, 

3) Register 5 = 0, in which all bits are cleared. 



Block Diagram 

Polynomial 
Select 

Preset 
Master Reset 

Data 
Checkword 
Generate 

Register Feedback 

Serial Input 

Clock 

-
-
-
-

S. 
S, 
S. 
S. 

~ 
MR P 
0 

CWG 

RFB 

SEI 
CP 

J 

402 

ROM 

CONTROL • 
D/CW DatalCheckword 

16 BIT REGISTER 

RO Register Output 

ERROR 
ER DETECTOR 
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Table 1 

Hex Select Code Polynomial Remarks 
S3 S2 S1 So 

0 L L L L 0 8=0 

C H H L L X32+ X26+ X23+ X22+ X16 + Ethernet 
D H H L H X12+X11 +X10+ X8+ X7 +X5+ X4+ X2+X+ 1 Polynomial 

E H H H L X32 + X31 + X27 + X26 + X25 + X19+ X16 + Ethernet 
F H H H H X15 + X13+ X12+ X11 + X9+ X7 + X6 + X5 + X4+ X2 + X+ 1 Residue 

7 L H H H X16+X15+X2+ 1 CRC-16 

B H L H H X16 + X12 + X12 + X5 + 1 CRC-CCITT 

3 L L H H X56 + X55+ X49+ X45+ X41 + 
2 L L H L X39 + X38+ X37 + X36+ X31 + 56th 
4 L H L L X22 + X19+ X17 + X16 + X15+ X14+ X11 + X9+ Order 
8 H L L L X5+X+ 1 

5 L H L H X48 + X36 + X35+ 
48th 9 H L L H X23+ X21 + 

1 L L L H X15+X13+X8+X2+ 1 Order 

6 L H H L X32 + X23 + X21 + 32nd 
A H L H L X11+X2+1 Order 

Table 2 

Select Code P3 P2 P1 Po C2 C1 Co Polynomial 

0 0 0 0 0 1 0 0 8=0 

C 1 1 1 1 1 0 1 Ethernet 
D 1 1 1 1 1 0 1 Polynomial 

E 0 0 0 0 0 0 0 Ethernet 
F 0 0 0 0 0 1 0 Residue 

7 1 1 1 1 1 0 0 CRC-16 

B 1 1 1 1 1 0 0 CRC-CCITT 

3 1 1 1 1 1 0 0 
2 1 1 1 1 1 0 0 56th 
4 1 1 1 1 1 0 0 Order 
8 0 0 1 1 1 0 0 

5 1 1 1 1 1 0 0 48th 
9 1 1 1 1 1 0 0 Order 
1 1 1 1 1 1 0 0 

6 1 1 1 1 1 0 0 32nd 
A 1 1 1 1 1 0 0 Order 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 110 165 mA Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA =+25°C TA• Vee= TA• Vee = Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max • fmax Maximum Clock Frequency 30 45 30 MHz 3·1 

t pLH Propagation Delay 8.5 15.0 19.0 9.5 21.0 3·1 
tpHL CP to D/CW 10.5 18.0 23.0 9.0 24.0 ns 

3·7 

t pLH Propagation Delay 8.0 13.5 17.0 7.0 19.0 3·1 
tpHL CP to RO 8.0 14.0 18.0 7.0 20.0 

ns 
3·7 

tpLH Propagation Delay 15.5 26.0 33.0 13.5 35.0 3·1 
tpHL CP to ER 8.5 14.5 18.5 7.5 20.5 

ns 
3·7 

tpLH Propagation Delay 1t:O 18.5 23.5 9.5 25.5 3·1 
tpHL j5 to D/CW 11.5 19.5 24.5 10.0 26.5 

ns 
3·8 

t pLH 
Propagation Delay 

9.5 16.0 20.5 8.5 22.5 
3·1 

j5 to RO ns 
3·8 

t pLH 
Propagation Delay 

10.0 17.0 21.5 9.0 23.5 
3·1 

j5 to ER ns 
3·8 

t pLH Propatation Delay 10.5 18.0 23.0 9.5 25.0 3·1 
tpHL MR to D/CW 11.0 19.0 24.0 10.0 26.0 

ns 
3·11 

tpHL 
Propagation Delay 

9.0 15.5 19.5 8.0 21.5 
3·1 

MR to RO 
ns 

3·11 

t pLH 
Propagation Delay 

16.5 28.0 35.5 14.5 37.5 
3·1 

MR to ER ns 
3·11 

t pLH Propagation Delay 6.0 10.5 13.5 5.0 15.0 3·1 
t pHL D to D/CW 7.5 12.0 16.0 6.5 18.0 

ns 
3-4 

t pLH Propagation Delay 6.5 11.0 14.0 5.5 15.5 3·1 
tpHL CWG to D/CW 7.0 12.0 15.5 6.0 17.5 

ns 
3·4 

tpLH Propagation Delay 11.5 19.5 24.5 10.5 26.5 3·1 
tpHL Sn to D/CW 9.5 16.0 20.0 8.5 22.0 

ns 
3-4 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= + 25°C TA,Vee= TA,Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Set up Time, HIGH or LOW 4.5 5.0 
ts(L) SEI to CP 4.5 5.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) SEI to CP 0 0 

ts(H) Set up Time, HIGH or LOW 11.0 12.0 
ts(L) RFB to CP 11.0 12.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) RFB to CP 0 0 

ts(H) Set up Time, HIGH or LOW 13.5 15.0 
ts(L) S1 to CP 13.0 14.5 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) S1 to CP 0 0 

ts(H) Set up Time, HIGH or LOW 9.0 10.0 
ts(L) o to CP 9.0 10.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) o to CP 0 0 

ts(H) Set up Time, HIGH or LOW 7.0 8.0 
ts(L) CWG to CP 5.5 6.5 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) CWG to CP 0 0 

tw(H) Clock Pulse Width 4.0 4.5 
3·7 tw(L) HIGH or LOW 4.0 4.5 

ns 

tw(H) MR Pulse Width, HIGH 4.0 4.5 ns 3·11 

tw(L) P Pulse Width, LOW 4.0 4.5 ns 3·11 

tree 
Recovery Time 

3.0 2.5 MR to CP 
ns 3·6 

tree 
Recovery Time 

5.0 6.0 P to CP 
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Applications 
In addition to polynomial selection there are four 
other capabilities provided for in the 'F402 ROM. 
The first is set or clear selectability. The sixteen 
internal registers have the capability to be either 
set or cleared when P Is brought LOW. This set or 
clear capability is done in four groups of 4 (see 
Table 2, po·Pa). The second ROM capability (Co) is 
in determining the polarity of the check word. As is 
the case with the Ethernet polynomial the check 
word can be inverted when it is appended to the 
data stream or as is the case with the other 
polynomials, the residue is appended with no 
inversion. Thirdly, the ROM contains a bit (C1) 
which is used to select the RFB input instead of 
the SEI input to be fed into the LSB. This is used 
when the polynomial selected is actually a residue 
(least significant) stored In the ROM which 
indicates whether the selected location is a 
polynomial or a residue. If the latter, then it 
inhibits the RFB input. 

As mentioned previously, upon a successful data 
transmission, the CRC register has a zero residue. 
There is an exception to this, however, with 
respect to the Ethernet polynomial. This 
polynomial, upon a successful data transmission, 
has a non-zero residue in the CRC register (C7 04 
00 7B)16. In order to provide a no-error indication, 
two ROM locations have been preloaded with the 
residue so that by selecting these locations and 
clocking the device one additional time, after the 
last check bit has been entered, will result in 
zeroing the CRC register. In this manner a no-error 
indication is achieved. 

With the present mix of polynomials, the largest is 
56th order requiring four devices while the smallest 
is 16th order requiring just one device. In order to 
accommodate multiplexing between high order 
polynomials (X 16th order) and lower order 
polynomials, a location of all zeros is provided. 
This allows the user to choose a lower order 
polynomial even if the system is configured for a 
higher order one. 
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The 'F402 expandable CRC generator checker 
contains 6 popular CRC polynomials, 2-16th Order, 
2-32nd Order, 1-48th Order and 1-56th Order. The 
application diagram shows the 'F402 connected for 
a 56th Order polynomial. Also shown are the input 
patterns for other polynomials. When the 'F402 is 
used with a gated clock, disabling the clock in a 
HIGH state will ensure no erroneous clocking 
occurs when the clock is re-enabled. Preset and 
Master Reset are asynchronous inputs presetting 
the register to S or clearing to Os respectively (note 
Ethernet residue and 56th Order select code 8, LSB, 
are exceptions to this). 

To generate a CRC, the pattern for the selected 
polynomial is applied to the S inputs, the register 
is preset or cleared as required, clock is enabled, 
CWG is set HIGH, data is applied to 0 input, 
output data is on O/CW. When the last data bit has 
been entered, CWG is set LOW and the register is 
clocked for n bits (where n Is the order of the 
polynomial). The clock may now be stopped if 
desired (holding CWG LOW and clocking the 
register will output zeros from O/CW after the 
residue has been shifted out). 

To check a CRC, the pattern for the selected 
polynomial is applied to the S inputs, the register 
is preset or cleared as required, clock is enabled, 
CWG is set HIGH, the data stream including the 
CRC is applied to 0 input. When the last bit of the 
CRC has been entered, the ER output is checked: 
HIGH = error free data, LOW = corrupt data. The 
clock may now be stopped if desired. 

To implement polynomials of lower order than 56th , 

select the number of packages required for the 
order of polynomial and apply the pattern for the 
selected polynomial to the S inputs (0000 on S 
inputs disables the package from the feedback 
chain). 

• 
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54F/74F403 

First-In First-Out (FIFO) Buffer Memory 

De 
T 
( 
and c 

an expandable fall-through type high-speed First-In First-Out 
ory optimized for high-speed disk or tape controllers 

ffer applications. It is organized as 16-words by 
4-bits and 
bits in multi pi 
asynchronously in 
of buffer memories. 

to any number of words or any number of 
may be entered or extracted 

allowing economical implementation 

The 'F403 has 3-state outputs whl 
compatible with all TTL families. 

• Serial or Parallel Input 
• Serial or Parallel Output 
• Expandable without External Logic 
• 3-State Outputs 
• Fully Compatible with all TTL Families 
• Slim 24-Pln Package 

Ordering Code: See Section 5 

Logic Symbol 

-<> IES 

-<> CPSI 

TOP 

-<> TOS 

IRF 

ORE 
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Connection Diagrams 

ffij~ 
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TOP fij 

TOS 1111 

iffi~ 

Pin Assignment 
for DIP and SOIC 

iES cps. Os Ne 03 02 D, 

[jj][Rl[!][!][I]1!l1]] 

~1!!l~~I!HjJ~ 
CPSO EO 03 Ne 02 a, 00 

Pin Assignment 
for LCC and PCC 

[!] 00 

[j] PL 

[IliRF 

OJ Ne 

~vcc 

~ORE 

~a. 

• 
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Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

0 0.03 

Os 
PL 
CPSI 
IES 
TTS 
OES 
TOS 
TOP 
MR 
OE 
CPSO 
0 0.03 

Os 
IRF 
ORE 

Description 

Parallel Data Inputs 
Serial Data Input 
Parallel Load Input 
Serial Input Clock 
Serial Input Enable 
Transfer to Stack Input 
Serial Output Enable 
Transfer Out Serial 
Transfer Out Parallel 
Master Reset 
Output Enable 
Serial Output Clock 
Parallel Data Outputs 
Serial Data Output 
Input Register Full 
Output Register Empty 

Functional Description 
As shown in the block diagram the 'F403 consists 
of three sections: 

1. An Input Register with parallel and serial data 
inputs as well as control inputs and outputs for 
input handshaking and expansion. 

2. A 4-bit wide, 14-word deep fall-through stack 
with self-contained control logic. 

3. An Output Register with parallel and serial data 
outputs as well as control inputs and outputs 
for output handshaking and expansion. 

Since these three sections operate asynchronously 
and almost independently, they will be described 
separately below. 

Input Register (Data Entry) 

The Input Register can receive data in either bit­
serial or in 4-bit parallel firm. It stores this data 
until it is sent to the fall-through stack and 
generates the necessary status and control signals. 

Figure 1 is a conceptual logic diagram of the input 
section. As described later, this 5-bit register is 
initialized by setting the F3 flip-flop and resetting 
the other flip-flops. The O-output of the last flip­
flop (FC) is brought out as the 'Input Register Full' 
output (IRF). After initialization this output is HIGH. 
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54FI74F(U.L.) 
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1.010.23 
1.010.23 
1.010.23 
1.010.23 
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1.010.23 
1.010.23 
1.0/0.23 
1.0/0.23 
1.0/0.23 
130/10 

10110 
10/5 
10/5 



Parallel Entry-A HIGH on the PL input loads the 
0 0-03 inputs into the Fo-F3 flip-flops and sets the 
FC flip-flop. This forces the IRF output LOW 
indicating that the input register is full. During 
parallel entry, the CPSI Input must be LOW. If 
parallel expansion is not being implemented, IES 
must be LOW to establish row mastership (see 
Expansion section). 

Serial Entry-Data on the Os input is serially 
entered into the F3, F2, Fl , Fo, FC shift register on 
each HIGH-to-LOW transition of the CPSI clock 
input, provided IES and PL are LOW. 

After the fourth clock transition, the four data bits 
located in the four flip-flops, Fo-F3. The FC flip-flop 
is set, forcing the IRF output LOW and internally 
inhibiting CPSI' clock pulses from affecting the 
register, Figure 2 illustrates the final positions in a 
'F403 resulting from a 64·bit serial bit train. Bo is 
the first bit, B63 the last bit. 

Transfer to the Stack-The outputs of Flip-Flops 
Fo-F3 feed the stack. A LOW level on the TIS input 
initiates a 'fall-through' action. If the top location 
of the stack is empty, data is loaded into the stack 
and the input register is re-initialized. Note that 
this initialization is postponed until PL is LOW 
again. Thus, automatic FIFO action is achieved by 
connecting the IRF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip-Flop 
shown in Figure 10) in the control section records 
the fact that data has been transferred to the 
stack. This prevents multiple entry of the same 
word into the stack despite the fact the IRF and 
TIS may still be LOW. The Request Initialization 
Flip-Flop is not cleared until PL goes LOW. Once 
in the stack, data falls through the stack 
automatically, pausing only when it is necessary to 
wait for an empty next location. In the 'F403 as in 
most modern FIFO designs, the MR input only 
initializes the stack control section and does not 
clear the data. 

Output Register (Data Extraction) 

The Output Register receives 4-bit data words from 
the bottom stack location, stores it and outputs 
data on a 3-state 4-bit parallel data bus or on a 
3-state serial data bus. The output section 
generates and receives the necessary status and 
control signals. Figure 3 is a conceptual logic 
diagram of the output section. 
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Parallel Data Extraction-When the FIFO is empty 
after a LOW pulse is applied to MR, the Output 
Register Empty (ORE) output is LOW. After data 
has been entered into the FIFO and has fallen 
through to the bottom stack location, it is 
transferred into the Output Register provided the 
'Transfer Out Parallel' (TOP) input is HIGH. As a 
result of the data transfer ORE goes HIGH, 
indicating valid data on the data outputs (provided 
the 3-state buffer is enabled). TOP can now be 
used to clock out the next word. When TOP goes 
LOW, ORE will go LOW indicating that the output 
data has been extracted, but the data itself 
remains on the output bus until the next HIGH 4 
level at TOP permits the transfer of the next word 
(if available) into the Output Register. During 
parallel data extraction CPSO should be LOW. TOS 
should be grounded for single slice operation or 
connected to the appropriate ORE for expanded 
operation (see Expansion section). 

TOP is not edge triggered. Therefore, if TOP goes 
HIGH before data is available from the stack, but 
data does become available before TOP goes LOW 
again, that data will be transferred into the Output 
Register. However, internal control circuitry 
prevents the same data from being transferred 
twice. If TOP goes HIGH and returns to LOW 
before data is available from the stack, ORE 
remains LOW indicating that there is no valid data 
at the outputs. 

Serial Data Extraction-When the FIFO is empty 
after a LOW pulse is applied to MR, the Output 
Register Empty (ORE) output is LOW. After data 
has been entered into the FIFO and has fallen 
through to the bottom stack location, it is 
transferred into the Output Register provided TOS 
is LOW and TOP is HIGH. As a result of the data 
transfer ORE goes HIGH indicating valid data in 
the register. The 3-state Serial Data Output, Qs, is 
automatically enabled and puts the first data bit on 
the output bus. Data is serially shifted out on the 
HIGH-to-LOW transition of CPSO. To prevent false 
shifting, CPSO should be LOW when the new word 
is being loaded into the Output Register. The 
fourth transition empties the shift register, forces 
ORE output LOW and disables the serial output, 
Qs (refer to Figure 3). For serial operation the ORE 
output may be tied to the TOS input, requesting a 
new word from the stack as soon as the previous 
one has been shifted out. 
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Expansion 

Vertical Expansion-The 'F403 may be vertically 
expanded to store more words without external 
parts. The interconnections necessary to form a 
46-word by 4-bit FIFO are shown in Figure 4. Using 
the same technique, and FIFO of (15n + 1)-words by 
4-bits can be constructed, where n is the number 
of devices. Note that expansion does not sacrifice 
any of the 'F403's flexibility for serial/parallel input 
and output. 

Horizontal and Vertical Expansion-The 'F403 can 
be expanded in both the horizontal and vertical 
directions without any external parts and without 
sacrificing any of its FIFO's flexibility for 
serial/parallel input and output. The 
interconnections necessary to form a 31-word by 
16-bit FIFO are shown in Figure 6. Using the same 
technique, any FIFO of (15m + 1)-words by (4n)-bits 
can be constructed, where m is the number of 
devices in a column and n is the number of 
devices in a row. Figures 7 and 8 show the timing 
diagrams for serial data entry and extraction for 
the 31-word by 16-bit FIFO shown in Figure 6. The 
final position of data after serial insertion of 496 
bits into the FIFO array of Figure 6 is shown in 
Figure 9. 

Interlocking Circuitry-Most conventional FIFO 
designs provide status signals analogous to IRF 
and ORE. However, when these devices are 
operated in arrays, variations in unit to unit 
operating speed require external gating to assure 
all devices have completed an operation. The 'F403 
incorporates simple but effective 'master/slave' 
interlocking circuitry to eliminate the need for 
external gating. 

In the 'F403 array of Figure 6 devices 1 and 5 are 
defined as 'row masters' and the other devices are 
slaves to the master in their row. No slave in a 
given row will initialize its Input Register until it 
has received LOW on its IES input from a row 
master or a slave of higher priority. 
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In a similar fashion, the ORE outputs of slaves will 
not go HIGH until their OES inputs have gone 
HIGH. This interlocking scheme ensures that new 
input data may be accepted by the array when the 
IRF output of the final slave in that row goes LOW 
and that output data for the array may be extracted 
when the ORE of the final slave in the output row 
goes HIGH. 

The row master is established by connecting its 
IES input to ground while a slave receives its IES 
input from the IRF output of the next higher 
priority device. When an array of 'F403 FIFOs is 
initialized with a LOW on the MR inputs of all 
devices, the IRF outputs of all devices will be 
HIGH. Thus, only the row master receives a LOW 
on the IES input during initialization. Figure 10 is a 
conceptual logic diagram of the internal circuitry 
which determines master/slave operation. 
Whenever MR and IES are LOW, the Master Latch 
is set. Whenever TIS goes LOW the Request 
Initialization Flip-Flop will be set. If the Master 
Latch is HIGH, the Input Register will be 
immediately initialized and the Request 
Initialization Flip-Flop reset. If the Master Latch is 
reset, the Input Register is not initialized until IES 
goes LOW. In array operation, activating the TTS 
initiates a ripple input register initialization from 
the row master to the last slave. 

A similar operation takes place for the output 
register. Either a TOS or TOP input initiates a load­
from-stack operation and sets the ORE Request 
Flip-Flop. If the Master Latch is set, the last 
Output Register Flip-Flop is set and ORE goes 
HIGH. If the Master Latch is reset, the ORE output 
will be LOW until an OESinput is received. 
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Fig. 2 Final Positions in a 'F403 Resulting from a 64·Bit Serial Train 

Fig. 3 Conceptual Output Section 
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Fig. 4 A Vertical Expansion Scheme 
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Fig. 5 A Horizontal Expansion Scheme 
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Fig.6 A 31x16 FIFO Array 
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Fig. 7 Serial Data Entry for Array of Fig. 6 
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Fig. 9 Final Position of a 496·8it Serial Input 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Supply Current 115 170 rnA Vee = Max, Inputs Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

Propagation Delay, 
tpHL Negative·Going 25.0 

CP to IRF Output 3·1 
ns 403·a 

Propagation Delay, 403·b 
t pLH Negative·Going 

64.0 
TIS to IRF 

tpLH 
Propagation Delay, 
Negative·Going 40.0 ns 3·1,403·c 

t pHL CPSO to Os Output 23.0 403·d 

t pLH 
Propagation Delay, 
Positive·Going 56.0 ns 3·1 

tpHL TOP to Outputs 0 0.03 45.0 403·e 

Propagation Delay, 
t pHL Negatiye·Going 42.0 ns 3·1,403·e 

CPSO to ORE 403·d 

Propagation Delay, 
t pHL Negative·Going 54.0 

TOP to ORE 
ns 3·1,403·e 

Propagation Delay, 
tpLH Positive·Going 68.0 

TOP to ORE 

Propagation Delay, 
tpLH Negative·Going 53.0 ns 3·1,403·c 

TOS to Postive Going ORE 403·d 

Propagation Delay, 
tpHL Positive·Going 44.0 

PL to Negative·Going IRF 3·1 
ns 403·g 

Propagation Delay, 403·h 
tpLH Negative·G.oing 28.0 

PL to Positive·Going IRF 
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AC Characteristics (cont'd). 

54F174F 54F 74F 

TA= + 25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

Propagation Delay, 
tpLH Positive·Going 38.0 ns 3·1 

OES to ORE·· 

Propagation Delay, 
tpLH Positive·Going 40.0 ns 3·1 

TE5 to Positive·Going IRF 403·h • tpZH Propagation Delay, 14.0 
tpZL OE to Qo, Q1, Q2, Q3 14.0 3·1 

ns 3·12 
tpHZ Propagation Delay, 14.0 3·13 
tpLZ OE to Qo, Q1, Q2, Q3 14.0 

tpZH 
Propagation Delay, 
Negative-Going 18.0 

tPZL OES to Qs 18.0 3-1 
ns 3-12 

Propagation Delay, 3-13 
tpHZ Negative-Going 14.0 
tpLZ OES to Qs 14.0 

tOFT Fall Through Time 600 ns 3-1,403-f 

tAP 
Parallel Appearance Time, -5.0 
ORE to QO-Q3 

Serial Appearance Time, 10.0 
ns 3·1 

tAS ORE to Qs 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vec= TA, Vee= 

Units 
Fig. 

Vce= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Set-up Time, HIGH or LOW 28.0 
ts(L) Ds to Negative CPSI 28.0 

403-a 
ns 

403-b 
th(H) Hold Time, HIGH or LOW 0 
th(L) Ds to CPSI 0 

Set-up Time, HIGH or LOW 0 403-a 
ts(H) TIStolRF 0 ns 403-b 
ts(L) Serial or Parallel Mode 403-g 

403-h 

Set-up Time, LOW 
403-c 

ts(L) Negative-Going ORE to 0 ns 403-d 
Negative-Going TOS 

ts(L) Set-up Time, LOW 32.0 ns 403-b 
Negative-Going IES to CPSI 

ts(L) Set-up Time, LOW 76.0 ns 403-b 
Negative-Going TIS to CPSI 

ts(H) Set-up Time, HIGH or LOW 0 
ts(L) Parallel Inputs to PL 0 

ns 3-14, 3-15 
th(H) Hold Time, HIGH or LOW 0 
th(L) Parallel Inputs to PL 0 

tw(H) CPSI Pulse Width 25.0 ns 403-a 
tw(L) HIGH or LOW 20.0 403-b 

tw(H) PL Pulse Width, HIGH 40.0 ns 
403-g 
403-h 

403-a 

tw(L) 
TIS Pulse Width, LOW 

20.0 
403-b 

Serial or Parallel Mode 
ns 

403-c 
403-d 

tw(L) MR Pulse Width, LOW 25.0 ns 403-f 

tw(H) TOP Pulse Width 20.0 
403-e 

tw(L) HIGH or LOW 30.0 
ns 

tw(H) CPSO Pulse Width 32.0 ns 403-c 
tw(L) HIGH or LOW 30.0 403-d 

tree 
Recovery Time 

10.0 ns 403-f 
MR to any Input 
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Fig. 403·a Serial Input, Unexpanded or Master Operation 

tw(H) 

Fig. 403·b Serial Input, Expanded Slave Operation 

IES 

Fig. 403·c Serial Output, Unexpanded or Master Operation 
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Fig. 403·d Serial Output, Slave Operation 

OES 1.5 V 

Os ----------~~----~~----~~~----~~~L-4_~-------

1.5 V 

Is = 0 tpLH I 
TOS ------------------------~\~~ -J-r1-.5-V---

Fig. 403·e Parallel Output, 4·Bit Word or Master in Parallel Expansion 

~~- tw ----j., 

TOP 

tpLH ~ tPHL----I~ 

__________________________________ 1_.5 __ V~~~~_-_ NEW OUTPUT 

I ... 

Fig. 403·' Fall Through Time 

i tw ~I 
MR ~~~~- ~~1-.5-V-------------------------

~ ··'f--tw---------j:t.,1 :~5F:----~~1,-
00-0 3 k 5V -----------------------------------

PL 
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Fig. 403·g Parallel Load Mode, 4·Bit Word (Unexpanded) or master in Parallel Expansion 

PL 

tW:=J 
'I "\: 1/ 

J 1\ ./I 1.5 V 

~ ts ~ -I Ih C-- l Ih I---
v.lN.JWN.. w 1.5 V STABLE 1.5 V ~ ()()C 1000()( 

tpHL -
00-0 3 

I -------------------,1 V-----
IRF \I-lI~r-------j/lr-1.5 V (note 3) • TTS ______________________ ts_= __ O~ IPc;,r ___ -_I ______ ___ 

(note 2) k !I 

~tw-! 

Fig. 403·h Parallel Load, Slave Mode 

PL 

1.5 V 

~-ts-~ 
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54F/74F407 

Data Access Register 

Description 
The 'F407 Data Access Register (DAR) performs memory address 
arithmetic for RAM resident stack applications. It contains three 4-bit 
registers intended for Program Counter (Ro), Stack Pointer (R1), and 
Operand Address (R2). The 'F407 implements 16 instructions which allow 
either pre or post decrement/increment and reglster-to-register transfer in 
a single clock cycle. It is expandable in 4-bit increments and can operate 
at a 30 MHz microinstruction rate on a 16-bit word. The 3-state outputs 
are provided for bus-oriented applications. The 'F407 is fully compatible 
with all TTL families. 

• Hlgh-Spaed-Greater than a 30 MHz Microinstruction Rate 
• Three 4-blt Registers 
• 16 Instructions for Register Manipulation 
• Two Separate Output Ports, One Transparent 
• Relative Addressing Capability 
• 3-State Outputs 
• Optional Pre or Post Arithmetic 
• Expandable In Multiples of Four Bits 
• 24-Pln Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs (Active LOW) 
Instruction Word Inputs 
Carry Input (Active LOW) 
Carry Output (Active LOW) 
Clock Input (L-H Edge-Triggered) 
Execute Input (Active LOW) 
Address Output Enable Input (Active LOW) 
Data Output Enable Input (Active LOW) 
Address Outputs 
Data Outputs (Active LOW) 
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Connection Diagrams 

GNO 

X2 f!j 

"'~ 
GND ~ 

Ne ~ 

coB]] 

03 [IT] 

fb I!!l 

'--___ .....r-

Pin Assignment 
for DIP and SOIC 

x. J((l CP Ne ro. b 

" [jj]~[!][!]IIl[!][!] 

~~~~~[1jJ1!lJ 
02 02 01 NC 01 00 Do 

Pin Assignment 
for LCC and PCC 

54Fn4F(U.L.) 
HIGH/LOW 

0.5/0.225 
0.5/0.225 
0.5/0.225 
10/5 (2.5) 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 

142.5 (50)/10 (5) 
142.5 (50)/10 (5) 

ii1 

01 
02 

02 

03 

°3 
co 

[!II! 

@]Io 

[!lEi 

[I] Ne 

~vcc 

~Ci 

~roo 



Block Diagram 

I, 
I, 
I, 

CP 

EX 

10 

EOo 

83 82 

CO 

--

III 
0, 02 0, Do 

'-- CP 
4·SlT REG 

(R,) 

0, 02 0, 00 

~~ ~~ 

f'f'f'1 
0, 0, 0, co 

., 

CI 

BO A3 A2 A, AD CI 

BINARY ADDER M 

S3 52 5, So 

Lf) -
I I 

0, 02 0, Do 

"""f) CP 
4-81T REG - (R,) 

0, 0, 0, °0 

I l 

I 
I,D I,e I, B 11A 100 IOC lOB IDA 

-5 2-INPUT MUX 

'0 'e ' , 'A 

1~~~ 
X, x, x, Xo 
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I 
INSTRUCTION 

DECODER ENCODER • '( I I So 
5, 
5, 

I I OUAD 
0, 0, 0, Do 

3-INPUT 

--1"l 4-81T REG. MUX 
CP (RO) 

0, 0, Q, 00 

I L::::: ' 0 , 

I I 
'0, 

I 
'De 
100 'A 

" 0, 0, 0, 00 'C 
'0 

CP 
4-81T REG 

( R,) 

0, 0, 0, °0 

I I I I,. 
118 
I,e 
I,D 

I" 
I" 
I,e 
I, 0 
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Functional Description 
The 'F407 contains a 4-bit slice of three Registers 
(Ro-R2), a 4-bit Adder, a 3-state Address Output 
Buffer (Xo-X;v and a separate Output Register with 
3-state buffers (00-03), allowing output of the 
register contents on the data bus (refer to the 
Block Diagram). The DAR performs sixteen 
instructions, selected by 10-13, as listed in the 
Function Table. 

The 'F407 operates on a single clock. CP and EX 
are inputs to a 2-input, active LOW AND gate. For 
normal operation EX is brought LOW while CP is 
HIGH. A microcycle starts as the clock goes HIGH. 
Data inputs Do-D3 are applied to the Adder as one 
of the operands. Three of the four instruction lines 
(11-12-13) select which of the three registers, if any, 
is to be used as the other operand. The LOW-to­
HIGH CP transition writes the result from the 
Adder into a register (Ro-R2) and into the output 
register provided EX is LOW. If the 10 instruction 
input is HIGH, the multiplexer routes the result 
from the Adder to the 3-state Buffer controlling the 
address bus (XO-X3), independent of EX and CPo The 
'F407 is organized as a 4-bit register slice. The 
active LOW CI and CO lines allow ripple-carry 
expansion over longer word lengths. 

Function Table 

Instruction 

13 12 11 

L L L 
L L L 
L L H 
L L H 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Combinatorial Function 

10 
Available on the X-Bus 

L Ro 
H Ro plus 0 plus CI 
L Ro 
H Ro plus 0 plus CI 
L Ro 
H Ro plus 0 plus CI 
L R1 
H R1 plus 0 plus CI 
L R2 
H o plus CI 
L Ro 
H o plus CI 
L R2 
H R2 plus 0 plus CI 
L R1 
H o plus CI 
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In a typical application, the register utilization in 
the DAR may be as follows: Ro is the Program 
Counter (PC), R1 is the Stack Pointer (SP) for 
memory resident stacks and R2 contains the 
operand address. For an instruction Fetch, PC can 
be gated on the X-Bus while it is being 
incremented (i.e. O-Bus = 1). If the fetched 
instruction calls for an effective address for 
execution, which is displaced from the PC, the 
displacement can be added to the PC and loaded 
into R2 during the next microcycle. 

Sequential Function Occurring 
on the Next Rising CP Edge 

Ro plus D plus CI - Ro and O-register 

Ro plus 0 plus CI - R1 and O-register 

Ro plus 0 plus CI - R2 and O-register 

R1 plus 0 plus CI - R1 and O-register 

o plus CI - R2 and O-register 

o plus CI - Ro and O-register 

R2 plus 0 plus CI - R2 and O-register 

o plus CI - R1 and O-register 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Supply Current 90 145 rnA Vcc = Max, Inputs Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA=+25°C TA, Vcc= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50pF 
No. II 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 8.0 12.0 16.0 7.0 18.0 3-1 
tpHL CP to O~ (Note) 5.0 7.5 9.5 4.0 10.5 

ns 
407·c 

tpLH Propagation Delay, 10 LOW 9.0 13.0 17.0 8.0 19.0 3·1 
tpHL 11.13 to ><O·X3 9.5 14.0 18.0 8.5 20.0 

ns 
407·a 

tpLH Propagation Delay, 10 HIGH 16.5 23.5 30.5 14.5 32.5 3·1 
tpHL 11.13 to XO·X3 11.0 17.0 22.5 10.0 24.5 

ns 
407-a 

tpLH Propagation Delay, 10 LOW 9.0 13.5 17.5 8.0 19.5 3·1 
tpHL CP to Xn 11.5 18.0 24.0 10.5 26.0 

ns 
407-b 

tpLH Propagation Delay, 10 HIGH 18.0 26.5 35.0 16.0 37.0 3·1 
tpHL CP to Xn 12.5 20.0 28.5 11.5 30.5 

ns 
407·b 

tpLH Propagation Delay 10.5 15.0 19.5 9.5 21.5 3·1 
tpHL On to Xn 6.0 9.0 12.0 5.0 13.5 

ns 
407·d 

tpLH Propagation Delay 7.0 10.5 14.0 6.0 15.5 3·1 
t pHL CI to Xn 5.5 9.0 12.0 4.5 13.5 

ns 
407·e 

t pLH Propagation Delay 4.5 9.0 11.5 4.0 13.0 3·1 
tpHL 10 to Xn 4.5 10.0 13.0 4.0 14.5 

ns 
407-b 

tpLH Propagation Delay 13.5 19.0 24.0 12.5 26.0 3·1 
tpHL CP to CO 13.5 18.5 23.5 12.5 25.5 

ns 
407-a 

tpLH Propagation Delay 3.5 5.5 7.5 3.0 8.5 3·1 
tpHL CI to CO 4.5 7.0 9.0 4.0 10.0 

ns 
407-e 

tpLH Propagation Delay 3.5 5.5 7.0 3.0 8.0 3·1 
tpHL On to CO 4.0 6.5 9.0 3.5 10.0 

ns 
407-d 

tpLH Propagation Delay 10.0 15.0 20.0' 9.0 22.0 3·1 
t pHL 11.13 to CO 11.0 16.0 21.0 10.0 23.0 

ns 
407-a 
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AC Characteristics (cont'd) 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee = 
Symbol Parameter Vee= +5.0 V Mil Com 

CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpZH Enable Time 7.0 10.0 12.5 6.0 14.0 
tpZL EOo to On or EOx to Xn 6.5 9.0 12.0 5.5 13.5 

tpHZ Disable Time 2.5 4.0 5.5 2.0 6.5 
tpLZ EOo tOOn or EOx to Xn 7.0 10.0 13.0 6.0 14.5 

Note: The internal clock is generated from CP arid EX. The internal Clock is HIGH if EX or CP is HIGH, 
LOW if EX and CP are LOW. 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vee = TA, Vee = 
Vee = +5.0V Mil Com 

Min Typ Max Min Max Min Max 

tew Clock Period 32.0 26.0 36.0 

ts(H) Set-Up Time, HIGH or LOW 4.0 4.5 
ts(L) 11.1 3 to negative going CP 4.0 4.5 

th(H) Hold Time, High or LOW 0 0 
th(L) 11.13 to positive-going CP 0 0 

ts(H) Set-Up Time, HIGH or LOW 16.5 18.5 
ts(L) On or C1 to negative·going CP 16.5 18.5 

th(H) Hold Time, HIGH or LOW 0 0 
th(L) On or CI to 0 0 

negative-going clock 

ts(H) Set-Up Time, HIGH or LOW 13.0 14.5 
ts(L) CI to positive-going CP 13.0 14.5 

th(H) Hold Time, HIGH or LOW 0 0 
th(L) CI to positive-going CP 0 0 

tw(H) Clock Pulse Width 7.5 8.5 
tw(L) HIGH or LOW 7.5 8.5 
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Fig. 
Units 

No. 

3-1,3·11 
ns 

3-12 

3-1,3-11 
ns 

3·12 

Units 
Fig. 
No. 

ns 3·1 

ns 3-5 

ns 3-5 

ns 3·5 

ns 3·7 
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Timing Diagrams 

Fig.407·a Fig.407·b 

EOx=LOW EOx=LOW 

10·13 _____ *1.5 V 

XO·X3 1.5 V XO-X3 _______ --'*'1-.5-V-----

Fig.407·c 

10·13 

00.03 

CLOCK 
(NOTE 1) 

00.0 3 

XO·X3 

EOO=LOW 

I twILl I 

\ _____ 1.5 v{ 
tPLHj tpHL 

----

tPLH---I 
_____________________________________ ~t~PH~L~1 

CO ~'1-.S-V-----
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Fig.407·d 

00·03 

XO,X3 

rox=LOW,lo=HIGH 

______ J~~1.-5V-------------

~::~~~ 
_ X1.5V 

tPLH==-:i 

tpHL I 

____________________ JJ*(~1-.5-V--
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Fig.407·e 

rox = LOW, 10 = HIGH 

~~1-.5-V----------------

___ ....J CtPLH~ t; tPHL_
1 

________ -+_______ ~~1-.5-V--
tPLH=::.i 

tpHL I 

____________________ JJ*(~1.-5-V--



54F/74F410 

Register Stack-16x4 RAM 
3-State Output Register 

Description 
The 'F410 is a register-oriented high-speed 64-bit Read/Write Memory 
organized as 16-words by 4-bits. An edge-triggered 4-bit output register 
allows new input data to be written while previous data is held. 3-state 
outputs are provided for maximum versatility. The 'F410 is fully 
compatible with all TTL families. 

• Edge-Triggered Output Register 
• Typical Access Time of 35 ns 
• 3-State Outputs 
• Optimized for Register Stack Operation 
• 18-Pin Package 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
00-03 
CS 
OE 
WE 
CP 

Address Inputs 
Data Inputs 

Description 

Chip Select Input (Active LOW) 
Output Enable Input (Active LOW) 
Write Enable Input (Active LOW) 
Clock Input (Outputs Change on LOW-to-HIGH 
Transition) 
Outputs 
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Connection Diagrams 

GND rn 

a,~ 

D, I!] 

a,~ 

Ddj~ 

Pin Assignment 
for DIP and SOIC 

OE CP A3 A2 A, 

rnlLJ[!][!]G] 

1Hl1j5J1j5J1iIl1j5J 
a, 01 Qo Do Vee 

Pin Assignment 
for LCC and PCC 

54FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 

0.5/0.75 
75/15 (12.5) 

410 

Vee 

Do 

00 

D1 

01 

D2 

02 

03 • 
mAo 
IIlYiE 
[Des 
~NC 

~NC 
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Functional Description 
Write Operation-When the three control inputs, 
Write Enable (WE), Chip Select (CS), and Clock 
(CP), are LOW the information on the data inputs 
(00-03) is written into the memory location selected 
by the address inputs (Ao-A3)' If the input data 
changes while WE, CS, and CP are LOW, the 
contents of the selected memory location follow 
these changes, provided set-up and hold time 
criteria are met. 

Block Diagram 

AO-----I 

ADDRESS 
A2 -----I DECODE 

A3----I 

16 RAM 

Read Operation-Whenever CS is LOW and CP 
goes from LOW-to-HIGH, the contents of the 
memory location selected by the address inputs 
(Ao-A3) are edge-triggered into the Output Register. 

The (OE) input controls the output buffers. When 
OE is HIGH the four outputs (00-03) are in a high 
impedance or OFF state; when OE is LOW, the 
outputs are determined by the state of the Output 
Register. 

00-----01 
D1-----01 
D2-----01 

DATA 
INPUTS 

WE 
J----<~~===CS 

03 -----ot.._.....,...._.,...-.....J CP 

REGISTER 

'-+--+--+--------0< t------ OE 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Supply Current 47 70 rnA Vee = Max, Inputs Open 

AC Characteristics: See Section 3 for waveforms and load configurations • 54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee= Fig. Symbol Parameter Vee= +5.0 V Mil Com Units 
CL=50 pF CL=50 pF CL =50 pF 

No. 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 6.5 8.5 2.5 9.5 3·1 
tpHL CP to Q 3.5 7.0 9.0 3.0 10.0 

ns 
3·7 

tpZH Enable Time 3.0 6.0 8.0 2.5 9.0 
tpZL OE to Q 3.5 7.0 9.0 3.0 10.0 3-1 

ns 3-12 
tpHZ Disable Time 2.5 4.5 6.5 2.0 7.5 3-13 
tpLZ OE to Q 2.5 5.0 7.5 2.0 8.0 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

READ 
MODE 

ts(H) Setup Time, HIGH or LOW 15.0 17.0 
ts(L) An to CP 15.0 17.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) An to CP 0 0 

WRITE 
MODE 

ts(H) Setup Time HIGH or LOW 0 0 
ts(L) An to WE 0 0 

ns 3-16 
th(H) Hold Time HIGH or LOW 0 0 
th(L) An to WE 0 0 

ts(H) Setup Time HIGH or LOW 5.0 6.0 
ts(L) On to WE 5.0 6.0 

ns 3-15 
th(H) Hold Time HIGH or LOW 0 0 
th(L) On to WE 0 0 

tw 
WE Pulse Width 

7.5 8.5 3-8 
Required to Write ns 

tw 
CS Pulse Width 

7.5 8.5 3-8 
Required to Write ns 

tw 
CP Pulse Width 

7.5 8.5 3-7 
Required to Write ns 
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FI FO RAM Controller 

Controller (FRG) is an address and status generator 
thigh-speed First-In/First-Out (FIFO) stack 
h RAMs. The 'F411 can control up to 16K 

·ate buffer sizes can be selected (see 
rbitration logic controls read/write 

Connection Diagrams 

Pin Assignment 
for DIP 

411 

Ordering Code: See Section 5 liD Ii§] ~ ~ ~ 1m [jj] ~ [9J [9J [7] 

Logic Symbol 

> c 
0< ww 
cece 
cece 
3:3: 

A3 A2 Al Ao 
EMPTY 

HALF FUll 
FUll 
ClK 

CE 
CSO 
WE 

RESET 
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Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A13 
MCo-MC2 
00-02 
EMPTY 
HALF FULL 
FULL 

Read/Write Address 
Memory Clock Select 
FIFO Oepth Select 
Status Line 
Status Line 
Status Line 

Description 

Burst Read, Burst Write BRO, BWR 
WRLE, ROLE 
Ffi5REQ 

Write Latch Enable, Read Latch Enable 
Read Request 

WRREQ 
WE 
CSO 
RESET 
CLK 
CE 
WRREADY 
ROREAOY 
WRLOE 

Write Request 
RAM Write Enable 
RAM Chip Select Output 
Master Reset 
Clock 
Chip Enable 
Write Ready 
Read Ready 
Write Latch Output Enable 

Functional Description 
The 'F411 FIFO RAM Controller consists of three 
14-bit counters. Two of these counters provide 
read/write addresses for FIFO read/write operations 
respectively. The third counter is an up-down 
counter. Oepending on the operation of FIFO, the 
counter is either incremented (write operation) or 
decremented (read operation). The output of the 
counter is decoded according to the memory 
length select lines 00-D2 to produce EMPTY, HALF 
FULL, or FULL status lines. (See Table 2). 

The arbitration logic handles all read/write requests 
on first-come/first-served basis. In the event of a 
tie, the priority is based on the HALF FULL status 
signal. Normally write requests have higher priority 
over read requests unless the HALF FULL signal is 
active, in which case the read requests have 
priority over write requests. The arbiter decision 
can be disabled by Burst Read or Burst Write 
request in which case all subsequent read or write 
requests are denied until burst read or write 
operation is terminated. The priority will be the 
same as normal read and write should Burst Write 
and Burst Read become active simultaneously. 
(See Table 3.) 

4-314 

54F/74F(U.L.) 
HIGH/LOW 

75/15 (12.5) 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

0.5/0.375 
25/12.5 

0.5/0.375 
0.5/0.375 

25/12.5 
25.12.5 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 
25/12.5 

The WRLE and ROLE signals control the external 
latches at the top and bottom of the FIFO stack. 
Read (RO) and Write (WR) pulses are used to 
transfer data to and from the RAM locations 
specified by the address bus. Read and Write pulse 
widths can be programmed using memory clock 
pins MCo-MC2, (See Table 1). RESET will reset all 
counters to zero. HALF FULL and FULL status 
lines are forced LOW and EMPTY status forced 
HIGH. 

Functional Operation 

Fourteen 3-state outputs are capable of driving an 
8 mA OC load. The FIFO can address up to 16K 
words of data. 

The three Memory Clock select lines determine the 
number of master clock cycles by which Write or 
Read pulse width is extended. See Table 1 for 
selection guide. 



The length of the FIFO memory can be hardware­
selected via the length select (00-02) inputs. When 
less than the maximum length is selected, the 
unused high-order bits of the address outputs are 
held in the high-impedance state. 

Write Request (WRREQ) 

Write request for write cycle; active LOW input. 

Read Request (ROREQ) 

Read request for read cycle; active LOW input. 

Write Enable (WE) 

Write cycle address valid, active LOW 3-State 
output. 

Chip Select Output (CSO) 

When active, the RAM will be selected. Active 
LOW, 3-State output. 

RESET 

Active LOW master reset input. The user must 
force the RESET input LOW to initialize the chip. 
The following actions occur when RESET is active: 

1. All internal counters are set to '0'. 
2. Half Full and Full outputs are forced LOW. 
3. WE, CSO and EMPTY outputs are forced HIGH. 
4. WRREAOY and ROREAOY signals are forced 

HIGH and LOW respectively. 
5. Write latch will be disabled and transparent. 
6. Read latch will be disabled and transparent. 
7. RAM write address selected. 

Burst Read (BRO) 

Active LOW input; the following actions occur 
when BRD is active: 

1. Write Ready is forced HIGH. 
2. Priority is always given to read requests. 

Burst Write (BWR) 

Active LOW input; the following actions occur 
when BWR is active: 

1. Read Ready is forced HIGH. 
2. Priority is always given to write requests. 
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Write Ready (WRREAOY) 

Active HIGH output; WRREAOY HIGH signals that 
FIFO is ready to accept write requests. WRREAOY 
goes LOW on the positive-going edge of Master 
Clock on a pending write request. The WRREADY 
will go from LOW-to-HIGH one clock cycle later if 
FULL signal is LOW. 

Read Ready (ROREAOY) 

Active HIGH output; ROREAOY HIGH signals that 
FIFO is ready to accept read requests. RDREAOY 
goes LOW on the positive-going edge of Master 
Clock on a pending read request. The ROREAOY 
will go from LOW-to-HIGH on the positive going 
edge of CS if EMPTY signal is LOW. 

Clock (CLK) 

Clock input to the FIFO (variable); typical 
clock = 50 MHz. 

Chip Enable (CE) 

Active LOW input; when inactive all RAM interface 
Signals are held in high impedance state and 
further read or write requests are denied. Read or 
Write cycles in progress when CE goes HIGH will 
finish before the chip is deactivated. 

Read Latch Enable (ROLE) 

Active HIGH output; on the HIGH-to-LOW transition 
of ROLE, FIFO data is latched into the external 
output data latch. 

Note ROLE will remain HIGH for modes 0-3 of MC. 

Write Latch Enable (WRLE) 

Active HIGH output; on the HIGH-to-LOW transition 
of WRLE data to be written into the FIFO is 
latched into the external input data latch. 

Write Latch Output Enable (WRLOE) 

Active LOW output; on the HIGH-to-LOW transition 
of WRLOE the output of external input data latch 
is enabled. 

• 
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FULL 

Memory Full status output. The FULL signal goes 
HIGH on the negative-going edge of Master Clock 
if WRREADY is LOW and all bits of status counter 
for selected length are equal to '1'. The FULL 
signal goes from HIGH-to-LOW on the negative­
going edge of Master Clock if RDREADY is LOW. 

Note: WRREADY will remain LOW so long as full 
signal is active. 

HALF FULL 

Memory Half Full status output. The HALF FULL 
operates in the same way as FULL signal except 
that it goes HIGH when status counter reaches a 

Block Diagram 

WRROY 

WRlE WROE WE 

WR CTRL 

BLOCK 

count of 127 (D2 =H, D1 =H, Do=L). The HALF 
FULL signal goes from HIGH-to-LOW on the 
negative-going edge of Master Clock if RDREADY 
is LOW. 

EMPTY 

Memory Empty Status Output. The EMPTY signal 
goes HIGH on the negative-going edge of Master 
Clock if status counter contains a value of '1' and 
RDREADY is LOW. The EMPTY signal goes from 
HIGH-to-LOW on the negative-going edge of Master 
Clock if WRREADY is LOW. 

Note: RDREADY will remain LOW so long as 
EMPTY signal is valid. 

STATUS 

COUNTER 

CTRl BLOCK 

cs 

RO CTRL 

BLOCK 

ROLE 

ROROY 

FULL V, EMTY 00·02 MCo·MC2 CE ClK RESET 
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Table 1 

MC2 MC1 MCo Mode 
WE CS 

Duration Duration 

0 0 0 0 1 LOW' 
0 0 1 1 2 LOW' 
0 1 0 2 3 LOW' 
0 1 1 3 4 LOW' 
1 0 0 4 1 1 
1 0 1 5 2 2 
1 1 0 6 3 3 
1 1 1 7 4 4 

'Chip Select output remains LOW irrespective of MCnsettings. • Table 2 

D2 0 1 Do 
Half Length Full Length 

Words Words 

0 0 0 8K 16K 
0 0 1 4K 8K 
0 1 0 2K 4K 
0 1 1 1K 2K 
1 0 0 512 1024 
1 0 1 256 512 
1 1 0 128 256 
1 1 1 64 128 

Table 3 

ROREQ WRREQ BWR BRD Half Full Priority 

L L L L L NOOP 
L L L L H NOOP 
L L L H L WRITE 
L L L H H WRITE 
L L H L L READ 
L L H L H READ 
L L H H L WRITE 
L L H H H READ 
L H L L L NOOP 
L H L L H NOOP 
L H L H L NOOP 
L H L H H NOOP 
L H H L L READ 
L H H L H READ 
L H H H L READ 
L H H H H READ 
H L L L L NOOP 
H L L L H NOOP 
H L L H L WRITE 
H L L H H WRITE 
H L H L L NOOP 
H L H L H NOOP 
H L H H L WRITE 
H L H H H WRITE 
H H X X X NOOP 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 125 190 rnA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vec= TA, Vce= 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax 
Maximum Clock Frequency 50 

MHz 
Data Rate with 20 ns SRAM 25 

tpHL 
Propagation Delay 

5.0 ns csa to WE 

tpLH Propagation Delay 13.0 
tpHL WRREQ to WRREADY 13.0 

ns 

tpLH Propagation Delay 10.0 
tpHL WRREADY to WRLE 10.0 

ns 

tpLH Propagation Delay 10.0 
tpHL WRREADY to WRLOE 10.0 

ns 

tpLH Propagation Delay 6.0 
tpHL Clock to WRREADY 6.0 

ns 

tpLH Propagation Delay 20.0 
tpHL WRREADY to Status Output 20.0 

ns 

tpLH Propagation Delay 25.0 
tpHL RDREADY to RDLE 25.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA , Vee= TA, Vee= 

Units 
Vee= +5.0V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) RAM Add 5.0 

ns 
th(H) Hold Time, HIGH or LOW 5.0 
th(L) RAM Add 5.0 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) WRREQ 5.0 • ns 
th(H) Hold Time, HIGH or LOW 5.0 
th(L) WRREQ 5.0 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) BWR 5.0 

ns 
th(H) Hold Time, HIGH or LOW 5.0 
th(L) BWR 5.0 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) BRD 5.0 

ns 

th(H) Hold Time, HIGH or LOW 5.0 
th(L) BRD 5.0 

ns 

tw(H) CSO Pulse Width 20.0 
tw(L) HIGH or LOW 20.0 

ns 
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Fig. 411·a Write Cycle 

CLOCK 

MSEL 

WREADY 

ADDRESS 

WRLE 

ADDRESS COUNTER 
CLKE 

WRITE 
DATA 

STATUS COUNTER 
CLKE 

STATUS 
COUNTER 

DATA 

HALF 
FULL 

~~_X'----__ _ 
MCO=L Do=L 
MCl =L Dl=H 
MC2=H D2=H 
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Fig.411·b Read Cycle 

CLK 

RDREADY 

MSEL 

ADD 

CSO 

ROLE 

ADD 
COUNTER 

CLKE 

READ ______ ~----------------~ 
DATA 

STATUS----------~ 
COUNTER 

CLKE 

STATUS 
DATA 

HALF 
FULL 
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MCO= L 00= L 
MC1 = L 01 = H 
MC2= H 02= H 
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54F/74F412 

Multi-Mode Buffered Latch 
With 3-State Outputs 

Description 
The 'F412 is an 8-bit latch with 3-state output buffers. Also included is a 
status flip-flop for providing device-busy or request-interrupt commands. 
Separate Mode and Select inputs allow data to be stored with the outputs 
enabled or disabled. The device can also operate in a fully transparent 
mode. The 'F412 is the functional equivalent of the Intel 8212. 

• 3-State Outputs 
• Status Flip-flop for Interrupt Commands 
• Asynchronous or Latched Receiver Modes 
• 300 mil 24-Pln Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

STB 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-07 
00-07 
CLR 
STB 
INT 
M 
81,S2 

Latch Outputs 
Data Inputs 
Clear 
Strobe 
Interrupt 
Mode Control Input 
Select Inputs 

Description 
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Connection Diagrams 

51 

M 

°0 

00 

°1 

01 

°2 

O2 

°3 

03 

OJ~ 

5TB B]] 

GND §] 

NC ffID 
s211'6l 

a=Rlit] 

04 [I8l 

Pin Assignment 
for DIP and SOIC 

03 02 02 NC 01 D, 00 

[ii][iOJmm[7]mm 

~@l~~~~[§ 
D, Dc Do NC Dc D, 0, 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

75/15 (12.5) 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
0.5/0.375 
0.5/0.375 

vee 

INT 

°7 

06 

05 

D4 

0 4 

CLR 

1lI DQ 

mM 
[I] SI 

OJ NC 

~vcc 

~1Nf 

~D" 



Functional Description 
This high-performance eight-bit parallel expandable 
buffer register incorporates package and mode 
selection Inputs and an edge-triggered status flip­
flop designed specifically for implementing bus­
organized input/output ports. The 3-state data 
outputs can be connected to a common data bus 
and controlled from the appropriate select inputs 
to receive or transmit data. An integral status flip­
flop provides busy or request interrupt commands. 

The eight data latches are fully transparent when 
the internal gate enable, G, input is HIGH and the 
outputs are enabled. Latch transparency is 
selected by the mode control (M), select (81 and 
5:z), and the strobe (5TB) inputs and during 
transparency each data output (On) follows its 
respective data input (On)' This mode of operation 
can be terminated by clearing, de-selecting, or 
holding the data latches. 

Data Latches Function Table 

Function CLR M 81 S2 STB 

Clear 
L H H X X 
L L L H L 

De-select X L X L X 
X L H X X 

Hold 
H H H L X 
H L L H L 

Data Bus H H L H X 
H H L H X 

Data Bus H L L H H 
H L L H H 

Status Flip-flop Function Table 

CLR 51 S2 STB INT 

L H X X H 

412 

An input mode or an output mode is selectable 
from the M input. In the input mode, M = L, the 
eight data latch inputs are enabled when the 
strobe is HIGH regardless of device selection. If 
selected during an input mode, the outputs will 
follow the data inputs. When the strobe input is 
taken LOW, the latches will store the most-recently 
setup data. 

In the output mode, M = H, the output buffers are 
enabled regardless of any other control input. 
During the output mode the content of the register 
is under control of the select (81 and 52) inputs. 

Data In Data Out 

X L 
X L 

X Z 
X Z 

X 00 
X 0 0 

L L 
H H 

L L 
H H 

L X L 
H X X 
H L H 

X 
.r 
X 

H 
L 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z=Hlgh Impedance 
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Logic Diagram 

STB 
M 

S, 
S2 

Do 

0, 

O2 

0 3 

0, 

05 

0 6 

0 7 

CLR 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

INT 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54 F174 F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 33 50 
Iccl Power Supply Current 40 60 rnA Vcc= Max 
Iccz 40 60 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vce= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.5 6.5 8.5 3.0 11.5 3.0 9.5 3-1 

tpHL On to On 2.5 5.0 6.5 2.0 8.5 2.0 7.5 
ns 

3-4 

tpLH Propagation Delay 8.5 14.5 18.5 6.5 23.0 7.5 20.5 3-1 
tpHL 81, S2 or STB to On 7.5 12.5 16.0 6.0 19.0 6.5 17.5 

ns 
3-7 

t pLH Propagation Delay 4.5 7.5 9.5 3.5 12.0 4.0 10.5 3-1 
ns 

tpHL 81 or S2 to INT 4.5 8.0 10.5 3.5 12.5 4.0 11.5 3-10 • 
tpHL 

Propagation Delay 
7.5 12.5 16.0 5.5 18.5 6.5 17.5 

3-1 
CLR to On 

ns 
3-9 

tpHL 
Propagation Delay 

6.5 11.0 14.0 5.5 17.5 5.5 15.0 
3-1 

STB to INT 
ns 

3-10 

tpZH Access Time, HIGH or LOW 8.0 12.5 18.0 6.5 20.0 7.0 19.0 
tpZL 81 to On 6.5 11.0 14.0 5.5 18.0 5.5 15.0 3-1 

ns 3-12 
tpHZ Disable Time, HIGH or LOW 4.5 8.0 10.5 4.0 14.5 4.0 11.5 3-13 
tpLZ 81 to On 6.5 11.0 14.0 5.5 17.0 5.5 15.0 

tpZH Access Time, HIGH or LOW 7.5 12.5 16.0 6.5 18.5 6.5 17.5 
tpZL S2 to On 5.0 9.0 11.5 4.0 15.5 4.5 12.5 3-1 

ns 3-12 
tpHZ Disable Time, HIGH or LOW 4.5 7.5 9.5 3.5 12.5 4.0 10.5 3-13 
tpLZ S2 to On 5.5 9.5 12.0 4.5 14.5 4.5 13.0 

tpZH Access Time, HIGH or LOW 5.0 8.5 11.0 4.5 16.0 4.5 12.0 
tpZL M to On 5.0 8.5 11.0 4.0 15.0 4.5 12.0 3-1 

ns 3-12 
tpHZ Disable Time, HIGH or LOW 4.0 7.0 9.0 3.5 11.5 3.5 10.0 3-13 
t pLZ M to On 5.0 8.5 11.0 4.5 14.0 4.5 12.0 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA =+25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 2.0 1.0 
ts(L) On to 81, S2 or STe 0 2.0 1.0 

ns 3·15 
th(H) Hold Time 8.0 10.0 9.0 
th(L) On to 81, S2 or STe 8.0 10.0 9.0 

tw(H) 81, S2 or STe 8.0 11.0 9.0 
3·9 

tw(L) Pulse Width, HIGH or LOW 8.0 11.0 9.0 
ns 

tw(L) CI:Fi Pulse Width, LOW 8.0 11.5 9.0 ns 3·9 
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54F/74F413 

64x4 First-In First-Out Buffer Memory 
W' Serial and Parallel 1/0 

The 'F 
(FIFO) bu 
and output re 

dable fall-through type high-speed First-In First-Out 
ized as 64 words by four bits_ The 4-bit input 

transmit, respectively, asynchronous data 
input and output allow for in parallel form. Co 

handshaking and expans ide, 62-bit deep fall-through stack 
has self-contained control 10 

• Separate Input and Output Clocks 
• Serial or Parallel Input and Output 
• Expandable without External Logic 
• 15 MHz Data Rate 
• Supply Current 160 mA Max 

Ordering Code: See Section 5 

Logic Symbol 

Sl IR 

so OR 

Input Loadlng/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-03 
0 0-03 
IR 
SI 
SO 
OR 
MR 

Data Inputs 
Data Outputs 
Input Ready 
Shift In 
Shift Out 
Output Ready 
Master Reset 

Description 
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Connection Diagrams 

OJ [5J 

GNO [iO] 

NC [iii 

Mil[i] 

OJ [i] 

Pin Assignment 
for DIP and SOIC 

0, 01 NC Do SI 

wlIlw[5J0 

~B]B]IiIl~ 
02 01 NC 00 OR 

Pin Assignment 
for LCC and PCC 

54FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

[3J1R 

[2J NC 

OJ NC 

~ Vee 

~SO 
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Functional Description 
Data Input-Data is entered into the FIFO on 00-03 
inputs. To enter data the Input Ready (IR) should 
be HIGH, indicating that the first location is ready 
to accept data. Data then present at the four data 
inputs is entered into the first location when the 
Shift In (51) is brought HIGH. An 51 HIGH signal 
causes the IR to go LOW. Data remains at the first 
location until 51 is brought LOW. When 51 is 
brought LOW and the FIFO is not full, IR will go 
HIGH, indicating that more room is available. 
Simultaneously, data will propagate to the second 
location and continue shifting until it reaches the 
output stage or a full location. If the memory is 
full, IR will remain LOW. 

Data Transfer-Once data is entered into the 
second cell, the transfer of any full cell to the 
adjacent (downstream) empty cell is automatic, 
activated by an on-chip control. Thus data will 
stack up at the end of the device while empty 
locations will 'bubble' to the front. The tpT 
parameter defines the time required for the first 
data to travel from input to the output of a 
previously empty device. 

Block Diagram 

51 
L-

14 x 4 
INPUT FALL { REGISTER THROUGH 

STACK 

IR INPUT STACK 
CONTROL CONTROL 
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Data Output-Data is read from the 0 0-03 outputs. 
When data is shifted to the output stage, Output 
Ready (OR) goes HIGH, indicating the presence of 
valid data. When the OR is HIGH, data may be 
shifted out by bringing the Shift Out (SO) HIGH. A 
HIGH signal at SO causes the OR to go LOW. 
Valid data is maintained while the SO is HIGH. 
When SO is brought LOW, the upstream data, 
provided that stage has valid data, is shifted to the 
output stage. When new valid data is shifted to the 
output stage, OR goes HIGH. If the FIFO is 
emptied, OR stays LOW, and 0 0-03 remains as 
before, i.e., data does not change if FIFO is empty. 

Input Ready and Output Ready may also be used 
as status signals indicating that the FIFO is 
completely full (Input Ready stays LOW for at least 
t PT) or completely empty (Output Ready stays LOW 
for at least tPT). 

f.--...J 
so 

}o OUTPUT 
REGISTER 

OUTPUT OR 
CONTROL 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 115 160 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations • 54F/74F 54F 74F 

TA = +25°C TA • Vec= TA• Vee= 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Shift In Rate 10 MHz 

fmax Shift Out Rate 10 MHz 

tpLH Propagation Delay 45.0 
ns 

tPHL Shift In to IR 45.0 

tpLH Propagation Delay 55.0 ns 
tpHL Shift Out to OR 55.0 

tpLH Propagation Delay 55.0 
ns 

tpHL Output Data Delay 55.0 

tpLH 
Propagation Delay 

60.0 ns 
Master Reset to IR 

tpHL 
Propagation Delay 

60.0 ns 
Master Reset to OR 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units 
Vee = +5.0V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) Dn to SI 5.0 

ns 
th(H) Hold Time, HIGH or LOW 45.0 
th(L) SI to Dn 45.0 

tw(H) Shift In Pulse Width 35.0 
tw(L) HIGH or LOW 35.0 

ns 
tw(H) Shift Out Pulse Width 35.0 
tw(L) HIGH or LOW 35.0 

tw(H) 
Input Ready Pulse Width, 

20.0 ns 
HIGH 

tw(L) 
Output Ready Pulse Width, 

20.0 ns 
LOW 

tw(H) Master Reset Pulse Width 35.0 
tw(L) HIGH or LOW 35.0 

ns 

tree Recovery Time, MR to SI 35.0 ns 

tPT Data Throughput Time 3.0 I'S 
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32-Bit Memory Error Detection 
An Correction Circuit 

r Detection And Correction (EDAC) circuit contains 
heck bits on a 32-bit data field, according to 

eck bits are then stored in memory 
ad from memory, the device will 

and detect any double-bit 
error. 

The 'F418 is fully compatible with all TTL 
Signals are bidirectional 3-state lines. 

• Increases Memory System Reliability 
• Corrects Single-Bit Errors in 60 ns 
• Detects Double-Bit Errors in 85 ns 

Pin Assignment 
for LCC and PCC 

Ordering Code: See Section 5 

Logic Symbol 

M 

CBST 
DAST 

OD 

32 

ERR 

ME 

Connection Diagrams 

Pin Assignment 
for DIP 

418 
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Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

DAST 
00 
ME 
ERR 
MODE 
CBST 

Data Inputl 
Output Lines 
Check Bit Inputl 
Output Lines 
Data Strobe 
Output Disable 
Multiple Error 
Error 
Mode 
Check Bit Strobe 

Functional Description 

Description 

During generate mode, MODE is LOW, CB2 through 
CB5 are calculated so that the indicated bits are an 
even number of ones (i.e. even parity) while CBo, 
CB1, and CB6 are calculated for an odd number of 
ones. This modification of the Hamming code 
makes the device respond to a memory read of all 
ones or all zeroes (all 39 bits) with an ME 
indication. 

Block Diagram 

CBST 

DAST 

DATA 
LATCH CHECK·BIT 

DATA 
110 

I-H-l GENERATOR 

DAST 

OD 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
75115 (12.5) 

0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 

0.5/0.375 
0.5/0.375 

During correction mode, with DAST LOW and CBST 
LOW, the fail pattern will be placed on the CB 110 
lines. Each zero in the fail pattern indicates a 
discrepancy between that particular bit in the input 
(latched) checkbit (based on Do through 0 31 ). A fail 
pattern of all ones indicates no error. A single zero 
indicates that the corresponding bit is in error and 
no correction of the data is required. This situation 
is still flagged with a LOW ERR. 

CB 
110 

~--------------OD 

""---10-.-+------ CBST 

r1-----~..~::i_---_ DAST 

'--...1-4----- MODE 
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Function Table 

Control Inputs Outputs Function 

DAST MODE CBST DATA 1/0· CB 1/0* ERR, ME 

0 0 0 O/P Latched Data O/P Latched C8's 1 Read Latches 
0 0 1 O/P O/P New C8's 1 Latched, Generate C8's 
0 1 0 O/P Corrected Data O/P Syndromes Active Correct 
0 1 1 OIP Uncorrected 

Data O/P Latched C8's Active Monitor wlLatched Data 
1 0 X liP O/P New C8's 1 Unlatched Data, 

Generate C8's 
1 1 0 liP O/P Latched C8's Active Monitor w/Latched C8's 
1 1 1 liP liP Active Monitor Inputs • '00 must be LOW to enable the output drivers 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lec Power Supply Current 400 rnA Vee = Max, OD=4.5 V 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA • Vee = TA • Vee = 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 63.0 
tpHL Data to CB 63.0 

ns 

tpLH Propagation Delay 55.0 
tpHL Data or Check Bit to ERR .55.0 

ns 

tpLH Propagation Delay 75.0 
tpHL Data or Check Bit to ME 75.0 

ns 

tpLH Propagation Delay 23.0 
tpHL MODE to ERR 23.0 

ns 

tpLH Propagation Delay 24.0 
tpHL MODE to ME 24.0 

ns 

tpLH Propagation Delay 52.0 
tpHL MODE to Corrected Data 52.0 

ns 

tpLH Propagation Delay 35.0 
tpHL MODE to Syndromes 35.0 

ns 

tpLH Propagation Delay 68.0 
tpHL DAST + to ERR 68.0 

ns 

tpLH Propagation Delay 86.0 
tpHL DAST+ to ME 86.0 

ns 

tpLH Propagation Delay 43.0 
tpHL CBST + to ERR 43.0 

ns 

tpLH Propagation Delay 50.0 
tpHL CBST+ to ME 50.0 

ns 

tpLH Propagation Delay 84.0 
t pHL DAST + to Corrected Data 84.0 

ns 

tpLH Propagation Delay 70.0 
t pHL CBST + to Syndromes 70.0 

ns 

tpHZ Enable Times 22.0 
tpLZ 22.0 

ns 

tpzH Disable Times 
24.0 

tpZL 24.0 
ns 
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AC Operating Requirements: See Section 3 for waveforms 

Symbol Parameter 

ts(H) 
Setup Time, HIGH 
Data to DAST-

th(H) 
Hold Time, HIGH 
DAST- to Data 

ts(L) 
Setup Time, LOW 
Cheek Bits to CBST + 

th(L) 
Hold Time, LOW 
CBST- to Check Bits 

tw(H) DAST Pulse Width 

tw(H) CBST Pulse Width 

Memory Read Operation 
Check for Error 

SYSTEM 
BUS 

ENABLE 

Active 
if 

Error I 
ERR 

ME 

54F/74F 

TA = + 25°C 
Vee= +5.0V 

Min Typ Max 

11.0 

9.0 

7.0 

7.0 

26.0 

15.0 

'1 ' 

DAST DATA 

I/O 

74F418 

MODE 00 

'1 ' '1' 

4-335 

54F 

TA, Vee = 
Mil 

Min Max 

CB 
I/O 

74F 

TA, Vee = 
Com 

Min Max 

7 
CHECK BITS 

'1' 

418 

Units 

ns 

ns 

ns 

ns 

MAIN 
MEMORY 

• 
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Memory Write Operation 

SYSTEM 
BUS 

ENABLE 

BITS 

'1' 

'1 ' 

Single·Bit Error Correction 

S YSTEM <J 
BUS 

/ 
132 

t> 
DATA BITS 

1 
ENABLE 

0+-
Active 

if 
Error 0+-

ERR 

ME 

'0' 

ERR 

ME 

MODE 

1 
'I' 

'1' 

DAST DATA 

1/0 

74F418 

'0' 

1 
DAST DATA 

I/O 

74F418 

'0' 

OD 

1 
'0' 
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CB 1---+7=----' 
I/O CHECK BITS 

'x' 

CORRECTED 
DATA 

CB 
/ 

liD I tHECK BITS 

CBST r--o'O' 

I 

MAIN 

MEMORY 

MAIN 
MEMORY 

ERROR 
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54F/74F420 

Parallel Check Bit/Syndrome Bit Generator 

allel check bit/syndrome bit generator. The 'F420 

dataword, 
operated in the 
read from memory 

ming code to generate 7 check bits from a 32·bit 
erated in the check bit generate mode. When 

rate mode, the check bits and data bits 
arity summer to generate syndrome 

error count detectable is 2. A bits upon error detection. 
single error detect can occur 
syndrome bit generation can be ou 

Ordering Code: See Section 5 

Logic Diagram 

32 

ble error detect in 22 ns. The 

Pin Assignment 
for Lee and pee 

4·337 

420 

Connection Diagrams 

Pin Assignment 
for DIP 

So 

51 

5EF 

OEF 

CB 

NC 

031 

030 

029 

028 

027 

026 

025 

024 

023 

022 

021 

020 

019 

018 

017 

016 
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Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CO·C6 
0 0-031 

CB 
DEF 
SEF 
SO-S1 

Function Table 

Memory 
Cycle 

Write 

Read 

Read 

Read 

Diagnostics 

Diagnostics 

Diagnostics 

Description 

Check Bit/Syndrome Bus 
Data Bit Bus 
Check Bit Control 
Double Error Flag 
Single Error Flag 
Mode Control 

Function 

Generate Check 
Bits 

Read & Flag 

Latch Check 
Bits 

Output Syndrome 
Bits 

Input Diagnostic 
Data Word 

Input Diagnostic 
Data Word 

Input Diagnostic 
Data Word 

Control 
Check Bit 

51 50 

L L Output Check 

H L Input 

H H Inputs 

H H Output Syndrome 
Bits 

H H Latched Check 
Outputs High Z 

L H Output Latched 
Check Bits 

H H Output Syndrome 
Bits 

4·338 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 

0.5/0.375 

CB Control Error Flags 
1/0 5EF DEF 

L H H 

H Enabled 

H Enabled 

L Enabled 

H Enabled 

L Enabled 

L Enabled 



Block Diagram 

00-031 

PARITY 
TREE 

COMPARE 

4-339 
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INPUT 
LATCH 

LE 

t 

OUTPUT 
BUFFER 

OE 
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CONTROL 

ERROR 
DETECT 
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,....--- CB 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54 F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 125 200 rnA Vce= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = 
Symbol Parameter Vee = +5.0 V Mil Com Units 

CL =50 pF CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 20.0 
tpHL Check Bit Generate 20.0 

ns 

tpLH Propagation Delay 20.0 
tpHL Single Error Detect 20.0 

ns 

tpLH Propagation Delay 30.0 
tpHL Multiple Error Detect 30.0 

ns 

tpLH Propagation Delay 15.0 
tpHL Select to Syndrome 15.0 

ns 

tpZH Output Enable Time 
10.0 

tpzL 10.0 
ns 

tpHZ Output Disable Time 
10.0 

tpLZ 10.0 
ns 
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Fig. 420·a Timing Waveforms 
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Fig. 420-b Timing Waveforms 
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54F/74F432 

Multi-Mode Buffered Latch 
With 3-State Outputs 

Description 
The 'F432 is an 8-bit latch with 3-state output buffers and control and 
device selection logic. Also included is a status flip-flop for providing 
device-busy or request-interrupt commands. Separate Mode and Select 
inputs allow data to be stored with the outputs enabled or disabled. 
The device can also operate in a fully transparent mode. 

The 'F432 is the functional equivalent of the Intel 8212, but with inverting 
outputs. 

• 3·State Inverting Outputs 
• Status Flip·Flop for Interrupt Commands 
• Asynchronous or Latched Receiver Modes 
• Data to Output Propagation Delay Typically 8.5 ns 
• Supply Current 43 mA Typ 
• 24·Pin Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-07 

0 0-07 

81'S2 
M 
STB 
INT 
CLR 

Data Inputs 
Latch Outputs 
Select Inputs 
Mode Control Input 
Strobe 
Interrupt 
Clear 

Description 

4-342 

Connection Diagrams 

0-1 jg] 

STa ITIl 
GND If.i: 

NC [!§l 

S, [!§] 

CIA@] 

04 ri.ID 

Pin Assignment 
for DIP and SOIC 

0-, o? D? NC (j- 01 Ou 

1iiJ[iOJ[iJ[!J[7][!Jm 

~~~~~~~ 
04 0" 05 NC Ot 06 6, 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
0.5/0.375 



Functional Description 
This high-performance eight-bit parallel expandable 
buffer register incorporates package and mode 
selection inputs and an edge-triggered status flip­
flop designed specifically for implementing bus­
organized input/output ports. The 3-state data 
outputs can be connected to a common data bus 
and controlled from the appropriate select inputs 
to receive or transmit data. An integral status flip­
flop provides busy or request interrupt commands. 

The eight data latches are fully transparent when 
the internal gate enable, G, input is HIGH and the 
outputs are enabled. Latch transparency is 
selected by the mode control (M), select (51 and 
52), and the strobe (5TB) inputs and during 
transparency each data output (On) follows its 
respective data input (On)' This mode of operation 
can be terminated by clearing, de-selecting, or 

Data Latches Function Table 

Function CLR 

Clear 
L 
L 

De-select 
X 
X 

Hold 
H 
H 

Data Bus 
H 
H 

Data Bus 
H 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

M 51 

H H 
L L 

L X 
L H 

H H 
L L 

H L 
H L 

L L 
L L 

Status Flip-Flop Function Table 

CLR 51 S2 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
1= LOW-to-HIGH Transition 

STB INT 

X H 
X H 
I L 
X L 

S2 STB 

X X 
H L 

L X 
X X 

L X 
H L 

H X 
H X 

H H 
H H 

holding the data latches. 5ee Data Latches 
Function Table. 

432 

An input mode or an output mode is selectable 
from this single input line. In the input mode, 
M = L, the eight data latch inputs are enabled when 
the strobe is HIGH regardless of device selection. 
If selected during an input mode, the outputs will 
follow the data inputs. When the strobe input is 
taken LOW the latches will store the most recently 
setup data. 

In the output mode, M = H, the output buffers are • 
enabled regardless of any other control input. , 
During the output mode the content of the register 
is under control of the select (51 and 52) inputs. 
See Data Latches Function Table. 

Data In Data Out 

X H 
X H 

X Z 
X Z 

X 00 
X 00 

L H 
H L 

L H 
H L 
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Logic Diagram 
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S2 
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D1 
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D3 

D4 

D5 
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D7 
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Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 43 65 

ICCL Power Supply Current 29 43 rnA Vcc= Max 
Iccz 29 43 

AC Characteristics: See Section 3 for waveforms and load configurations • 54F174F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc = + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 3.5 8.5 10.5 3.0 12.0 ns 3·1 
tpHL On to On 2.5 5.5 7.0 3.0 12.0 3·3 

tpLH Propagation Delay 8.5 16.0 21.0 7.5 23.0 ns 3·1 
tpHL 51. S2 or STB to On 6.5 12.5 16.0 5.5 18.0 3·7 

tpHL 
Propagation Delay 

7.0 15.0 18.5 6.0 20.5 
3·1 

CLR to On 
ns 

3·9 

tpHL 
Propagation Delay 

6.0 11.5 14.5 5.0 16.0 
3·1 

STBtolNT 
ns 

3·10 

tpLH 
Propagation Delay 

4.0 7.5 9.5 3.5 10.5 
3·1 

51 or S2 to TNT ns 
3·10 

tpLH Propagation Delay 9.0 15.0 19.0 9.0 20.0 3·1 
tpHL M to On 6.5 11.0 14.0 6.5 15.0 

ns 
3·3 

t pZH Enable Time 4.5 13.0 18.0 4.0 20.0 
tpZL 51. S2 to On 5.0 11.0 15.0 4.0 17.0 3·1 

ns 3·12 
tpHZ Disable Time 4.0 8.0 11.0 3.5 12.5 3·13 
tpLZ 51. S2 to On 5.0 11.0 15.5 4.0 17.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA , Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 0 
ts(L) On to 81, S2' STB 0 0 

ns 3-15 
th(H) Hold Time, HIGH or LOW 11.0 12.5 
th(L) On to 81, S2, STB 8.5 9.5 

tw(H) STB, 81, S2 Pulse Width 8.0 9.0 
3-9 

tw(L) HIGH or LOW 8.0 9.0 
ns 

tw(L) CLR Pulse Width, LOW 8.0 9.0 ns 3-9 
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54F/74F433 

First-In First-Out (FIFO) Buffer Memory 

·ption 
an expandable fall·through type high·speed first·in first-out 

ory that is optimized for high-speed disk or tape 
nication buffer applications_ It is organized as 64 

expanded to any number of words or any 
f ur. Data may be entered or extracted 

allowing economical implementation 

The 'F433 has 3-state outputs that r 
compatible with all TTL families. 

• Serial or Parallel Input 
• Serial or Parallel Output 
• Expandable without Additional Logic 
• 3·State Outputs 
• Fully Compatible with all TTL Families 
• Slim 24·Pin Package 

Ordering Code: See Section 5 

Logic Symbol 

PL Os 03 O2 01 Do 
--0 TTS 

--0 IES IRF 

--0 CPSI 

TOP 

--0 TOS 

--0 OES 

--0 cPso 
--0 EO 

ORE 
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Connection Diagrams 

• 
Pin Assignment 
for DIP and SOIC 
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MAl§] rn Pl 

GND IHl [!]iRF 
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TOP ~ ~vcc 

TOS [17] 1ll]5AE 

6ES~ ~a, 

[ThJ~[!J~~~[25] 
CPso EO OJ NC Q;> D, Dc 
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Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

PL 
CPSI 
IES 
TIS 
MR 
OES 
TOP 
TOS 
CPSO 
OE 
0 0.03 

Os 
0 0-03 

Os 
IRF 
ORE 

Description 

Parallel Load Input 
Serial Input Clock 
Serial Input Enable 
Transfer to Stack Input 
Master Reset 
Serial Output Enable 
Transfer Out Parallel 
Transfer Out Serial 
Serial Output Clock 
Output Enable 
Parallel Data Inputs 
Serial Data Input 
Parallel Data Outputs 
Serial Data Output 
Input Register Full 
Output Register Empty 

Functional Description 

As shown in the block diagram, the 'F433 consists 
of three sections: 

1. An Input Register with parallel and serial data 
inputs, as well as control inputs and outputs for 
input handshaking and expansion. 

2. A 4·bit·wide, 14-word-deep fall-through stack with 
self-contained control logic. 

3. An Output Register with parallel and serial data 
outputs, as well as control inputs and outputs 
for output handshaking and expansion. 

These three sections operate asynchronously and 
are virtually independent of one another. 

Input Register (Data Entry) 

The Input Register can receive data in either bit­
serial or 4-bit parallel form. It stores this data until 
it is sent to the fall-through stack, and also 
generates the necessary status and control signals. 

This 5-bit register (see Figure 1) is initialized by 
setting flip-flop F3 and resetting the other flip­
flops. The O-output of the last flip-flop (FC) is 
brought out as the Input Register Full (IRF) signal. 
After initialization, this output is HIGH. 

4·348 

54FI74F(U.L.) 
HIGHILOW 

1.010.23 
1.010.23 
1.010.23 
1.010.23 
1.010.23 

1.010.6 
1.010.23 
1.010.23 
1.010.23 
1.010.23 
1.010.23 
1.010.23 
130/10 

10/10 
10/5 
10/5 



Parallel Entry-A HIGH on the Parallel Load (PL) 
input loads the 00-03 inputs into the Fo-F3 flip-flops 
and sets the FC flip-flop. This forces the IRF 
output LOW, indicating that the input register if 
full. During parallel entry, the Serial Input Clock 
(CPSI) input must be LOW. 

Serial Entry-Data on the Serial Data (Os) input is 
serially entered into the shift register (F3, F2, F1, 
Fa, FC) on each HIGH-to-LOW transition of the 
CPSI input when the Serial Input Enable (IES) 
signal is LOW. During serial entry, the PL input 
should be LOW. 

After the fourth clock transition, the four data bits 
are located in flip-flops Fo-F3. The FC flip-flop is 
set, forcing the IRF output LOW and internally 
inhibiting CPSI pulses from affecting the register. 
Figure 2 illustrates the final positions in an 'F433 
resulting from a 256-bit serial bit train (80 is the 
first bit, 8255 the last). 

Fall-Through Stack-The outputs of flip-flops Fo-F1 
feed the stack. A LOW level on the Transfer to 
Stack (TTS) input initiates a fall-through action; if 
the top location of the stack is empty, data is 
loaded into the stack and the input register is 
reinitialized. (Note that this initialization is delayed 
until PL is LOW.) Thus, automatic FIFO action is 
achieved by connecting the IRF output to the TTS 
input. 

An RS-type flip-flop (the initialization flip-flop) in 
the control section records the fact that data has 
been transferred to the stack. This prevents 
multiple entry of the same word into the stack 
even through IRF and TTS may still be LOW; the 
initialization flip-flop is not cleared until PL goes 
LOW. 

Once in the stack, data falls through automatically, 
pausing only when it is necessary to wait for an 
empty next location. In the 'F433, the master reset 
(MR) input only initializes the stack control section 
and does not clear the data. 
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Output Register 

The Output Register (see Figure 3) receives 4-bit 
data words from the bottom stack location, stores 
them, and outputs data on a 3-state, 4-bit parallel 
data bus or on a 3-state serial data bus. The output 
section generates and receives the necessary 
status and control signals. 

Parallel Extraction-When the FIFO is empty after 
a LOW pulse is applied to the MR input, the 
Output Register Empty (ORE) output is LOW. After 
data has been entered into the FIFO and has fallen 
through to the bottom stack location, it is • 
transferred into the output register, if the Transfer ' 
Out Parallel (TOP) input is HIGH. As a result of the 
data transfer, ORE goes HIGH, indicating valid data 
on the data outputs (provided that the 3-state 
buffer is enabled). The TOP input can then be used 
to clock out the next word. 

When TOP goes LOW, ORE also goes LOW, 
indicating that the output data has been extracted; 
however, the data itself remains on the output bus 
until a HIGH level on TOP permits the transfer of 
the next word (if available) into the output register. 
During parallel data extraction, the serial output 
clock (CPSO) line should be LOW. The Transfer 
Out Serial (TOS) line should be grounded for 
single-slice operation or connected to the 
appropriate ORE line for expanded operation (refer 
to the 'Expansion' section). 

The TOP signal is not edge-triggered. Therefore, if 
TOP goes HIGH before data is available from the 
stack but data becomes available before TOP again 
goes LOW, that data is transferred into the output 
register. However, internal control circuitry 
prevents the same data from being transferred 
twice. If TOP goes HIGH and returns to LOW 
before data is available from the stack, ORE 
remains LOW, indicating that there is no valid data 
at the outputs. 
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Serial Extraction-When the FIFO is empty after a 
LOW is applied to the MR input, the ORE output is 
LOW. After data has been entered into the FIFO 
and has fallen through to the bottom stack 
location, it is transferred into. the output register, if 
the TOS input is LOW and TOP is HIGH. As a 
result of the data transfer, ORE goes HIGH, 
indicating that valid data is in the register. 

The 3-state Serial Data Output (Os) is automatically 
enabled and puts the first data bit on the output 
bus. Data is serially shifted out on the HIGH-to­
LOW transition of CPSO. To prevent false shifting, 
CPSO should be LOW when the new word is being 
loaded into the output register. The fourth 
transition empties the shift register, forces ORE 
LOW, and disables the serial output, Os. For serial 
operation, the ORE output may be tied to the TOS 
input, requesting a new word from the stack as 
soon as the previous one has been shifted out. 

Expansion 

Vertical Expansion-The 'F433 may be vertically 
expanded, without external components, to store 
more words. The interconnections necessary to 
form a 190-word by 4-bit FIFO are shown in 
Figure 4. Using the same technique, any FIFO of 
(63n + 1)-words by 4-bits can be configured, where 
n is the number of devices. Note that expansion 
does not sacrifice any of the 'F433 flexibility for 
serial/para"el input and output. 

Horizontal Expansion-The 'F433 can be 
horizontally expanded, without external logic, to 
store long words (in multiples of 4-bits). The 
interconnections necessary to form a 64-word by 
12-bit FIFO are shown in Figure 5. Using the same 
technique, any FIFO of 64-words by 4n-bits can be 
constructed, where n is the number of devices. 

The right-most (most significant) device is 
connected to the TIS inputs of a" devices. 
Similarly, the ORE output of the most significant 
device is connected to the TOS inputs of a" 
devices. As in the vertical expansion scheme, 
horizontal expansion does not sacrifice any of the 
'F433 flexibility for serial/para"el input and output. 

It should be noted that the horizontal expansion 
scheme shown in Figure 5 exacts a penalty in 
speed. 
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Horizontal and Vertical Expansion-The 'F433 can 
be expanded in both the horizontal and vertical 
directions without any external components and 
without sacrificing any of its FIFO flexibility for 
serial/para"el input and output. The 
interconnections necessary to form a 127-word by 
16-bit FIFO are shown in Figure 6. USing the same 
technique, any FIFO of (63m + 1)-words by 4n-bits 
can be configured, where m is the number of 
devices in a column and n is the number of 
devices in a row. Figures 7 and 8 illustrate the 
timing diagrams for serial data entry and extraction 
for the FIFO shown in Figure 6. Figure 9 illustrates 
the final positions of bits in an expanded 'F433 
FIFO resulting from a 2032-bit serial bit train. 

Interlocking Circuitry-Most conventional FIFO 
designs provide status signal analogous to IRF and 
ORE. However, when these devices are operated in 
arrays, variations in unit-to-unit operating speed 
require external gating to ensure that a" devices 
have completed an operation. The 'F433 
incorporates simple but effective 'master/slave' 
interlocking circuitry to eliminate the need for 
external gating. 

In the 'F433 array of Figure 6, devices 1 and 5 are 
the row masters; the other devices are slaves to 
the master in their rows. No slave in a given row 
initializes its input register until it has received a 
LOW on its IES input from a row master or a slave 
of higher priority. 

Similarly, the ORE outputs of slaves do not go 
HIGH until their inputs have gone HIGH. This 
interlocking scheme ensures that new input data 
may be accepted by the array when the IRF output 
of the final slave in that row goes HIGH and that 
output data for the array may be extracted when 
the ORE output of the final slave in the output row 
goes HIGH. 

The row master is established by connecting its 
IES input to ground, while a slave receives its IES 
input from the IRF output of the next-higher 
priority device. When an array of 'F433 FIFOs is 
initialized with a LOW on the MR inputs of a" 
devices, the IRF outputs of a" devices are HIGH. 
Thus, only the row master receives a LOW on the 
IES input during initialization. 



Figure 10 is a conceptual logic diagram of the 
internal circuitry that determines master/slave 
operation. When MR and IES are LOW, the master 
latch is set. When TTS goes LOW, the initialization 
flip-flop is set. If the master latch if HIGH, the 
input register is immediately initialized and the 
initialization flip-flop reset. If the master latch is 
reset, the input register is not initialized until IES 
goes LOW. In array operation, activating TTS 
initiates a ripple input register initialization from 
the row master to the last slave. 

Block Diagram 

433 

A similar operation takes place for the output 
register. Either a TOS or TOP input initiates a load­
from-stack operation and sets the ORE request flip­
flop. If the master latch is set, the last output 
register flip-flop is set and the ORE line goes 
HIGH. If the master latch is reset, the ORE output 
is LOW until a Serial Output Enable (OES) input is 
received. 
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Fig. 1 Conceptual Input Section 
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Fig. 3 Conceptual Output Section 
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Fig. 4 A Vertical Expansion Scheme 
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Fig. 5 A Horizontal Expansion Scheme 
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Fig.6 A 127x16 FIFO Array 
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Fig. 7 Serial Data Entry for Array of Fig. 6 
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Fig. 9 Final Position of a 2032·Bit Serial 
Input 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Supply Current 75 110 mA Vce = Max, Inputs Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA'VCC= TA, Vce= Fig. 
Symbol Parameter Vce = + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF • Min Typ Max Min Max Min Max 

tpHL 
Propagation Delay, Negative-

27.0 
Going CP to IRF Output 3-1 

ns 403-a 

tpLH 
Propagation Delay, Negative-

62.0 
403-b 

Going TIS to IRF 

tpLH Propagation Delay, Negative- 39.0 3-1,403-c 
tpHL Going CPSO to Os Output 26.0 

ns 
403-d 

tpLH Propagation Delay, Positive- 73.0 3-1 
tpHL Going TOP to 0 0-03 Outputs 61.0 

ns 
403-e 

tpHL 
Propagation Delay, Negative-

27.0 ns 
3-1,403-c 

Going CPSO to ORE 403-d 

tpHL 
Propagation Delay, Negative-

40.0 
Going TOP to ORE 

ns 3-1, 403-e 

tpLH 
Propagation Delay, Positive-

70.0 Going TOP to ORE 

Propagation Delay, Negative- 3-1 
tpLH Going TOS to 70.0 ns 403-c 

Positive-Going ORE 403-d 

tpHL 
Propagation Delay, Positive-

34.0 
Going PL to Negative-Going 
IRF 3-1 

ns 403-g 

t pLH 
Propagation Delay, Negative-

38.0 
403-h 

Going PL to Positive-Going 
IRF 

tpLH 
Propagation Delay, Positive-

31.0 ns 3-1 Going OES to ORE 

Propagation Delay 
tpLH Positive-Going IES to 28.0 ns 3-1,403-h 

Positive-Going IRF 
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AC Characteristics (cont'd) 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL =50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

tpZH Enable Time 12.0 
tpZL OE to 0 0.03 12.0 3-1 

ns 3-12 
tpHZ Disable Time 14.0 3-13 
tpLZ OE to 0 0-03 14.0 

tpZH Enable Time 12.0 
tpZL Negative-Going OES to Os 12.0 3-1 

ns 3-12 
tpHZ Disable Time 14.0 3-13 
tpLZ Negative-Going OES to Os 14.0 

tDFT Fall-Through Time 3.6 its 3-1, 403-f 

tAP 
Parallel Appearance Time 

12.0 
ORE to 0 0-03 

ns 3-1 

tAS 
Serial Appearance Time 

14.0 
ORE to Os 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 6.0 
ts(L) Ds to Negative CPSI 6.0 

403·a 
ns 

403·b 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) Ds to CPSI 3.0 

Setup Time, HIGH or LOW 
403·a 

ts(H) TTS to IRF 
·22.0 403-b 

ts(L) -22.0 
ns 

403-g, 
Serial or Parallel Mode 

403-h • 
ts(H) 

Setup Time, HIGH or LOW 
0 403-c 

ts(L) 
Negative-Going ORE to 

0 
ns 

403-d 
Negative-Going TOS 

ts(H) 
Setup Time, HIGH or LOW 

17.0 
Negative-Going ns 403-b 

ts(L) IES to CPSI 
17.0 

ts(H) 
Set-Up Time, HIGH or LOW 

85.0 Negative-Going ns 403-b 
ts(L) TTS to CPSI 

85.0 

ts(H) Setup Time, HIGH or LOW -16.0 
ts(L) Parallel Inputs to PL -16.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 10.0 
th(L) Parallel Inputs to PL 10.0 

tw(H) CPSI Pulse Width 10.0 403-a 
tw(L) HIGH or LOW 15.0 ns 403-b 

tw(H) PL Pulse Width, HIGH 10.0 ns 
403-g 
403-h 

403-a 

tw(L) 
TTS Pulse Width, LOW 

23.0 
403-b 

Serial or Parallel Mode 
ns 

403-g 
403-h 

tw(L) MR Pulse Width, LOW 22.0 ns 403-f 

tw(H) TOP Pulse Width 40.0 
403-e 

tw(L) HIGH or LOW 24.0 
ns 

tw(H) CPSO Pulse Width 10.0 403-c 
tw(L) HIGH or LOW 16.0 

ns 
403-d 

tree 
Recovery Time 

23.0 ns 403-f 
MR to Any Input 
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Fig. 433·a Serial Input, Unexpanded or Master Operation 

tw(L) 
tw(H) 

CPSI 

tree 

IRF 
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Fig. 433·b Serial Input, Expanded Slave Operation 
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Fig. 433·d Serial Output, Slave Operation 
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Fig. 433·g Parallel Load Mode, 4·Bit Word (Unexpanded) or Master in Parallel Expansion 

PL +---------'lr---------~1.5 V 

~~~lthl--00.03 ~ STABLE 1.5 V 

~~-tpHl _I 
IRF \l~---------jJf-1.5 V (note 3) 
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Fig. 433·h Parallel Load, Slave Mode 

PL 
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54F/74F500 

6-Bit Analog-to-Digital Flash Converter 

o is a 6-bit, fully parallel analog-to-digital converter capable of 
ates from 0 to 50 MHz. Conversion is accomplished by 63 

one quanta apart on a voltage reference ladder. All 
the analog input against their reference compa 

simultaneo 
input to be gr 

. nificant comparator that finds the analog 
nce has its output encoded to a 6-bit, 

active HIGH binary nu ·n latches. Two polarity control inputs 
·gnificant output bit and PL 

ircuit operates from + 5.0 V 
alog grounds. Both 

(nominally zero 

are provided: PM comple 
complements the lesser five 
and - 6.0 V supplies and has sep 
ends of the reference ladder are brough 
volts) and the other to VRB (nominally -1.0 

Ordering Code: See Section 5 

Logic Symbol 

V RB VIN A Gnd VIN A Gnd VIN V RT 

CVT 

PM 

PL 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

AVEE 

DVcc 
DGND 
AGND 
0 0-05 

PM 
PL 
VRT 

VRB 
VIN 
CNV 

Description 

Analog Supply Voltage 
TIL Supply Voltage 
TIL Ground 
Analog Ground 
Digital Output, 0 0 = MSB, 0 5 = LSB 
Polarity Control MSB Output 
Polarity Control LSB Outputs 
Reference Voltage (Top) 
Reference Voltage (Bottom) 
Analog Voltage Input 
Convert 

4·365 

500 

Connection Diagrams 

• 
Pin Assignment 
for DIP and sOle 

05 DGND Vee NC VEE PL PM 

[ii][iO]~~[7]~m 

04 [!l] GlNC 

OJ B]l @jNC 

a:?~ [I] VEE 

NC B] ITlNC 

Ql~ ~NC 

00 1m ~NC 

~VRT 

[1ID~~~~~@ 
VR8 Y,N ACNO NC Y,N AGNl) Y,N 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

N/A 
N/A 
N/A 
N/A 

25/12.5 
0.5/0.375 
0.5/0.375 

N/A 
N/A 
N/A 

0.5/0.375 
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Block Diagram 

CP VRT 

RS 

AND·OR ENCODERS 

REGISTER MODE SELECT 

~--------------------------~r-----~----l-------------------------PM 
L-~~~~-r-I-------------------------PL 
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Performance Characteristics over Recommended Operating 
Temperature Range 

54F/74F 
Parameter Units 

Min Typ Max 

Resolution 
6 Bits 

1.6 % 

Input Range 1.0 V 

Linearity Error 0.4 % 

Offset Error, Top +27 
mV 

Bottom -27 

Aperture Jitter 30 psec 

Bandwidth, Small Signal 
3.0 dB 45 MHz 
0.1 dB 8 

Transient Response 20 ns 

Signal-to-Noise Ratio 
Peak Signal/RMS Noise 43 

42 dB 
RMS Signal/RMS Noise 34 

33 

Noise Power Ratio 25.5 dB 

Interface Specifications over Recommended Operating Temperature Range 

Power Supply 

54F174F 

TA = +25°C 

Symbol Parameter 
Vee (TIL) = +5.0 V 

VEE (Analog) = - 5.0 V 
CL =50 pF 

Min Typ Max 

lee Supply Current 20 30 

lEE Supply Current -105 -150 

Vee Supply Voltage +4.50 +5.00 +5.50 

VEE Supply Voltage -5.75 -6.00 -6.25 
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Units 

mA 

mA 

V 

V 
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Analog 

54F/74F 

TA= +25°C 

Symbol Parameter 
Vcc (TIL) = +5.0 V Units 

V EE (Analog) = - 5.0 V 
CL=50 pF 

Min Typ Max 

Signal Input: 

VIN Input Voltage V 

RIN Equivalent Input Impedance 15 00 KO 

CIN Input Capacitance 85 pF 

IBIAS Constant Input Bus 110 p.A 

Is Clock Synchronous Bias 25 p.A 

Reference Input: 

IRT Reference Current, Top 8 mA 

IRB Reference Current Bottom -8 mA 

R Reference Resistor 1.9 2.0 0 

VRT Reference Voltage -1.1 0 +0.1 V 

VRB Reference Voltage -0.9 -1.0 -2.1 V 

VRrVRB Input Voltage Range 0.8 1.0 1.2 V 

AC Characteristics 

54F/74F 54F 74F 

TA= +25°C 
TA= -55°C to + 125°C TA=O°C to + 70°C 

V cc (TIL) = + 5.0 V cc (TIL) = + 5.0 
Vcc (TIL) = + 5.0 V V±10% V±5% 

Units Symbol Parameter 
VEE (Analog) = - 6.0 V V EE (Analog) = - 6.0 V EE (Analog) = - 6.0 

CL=50 pF V+0.25 V V±0.25 V 
CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock 
25 40 MHz 

Frequency 

tpLH 
Propagation 18.0 
Delay ns 

tpHL Aperture Delay 
18.0 

tA Aperture Delay 10.0 ns 

tw(H) 
Convert Pulse 

12.0 
Width ns 

tw(L) HIGH or LOW 
12.0 
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54F/74F505 

8-Bit Successive Approximation Analog-to-Oigital 
Converter 

• Mlerop 
• Conyerslo 
• Power Dlsslpatl 
• +5 V and -5 V Po 
• Input Range + 1 V to -
• Linearity ± 0.5 LSB 
• Output Code Offset Binary ( + 1 
• On Chip Temperature Stable Referene 
• User Gain Trim 
• 3·State Latched Outputs 

Ordering Code: See Section 5 

Logic Symbol 

OE 

CP 
CNV 

5tH 
CC 

4·369 
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Connection Diagrams 

00 [g 

OE~ 

evce IHl 
NC~ 

Pin Assignment 
for DIP and SOIC 

Q, Q2 OGND NC Q3 04 as 
[iij[jPJwm0mm 

[I] Qb 

[IJ 07 

[I] DGNO 

OJ NC 

DVcc [j§] ~ AVec 

CC B] ~ Y'N 

S/H~ ~ V,o. 

Pin Assignment 
for LCC and PCC 

• 
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Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

AVcc 
AGND 
AVEE 

DVcc 
DGND 
VIN + 
VIN -

VTRIM 
S/H 
CNV 
CC 
OE 
QO-Q7 
CP 

Block Diagram 

CP 

5tH 

VTRIM 

Description 

Analog + 5 V Supply Voltage 
Analog 0 V 
Analog - 5 V Supply Voltage 
Digital + 5 V Supply Voltage 
Digital 0 V 
Analog Input + 
Analog Input -
Gain Trim 
Sample/Hold 
Convert 
Conversion Complete 
Output Enable 
Data Out 
Clock 

...... 

SAR 

CURRENT 
r--

SWITCHES 

'" V 
-~ 

~ 

l 

4·370 

- r -
OUTPUT 

REGISTER 

- I -

54F/74F(U.L.) 
HIGH/LOW 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.5/0.375 
0.5/0.375 

25/12.5 
0.5/0.375 

75/15 (12.5) 
0.5/0.375 

~ 
~ 
~ 
~ 
~ 
~ 

~ 

~ 

...... 
....... 

aD 

as 

a6 



Functional Description 
The 'F505 is a high-speed, 8-bit successive approximation analog to 
digital converter. It is intended for use up to video frequencies, and where 
the speed of flash converters is not required. It features a unique 
handshaking control system which allows a simple microprocessor 
interface and simple cascading for interleaved operation. 

Performance Characteristics over Recommended Operating 
Temperature Range 

Parameter 
54F/74F 

Units 

Min Typ Max 

Conversion Time 100 ns 

Resolution 8 Bits 

Input Range -1.0 + 1.0 V 

Linearity -0.5 +0.5 LSB 

Differential Linearity 0.2 % 

Gain Temperature Coefficient 20 ppm/DC 

Common Mode Offset -1.0 + 1.0 V 

Interface SpeCifications Over Recommended Operating Temperature Range 

Power Supply 

54F174F 

TA= + 25°C 
Vcc (TIL) = + 5.0 V 

Symbol Parameter V cc (Analog) = + 5.0 V 
VEE (Analog)=-5.0 V 

CL =50 pF 

Min Typ Max 

ICCD 
Supply Current 

50 TTL Vcc to TTL Gnd 

ICCA 
Supply Current 

28 
Analog Vcc to Analog Gnd 

lEE 
Supply Current 

41 
Analog Gnd to Analog VEE 
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Interface Specifications Over Recommended Operating Temperature Range (cont'd) 

Analog 

54F174F 

TA= + 25°C 
Vcc (TIL) = +5.0 V 

Symbol Parameter V cc (Analog) = + 5.0 V Units 
VEE (Analog) = ·5.0 V 

CL=50 pF 

Min Typ Max 

Signal Input: 

VIN Input Voltage -1.0 + 1.0 V 

RIN Input Resistance 20 KD 

CIN Input Capacitance 10 pF 

IBIAS Input Bias Current (VIN + = Max) 430 p.A 

Trim Input: 

VTRIM Trim Input Range -0.825 +0.825 V 

VTRIM Trim Input Center Voltage 3.89 V 
(center) Trim Range 2.00 %fsd 

RTRIM Input Resistance 5.8 KD 

AC Characteristics 

54F/74F 54F 74F 

TA= +25°C TA=-55°Cto + 125°C TA =O°C to + 70°C 
V cc (TIL) = + 5.0 V Vcc (TIL) = +5.0 V cc (TIL) = + 5.0 

V±10% V±5% 

Symbol Parameter V cc (Analog) = + 5.0 V V cc (Analog) = + 5.0 V cc (Analog) = + 5.0 
Units 

V+10% V±5% 
V EE (Analog) = - 5.0 V VEE (Analog) = - 5.0 VEE (Analog) = -5.0 

V±10% V±5% 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock 
80 MHz Frequency 

tpLH 
Propagation 

8.0 
tpHL 

Delay 
8.0 ns 

Digital Output 
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AC Operating Requirements 

54F/74F 54F 74F 

TA= +25°C TA= -55°C to + 125°C TA=O°C to +70oC 
Vee (TIL) = + 5.0 V Vee (TIL) = + 5.0 Vee (TIL) = + 5.0 

V±10% V±5% 

Symbol Parameter 
V cc (Analog) = + 5.0 V V cc (Analog) = + 5.0 V cc (Analog) = + 5.0 Units 

V+10% V±5% 
V EE (Analog) = - 5.0 V VEE (Analog) = - 5.0 V EE (Analog) = - 5.0 

V±10% V±5% 
CL =50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

ts(H) 
Setup Time, 

2.0 
ts(L) 

HIGH or LOW 
2.0 

ns 
CNV to CP 

II 
th(H) 

Hold Time 
2.0 

th(H) 
HIGH or LOW 

2.0 
ns 

CNV to CP 

tw(H) 
Clock Pulse 

4.4 
tw(L) 

Width 
4.4 

ns 
HIGH or LOW 

Fig. 505·a Timing Waveforms 

o 2 3 4 5 6 7 

CP 

---l L -J L 

--:fp \\ / ."S:it* 
Is Ih 

(t= I 
J. 

cc-ff __ ~IPLH #1-
DATA -r( X (F---:I~ ___________________________________________ -J ~--:J.~Lf----

-fJT ______ fIPHL ~ ... (L (j 
5tH ~ ~8)-
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Fig.505·b Timing Waveforms 

0 2 3 4 5 6 7 

CP 

CNV \ / 7 \ \ C 

cc / \ I 

DATA X X 
S/H 

'---I ~ 
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54F/74F521 

8-Bit Identity Comparator 

Description 
The 'F521 is an expandable 8·bit comparator. It compares two words of up 
to eight bits each and provides a LOW output when the two words match 
bit for bit. The expansion input TA=B also serves as an active LOW enable 
input. 

• Compares Two 8·Bit Words in 6.5 ns Typ 
• Expandable to Any Word Length 
• 20·Pin Package 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao·A7 
Bo·B7 

TA=B 
°A=B 

Word A Inputs 
Word B Inputs 

Description 

Expansion or Enable Input (Active LOW) 
Identity Output (Active LOW) 
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Connection Diagrams 

B,l9j 

GND liD] 

A, [11] 

B,Ii2] 

Pin Assignment 
for DIP and sOle 

Al 82 A? 81 Al 

~[7l~[I]w 

Ai~~ 

~~[i6][i7][i6] 
B~ A6 BG A, B-

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 

rn Bo 

[2J Ac 

IT] IA H 

@l Vu: 

[i9] OA R 
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Truth Table 

Inputs Output 

IA=B A,B °A=B 

L A=B* L 
L ktB H 
H A=B* H 
H A*B H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
*Ao=Bo, A1 =B1, A2 =B2, etc. 

Logic Diagram 

Ao [>0 ) [>0 Bo 

A1 [>0 ) [>0 81 

A2 [>0 ) 82 

A3 ) 83 

[>0 A4 ) 84 

As [>0 ) [>0 85 

A6 [>0 ) 
86---t>o 

A7 [>0 ) [>0 87 

fA = B 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 21 32 mA Vee= Max 
All inputs HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

Symbol Parameter 

tpLH Propagation Delay 
tpHL An or Bn to 0A=B 

t pLH Propagation Delay 
tpHL TA=B to 0A=B 

Applications 

Ripple Expansion 

Parallel Expansion 

54F/74F 

TA = +25°C 
Vee = +5.0 V 

CL=50 pF 

Min Typ Max 

3.5 7.0 10.0 
4.5 7.0 10.0 

3.0 5.0 6.5 
3.5 6.5 9.0 

4·377 

54F 74F 

TA, vee= TA, Vee= 
Mil Com Units 

CL=50 pF CL = 50 pF 

Min Max Min Max 

3.5 15.0 3.5 11.0 
4.0 12.0 4.0 11.0 

ns 

3.0 8.5 3.0 7.5 
3.5 9.0 3.5 10.0 

ns 

521 

Fig. 
No. II 
3·1 
3·10 

3·1 
3·10 
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54F/74F524 

8-Bit Registered Comparator 

Description 
The 'F524 is an a-bit bidirectional register with parallel input and output 
plus serial input and output progressing from LSB to MSB. All data 
inputs, serial and parallel, are loaded by the rising edge of the input 
clock. The device functions are controlled by two control lines (So, Sl) to 
execute shift, load, hold and read out. 

An a-bit comparator examines the data stored in the registers and on the 
data bus. Three true-HIGH, open-collector outputs representing 'register 
equal to bus', 'register greater than bus' and 'register less than bus' are 
provided. These outputs can be disabled to the OFF state by the use of 
Status Enable (SE). A mode control has also been provided to allow twos 
complement as well as magnitude compare. Linking inputs are provided 
for expansion to longer words. 

• 8·Bit Bidirectional Register with Bus·Oriented Input·Output 
• Independent Serial Input·Output to Register 
• Register Bus Comparator with 'Equal to', 'Greater then' and 'Less 

than' Outputs 
• Cascadable in Groups of Eight Bits 
• Open·Coliector Comparator Outputs for AND·Wired Expansion 
• Twos Complement or Magnitude Compare 

Ordering Code: See Section 5 

Logic Symbol 

CIS I 

So 

Sl 

CP 

CISO 

LT 

GT 

EQ 

4-378 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

1/06 I/0s 1/04 1/03 1/02 

[!]0[!][5J~ 

110, [5J [3J 110, 

GNO[iOj [TIl/~c 

cplTIl [i] So 

M[i] ~ Vee 

LT Ii] [i] 5, 

§][i][i]@][i] 
GT EO elsa C/SI SE 

Pin Assignment 
for LCC and PCC 
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Input Loading/Fan·Qut: See Section 3 for U.L. definitions 

Pin Names Description 

Mode Select Inputs So, S1 
C/SI 
CP 
SE 
M 
1/00-1/07 

Status Priority or Serial Data Input 
Clock Pulse Input (Active Rising Edge) 
Status Enable Input (Active LOW) 
Compare Mode Select Input 
Parallel Data Inputs or 
3-State Parallel Data Outputs 

C/SO 
LT 
EO 
GT 

Status Priority or Serial Data Output 
Register Less Than Bus Output 
Register Equal Bus Output 
Register Greater Than Bus Output 

*OC = Open Collector 

Functional Description 
The 'F524 contains eight D-type flip-flops 
connected as a shift register with provision for 
either parallel or serial loading. Parallel data may 
be read from or loaded into the registers via the 
data bus 1/00.1/07. Serial data is entered from the 
C/SI input and may be shifted into the register and 
out through the C/SO output. Both parallel and 
serial data entry occur on the rising edge of the 
input clock (CP). The operation of the shift register 
is controlled by two signals So and S1 according to 
the Select Truth Table. The 3-state parallel output 
buffers are enabled only in the Read mode. 

One port of an 8-bit comparator is attached to the 
data bus while the other port is tied to the outputs 
of the internal register. Three active-OFF, open­
collector outputs indicate whether the contents 
held in the shift register are 'greater than', (GT), 
'less than' (L T), or 'equal to' (EO) the data on the 
input bus. A HIGH signal on the Status Enable (SE) 
input disables these outputs to the OFF state. A 
mode control input (M) allows selection between a 
straightforward magnitude compare or a 
comparison between twos complement numbers. 

For 'greater than' or 'less than' detection, the CIS I 
input must be held HIGH, as indicated in the 
Status Truth Table. The internal logic is arranged 
such that a LOW signal on the C/SI input disables 
the 'greater than' and 'less than' outputs. The C/SO 
output will be forced HIGH if the 'equal to' status 
condition exists, otherwise C/SO will be held LOW. 
These facilities enable the 'F524 to be cascaded 
for word length greater than eight bits. 
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54F/74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

1.75/0.406 
75/15 (12.5) 

25/12.5 
OC*/12.5 
OC*/12.5 
OC*/12.5 

Word length expansion (in groups of eight bits) can 
be achieved by connecting the C/SO output of the 
more significant byte to the C/SI input of the next 
less significant byte and also to its own SE input 
(see Figure a). The C/SI input of the most 
significant device is held HIGH while the SE input 
of the least significant device is held LOW. The 
corresponding status outputs are AND-wired 
together. In the case of twos complement number 
compare, only the Mode input to the most 
significant device should be HIGH. The Mode 
inputs to all other cascaded devices are held LOW. 

Suppose that an inequality condition is detected in 
the most significant device. Assuming that the 
byte stored in the register is greater than the byte 
on the data bus, the EO and L T outputs will be 
pulled LOW and the GT output will float HIGH. 
Also the C/SO output of the most significant 
device will be forced LOW, disabling the 
subsequent devices but enabling its own status 
outputs. The correct status condition is thus 
indicated. The same applies if the registered byte 
is less than the data byte, only in this case the EO 
and GT outputs go LOW and L T output floats 
HIGH. 

If an equality condition is detected in the most 
significant device, its C/SO output is forced HIGH. 
This enables the next less significant device and 
also disables its own status outputs. In this way, 
the status output priority is handed down to the 
next less Significant device which now effectively 
becomes the most significant byte. The worst case 

• 
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propagation delay for a compare operation 
involving 'n' cascaded 'F524s will be when an 
equality condition is detected in all but the least 
significant byte. In this case, the status priority 
has to ripple all the way down the chain before the 
correct status output is established. Typically, this 
will take 35 + 6(n·2) ns. 

Select Truth Table 

So Sl Operation 

L L Hold-Retains data in shift register 
L H Read-Read contents in register 

onto data bus 
H L Shift-Allows serial shifting on next 

rising clock edge 
H H Load-Load data on bus into 

register 

Number Representation Select Table 

M Operation 

L Magnitude compare 
H Twos complement compare 

Status Truth Table (Hold Mode) 

Inputs Outputs 

SE CISI Data Comparison EQ GT LT 

H X X 
L L ° A -OH > 1/00-1/07 
L L 0A·OH = 1/00-1/07 

L L ° A ·OH < 1/00-1/07 
L H ° A -OH > 1/°0.1/°7 
L H OA-OH = 1/°0-1/°7 
L H OA-OH < 1/°0-1/°7 

1 = HIGH if data are equal, otherwise LOW 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

H H H 
L H H 
H H H 

L H H 
L H L 
H L L 
L L H 
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Block Diagram 

1100 

110, 

1102 

1I0a 

110, 

1105 

110. 

1107 

CISI 

CP 

So 

M 

es 
-State Output 

J,. 

2T04 
DECODE 

joo". 
- .... 

Not 
1_ 3 
2_ 0 pen-Collector Output 

~ ........ 
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rt-
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B 8-BIT 

C SHIFT 
REGISTER 
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LOAD 

HOLD 

SHIFT 

READ 
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~ .... • *-
OA Ao 

0. A, 

Oc A2 

00 Aa 

OE A, 

OF As 

OG A. 

OH - .-
-IL>- A7 

Bo 

B, 

B2 

Ba 

B, 

Bs 

B • 

. -
~ WL>- B7 

LT EO GT 

I I! .. LT 

-L.J 
t 
~ GT 

boo. 
EO 

A 

B MUX 'ciSo 
s 
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Fig. a Cascading 'F524s for Comparing Longer Words 

Vee 

GREATER THAN 
'V 

EaUALTO 
·vvv 

LESS THAN .. 
'VV 

H = TWOS COMPLEMENT 

L=MAGNITUDE I L I L I 
M GTEa LT M GT Ea LT M GT Ea LT 

SE 
- SE f--L 0- SE 0-H- C/SI CISO C/SI CISO C/SI 

So S1 I/O So S1 I/O So S1 I/O 

1 1 T 

~ rl-' 
... 1--8 )., 8 ... 8 

MSB LSB 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

So, Sl' SE, C/SI = HIGH 
Icc Power Supply Current 128 180 rnA CP, 1100-1/07 , 

Register = LOW 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vce= TA, Vee = Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50pF • 

Min Typ Max Min Max Min Max 

fmax Maximum Shift Frequency 50 75 50 MHz 3-1 

tpLH Propagation Delay 9.0 16.5 20.0 9.0 21.0 
tpHL liOn to EO 5.0 9.5 12.0 5.0 13.0 

tpLH Propagation Delay 8.5 14.1 19.0 8.5 20.0 
3-1,3-10 

tpHL liOn to GT 6.5 13.0 16.5 6.5 17.5 
ns 

tpLH Propagation Delay 7.0 15.5 20.0 7.0 21.0 
t pHL liOn to LT 4.5 10.0 14.0 4.5 15.0 

tpLH Propagation Delay 8.0 15.2 19.5 8.0 20.5 
3-1,3-10 

tpHL liOn to C/SO 6.0 12.5 16.0 6.0 17.0 
ns 

tpLH Propagation Delay 10.0 20.0 25.0 10.0 26.0 
tpHL CP to EO 4.0 8.5 16.5 4.0 17.5 

tpLH Propagation Delay 10.0 16.5 21.0 10.0 22.0 
3-1,3-7 

tpHL CP to GT 8.5 17.0 22.0 8.5 23.0 
ns 

tpLH Propagation Delay 9.0 20.0 25.0 9.0 26.0 
tpHL CP to LT 5.5 13.5 17.0 5.5 18.0 

tpLH 
Propagation Delay 

8.5 16.5 21.0 8.5 22.0 
CP to C/SO (Compare) 

ns 3-1,3-7 
tpLH Propagation Delay 5.0 10.0 13.0 5.0 14.0 
t pHL CP to C/SO (Serial Shift) 4.5 9.0 11.5 4.5 12.5 

t pLH Propagation Delay 9.0 15.0 19.0 9.0 20.0 
tpHL C/SI to GT 3.0 6.5 8.5 3.0 9.5 

ns 3-1,3-3 
tpLH Propagation Delay 8.0 15.5 20.0 8.0 21.0 
tpHL C/SI to LT 3.5 6.5 8.5 3.5 9.5 
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AC Characteristics (Cont'd) 

54F174F 54F 74F 

TA = +25°C TA, Vee = TA, Vee= Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 15.0 25.0 33.0 15.0 35.0 
tpHL So, Sl to EQ 9.0 15.0 19.0 9.0 20.0 

tpLH Propagation Delay 10.5 18.0 23.0 10.5 24.0 
tpHL So, Sl to GT 10.5 18.0 23.0 10.5 24.0 

ns 3-1,3-10 
tpLH Propagation Delay 13.0 22.0 28.0 13.0 30.0 
tpHL So, Sl to LT 12.0 19.0 24.0 12.0 25.0 

tpLH Propagation Delay 6.5 11.5 14.5 6.5 15.5 
3-1,3-10 

tpHL So, Sl to C/SO 5.5 14.0 18.0 5.5 19.0 
ns 

t pLH Propagation Delay 3.5 8.0 10.5 3.5 11.5 
tpHL SE" to EQ 2.5 6.0 8.0 2.5 9.0 

tpLH Propagation Delay 6.5 12.5 16.0 6.5 17.0 3-1 
tpHL SE to GT 3.5 6.5 8.0 3.5 9.0 

ns 
3-4 

t pLH Propagation Delay 5.0 10.5 13.5 5.0 14.5 
tpHL SE to LT 3.5 6.0 8.0 3.5 9.0 

t pLH Propagation Delay 4.0 8.5 11.0 4.0 12.0 3-1 
tpHL C/SI to C/SO 4.0 8.5 11.0 4.0 12.0 

ns 
3-4 

tpLH Propagation Delay 8.0 15.0 19.5 8.0 20.5 
tpHL M to GT 6.0 12.0 15.5 6.0 16.5 

ns 3-1, 3-10 
tpLH Propagation Delay 8.0 17.0 22.0 8.0 23.0 
tpHL M to LT 5.5 9.5 12.0 4.5 13.0 

tpZH Output Enable Time 4.5 10.0 13.0 4.5 14.0 
tpZL So, Sl to lIOn 5.5 11.0 15.0 5.5 16.0 3-1 

ns 3-12 
tpHZ Output Disable Time 3.5 8.0 12.0 3.5 13.0 3-13 
tpLZ So, 81 to liOn 4.5 9.6 12.5 4.5 13.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 6.0 6.0 
ts(L) lIOn to CP 6.0 6.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) lIOn to CP 0 0 

ts(H) Setup Time, HIGH or LOW 10.0 10.0 
ts(L) So or S1 to CP 10.0 10.0 • ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) So or S1 to CP 0 0 

ts(H) Setup Time, HIGH or LOW 7.0 7.0 
ts(L) C/SI to CP 7.0 7.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) C/SI to CP 0 0 

tw(H) Clock Pulse Width, HIGH 5.0 5.0 ns 3-7 
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54F/74F525 

Programmable Counter 

Description 
The 'F525 is a multi-function 28-pin device. It consists of a 16-bit count­
down counter, logic to control the counter, logic to control the state of 
the outputs and a PLA to decode the particular function selected by the 
user. The list of high-speed timing applications include: 

Baud Rate Generator 
Digitally Programmed Monostable 
Variable System Frequency Generator 
Digital Filter Variable Sampling Rate 

Ordering Code: See Section 5 

Logic Symbol 

Do 0 1 

Me 
M1 
M2 
XTR 
WE 
CP 
MR 

Input Loadlng/Fan.Out: See Section 3 for U.L. definitions 

Pin Names 

Q 

Q/2 
Mo-M2 
MR 
CP 
00-015 

WE 
XTR 
XTAL 

Description 

Output 
(Primarily indicates when the counter has reached 
zero) 
Output (Divides Q by 2) 
Status Inputs 
Master Reset 
Clock Pulse 
Data Inputs 
Write Enable 
External Trigger 
Crystal 
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Functional Description 
The multi-function aspect of the device consists of 
eight different modes of operation. An explanation 
of the operation of the device in each of the 
modes follows. However, there is one operation 
that is independent of the selected mode, the 
loading of data. Data is latched into a set of data 
latches when WE is brought from a LOW to a 
HIGH state. The latches are transparent when WE 
is held LOW. 

MODE 0 
While XTR is HIGH, the data in the data latches is 
loaded into the counter upon the next positive­
edge of CPo The negative-edge of XTR enables the 
count-down to begin with the next positive-edge of 
CPo When the count reaches zero, 0 is brought 
HIGH and 0/2 toggles state. Taking XTR HIGH at 
any time causes the data in the latches to be 
loaded into the counter and the 0 output to be 
cleared. 

MODE 1 
The operation is exactly the same as in mode 0 
except that 0 is normally HIGH and goes LOW on 
a count of zero. 0/2 toggles on the negative-edge 
of O. 

MODE 2 
While XTR is HIGH, the data in the data latches is 
loaded into the counter upon the next positive­
edge of CPo The negative-edge of XTR enables the 
count-down to begin with the next positive-edge of 
CPo When the count reaches zero, 0 is brought 
HIGH for a single period of CPo 0/2 toggles state 
on the positive-edge of O. Taking XTR HIGH at any 
time causes the data in the latches to be loaded 
into the counter and the 0 output to be cleared. 

MODE 3 
The operation is exactly the same as in mode 2 
except that 0 is normally HIGH and goes LOW on 
a count of zero for a single period of CPo 0/2 
toggles on the negative-edge of O. 
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MODE 4 
While XTR is HIGH, the data in the data latches is 
loaded into the counter upon the next positive­
edge of CPo The negative-edge of XTR enables the 
count-down to begin with the next positive-edge of 
CPo When the count reaches zero, 0 is brought 
HIGH for a single period of CPo 0/2 toggles state 
on the positive-edge of O. Taking XTR HIGH before 
the counters reach zero causes the data currently 
in the counters to be held. 

MODE 5 
The operation is exactly the same as in Mode 4 
except that 0 is normally HIGH and goes LOW on • 
a count of zero. 0/2 toggles on the negative-edge 
of O. 

MODE 6 
While XTR is HIGH, the data in the data latches is 
loaded into the counter upon the next positive­
edge of CPo The negative-edge of XTR enables both 
the count-down to begin and 0 to go HIGH with 
the next positive-edge of CPo 0 is brought LOW 
when the count reaches zero. 0/2 toggles on the 
positive-edge of CPo Bringing XTR HIGH during a 
count-down will reload the latched data into the 
counter, but will not affect O. 

MODE 7 
The negative-edge of XTR enables the count-down 
to begin with the next positive-edge of CPo When 
the count reaches zero, 0 is brought HIGH for a 
single period of CPo 0/2 toggles state on the 
positive-edge of O. The positive-edge of CP upon 
which 0 goes low also causes the data in the data 
latches to be reloaded into the counters. Taking 
XTR HIGH at any time causes the data in the data 
latches to be loaded into the counter and the 0 
output to be cleared. However, after an initial XTR 
this mode can run continuously until stopped by 
MR. 
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Block Diagram 

CP XTAL Do 01 02 03 0405 06 07 0009 010011012013014015 

r I r I I I I I I I I I I I I I 
>--
-we----t> '-- COUNT-DOWN 

XTR 
COUNTER COUNTER 

CONTROL 
LOGIC 

-

I I I 

-
'----

OUTPUT r----Q 
STATE 

r----- CONTROL 

- !----- LOGIC r----Q/2 

- PLA 
-

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54Fn4F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 90 135 rnA VCC= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL= 50 pF CL = 50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 50 60 MHz 3·1 

tpLH Propagation Delay 9.0 16.0 20.5 8.0 22.5 3·1 
tpHL CP to 0 8.0 12.0 15.5 7.0 17.5 

ns 
3·7 

tpLH Propagation Delay 9.0 15.5 20.0 8.0 22.0 3·1 
tpHL CP to 0/2 10.0 15.5 20.0 9.0 22.0 ns 

3·7 

tpLH Propagation Delay 8.5 12.0 15.5 7.5 17.5 3·1 
tpHL XTR to 0 6.0 10.5 13.5 5.0 15.0 

ns 
3·7 • 

tpLH Propagation Delay 11.5 16.5 21.0 10.0 23.0 3·1 
tpHL MR to 0 9.0 12.5 16.0 8.0 18.0 

ns 
3·11 

tpLH Propagation Delay 8.0 14.0 17.5 7.0 19.5 3·1 
tpHL MR to 0/2 7.0 10.5 13.5 6.0 15.0 

ns 
3·11 

tpLH Propagation Delay 10.0 15.0 19.0 9.0 21.0 3·1 
tpHL Mn to 0 10.5 17.0 21.5 9.0 23.5 ns 

3·10 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vcc= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 2.5 
3·15 

ts(L) Dn to WE 4.0 4.5 
ns 

th(H) Hold Time, HIGH or LOW 0 0 
3·15 

th(L) Dn to WE 2.0 2.5 
ns 

ts(H) Setup Time, HIGH or LOW 9.0 10.0 
3·5 

ts(L) Dn to CP 10.5 12.0 
ns 

th(H) Hold Time, HIGH or LOW 0 0 
3·5 

th(L) Dn to CP 0 0 
ns 

ts(H) Setup Time, HIGH or LOW 7.0 8.0 
3·5 

ts(L) XTR to CP 8.0 9.0 
ns 

th(H) Hold Time, HIGH, XTR to CP 0 0 ns 3·5 

ts(H) Setup Time, HIGH or LOW 33.5 35.5 
3·5 

ts(l) Mode to CP 33.5 35.5 
ns 

tw(H) XTR Pulse Width, HIGH 11.5 13.0 ns 3·7 

tw(L) MR Pulse Width, LOW 7.0 8.0 ns 3·11 

tw(L) WE Pulse Width, LOW 4.5 5.0 ns 3·11 

tw(H) CP Pulse Width 3.5 4.0 
3·8 

tw(L) HIGH or LOW 9.5 10.5 
ns 

tree 
Recovery Time 

5.0 6.0 ns 3·11 
MR to CP 

tree 
Recovery Time 

30.0 32.0 ns 3·11 
Mode to CP 
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54F/74F533 

Octal Transparent Latch 
With 3-State Outputs 

Description 
The 'F533 consists of eight latches with 3-state outputs for bus organized 
system applications. The flip-flops appear transparent to the data when 
Latch Enable (LE) is HIGH. When LE is LOW, the data that meets the 
setup times is latched. Data appears on the bus when the Output Enable 

(OE) is LOW. When OE is HIGH the bus output is in the high impedance 
state. The 'F533 is the same as the 'F373, except that the outputs are 
inverted. For description and logic diagram please see the 'F373 data 
sheet. 

• Eight Latches in a Single Package 
• 3-State Outputs for Bus Interfacing 

Ordering Code: See Section 5 

Logic Symbol 

OE 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

00-07 

LE 
OE 
0 0-07 

Description 

Data Inputs 
Latch Enable Input (Active HIGH) 
Output Enable Input (Active LOW) 
Complementary 3-State Outputs 
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Connection Diagrams 
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Pin Assignment 
for DIP and SOIC 
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Pin ASSignment 
for Lee and pee 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

leez Power Supply Current 41 61 rnA 
Vee = Max, OE = HIGH 
Dn, LE=Gnd 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee = Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 4.0 6.9 9.0 4.0 12.0 4.0 10.0 3·1 
tpHL Dn to On 3.0 5.2 7.0 3.0 9.0 3.0 8.0 

ns 
3·3 

tpLH Propagation Delay 5.0 8.5 11.0 5.0 14.0 5.0 13.0 3·1 
tpHL LE to On 3.0 5.6 7.0 3.0 9.0 3.0 8.0 

ns 
3·7 

tpZH 2.0 7.7 10.0 2.0 12.5 2.0 11.0 3·1, 3·12 
tpZL Output Enable Time 2.0 5.1 6.5 2.0 9.0 2.0 7.5 

ns 
3·13 

tpHZ Output Disable Time 
2.0 4.7 6.0 2.0 8.5 2.0 7.0 3·1,3·12 

tpLZ 2.0 4.1 5.5 2.0 7.5 2.0 6.5 
ns 

3·13 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 2.0 2.0 
3·15 

ts(L) Dn to LE 2.0 2.0 2.0 
ns 

th(H) Hold Time, HIGH or LOW 3.0 3.0 3.0 
3·15 

th(L) Dn to LE 3.0 3.0 3.0 
ns 

tw(H) LE Pulse Width, HIGH 6.0 6.0 6.0 ns 3·7 
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54F/74F534 

Octal D-Type Flip-Flop 
With 3-State Outputs 

Description 
The 'F534 is a high-speed, low-power octal Ootype flip-flop featuring 
separate Ootype inputs for each flip-flop and 3-state outputs for bus­
oriented applications. A buffered Clock (CP) and Output Enable (OE) are 
common to all flip-flops. The 'F534 is the same as the 'F374 except that 
the outputs are inverted. 

• Edge-Triggered D-Type Inputs 
• Buffered Positive Edge-Triggered Clock 
• 3-State Outputs for Bus-Oriented Applications 

Ordering Code: See Section 5 

Logic Symbol 

cp 

OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

00-07 
CP 
OE 
0 0-07 

Description 

Oata Inputs 
Clock Pulse Input (Active Rising Edge) 
3-State Output Enable Input (Active LOW) 
Complementary 3-State Outputs 
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Connection Diagrams 

03~ 
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Pin Assignment 
for DIP and SOIC 

03 02 cb 01 01 
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05 Os 06 06 07 

Pin Assignment 
for LCC and PCC 
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HIGH/LOW 
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0.5/0.375 
0.5/0.375 
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WOo 
III 00 
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Functional Description 
The 'F534 consists of eight edge-triggered flip­
flops with individual D-type inputs and 3-state true 
outputs. The buffered clock and buffered Output 
Enable are common to all flip-flops. The eight flip­
flops will store the state of their individual D 
inputs that meet the setup and hold times 
requirements on the LOW-to-HIGH Clock (CP) 
transition. With the Output Enable (OE) LOW, the 
contents of the eight flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip·flops. 

Logic Diagram 

Do 0, D5 

CP~I~r---~~------~~----~~+-----~-4------.-~----~~+-----~-4------, 

0, 

Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

leez 
Power Supply Current 

55 86 rnA Vee = Max, Dn=Gnd 
(All Outputs OFF) OE= HIGH 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vce= TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=!ID pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 60 70 MHz 3·1 

tpLH Propagation Delay 4.0 6.5 8.5 4.0 10.5 4.0 10.0 3-1 
tpHL CP to On 4.0 6.5 8.5 4.0 11.0 4.0 10.0 

ns 
3-7 

tpZH Output Enable Time 
2.0 9.0 11.5 2.0 14.0 2.0 12.5 

tpZL 2.0 5.8 7.5 2.0 10.0 2.0 8.5 3-1 • ns 3-12 
tpHZ Output Disable Time 

2.0 5.3 7.0 2.0 8.0 2.0 8.0 3-13 
tpLZ 2.0 4.3 5.5 2.0 7.5 2.0 6.5 

AC Operating Requirements: See Sect10n 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25"C TA , Vee = TA , Vee::: 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 2.5 2.0 
ts(L) On to CP 2.0 2.0 2.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) On to CP 2.0 2.5 2.0 

tw(H) CP Pulse Width 7.0 7.0 7.0 
3-7 

tw(L) HIGH or LOW 6.0 6.0 6.0 
ns 
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54F/74F537 

1-of-10 Decoder 
With 3-State Outputs 

Description 
The 'F537 is one-of-ten decoder/demultiplexer with four active HIGH BCD 
inputs and ten mutually exclusive outputs. A polarity control input 
determines whether the outputs are active LOW or active HIGH. The 'F537 
has 3-state outputs, and a HIGH signal on the Output Enable (OE) input 
forces all outputs to the high impedance state. Two input enables, active 
HIGH E2 and active LOW E1, are available for demultiplexing data to the 
selected output in either non-inverted or inverted form. Input codes 
greater than BCD nine cause all outputs to go to the inactive state (i.e., 
same polarity as the P input). 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
E1 
E2 
OE 
P 
0 0-09 

Description 

Address Inputs 
Enable Input (Active LOW) 
Enable Input (Active HIGH) 
Output Enable Input (Active LOW) 
Polarity Control Input 
3-State Outputs 
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Connection Diagrams 

0600 

GND[1Q] 

0, IBI 
0, [g 

09~ 

Pin Assignment 
for DIP and sOle 

Os Al Ao OE P 

[!]0~wlil 

~~~@]~ 
E2 El A2 A3 04 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 

mOo 
[I] 0, 

ill 02 

~vcc 

~03 



Truth Table 

Function 

High Impedance 

Disable 

Active HIGH 
Output 
(P= L) 

Active LOW 
Output 
(P= H) 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

OE 

H 

L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

E1 E2 

X X 

H X 
X L 

L H 
L H 
L H 
L H 

L H 
L H 
L H 
L H 

L H 
L H 
L H 
L H 

L H 
L H 
L H 
L H 

L H 
L H 
L H 
L H 

L H 
L H 
L H 
L H 

Inputs 

A3 A2 A1 Ao 0 0 

X X X X Z 

X X X X 
X X X X 

L L L L H 
L L L H L 
L L H L L 
L L H H L 

L H L L L 
L H L H L 
L H H L L 
L H H H L 

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

L L L L L 
L L L H H 
L L H L H 
L L H H H 

L H L L H 
L H L H H 
L H H L H 
L H H H H 

H L L L H 
H L L H H 
H X H X H 
H H X X H 
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Outputs 

0 1 O2 0 3 0 4 05 0& 0 7 0 8 0 9 

Z Z Z Z Z Z Z Z Z 

Outputs Equal P Input 

L L L L L L L L L 
H L L L L L L L L 
L H L L L L L L L 
L L H L L L L L L 

L L L H L L L L L • L L L L H L L L L 
L L L L L H L L L 
L L L L L L H L L 

L L L L L L L H L 
L L L L L L L L H 
L L L L L L L L L 
L 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 L H H H H H H H 
H H L H H H H H H 

H H H L H H H H H 
H H H H L H H H H 
H H H H H L H H H 
H H H H H H L H H 

H H H H H H H L 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 
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Logic Diagram 

AO 

E 1 ------<DI 

p 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

Os 07 08 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54Fn4F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Iccz Power Supply Current 44 66 mA Ao-A3' El = Gnd 
OE, E2, P = HIGH 

09 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 6.0 11.0 16.0 6.0 17.0 
tpHL An to On 4.0 7.5 11.0 4.0 12.0 

ns 3·1, 3·10 
tpLH Propagation Delay 5.0 8.5 14.5 5.0 15.5 
tpHL E1 to On 4.0 6.5 9.0 4.0 10.0 

tpLH Propagation Delay 6.0 11.0 16.0 6.0 17.0 • tpHL E2 to On 5.0 10.0 14.0 5.0 15.0 
ns 3·1,3-10 

tpLH Propagation Delay 6.0 11.5 18.0 6.0 20.0 
tpHL P to On 6.0 11.0 16.0 6.0 17.0 

tpZH Output Enable Time 3.0 5.5 10.5 3.0 11.5 
t pLZ OE to On 5.0 9.0 13.0 5.0 14.0 3-1 

ns 3-12 
tpHZ Output Disable Time 2.0 4.0 6.0 2.0 7.0 3-13 
tpLZ OE to On 3.0 5.0 7.0 3.0 8.0 

4-399 



538 

54F/74F538 

1-of-8 Decoder 
With 3-State Outputs 

Description 
The 'F538 decoder/demultiplexer accepts three Address (Ao-A2) input 
signals and decodes them to select one of eight mutually exclusive 
outputs. A polarity control input (P) determines whether the outputs are 
active LOW or active HIGH. A HIGH Signal on either of the active LOW 
Output Enable (OE) inputs forces all outputs to the high impedance state. 
Two active HIGH and two active LOW input enables are available for easy 
expansion to 1-of 32 decoding with four packages, or for data 
demultiplexing to 1-of-8 or 1-of-16 destinations. 

• Output Polarity Control 
• Data Demultiplexing Capability 
• Multiple Enables for Expansion 
• 3-State Outputs 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A2 
El , E2 
E3, E4 
P 
OE1, OE2 
0 0-07 

Description 

Address Inputs 
Enable Inputs (Active LOW) 
Enable Inputs (Active HIGH) 
Polarity Control Input 
Output Enable Inputs (Active LOW) 
3-State Outputs 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 
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Pin Assignment 
for LCC and PCC 

54F/74F(U_L_) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
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Logic Diagram 

A2 

A1 

Ao 

E1 
E2 
E3 

E4 

P 

OE2 -----' 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

4·401 
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Truth Table 

Function 

High 
Impedance 

Disable 

Active HIGH 
Output 
(P= L) 

Active LOW 
Output 
(P= H) 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z=High Impedance 

OE1 

H 
X 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

OE2 E1 

X X 
H X 

L H 
L X 
L X 
L X 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

Inputs 

E2 E3 E4 A2 

X X X X 
X X X X 

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

L H H L 
L H H L 
L H H L 
L H H L 

L H H H 
L H H H 
L H H H 
L H H H 

L H H L 
L H H L 
L H H L 
L H H L 

L H H H 
L H H H 
L H H H 
L H H H 

4-402 

Outputs 

A1 Ao 0 0 0 1 O2 0 3 0 4 05 0 8 0 7 

X X Z Z Z Z Z Z Z Z 
X X Z Z Z Z Z Z Z Z 

X X 
X X 

Outputs Equal P Input 
X X 
X X 

L L H L L L L L L L 
L H L H L L L L L L 
H L L L H L L L L L 
H H L L L H L L L L 

L L L L L L H L L L 
L H L L L L L H L L 
H L L L L L L L H L 
H H L L L L L L L H 

L L L H H H H H H H 
L H H L H H H H H H 
H L H H L H H H H H 
H H H H H L H H H H 

L L H H H H L H H H 
L H H H H H H L H H 
H L H H H H H H L H 
H H H H H H H H H L 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 37 56 mA Ao-A2' E1, E2=Gnd 
OE1, OE2, E3, E4, 
P= HIGH 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee = Flg_ 
Symbol Parameter Vee = +5_0V Mil Com Units No_ 

CL=50 pF CL=50pF CL=50 pF 

II 
Min Typ Max Min Max Min Max 

tpLH Propagation Delay 6.0 11.0 16.0 6.0 17.0 
t pHL An to On 4.0 7.5 11.0 4.0 12.0 

ns 3-1,3-10 
tpLH Propagation Delay 5.0 8.5 15.0 5.0 16.0 
tpHL E1 or E2 to On 4.0 6.5 9.0 4.0 10.0 

tpLH Propagation Delay 6.0 11.0 16.0 6.0 17.0 
tpHL E3 or E4 to On S.O 10.0 14.0 5.0 15.0 

ns 3-1, 3-10 
tpLH Propagation Delay 6.0 11.5 18.0 6.0 20.0 
tpHL P to On 8.0 11.0 16.0 6.0 17.0 

tpZH Output Enable Time 3.0 5.5 10.0 3.0 11.0 
t pzL OE1 or OE2 to On 5.0 9.0 13.0 5.0 14.0 3-1 

ns 3-12 
tpHz Output Disable Time 2.0 4.0 6.0 2.0 7.0 3·13 
tpLZ OE1 or OE2 to On 3.0 5.0 8.0 3.0 9.0 
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54F/74F539 

Dual 1-of-4 Decoder 
With 3-State Outputs 

Description 
The 'F539 contains two independent decoders. Each accepts two Address 
(Ao, A1) input signals and decodes them to select one of four mutually 
exclusive outputs. A polarity control input (P) determines whether the 
outputs are active HIGH (P = L) or active LOW (P = H). An active LOW 
input Enable (E) is available for data demultiplexing; data is routed to the 
selected output in non·inverted form in the active LOW mode or in 
inverted form in the active HIGH mode. A HIGH signal on the active LOW 
Output Enable (OE) input forces the 3-state outputs to the high 
impedance state. 

Ordering Code: See Section 5 

Logic Symbol 

P Ao A, P Ao A, 

E E 
DECODER a DECODER b 

OE OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Side A Address Inputs 
Side B Address Inputs 
Enable Inputs (Active LOW) 
Output Enable Inputs (Active LOW) 
Polarity Control Inputs 
Side A 3-State Outputs 
Side B 3-State Outputs 

4-404 

Connection Diagrams 

0" []] 

GND~ 
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OOa [g] 

p;~ 

Pin Assignment 
for DIP and SOIC 

03a Ala AOa OEb Pb 
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Pin Assignment 
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54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
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75/15 (12.5) 
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Truth Table (each half) 

Inputs 

Function OE E A1 Ao 

High Impedance H X X X 

Disable L H X X 

Active HIGH L L L L 
Output L L L H 
(P= L) L L H L 

L L H H 

Active LOW L L L L 
Output L L L H 
(P= H) L L H L 

L L H H 

Outputs 

0 0 0 1 O2 

Z Z Z 

°n=P 

H L L 
L H L 
L L H 
L L L 

L H H 
H L H 
H H L 
H H H 

4-405 

0 3 

Z 

L 
L 
L 
H 

H 
H 
H 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

539 
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Logic Diagram (one half shown) 

Al------~~Kr--~~--~ ~Kr----------------------------------~------------~ 

Ao------~ ~r_--_.----~ JKr-------+----------~~r_------------+_----------, 

E-----<t~--------------~_1~--------~+_+_------~~~------~ 

p------~ ~r-----------------~r_----------~1_----------~1_----------_, 

OE------~~--------------~--_+--------~--~--------~----r_-------J 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Iccz 
Power Supply Current 

40 60 rnA 
Ao, A1, E=Gnd 

(All Outputs OFF) OE, P=HIGH 

4-406 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee= TA• Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 9.0 14.5 18.5 9.0 19.5 3·1 
tpHL An to On 4.0 9.5 12.0 4.0 13.0 

ns 
3·10 

tpLH Propagation Delay 5.5 12.0 16.0 5.5 17.0 3·1 
t pHL E to On 4.0 7.5 9.5 4.0 10.5 

ns 
3·10 

t pLH Propagation Delay 7.5 14.5 21.5 7.5 22.5 3·1 
tpHL P to On 5.0 11.0 16.5 5.0 17.5 

ns 
3·10 • 

tpZH Output Enable Time 4.5 8.0 10.5 4.5 11.5 
tpZL OE to On 5.5 10.0 13.0 5.5 14.0 3·1 

ns 3·12 
tpHZ Output Disable Time 2.0 4.5 6.0 2.0 7.0 3·13 
tpLZ OE to On 3.0 6.5 8.5 3.0 9.5 
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540 • 541 

54F/74F540 • 54F/74F541 

o tal Buffer/Line Driver 
-State Outputs 

ilar in function to the 'F240 and 'F244 
respectively, exc 
the package (see Co 
these devices especially 
allowing ease of layout and g 

ts and outputs are on opposite sides of 
s). This pinout arrangement makes 

ports for microprocessors, 
density. 

• 3·State Outputs Drive Bus Lines 
• Inputs and Outputs Opposite Side of Pac 

Easler Interface to Microprocessors 

Ordering Code: See Section 5 

Truth Table 

Inputs Outputs 

19J 
GND rfol 

[11] 

[i2] 

3ll 

[[] 

GND [i]] 

[11] 

[12J 

J3I 

OEl OE2 D 'F540 'F541 

L L 
H X 
X H 
L L 

H 
X 
X 
L 

L H 
z 
Z 
H 

z 
Z 
L 

I 

~[i5]5] [i!J[i5] 

Pin Assignment 
for Lee and pee 

[3J 
1[21 

1[1] 

[201 Vee 

IiID 

'F540 

'F541 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
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Gnd 

Pin Assignment 
for DIP and sOle 



Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

3·State Output Enable Input (Active LOW) 
3·State Output Enable Input (Active HIGH) 
Inputs 
Outputs 

540 • 541 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/40 (30) 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 
'F540 20 30 

mA Outputs HIGH 'F541 40 60 

ICCl Power Supply Current 
'F540 50 75 

mA Outputs LOW Vee = Max 'F541 60 90 

leez 
'F540 40 60 

mA Outputs OFF 'F541 60 90 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 5.0 3·1 
ns 

tpHl Data to Output (,F540) 5.0 3·3 

tpZH Output Enable Time (,F540) 
7.0 

tpzl 8.0 3·1 
ns 3·12 

tpHZ Output Disable Time (,F540) 
7.0 3·13 

tpLZ 8.0 

tplH Propagation Delay 6.0 3·1 
tpHl Data to Output (,F541) 5.0 

ns 
3·4 

tpZH Output Enable Time 7.0 
tPZl (,F541) 8.0 3-1 

ns 3-12 
tpHZ Output Disable Time 7.0 3-13 
tpLZ (,F541) 8.0 
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54 F/74F543 

Octal Registered Transceiver 

Description 
The 'F543 octal transceiver contains two sets of D-type latches for 
temporary storage of data flowing in either direction_ Separate Latch 
Enable and Output Enable inputs are provided for each register to permit 
independent control of inputting and outputting in either direction of data 
flow_ The A outputs are guaranteed to sink 20 rnA while the B outputs are 
rated for 64 rnA. 

• 8-Blt Octal Transceiver 
• Back-to-Back Registers for Storage 
• Separate Controls for Data Flow in Each Direction 
• B Outputs Sink 64 mA 
• 300 mil Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

LEAB CEAB CEBA LEBA 

Ao Bo 

Al B1 

A2 B2 

A3 B3 

A4 B4 

As Bs 

Ao Bs 

A7 B7 

OEBA OEAB 0-

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

OEAB 
OEBA 
CEAB 
CEBA 
LEAB 
LEBA 
AO-A? 

Description 

A-to-B Output Enable Input (Active LOW) 
B-to-A Output Enable Input (Active LOW) 
A-to-B Enable Input (Active LOW) 
B-to-A Enable Input (Active LOW) 
A-to-B Latch Enable Input (Active LOW) 
B-to-A Latch Enable Input (Active LOW) 
A-to-B Data Inputs or 
B-to-A 3-State Outputs 
B-to-A Data Inputs or 
A-to-B 3-State Outputs 
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A7 B]] 

rn~ 

GND~ 

NC IIID 

OEBA~ 

LEAS [!I] 

875]] 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

A6 As A~ NC A3 1.2 A, 

[ii][jOJ~~[7]~0 

O]~~~~~~ 
B6BsB4NCB3B2B, 

Pin Assignment 
for LCC and PCC 

54F/74F(U_L) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.75 

0.5/0.375 
0.5/0.375 

1.75/0.406 
25/12 

1.75/0.406 
75/40 (30) 

@]Ao 

[3J OEBA 

o LEBA 

[J] NC 

~Vcc 

~EBA 

~Bo 



Functional Description 
The 'F543 contains two sets of eight Ootype 
latches, with separate input and output controls for 
each set. For data flow from A to B, for example, 
the A-to-B Enable (CEAB) input must be LOW in 
order to enter data from Ao-A7 or take data from 
Bo-B7' as indicated in the Data 1/0 Control Table. 
With CEAB LOW, a LOW signal on the A-to-B Latch 
Enable (LEAB) input makes the A-to-B latches 

Data 1/0 Control Table 

543 

transparent; a subsequent LOW-to-HIGH transition 
of the LEAB signal puts the A latches in the 
storage mode and their outputs no longer change 
with the A inputs. With CEAB and OEAB both 
LOW, the 3-state B output buffers are active and 
reflect the data present at the output of the A 
latches. Control of data flow from B to A is similar, 
but using the CEAB, LEBA and OEBA inputs. 

Inputs Latch Status Output Buffers 

EAB LEAB OEAB A-to-B 

H X X Storing 
X H Storing 
X H --
L L L Transparent 
L H L Storing 

• Before LEAB LOW·to-HIGH Transition 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
A·to-B data flow shown; B-to-A flow control 
is the same, except using CEBA, LEBA and OEBA 

Logic Diagram 

LEBA -------------1 

Bo-B7 

High Z 

--
High Z 

Current A Inputs 
Previous· A Inputs 

~~~~--------~~-BO 

DETAIL A. 7 

~~-----------OEAB L-.. ___ --+~ 

~ ___________ ~~~~CEAB 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

L-_________ LEAB 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

leeH 67 100 
IceL Power Supply Current 83 125 mA Vce= Max 
leez 83 125 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA =+25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH 
Propagation Delay, 

3.0 5.5 7.5 3.0 8.5 3-1,3-3 
tpHL 

Transparent Mode 
3.0 5.0 6.5 3.0 7.5 

ns 
3-4 

An to Bn or Bn to An 

tpLH Propagation Delay 4.5 8.5 11.0 4.5 12.5 3-1 
tPHL LEBA to An 4.5 8.5 11.0 4.5 12.5 

ns 
3-8 

tpLH Propagation Delay 4.5 8.5 11.0 4.5 12.5 3-1 
tpHL LEAB to Bn 4.5 8.5 11.0 4.5 12.5 

ns 
3-8 

tpZH 
Output Enable Time 

3.0 7.0 9.0 3.0 10.0 
OEBA or OEAB to An or Bn 

tPZL CEBA or CEAB to An or Bn 
4.0 7.5 10.5 4.0 12.0 

3-1 

Output Disable Time 
ns 3-12 

tpHz OEBA or OEAB to An or Bn 
2.5 6.0 8.0 2.5 9.0 3-13 

tpLZ CEBA or CEAB to An or Bn 
2.5 5.5 7.5 2.5 8.5 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 3.5 
ts(L) An or Bn to LEBA or LEAB 3.0 3.5 

ns 3-14 
th(H) Hold Time, HIGH or LOW 3.0 3.5 
th(L) An or Bn to LEBA or LEAB 3.0 3.5 

tw(L) 
Latch Enable, B to A 

8.0 9.0 ns 3-7 
Pulse Width, LOW 
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54F/74F544 

Octal Registered Transceiver 

Description 
The 'F544 octal transceiver contains two sets of Ootype latches for 
temporary storage of data flowing in either direction. Separate Latch 
Enable and Output Enable inputs are provided for each register to permit 
independent control of inputting and outputting in either direction of data 
flow. The A outputs are guaranteed to sink 20 rnA while the B outputs are 
rated for 64 rnA. The 'F544 inverts data in both directions. 

• 8-Blt Octal Transceiver 
• Back-to-Back Registers for Storage 
• Separate Controls for Data Flow In Each Direction 
• A Outputs Sink 20 rnA, B Outputs Sink 64 rnA 
• 300 mil Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

LEAB CEAB CEBA LEBA 

--0 Ao Bo 0--

-0 A, B,o--

-0 A2 B2 0--

-0 A3 B3 0--

-0 A, B, 0--

--0 As Bs 0--

-0 As Bs 0--

--0 AT BT 0--

-0 OEBA OEAB 0--

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

OEAB 
OEBA 
CEAB 
CEBA 
LEAB 
LEBA 
Ao-A.7 

Bo-S7 

Description 

A-to-B Output Enable Input (Active LOW) 
B-to-A Output Enable Input (Active LOW) 
A-to-B Enable Input (Active LOW) 
B-to-A Enable Input (Active LOW) 
A-to-B Latch Enable Input (Active LOW) 
B-to-A Latch Enable Input (Active LOW) 
A-to-B Data Inputs or 
B-to-A 3-State Outputs 
B-to-A Data Inputs or 
A-to-B 3-State Outputs 
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A7f!ll 
EiSB]] 

GNO§] 

NC I!§l 

OEBA~ 

LEAs@] 

87 B]] 

544 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

A, As A4 NC AJ ., A. 

[j][i][!][!]1I][6]0 

~~~~~~[§ 

'" B, 84 NC 83 B, B. 

Pin Assignment 
for LCC and PCC 

S4F/74F(U_L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.75 

0.5/0.375 
0.5/0.375 

1.75/0.406 
75/15 (12.5) 

1.75/0.406 
75/40 (30) 

mAo 
[IJoeBA 

ill LEBA 

[IJ NC 

~Vcc 

@llw 

~Bo 
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Functional Description 
The 'F544 contains two sets of eight D-type 
latches, with separate input and output controls for 
each set. For data flow from A to B, for example, 
the A-to-B Enable (CEAB) input must be LOW in 
order to enter data from Ao-A7 or take data from 
Bo-B7' as indicated in the Data 1/0 Control Table. 
With CEAB LOW, a LOW signal on the A-to-B Latch 
Enable (LEAB) input makes the A-to-B latches 

Data 1/0 Control Table 

transparent; a subsequent LOW-to-HIGH transition 
of the LEAB signal puts the A latches in the 
storage mode and their outputs no longer change 
with the A inputs. With CEAB and OEAB both 
LOW, the 3-state B output buffers are active and 
reflect the data present at the output of the A 
latches. Control of data flow from B to A is similar, 
but using the CEBA, ~ and OEBA inputs. 

Inputs Latch Status Output Buffers 

CEAB LEAB OEAB A-to-B 

H X X Storing 
X H Storing 
X H --
L L L Transparent 
L H L Storing 

• Before LEAB LOW-to·HIGH Transition 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
A-to-B data flow shown; B·to-A flow control 

is the same, except using CEBA, LEBA and OEBA 

Logic Diagram 

LEBA---------' 

Bo-B7 

High Z 

--
High Z 

Current A Inputs 
Previous' A Inputs 

'~------OEAB L..-____ ~~ 

L--______ ~~~~~ 

L..-----LEAB 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

ICCH 70 105 
ICCL Power Supply Current 85 130 rnA Vce= Max 
Icez 83 125 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee= Fig. Symbol Parameter Vee= +5.0V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL=50 pF • 
Min Typ Max Min Max Min Max 

t pLH 
Propagation Delay, 

3.0 7.0 9.5 3.0 10.5 3·1,3·3 
t pHL 

Transparent Mode 
3.0 5.0 6.5 3.0 7.5 

ns 
3·4 An to Bn or Bn to An 

tpLH Propagation Delay 6.0 10.0 13.0 6.0 14.5 3·1 
tpHL LEBA to An 4.0 7.0 9.5 4.0 10.5 

ns 
3·8 

t pLH Propagation Delay 6.0 10.0 13.0 6.0 14.5 3·1 
tpHL LEAB to Bn 4.0 7.0 9.5 4.0 10.5 

ns 
3·8 

tpZH 
Output Enable Time 3.0 7.0 9.0 3.0 10.0 

tpZL OEBA or OEAB to An or Bn 4.0 7.5 10.5 4.0 12.0 
CEBA or CEAB to An or B~ 3·1 

ns 3·12 

tpHZ Output Disable Time 2.5 6.0 8.0 2.5 9.0 3·13 

t pLZ OEBA or OEAB to An or Bn 2.5 5.5 7.5 2.5 8.5 
CEBA'or CEAB to An or Bn 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 3.0 
ts(L) An or Bn to LEBA or LEAB 3.0 3.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 3.0 3.0 
th(L) An or Bn to LEBA or LEAB 3.0 3.0 

tw(L) 
Latch Enable, B to A 

6.0 7.5 ns 3·7 
Pulse Width, LOW 
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54F/74F545 

Octal Bidirectional Transceiver 
With 3-State Inputs/Outputs 

Description 
The 'F545 is an B-bit, 3-state, high-speed transceiver_ It provides 
bidirectional drive for bus-oriented microprocessor and digital 
communications systems_ Straight through bidirectional transceivers are 
featured, with 20 rnA bus drive capability on the A ports and 64 rnA bus 
drive capability on the B ports. 

One input, Transmit/Receive (T/R) determines the direction of logic 
signals through the bidirectional transceiver. Transmit enables data from 
A ports to B ports; Receive enables data from B ports to A ports. The 
Output Enable input disables both A and B ports by placing them in a 
3-state condition. 

• Higher Drive than 8304 
• 8-Bit Bidirectional Data Flow Reduces System Package Count 
• 3-State Inputs/Outputs for Interfacing with Bus-Oriented Systems 
• 20 mA and 64 mA Bus Drive Capability on A and B Ports, Respectively 
• Transmit/Receive and Output Enable Simplify Control Logic 

Ordering Code: See Section 5 

Logic Symbol 

OE 

Till 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Output Enable Input (Active LOW) 
Transmit/Receive Input 
Side A 3-State Inputs or 
3-State Outputs 
Side B 3-State Inputs or 
3-State Outputs 
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Connection Diagrams 

oel[] 

GNO [1()] 

T/R [i1J 

B, [2] 

Be[i] 

Pin Assignment 
for DIP and SOIC 

A7 Af. As A~ A3 

[[][7][[]ww 

i14][i][i!i][ilJ[i!i] 
Bs B~ 83 82 Bl 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.75 
0.5/0.75 

1.75/0.406 
75/15(12.5) 
1.75/0.406 
75/40 (30) 

[[]M 

rn A. 

OJ Au 

[20] Vee 

[i!i]Bc 



Truth Table 

Inputs 
Outputs 

OE TiR 

L 
L 
H 

L 
H 
X 

Bus B Data to Bus A 
Bus A Data to Bus B 
High Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

Logic Diagram 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 70 90 
lecl Power Supply Current 95 120 rnA Vee = Max 
leez 85 110 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA =+25°C TA, vcc= TA, Vee = Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 2.5 4.2 6.0 2.0 7.5 2.5 7.0 3-1 
tpHl An to Bn or Bn to An 2.5 4.6 6.0 2.0 7.5 2.5 7.0 

ns 
3-4 

tpZH Output Enable Time 
3.0 5.3 7.0 2.5 9.0 3.0 8.0 

tpzl 3.5 6.0 8.0 3.0 10.0 3.5 9.0 3-1 
ns 3-12 

tpHZ Output Disable Time 
3.0 5.0 6.5 2.5 9.0 3.0 7.5 3-13 

tplZ 2.0 5.0 6.5 2.0 10.0 2.0 7.5 
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54F/74F547 

Octal Decoder/Demultiplexer 
With Address Latches and Acknowledge 

Description 
The 'F547 is a 3-to-8 line address decoder with latches for address 
storage. Designed primarily to simplify multiple chip selection in a 
microprocessor system, it contains one active LOW and two active HIGH 
Enables to conserve address space. Also included is an active LOW 
Acknowledge output that responds to either a Read or Write input signal 
when the Enables are active. 

• 3-to-8 Line Address Decoder 
• Address Storage Latches 
• Multiple Enables for Address Extension 
• Open Collector Acknowledge Output 

Ordering Code: See Section 5 

logic Symbol 

ACK 0 0 0 1 O2 0 3 0 4 05 Os 07 

y Y Y Y Y Y Y Y 

Input loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A2 
E1 
E2, E3 
LE 
RD 
WR 
ACK 
0 0-07 

Description 

Output Select Address Inputs 
Chip Enable Input (Active LOW) 
Chip Enable Inputs 
Latch Enable Input 
Read Acknowledge Input (Active LOW) 
Write Acknowledge Input (Active LOW) 
Open Collector Acknowledge Output (Active LOW) 
Decoded Outputs (Active LOW) 

• OC = Open Collector 
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Connection Diagrams 

00 [OJ 

GNO [iO] 

0, [iii 

00 Ii] 

E, ~ 

Pin Assignment 
for DIP and SOIC 

05 Al Ao AD ViR 
[I][7]ww0 

[14][i][j][i][j] 
E2 El lE A2 04 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
OC*/12.5 

25/12.5 

rn ACK 

[2J 0, 

[i] 0, 

~ Vee 

~O, 
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547 

Functional Description 
When enabled, the 'F547 accepts the Ao-A2 
Address inputs and decodes them to select one of 
eight active LOW, mutually exclusive outputs, as 
shown in the Decoder Truth Table. With LE HIGH, 
the Address latches are transparent and the output 
selection changes each time the Ao-A2 address 
changes. When LE is LOW, the latches store the 
last valid address preceding the HIGH-to-LOW 
transition of the LE input signal. For applications 
in which the separation of latch enable and chip 

Acknowledge Truth Table 

Inputs Output 

E1 E2 E3 RD WR ACK 

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

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

Latch and Output Status Table 

Inputs Latch 

E1 E2 E3 LE Status 

L H H H Transparent 

enable functions is not required, LE and E1 can be 
tied together, such that when HIGH the outputs 
are OFF and the latches are transparent, and when 
LOW the latches are storing and the selected 
output is enabled. 

The open collector Acknowledge (ACK) output is 
normally HIGH (Le. OFF) and goes LOW when E1, 

E2 and Ea are all active and either the Read (RD) or 
Write (WR) input is LOW, as indicated in the 
Acknowledge Truth Table. 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 

Decoder 

Outputs 

-
L H H L Storing Selected Output LOW 
H X X X Storing All Outputs HIGH 
X L X X Storing All Outputs HIGH 
X X L X Storing All Outputs HIGH 

Decoder Truth Table* 

Inputs Outputs 

A2 A1 Ao 00 0 1 O2 03 04 0 5 0& 0 7 

L L L L H H H H H H H 
L L H H L H H H H H H 
L H L H H L H H H H H 
L H H H H H L H H H H 

H L L H H H H L H H H 
H L H H H H H H L H H 
H H L H H H H H H L H 
H H H H H H H H H H L 

"Assuming "E1, LOW; E2 and Ea, HIGH 
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Logic Diagram 
Ao 

LE 

E 0 

a a 

E1 

E2 
E3 

RD 
WR-"""1L .. ~ 

ACK 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

A1 A2 

E 0 E 0 

a a a a 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 17 25 rnA Vce= Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vce= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 4.0 7.0 9.0 3.0 10.5 4.0 10.0 3·1 
tpHL An to On 5.0 9.0 12.0 5.0 13.0 5.0 13.0 

ns 
3·10 

t pLH Propagation Delay 4.0 6.5 8.5 3.0 10.0 4.0 9.5 3·1 
tpHL 1:1 to On 4.0 6.5 8.5 3.5 10.0 4.0 9.5 

ns 
3·4 

tpLH Propagation Delay 4.0 7.5 9.5 4.0 11.5 4.0 10.5 3·1 
tpHL LE to On 5.0 14.5 18.0 5.0 20.0 5.0 19.0 

ns 
3·3 

tpLH Propagation Delay 5.0 8.5 11.0 4.5 12.5 5.0 12.0 3·1 
tpHL E2 or E3 to On 5.0 8.5 11.0 4.5 12.5 5.0 12.0 

ns 
3·3 

tpLH Propagation Delay 6.5 11.0 14.0 6.5 16.0 6.5 15.0 3·1 
tpHL 1:1, RD or WR to ACK 4.0 7.5 9.5 3.5 11.0 4.0 10.5 

ns 
3·4 

tpLH Propagation Delay 8.0 13.0 16.5 8.0 18.5 8.0 17.5 3·1 
tpHL E2 or E3 to ACK 5.0 8.5 11.0 5.0 12.5 5.0 12.0 

ns 
3·3 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 5.0 5.0 
ts(L) An to LE 5.0 5.0 5.0 

ns 3·15 
th(H) Hold Time, HIGH or LOW 6.0 6.0 6.0 
th(L) An to LE 6.0 6.0 6.0 

tw(H) LE Pulse Width, HIGH 6.0 6.0 6.0 ns 3·7 
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54F/74F548 

Octal Decoder/Demultiplexer 
With Acknowledge 

Description 
The 'F548 is a 3·to-8 line address decoder with four Enable inputs. Two of 
the Enables are Active LOW and two are Active HIGH for maximum 
addressing versatility. Also provided is an Active LOW Acknowledge 
output that responds to either a Read or Write input signal when the 
Enables are active. 

• 3·to·8 Line Address Decoder 
• Multiple Enables for Address Extension 
• Open Collector Acknowledge Output 
• Active LOW Decoder Outputs 

Ordering Code: See Section 5 

Logic Symbol 

--0 E, 

--0 E2 

E3 

E, 

--0 RD 

WR 

ACK 0 0 0, O2 0 3 0, 05 0 6 0 7 

Y Y Y Y Y Y Y Y Y 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao·A2 

E1, E2 
E3, E4 
RD 
WR 
ACK 
0'0.0 7 

Description 

Output Select Address Inputs 
Chip Enable Inputs (Active LOW) 
Chip Enable Inputs 
Read Acknowledge Input (Active LOW) 
Write Acknowledge Input (Active LOW) 
Open Collector Acknowledge Output (Active LOW) 
Decoded Outputs (Active LOW) 

'OC = Open Collector 

4·423 

548 

Connection Diagrams 

6'[lJ 
GNO [i]] 

6, [i1J 

6c Ii] 

E' Ii] 

Pin Assignment 
for DIP and SOIC 

OS AI Ao AD WR 
[[]12][[][5J[!] 

[14][i][i]][i7][i]] 
EJ E;> E:I A2 04 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
OC·/12.5 

25/12.5 

rn ACK 

[2J 6, 

m 6, 

[2~ Vee 

[iID 6, 

• 



548 

Logic Diagram 

Ao------~~~~--~~~----------------_.----------~----------~----------~ 

A1------~~~~~~~~----------_+----_+----~----~----~----~--_.*_--~ 

E1--------, 

E2--------~ 

E3 

E4 

RD 

WR 

00 
Please note that this diagram Is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Functional Description 
When enabled, the 'F548 accepts the Ao·A2 

Address inputs and decodes them to select one of 
eight active LOW, mutually exclusive outputs, as 
shown in the Decoder Truth Table. When one or 
more Enables is inactive, all decoder outputs are 
HIGH. Thus, the 'F548 can be used as a 
demultiplexer by applying data to one of the 
Enables. 

The open collector Acknowledge (ACK) output is 
normally HIGH (Le. OFF) and goes LOW whenthe 
Enables are all active and either the Read (RD) or 
Write (WR) input is LOW, as indicated in the 
Acknowledge Truth Table. 

Decoder Truth Table 

Inputs 

E1 E2 E3 E4 A2 A1 Ao 

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

L L H H L L L 
L L H H L L H 
L L H H L H L 
L L H H L H H 

L L H H H L L 
L L H H H L H 
L L H H H H L 
L L H H H H H 

0 0 

H 
H 
H 
H 

L 
H 
H 
H 

H 
H 
H 
H 
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Acknowledge Truth Table 

Inputs 

E1 E2 E3 E4 

H X X 
X H X 
X X L 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 

X 
X 
X 

L 
H 
H 
H 

RD 

X 
X 
X 

X 
H 
L 
X 

Outputs 

0 1 O2 0 3 0 4 

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 L H H 
H H L H 

H H H L 
H H H H 
H H H H 
H H H H 

548 

Output 

WR ACK 

X H 
X H 
X H 

X H 
H H 
X L 
L L 

• 
05 Os 0 7 

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 L H 
H H L 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 14 21 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA • Vee = TA • Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.5 7.5 3.0 10.0 3.0 8.5 3-1 
t pHL An to On 4.0 8.0 10.5 4.0 12.0 4.0 11.5 

ns 
3-10 

tpLH Propagation Delay 3.0 6.5 8.5 3.0 10.0 3.0 9.5 3-1 
tpHL El or E2 to O~ 3.5 6.5 8.5 3.5 10.0 3.5 9.5 

ns 
3-4 

tpLH Propagation Delay 5.0 8.5 11.0 5.0 13.0 5.0 12.0 3-1 
tpHL E3 or E4 to On 4.0 8.5 11.0 4.0 12.5 4.0 12.0 

ns 
3-3 

tpLH Propagation Delay 6.5 11.0 14.0 6.5 16.5 6.5 15.0 3-1 
tpHL El or E2 to ACK 3.0 7.5 9.5 3.0 11.0 3.0 10.5 

ns 
3-4 

tpLH Propagation Delay 8.0 13.0 16.5 8.0 19.5 8.0 17.5 3-1 
t pHL E3 or E4 to ACK 4.0 8.5 11.0 4.0 13.0 4.0 12.5 

ns 
3-3 

tpLH Propagation Delay 5.5 10.0 12.5 5.5 16.5 5.5 13.5 3-1 
t pHL AD or WA to ACK 2.5 5.0 6.5 2.5 8.5 2.5 7.5 

ns 
3-4 
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54F/74F550 • 54F/74F551 

Octal Registered Transceiver 
With Status Flags 

Description 
The 'F550 and 'F551 octal transceivers each contain two 8-bit registers for 
temporary storage of data flowing in either direction. Each register has its 
own clock pulse and clock enable inputs, as well as a flag flip-flop that is 
set automatically as the register is loaded. Each flag flip-flop is provided 
with a clear input, and each register has a separate output enable control 
for its 3-state buffers. The separate clocks, flags and enables provide 
considerable flexibility as 1/0 ports for demand-response data transfer. 
The 'F550 is non-inverting; the 'F551 inverts data in both directions. 

• 8·BIt Bidirectional 1/0 Port with Handshake 
• Back·to-Back Registers for Storage 
• Register Status Flag Flip-Flops 
• Separate Edge·Detectlng Clears for Flags 
• Inverting and Non.lnvertlng Versions 
• B Outputs Sink 64 mA 

Ordering Code: See Section 5 

Logic Symbol 

FBA 
CEA OEA 
CEB OEB 

FAB 

4-427 

550 • 551 

Connection Diagrams 
(,F550 shown*) 

CPA [jj 

w~ 

GND [!] 

CEBff!! 
CPS I!!l 
w@ 

""~ 

Pin Assignment 
for DIP and SOIC 

WBoB1B2B3848!: 

[jj]~[!][!][I][!][!] 

[j!] I!!l [!H~ I!lI ~ [!i] 
Al A2 A3 A4 As CFBA FBA 

Pin Assignment 
for LCC and PCC 

[!] CFAB 

@]FAB 

[!]'" 
ill 87 

~Ycc 

~A; 

[!i]'" 

·'F551 has Inverting outputs 

• 



550 • 551 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names Description 

CPA 
CPB 
CEA 
CEB 
OEA 
OEB 
CFAB 
CFBA 
Ao-A7 

A-to-B Clock Pulse Input (Active Rising Edge) 
B-to-A Clock Pulse Input (Active Rising Edge) 
A-to-B Clock Enable Input (Active LOW) 
B-to-A Clock Enable Input (Active LOW) 
A Output Enable Input (Active LOW) 
B Output Enable Input (Active LOW) 
A-to-B Flag Clear Input (Active Rising Edge) 
B-to-A Flag Clear Input (Active Rising Edge) 
A-to-B Data Inputs or 
3-State B-to-A Outputs 
B-to-A Data Inputs or 
3-State B-to-A Outputs 

FAB 
FBA 

A-to-B Status Flag Output (Active HIGH) 
B-to-A Status Flag Output (Active HIGH) 

Functional Description 
Data applied to the A inputs Is entered and stored 
on the rising edge of the A Clock Pulse (CPA), 
provided that the A Clock Enable (CEA) is LOW; 
simultaneously, the status flip-flop is set and the 
A-to-B flag (FAB) output goes HIGH. Data thus 
entered from the A inputs is present at the inputs 
to the B output buffers, but only appears on the B 
1/0 pins when the B Output Enable (OEB) signal is 
made LOW. After the B output data is assimilated, 
the receiving system clears the A-to-B flag flip-flop 
by applying a LOW-to-HIGH transition to the CFAB 
input. Optionally, the OEA and CFAB pins can be 
tied together and operated by one function from 
the receiving system. 

Data flow from B-to-A proceeds In the same 
manner described for A-to-B flow. Inputs CEB and 
CPB enter the B input data and set the B-to-A flag 
(FBA) output HIGH. A LOW signal on OEA enables 
the A output buffers and a LOW-to-HIGH transition 
on CFBA clears the FBA flag. 

4-428 

54FI74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

0.5/0.5 
0.5/0.5 

1.75/0.406 
75/15 (12.5) 

1.75/0.406 
75/40 (30) 

25/12.5 
25/12.5 



Logic Diagram (,F550 shown) 

FBA 

r.----------------, I DETAIL A I 

AO~~~~t_--------~a I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I L. __ 

CP 

CP 

D t-t------, 
CE CE 

a 10---+-+---+--1 

I 
I 
I 

__ .J 

DETAIL A x 7 

CFBA.-_--I L-. _______ --, 

550 • 551 

Bo 

B, 

B2 

B3 

B, 

B5 

B6 

B7 

FAB 

CFAB 

OEA --------00[>-.---------' '---------< 10>------- OEB 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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550 • 551 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 130 190 rnA Vee=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee = Fig. 
Symbol Parameter Vee= +5.0 V Mil Com Units 

CL=50 pF CL=50 pF CL=50pF 
No. 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.5 7.5 2.5 8.5 3-1 
tpHL CPA, CPB to Bn, An 4.0 7.0 9.0 3.5 10.0 

ns 
3·7 

tpLH 
Propagation Delay 

3.5 6.0 8.0 3.0 9.0 
3·1 

CPA, CPB to FBA 
ns 

3-7 

t pHL 
Propagation Delay 

5.0 9.0 11.5 4.5 13.0 
3-1 

CFAB, CFBA to FAB, FBA 
ns 

3·11 

t PZH Output Enable Time 2.5 5.5 7.5 2.0 8.5 
t PZL OEA or OEB to An or Bn 3.5 7.0 9.5 3.0 10.5 3·1 

ns 3-12 
t pHZ Output Disable Time 3.0 6.5 9.0 2.5 10.0 3-13 
tpLZ OEA or OEB to An or Bn 2.5 5.5 7.5 2.0 8.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.5 
ts(L) An' Bn to CPA, CPB 4.0 4.5 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.5 
th(L) An' Bn to CPA, CPB 2.0 2.5 

ts(H) Setup Time, HIGH or LOW 4.0 4.5 
ts(L) CEA, CEB to CPA, CPB 4.0 4.5 • ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.5 
th(L) CEA, CEB to CPA, CPB 2.0 2.5 

tw(H) Pulse Width, HIGH or LOW 3.0 3.5 
3·7 

tw(L) CPA or CPB 3.0 3.5 
ns 

tw(H) 
Pulse Width, HIGH 

3.0 3.5 ns 3·11 
CFAB or CFBA 

tree 
Recovery Time 

9.0 10.0 ns 3·11 
CFAB, CFBA to CPA, CPB 
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552 

54F/74F552 Connection Diagrams 

Octal Registered Transceiver 
With Parity and Flags 

Description 
The 'F552 octal transceiver contains two a-bit registers for temporary 
storage of data flowing in either direction. Each register has its own clock 
pulse and clock enable input as well as a flag flip-flop that is set 

BS 

Bs 

automatically as the register is loaded. The flag output will be reset when CPR 

the output enable returns to HIGH after reading the output port. Each 
register has a separate output enable control for its 3-state buffer. The CER 

separate Clocks, Flags, and Enables provide considerable flexibility as 110 Vee 

ports for demand-response data transfer. When data are transferred from __ 
the A-port to the B-port, a parity bit is generated. On the other hand, ERROR 

when data are transferred from the B-port to the A-port, the parity of input FS 

data on Bo-B7 is checked. 

• 8-Blt Bidirectional 1/0 Port with Handshake 
• Register Status Flag Flip-Flops 
• Separate Clock Enable and Output Enable 
• Parity Generation and Parity Check 
• B-Outputs Sink 64 mA 

Ordering Code: See Section 5 

Logic Symbol 

8 

ERROR FS OEAS Ao-A7 
CPR 

CPS 

PARITY FR OEBR Bo-B7 

8 

4-432 

As 

As 

cpsrg] 

CESB] 

GND~ 

PARITY~ 

Pin Assignment 
for DIP and SOIC 

OEAS Ao A, A2 AJ Ao As 

[E)~~[!]rn[!]rn 

~~~Itil~~~ 
B2 83 B4 BI Bs 87 DEBR 

Pin Assignment 
for LCC and PCC 

B3 

Bo 

FR 

PARITY 

GND 

CES 

cPS 

OEAS 

Ao 

A3 

[{I A6 

liJ A7 

rn FS 

OJ ERROR 

~CPR 



552 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

FR 
FS 
PARITY 

Description 

A Port Data Transceiver Input 
Output 
B Port Data Transceiver Input 
Output 
B Port Flag Output 
A Port Flag Output 
Parity Bit Transceiver Input 
Output 
Parity Check Output (Active LOW) 

S4F/74F(U.L.) 
HIGH/LOW 

1.75/0.406 
75/15 (12.5) 

1.75/0.406 
75/40 (30) 

25/12.5 
25/12.5 

1.75/0.406 
75/40 (30) 

ERROR 
CER 
CES 
CPR 
CPS 
OEBR 

R Registers Clock Enable Input (Active LOW) 
S Registers Clock Enable Input (Active LOW) 

25/12.5 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

R Registers Clock Pulse Input (Active Rising Edge) 
S Registers Clock Pulse Input (Active Rising Edge) 
B Port and PARITY Output Enable (Active LOW) 
and Clear FR input (Active Rising Edge) 

0.5/0.75 

A Port Output Enable (Active LOW) 0.5/0.75 
and Clear FS input (Active Rising Edge) 

Functional Description 
Data applied to the A·inputs are entered and stored 
in the R register on the rising edge of the CPR 
Clock Pulse, provided that the Clock Enable (CER) 
is LOW; simultaneously, the status flip-flop is set 
and the flag (FR) output goes HIGH. As the Clock 
Enable (CER) returns to HIGH, the data will be held 
in the R register. These data entered from the A­
inputs will appear at the B-port 1/0 pins after the 
Output Enable (OEBR) has gone LOW. When OEBR 
is LOW, a parity bit appears at the PARITY pin, 
which will be set HIGH when there is an even 
number of 1s or all Os at the Q outputs of the R 
register. After the data are assimilated, the 
receiving system clears the flag FR by changing 
the signal at the OEBR pin from LOW to HIGH. 

Register Function Table 
(Applies to R or S Register) 

Inputs Internal 
Q Function 

D CP CE 

X X H NC Hold Data 
L I L L 

Load Data 
H I L H 
M + L NC Keep Old Data 

Data flow from B-to-A flow proceeds in the same 
manner described for A-to-B flow. A LOW at the 
CES pin and a LOW-to-HIGH transition at CPS pin 
enter the B-input data and the parity-input data into 
the S register and the parity register respectively 
and set the flag output FS to HIGH. A LOW signal 
at the OEAS pin enables the A-port I/O pins and a 
LOW-to-HIGH transition of the OEAS signal clears 
the FS flag. When OEAS is LOW, the parity check 
output ERROR will be HIGH if there is an odd 
number of 1s at the Q outputs of the S registers 
and the parity register. The flag FS can be cleared 
by a LOW-to-HIGH transition of the OEAS signal. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
1= LOW-to-HIGH Transition 
+ = Not LOW-to-HIGH Transition 
NC = No Change 
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Output Control 

OE Internal A or B 
Function 

Q Outputs 

H X Z Disable Output 
L L L Enable Output 
L H H 

Flag Flip-Flop Function Table 
(Applies to R or S Flag Flip-Flop) 

Inputs Flag 
Function 

Output 
CE CP OE 

H X + NC Hold Flag 
L t + H Set Flag 
X X + L Clear Flag 

Parity Generation Function 

H 
L 
L 

Number of HIGHs in the 
Q Outputs of the R Register 

X 
0,2,4,6,8 
1,3,5,7 

Parity Check Function 

Number of HIGHs In the 
OEAS Q Outputs of the 

S Register 

H X 
L 0,2,4,6,8 
L 1,3,5,7 
L 0,2,4,6,8 
L 1,3,5,7 

Parity 
Input 

X 
L 
L 
H 
H 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z= High Impedance 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
t= LOW-to-HIGH Transition 
+= Not LOW-to-HIGH Transition 
NC = No Change 

Parity Output 

Z 
H 
L 

ERROR Output 

H 
L 
H 
H 
L 
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H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
Z = High Impedance 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X= Immaterial 
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Block Diagram 

F5 FR 

OEA5 1 "'- A 1 OEBR 

'" FLAG FLAG ~ 
r------

CLR 1 " 
r-

.A j .A_C~ -- V r-- r--- ...... ...... 

I 
r-----

• 1---------------------I 
I RO I 

CPR .... I -!--- .A CPS 
RO >---v I REGI5TER·R I ...... 

Ao I I 

I 
I I 
I I 
I I Bo 
I 
I I 
I 

SO 
REGI5TER·5 I 

r---!- SO 
I 

I I L __________________ ~ 

R7 -
REGI5TER·R 

AI -
A7 57 

I 
57 

B7 

REGI5TER·5 
,----

-

L---
PARITY -- CHECK 

-
ERROR 

- 1--
PARITY 

-I-
GENERATION -

PARITY 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Iccz 110 165 
Iccl Power Supply Current 100 150 mA Vcc=Max 
ICCH 100 150 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, vee= TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
Cl =50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.5 6.0 8.0 3.0 9.0 3·1 
tpHL CPS or CPR to An or Bn 4.0 7.0 9.5 3.5 10.5 

ns 
3·7 

tpLH 
Propagation Delay 

3.0 5.5 7.5 2.5 8.5 
3·1 

CPS or CPR to FS or FR 
ns 

3·7 

tpHL 
Propagation Delay 

3.5 6.0 8.0 3.0 9.0 
3·1 

OEAS to FS 
ns 

3·4 

tpLH Propagation Delay 8.0 14.0 18.0 7.0 20.0 3·1 
tpHL CPS to Parity 8.5 14.5 18.5 7.5 20.5 

ns 
3·11 

tpLH Propagation Delay 8.0 13.5 17.5 7.0 19.5 3·1 
tpHL CPR to ERROR 7.5 13.0 16.5 6.5 18.5 

ns 
3·11 

tpLH Propagation Delay 3.5 6.0 8.0 3.0 9.0 3·1 
tpHL OEAS to ERROR 3.0 5.0 7.0 2.5 8.0 

ns 
3·11 

t pZH Enable Time 3.0 5.5 7.5 2.5 8.5 
tpZL OEAS or OEBR to Bn or An 3.5 7.0 9.5 3.0 10.5 3·1 

ns 3·12 
tpHZ Disable Time 3.0 6.5 8.5 2.5 9.5 3·3 
tpLZ OEAS or OEBR to Bn or An 3.0 5.5 7.5 2.5 8.5 

tpZH Enable Time 2.5 4.5 6.0 2.0 7.0 
tpZL OEBR to Parity 3.5 6.0 8.0 3.0 9.0 3·1 

ns 3·12 
tpHZ Disable Time 3.5 5.5 7.0 2.5 8.0 3·13 
tpLZ OEBR to Parity 3.0 6.5 8.5 2.5 9.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= + 25°C TA'VCC= TA'VCC= Units 

Fig. 
Vcc= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) 
Setup Time, HIGH or LOW 

7.5 8.5 
An or Bn or ts(L) 
Parity to CPS or CPR 

4.5 5.0 

ns 3-5 

th(H) 
Hold Time, HIGH or LOW 

0 0 
An or Bn or 

th(L) Parity to CPS or CPR 
0 0 

ts(H) Setup Time, HIGH or LOW 6.0 7.0 • ts(L) CES or CER to CPS or CPR 10.0 11.5 
ns 3·5 

th(H) Hold Time, HIGH or LOW 0 0 
th(L) CES or CER to CPS or CPR 0 0 

tw(H) Pulse Width, HIGH or LOW 4.0 4.5 
3·7 

tw(L) CPS or CPR 6.0 7.0 
ns 
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54F/74F557 • 54F/74F558 

8-Bit By 8-Bit Multipliers 
Wi 3-State Outputs 

re high-speed combinatorial arrays that multiply two 
8-bit unsig d twos complement numbers and provide the 16-bit 
unsigned or s ch input operand X and Y has a mode 
control input that her the number is treated as signed or 
unsigned. Additional in or the 'F558 or R for the 'F557, 
allow the addition of a bit fo e best signed or unsigned 
fractional 8-bit result. For expans ed or mixed 
multiplication, both the true and comp of the most 

Connection Diagrams 

significant bit are available. The 'F557 has 0 Vee 

results when LE is HIGH. Both devices have 3-s 
applications. 

• Unsigned, Signed or Mixed Multiplication 
• Full 16-BII Product Outputs 
• MSB Complement Output for Signed Expansion 
• Rounding Inputs for Fractional 8-Bit Product 

Ordering Code: See Section 5 

Logic Symbol 

XM YM Rs Ru 

Yo 
(R) (LE) 

Y1 

Y2 

Y3 

Y4 

Ys 

Y6 

Y7 

OE 

4-438 

Pin Assignment 
for DIP 

Y2 Yl Yo LE NC GND R X7 X6 

Pin Assignment 
for LCC and PCC 

Pin assignments shown are for 'F558. 
IT and R shown in parentheses are pin 
assignments for 'F557. 
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Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

XO,X7 

YO'Y7 
XM 
YM 
R 

Multiplicand Inputs 
Multiplier Inputs 

Description 

Multiplicand Sign Control Input 
Multiplier Sign Control Input 
Rounding Input (,F557) 

54F/74F(U.L.) 
HIGHILOW 

Rs 
Ru 
LE 
OE 
SO,S15 

515 

Signed Number Rounding Input ('F558) 
Unsigned Number Rounding Input ('F558) 
Latch Enable Input (Active LOW) (,F557) 
3·State Output Enable Input (Active LOW) 
Product Outputs 

0.5/0.5 
0.5/0.5 
0.5/0.5 
0.5/0.5 
0.5/0.5 
0.5/0.5 
0.5/0.5 
0.5/0.5 
0.5/0.5 

50112.5 
50/12.5 MSB Complement Output 

Functional Description 
The 'F557 and 'F558 multipliers are 8x8 
combinatorial logic arrays capable of multiplying 
numbers in unsigned, signed twos complement or 
mixed notation. Each 8·bit input operand X and Y 
has an associated mode control which determines 
whether the array treats the number as signed or 
unsigned. If the mode control XM or YM is HIGH, 
the operand is treated as a twos complement 
number with the most significant bit having a 
negative weight; if the mode control is LOW, the 
operand is treated as an unsigned number. 

The multipliers provide all sixteen product bits 
generated by the multiplication. For expansion 
during signed or mixed multiplication, the most 
significant product bit has both true and 
complement available. Therefore, an adder may be 
used as a subtractor in many applications and the 
need for SSI circuits is eliminated. 

The 'F557 has latches that store the product for 
pipelined operations. When LE is HIGH the latches 
are transparent and their outputs change with their 
inputs. When LE is LOW the latches are in the 
storage mode and new data cannot enter. 

The 3·state output buffers are controlled by the 
active LOW Output Enable OE input. When OE is 
LOW, the outputs are active; when OE is HIGH, the 
outputs are in a high impedance (High Z) state. 
Several multipliers can be connected on a common 
bus or used in a pipeline system for 
multiplications in higher speed systems. 
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Rounding 
The 16·bit product can be truncated to eight bits 
by using the rounding input(s) to add one in either 
the 27 adder for unsigned numbers or in the 26 
adder for signed numbers. The 'F558 has separate 
rounding inputs Rs and Ru for signed or unsigned 
numbers, respectively. The 'F557 has a single 
rounding input R and develops the proper rounding 
by internally combining R with XM and Y M as 
follows: 

Ru = XMey MeR = unsigned rounding input to 27 
adder 

Rs = (XM ± Y M)R = signed rounding input to 26 

adder 

Rounding input levels and results for the various 
modes are shown in Tables 1 and 2. Figure a 
shows how Rs and Ru would normally be used for 
rounding signed and unsigned fractional 
multipliers. 

• 
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Signed Expansion 
The most significant product bit has both true and 
complement outputs available. When building 
larger signed multipliers the partial products, 
except at the lower stages, are signed numbers. 
These unsigned and signed partial products must 
be added to give the correct signed product. For 
example, to obtain the correct signed product 
when using MSI adders, the carry from the 
previous adder stage must be added to the sum of 
the two negative most significant partial product 
bits. The result of this addition must be a positive 
sum and a negative carry (borrow). The equations 
are: 

S=A+B+C 
Co=A-B+B.C+C-A 

where C is the Carry In and A and B the sign bits 
of the two partial products. 

An adder produces the equations: 

S=A+B+C 
Co = A-B + B-C + C-A 

Therefore, if the inversion of A and B is used, then 
the adder produces the inversion of the negative 
carry since 

and the sum remains the same. 

Mode Select Table 

Operating 
Input Data 

Mode 
XO·X7 YO·Y7 

Unsigned Unsigned Unsigned 

Unsigned 
Twos 

Mixed 
Complement 

Twos 
Unsigned 

Complement 

Signed 
Twos Twos 

Complement Complement 

Table 1 'F557 Rounding Inputs 

Inputs Adds 

XM YM R 27 26 

L L H Yes No 
L H H No Yes 
H L H No Yes 
H H H No Yes 
X X L No No 

Table 2 'F558 Rounding Inputs 

Inputs Adds Normally Used With 

Ru Rs 27 26 XM 

L L No No X 
L H No Yes XM+YM=H 
H L Yes No L 
H H Yes Yes . 

-Most rounding applications require a HIGH 
level for RU or RS' but not both. 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Mode Control 
Inputs 

XM YM 

L L 

L H 

H L 

H H 
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Block Diagram 

Yo 

I 
I 
I 

8·BIT Y INPUT I 
I 
I 

Y7 

8·BIT X INPUT .. r 
Xo - - - - - - X7 

X INPUT BUFFERS 

8 

(J) 
a: 
w 
u. 
u. 8x8 
~ 8 
a:I MULTIPLIER 
.... ARRAY 
~ 
Q. 

z 
> 

LP r-- --, 
LATCH ---<lI TRANSPARENT 

ENABLE I- _ L~HES ('~) _ J 
OE 

OUTPUT 
ENABLE 

16 

THREE·STATE 
BUFFERS 

16·BIT PRODUCT 

LE for 'F557 and Ru for 'F558. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54 F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 200 280 rnA Vee= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 70.0 3·1 
tpHL Xn or Yn to Sm 815 70.0 

ns 
3·10 

tpLH Propagation Delay 20.0 3·1 
tpHL LE to Sm 815 (,F557) 2.0 

ns 
3·8 

tPZH Output Enable Time 14.0 
tpZL OE to Sn or 815 14.0 3·1 

ns 3·12 
tpHZ Output Disable Time 21.0 3·13 
tpLZ OE to Sn or 815 14.0 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 65.0 
ts(L) Xn or Yn to LE 65.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 0 
th(L) Xn or Yn to LE 0 

tw(L) LE Pulse Width, LOW 10.0 ns 3·8 
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Applications 

16x16 Twos Complement Multiplier 
The 'F558 8x8 multiplier can be used with standard MSI adder circuits to 
build larger multipliers. Figure b illustrates the use of four 'F558 
multipliers and ten 16-pin 4-bit 'F283 adders to form a 16x16-bit twos 
complement multiplier with a typical multiplication time of 90 ns. The 
16-bit operands are split up into 8-bit sections: 

X·V = (XO-7 + XS_152S).(VO_7 + V S_152S) 
= XO-7·VO-7 + 2S(Xo_7·V S-15 + XS-15·VO-7) 
= + 216(XS_15·V 8-15) 

Since XS-X15 and V S-V15 are signed numbers, the most significant bit of all 
the partial products (except the first) carries a negative weight. Therefore, 
at these negative bit positions the partial product bits must be subtracted 
rather than added. This subtraction is done in the middle of the network 
at the 215 bit position by using the inverted output of the most significant 
product bits from the multipliers to obtain a borrow signal from the last 
sum output of the appropriate 'F283. This borrow is then used to either 
add zero or minus 1 to the remaining 8-bit adder section. The mode 
control inputs of the four 'F558 devices are tied to the logic levels 
required to produce the correctly signed partial products. Rounding to the 
best 16-bit fractional product is made by tying the Rs input of one of the 
middle multipliers to Vcc. Appropriate connection of the adders and mode 
control logic levels will yield 16x16 unsigned multiplication. 

Fig. a Rounded Products 

115 14.13 12 11 10 9 8 7 6 5 4 3 2 1 so 1 ."' .. " "~'"'" ::> .',"~ 
BINARY POINT 

I I~ 
BEST 8-BIT PRODUCT • I s 

UNSIGNED 

SIGNED 
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Fig. b High·Speed 16x16 Twos Complement Multiplication 

V INPUT X INPUT 

Vo - -- - V7V8-- - - V'5 Xo-- - - X7 X8- --- X15 ROUND 

111111 

'-----1 'I .1 ~ I~ I,Vee 
If I III 1111 "l;b U~,~'F~28~3~ -.! I L~IN COUT CIN COUT CIN COUT CIN COUT 

7 ~,JJ l '2JJ~J J 

I I I I 1 11 

I 
50 5" 52 5, 5. 55 56 57 58 59 5'0 511 5'2 513 5'4 515 5'6 517 5'8 5'9 520 52' 522 52' 52. 525 526 527 528 529 5'0 531 
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54F/74F563 

Octal O-Type Latch 
With 3-State Outputs 

Description 
The 'F563 is a high speed octal latch with buffered common Latch Enable 
(LE) and buffered common Output Enable (OE) inputs. 

This device is functionally identical to the 'F573, but has inverted outputs. 

• Inputs and Outputs on Opposite Sides of Package 
Allowing Easy Interface with Microprocessors 

• Useful as Input or Output Port for Microprocessors 
• Functionally Identical to 'F573 

Ordering Code: See Section 5 

Logic Symbol 

LE 
OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

00-07 
LE 
OE 
0 0.07 

Description 

Data Inputs 
Latch Enable Input (Active HIGH) 
3·State Output Enable Input (Active LOW) 
3·State Latch Outputs 

4·445 

D- [[ 

GND~ 

LE [DJ 

is,~ 

iSc Ii] 

563 

Pin Assignment 
for DIP and sOle 

D6 05 D~ 03 02 

w[7]w[5J[4J 

~[i5][i9J[i7][i9J 
Os 04 ch 02 01 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/15 (12.5) 

[3l D, 

[2J Dc 

[1JiSE 

I?QI Vee 

[i9JiSc 
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Functional Description 
The 'F563 contains eight Ootype latches with 
3-state output buffers. When the Latch Enable (LE) 
input is HIGH, data on the On inputs enters the 
latches. In this condition the latches are 
transparent, i.e., a latch output will change state 
each time its 0 input changes. When LE is LOW 
the latches store the information that was present 
on the 0 inputs a setup time preceding the HIGH­
to-LOW transition of LE. The 3-state buffers are 
controlled by the Output Enable (OE) input. When 
OE is LOW, the buffers are in the bi-state mode. 
When OE is HIGH the buffers are in the high 
impedance mode but this does not interfere with 
entering new data into the latches. 

Function Table 

Inputs Internal Output 
Function 

OE LE D Q 0 

H X X X Z High Z 
H H L H Z High Z 
H H H L Z High Z 
H L X NC Z Latched 
L H L H H Transparent 
L H H L L Transparent 
L L X NC NC Latched 

Logic Diagram 

Do 

LE 

05 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 

06 

OE~~~~--~~----~~+-----~-4------+-~----~~~----~-+------+-4-----~ 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Vcc=Max, OE=HIGH 
Icc Power Supply Current 35 55 rnA On' LE=Gnd 

(All outputs OFF) 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0V Mil Com Units 

No. 
Cl = 50 pF Cl =50 pF Cl = 50 pF • 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 4.0 6.9 9.0 3.5 10.0 3-1 
tpHl On to On 3.0 5.2 7.0 2.5 8.0 

ns 
3·3 

tplH Propagation Delay 5.0 8.5 11.0 4.5 12.5 3·1 
tpHl LE to On 3.0 5.6 7.0 2.5 8.0 

ns 3-7 

tpZH Output Enable Time 
2.0 7.7 10.0 1.5 11.5 

tpZl 2.0 5.1 6.5 1.5 7.5 3·1 
ns 3-12 

t pHZ Output Disable Time 
2.0 4.7 6.0 1.5 7.0 3·13 

tpLZ 2.0 4.1 5.5 1.5 6.5 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= + 25°C TA, Vee= TA, Vec= 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

t 8 (H) Setup Time, HIGH or LOW 2.0 2.5 
3·5 

t8 (L) On to LE 2.0 2.5 
ns 

th(H) Hold Time, HIGH or LOW 3.0 3.5 3-5 
th(L) On to LE 3.0 3.5 

ns 

tw(H) LE Pulse Width, HIGH 6.0 7.0 ns 3·7 
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54F/74F564 

Octal O-Type Flip-Flop 
Wit 3-State Outputs 

common Clo 
information presen 
LOW-to-HIGH Clock ( 

ed low power octal flip-flop with a buffered 
fered common Output Enable (OE). The 

uts is stored in the flip-flops on the 

This device is functionally ide 

• Inputs and Outputs on Opposite Sides 0 

Allowing Easy Interface with Microprocessors 
• Useful as Input or Output Port for Mlcroprocesso 
• Functionally Identical to 'F574 
• 3-State Outputs for Bus·Orlented Applications 

Ordering Code: See Section 5 

Logic Symbol 

Do 0, 02 03 04 05 Os 07 

CP 

OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

00-07 
CP 
OE 
0 0-07 

Description 

Data Inputs 
Clock Pulse Input (Active Rising Edge) 
3-State Output Enable Input (Active LOW) 
3-State Outputs 
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Connection Diagrams 

Pin Assignment 
for DIP and sOle 

07 [!] 

GNO I!ID 

CP [j] 

(j, [j]] 

o.~ 

06 05 04 03 02 

r!J11l[!]m[iJ 

§J~~[j]~ 
05 04 03 02 01 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/15 (12.5) 

@]O, 

mOo 
[TIoe 

~ Vee 

\iIDOo 
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Functional Description 
The 'F564 consists of eight edge-triggered flip­
flops with individual D-type inputs and 3-state true 
outputs. The buffered clock and buffered Output 
Enable are common to all flip-flops. The eight flip­
flops will store the state of their individual D 
inputs that meet the setup and hold times 

requirements on the LOW-to-HIGH Clock (CP) 
transition. With the Output Enable (OE) LOW, the 
contents of the eight flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. 

Function Table 

Inputs 

OE CP D 

H H L 
H H H 
H 1 L 
H 1 H 
L 1 L 
L 1 H 
L H L 
L H H 

Logic Diagram 

Do 

cp 

Internal Outputs 

Q 0 

NC Z 
NC Z 
H Z 
L Z 
H H 
L L 

NC NC 
NC NC 

Function 

Hold 
Hold 
Load 
Load 
Data Available 
Data Available 
No Change in Data 
No Change in Data 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z= High Impedance 
1 = LOW-to-HIGH Transition 
NC = No Change 

Os 06 

OE~=>-~~------~+-----~--~----~-+------~~----~~~----~-4------~ 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 55 86 mA Vcc=Max, Dn=Gnd, 
OE=HIGH 

4-449 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 3·1 

t pLH Propagation Delay 7.5 3·1 
tpHL CP to On 9.5 

ns 
3·7 

t pZH Output Enable Time 
11.5 

tpZL 7.5 3·1 
ns 3·12 

tpHZ Output Disable Time 
7.0 3·13 

tpLZ 5.5 

AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) Dn to CP 2.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) Dn to CP 2.0 

tw(H) CP Pulse Width 5.0 
3·7 

tw(L) HIGH or LOW 5.0 
ns 
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54F/74F568 • 54F/74F569 

4-Bit Bidirectional Counters 
With 3-State Outputs 

Description 
The 'F568 and 'F569 are fully synchronous, reversible counters with 
3·state outputs. The 'F568 is a BCD decade counter; the 'F569 is a binary 
counter. They feature preset capability for programmable operation, carry 
lookahead for easy cascading, and a UfO input to control the direction of 
counting. For maximum flexibility there are both synchronous and master 
asynchronous reset inputs as well as both Clocked Carry (CC) and 
Terminal Count (TC) outputs. All state changes except Master Reset are 
initiated by the rising edge of the clock. A HIGH signal on the Output 
Enable (OE) input forces the output buffers into the high impedance state 
but does not prevent counting, resetting or parallel loading. 

• Synchronous Counting and Loading 
• Lookahead Carry Capability for Easy Cascading 
• Preset Capability for Programmable Operation 
• a·State Outputs for Bus Organized Systems 

Ordering Code: See Section 5 

Logic Symbol 

CEP 

CET 
CP 

OE 

CC 

TC 

Input Loadlng/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

PO·P3 
CEP 
CEf 
CP 
PE 
UfO 
OE 
MR 
§i 
0 0.03 
TC 
CC 

Description 

Parallel Data Inputs 
Count Enable Parallel Input (Active LOW) 
Count Enable Trickle Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Parallel Enable Input (Active LOW) 
Up/Down Count Control Input 
Output Enable Input (Active LOW) 
Master Reset Input (Active LOW) 
Synchronous Reset Input (Active LOW) 
3-5tate Parallel Data Outputs 
Terminal Count Output (Active LOW) 
Clocked Carry Output (Active LOW) 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

MR CEP P3 P2 Pl 

[!][1J[!][!]~ 

~~~I!rl[j]] 
02 01 00 DE CC 

Pin Assignment 
for LCC and PCC 

S4FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.75 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

75/25 (12.5) 
25/12.5 
25/12.5 

rnPo 
rn CP 

[j] UlD 

~ Vee 

~TC 
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Functional Description 
The 'F568 counts modul0-10 in the BCD (8421) 
sequence. From state 9 (HLLH) it will increment to 
o (LLLL) in the Up mode; in Down mode it will 
decrement from 0 to 9. The 'F569 counts in the 
modul0-16 binary sequence. From state 15 it will 
increment to state 0 in the Up mode; in the Down 
mode it will decrement from 0 to 15. The clock 
inputs of all flip-flops are driven in parallel through 
a clock buffer. All state changes (except due to 
Master Reset) occur synchronously with the LOW­
to-HIGH transition of the Clock Pulse (CP) input 
signal. 

The circuits have five fundamental modes of 
operation, in order of precedence: asynchronous 
reset, synchronous reset, parallel load, count and 
hold. Five control inputs-Master Reset (MR), 
Synchronous Reset (SR), Parallel Enable (PE), 
Count Enable Parallel (CEP) and Count Enable 
Trickle CET)-plus the Up/Down (UiD) input, 
determine the mode of operation, as shown in the 
Mode Select Table. A LOW signal on MR overrides 
all other inputs and asynchronously forces the flip­
flop Q outputs LOW. A LOW signal on SR 
overrides counting and parallel loading and allows 
the Q outputs to go LOW on the next rising edge 
of CPo A LOW signal on PE overrides counting and 
allows information on the Parallel Data (Pn) inputs 
to be loaded into the flip-flops on the next rising 
edge of CPo With MR, SR and PE HIGH, CEP and 
CET permit counting when both are LOW. 
Conversely, a HIGH signal on either CEP or CET 
inhibits counting. 

The 'F568 and 'F569 use edge-triggered flip-flops 
and changing the SR, PE, CEP, CET or uio inputs 
when the CP is in either state does not cause 
errors, provided that the recommended setup and 
hold times, with respect to the rising edge of CP, 
are observed. 

Two types of outputs are provided as 
overflow/underflow indicators. The Terminal Count 
(i'C) output is normally HIGH and goes LOW 
providing CET is LOW, when the counter reaches 
zero in the Down mode, or reaches maximum (9 for 
the 'F568, 15 for the 'F569) In the Up mode. TC will 
then remain LOW until a state change occurs, 
whether by counting or presetting, or until UfO or 
CE'f is changed. To Implement synchronous 
multistage counters, the connections between the 
fC output and the CEP and CET Inputs can provide 
either slow or fast carry propagation. Figure a 
shows the connections for simple ripple carry, in 

which the clock period must be longer than the CP 
to TC delay of the first stage, plus the cumulative 
CET to TC delays of the intermediate stages, plus 
the CET to CP setup time of the last stage. This 
total delay plus setup time sets the upper limit on 
clock frequency. For faster clock rates, the carry 
lookahead connections shown in Figure bare 
recommended. In this scheme the ripple delay 
through the intermediate stages commences with 
the same clock that causes the first stage to tick 
over from max to min in the Up mode, or min to 
max in the Down mode, to start its final cycle. 
Since this final cycle takes 10 ('F568) or 16 ('F569) 
clocks to complete, there is plenty of time for the 
ripple to progress through the intermediate stages. 
The critical timing that limits the clock period is 
the CP to TCdelay of the first stage plus the CEP 
to CP setup time of the last stage. The TC output 
is subject to decoding spikes due to internal race 
conditions and is therefore not recommended for 
use as a clock or asynchronous reset for flip-flops, 
registers or counters. For such applications, the 
Clocked Carry (CC) output is provided. The CC 
output is normally HIGH. When CEP, CET, and TC 
are LOW, the CC output will go LOW when the 
clock next goes LOW and will stay LOW until the 

clock goes HIGH again, as shown in the CC Truth 
Table. When the Output Enable (OE) is LOW, the 
parallel data outputs 0 0-03 are active and follow 
the flip-flop Q outputs. A HIGH signal on OE 
forces 0 0-03 to the High Z state but does not 
prevent counting, loading or resetting. 
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Logic Equations: 

Count Enable = CEP-CET-PE 
Up ('F568): TC = QO-01-02-Q3-(Up)-CET 

('F569): TC = QO-Q1-Q2-Q3-(Up)-CET 
Down (Both): TC = Oo-01-02-03-(Down)-CET 

C C Truth Table 

Inputs 

SR PE CEP CET TC· 

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

• = rn Is generated Internally 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

X 
X 
X 
X 
H 
L 

Output 

CP CC 

X H 
X H 
X H 
X H 
X H 

"1.I "1.I 



Mode Select Table 

Inputs 
Operating 

MR SR PE CEP CET U/D Mode 

L X X X X X Asynchronous Reset 
H L X X X X Synchronous Reset 
H H L X X X Parallel Load 

H H H H X X Hold 
H H H X H X Hold 
H H H L L H Count Up 
H H H L L L Count Down 

Fig. a Multistage Counter with Ripple Carry 

568· 569 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

'0"" ---:l'" "H ... '_E_T __ TC .... H ,n "H on "H .. :_E_T_ ...... 

CP J} C: TO ALL STAGES 

Fig. b Multistage Counter with Lookahead Carry 

CP~I--_ 

State Diagrams 

'F568 
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_COUNT UP 

1c>-....4-;..a CEP 

CET TCIO---~ 
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Logic Diagrams 

'F568 Po 
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Po 

'FS69 

~----~-r---~~----~~--------~----+---~----~---, rLJl 
L-rr-..... 

CEP---t--~==~~1-)}~~----------~~~----+---~----~~ 

CET--~--+-~'~I~----~~---------+~ 

MR 

00 0, 0, 

Please note that these diagrams are provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 45 67 rnA Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vce= TA, Vce= Fig. 
Symbol Parameter Vce= +5.0V Mil Com Units 

No. 
CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 115 90 MHz 3-1 

tpLH Propagation Delay 3.0 6.5 8.5 3.0 9.5 3-1 
tpHL CP to On (PE HIGH or LOW) 4.0 9.0 11.5 4.0 13.0 

ns 
3-7 

tpLH Propagation Delay 5.5 12.0 15.5 5.5 17.5 3·1 
tpHL CP to TC 4.0 8.5 11.0 4.0 12.5 

ns 
3-7 

tpLH Propagation Delay 2.5 4.5 6.0 2.5 7.0 3-1 
tpHL CET to TC 2.5 6.0 8.0 2.5 9.0 

ns 
3-4 

t pLH Propagation Delay 3.5 8.5 11.0 3.5 12.5 3·1 
tpHL ufo to TC ('F568) 4.0 12.5 16.0 4.0 18.0 

ns 
3-2 

tpLH Propagation Delay 3.5 8.5 11.0 3.5 12.5 3·1 
tpHL ufo to fC ('F569) 4.0 8.0 10.5 4.0 12.0 

ns 
3-2 

t pLH Propagation Delay 2.5 5.5 7.0 2.5 8.0 3·1 
tpHL CP to CC 2.0 4.5 6.0 2.0 7.0 

ns 
3-4 

tpLH Propagation Delay 2.5 5.0 6.5 2.5 7.5 3·1 
tpHL CEP, CET to CC 4.0 8.5 11.0 4.0 12.5 

ns 
3·4 

t pHL 
Propagation Delay 

5.0 10.0 13.0 5.0 14.5 
3·1 

MR to On 
ns 

3-11 

tpZH Output Enable Time 2.5 5.5 7.0 2.5 8.0 
tpZL OE to On 3.0 6.0 3.0 3.0 9.0 3·1 

ns 3·12 
tpHZ Output Disable Time 1.5 5.0 6.5 1.5 7.5 3·13 
tpLZ OE to On 2.0 4.5 6.0 2.0 7.0 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vcc= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.5 
ts(L) Pn to CP 4.0 4.5 

ns 3-5 
th(H) Hold Time, HIGH or LOW 3.0 3.5 
th(L) Pn to CP 3.0 3.5 

ts(H) Setup Time, HIGH or LOW 5.0 6.0 
ts(L) CEP or CET to CP 5.0 6.0 • ns 3-5 
th(H) Hold Time, HiGH or LOW 0 0 
th(L) CEP or CET to CP 0 0 

ts(H) Setup Time, HIGH or LOW 8.0 9.0 
ts(L) PE to CP 8.0 9.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) PE to CP 0 0 

ts(H) Setup Time, HIGH or LOW 11.0 12.5 
3-5 

ts(L) ufo to CP ('F568) 16.5 17.5 
ns 

ts(H) Setup Time, HIGH or LOW 11.0 12.5 
3-5 

ts(L) U/O to CP ('F569) 7.0 8.0 
ns 

th(H) Hold Time, HIGH or LOW 0 0 
3-5 

th(L) uio to CP 0 0 
ns 

ts(H) Setup Time, HIGH or LOW 9.5 10.5 
ts(L) SR to CP 8.5 9.5 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) SR to CP 0 0 

tw(H) CP Pulse Width, 4.0 4.5 
3-7 

tw(L) HIGH or LOW 6.0 6.5 
ns 

tw(L) MR Pulse Width, LOW 4.5 5.0 ns 3-11 

tree MR Recovery Time 6.0 7.0 ns 3-11 
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54F/74F573 

Octal D-Type Latch 
With 3-State Outputs 

Description 
The 'F573 is a high speed octal latch with buffered common Latch Enable 
(LE) and buffered common Output Enable (OE) inputs. 

This device is functionally identical to the 'F373 but has different pinouts. 

• Inputs and Outputs on Opposite Sides of Package 
Allowing Easy Interface with Microprocessors 

• Useful as Input or Output Port for Microprocessors 
• Functionally Identical to 'F373 
• 3·State Outputs for Bus Interfacing 

Ordering Code: See Section 5 

Logic Symbol 

lE 
OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Latch Enable Input (Active HIGH) 
3·State Output Enable Input (Active LOW) 
3·State Latch Outputs 

4·458 

O,W 
GNO [iQ] 

LE ITIl 
0, Ii] 

0, Ii]] 

Connection Diagrams 

Pin Assignment 
for DIP and sOle 

06 05 04 03 02 

~[7]~~0 

§][i5][i6]571[i6] 
05 04 03 02 01 

Pin Assignment 
for Lee and pee 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 

[l] 0, 

~D' 

[iJOE 

~ Vee 

~o, 



Functional Description 
The 'F573 contains eight D-type latches with 
3-state output buffers. When the Latch Enable (LE) 
input is HIGH, data on the Dn inputs enters the 
latches. In this condition the latches are 
transparent, Le., a latch output will change state 
each time its D input changes. When LE is LOW 
the latches store the information that was present 
on the D inputs a setup time preceding the HIGH­
to-LOW transition of LE. The 3-state buffers are 
controlled by the Output Enable (OE) input. When 
OE is LOW, the buffers are in the bi-state mode. 
When OE is HIGH the buffers are in the high 
impedance mode but this does not interfere with 
entering new data into the latches. 

Logic Diagram 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

573 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

leez Power Supply Current 
35 55 

mA Vee = Max, OE = HIGH 
(All Outputs OFF) Dn> LE=Gnd 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.3 7.0 3.0 8.0 3·1 
tpHL On to On 2.0 3.7 5.0 2.0 6.0 

ns 
3-4 

tpLH Propagation Delay 5.0 9.0 11.5 5.0 13.0 3-1 
tpHL LE to On 3.0 5.2 7.0 3.0 8.0 

ns 
3-7 

tpZH Output Enable Time 
2.0 5.0 11.0 2.0 12.0 

tpZL 2.0 5.6 7.5 2.0 8.5 3-1 
ns 3-12 

tpHZ Output Disable Time 
2.0 4.5 6.5 2.0 7.5 3-13 

tpLZ 2.0 3.8 6.0 2.0 6.0 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 2.0 
ts(L) On to LE 2.0 2.0 

ns 3-15 
th(H) Hold Time, HIGH or LOW 3.0 3.0 
th(L) On to LE 3.0 3.0 

tw(H) LE Pulse Width, HIGH 6.0 6.0 ns 3-7 
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54F/74F574 

Octal O-Type Flip-Flop 
-State Outputs 

low power octal flip-flop with a buffered 
fered common Output Enable (OE). The 

ts is stored in the flip-flops on the 

• Inputs and Outputs on Opposite Sides of Pac a 
Allowing Easy Interface with Microprocessors 

• Useful as Input or Output Port for Microprocessors 
• Functionally Identical to 'F374 
• 3-State Outputs for Bus Oriented Applications 

Ordering Code: See Section 5 

Logic Symbol 

CP 

OE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Data Inputs 
Clock Pulse Input (Active LOW) 
3-State Output Enable Input (Active LOW) 
3-State Outputs 
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Connection Diagrams 

D, [6J 

GND [1Q] 

CP [1] 

0, Ji2I 

Oe IL~ 

Pin Assignment 
for DIP and sOle 

D6 D, D, Dc D, 

[6J[7][6J[6J0 

~[i][i6][i][i6] 
0, 0, 0, 0, 0, 

Pin Assignment 
for LCC and PCC 

S4FI74F(U_L_) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/15 (12.5) 

1 
Ii] D, 

[21 Dc 

[iJOE 

~ Vee 

[1ID 00 

• 



574 

Functional Description 
The 'F574 consists of eight edge-triggered flip­
flops with individual D-type inputs and 3-state true 
outputs. The buffered clock and buffered Output 
Enable are common to all flip-flops. The eight flip­
flops will store the state of their individual 0 
inputs that meet the setup and hold times 
requirements on the LOW-to-HIGH Clock (CP) 
transition. With the Output Enable (OE) LOW, the 
contents of the eight flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. 

Function Table 

Inputs 

OE CP D 

H H L 
H H H 
H I L 
H I H 
L I L 
L I H 
L H L 
L H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Internal 

Q 

NC 
NC 
L 
H 
L 
H 

NC 
NC 

Z = High Impedance 
I = LOW-to-HIGH Transition 
NC = No Change 

Logic Diagram 

Do 

Outputs 
Function 

0 

Z Hold 
Z Hold 
Z Load 
Z Load 
L Data Available 
H Data Available 

NC No Change in Data 
NC No Change in Data 

0, 05 Os 

CP--;)~--~--~--~---r----~--~--~---r----~--r---~---+----~--r----, 

OE--~~~r-----~-+------~+-----~-+------~+------+-+------+-+-----~ 

00 0, 05 06 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lec 
Power Supply Current 

55 86 mA Vce=Max, OE=HIGH (Outputs OFF) 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vec= TA, Vce= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

• 
Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 3·1 

tpLH Propagation Delay 7.5 3·1 
ns 

tpHL CP to On 9.5 3·7 

t pzH Output Enable Time 
11.5 

tpZL 7.5 3·1 
ns 3·12 

tpHZ Output Disable Time 
7.0 3·13 

tpLZ 5.5 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Set·up Time, HIGH or LOW 2.0 
ts(L) On to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) On to CP 2.0 

tw(H) CP Pulse Width 5.0 ns 3·7 
tw(L) HIGH or LOW 5.0 

4-463 



579 

54F/74F579 

8-Bit Bidirectional Binary Counter 
Wi 3-State Outputs 

D 
nchronous a-stage up/down counter with 

multiplex 
preset capabill 
cascading and a U 
changes, whether in cou 
rising edge of the clock. 

s for bus-oriented applications. It features a 
ble operation, carry lookahead for easy 

01 the direction of counting. All state 
loading, are initiated by the 

• Multiplexed 3-State 110 ports 
• Built-In Lookahead Carry Capability 
• Count Frequency 100 MHz Typ 
• Supply Current 75 mA Typ 

Ordering Code: See Section 5 

Logic Symbol 

CP 

--0 CEP 

--0 CET 

OE 

TC 0-

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

PE 
ufo 
MR 
SR 
CEP 
CET 
CS 
OE 
CP 
TC 

Data Inputs 
Data Outputs 

Description 

Parallel Enable Input (Active LOW) 
Up-Down Count Control Input 
Master Reset Input (Active LOW) 
Synchronous Reset Input (Active LOW) 
Count Enable Parallel Input (Active LOW) 
Count Enable Trickle Input (Active LOW) 
Chip Select Input Active (Active LOW) 
Output Enable Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Terminal Count Output (Active LOW) 
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Connection Diagrams 

1103 []J 

GND IiID 

1/04 [TIJ 

liDo I!2l 
1I06~ 

Pin Assignment 
for DIP and SOIC 

1102 1/01 1100 CP MR 
~[lJ~mm 

[i][i9][i9]I17l[i9] 
1/07 fiE cs FiE UfO 

Pin Assignment 
for LCC and PCC 

54F/74F(U_L) 
HIGH/LOW 

0.5/0.375 
75115 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[ljSR 

rn CEP 

[i] CET 

~ Vee 

[i9]fC 



Logic Diagram 

CET CEP CS SRPE OE ufo CP Mil 

'i7 

+ 
r--

'i7 'i 7 'i7 -b ~7 
,---

f'~ 
& ~7 

~ I~ 

-

i---------f--- ----f-----.::--El 

TO , ___ J ~ tn----Y 
II 

OTHER I ~tR 
STAGES I L-n, I ~ J Qh-H--t-I.....-I II 

1 '018 I ClK 

[fLY ~ K Q p~ t 
TO I '-- I 

OTHER I I 
STAGES L _____________ 1-_____ -1-----Aol--1 

00 

~ ClK 

~1L-____________________ ~ ________ ~T-____ ~~~~+---01 

~ elK 

f=l-/ 1L-__________________ ~--------~----~~~~--02 

ClK 
I---.jf-+---o, 

ClK 
H4---o, 

---+------------------------------~-------++-----~ 

ClK 

ClK 

I 

TC 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Function Table 

MR SR CS PE 

X X H X 
X X L H 
X X L H 
L X X X 
H L X X 
H H L L 
H H (not LL) 
H H (not LL) 
H H (not LL) 
H H (not LL) 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

CEP 

X 
X 
X 
X 
X 
X 
H 
X 
L 
L 

t = LOW to HIGH Clock Transition 

CET uio OE CP Function 

X X X X II0a to II0h in High Z (PE disabled) 
X X H X II0a to II0h in High Z 
X X L X Flip·flop outputs appear on 1/0 lines 
X X X X Asynchronous reset for all flip·flops 
X X X t Synchronous reset for all flip·flops 
X X X t Parallel load all flip·flops 
X X X t Hold 
H X X t Hold (TC held HIGH) 
L H X t Count up 
L L X 1 Count down 

not LL = CS and PE should never both be LOW voltage level at the same time. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lecH 50 70 Outputs HIGH 

leeL Power Supply Current 80 100 mA Outputs LOW Vee = Max 

leez 80 100 Outputs 
Disabled 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 80 100 MHz 3·1 

tpLH Propagation Delay 10.0 3·1 
tpHL CP to lIOn 10.0 

ns 
3·2 

tpLH 
Propagation Delay 

15.0 
U/O to TC, CET to TC ns 3·1,3·2 t pHL CP to TC 

15.0 

tpZH Output Disable Time 
20.0 3·1,3·12 

tpZL 20.0 
ns 

3·13 

tpHZ Output Enable Time 
20.0 3·1, 3·12 ns 

tpLZ 20.0 3·13 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA'VCC= TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) Data to CP 5.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 0 
th(L) Data to CP 0 

ts(H) Setup Time, HIGH or LOW 12.0 
ts(L) PE, SR or CS to CP 12.0 • ns 3·14 
th(H) Hold Time, HIGH or LOW 0 
th(L) PE, SR or CS to CP 0 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) CET or CEP to CP 10.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 0 
th(L) CET or CEP to CP 0 

tw(H) Clock Pulse Width 5.0 3-2 
twill HIGH or LOW 5.0 

ns 
3-7 
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54F/74F582 

4-Bit BCD Arithmetic Logic Unit 

Description 
The 'F582 is a 24-pin expandable Arithmetic Logic Unit (ALU) that per­
forms two arithmetic operations (A plus B, A minus B), compare (A equals 
B), and binary to BCD conversion. In addition to a ripple carry output, 
carry Propagate (P) and Generate (G) outputs are provided for use with the 
'F182 carry lookahead generator for high-speed expansion to higher 
decades. It is functionally equivalent to the 82S82. 

• Performs Four BCD Functions 
• P and G Outputs for Hlgh·Speed Expansion 
• Add/Subtract Delay 22 ns Max 
• Lookahead Delay 15.5 ns Max 
• Supply Current 85 mA Max 
• 24·Lead 300 Mil Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo 
B1 
B2 
B3 
Fo-F3 
A=B 
P 
G 
cis 
Cisn + 4 
A/S 

Description 

A Operand Inputs 
B Operand Input 
B Operand Input 
B Operand Input 
B Operand Input 
Functional Output 
Comparator Output 
Carry Propagate Output 
Carry Generate Output 
Carry/Borrow Input 
Carry/Borrow Output 
Add/Subtract 

'OC-Open Collector 
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Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

c· 
NC Sn+. P NC G C/Sn A3 

[ii][iO]~~[7]~~ 

A=B [g] illB3 

NC ~ [IJ A/S 

GND ~ []] B2 

NC B]l OJ NC 

f3 I1§l ~vC( 

F4 I1Il [2!j NC 

NC E!I [26J B, 

[jj]~!1]~~~~ 
F, Fo So NC Ao A, A7 

Pin Assignment 
for LCC and PCC 

S4F/74F(U.L.) 
HIGH/LOW 

0.5/.75 
0.5/.375 

0.5/1.875 
0.5/1.125 

0.5/.75 
25/12.5 

OC*/12.5 
25/12.5 
25/12.5 
0.5/.875 
25/12.5 

0.5/1.125 



Functional Description 
The 'F582 Binary Coded Decimal (BCD) Arithmetic 
Logic Unit (ALU) is a 24-pin expandable unit that 
performs addition, subtraction, comparison of two 
numbers, and binary to BCD conversion. 

The 'F582s input and output logic includes a 
Carry/Borrow which is generated internally in the 
lookahead mode, allowing BCD arithmetic to be 
computed directly. For more than one BCD decade, 
the Carry/Borrow term may ripple between 'F582s. 

When A/S is LOW, BCD addition is performed 
(A + B + CIS = F). If an input is greater than 9, 
binary to BCD conversion results at the output. 

When A/S is HIGH, subtraction is performed. If the 
CIS is LOW, then the subtraction is accomplished 
by internally computing the 9s complement addi­
tion of two BCD numbers (A-B-1 = F). When cis is 

Logic Diagram 

Ao 

A/S 

Bo ~===++===~) 

B, 

B2 

B3 

582 

HIGH, the difference of the two numbers is figured 
as A-F = F. For A is greater than or equal to B, the 
BCD difference appears at the output F in its true 
form. If A is less than B and CIS is LOW, the dif­
ference appears at the output as the 10s comple­
ment of the true form. If A is less than B and CIS 
is LOW, the 9s complement of the true form ap­
pears at the output F. As long as A is less than B, 
an Active LOW borrow is also generated. 

The 'F582 also performs binary to BCD conversion. 
For inputs between 10 and 15, binary to BCD con- • 
version occurs by grounding one set of the inputs, , 
A or B, and applying the binary number to the 
other set of inputs. This will generate a carry term 
to the next decade. 

\>.1-1------- F, 

A=B 

~-==---- F, 

H----- F, 

,--------------- p 

L-__ -+___________ G 
cis -----------------1>o-I----++m4----~ 

'P----------- C/Sn +4 

4-469 



582 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 55 85 rnA Vee= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

No. 
CL = 50 pF CL = 50 pF CL = 50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 2.5 17.5 22.0 2.5 23.0 3-1 
tpHL An or Sn to Fn 2.5 17.5 22.0 2.5 23.0 

ns 
3-4 

tpLH Propagation Delay 4.0 17.0 21.5 4.0 22.5 3-1 
tpHL An or Sn to C/Sn + 4 4.0 12.5 16.0 4.0 17.0 

ns 
3-4 

tpLH Propagation Delay 4.0 6.5 8.5 4.0 9.5 3-1 
tpHL C/Sn to C/S n + 4 2.5 4.5 6.0 2.5 7.0 

ns 
3-4 

tpLH Propagation Delay 8.0 19.0 24.0 8.0 25.0 3-1,3-3 
tpHL An or Sn to A = S 8.0 17.0 21.5 8.0 22.5 

ns 
3-4 

tpLH Propagation Delay 4.0 12.0 15.5 4.0 16.5 3-1 
tpHL An or Sn to G or P 4.0 12.0 15.5 4.0 16.5 

ns 
3-3 

tpLH 
Propagation Delay 

2.5 21.0 27.0 2.5 28.0 
3-1 

AIS to Fn 
ns 

3-10 

4-470 



54F/74F583 

4-Bit BCD Adder 

Description 
The 'F583 high-speed 4-bit, BCD full adder with internal carry lookahead 
accepts two 4-bit decimal numbers (Ao-A3' Bo-B3) and a Carry Input (Cn). It 
generates the decimal sum outputs (So-53), and a Carry Output (Cn + 4) if 
the sum is greater than 9. The 'F583 is the functional equivalent of the 
82583. 

• Adds Two Decimal Numbers 
• Full Internal Lookahead 
• Fast Ripple Carry for Economical Expansion 
• Sum Output Delay Time 16_5 ns Max 
• Ripple Carry Delay Time 8_5 ns Max 
• Input to Ripple Delay Time 14_0 ns Max 
• Supply Current 60 mA Max 

Ordering Code: See Section 5 

Logic Symbol 

Cn +4 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo-B3 
Cn 

So-53 
Cn + 4 

A Operand Inputs 
B Operand Inputs 
Carry Input 
Sum Outputs 
Carry Output 

Description 
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Connection Diagrams 

s, [II 

GND ®J 
NC ITIl 

s,~ 

s,~ 

Pin Assignment 
for DIP and SOIC 

Cn+4 en Ne A3 83 

[[][I]~~0 

§]~~Iill~ 
So Bo Ne Ao Al 

Pin Assignment 
for LeC and PCC 

S4F/74F(U_L.) 
HIGH/LOW 

0.5/.75 
0.5/.75 

0.5/.375 
25112.5 
25/12.5 

[II B, 

[2J B, 

[i] NC 

~ Vee 

!1ID A, 

• 
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Functional Description 
The 'F583 4-bit binary coded (BCD) full adder 
performs the addition of two decimal numbers 
(Ao-A3' Bo-B3)- The lookahead generates the BCD 
carry terms internally, allowing the 'F583 to then 
do BCD addition correctly_ For BCD numbers 0 
through 9 at A and B inputs, the BCD sum forms at 
the output. In the addition of two BCD numbers 
totalling a number greater than 9, a valid BCD 
number and a carry will result. 

Logic Diagram 

For input values larger than 9, the number is 
converted from binary to BCD_ Binary to BCD 
conversion occurs by grounding one set of inputs, 
An or Bn, and applying any 4-bit binary number to 
the other set of inputs. If the input is between 0 
and 9, a BCD number occurs at the output. If the 
binary input falls between 10 and 15, a carry term 
is generated. Both the carry term and the sum are 
the BCD equivalent of the binary input. Converting 
binary numbers greater than 16 may be achieved 
through cascading 'F583s. 

~----~============~~50 

5, 

S2 

53 

'==);~--- Cn + 4 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 

propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 40 60 mA Vcc= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, vee= TA, Vee= Fig . 
Symbol Parameter Vee= + 5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL = 50 pF • Min Typ Max Min Max Min Max 

tpLH Propagation Delay 2.5 13.0 16.5 2.5 20.5 2.5 17.5 3·1 
tpHL An or Bn to Sn 2.5 11.0 14.0 2.5 19.0 2.5 15.0 

ns 
3·10 

tpLH Propagation Delay 2.5 6.5 8.5 2.5 10.5 2.5 9.5 3-1 

tpHL Cn to Cn+ 4 2.5 5.0 6.5 2.5 8.5 2.5 7.5 
ns 

3·4 

tpLH Propagation Delay 4_0 11.0 14.0 4.0 19.5 4.0 15.0 3-1 
t pHL An or Bn to Cn+ 4 4.0 8.0 10.5 4.0 13.5 4.0 11.5 

ns 
3-4 
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54F/74F588 

Octal Bidirectional Transceiver 
With 3-State Inputs/Outputs and IEEE-488 
Termination Resistors 

Description 
The 'F588 contains eight non·inverting bidirectional buffers with 3·state 
outputs and is intended for bus·oriented applications. The 8 ports have 
termination resistors as specified in the IEEE·488 specifications. Current 
sinking capability is 20 rnA at the A ports and 48mA at the 8 ports. The 
Transmit/Receive (TIft) input determines the direction of data flow through 
the bidirectional transceiver. Transmit (active HIGH) enables data from A 
ports to 8 ports; Receive (active LOW) enables data from 8 ports to A 
ports. The Output Enable input, when HIGH, disables both A and B ports 
by placing them in a high impedance condition. 

• Non·lnvertlng Buffers 
• Bidirectional Data Path 
• B Outputs Sink 48 rnA, Source 15 rnA 

Ordering Code: See Section 5 

Logic Symbol 

T/R 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names Description 

Output Enable Input (Active LOW) 
Transmit/Receive Control Input 
A Port Inputs or 
3·State Outputs 
8 Port Inputs or 
3·State Outputs 

*T = Restive Termination per IEEE·488 Standard 
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Connection Diagrams 

OE[]] 
GND ~ 

T/A [11J 

B'~ 

"'~ 

Pin Assignment 
for DIP and sOle 

M A, A, A, A, 

[I][I][I]Lil~ 

§][i][i]@l[i] 
B, '" B, B, B, 

Pin Assignment 
for Lee and pee 

54FI74F(U.L.) 
HIGH/LOW 

0.5/0.75 
0.5/0.75 

1.75/0.406 
75/12.5 
T*/2.0 

75/15 (12.5) 

rn A, 

[2J A, 

[i] Ao 

~ Vee 

~Bo 



Truth Table 

Inputs 

OE T/R 

L 
L 
H 

L 
H 
X 

Logic Diagram 

OE-......... __ 

T/R 

Outputs 

Bus B Data to Bus A 
Bus A Data to Bus B 
High Impedance 

80 83 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

B Port Input Characteristic with TiR LOW 

@ 

G).(g) NO·LOADVOLTAGE 
@ CLAMP DIODE 
@.@ IlL 
®.(V IIH 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Output HIGH Voltage IOH=-3.0 mA, Vcc=Min 
VOH 2.4 V VIN = VIH, OE = LOW 

Ao-A7' Bo-B7 T/R=HIGH 

Output LOW Voltage XM 
0.55 V 10L =48 mA OE=LOW 

VOL 
Bo-B7 XC 10L =64 mA T/R=HIGH 

VNL 
No-load Voltage 

2.52 3.71 V T/R= LOW, 10UT=0 
Bo-B7 

Vco 
Input Clamp -1.23 V IIN=-18 mA 
Diode Voltage Vee = Min 

IIH 
Input HIGH Current 

-1.0 mA VIN =5.5 V 
Breakdown Test, Ao-A7 

IIH 
Input HIGH Current 0.77 

mA 
VIN = 5.0 V, T/R = LOW 

Bo-B7 2.56 VIN = 5.5 V, T/R = LOW 

IlL 
Input LOW Current 

1.3 3.25 mA VIN = 0.4 V, T/R = LOW 
Bo-B7 

IIH + 10ZH 
3-State Output OFF 

70 /LA 
VIN = 2.7 V, T/R = LOW 

Current HIGH, Ao-A7 Vee = Max 

lecH 67 100 OE=LOW, Vce=Max 
ICCL Power Supply Current 90 135 mA An = LOW, T/R = HIGH 
leez 83 125 OE=HIGH, Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA , Vee= Fig_ 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 2.5 4.5 6.0 2.5 7.0 3-1 
tpHL A to B or B to A 2.5 5.0 6.5 2.5 7.5 

ns 
3-4 

tpZH Output Enable Time 2.5 5.0 7.0 2.5 8.0 
t PZL T/R or OE to A or B 2.5 7.0 9.0 2.5 10.0 3-1 

ns 3-2 
tpHZ Output Disable Time 2.5 5.5 7.0 2.5 8.0 3-13 
tpLZ T/R or OE to A or B 2.5 5.5 7.0 2.5 8.0 
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54F/74F604 

Dual Octal Registers 
Wi Multiplexed 3-State Outputs 

clock and 
teen D-type edge-triggered flip-flops with common 
t . puts. Organized as 8-bit A and 8 registers, the 

flip-flop outpu by pairs to eight 2-input multiplexers. A 
Select (AlB) input 
multiplexed to the eight 
are selected when AlB is LO 
AlB is HIGH. Data enters the flip­

r the A or 8 register contents are 
Data entered from the 10 inputs 

e 11 inputs are selected when 
. edge of the Clock 

(CP) input, which also controls the 3-st 
enabled when CP is HIGH and disabled whe 

.. outputs are 

This function is well suited for receiving 16-bit simulta ous data and 
transmitting it as two sequential 8-bit words. The 'F604 has reduced 
propagation delays. 

• Stores 16-Blt Wide Data Inputs 
• Multiplexed 8·Blt Outputs 
• Propagation Delay 10 ns Typ 
• Power Supply Current 140 mA Typ 

Ordering Code: See Section 5 

Logic Symbol 

AlB 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Al-AS 
81-8s 
AlB 
°1-0 S 
CP 

1 
Inputs A 
Inputs 8 
Select Inputs 
Outputs 
Clock Pulse Input 

Description 
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Connection Diagrams 

GND IHl 

Pin Assignment 
for DIP and SOIC 

04B-lA4B3A3B2A2 

[ii]§lIi!Ii!ITl[6J[6J 

~@~~~~~ 
08 98 Ai; 97 Ai 86 A6 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 
0.5/0.375 

ll1 B, 

[JJ A, 

@] AlB 

ITl CP 

~I/cc 

• 
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Logic Diagram 

SELECT 
AlB 

C P 
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B 1 
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A6 
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Please note that this diaQram is provided only for the understandinQ of 10Qie 
operations and should not be used to estimate propaQation delays. 

4-478 

-- 9 J - 0. 

L 

-- bfl J - ~ -
~ -
- r-::J. -L - L 
L 

Oc 

- bfL -L ~ --L -
-- I--:J. J - 1 

~ - O. 

-. bfL J 
~ -L - 0, 

- bfL -L '----L - Og 

'-- ...... -L ? C[)-1 



Function Table 

Inputs 

A1·As B1·Bs Select AlB 

A data B data 
A data B data 

X X 
X X 
X X 

H = HIGH Level (steady state) 
L = LOW Level (steady state) 
X = Immaterial 
Z= HIGH Impedance state 
1 = LOW-to-HIGH Transition 

L 
H 
X 
L 
H 

Clock 

L 
H 
H 

B data 
A data 
Z 
B register stored data 
A register stored data 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

604 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 75 100 
Outputs HIGH, 

Power Supply Current mA 
V1N=Gnd 

Vcc=Max 

ICCL 85 100 
Outputs LOW, 
V1N=Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= +25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vcc= +5.0V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 3-1 

tpLH 
Propagation Delay 

11.0 3-1 
tpHL 

Select AlB to On 
10.0 

ns 
3.3 

(Data: A = L, B = H) 

tpLH 
Propagation Delay 

11.0 3-1 
tpHL 

Select AlB to On 
10.0 

ns 
3.4 

(Data: A = L, B = H) 

tpZH Enable Time 
8.0 3-1 

t pZL 12.5 
ns 

3-13 

tpHZ Disable Time 
8.0 3-1 

tpLZ 12.5 
ns 

3·12 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee= 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 
3.0 

3·14 
ts(L) 3.0 

ns 

th(H) 
Hold Time, HIGH or LOW 

0 
3·14 

th(L) 0 
ns 

tw(H) Clock Pulse Width 5.0 3·1 
tw(L) HIGH or LOW 5.0 

ns 
3·7 
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54F/74F610 • 54F/74F612 

Memory Mappers 
Wi 3-State Outputs and Output Latches 

emory mappers are designed to expand the 
address cap· 
devices contain 

tral Processing Unit (CPU) by eight bits. These 
sters, each containing twelve bits, that 

are loaded by the C 
memory address select 0 

, the four most significant bits of the 
registers. The twelve output 

bits plus the four least signifi 
expanded address. In this mode th 
transparent or latched. The addressable 
periodically reloading the map registers. 

ress bits form the 

In the pass mode the address bits on the register sel inputs appear as 
the most significant bits at the map outputs, with LOW levels appearing 
on the other bit positions . 

• Expands 4 Address Lines to 12 Address Lines 
• Designed for Paged Memory Mapping 
• Output Latches Provided on 'F610 
• 3·State Outputs 

Ordering Code: See Section 5 

Logic Symbol 
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Connection Diagrams 
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610 • 612 

Input Loadlng/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

10/0.1/011 

RSo·RS3 
RIW 
STROBE 
CS 
MAo·MA3 
MOo·M011 
MM 
ME 
LE ('F610) 

Description 

Data Inputs or 
3-5tate Outputs 
Register Select Inputs 
ReadlWrite Control 
Strobe Input 
Chip Select 
Map Address Inputs 
Map Outputs 
Map Mode Input 
Map Enable 
Latch Enable 

Functional Description 
These memory·mapper integrated circuits contain a 
4-line to 16·lIne decoder, a 16-word by 12-bit RAM, 
sixteen channels of 2-line to 1-line multiplexers, 
and other miscellaneous circuitry on a monolithic 
chip. The 'F610 also contains twelve latches with 
an enable control. 

The memory mappers are designed to expand a 
microprocessor's memory address capability by 
eight bits. The four most significant bits of the 
memory address bus can be used to select one of 
sixteen map registers that contain twelve bits 
each. These twelve bits are presented to the 
system memory address through the map output 
buffers with the unused memory address bits from 
the CPU. If the memory mapper is omitted, the 
addressable memory space remains as if the map 
registers were not reloaded. The addressable 
memory space is increased only by periodically 
reloading the map registers from the data bus. 

4·482 

54FI74F(U.L.) 
HIGHILOW 

1.75/0.406 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

75115 (12.5) 
0.5/0.375 
0.5/0.375 
0.5/0.375 

This configuration lends itself to memory 
utilization of sixteen pages of 2<n-4) registers each 
without reloading (n = number of address bits 
available from CPU). 

These devices have four modes of operation (Read, 
Write, Map, and Pass). Data may be read from or 
loaded into the map register selected by the 
register select inputs (RSo·RSa) under control of 
RIW whenever chip select (C8) is LOW. The data 
I/O takes place on the data bus I/O 0.1/07. The map 
operation will output the contents of the map 
register selected by the map address inputs 
(MAo·MAa) when CS is HIGH and MM (Map Mode 
control) is LOW. The 'F612 output stages are 
transparent in this mode, while the 'F610 outputs 
may be transparent or latched. When MM is HIGH 
(pass mode), the address bits on MAo·MA3 appear 
at MOa·M011 respectively at the map outputs 
(assuming appropriate latch enable) with LOW 
levels in the other bit pOSitions. 



Function Table 

Mapper 
110 

Inputs 
WRITE(LOAD) READ(VERIFY) 

CS Active LOW Active LOW 
STROBE Active LOW Immaterial 
RIW LOW HIGH 
MM Immaterial Immaterial 
ME Inactive HIGH Inactive HIGH 
RSo·RS3 Address of Address of 

Selected Register Selected Register 
MAo·MA3 Immaterial Immaterial 

MOo·M011 High Impedance High Impedance 

"°0."°11 Register contents Register contents 
to be loaded (input) to be read (output) 

Block Diagram 

8 
8L's FOR LEAST SIGNIFICANT BITS----,-----..... 

CS-----~_+------__, 

MUX 

MAO-MA3 -f----f-..... --+--Ics= H 

RSO-RS3 --i----I-----+--tCL= L 

12 12 

STB----I-_+---O 

-

R/W --------------l 

16x12 RAM 
ARRAY 

MAP-REGISTER 
ADDRESS 

DATA 
OUT 

w 

12 

4 

12 

12 

12 
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MM 

MAP 

Inactive HIGH 
Immaterial 
Immaterial 
Active LOW 
Active 
Immaterial 

Address of 
Selected Register 
Valid Address 
Input Mode 

L,E 

: , , 
: 
: i" ---------. 
I---IC I 

: LATCH I 

610 • 612 

PASS 

Inactive HIGH 
Immaterial 
Immaterial 
Inactive HIGH 
Active 
Immaterial 

Address of 
Selected Register 
Valid Address 
Input Mode 

ME 

12 

.DLS610 : 
: only : 

BUFFER >--+-+-MOO-M011 

L ______ J 

• 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lec Power Supply Current 150 230 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA• Vee = 
Symbol Parameter Vee = +5.0 V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 45.0 
tpHL CS to MO 45.0 

ns 

tpLH Propagation Delay 15.0 
tpHL MM to MO 15.0 

ns 

tpLH Propagation Delay 35.0 
tpHL MA to MO (MM = LOW) 35.0 

ns 

tpLH Propagation Delay 20.0 
tpHL MA to MO (MM = HIGH) 20.0 

ns 

tpLH Propagation Delay 20.0 
tpHL C to MO 20.0 

ns 

tpLH Propagation Delay 35.0 
tpHL RS to D 35.0 

ns 

tPZH Enable Time 15.0 
tpZL ME to MO 15.0 

ns 

tpHZ Disable Time 15.0 
tpLZ ME to MO 15.0 

ns 

tpZH Enable Time 25.0 
tpZL CS to 1/0 25.0 

ns 

tpHZ Disable Time 25.0 
ns 

tpLZ CS to 1/0 25.0 

tpZH Enable Time 25.0 
ns 

tpZL R/W to 1/0 25.0 

tpHZ Disable Time 25.0 
tpLZ R/W to 1/0 25.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units Vee= +5.0V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) cs to STROBE 10.0 

ns 

th(H) Hold Time, HIGH or LOW 10.0 
th(L) cs to STROBE 10.0 

ns 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) RIW to STROBE 10.0 

ns • th(H) Hold Time, HIGH or LOW 10.0 
th(L) R/W to STROBE 10.0 

ns 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) RS to STROBE 10.0 

ns 

th(H) Hold Time, HIGH or LOW 10.0 
th(L) RS to STROBE 10.0 

ns 

ts(H) Setup Time, HIGH or LOW 75.0 
ts(L) 110 to STROBE 75.0 

ns 

th(H) Hold Time, HIGH or LOW 10.0 
th(L) 110 to STROBE 10.0 

ns 

tw(H) STROBE Pulse Width 30.0 
tw(L) HIGH or LOW 30.0 

ns 
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Fig. a Memory Mapper 

MODE 

STROBE, R/W 
RSo-RS3 , 00-0" 

CS 

ME 

MAo-MA3 

MOo-MO" 

Fig. b Switching Characteristics 

MM, ME,MAo-MA3 

CS 

R/W 

STROBE 

RSo-RS3 

MAP OPERATION PASS OPERATION DISABLE 

WRITE MAPPER REGISTER READ MAPPER REGISTER 

MAPPER REGISTER ADDER 
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54F/74F620 • 54F/74F623 

Inverting Octal Bus Transceiver 
W' 3-State Outputs 

patible out 
ransceiver featuring non·inverting 3-state bus com­

d and receive directions. The outputs are 
capable of sink 
capacitive drive char 

s urcing up to 15 mA, providing very good 
'F620 is an inverting version of the 

'F623. 

flow between data buses. The control 
maximum flexibility in timing. 

These devices allow data transmission from the A 
from the B bus to the A bus depending upon the logic 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the buses are 
effectively isolated. 

The dual-enable configuration gives the 'F620 and 'F623 the capability to 
store data by simultaneous enabling of GBA and GAB. Each output rein· 
forces its input in this transceiver configuration. Thus, when both control 
inputs are enabled and all other data sources to the two sets of the bus 
lines are at high impedance, both sets of bus lines (sixteen in all) will re­
main at their last states. 

• Octal Bidirectional Bus Interface 
• 3-State Buffer Outputs Sink 64 mA 
• 15 mA Source Current 
• 'F620 Inverting Option of 'F623 

Ordering Code: See Section 5 

Logic Symbol 

GAB 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

B,-88 

Enable Inputs 
A Inputs or 
3-State Outputs 
B Inputs or 
3-State Outputs 

Description 
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Ae rn 
GND[i2J 

ae[ii] 

B, [2] 

86 [!1] 

620 • 623 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

[14][15] [2] [i7]§! 
85 84 BJ 82 BI 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
1.75/0.406 

75/15 (12.5) 
1.75/0.406 
75/40(30) 

GBA 

B, 

B2 

B3 

B4 

B5 

B6 

B7 

1131 A. 

121 A, 

[j] GAB 

~ Vee 

[2] GBA 

• 
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Function Table 

Enable Inputs 

GBA GAB 

L L 

H H 

H L 

L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
Z= High Impedance 

Logic Diagram 

GBA GAB 

Operation 

'F620 'F623 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

Z Z 

B data to A bus, B data to A bus, 
A data to B bus A data to B bus 

BS 

As 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 143 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee= +5.0 V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL =50 pF • 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 8.0 3·1 
tpHL A Input to B Output (,F620) 9.0 

ns 
3·3 

tpLH Propagation Delay 8.0 3·1 
tpHL B Input to A Output (,F620) 9.0 

ns 
3-3 

tpLH Propagation Delay 6.5 3-1 
tpHL A Input to B Output (,F623) 7.0 

ns 
3-4 

tpLH Propagation Delay 6.5 3-1 
tpHL B Input to A Output (,F623) 7.0 

ns 
3·4 

tPZH Enable Time 8.0 
tpZL GSA Input to A Output 11.0 3-1 

ns 3·12 
tpHZ Disable Time 7.5 3·13 
tpLz GSA Input to A Output 6.0 

tpZH Enable Time 8.0 
tpZL GAB Input to B Output 11.0 3·1 

ns 3·12 
tpHZ Disable Time 7.5 3·13 
tpLz GAB Input to B Output 6.0 
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54F/74F630 

16-Bit Error Detection and Correction Circuit 
Wi 3-State Outputs 

the data word durin 

rror Detection And Correction (EDAC) circuit with 
odified Hamming code to generate a 6·bit 

word. This check word is stored along with 
ite cycle. During the memory read cy· 

processed by the EDAC to deter· cle, the 22·bit word from 
mine if errors have occurred I 

• Detects and Corrects Single·blt Errors 
• Detects and Flags Dual·blt Errors 
• Fast Processing Times: 

Write cycle: Generates check word In 20 ns typical 
Read cycle: Flags errors In 25 ns typical 

• Power Dissipation 600 mW typical 
• 3·State Outputs 

Ordering Code: See Section 5 

Logic Symbol 

0 0 0 , O2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 ,0 °11 0'2 0 ,3 0'4 0 ,5 

So 

5, 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

So, 8 1 

CBo·CB15 
OBo·OB15 
CBo·CB15 
DBo·OB15 
SEF, OEF 

Control 
Check Bits, Input 
Data Bits, Input 
Check Bits, Output 
Data Bits, Output 
Error Flags 

Description 

4·490 

Connection Diagrams 

DIO~ 

Dt1 @1 

GNO !Bl 
0,7 ffID 
D13~ 

0,4 1m 
01& Ml 

Pin Assignment 
for DIP and SOIC 

D, 08 07 06 05 04 01 

[ii]~~~Ill~~ 

[ii][2O]@iJ[2O]~~~ 
CB5 CB4 CBl CB2 ce, CBu So 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 
25/12.5 

OB,3 

OB,2 

mo? 
mOl 
rn Do 

[I] DEF 

~vcc 

!2!l SEF 

~5' 



Functional Description 
The 'F630 is a 16-bit parallel error detection and 
correction circuit (EDAC) in a 28-pin, 600 mil 
package. It uses a modified Hamming code to 
generate a 6-bit check word from a 16-bit data 
word. This check word is stored along with the 
data word during the memory write cycle. During 
the memory read cycle, the 22-bit word from the 
memory is processed by the EDAC to determine if 
errors have occurred in memory. 

Single-bit errors in the 16-bit data word are flagged 
and corrected. 

Single-bit errors in the 6-bit check word are 
flagged, and the CPU sends the EDAC through the 
correction cycle even though the 16-bit word is not 
in error. The correction cycle will simply pass 
along the original 16-bit word in this case and 
produce error syndrome bits to pinpoint the error­
generating location. 

Dual-bit errors are flagged but not corrected. These 
dual errors may occur in any 2 bits of the 22-bit 
word from memory (two errors in the 16-bit data 
word, two errors in the 6-bit check word, or one 
error in each word). 

The gross-error condition of all LOWs or all HIGHs 
from memory will be detected. Otherwise, errors in 
three or more bits of the 22-bit word are beyond 
the capabilities of these devices to detect. 

In order to be able to determine whether the data 
from the memory is acceptable to use as 
presented to the bus, the EDAC must be strobed to 
enable the error flags; the flags will have to be 
tested for the zero condition. 

The first case in the error function table represents 
the normal, no-error condition. The CPU sees 
LOWs on both flags. The next two cases of single­
bit errors require data correction. Although the 
EDAC can discern the single check bit error and 
ignore it, the error flags are identical to the single 
error in the 16-bit data word. The CPU will ask for 
data correction in both cases. An interrupt 
condition to the CPU results in each of the last 
three cases, where dual errors occur. 
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During a memory write cycle, six check bits 
(CBo-CBs) are generated by eight input parity 
generators using the data bits as defined below. 
During a memory read cycle, the 6-bit check word 
is retrieved along with the actual data. 

Error detection is accomplished as the 6-bit check 
word and the 16-bit data word from memory are 
applied to internal parity generators/checkers. If 
the parity of all six groupings of data and check 
bits is correct, it is assumed that no error has 
occurred and both error flags will be LOW. It 
should be noted that the sense of two of the check 4 
bits, CBo and CB1, is inverted to ensure that the 
gross-error condition of all LOWs and all HIGHs is 
detected. 

If the parity of one or more of the check groups is 
incorrect, an error has occurred and the proper 
error flag or flags will be set HIGH. Any single 
error in the 16-bit data word will change the sense 
of exactly 3-bits of the 6-bit check word. Any single 
error in the 6-bit check word changes the sense of 
only that one bit. In either case, the single-error 
flag will be set HIGH while the dual-error flag will 
remain LOW. 

Any 2-bit error will change the sense of an even 
number of check bits. The 2-bit error is not 
correctable, since the parity tree can only identify 
single-bit errors. Both error flags are set HIGH 
when any 2-bit error is detected. 

Three or more simultaneous bit errors can fool the 
EDAC into believing that no error, a correctable 
error, or an uncorrectable error has occurred and 
produce erroneous results in all three cases. 

Error correction is accomplished by identifying the 
bad bit and inverting it. Identification of the 
erroneous bit is achieved by comparing the 16-bit 
data word and 6-bit check word from memory with 
the new check word with one (check word error) or 
three (data word error) inverted bits. 

As the corrected word is made available on the 
data word I/O port, the check word I/O port 
presents a 6-bit syndrome error code. This 
syndrome code can be used to identify the bad 
memory chip. 
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Parity Algorithm 

Check Word Bit 
16·Bit Data Word 

0 1 2 3 4 5 6 7 8 9 10 

CBo x x x x x x x 
CB1 X X X X X X 

CB2 X X X X X X 

CB3 X X X X X X 

CB4 X X X X X 

CB5 X X X 

The six check bits are parity bits derived from the matrix of data bits as 

Block Diagram 

So 

CHECK BIT 1/0 
CBo·CBs 

DATA BIT 1/0 
DBo·DB1S 

6 

16 

FUNCTION 
SELECTOR 

- r- LATCH 

f-- C 

L.--f-- BUFFER 

OE 

- r- LATCH 

l+-c 

------- BUFFER 

010 
I 

~h 
SO 

SO·Sl 
SO·Sl 

=1)-6 
PARITY 

GENERATOR 

12 

6 12 

12 
16 

16 ERROR 16 ERROR 
CORRECTOR DECODER 
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11 12 13 14 15 

X 

X X 

X X 

X X 

X X X 

X X X X x 

indicated by 'x' for each bit. 

OE SEF 

ERROR 
DETECTOR DEF 



Function Table 

Total Number of Errors 

16·Bit Data 

0 
1 
0 
1 
2 
0 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Error Syndrome Table 

Error Location 

DBo 
DB1 
DB2 
DB3 
DB4 
DB5 
DBa 
DB7 
DBa 
DBg 
DB10 
DB11 
DB12 
DB13 
DB14 
DB15 
CBo 
CB1 
CB2 
CB3 
CB4 
CB5 
No Error 

H = HIGH Voltage Level 
L = LOW Voltage Level 

CBo 

L 
L 
H 
L 
L 
H 
H 
H 
L 
L 
L 
H 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 

6·Blt Checkword 

0 
0 
1 
1 
0 
2 

Syndrome Error Code 

CBl CB2 CB3 

L H L 
H L L 
L L L 
L H H 
H L H 
L L H 
L H L 
H L L 
L H H 
H L H 
H H L 
L H L 
H L L 
H H H 
L H H 
H L H 
H H H 
L H H 
H L H 
H H L 
H H H 
H H H 
H H H 

4·493 

630 

Error Flags 
Data Correction 

SEF DEF 

L L Not Applicable 
H L Correction 
H L Correction 
H H Interrupt 
H H Interrupt 
H H Interrupt 

• 
CB4 CBs 

H H 
H H 
H H 
L H 
L H 
L H 
L H 
L H 
H L 
H L 
H L 
H L 
H L 
L L 
L L 
L L 
H H 
H H 
H H 
H H 
L H 
H L 
H H 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current mA Vee = Max Outputs Open 

AC Characteristics: See Section 3 for waveforms and load configurations 

54 F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee = Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50pF CL=50pF CL=50pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 25.0 3·1 
tpHL DB to CB 18.0 

ns 
3-10 

tpLH Propagation Delay 16.0 3-1 
tpHL SI to DEF, SEF 11.0 

ns 
3-10 

tpZH Output Enable Time 12.0 3-1,3-12 
tpzL SO to CB or DB 12.0 

ns 
3-13 

tpHZ Output Disable Time 16.0 3-1,3-12 
tpLZ SO to CB or DB 16.0 

ns 
3-13 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 3-1 
ts(L) CB or DB to SI 4.0 

ns 
3-5 

th(H) Hold Time, HIGH or LOW 4.0 3-5 
th(L) CB or DB to SI 4.0 

ns 
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54F/74F632 

32-Bit Parallel Error Detection and Correction 
Cir uit 

The'F 
(EDAC) In 

generate a 7-
stored along with 

a 32-bit parallel error detection and correction circuit 
kage. The EDAC uses a modified Hamming code to 

m a 32-bit data word. This check word is 

the memory read cycle, 
ring the memory write cycle. During 

from memory are processed by 
the EDAC to determine if e red in memory. 

Single-bit errors in the 7-bit check word are fl CPU sends 
the EDAC through the correction cycle even thoug 2-bit data word 
is not in error. The correction cycle will simply pass along the original 
32-bit data word in this case and produce error syndrome bits to pinpoint 
the error-generating location. 

Dual-bit errors are flagged but not corrected. These errors may occur in 
any two bits of the 39-bit word from memory (two errors in the 32-bit data 
word, two errors in the 7-bit check word, or one error in each word). The 
gross-error condition of all LOWs or all HIGHs from memory will be 
detected. Otherwise, errors in three or more bits of the 39-bit word are 
beyond the capabilities of these devices to detect. 

Read-modify-write (byte-control) operations can be performed by using 
output latch enable, LEDBO, and the individual OEBo through OEB3 byte 
control pins. 

Diagnostics are performed on the EDACs by controls and internal paths 
that allow the user to read the contents of the Data Bit and Check Bit 
input latches. These will determine if the failure occurred in memory or in 
the EDAC. 

• Detects and Corrects Single-Bit Errors 
• Detects and Flags Dual-Bit Errors 
• Built-In Diagnostic Capability 
• Fast Write and Read Cycle Processing Times 
• Byte-Write Capability 

Ordering Code: See Section 5 

Logic Symbol 
32 

DBe-D8:J, 

632 

Connection Diagram 

OEBe 
OEB, 
OE8.2 
OE8:J 

~ 0:: .. D,., DB" I~ D'" D'" ~ D ... D ... I~ D .. , ... , D:-: §] 
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Pin Assignment 
for LCC and PCC 

• 
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Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

DBo-DB31 

OEBo-OEB3 
LEDBO 
OECB 
So, S1 
ERR 
MERR 

Description 

Check Word Bit, Input 
or 3-State Output 
Data Word Bit, Input 
or 3-State Output 
Output Enable Data Bit 
Output Latch Enable Data Bits 
Output Enable Check Bit 
Select Pins 
Single Error Flag 
Multiple Error Flag 

Functional Description 

Memory Write Cycle Details 

During a memory write cycle, the check bits (CBo 
through CBa) are generated internally in the EDAC 
by seven 16-input parity generators using the 32-bit 
data word as defined in Table 2. These seven 
check bits are stored in memory along with the 
original 32-bit data word. This 32-bit word will later 
be used in the memory read cycle for error 
detection and correction. 

Error Detection and Correction Details 

During a memory read cycle, the 7-bit check word 
is retrieved along with the actual data. In order to 
be able to determine whether the data from 
memory is acceptable to use as presented to the 
bus, the error flags must be tested to determine if 
they are at the HIGH level. 

The first case in Table 3 represents the normal, no­
error conditions. The EDAC presents HIGHs on 
both flags. The next two cases of single-bit errors 
give a HIGH on MERR and a LOW on ERR, which 
is the signal for a correctable error, and the EDAC 
should be sent through the correction cycle. The 
last three cases of double-bit errors will cause the 
EDAC to signal LOWs on both ERR and MERR, 
which is the interrupt indication for the CPU. 

Error detection is accomplished as the 7-bit check 
word and the 32-bit data word from memory are 
applied to internal parity generators/checkers. If 
the parity of all seven groupings of data and check 
bits are correct, it is assumed that no error has 
occurred and both error flags will be HIGH. 
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54FI74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15(12.5) 

0.5/0.375 
75/15(12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 
25/12.5 

If the parity of one or more of the check groups is 
incorrect, an error has occurred and the proper 
error flag or flags will be set LOW. Any Single error 
in the 32-blt data word will change the state of 
either three or five bits of the 7-bit check word. 
Any single error in the 7-bit check word changes 
the state of only that one bit. In either case, the 
single error flag (ERR) will be set LOW while the 
dual error flag (MERR) will remain HIGH. 

Any 2-bit error will change the state of an even 
number of check bits. The 2-bit error is not 
correctable since the parity tree can only identify 
single-bit errors. Both error flags are set LOW 
when any 2-bit error is detected. 

Three or more simultaneous bit errors can cause 
the EDAC to believe that no error, a correctable 
error, or an uncorrectable error has occurred and 
will produce erroneous results in all three cases. It 
should be noted that the gross-error conditions of 
all LOWs and all HIGHs will be detected. 

As the corrected word is made available on the 
data I/O port (DBo through DB31) the check word 
I/O port (CBo through CBa) presents a 7-bit 
syndrome error code. This syndrome error code 
can be used to locate the bad memory chip. See 
Table 5 for syndrome decoding. 



Read-Modlfy-Wrlte (Byte Control) Operations 

The 'F632 device is capable of byte-write 
operations. The 39-bit word from memory must first 
be latched into the Data Bit and Check Bit input 
latches. This is easily accom'plished by switching 
from the read and flag mode (Sl = H, So= L) to the 
latch input mode (Sl = H, So= H). The EOAC will 
then make any corrections, if necessary, to the 
data word and place it at the input of the output 
data latch. This data word must then be latched 
into the output data latch by taking LEOBO from a 
LOW to a HIGH. 

Byte control can now be employed on the data 
word through the OEBo through OEB3 controls. 
OEBo controls OBo-OB7 (byte 0), OEBl controls 
OB8-OB15 (byte 1), OEB2 controls OB16-OB23 (byte 2), 
and OEB3 controls OB24-OB31 (byte 3). Placing a 
HIGH on the byte control will disable the output 
and the user can modify the byte. If a LOW is 
placed on the byte control, then the original byte is 
allowed to pass onto the data bus unchanged. If 
the original data word is altered through byte 
control, a new check word must be generated 
before it is written back into memory. This is easily 
accomplished by taking control Sl and So LOW. 
Table 6 lists the read-modify-write functions. 
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Diagnostic Operations 

The 'F632 is capable of diagnostics that allow the 
user to determine whether the EOAC or the 
memory is failing. The diagnostic function tables 
will help the user to see the possibilities for 
diagnostic control. In the diagnostic mode (Sl = L, 
So = H), the checkword is latched into the input 
latch while the data input latch remains 
transparent. This lets the user apply various data 
words against a fixed known checkword. If the 
user applies a diagnostic data word with an error 
in any bit location, the ERR flag should be LOW. If 
a diagnostic data word with two errors in any bit 
location is applied, the MERR flag should be LOW. 
After the checkword is latched into the input latch, 
it can be verified by taking OECB LOW. This 
outputs the latched checkword. The diagnostic 
data word can be latched into the output data latch 
and verified. By changing from the diagnostic 
mode (Sl = L, So = H) to the correction mode 
(Sl = H, So = H), the user can verify that the EOAC 
will correct the diagnostic data word. Also, the 
syndrome bits can be produced to verify that the 
EOAC pinpoints the error location. Table 7 lists the 
diagnostic functions. 
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Block Diagram 

So )-

S 1-

CBO-CB6 

DBo-DB7 

DBa-DB15 

DB16-DB23 

DB24-DB31 

DECODER 

XIY 

8 8 

f--

L-

7 LATCHES 

~ BUFFERS 

EN 

8 8 

BUFFERS 

EN 

-

'----

7 

MUX 

>--<l Go 1 f4-32 

- Gl 
7 

0 
7 

-
8 

8 ~ 
LATCHES 

8 

8 

~ 

D-~ LATCHES 
r' 

~ 
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, r 

l+-7 ",1 0-

0-

SYNDROME 0-CHECK-BIT + GENERATOR 
GENERATOR 

=1 -
-
-

7 

ERROR 

DETECTOR 

'-- EN ERR 
7 

MERR 

32 

BIT 
IN 

ERROR 
L- DECODER 

ERROR 
I- W<-

'l 32 
CORRECTOR 

=1 32 
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Table 1 Write Control Function 

Memory EDAC Control Data 1/0 DB Control 
DP Output CB 

Error Flags 
Cycle Function 51 50 OEBn 

Latch Check 1/0 Control 
ERR MERR 

LEDBO OECB 

Write Generate L L Input H X Output L H H 
Check Word Check Bit 

Table 2 Parity Algorithm 

Check 32·Bit Data Word 
Word 

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CBo X X X X X X X X X X XXXX X X 
CB1 X X X X X X X X X X X X X XX X 
CB2 X X X X X X X X X X XX X XX X 
CB3 X X X X X X X X X X X XXX XX 
CB4 X X X X X X X X X X XXXXXX 
CBs X X X X X X X X X X X X X X X X 
CB6 X X X X X X X X XXXXXXXX 

The seven check bits are parity bits derived from the matrix of data bits as indicated by 'X' for each bit. 

Table 3 Error Function 

Total Number of Errors Error Flags 
Data Correction 

32·Bit Data Word 7·Bit Check Word ERR MERR 

0 0 H H Not applicable 
1 0 L H Correction 
0 1 L H Correction 
1 1 L L Interrupt 
2 0 L L Interrupt 
0 2 L L Interrupt 

Table 4 Read, Flag, and Correct Function 

Memory EDAC Control DB DB Output 
Data 1/0 Control Latch Cycle Function 51 So OEBn LEDBO 

Read Read & Flag H L Input H X 

Latch Input Latched 
Read Data & Check H H Input H L 

Bits Data 

Output Output 
Read Corrected Data H H Corrected L X 

& Syndrome Data Word 

1. See Table 3 for error description. 2. See Table 5 for error location. 
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H = HIGH Voltage Level 
L= LOW Voltage Level 

CB 
Error Flags 

Check 1/0 Control 
OECB 

ERR MERR 

Input H Enabled1 

Latched 
Input H Enabled1 

Check Word 

Output 
Syndrome L Enabled1 

Bits2 

• 
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Table 5 Syndrome Decoding 

Syndrome Bits 

6 5 4 3 2 1 

L L L L L L 
L L L L L L 
L L L L L H 
L L L L L H 

L L L L H L 
L L L L H L 
L L L L H H 
L L L L H H 

L L L H L L 
L L L H L L 
L L L H L H 
L L L H L H 

L L L H H L 
L L L H H L 
L L L H H H 
L L L H H H 

L L H L L L 
L L H L L L 
L L H L L H 
L L H L L H 

L L H L H L 
L L H L H L 
L L H L H H 
L L H L H H 

L L H H L L 
L L H H L L 
L L H H L H 
L L H H L H 

L L H H H L 
L L H H H L 
L L H H H H 
L L H H H H 

CBX = error in check bit X 
OBy = error in data bit Y 
2·bit = double·bit error 

0 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

unc = uncorrectable multi bit error 

Error 
6 

unc H 
2·bit H 
2·bit H 
unc H 

2·bit H 
unc H 
unc H 
2·bit H 

2·bit H 
unc H 
OB31 H 
2·bit H 

unc H 
2·bit H 
2·bit H 
OB30 H 

2·bit H 
unc H 
OB29 H 
2·bit H 

OB28 H 
2·bit H 
2·bit H 
OB27 H 

OB26 H 
2·bit H 
2·bit H 
OB25 H 

2·bit H 
OB24 H 
unc H 
2·bit H 
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Syndrome Bits 
Error 

5 4 3 2 1 0 

H L L L L L unc 
H L L L L H 2·bit 
H L L L H L 2·bit 
H L L L H H OB23 

H L L H L L 2·bit 
H L L H L H OB22 

H L L H H L OB21 

H L L H H H 2·bit 

H L H L L L 2·bit 
H L H L L H OB20 
H L H L H L OB19 

H L H L H H 2·bit 

H L H H L L OB18 

H L H H L H 2·bit 
H L H H H L 2·bit 
H L H H H H CB4 

H H L L L L 2·bit 
H H L L L H OB16 

H H L L H L unc 
H H L L H H 2·bit 

H H L H L L OB17 

H H L H L H 2·bit 
H H L H H L 2·bit 
H H L H H H CB3 

H H H L L L unc 
H H H L L H 2·bit 
H H H L H L 2·bit 
H H H L H H CB2 

H H H H L L 2·bit 
H H H H L H CB1 

H H H H H L CBo 
H H H H H H none 



Table 5 (cont'd) Syndrome Decoding 

Syndrome Bits 

6 5 4 3 2 

H L L L L 
H L L L L 
H L L L L 
H L L L L 

H L L L H 
H L L L H 
H L L L H 
H L L L H 

H L L H L 
H L L H L 
H L L H L 
H L L H L 

H L L H H 
H L L H H 
H L L H H 
H L L H H 

H L H L L 
H L H L L 
H L H L L 
H L H L L 

H L H L H 
H L H L H 
H L H L H 
H L H L H 

H L H H L 
H L H H L 
H L H H L 
H L H H L 

H L H H H 
H L H H H 
H L H H H 
H L H H H 

CCx = error in check bit X 
DBy = error in data bit Y 
2-bit = double-bit error 

1 0 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

L L 
L H 
H L 
H H 

unc = uncorrectable multi bit error 

Error 

2-bit 
unc 
unc 
2-bit 

unc 
2-bit 
2-bit 
unc 

unc 
2-bit 
2-bit 
DB15 

2-bit 
unc 
DB14 
2-bit 

unc 
2-bit 
2-bit 
DB13 

2-bit 

DB12 
DB11 
2-bit 

2-bit 
DB10 
DBg 
2-bit 

DBa 
2-bit 
2-bit 
CB5 

632 

Syndrome Bits 
Error 

6 5 4 3 2 1 0 

L H L L L L L 2-bit 
L H L L L L H unc 
L H L L L H L DB? 
L H L L L H H 2-bit 

L H L L H L L DB6 
L H L L H L H 2-bit 
L H L L H H L 2-bit 
L H L L H H H DB5 

L H L H L L L DB4 • L H L H L L H 2-bit 
L H L H L H L 2-bit 
L H L H L H H DB3 

L H L H H L L 2-bit 
L H L H H L H DB2 
L H L H H H L unc 
L H L H H H H 2-bit 

L H H L L L L DBo 
L H H L L L H 2-bit 
L H H L L H L 2-bit 
L H H L L H H unc 

L H H L H L L 2-bit 
L H H L H L H DB1 
L H H L H H L unc 
L H H L H H H 2-bit 

L H H H L L L 2-bit 
L H H H L L H unc 
L H H H L H L unc 
L H H H L H H 2-bit 

L H H H H L L unc 
L H H H H L H 2-bit 
L H H H H H L 2-bit 
L H H H H H H CB6 

4-501 
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Table 6 Read·Modify·Write Function 

Memory EDAC Control 
DB Output 

Cycle Function S1 So 
BYTEn· OEBn• Latch 

LEDBO 

Read Read & Flag H L Input H X 

Latch Input Latched 
Read Data & H H Input H L 

Check Bits Data 

Latched 
Latch Corrected Output 

Read Data Word into H H Data H H 
Output Latch Word 

Input 
Modify Modified H 

Modify! Appropriate BYTEo 
Write Byte or Bytes L L H 

& Generate New Output 
Check Word Unchanged L 

BYTEo 

• OEBo controls OBO-OB? (BYTEol, OEB1 controls OB8-OB15 (BYTE1), OEB2 controls 
OB16-OB23 (BYTE2), OEB3 controls OB24-OB31 (BYTE3). 

4-502 

CB 
Error Flags 

Check 1/0 Control ERR MERR OECB 

Input H Enabled 

Latched 
Input H Enabled 
Check Word 

High Z H 

Output L Enabled 
Syndrome 
Bits 

Output 
Check Word L H H 
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Table 7 Diagnostic Function 

EDAC Control 
DB Byte DB Output CB 

Error Flags DATA 1/0 Control Latch Check 1/0 Control 
Function 51 So OEBn LEDBO OECB 

ERR MERR 

Read & flag H L 
Input Correct 

H X 
Input Correct 

H H 
Data Word Check Bits 

Latch Input Check 
Word while Data Input Latched 
Input Latch L H Diagnostic H L Input H Enabled 
Remains Data Word* Check Bits 
Transparent 

Latch Diagnostic L H Input H 
Output 

H Latched L 
Data Word into Diagnostic Check Bits Enabled 
Output Latch Data Word* 

High Z H 

Latched Output 
Latch Diagnostic Input Syndrome L 
Data Word into H H Diagnostic H H Bits Enabled 
Input Latch Data Word 

High Z H 

Output 
Output Diagnostic Output Syndrome L 
Data Word & H H Diagnostic L H Bits Enabled 
Syndrome Bits Data Word 

High Z H 

Output Corrected Output 
Output 
Syndrome L 

Diagnostic Data H H Corrected L L Bits Enabled 
Word & Output Diagnostic 
Syndrome Bits Data Word High Z H 

*Diagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the 
diagnostic data word will contain errors in two bit locations. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54Fn4F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 200 260 mA Vee = Max 

4-503 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = +250(; TA, Vee = TA, Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 30.0 
tpHL DB or CB to ERR 30.0 

ns 

tpLH Propagation Delay 30.0 
tpHL DB to ERR 30.0 

ns 

tpLH Propagation Delay 35.0 
tpHL DB or CB to MERR 35.0 

ns 

tpLH Propagation Delay 35.0 
tpHL DB to MERR 35.0 

ns 

tpHL 
Propagation Delay 38.0 
So or Sl LOW to CB 38.0 

ns 

tpLH Propagation Delay 30.0 
tpHL DB to CB 30.0 

ns 

tpHL 
Propagation Delay 23.0 
LEDBO to DB 23.0 

ns 

tPZH Output Enable Time 7.5 
tpZL OEBn to DB 9.0 

ns 

tpHZ Output Disable Time 7.5 
tpLZ OEBn to DB 9.0 

ns 

tpZH Output Enable Time 7.5 
tpZL OECB to CB 9.0 

ns 

tpHZ Output Disable Time 7.5 
tpLZ OECB to CB 9.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

54FI74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vce= TA, Vee= 

Units 
Vee = +5.0V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) DB before SO HIGH 0 

ns 

ts(H) Setup Time, HIGH or LOW 15.0 
ts(L) SO HIGH before LEDBO HIGH 15.0 

ns 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) 

LEDBO HIGH before 
0 

ns 
So or S1 LOW • 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) LEDBO HIGH before S1 HIGH 0 

ns 

ts(H) Setup Time, HIGH or LOW 0 
ts(L) Diagnostic DB before S1 HIGH 0 

ns 

ts(H) 
Setup Time, HIGH or LOW 

0 
ts(L) 

Diagnostic CB before 
0 

ns 
S1 LOW or So HIGH 

ts(H) Setup Time, HIGH or LOW 15.0 ns 
ts(L) Diagnostic DB before 15.0 LEDBO HIGH 

th(H) Hold Time, HIGH or LOW 6.0 
th(L) So LOW and S1 HIGH 6.0 

ns 

th(H) Hold Time, HIGH or LOW 10.0 
th(L) DB and CB hold after So HIGH 10.0 

ns 

th(H) Hold Time, HIGH or LOW 10.0 
th(L) DB hold after S1 HIGH 10.0 

ns 

th(H) 
Hold Time, HIGH or LOW 

10.0 
th(L) 

CB hold after 
10.0 

ns 
S1 LOW or So HIGH 

th(H) Hold Time, HIGH or LOW 
0 ns 

th(L) Diagnostic DB after 
0 LEDBO HIGH 

4·505 
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54F/74F646 • 54F/74F648 

Octal Transceiver/Register 
Wi 3-State Outputs 

of bus transceiver circuits with 3-state or open· 
collector ou lops, and control circuitry arranged for 
multiplexed trans irectly from the input bus or from the 
internal registers. Data us will be clocked into the 
registers as the appropriate to a high logic level. Control 
IT and direction pins are provid transceiver function. In 
the transceiver mode, data present at ance port may be 
stored in either the A or the B register or I lect controls can 
multiplex stored and real·time (transparent mo irection con· 
trol determines which bus will receive data when t ble control G is 
Active LOW. In the isolation mode (control G HIGH), A data may be 
stored in the B register and/or B data may be stored in the A register. 

• Independent Registers for A and B Buses 
• Multiplexed Real·Tlme and Stored Data 
• Choice of True and Inverting Data Paths 
• 3·State Outputs 
• 300 mil Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CPAB,CPBA 
SAB,SBA 
DIR,G 

Description 

Data Register Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 
Transmit/Receive Inputs 
Output Enable Inputs 

4-506 

Connection Diagrams 

As B] 

GND~ 

NCB]] 

88 fi:6l 

Be 1171 

&1181 

Pin Assignment 
for DIP and SOIC 

A6 Ao A4 NC A3 A2 AI 
[ii][iOJwwlIl[§J[§J 

~~~~~~I5l 
Bo B.:B3NCB:>S,G 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
75/40 (30) 
0.5/0.375 
0.5/0.375 

1.0/0.75 

@]SAB 

[IJ CPAB 

[DNC 

I ~vr;c 
I r~J CPBA 

[261 SBA 
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Logic Diagram 

DIR 
CBA 
SBA 
CAB 
SAB 

r 
I 1 OF 8 CHANNELS 

I 10t--., 

I 
I C1 <JC~-t---1~ 

I 
I 
I 

A1 

I ~--I1D 

I 
I '-+-~-QI> C1 

I 
I 
I 
I 
L 

~ ---------------~ '-/ 
TO 7 OTHER CHANNELS 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

4·507 
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Function Table 

Inputs Data 1/0· Operation or Function 

G DIR CPAB CPBA SAB SBA A1·Aa B1·Ba 'F646 'F648 

H X H or L H or L X X 
Input Input 

Isolation Isolation 
H X 1 1 X X Store A and B Data Store A and B Data 

L L X X X L Real Time B Data to Real Time B Data to 
Output Input A Bus A Bus 

L L X X X H Stored B Data to A Bus Stored B Data to A Bus 

L H X X L X Real Time A Data to Real Time A Data to 
Input Output B Bus 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; i.e., data at the bus pins will be stored on every LOW-to-HIGH transition of the clock inputs. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Irrelevant 
1= LOW-to-HIGH Transition 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current mA Vee = Max 

4-508 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 13.0 3·1 
tpHL Clock to Bus 13.0 

ns 
3·7 

tpLH Propagation Delay 11.0 3·1, 3·3 
tpHL Bus to Bus 11.0 

ns 
3·4 

tpLH Propagation Delay 13.0 3·1,3·3 
tpHL SBA or SAB to A or B 13.0 

ns 
3·4 

II 
tpLH Propagation Delay 13.0 3-1,3-3 
tpHL SBA or SAB to A or B 13.0 

ns 
3-4 

tpZH Enable to Bus 
12.5 

tpZL 12.5 3-1 
ns 3-12 

tpZH Direction to Bus 12.5 3-13 
tpzL DIR to A or B 12.5 

tpHZ Enable to Bus 
10.5 

tpLZ 10.5 3-1 
ns 3-12 

tpHZ Direction to Bus 
10.5 3-13 

tpLz 10.5 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA= +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = + 5.0 V Mil Com No_ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 3-5 
ts(L) Bus to Clock 3.0 

ns 

th(H) Hold Time, HIGH or LOW 1.0 
3-5 

th(L) Bus to Clock 1.0 
ns 

tw(H) Clock Pulse Width 4.0 
3-7 

tw(L) HIGH or LOW 4.0 
ns 

4-509 
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54F/74F655 • 54F/74F656 

Octal Buffer/Li ne Driver with Parity 
Wi 3-State Outputs 

re octal buffers and line drivers with parity 
generatin 
drivers, clock 
include parity gene 

esigned to be employed as memory address 
riented transmitters/receivers. These parts 

improve PC board density. 

• Inverting ('F655) or Non·lnvertin 
• 300 mil 24·Pin Plastic Slim Package 
• 'F655 Combines 'F240 and 'F280 Functions 
• 'F656 Combines 'F241 and 'F280 Functions in 
• Inputs on One Side and Outputs on the Other Si 

Layout 
• 3·State Outputs 

Ordering Code: See Section 5 

Logic Symbol 

PI 

PO 
PO 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

10.1 7 

OE1, OE2, OE3 
PI 
PO,PO 
0 0.07 

Function Table 

Description 

Input 
Enable Input, 3·State Output (Active LOW) 
Parity Input 
Parity Output 
Output 

Inputs Output 

D 'F655 'F656 

e 

IG5lI 

'7 !!ill 
GND~ 

NC G] 

i5;[}]] 

On U] 

55~ 

L 
L 
H 

L 
L 
H 

L 
L 
H 

L 
H 
X 

H 
L 
Z 

L 
H 
Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
Z= High Impedance 

4·510 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

10 14 13 NC 12 11 10 

[ii][jHilm0mm 

[Thl§Ql[E]~~~~ 
04 53 0, NC 0, 00 PO 

Pin Assignment 
for LCC and PCC 

54F174F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 

75/40 (30) 
75/40 (30) 



Logic Diagram 

-
PI " -" -

" " -~ 
0[>- -" r-< ......- I" ..... -" v l1ko-

J-
" 0[>- -

......-

" ci>-
~ -" v 

~ 

I" 

" -" 
" " ~ 

-
" 0[>-

--J.-. 

" - -4 --1> 0[>- -......-
-t> -" -v 

-La 
'" If 

10 

" '1 

" '1 
13 " 

..... 
If 

Is ..... 
If 

IS " If 

" If 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lecH 45 70 Outputs HIGH 
leeL Power Supply Current 65 105 mA Outputs LOW Vee = Max 
leez 55 95 Outputs OFF 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 11.5 
tpHL Data to Output ('F655) 5.0 3·1 

ns 3·7 
t pLH Propagation Delay 6.5 3-8 
tpHL Data to Output ('F656) 9.5 

tpLH Propagation Delay 
13.0 

tpHL Data to Parity Outputs 
14.5 

('F655) 3-1 
ns 3-7 

tpLH Propagation Delay 
13.0 

3-8 
tPHL Data to Parity Outputs 

15.0 
('F656) 

tpZH Enable Time 16.5 
tpZL HIGH or LOW ('F655) 19.5 3-1 

ns 3-12 
t pHZ Disable Time 9.0 3-13 
tpLZ HIGH or LOW ('F655) 8.5 

tpZH Enable Time 17.5 
tpzL HIGH or LOW ('F656) 18.5 3-1 

ns 3-12 
tpHz Disable Time 6.5 3-13 
tpLZ HIGH or LOW ('F656) 7.5 

4-512 
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Octal Bidirectional Transceiver 
Wi a-Bit Parity Generator/Checker and 3-State 
o 

8-bit parity ge 
tions. The buffers' 

on-inverting buffers with 3-state outputs and an 
and is intended for bus-oriented applica-

ed current sinking capability of 20 mA 
at the A ports and 64 m 
determines the direction of 

. The Transmit/Receive (TiR) input 
rough the bidirectional 

transceivers. Transmit (active HI 
Receive (Active LOW) enables data fro 
Enable inputs disable both the A and 8 port 
condition when either the OE input is HIGH or 

a from A ports to 8 ports; 
orts. The Output ptthem in a High Z 
i 'is LOW. 
. ' 

The parity generator detects whether an even or odd number of bits on 
the A ports is HIGH, depending on the condition of the Even/Odd input. If 
the Even input is active HIGH and an even number of A inputs is HIGH, 
the Parity output is HIGH. The parity of the data received on the 8 ports 
is compared with the Even/Odd input and the Error output is LOW if not 
equal. 

• 300 mil 24-Pin Plastic Slim Package 
• Combines 'F245 and 'F280A Functions in One Package 
• 3-State Outputs 
• Outputs Sink 64 mA 
• 15 mA Source Current 
• Input Diodes for Termination Effects 

Ordering Code: See Section 5 

Logic Symbol 

T/R 
OE 

OE 

PARITY/Ba 

ERROR 

4·513 

657 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

A; A6 A., NC A4 A3 A2 

[ii][i][I[!][f:[!]@] 

EVEN/65i5 ~ @J Al 

ERROR [}J [I] Ao 

GND ~ [IJ T/R 

NC~ [!]NC 

PARITY/Ba B]l ~ vsc 

B- Bll 

~~~§~~~ 
eo B,. B3 NC B~ B· So 

Pin Assignment 
for LCC and PCC 

• 
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Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

TfR 
OE,OE 
PARITY/Ba 
E/O 
ERROR 

Function Table 

Inputs 

OE T/R 

L 
L 
H 

L 
H 
X 

Description 

Data Inputs 
Data Outputs 
Data Inputs 
Data Outputs 
Transmit/Receive Input 
Enable Outputs 
Parity 
Even/Odd 
Error 

Output 

Bus B Data to Bus A 
Bus A Data to Bus B 
High Z State 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

4-514 

Number of HIGH Inputs 
lo-Ia 

0,2,4,6,8 
1,3,5,7,9 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
25/12.5 

0.5/0.375 
25/12.5 

0.5/0.375 
0.5/0.375 

25/12.5 
0.5/0.375 
0.5/0.375 

Parity 

Even 

H 
L 

Odd 

L 
H 



Logic Diagram 

Tli'! -
OE r~ 

~ 
Bo I ....c- ..... I 

AO 

v ~ 
....r- ..... J 

B1 

y 
~ B2 

I ....r- ....... 1 
v ~ 
....c- ....... I 

B3 

V ~ 
....r- ....... 1 B • 

y 
~ 

Bs ....r- ..... I 
AS 

y 
~ 

....c- ....... I B6 A6 

V ~ B7 
....r- ....... I 

~ 

" ~ --
y 1>- r--.. 

" -" l y 

-

" oJ>- ....... 

" -" .... .... ----
~ 

-
EVEN/ODD 

.--

" -" ~ -L-
.... ... ....... 
v ~ ....... 

F~ oJ>-
'-- -

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Ice Power Supply Current 120 165 rnA Vce= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee= TA• Vce= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

t pLH Propagation Delay 5.5 
tpHL An to Bn or Bn to An 6.0 3-1 

ns 3-7 
tpLH Propagation Delay 14.0 3-8 
tpHL An to Parity 15.5 

tpZH Output Enable Time 
7.0 

tpZL 10.0 3-1 
ns 3-12 

tpHZ 6.5 3-13 
tpLZ 

Output Disable Time 
5.0 
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54F/74F673A 

16-Bit Serial-In, Serial/Parallel-Out Shift Register 

Description 
The 'F673A contains a 16-bit serial-in, serial-out shift register and a 16-bit 
parallel-out storage register. A single pin serves either as an input for 
serial entry or as a 3-state serial output. In the Serial-out mode, the data 
recirculates in the shift register. By means of a separate clock, The 
contents of the shift register are transferred to the storage register for 
parallel outputting. The contents of the storage register can also be 
parallel loaded back into the shift register. A HIGH signal on the Chip 
Select input prevents both shifting and parallel transfer. The storage 
register may be cleared via STMR. 

• Serial·to·Paraliel Converter 
• 16·Bit Serial I/O Shift Register 
• 16·Bit Parallel·Out Storage Register 
• Recirculating Serial Shifting 
• Recirculating Parallel Transfer 
• Common Serial Data I/O Pin 
• Slim 24 Lead Package 

Ordering Code: See Section 5 

Logic Symbol 

--0 CS 

--0 SHCP 

R/IN 

--0 STMR 

STCP 

SilO 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

CS 
SHCP 
STMR 
STCP 
RIW 
SilO 

Description 

Chip Select Input (Active LOW) 
Shift Clock Pulse Input (Active Falling Edge) 
Store Master Reset Input (Active LOW) 
Store Clock Pulse Input 
ReadlWrite Input 
Serial Data Input or 
3-State Serial Output 
Parallel Data Outputs 

4·517 
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Connection Diagrams 

Q-1 [1JJ 

Co [I;!: 

GND [f<iI 

NC ~ 

a·, [16) 

Q,- [171 

a j_B! 

Pin Assignment 
for DIP and SOIC 

Q~ 01 Dc NC SilO STep STMR 

1i1]~~rnriJ~[5] 
~ ______ L--. 

fuiJ[2oI~~I~[2~I~~ 
as Q~ Q,,, NC 011 0,;> Q"1 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

1.75/0.375 
75/15 (12.5) 

25/12.5 

• 
L4] R/W 

I [~l SHCP 

I'los 
I [!] NC 
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Functional Description 
The 16-bit shift register operates in one of four 
modes, as indicated in the Shift Register 
Operations Table. A HIGH signal on the Chip 
Select (CS) input prevents clocking and forces the 
Serial InputlOutput (SilO) 3-state buffer into the 
high impedance state. During serial shift-out 
operations, the SilO buffer is active (Le., enabled) 
and the output data is also recirculated back into 
the shift register. When parallel loading the shift 
register from the storage register, serial shifting is 
inhibited. 

The storage register has an asynchronous master 
reset (STMR) input that overrides all other inputs 
and forces the 0 0-015 outputs LOW. The storage 
register is in the Hold mode when either CS or the 
ReadIWrite (R/W) input is HIGH. With CS and R/W 
both LOW, the storage register is parallel loaded 
from the shift register. 

Shift Register Operations Table 

Control Inputs 5110 

CS R/W SHCP STCP 
Status 

Operating Mode 

H X X X High Z Hold 
L L X Data In 

L H I L Data Out 

L H I H Active 

Storage Register Operations Table 

Control Inputs 
Operating 

STMR CS RIW STCP 
Mode 

L X X X Reset; 
Outputs LOW 

H H X X Hold 
H X H X Hold 
H L L 1 Parallel Load 

Serial Load 

Serial Output 
with Recirculation 

Parallel Load; 
No Shifting 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
1= HIGH-to-LOW Transition 

t = LOW-to-HIGH Transition 
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Block Diagram 

CS 

PE PO-P15 
015 DO 

SHIFT REGISTER 
t-+--I ~-""'-SI/O 

CP 
00-015 SHCP----~-~~~~~ 

RfW 

16 16 • 00- 015 

STORAGE REGISTER 
STCP CP 

MR 00-015 

STMR 
16 

00-0 15 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54Fn4F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 106 160 rnA Vcc=Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA,Vce= TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL =50 pF CL =50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 130 85 MHz 3·1 

tpLH Propagation Delay 3.0 8.0 10.5 2.5 12.0 3·1 
tpHL STCP to an 3.0 10.5 13.5 2.5 15.0 

ns 
3·7 

tpHL 
Propagation Delay 

6.5 16.5 20.5 5.5 22.5 
3·1 

STMR to an ns 
3·11 

tpLH Propagation Delay 4.0 6.5 8.5 3.5 9.5 3·1 
tpHL SHCP to 5110 4.5 8.0 10.5 4.0 12.0 

ns 
3·8 

tpZH Output Enable Time 5.0 8.5 11.0 4.0 12.5 
tpZL CS or R/W to 5110 5.5 9.0 11.5 4.5 13.0 3·1 

ns 3·12 
tpHZ Output Disable Time 3.5 5.5 7.5 3.0 8.5 3·13 
tpLZ CS or R/W to SilO 3.0 4.5 6.5 2.5 7.5 

tpZH Output Enable Time 4.5 7.5 9.5 4.0 10.5 
tpZL R/W to 5110 4.5 8.0 10.0 4.0 11.5 3·1 

ns 3·12 
tpHZ Output Disable Time 3.0 5.5 7.0 2.5 8.0 3·13 
tpHL R/W to 5110 2.5 4.0 5.5 2.0 6.5 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee= 

Units 
Fig. 

Vee = +5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.5 4.0 
ts(L) CS or R/W to STCP 6.0 7.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) CS or R/W to STCP 0 0 

ts(H) Setup Time, HIGH or LOW 3.0 3.5 
ts(L) SilO to SHCP 3.0 3.5 

ns 3-6 
th(H) Hold Time, HIGH or LOW 3.0 3.5 • th(L) SilO to SHCP 3.0 3.5 

ts(H) Setup Time, HIGH or LOW 3.0 3.5 
ts(L) CS to SHCP 3.0 3.5 

ns 3-6 
th(H) Hold Time, HIGH or LOW 3.0 3.5 
th(L) CS to SHCP 3.0 3.5 

ts(H) Setup Time, HIGH or LOW 6.5 7.5 
ts(L) R/W to SHCP 9.0 10.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) R/W to SHCP 0 0 

ts(H) Setup Time, HIGH or LOW 7.0 8.0 
ts(L) STCP to SHCP 7.0 8.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) STCP to SHCP 0 0 

ts(L) 
Setup Time, LOW 

7.5 8.5 
SHCP to STCP 

ns 3-6 

th(H) 
Hold Time, HIGH 

0 0 
SHCP to STCP 

tw(H) SHCP Pulse Width 4.0 4.5 3-8 
tw(L) HIGH or LOW 5.5 6.5 

ns 

tw(H) STCP Pulse Width 3.5 4.0 
3-7 

tw(L) HIGH or LOW 3.5 4.0 
ns 

tw(L) STMR Pulse Width, LOW 7.5 8.5 ns 3-11 

tree 
Recovery Time 

2.5 3.0 ns 3-11 
STMR to STCP 
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54F/74F674 

16-Bit Serial/Parallel-In, Serial-Out Shift Register 

T it shift register with serial and parallel load capability 
gle pin serves alternately as an input for serial 

utput. In the serial-out mode the data entry or as 
recirculates in 
provide control flexi 

'p Select, Read/Write and Mode inputs 

• 16-81t Serial I/O Shift Reglst 
• 16-81t Parallel-In, Serial-Out Cony 
• Recirculating Serial Shifting 
• Common Serial Data I/O Pin 
• Slim 24 Lead Package 

Ordering Code: See Section 5 

Logic Symbol 

--0 CP 

R/W 

M 

SilO 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

PO-P15 

CS 
CP 
M 
RIW 
SI/O 

Description 

Parallel Data Inputs 
Chip Select Input (Active LOW) 
Clock Pulse Input (Active LOW) 
Mode Select Input 
ReadIWrite Input 
3·State Serial Data Input or 
3·State Serial Output 

4-522 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

p, p, Po NC 5110 M NC 

[ii]~@1IIDIIlIID[5] 

Po f:!] [IlR/W 

P4~ [3JCii 

GNO iHl [IJes 

NC ~ [IJ NC 

P5~ ~ We 

P6 [t7) ~~ P'o 

P7~ [26) P,. 

~~[!i]~~[1jJ§ 
p, P9 P,o NC p" P'2 P,] 

Pin Assignment 
for LCC and PCC 

54F174F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

1.75/0.375 
75/15 (12.5) 



Functional Description 
The 16-bit shift register operates in one of four 
modes, as indicated in the Shift Register 
Operations Table_ 

674 

Serial Output-the SilO 3-state buffer is active and 
the register contents are shifted out from 0 15 and 
simultaneously shifted back into 0 0, 

Hold-a HIGH signal on the Chip Select (CS) input 
prevents clocking and forces the Serial 
Input/Output (SilO) 3-state buffer into the high 
impedance state. 

Parallel Load-data present on PO-P15 are entered 
into the register on the falling edge of CPo The 
SilO 3-state buffer is active and represents the 0 15 
output. 

Serial Load-data present on the SilO pin shifts 
into the register on the falling edge of CPo Data 
enters the 0 0 position and shifts toward 0 15 on 
successive clocks. 

Shift Register Operations Table 

Control Inputs 

CS RIW 

H X 
L L 

L H 

L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

M 

X 
X 

L 

H 

1= HIGH-to-LOW Transition 

Block Diagram 

M 

CP----~_+_-I 

R/W 

CP 

X 
I 

I 

I 

SilO 
Status 

High Z 
Data In 

Data Out 

Active 

Do 

I--OICP 

To prevent false clocking, CP must be LOW during 
a LOW-to-HIGH transition of CS. 

Operating Mode 

Hold 
Serial Load 

Serial Output 
with Recirculation 

Parallel Load; 
No Shifting 

PE 
~~~--I. SilO 

4-523 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 53 80 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vee = TA, Vec= Fig. 
Symbol Parameter Vec= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 140 MHz 3·1 

tpLH Propagation Delay 11.0 3·1 
ns 

tpHL CP to SilO 12.5 3·8 

tpZH Output Enable Time 7.0 
tpZL CS or RIW to SilO 7.0 3·1 

ns 3·12 

tpHZ Output Disable Time 7.0 3·13 
t pLZ CS or RIW to SilO 7.0 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vce= 

Units 
Fig. 

Vce= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 7.0 
t9(L) SilO to CP 7.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 
th(L) SilO to CP 0 

t 9(H) Setup Time, HIGH or LOW 3.0 
t9(L) Pn to CP 3.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 
th(L) Pn to CP 0 

t 9(H) Setup Time, HIGH or LOW 5.0 
ts(L) RIW or CS to CP 5.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 
th(L) RIW or CS to CP 0 

tw(H) CP Pulse Width 4.0 
3·8 tw(L) HIGH or LOW 5.0 

ns 
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54F/74F675 

16-Bit Serial-In, Serial/Parallel-Out Shift Register 

Description 
The 'F675 contains a 16-bit serial-in, serial-out shift register and a 16-bit 
parallel-out storage register. Separate serial input and output pins are 
provided for expansion to longer words. By means of a separate clock, 
the contents of the shift register are transferred to the storage register. 
The contents of the storage register can also be loaded back into the 
shift register. A HIGH signal on the Chip Select input prevents both 
shifting and parallel loading. 

• Serlal-Io-Parallel Converter 
• 16-Blt Serial 1/0 Shift Reglslerd 
• 16-Blt Parallel-Out Storage Register 
• Recirculating Parallel Transfer 
• Expandable for Longer Words 

Ordering Code: See Section 5 

Logic Symbol 

CS 

--0 SHCP 

RiW 
STCP 

Sl 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

SI 
CS 
SHCP 
STCP 
RIW 
SO 
QO-Q15 

Description 

Serial Data Input 
Chip Select Input (Active LOW) 
Shift Clock Pulse Input (Active Falling Edge) 
Store Clock Pulse Input (Active Rising Edge) 
ReadlWrite Input 
Serial Data Output 
Parallel Data Outputs 

4-525 
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Connection Diagrams 

Q31!j 

"'~ 
GND [4] 

NC [4] 

Qsl!!I 

06iQl 
07 !!!I 

Pin Assignment 
for DIP and SOIC 

02 01 Qo NC so STep 51 

[jj]!jg[!][!][!][!][!] 

~1!!l[!j]1!!I~1!lI~ 
06 09 010 NC 011 012 013 

Pin Assignment 
for LCC and PCC 

54Fn4F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 

[!]R/W 

[!] SHCP 

mcs 
ill NC 

~Vcc 

~Q15 

~Q14 

• 
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Functional Description 
The 16-blt shift register operates in one of four 
modes, as determined by the signals applied to the 
Chip Select ("OS), ReadlWrite (RIW) and Store Clock 
Pulse (STCP) input. State changes are indicated by 
the failing edge of the Shift Clock Pulse (SHCP). In 
the Shift Right mode, data enters Do from the 
Serial Input (SI) pin and exits from Q15 via the 
Serial Data Output (SO) pin. In the Parallel Load 
mode, data from the storage register outputs enter 
the shift register and serial shifting is inhibited. 

The storage register is in the Hold mode when 
either "OS or RIW Is HIGH. With CS and RIW both 
LOW, the storage register is parallel loaded from 
the shift register on the rising edge of STCP. 

To prevent false clocking of the shift register, 
SHCP should be In the LOW state during a LOW­
to-HIGH transition of CS. To prevent false clocking 
of the storage register, STCP should be LOW 
during a HIGH-to-LOW transition of CS if RIW is 
LOW, and should also be LOW during a HIGH-to­
LOW transition of RIW if CS is LOW. 

Block Diagram 

SI--------p---~--~~------~ 

SHCP------~~--;_--_+~ 

RIW 

STCP 
CP 

Shift Register Operations Table 

Control Inputs Operating 

CS RIW SHCP STCP 
Mode 

H X X X Hold 
L L I X Shift Right 
L H I L Shift Right 

L H H Parallel Load; 
No Shifting 

Storage Register Operations Table 

Inputs 

CS RIW STCP 

H X 
L H 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
1 = LOW-to-HIGH Transition 
I = HIGH-to-LOW Transition 

PE PO-P15 

00-015 

16 

00-0 15 

16 

X 
X 
1 

Operating 
Mode 

Hold 
Hold 
Parallel Load 

015 

Please note that this diagram Is provided only tor the understanding of logic 00-0 15 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 106 160 rnA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = + 25°C TA• Vee = TA• Vee = Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL=50 pF 
• 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 130 80 MHz 3·1 

tpLH Propagation Delay 6.5 11.0 14.0 6.5 15.0 3-1 
tpHL STCP to Qn 6.5 11.0 14.0 6.5 15.0 

ns 
3-7 

tpLH Propagation Delay 5.5 9.0 11.5 5.5 12.5 3-1 
tpHL SHCP to SO 5.5 9.0 11.5 5.5 12.5 

ns 
3-8 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) 
Setup Time, HIGH 

0 0 
CS or AfW to STCP 

ns 3·5 

th(L) 
Hold Time, LOW 

7.0 
7.0 

CS-or AfW to STCP 

ts(H) Setup Time, HIGH or LOW 3.0 3.0 
ts(L) SI to SHCP 3.0 3.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 3.0 3.0 
th(L) SI to SHCP 3.0 3.0 

ts(H) Setup Time, HIGH or LOW 10.0 10.0 
ts(L) AfW to SHCP 10.0 10.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) AfW to SHCP 0 0 

ts(H) Setup Time, HIGH or LOW 10.0 10.0 
ts(L) STCP to SHCP 10.0 10.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) STCP to SHCP 0 0 

ts(L) 
Setup Time, LOW 

7.0 7.0 
CS to SHCP 

ns 3·6 

th(H) 
Hold Time, HIGH 

0 0 
CS to SHCP 

tw(H) SHCP Pulse Width, 5.0 6.0 
3·8 tw(L) HIGH or LOW 5.0 6.0 

ns 

tw(H) STCP Pulse Width, 6.0 7.0 
3·8 tw(L) HIGH or LOW 5.0 6.0 

ns 
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54F/74F675A 

16-Bit Serial-In, Serial/Parallel-Out 
Shift Register 

Description 
The 'F675A contains a 16-bit serial inlserial out shift register and a 16-bit 
parallel out storage register_ Separate serial input and output pins are pro­
vided for expansion to longer words. By means of a separate clock, the 
contents of the shift register are transferred to the storage register. The 
contents of the storage register can also be loaded back into the shift 
register. A HIGH signal on the Chip Select input prevents both shifting 
and parallel loading. 

• Serlal-Io-Parallel Converter 
• 16-81t Serial 1/0 Shift Reglsler 
• 16·81t Parallel Out Storage Reglsler 
• Recirculating Parallel Transfer 
• Expandable for Longer Words 
• Slim 24 Lead Package 
• 'F675A Version Prevents False Clocking through CS or RIW Inputs 

Ordering Code: See Section 5 

Logic Symbol 

-0 CS 

-0 SHCP 

R/W 

STCP 

Sl 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

SI 
CS 
SR'CP 
STCP 
RIW 
SO 

°0·°15 

Description 

Serial Data Input 
Chip Select Input (Active LOW) 
Shift Clock Pulse Input (Active Failing Edge) 
Store Clock Pulse Input (Active Rising Edge) 
ReadlWrite Input 
Serial Data Output 
Parallel Data Outputs 

4·529' 

67SA 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

02 01 00 NC so STep 51 

[jjJ~[!][!]ill[!][!] 

Q, Ii1l 
04~ 

GND IHI 
NC~ 

Qs[!j] 

Q61rrl 

Or!!!! 

[j!]2!iJ[!j]I!1I~~~ 
Qs Qg 010 He 011 012 013 

Pin Assignment 
for LCC and PCC 

54FI74F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 

[!lR/W 

[!] SHCP 

rncs 
[!] NC 

~vcc 

~Q15 

~Q .. 
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Functional Description 
The 16-bit shift register operates in one of four 
modes, as determined by the signals applied to the 
Chip Select (CS), Read/Write (R/W) and Store Clock 
Pulse (STCP) input. State changes are indicated by 
the falling edge of the Shift Clock Pulse (SHCP). In 
the Shift Right mode, data enters Do from the 
Serial Input (SI) pin and exits from Q15 via the 
Serial Data Output (SO) pin. In the Parallel Load 
mode, data from the storage register outputs enter 
the shift register and serial shifting is inhibited. 

Shift Register Operations Table 

Control Inputs Operating 

CS RfW SHCP STCP 
Mode 

H X X X Hold 
L L t X Shift Right 
L H t L Shift Right 

L H H 
Parallel Load, 
No Shifting 

Storage Register Operations Table 

Inputs 

CS RfW STCP 

H X X 
L H X 
L L t 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
1= LOW-ta-HIGH Transition 

Operating 
Mode 

Hold 
Hold 
Parallel Load 

4-530 

The storage register is in the Hold mode when 
either CS or R/W is HIGH. With CS and R/W both 
LOW, the storage register is parallel loaded from 
the shift register on the riSing edge of STCP. 

To prevent false clocking of the shift register, 
SHCP should be in the LOW state during a LOW­
to-HIGH transition of CS. To prevent false clocking 
of the storage register, STCP should be LOW dur­
ing a HIGH-to-LOW transition of CS if R/W is LOW, 
and should also be LOW during a HIGH-to-LOW 
transition of R/W if CS is LOW. 



Logic Diagram 

PE 
SI--------+---~----~--------~ Do 

SHCP------~~--~--_+~ 
CP 

R/W 

STCP 
CP 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

PO·P15 

Q15 

QO·Q15 

16 

00.0 15 

QO·Q15 

16 

QO·Q15 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 106 160 rnA Vcc=Max 

AC Characteristics: See Section 3 for waveforms and load c~;'figurations 

54 F/74F 54F 74F 

TA = +25°C TA• Vee= TA• Vee = 
Symbol Parameter Vee = +5.0 V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 130 85 MHz 

tpLH Propagation Delay 3.0 8.0 10.5 2.5 12.0 
tpHL STCP to On 3.0 10.5 13.5 2.5 15.0 

ns 

tpLH Propagation Delay 4.0 7.0 9.5 3.5 10.5 
tpHL SHCP to SO 4.5 8.0 10.5 4.0 12.0 

ns 

4·531 
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SO 

• 

Fig. 
No. 

3·1 

3·1 
3·7 

3·1 
3·8 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Fig. 

Vee= + 5.0 V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.5 4.0 
ts(L) CS or R/W to STCP 5.5 6.5 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) CS or R/W to STCP 0 0 

ts(H) Setup Time, HIGH or LOW 3.0 3.5 
ts(L) SI to SHCP 3.0 3.5 

ns 3·6 
th(H) Hold Time, HIGH or LOW 3.0 3.5 
th(L) SI to SHCP 3.0 3.5 

ts(H) Setup Time, HIGH or LOW 6.5 7.5 
ts(L) R/W to SHCP 9.0 10.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) R/W to SHCP 0 0 

ts(H) Setup Time, HIGH or LOW 7.0 8.0 
ts(L) STCP to SHCP 7.0 8.0 

ns 3·6 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) STCP to SHCP 0 0 

ts(H) Setup Time, HIGH or LOW 3.0 3.5 
ts(L) CS to SHCP 3.0 3.5 

ns 3·6 
th(H) Hold Time, HIGH or LOW 3.0 3.5 
th(L) CS to SHCP 3.0 3.5 

ts(L) Setup Time, LOW 
SHCP to STCP 

8.0 9.0 

ns 3·5 

th(H) 
Hold Time, HIGH 0 0 
SHCP to STCP 

tw(H) SHCP Pulse Width 5.0 6.0 
tw(L) HIGH or LOW 5.0 6.0 

ns 3·8 
tw(H) STCP Pulse Width 6.0 7.0 
tw(L) HIGH or LOW 5.0 6.0 
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54F/74F676 

16-Bit Serial/Parallel-In, Serial-Out Shift Register 

Description 
The 'F676 contains 16 flip·flops with provision for synchronous parallel or 
serial entry and serial output. When the Mode (M) input is HIGH, 
information present on the parallel data (PO·P1S> inputs is entered on the 
falling edge of the Clock Pulse (CP) Input signal. When M is LOW, data is 
shifted out of the most significant bit position while information present 
on the Serial (SI) Input shifts Into the least significant bit position. A 
HIGH signal on the Chip Select (CS) input prevents both parallel and 
serial operations. 

• 16·81t Parallel·to·Serlal Conversion 
• 16-81t Serlal·ln, Serlal·Out 
• Chip Select Control 
• Slim 24 Lead 300 mil Package 

Ordering Code: See Section 5 

Logic Symbol 

Po P, P2 P3 P4 P5 Ps P7 Pa Pg P,o Pll P'2 P'3 p,. P'5 

CS 

-0 CP 

51 

M 

so 

Input Loadlng/Fan.Out: See Section 3 for U.L. definitions 

Pin Names Description 

Parallel Data Inputs 
Chip Select Input (Active LOW) 
Clock Pulse Input (Active LOW) 
Mode Select Input 
Serial Data Input 
Serial Output 

4·533 

51 

M 

P, 

P2 

P3 

P3 !!j 

P4~ 

GNO !HI 
Ne ~ 

Ps I!j 

P6 @J 

P7 I!!I 

676 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

p, P1PoNCSOM 51 

[jj]~[!][!]0[!][!] 

~1lil~1!1I~~~ 
Ps P9 PIO Ne PlI P12 P13 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

Vee 

P'5 

P'4 

P'3 

P12 

P ll 

P,o 

P g 

Ps 

P7 

Ps 

P5 

[!]NC 

[!]EP 
WOS 
ill Ne 

~VCG 

~P15 

~P14 

• 
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Functional Description 
The 16·bit shift register operates in one of three 
modes, as indicated in the Shift Register 
Operations Table. 

HOLD-a HIGH signal on the Chip Select (CS) 
input prevents clocking, and data is stored in the 
sixteen registers. 

Shift/Serial Load-data present on the SI pin shifts 
into the register on the falling edge of CPo Data 
enters the 0 0 position and shifts toward 0 15 on 
successive clocks, finally appearing on the SO pin. 

Parallel Load-data present on PO·P15 are entered 
into the register on the falling edge of CPo The SO 
output represents the 0 15 register output. 

To prevent false clocking, CP must be LOW during 
a LOW·to·HIGH transition of CS. 

Shift Register Operations Table 

H 
L 
L 

Control Input 

M 

X 
L 
H 

Block Diagram 

M 

C5 

CP 

51 

x 
1 
1 

Operating Mode 

Hold 
Shift/Serial Load 
Parallel Load 

CP 

Do 

PE 

H = HIGH Voltage level 
l= lOW Voltage level 
X = Immaterial 
1= HIGH·to·lOW Transition 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F174F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

Icc Power Supply Current 48 72 rnA Vcc=Max 

4·534 

so 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA,Vee= TA,Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL =50 pF CL =50 pF CL =50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 110 75 90 MHz 3·1 

t pLH Propagation Delay 4.5 9.0 11.0 4.5 17.0 4.5 12.0 3·1 
tpHL CP to SO 5.0 9.0 12.5 5.0 14.5 5.0 13.5 

ns 
3-8 

• AC Operating Requirements: See Section 3 for waveforms 

54FI74F 54F 74F 

Symbol Parameter 
TA= + 25°C TA,Vee= TA,VeC= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0 
ts(L) SI to CP 4.0 4.0 4.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 4.0 4.0 4.0 
th(L) SI to CP 4.0 4.0 4.0 

ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0 
ts(L) Pn to CP 3.0 3.0 3.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 4.0 4.0 4.0 
th(L) Pn to CP 4.0 4.0 4.0 

ts(H) Setup Time, HIGH or LOW 8.0 8.0 8.0 
ts(L) M to CP 8.0 8.0 8.0 

ns 3-6 
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) M to CP 2.0 2.0 2.0 

ts(L) 
Setup Time, LOW 

10.0 12.0 10.0 
CS to CJ5 

ns 3-6 

th(H) 
Hold Time, HIGH 

10.0 10.0 10.0 CS to CJ5 

tw(H) CP Pulse Width 4.0 5.0 4.0 
3-8 

tw(L) HIGH or LOW 6.0 8.0 6.0 
ns 
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54F/74F779 

8-Bit Bidirectional Binary Counter 
Wi 3-State Outputs 

chronous 8-stage up/down counter with 
multiplex 
functions (hoi , 

s for bus-oriented applications. All control 
nt down, synchronous load) are controlled 

by two mode pins ( 
easy cascading. All state 
clock. 

• Multiplexed 3·State I/O Ports 
• Built in Lookahead Carry Capability 
• Count Frequency 100 MHz Typ 
• Supply Current 80 mA Typ 

Ordering Code: See Section 5 

Logic Symbol 

-0 CET 

cp 

-oOE 

also features carry lookahead for 
itiated by the rising edge of the 

TC 0-

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

SO,S1 
OE 
CET 
CP 
TC 

Data Inputs 
Data Outputs 
Select Inputs 

Description 

Output Enable Input (Active LOW) 
Count Enable Trickle Input (Active LOW) 
Clock Pulse Input (Active Rising Edge) 
Terminal Count Output (Active LOW) 

4-536 

NC []] 

GND [iQ] 

NC ITIl 
110. Ii] 

1/05 Ii] 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

1/03 1102 NC 1/01 1/00 

11l1Il11l[]]m 

~~~[i7]~ 
1/06 1107 NC OE 51 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25/12.5 

[3J CP 

iIlCET 

[i] NC 

~ Vee 

~SO 



Logic Diagram 

OE MO M1 CP 

I~-:,-;;--------------------------:-N.-;: 
I 1;,,"- ... I 

i r-'~ ~ :n---, I p I I ClK I 

iru 1 ~~ ~: 0~1 ~ Y I STAGESL ________________________ AoJ __ 1 

00 

~ 
ClK D U A E~-01 

~----------------~----_r~--_4~ 

I 

~ E 1---- 0 , 

~------------------,_------,_r_--~Ar'~·~ 
ClK D U 

§p-f 
I 

" E~-O' 
~----------------~----_r~--~~ 

ClK D U 

I 

~ Er--O, 
~------------------,_------~r_--~·r4~J--

ClK D U 

Ft I 
A, E~-O' 

~----------------~----_r~--~~ 

ClK D U 

I t=I 
~~~~~~::::::::::::::::::~C~lK::::::~D;U:::::jA6 E~~06 

I --= ~ 
-

ClK DU 
A, E~~O' 

~----------------------~~I 

9 TC 
Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Function Table 

51 So CET OE 

X X X H 

X X X L 

L L X X 

(not LL) H X 

H H X X 

H L L X 

L H L X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

CP Function 

X 1100 to 1/07 in High Z 

X Flip-flop outputs appear on 1/0 lines 

1 Parallel load all flip-flops 

1 Hold (TC held HIGH) 

1 Hold 

t Count Up 

t Count Down 

t = LOW-to-HIGH Clock Transition 
(not LL) means So and S1 should never both be LOW level at the same time. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 50 70 Outputs HIGH 

ICCL Power Supply Current 80 100 mA Outputs LOW Vcc= Max 

Iccz 80 100 Outputs 
Disabled 
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AC Characteristics: See Section 3 for waveforms and. load configurations 

54F174F 54F 74F 

TA= +25°C TA, Vce= TA'VCC= Fig. Symbol Parameter Vcc= +5.0V Mil Com Units 
No. 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 80 100 MHz 
3·1 
3·2 

tpLH Propagation Delay 3.0 3·1 
tpHL CP to lIOn 4.5 ns 

3·2 

t pLH 
Propagation Delay 

6.0 
3·1 

CET to fC ns 
3·2 • 

tpHL 
Propagation Delay 

5.0 3·1 
CP to TC 

ns 
3·2 

tpZH Output Enable Time 
12.0 3·1,3·12 

tpZL 12.0 
ns 

3·13 

tpHZ Output Disable Time 
12.0 3·1,3·12 

tpLZ 12.0 
ns 

3·13 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA=+25°C TA, Vce= TA, Vce= 

Units 
Fig. 

Vce= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) Data to CP 5.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 0 
th(L) Data to CP 0 

ts(H) Setup Time, HIGH or LOW 12.0 
ts(L) OE to CP 12.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 0 
th(L) OE to CP 0 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) CET to CP 10.0 

ns 3·14 
th(H) Hold Time, HIGH or LOW 0 
th(L) CET to CP 0 

tw(H) Clock Pulse Width, HIGH 5.0 ns 3-2,3-7 
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54F/74F784 

8-Bit Serial-Parallel Multiplier 
With AdderlSubtractor 

Description 
The 'F784 is a serial (nx8)-bit multiplier with a final stage adder/subtractor 
for optional use in adding a B bit to obtain S ± B_ A (Bn_1)-bit can also be 
added via an internal flip-flop to achieve a 1-bit delay. The x word is 
parallel loaded (eight bits wide) into latches and the y word is clocked in 
serially from a shift register. The 'F784 is particularly useful for high­
speed digital filtering or butterfly networks in Fast Fourier Transforms. 

• Twos Complement Multiplication 
• Cascadable for any Number of Bits 
• Full Adder and B-1 Input Included for Maximum 

Flexibility 
• Maximum Clock Frequency 50 MHz Guaranteed 
• Supply Current 100 mA Max 

Ordering Code: See Section 5 

Logic Symbol 

K 

cp 

A/S 
SP S±B 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

XO-X7 
Y 
CP 
K 
M 
PL 
A/S 
SP 
S±B 
Bn 
Bn-1 

Description 

Multiplicand Data Inputs 
Serial Multiplier Input 
Clock Pulse Input 
Serial Expansion Input 
Mode Control Input 
Parallel Load Input 
Add/Subtract 
Serial X·Y Product Output 
Serial X.Y ± B Output 
Serial B Input 
Delayed Serial B Input 

4-540 

Connection Diagrams 

cp II] 

GND !1ID 

M[!i] 

K~ 

AIS 'J] 

Pin Assignment 
for DIP and SOIC 

S±B SP Xo x, X2 

1I][I][!]w[4J 

[Ilx, 
J _ 

[2J PL 

[1][5J~[i7]~ 
Bn Xl X6 X5 X4 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.375 

25112.5 
25/12.5 

0.5/0.375 
0.5/0.375 

OJ B" , 

~ Vee 

[i9]v 



Functional Description 
The 'F784 is a serial-parallel a-bit multiplier. Also 
included is an adder/subtractor stage. The X word 
(multiplicand) is loaded into a register while 
simultaneously clearing the arithmetic cell flip­
flops in preparation for a multiplication. The Y 
word (multiplier) is clocked in serially. 

Expansion capability is provided via the M and K 
Inputs. The K (cascade) input is connected to the 
50 output of the more significant chip. The M 
(mode) input is used to determine whether the 
multiplicand is to be treated as a two's 
complement or unsigned number. 

The 'F784 has logic to enable complex arithmetic 
to be performed. A serial adder/subtractor enables 
constants to be added to the product. Typically 
this feature would be used in FFT butterfly 
networks to reduce package count and power. 

Two outputs are provided: the product XV and the 
product XY ± B. Because of the internal 
adder/subtractor, a speed advantage is gained 
when using the 'F784 over using a separate adder 
and multiplier chip. 

During a multiplication operation, the first clock 
cycle is used to load both the X word 
(multiplicand) and the first bit of the Y word 
(operand) into the input registers. At this time 
there is no valid data at the 5P output so that B 
bits added will not give the correct sum output. In 
order to load the first B bit on the same clock as X 
and Y, a Bn•1 input is provided which delays the B 
data by one clock cycle. Thus, a valid output 
results. 

4-541 

Logic Diagram 

N' 
SUBTRACT 

CLOCK 
K M (CP) 

" 

" ... 
~E"'ST'"S 

~ 

784 

'. 

" 

" 

" 

F, SUM 

Please note that this diagram Is provided only for the 

understanding of logic operations and should not be used 
to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 67 100 rnA Vce=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee = TA • Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
CL=50pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 50 65 50 MHz 3·1 

t pHL 
Propagation Delay 

6.0 10.0 13.0 5.0 14.5 3·1 
PL to SP 

ns 
3·11 

tpHL 
Propagation Delay 

5.5 9.5 12.0 4.5 13.5 
3-1 

PL to S± B ns 
3-11 

tpLH Propagation Delay 4.0 6.5 9.0 3.5 10.0 3-1 
tpHL CP to SP 4.5 8.0 10.5 4.0 12.0 

ns 
3-7 

tpLH Propagation Delay 4.0 7.0 9.0 3.5 10.0 3-1 
tpHL CP to S± B 4.0 7.0 9.0 3.5 10.0 

ns 
3-7 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Set up Time, HIGH or LOW 13.0 14.0 
ts(L) K to CP 9.0 10.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) K to CP 1.0 1.0 

ts(H) Set up Time, HIGH or LOW 15.0 16.0 
ts(L) y to CP 15.0 16.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 1.5 1.5 
th(L) Y to CP 1.5 1.5 

ts(H) Set up Time, HIGH or LOW 5.0 6.0 
ts(L) X to PL 5.0 6.0 

ns 3-14 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) X to PL 2.0 2.0 

ts(H) Set up Time, HIGH or LOW 7.0 8.0 
ts(L) Bn to CP 7.0 8.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 0 0 
th(L) Bn to CP 0 0 

ts(H) Set up Time, HIGH or LOW 12.0 13.0 
ts(L) A/S to CP 12.0 13.0 

ns 3-5 
th(H) Hold Time, HIGH or LOW 1.5 1.5 
th(L) Ais to CP 1.5 1.5 

ts(H) Set up Time, HIGH or LOW 4.0 5.0 
ts(L) Bn-1 to CP 4_0 5.0 

ns 3"5 
th(H) Hold Time, HIGH or LOW 0 1.0 
th(L) Bn_1 to CP 0 1.0 

tw(L) PL Pulse Width, LOW 5.0 6.0 ns 3-11 

tw(H) CP Pulse Width 5.0 6.0 
3-7 

tw(L) HIGH or LOW 5.0 6.0 
ns 

tree 
Recovery Time 

6.5 7.5 ns 3-11 
PL to CP 

4-543 



821 

54F/74F821 

10-Bit OoType Flip-Flop 

T -bit D-type flip-flop with 3-state true outputs arranged in 
e 'F821 is functionally identical to the AM29821. 

CP 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Data Inputs 
Data Outputs 
Output Enable 
Clock Input 

Description 

4-544 

Connection Diagrams 

DB@ 

D9l~ 

GND~ 

NC ~ 

Cp [isJ 
09[171 

Os [1~ 

Pin Assignment 
for DIP and SOIC 

07 06 D~ NC 04 03 02 

[ii][iOJIill~[7]~@] 

~~~~~~l~~ 
o~ o~ 0', NC 0 .. 0, 0; 

Pin Assignment 
for Lee and pee 

54FI74F(U_L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.75 

@]01 

@]Oo 

[2JOE 

IT! NC 

~w,' 

I fu] 0'1 

I J2sI 0, 



Functional Description 
The 'F821 consists of ten D-type edge-triggered 
flip-flops. This device has 3-state true outputs for 
bus systems organized in a broadside pinning. The 
buffered Clock (CP) and buffered Output Enable 
(OE) are common to all flip-flops. The flip-flops will 
store the state of their individual D inputs that 
meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. With the OE LOW the 
contents of the flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. 

The 'F821 is functionally and pin compatible with 
the AM29821. 

Function Table 

Inputs Internal Output 
Function 

OE CLR EN CP 0 Q 0 

H X L t L L Z High Z 

H X L t H H Z High Z 

H L X X X L Z Clear 

L L X X X L L Clear 

H H H X X NC Z Hold 

L H H X X NC NC Hold 

H H L t L L Z Load 

H H L t H H Z Load 

L H L t L L L Load 

L H L t H H H Load 

4-545 

H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
t = LOW-to-HIGH Transition 
NC = No Change 

821 
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Logic Diagram 

Do 0, 0, 05 D. 0, 09 

~--~----~-+----~4-----~+----4-4----~~----~+---~~----~-r----~1---~ 

00 0, 0, 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

05 o. 0, 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

0, 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 75 110 rnA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA • Vce= TA• Vee = 
Symbol Parameter Vec= +5.0V Mil Com Units 

CL =50 pF CL=50 pF CL =50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 

tpLH Propagation Delay 7.5 ns 
tpHL CP to On 9.5 

tpZH Output Enable Time 11.5 
tpzL OE to On 7.5 

ns 
tpHz Output Disable Time 7.0 
tpLZ OE to On 5.5 

4·546 

Fig. 
No. 

3-1 

3-1 
3-7 

3-1 
3-12 
3-13 

09 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) On to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) On to CP 2.0 

tw(H) CP Pulse Width 5.0 
3·7 

tw(L) HIGH or LOW 5.0 
ns • 
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54F/74F823 

9-Bit D-Type Flip Flop 

T it buffered register. It features Clock Enable and Clear 
ity bus interfacing in high performance 
t s. 

Ordering Code: See Section 

Logic Symbol 

CLR 
EN 
CP 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Do·Ds 
Oo·Os 
OE 
CLR 
CP 
EN 

Data Inputs 
Data Outputs 
Output Enable 
Clear 
Clock Input 
Clock Enable 

Description 

4·548 

Connection Diagrams 

08[2] 

CIRITIJ 
GND [~ 

08 r161 

Pin Assignment 
for DIP and sOle 

0, Dc Do NC 0,_ 0, 0, 

lliJ ~@] @] [7] @] @] 

~ @Q]~ ~ l23! l«J ~ 
0, o. 0- NC 0, 0; 0, 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 

0.5/0.75 
0.5/0.375 

mOl 
liJ Do 

i~J DE 

1J:1 NC 

I 
~Vcc 

I [2_7J o~ 

126l o1 



Functional Description 
The 'F823 device consists of nine Ootype edge­
triggered flip-flops. It has 3-state true outputs for 
bus systems organized in a broadside pinning. The 
buffered Clock (CP) and buffered Output Enable 
(OE) are common to all flip-flops. The flip-flops will 
store the state of their individual 0 inputs that 
meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. With the OE LOW the 
contents of the flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. In 
addition to the Clock and Output Enable pins, the 
'F823 has Clear (CLR) and Clock Enable (EN) pins. 
This device is ideal for parity bus interfacing in 
high performance systems. 

Function Table 

Inputs Internal Output 

OE CLR EN 

H X L 

H X L 

H L X 

L L X 

H H H 

L H H 

H H L 

H H L 

L H L 

L H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z=High Impedance 
1= LOW-to-HIGH Transition 
NC = No Change 

CP 0 Q 0 

I L L Z 

I H H Z 

X X L Z 

X X L L 

X X NC Z 

X X NC NC 

I L L Z 

I H H Z 

I L L L 

I H H H 

4-549 

823 

When the CLR is LOW and the OE is LOW, the 
outputs are LOW. When CLR is HIGH, data can be 
entered into the flip-flops. When EN is LOW, data 
on the inputs is transferred to the outputs on the 
LOW to HIGH clock transition. When the EN is 
HIGH, the outputs do not change state regardless 
of the data or clock inputs transitions. 

Function 

High Z 

High Z 

Clear 

Clear 

Hold 

Hold 

Load 

Load 

Load 

Load 

a 
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Logic Diagram 

E-----T'"""" 

CP~----~~~~----;---II---~---~---r----r---~~--~ 

DO 05 o. 0, D. 

CLR ---C~-~-4--~-4_-~-+_-~-~-~-~-+-~---~_t-~~_+-~ 

OE --~~--4-4---+-4_--+-+_--~~-~~~-~~--~_t---+_+----

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

05 06 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

0, 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 110 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = + 25°C TA, Vee= TA, Vee= 
Symbol Parameter Vce= +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 

tpLH Propagation Delay 7.5 
tpHL CP to On 9.5 

ns 

tpHL 
Propagation Delay 15.0 
CLR to On 

ns 

tpZH Output Enable Time 11.5 
tpZL OE to On 7.5 

ns 
t pHZ Output Disable Time 7.0 
tpLZ OE to On 5.5 

4-550 

Fig. 
No. 

3·1 

3·1 
3·7 

3-1 
3-9 

3-1 
3-12 
3-13 

o. 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vec= 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) On to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) On to CP 2.0 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) EN to CP 3.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 0 
th(L) EN to CP 0 

tw(H) CP Pulse Width 5.0 ns 3·7 
tw(L) HIGH or LOW 5.0 

tw(L) CLR Pulse Width, LOW 5.0 ns 3·9 

tree CLR Recovery Time 5.0 ns 3·11 
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54F/74F825 

8-Bit D-Type Flip Flop 

buffered register. It has Clock Enable and Clear 
al for parity bus interfacing in high performance 

Iso included in the 'F825 are multiple 
I of the interface. 

Ordering Code: See Section 5 

Logic Symbol 

CLR 
CP 

EN 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-07 
0 0.07 

OE1, OE2, OE3 
EN 
CLR 
CP 

Data Inputs 
Data Outputs 
Output Enable 
Clock Enable 
Clear 
Clock Input 

Description 

4-552 

Connection Diagrams 

Dc [gl 

CCR~ 

GNO ~ 

NC B]] 

Pin Assignment 
for DIP and SOIC 

D~ 0', 04 NC OJ 02 0, 

[ii]~[9][9][j][Ij[9] 

moo 
WOE, 
[2J DE, 

[I]NC 

cP[16] ~vcc 

EN i-i7] J \2TI OEJ 

0" ~8j ~ Ou 

. ~------------~/ 
~~lEl~~~~ 
Ob 0·, 04 NC 03 02 0, 

Pin Assignment 
for Lee and pee 

S4Fn4F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 

0.5/0.75 



Functional Description 
The 'F825 consists of eight D-type edge-triggered 
flip-flops. This device has 3-state true outputs for 
bus systems, organized in a broadside pinning. In 
addition to the clock and output enable pins, the 
buffered clock (CP) and buffered Output Enable 
(DE) are common to all flip-flops. The flip-flops will 
store the state of their individual D inputs that 
meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. With the OE LOW, the 
contents of the flip-flops are available at the 
outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE 
input does not affect the state of the flip-flops. The 
'F825 has Clear (CLR) and Clock Enable (EN) pins. 
These pins are ideal for parity bus interfacing in 
high performance systems. 

When the CLR is LOW and the OE is LOW the 
outputs are LOW. When CLR is HIGH, data can be 
entered into the flip-flops. When EN is LOW, data 
on the inputs is transferred to the outputs on the 
LOW-to-HIGH clock transition. When the EN is 
HIGH the outputs do not change state, regardless 
of the data or clock input transitions. 

Function Table 

Inputs Internal Output 

DE erR EN CP 0 Q 0 

H X L 1 L L Z 

H X L I H H Z 

H L X X X L Z 

L L X X X L L 

H H H X X NC Z 

L H H X X NC NC 

H H L I L L Z 

H H L I H H Z 

L H L I L L L 

L H L I H H H 

4·553 

Function 

High Z 

High Z 

Clear 

Clear 

Hold 

Hold 

Load 

Load 

Load 

Load 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Immaterial 
Z = High Impedance 
1= LOW·to·HIGH Transition 
NC = No Change 

825 



825 

Logic Diagram 

E-------{ 

cp--l---------~~--r_----~r_----~~----_r------_r------~------,_----~ 

00 0, 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

05 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

06 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 86 mA Vee=Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA, Vee= TA, Vce= 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 100 MHz 

tpLH Propagation Delay 7.5 
tpHL CP to On 9.5 

ns 

tpHL 
Propagation Delay 

15.0 
CLR to On 

ns 

tpZH Output Enable Time 11.5 
tpZL OE to On 7.5 

ns 
tpHZ Output Disable Time 7.0 
tpLZ OE to On 5.5 

4·554 

Fig. 
No. 

3·1, 

3-1 
3-7 

3-1 
3-9 

3-1 
3·12 
3-13 

07 
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AC Operating Requirements: See Section 3 for waveforms 

54F174F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee= +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 2.0 
ts(L) D to CP 2.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 
th(L) D to CP 2.0 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) EN to CP 3.0 • ns 3·5 
th(H) Hold Time, HIGH or LOW 0 
th(L) EN to CP 0 

tw(H) CP Pulse Width 5.0 3·7 
tw(L) HIGH or LOW 5.0 

ns 

tw(L) CLR Pulse Width, LOW 5.0 ns 3·9 

tree CLR Recovery Time 5.0 ns 3·11 
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827 • 828 

54F/74F827 • 54F/74F828 

10-Bit Buffers/Line Drivers 

T , 828 10-bit bus buffers provide high performance bus 
r wide data/address paths or buses carrying parity. 

NOR output enables for maximum control 

d pin compatible to AM D's 29827 
on of the 'F827. 

Ordering Code: See Section 5 

Logic Symbol 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

OE1, OE2 
00-07 
0 0-07 

Output Enable 
Data Inputs 
Data Outputs 

Description 

4·556 

Connection Diagrams 

08 \1] 

D9l~3j 

GND ~ 

NC ~ 

Pin Assignment 
for DIP and sOle 

D, Db D" NC 0., 0, 0" 

[E]G]LEl~rzJ[!J~ 
- -

~@l~~~~~ 
6- 06 0'0 NC 04 ciJ ch 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

75140 (30) 

, III 0, 

[I! Do 

woe 
ll!] NC 
, 

@! Vee 

~Ol' 

~6, 



.Functional Description 
The 'F827 and 'F828 are line drivers designed to be 
employed as memory address drivers, clock drivers 
and bus oriented transmitters/receivers which 
provide improved PC board density. The devices 
have 3-state outputs controlled by the Output 
Enable (OE) pins. The outputs can sink 64 mA and 
source 15 mAo Input clamp diodes limit high speed 
termination effects. 

Function Table 

Inputs Outputs 

OE On 
'F827 

L H H 
L L L 
H X Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X=lmmaterial 
Z= High Impedance 

Logic Diagram 

On 

'F828 

L 
H 
Z 

Function 

Transparent 
Transparent 
High Z 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

ICCH 40 60 
Iccl Power Supply Current 60 90 rnA Vcc=Max 
Iccz 60 90 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA= + 25°C TA'VCC= TA'VCC= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50 pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 6.0 3·1 
tpHl Data to Output ('F827) 5.0 ns 

3·4 

tplH Propagation Delay 5.0 3·1 
tpHl Data to Output ('F828) 5.0 

ns 
3·3 

tpZH Output Enable Time 7.0 
tpZl OE to On 8.0 3·1 

ns 3·12 
tpHZ Output Disable Time 7.0 3·13 
tpLZ OE to On 8.0 
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54F/74F841 

10-Bit Transparent Latch 

terface latch is designed to eliminate the extra packages 
ting latches and provide extra data width for wider 

s carrying parity. The 'F841 is a 10-bit 
ion of the 'F373. 

Ordering Code: See Section 5 

Logic Symbol 

LE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Data Inputs 
Data Outputs 
Output Enable 
Latch Enable 

Description 

4·559 

841 

Connection Diagrams 

Pin Assignment 
for DIP and sOle 

[j]]~~~~~~ 
0, 06 05 NC 04 0'1 0, 

Pin Assignment 
for Lee and pee 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75115 (12.5) 

0.5/0.375 
0.5/0.375 

• 
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Functional Description 
The 'F841 device consists of ten Ootype latches 
with 3-state outputs. The flip-flops appear 
transparent to the data when Latch Enable (LE) is 
HIGH. This allows asynchronous operation, as the 
output transition follows the data in transition. On 
the LE HIGH-to-LOW transition, the data that meets 
the setup and hold time is latched. Data appears 
on the bus when the Output Enable (OE) is LOW. 
When OE is HIGH the bus output is in the high 
impedance state. 

Function Table 

Inputs Internal Output 

OE LE 0 Q 0 

X X X X Z 

H H L L Z 

H H H H Z 

H L X NC Z 

L H L L L 

L H H H H 

L L X NC NC 

L X X H H 

L X X L L 

L X X H H 

H L X L Z 

H L X H Z 

Logic Diagram 

Function 

High Z 

High Z 

High Z 

Latched 

Transparent 

Transparent 

Latched 

Preset 

Clear 

Preset 

Latched 

Latched 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

4-560 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = HIGH Impedance 
NC = No Change 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

lee Power Supply Current 50 75 rnA Vee= Max 

AC Characteristics: See Seetion 3 for waveforms and load configurations 

54F174F 54F 74F 

TA = +25°C TA, Vee = TA, Vee= Fig. Symbol Parameter Vee = +5.0V Mil Com Units 
No. 

CL=50 pF CL =50 pF CL=50 pF • 
Min Typ Max Min Max Min Max 

tpLH Propagation Delay 8.0 ns 3-1 
tpHL On to On 6.0 3-4 

tpLH Propagation Delay 13.0 ns 3-1 
tPHL LE to On 8.0 3-7 

tpZH Output Enable Time 11.0 
tpZL OE to On 8.0 3-1 

ns 3-12 
tpHZ Output Disable Time 7.0 3-13 
tpLZ OE to On 5.0 

AC Operating Requirements: See Section 3 for waveforms 

54FI74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) On to LE 3.0 

3-15 ns 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) On to LE 3.0 

tw(H) LE Pulse Width, HIGH 4.0 ns 3-7 
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54F/74F843 

9-Bit Transparent Latch 

T erface latch is designed to eliminate the extra packages 
ting latches and provide extra data width for wider 
bu s carrying parity. 

Ordering Code: See Section 5 

Logic Symbol 

LE 

PRE 
0 8 0 7 0 6 0 5 0 4 0 3 O2 0 1 0 0 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Do-Os 
Oo·Os 
OE 
LE 
CLR 
PRE 

Data Inputs 
Data Outputs 
Output Enable 
Latch Enable 
Clear 
Preset 

Description 

4·562 

Connection Diagram 

De I1]l 

CCR§] 
GND §j 

NC B] 

LE [ill 

m@l 
o81~ 

Pin Assignment 
for DIP and SOIC 

07 06 05 NC Do 03 02 

[iiJ[ill[E[E[IJ[E[E 

~~~~~~[§ 
o Of. 0" NC Do 03 02 

Pin Assignment 
for LCC and PCC 

54F/74F(U.L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 



Functional Description 
The 'F843 consists of nine Ootype latches with 
3-state outputs. The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH. This 
allows asynchronous operation, as the output 
transition follows the data in transition. On the LE 
HIGH-to-LOW transition, the data that meets the 
setup times is latched. Data appears on the bus 
when the Output Enable (OE) is LOW. When OE is 
HIGH, the bus output is in the high impedance 

Function Tables 

Inputs Internal 

CLR PRE 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H L 

L H 

L L 

L H 

H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z= High Impedance 
NC = No Change 

OE 

X 

H 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

LE D Q 

X X X 

H L L 

H H H 

L X NC 

H L L 

H H H 

L X NC 

X X H 

X X L 

X X H 

L X L 

L X H 

4-563 

843 

state. In addition to the LE and OE pins, the 'F843 
has a Clear (CLR) pin and a Preset (PRE) pin. These 
pins are ideal for parity bus interfacing in high 
performance systems. When CLR is LOW, the 
outputs are LOW if OE is LOW. When CLR is 
HIGH, data can be entered into the latch. When 
PRE is LOW, the outputs are HIGH if OE is LOW. 
Preset overrides CLR. 

Output 
Function 

0 

Z High Z 

Z High Z 

Z High Z 

Z Latched 

L Transparent 

H Transparent 

NC Latched 

H Preset 

L Clear 

H Preset 

Z Latched 

Z Latched 

• 
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Logic Diagram 

PRE--~>-----~------~------~------~------~ ________ ~ ______ ~ ______ ~ ______ -, 

DO D5 D6 D. 

LE 

OE--~~>------4~----~ __ ~ ____ ~+-____ ~~ ____ ~-+ ____ -+~ ____ ~ __ ~----~+-__ ~ 

00 0, 05 06 o. 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 
Symbol Parameter 

Min Typ Max 
Units Conditions 

lee Power Supply Current 50 75 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = + 25°C TA• Vee= TA• Vee = Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 8.0 3·1 
tpHL On to On 6.0 

ns 
3·4 

tpLH Propagation Delay 13.0 3·1 
tpHL LE to On 8.0 

ns 
3·7 

tpLH 
Propagation Delay 

9.0 
3·1 

PRE to On 
ns 

3·7 

tpHL 
Propagation Delay 

18.0 
3·1 

CLR to On 
ns 

3·9 

tpZH Output Enable Time 11.0 
tpZL OE to On 8.0 3·1 

ns 3·12 
tpHZ Output Disable Time 7.0 3·13 
tpLZ OE to On 5.0 
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AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 3.0 
ts(L) On to LE 3.0 

ns 3·15 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) On to LE 3.0 

tw(H) LE Pulse Width, HIGH 4.0 ns 3·7 • tw(L) PRE Pulse width, LOW 5.0 ns 3-9 

tw(L) CLR Pulse Width, LOW 6.0 ns 3-9 

tree PRE Recovery Time 12.0 ns 3-11 

tree CLR Recovery Time 12.0 ns 3-11 
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54F/74F845 

8-Bit Transparent Latch 

T 

Logic Symbol 

terface latch is designed to eliminate the extra packages 
'sting latches and provide extra data width for wider 

buses carrying parity. 

CLR 

LE 
PRE 

Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

0 0-07 
0 0-07 
OEr OE3 

LE 
CLR 
PRE 

Data Inputs 
Data Outputs 
Output Enables 
Latch Enable 
Clear 
Preset 

Description 

4-566 

Connection Diagrams 

0: t!1l 

ruB}] 
OND Ii± 

NC ~ 

LE [J]l 

PRE [i7] l 

Pin Assignment 
for DIP and sOle 
Do Do 0, NC 0, 0, D. 

[ii] [1QJrn m [f.]~[E 

~@lB ~ [l3] [g1j~ 
0. D" 0, NC 0, 0, ° 
Pin Assignment 
for Lee and pee 

54F 17 4F(U. L.) 
HIGH/LOW 

0.5/0.375 
75/15 (12.5) 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

@] Do 

I rn DE, 
[]J QE, 

CD NC 

~Vcc 

~5E3 

I?6J 08 



Functional Description 
The 'F845 consists of eight Ootype latches with 
3-state outputs_ The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH_ This 
allows asynchronous operation as the output 
transition follows the data in transition_ On the LE 
HIGH-to-LOW transition the data that meets the 
setup times is latched. Data appears on the bus 
when the Output Enable (OE) is LOW. When OE is 
HIGH, the bus output is in the high impedance 
state. 

Function Table 

Inputs Internal Output 

CLR PRE OE 

H H H 

H H H 

H H H 

H H H 

H H L 

H H L 

H H L 

H L L 

L H L 

L L L 

L H H 

H L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 

LE 

X 

H 

H 

L 

H 

H 

L 

X 

X 

X 

L 

L 

D a 0 

X X Z 

L L Z 

H H Z 

X NC Z 

L L L 

H H H 

X NC NC 

X H H 

X L L 

X H H 

X L Z 

X H Z 

4-567 

845 

• Function 

High Z 

High Z 

High Z 

Latched 

Transparent 

Transparent 

Latched 

Preset 

Clear 

Preset 

Latched 

Latched 
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Logic Diagram 

PRE------~~~----~------~--------~------~--------~------~--------~------_. 

Do 05 06 

CLR------~~~t_--~--++--~--_++_--+---++--~--_++_--~--++--~--_++_--~--~--~ 

LE-------I 

00 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

Os 06 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

54F/74F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Ice Power Supply Current 50 75 rnA Vee= Max 

4-568 
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AC Characteristics: See Section 3 for waveforms and load configurations 

54F/74F 54F 74F 

TA = +25°C TA, Vce= TA, Vee= Fig. 
Symbol Parameter Vee = +5.0V Mil Com Units 

No. 
Cl =50 pF Cl =50 pF Cl =50pF 

Min Typ Max Min Max Min Max 

tplH Propagation Delay 8.0 3-1 
tPHl On to On 6.0 

ns 
3-4 

tplH Propagation Delay 13.0 3-1 
ns 

tpHl LE to On 8.0 3-7 

Propagation Delay 
9.0 

3-1 
tplH PRE to 0 

ns 
3-7 

II 
Propagation Delay 

18.0 
3-1 

tpHl CLR to 0 
ns 

3-9 

tpZH Output Enable Time 11.0 
tpZl OE to On 8.0 3-1 

ns 3-12 

tpHZ Output Disable Time 7.0 3·13 

tpLZ OE to On 5.0 

AC Operating Requirements: See Section 3 for waveforms 

54F/74F 54F 74F 

Symbol Parameter 
TA = + 25°C TA, Vce= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No_ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, High or LOW 3.0 
ts(L) On to LE 3.0 

ns 3-15 
th(H) Hold Time, HIGH or LOW 3.0 
th(L) On to LE 3.0 

tw(H) LE Pulse Width, HIGH 4.0 ns 3-7 

tw(L) PRE Pulse Width, LOW 5.0 ns 3-9 

tw(L) CLR Pulse Width, LOW 6.0 ns 3-9 

tree PRE Recovery Time 12.0 ns 3-11 

tree CLR Recovery Time 12.0 ns 3-11 
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29F01 

29F01 

4-Bit Bipolar Microprocessor Slice 

Description 
The 29F01 is a 4-bit high-speed bipolar microprocessor slice. It features a 
16-word by 4-bit dual-port Random Access Memory (RAM), a high-speed 
8-function Arithmetic Logic Unit (ALU) and associated shifting, decoding 
and multiplexing circuitry. The microinstruction word consists of three 
groups of three bits that respectively control ALU operand source, ALU 
function and ALU result destination. Width of the data path may be 
increased by cascading with either ripple or full lookahead carry. Data 
outputs are 3-state for maximum versatility. Four status flag signals, 
carry, overflow, zero and sign, are provided by the ALU. The 
microprocessor slice is compatible with Fairchild Advanced Schottky TIL 
(FAST) devices and can be used along with FAST parts in 
microprogrammed systems to minimize cycle times. 

• Isoplanar FAST Technology 
• Plug-In Replacement for Standard 2901 C Version 
• 20% to 30% Faster than Standard 2901 in Most 

System Configurations 

Ordering Code: See Section 5 

Logic Symbol 

F=O 
cp 

4-570 

Connection Diagrams 

Pin Assignment 
for DIP 

G 

Pin Assignment 
for LCC and PCC 

~ 

~ 

w 
rn 
0 
[i] 

~ 

~ 

y, ~ 
§] 



29F01 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

Ao-A3 
Bo-B3 
10-18 
Qo• Q 3 

RAMo. RAM3 
00-03 
YO-Y3 

OE 
P 
G 
OVR 
F=O 
F3 
Cn 

Cn + 4 
CP 

Description 

A Address Inputs 
B Address Inputs 
Instruction Control Lines 
Shift Lines 
Shift Lines 
Direct Data Field 
Data Outputs 
Output Enable 
Carry Propagate Output 
Carry Generate Output 
Overflow 
ALU Operation Output 
Most Significant ALU Output Bit 
Carry-In 
Carry-Out 
Clock 

29F(U.L.) 
HIGHILOW 

0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
0.5/0.375 

25112.5 
25/12.5 

0.5/0.375 
25112.5 
25/12.5 

0.5/0.375 
0.5/0.375 
0.5/0.375 

ALU Logic Functions 

1543 Function P G I Cn +4 I OVR 

a R+S P3P2P, Po G3+ P3G2+ P3P2G, + P3P2P, Go I C4 1 C3-¥ C4 

1 S-R .. Same as R+S equations, but substitute Ri for R, in definitions • 
2 R-S .. Same as R+S equations, but substitute S, for Si in definitions • 
3 RVS LOW P3P2P, Po I P3P2P, Po+ Cn I P3P2P, Po+ Cn 

4 R II S LOW G3+G2+G, +Go I G3+ G2+ G, + Go+Cn I G3+ G2+ G, + Go+ Cn 

5 R II S LOW Same as R II S equations, but substitute R, for R in definitions 

6 RitS .. Same as R-¥ S, but substitute R, for R, in definitions • 
7 R-¥S G3 + G2+ G, + Go G3+P3G2+P3P2G,+P3P2P,PO I G3+P3G2+P3P2G, 1 

+ P3P2P, Po ,Go+ CIl ' 
See note 

+ = OR 

4-571 
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29F01 

Block Diagram 

CLOCK 

'A' (READ) 
ADDRESS 

'B' 
(READ/WRITE) 

ADDRESS 

DIRECT 
DATA IN 

CARR, IN 

OUTPUT 
ENABLE 

~ 
~ 
~ 
~ 

0 
D 

C'N 

• 

DESTINATION 
CONTROL 

ALU 
FUNCTION 

ALU 
SOURCE 

MICROINSTRUCTION DECODE 

0 
RAMo RAM SHIFT RAM3 

0 
'B' DATA IN 

'A' ADDRESS CP f-
RAM 

16 ADDRESSABLE REGISTERS 

'8' ADDRESS 
'--

'A' DATA OUT 'B' DATA OUT 

V 
F 

CP 

~ 
I LOGIC I 

'0' 

V V 
A B 0 

ALU DATA SOURCE SELECTOR 

R S 

V '(7 
R S 

8-FUNCTION ALU 

F 

0 )-
A F 

OUTPUT DATA SELECTOR 

y 

0 
DATA OUT 

4-572 

0 
0 0 0 31-a-SHIFT 

V 
0' 

a REGISTER 

a 

l 

0 
a 

__ 13 

--p 

--Cnd 

,...-F3(SIGN) 

r--- OVERFLOW 

,...-F -0000 



Source Operand and ALU Function Matrix 

~ 2,1,0 Octal 0 1 2 

."~ t 4 Source A,a A,B 0,0 
a 3 ALU 

I Function 

C n = L A+Q A+8 Q 
0 R Plus S 

Cn = H A+Q+1 A+8+1 Q+1 

C n = L Q-A-1 8-A-1 Q-1 
1 S Minus R 

C n = H Q-A 8-A Q 

C n = L A-Q-1 A-8-1 -Q-1 
2 R Minus S 

C n = H A-Q A-8 -Q 

3 R OR S AVQ A V 8 Q 

4 RAND S AAQ A A 8 0 

5 RAND S A~Q AA8 Q 

6 REX-OR S A'l-Q A '1-8 Q 

7 REX-NOR S -;;:;;:Q A "It" 8 Q 

+ = Plus; - == Minus; V = OR; 1\ :::: AND; .J.,f = EX-OR 

ALU Function Control 

Micro Code 
ALU 

15 14 13 
Octal Function Symbol 

Mnemonic Code 

ADD L L L 0 R Plus S R+S 

SUBR L L H 1 S Minus R S-R 

SUBS L H L 2 R Minus S R-S 

OR L H H 3 R OR S RvS 

AND H L L 4 RAND S RAS 

NOTRS H L H 5 RAND S R AS 

EXOR H H L 6 REX-OR S R ..... S 

EXNOR H H H 7 REX-NOR S R ..... S 

Definitions (+ = OR) 

Po = Ro + So Go = RoSo 
P1 = R1 + S1 G1 = R1 S1 
P2 = R2 + S2 G2 = R2S2 
P3 = R3 + S3 G3 = R3S3 
C4 = G3 + P3G2 + P3P2G1 + P3P2P1 Go + P3P2P1 PoCn 
C3 = G2 + P2G1 + P2P1 Go + P2P1 PoCn 

29F01 

3 4 5 6 7 

O,B O,A D,A 0,0 0,0 

8 A D+A D+Q D 

8+1 A+1 O+A+1 0+0+1 D+1 

8-1 A-1 A-D-1 Q-D-1 -D-1 

8 A A-D Q-D -D 

- B-1 -A-1 D-A-1 D-Q-1 D-1 
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-8 -A D-A D-Q D 

8 A DVA DVQ D 

0 0 D A A DAQ 0 

8 A D A A 15 A Q 0 

8 A D"ltA D-V-Q D 

B A iJ-¥:A Q:¥:Q D 

ALU Source Operand Control 

ALU Source 
Micro Code Operands 

12 11 10 
Octal 

R S 
Mnemonic Code 

AO L L L 0 A 0 
AB L L H 1 A B 
ZO L H L 2 0 0 
ZB L H H 3 0 B 
ZA H L L 4 0 A 
DA H L H 5 D A 
DO H H L 6 D 0 
DZ H H H 7 D 0 

Logic Functions for G, P, Cn + 4, and OVR 

The four signals G, P, C n, 4, and OVR are designed to 
indicate carry and overflow conditions when th~ 29F01 is 
in the add or subtract mode. The table below indicates the 
logic equations for these four signals for each of the eight 
ALU functions. The Rand S inputs are the two inputs 
selected according to the ALU source operand code. 
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ALU Destination Control 

Micro Code 
RAM a-Reg. 

Function Function 

18 17 Is 
Octal 

Shift Load Shift Load 
Mnemonic 

OREG L L L 

NOP L L H 

RAM A L H L 

RAMF L H H 

RAMOD H L L 

RAMD H L H 

RAMOU H H L 

RAMU H H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Code 

0 X None None 

1 X None X 

2 None F - B X 

3 None F - B X 

4 Down F/2 - B Down 

5 Down F/2 - B X 

6 Up 2F - B Up 

7 Up 2F - B X 

B = Register addressed by B inputs 
Up is toward MSB 
Down is toward LSB 

F - 0 

None 

None 

None 

0/2 - 0 

None 

20- 0 

None 

RAM 
y Shifter 

Output 
RAMo RAM3 

F X X 

F X X 

A X X 

F X X 

F Fa IN3 

F Fa IN3 

F INa F3 

F INa F3 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

a 
Shifter 

0 0 0 3 

X X 

X X 

X X 

X X 

00 IN3 

00 X 

INa 03 

X 03 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 250 mA Vee = Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

Military Commercial 
29F 29F 29F 

TA = +25°C TA, Vee= TA , Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL=50pF CL=50pF 

Min Typ Max Min Max Min Max 

fmax Maximum Clock Frequency 25 25 MHz 

tpLH Propagation Delay 45.0 45.0 
ns 

tpHL A or B to Y 45.0 45.0 

tpLH Propagation Delay 46.0 46.0 
tpHL A or B to F3 46.0 46.0 

ns 

tpLH Propagation Delay 47.0 47.0 
tpHL AorBtoCn +4 47.0 47.0 

ns 

tpLH Propagation Delay 43.0 43.0 
tpHL A or B to G or 15 43.0 43.0 

ns 
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AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA , Vee= TA , Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL =50 pF CL = 50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 55.0 55.0 
tpHL AorBtoF=O 55.0 55.0 

ns 

tpLH Propagation Delay 50.0 50.0 
tpHL A or B to OVR 50.0 50.0 

ns • tpLH Propagation Delay 48.0 48.0 
tpHL A or B to RAM 48.0 48.0 

ns 

tpLH Propagation Delay 34.0 34.0 
tpHL D to Y 34.0 34.0 

ns 

tpLH Propagation Delay 40.0 40.0 
t pHL D to F3 40.0 40.0 

ns 

tpLH Propagation Delay 34.0 34.0 
tpHL D to Cn + 4 34.0 34.0 

ns 

tpLH Propagation Delay 32.0 32.0 
t pHL D to Gor P 32.0 32.0 

ns 

tpLH Propagation Delay 42.0 42.0 
t pHL D to F= 0 42.0 42.0 

ns 

tpLH Propagation Delay 35.0 35.0 
tpHL D to OVR 35.0 35.0 

ns 

tpLH Propagation Delay 31.0 31.0 
tpHL D to RAM 31.0 31.0 

ns 

tpLH Propagation Delay 24.0 24.0 
tpHL Cn to Y 24.0 24.0 

ns 

tpLH Propagation Delay 34.0 34.0 
tpHL Cn to F3 34.0 34.0 

ns 

t pLH Propagation Delay 24.0 24.0 
tpHL Cn to Cn + 4 24.0 24.0 

ns 

tpLH Propagation Delay 38.0 38.0 
tpHL Cn to F =0 38.0 38.0 

ns 

tpLH Propagation Delay 26.0 26.0 
t pHL Cn to OVR 26.0 26.0 

ns 

tpLH Propagation Delay 29.0 29.0 
tpHL Cn to RAM 29.0 29.0 

ns 
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AC Characteristics (Cont'd) 

Military Commercial 
29F 29F 29F 

TA = +25°C TA, Vee= TA, Vee = 
Symbol Parameter Vee= + 5.0 V Mil Com Units 

CL=50 pF CL = 50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 39.0 39.0 
tpHL 10,1,2 to Y 39.0 39.0 

ns 

tpLH Propagation Delay 43.0 43.0 
tpHL 10,1,2 to F3 43.0 43.0 

ns 

tpLH Propagation Delay 39.0 39.0 
t pHL 10,1,2 to Cn + 4 39.0 39.0 

ns 

tpLH Propagation Delay 44.0 44.0 
tpHL 10,1,2 to IT or P 44.0 44.0 

ns 

tpLH Propagation Delay 49.0 49.0 
tpHL 10,1,2 to F=O 49.0 49.0 

ns 

t pLH Propagation Delay 44.0 44.0 
tpHL 10,1,2 to OVR 44.0 44.0 

ns 

tpLH Propagation Delay 40.0 40.0 
tpHL 10,1,2 to RAM 40.0 40.0 

ns 

tpLH Propagation Delay 41.0 41.0 
tpHL 13,4,5 to Y 41.0 41.0 

ns 

tpLH Propagation Delay 39.0 39.0 
tpHL 13,4,5 to F3 39.0 39.0 

ns 

tpLH Propagation Delay 45.0 45.0 
tpHL 13,4,5 to Cn + 4 45.0 45.0 

ns 

t pLH Propagation Delay 42.0 42.0 
tpHL 13,4,5 to IT or P 42.0 42.0 

ns 

tpLH Propagation Delay 48.0 48.0 
tpHL 13,4,5 to F = 0 48.0 48.0 

ns 

tpLH Propagation Delay 50.0 50.0 
tpHL 13,4,5 to OVR 50.0 50.0 

ns 

tpLH Propagation Delay 38.0 38.0 
t pHL 13,4,5 to RAM 38.0 38.0 

ns 

tpLH Propagation Delay 24.0 24.0 
tpHL 16,7,8 to Y 24.0 24.0 

ns 
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AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA, Vee= TA, Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL =50 pF CL =50 pF CL = 50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 30.0 30.0 
tpHL 16,7,8 to RAM 30.0 30.0 

ns 

tpLH Propagation Delay 32.0 32.0 
tpHL 16,7,8 to Q 32.0 32.0 

ns 

tpLH Propagation Delay 37.0 37.0 

tpHL CP to Y 37.0 37.0 
ns • 

tpLH Propagation Delay 41.0 41.0 

tpHL CP to F3 41.0 41.0 
ns 

tpLH Propagation Delay 39.0 39.0 
tpHL CP to Cn + 4 39.0 39.0 

ns 

tpLH Propagation Delay 42.0 42.0 
tpHL CP to GorP 42.0 42.0 

ns 

tpLH Propagation Delay 51.0 51.0 
tpHL CP to F=O 51.0 51.0 

ns 

tpLH Propagation Delay 45.0 45.0 
tpHL CP to OVR 45.0 45.0 

ns 

tpLH Propagation Delay 37.0 37.0 
tpHL CP to RAM 37.0 37.0 

ns 

tpLH Propagation Delay 23.0 23.0 
tpHL CP to Q 23.0 23.0 

ns 

tpLH Propagation Delay 28.0 28.0 
tpHL A to Y Bypassing ALU 28.0 28.0 

ns 

tpHZ Output Enable Time 15.0 15.0 
tpLZ OE to Y 15.0 15.0 

ns 

tpZH Output Enable Time 13.0 13.0 
tpzL OEtoY,CL=5pF 13.0 13.0 

ns 

tpZH Output Disable Time 38.0 38.0 
tpZL OE to Y 38.0 38.0 

ns 

tpHz Output Disable Time 19.0 19.0 
tpLZ OE to Y, CL=5 pF 19.0 19.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee= 

Units 
Vee= +5.0 V Mil Com 

Min Typ Max Min Max Min Max 

ts Before HL 
Setup Time 

11.0 
A or B Source to CP 11.0 

ns 

th After LH 
Hold Time 

0 
0 

A or B Source to CP 

ts Before HL Setup Time 11.0 11.0 
ts Before LH B Destinations to CP Do not change* Do not change* 

ns 

th After HL Hold Time Do not change' Do not change * 

th After LH B Destinations to CP 0 0 

ts Before LH 
Setup Time 

23.0 23.0 
D to CP 

ns 

th After LH 
Hold Time 

0 0 
D to CP 

t8 Before LH 
Setup Time 

15.0 15.0 
Cn to CP 

ns 

th After LH 
Hold Time 

0 0 
Cn to CP 

t8 Before LH 
Setup Time 

25.0 25.0 
10•1•2 to CP ns 

th After LH 
Hold Time 

0 0 
10,1,2 to CP 

t8 Before LH 
Setup Time 

37.0 37.0 
13,4,5 to CP ns 

th After LH 
Hold Time 

0 0 
13,4,5 to CP 

t8 Before HL Setup Time 4.0 4.0 
t8 Before LH 16,7,8 to CP Do not change' Do not change' 

ns 

th After HL Hold Time Do not change' Do not change' 
th After LH 16,7,8 to CP 1.0 1.0 

'Once the HIGH-to-LOW CP transition occurs, no change is allowed until the CP is again HIGH. 
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AC Operating Requirements (Cont'd) 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = +25°C TA'VCC= TA'VCC= Units Vcc= +5.0 V Mil Com 

Min Typ Max Min Max Min Max 

ts Before LH 
Setup Time 

6.0 6.0 
RAM or Q to CP 

ns 

th After lH 
Hold Time 

2.0 2.0 
RAM or Q to CP 

tw(H) CP Pulse Width 11.0 11.0 
twill HIGH or lOW 9.0 9.0 ns • 
Timing Waveforms 

TYPICAL 

I~ 
CP \ 

(at le~~~o ns) I 
_____ 1 

I: 30 
50 --~--------------------~ __ >o~ 

A··I 11 
35 >0-1 

0 

14 .,1 
37 ----------------~~>o~ 

~1~r----------------35----------------~~>0_1 
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29F10 

Microprogram Controller 

D 

for use in 
eed bipolar microprogram controller. It is intended 

equence of execution of microinstructions 
stored in micr 
during each clock c 
1) Direct input from Do· 1 

counter; or 4) A five·deep LI 
maximum versatility. 

. The 29F10 provides a 12·bit address 
s comes from one of four sources: 

counter; 3) A microprogram 
ss outputs are 3·state for 

The microprogram controller is compatible w 
Schottky TTL) devices and can be used along w 
microprogrammed systems to minimize cycle times. 

hild Advanced 
s in 

• Addresses up to 4096 Words of Microcode 
• Directly Loadable Down-Counter for Counting Loop Iterations 
• Provides Count Capacity of 4096 
• An Up Counter Providing Sequential Microinstruction Execution 
• A 5-Deep Push/Pop LIFO Stack Providing Subroutine Linkage 

and Branch Capabilities 
• Registers are all Positive Edge-Triggered 
• Plug-in Replacement for Standard 2910 

Ordering Code: See Section 5 

Logic Symbol 

CI 

-oOE 

STF 

VECT 0-

PL 0-

MAP 0-
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Connection Diagrams 

Pin Assignment 
for DIP 

RLD cc ceEN 10 h Ne Vee 12 
FULL 

Ow 
Y10 011 VII OE GNO Ne CP CI Yo Do 

Pin Assignment 
for LCC and PCC 



Input Loading/Fan-Out: See Section 3 for U.L. definitions 

Pin Names 

Dj 

Ij 

CC 
CCEN 
CI 
RLD 
OE 
CP 
YO-Y11 
FULL 
PL 
MAP 
VECr 

Block Diagram 

Description 

Direct Input 
Instruct Bit 
Condition Code 
Condition Code Enable 
Carry-In 
Register Load 
Output Enable 
Clock Pulse 
Microprogram Address Bits 
Status Full 
Pipeline Address Enable 
Map Address Enable 
Vector Address Enable 

10: I~ I~ 

0, 

Y, 
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==> 12-SIT DATA PATH 

-- CONTROL PATH 

29F(U_L.) 
HIGHILOW 

0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.450 
1.010.788 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 
0.5/0.225 

29F10 

• 
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Instruction Set 
The 29F10 provides sixteen instructions which 
select the address of the next microinstruction to 
be executed. Four of the instructions are 
unconditional-their effect depends only on the 
instruction. Ten of the instructions have an effect 
which is partially controlled by an external, data­
dependent condition. Three of the instructions 
have an effect which is partially controlled by the 
contents of the internal register/counter. The 
instruction set is shown in Table 1. In this 
discussion it is assumed that CI is tied HIGH. 

In the ten conditional instructions, the result of the 
data-dependent test is applied to CC. If the CC 
input is LOW, the test is considered to have been 
passed and the action specified in the name 
occurs; otherwise, the test has failed and an 
alternate operation (often simply the execution of 
the next sequential microinstruction) occurs. 
Testing of CC may be disabled for a specific 
microinstruction by setting CCEN HIGH, which 
unconditionally forces the action specified in the 
name; that is, it forces a pass. Other ways of using 
CCEN include (1) tying it HIGH, which is useful if 
no microinstruction is data-dependent; (2) tying it 
LOW if data-dependent instructions are never 
forced unconditionally; or (3) tying it to the source 
of 29F10 instruction bit 10, which leaves 
instructions 4, 6, and 10 as data-dependent but 
makes others unconditional. All of these tricks 
save one bit of microcode width. 

The effect of three instructions depends on the 
contents of the register/counter. Unless the 
counter holds a value of zero, it is decremented; if 
it does hold zero, it is held and a different 
microprogram next address is selected. These 
instructions are useful for executing a 
microinstruction loop a known number of times. 
Instruction 15 is affected both by the external 
condition code and the internal register/counter. 

Perhaps the best technique for understanding the 
29F10 is to simply take each instruction and review 
its operation. In order to provide some feel for the 
actual execution of these instructions, Figure a is 
included and depicts examples of all sixteen 
instructions. 

The examples given in Figure a should be 
interpreted in the following manner: The intent is 
to show microprogram flow as various 
microprogram memory words are executed. For 
example, the CONTINUE instruction, instruction 
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number 14, as shown in Figure a, simply means 
that the contents of microprogram memory word 50 
are executed, then the contents of word 51 are 
executed. This is followed by the contents of 
microprogram memory word 52 and the contents of 
microprogram memory word 53. The microprogram 
addresses used in the examples were arbitrarily 
chosen and have no meaning other than to show 
instruction flow. The exception to this is the first 
example, JUMP ZERO, which forces the 
microprogram location counter to address ZERO. 
Each dot refers to the time that the contents of the 
microprogram memory word are in the pipeline 
register. While no special symbology is used for 
the conditional instructions, the text to follow will 
explain what the conditional choices are in each 
example. 

Instruction 0, JZ (JUMP and ZERO, or RESET) 
unconditionally specifies that the address of the 
next microinstruction is zero. Many designs use 
this feature for power-up sequences and provide 
the power-up firmware beginning at microprogram 
memory word location O. 

Instruction 1 is a CONDITIONAL JUMP-TO­
SUBROUTING via the address provided in the 
pipeline register. As shown in Figure a, the 
machine might have executed words at address 50, 
51, and 52. When the contents of address 52 are in 
the pipeline register, the next address control 
function is the CONDITIONAL JUMP-TO­
SUBROUTINE. Here, if the test is passed, the next 
instruction executed will be the contents of 
microprogram memory location 90. If the test has 
failed, the JUMP-TO-SUBROUTINE will not be 
executed; the contents of microprogram memory 
location 53 will be executed instead. Thus, the 
CONDITIONAL JUMP-TO-SUBROUTINE instruction 
at location 52 will cause the instruction either in 
location 90 or in location 53 to be executed next. If 
the TEST input is such that location 90 is selected, 
value 53 will be pushed onto the internal stack. 
This provides the return linkage for the machine 
when the subroutine beginning at location 90 is 
completed. In this example, the subroutine was 
completed at location 93 and a RETURN-FROM­
SUBROUTINE would be found at location 93. 

Instruction 2 is the JUMP MAP instruction. This is 
an unconditional instruction which causes the 
MAP output to be enabled so that the next 



microinstruction location is determined by the 
address supplied via the mapping PROMs. 
Normally, the JUMP MAP instruction is used at the 
end of the instruction fetch sequence for the 
machine. In the example of Figure a, 
microinstructions at locations 50, 51, 52, and 53 
might have been the fetch sequence and at its 
completion at location 53, the jump map function 
would be contained the pipeline register. This 
example shows the mapping PROM outputs to be 
90; therefore, an unconditional jump to 
microprogram memory address 90 is performed. 

Instruction 3, CONDITIONAL JUMP PIPELINE, 
derives its branch address from the pipeline 
register branch address value. This instruction 
provides a technique for branching to various 
microprogram sequences depending upon the test 
condition inputs. Quite often, state machines are 
designed which simply execute tests on various 
inputs waiting for the condition to come true. 
When the true condition is reached, the machine 
then branches and executes a set of 
microinstructions to perform some function. This 
usually has the effect of resetting the input being 
tested until some pOint in the future. Figure a 
shows the conditional jump via the pipeline 
register address at location 52. When the contents 
of microprogram memory word 52 are in the 
pipeline register, the next address will be either 
location 53 or location 30 in this example. If the 
test is passed, the value currently in the pipeline 
register (30) will be selected. If the test fails, the 
next address selected will be contained in the 
microprogram counter which, in this example, is 
53. 

Instruction 4 is the PUSH/CONDITIONAL LOAD 
COUNTER instruction and is used primarily for 
setting up loops in microprogram firmware. In 
Figure a, when instruction 52 is in the pipeline 
register, a PUSH will be made onto the stack and 
the counter will be loaded based on the condition. 
When a PUSH occurs, the value pushed is always 
the next sequential instruction address. In this 
case, the address is 53. If the test fails, the 
counter is not loaded; if it is passed, the counter is 
loaded with the value contained in the pipeline 
register branch address field. Thus, a single 
microinstruction can be used to set up a loop to 
be executed a specific number of times. 
Instruction 8 will describe how to use the pushed 
value and the register/counter for looping. 
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Instruction 5 is a CONDITIONAL JUMP-TO­
SUBROUTINE via the register/counter or the 
contents of the PIPELINE register. As shown in 
Figure a, a PUSH is always performed and one of 
two subroutines executed. In this example, either 
the subroutine beginning at address 80 or the 
subroutine beginning at address 90 will be 
performed. A return-from-subroutine (instruction 
number 10) returns the microprogram flow to 
address 55. In order for this microinstruction 
control sequence to operate correctly, both the 
next address fields of instruction 53 and the next 
address fields of instruction 54 would have to 
contain the proper value. Let's assume that the 4 
branch address fields of instruction 53 contain the 
value 90 so that it will be in the 29F10 
register/counter when the contents of address 54 
are in the pipeline register. This requires that the 
instruction at address 53 load the register/counter. 
Now, during the execution of instruction 5 (at 
address 54), if the test failed, the contents of the 
register (value = 90) will select the address of the 
next microinstruction. If the test input passes, the 
pipeline register contents (value = 80) will 
determine the address of the next microinstruction. 
Therefore, this instruction provides the ability to 
select one of two subroutines to be executed 
based on a test condition. 

Instruction 6 is a CONDITIONAL JUMP VECTOR 
instruction which provides the capability to take 
the branch address from a third source heretofore 
not discussed. In order for this instruction to be 
useful, the 29F10 output, VECT is used to control a 
3-state control input of a register, buffer, or PROM 
containing the next microprogram address. This 
instruction provides one technique for performing 
interrupt type branching at the microprogram level. 
Since this instruction is conditional, a pass causes 
the next address to be taken from the vector 
source, while failure causes the next address to be 
taken from the microprogram counter. In the 
example of Figure a, if the CONDITIONAL JUMP 
VECTOR instruction is contained at location 52, 
execution will continue at vector address 20 if the 
CC input is LOW and the microinstruction at 
address 53 will be executed if the CC input is 
HIGH. 

Instruction 7 is a CONDITIONAL JUMP via the 
contents of the 29F10 REGISTER/COUNTER or the 
contents of the PIPELINE register. This instruction 
is very similar to instruction 5; the conditional 
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jump-to-subroutine via R or PL. The major 
difference between instruction 5 and instruction 7 
is that no push onto the stack is perfomed with 
instruction 7. Figure a depicts this instruction as a 
branch to one of two locations depending on the 
test condition. The example assumes the pipeline 
register contains the value 70 when the contents of 
address 52 are being executed. As the contents of 
address 53 are clocked into the pipeline register, 
the value 70 is loaded into the register/counter in 
the 29F10. The value 80 is available when the 
contents of address 53 are in the pipeline register. 
Thus, control is transferred to either address 70 or 
address 80 depending on the test condition. 

Instruction 8 is the REPEAT LOOP, COUNTER 
ZERO instruction. This microinstruction makes use 
of the decrementing capability of the 
register/counter. To be useful, some previous 
instruction, such as 4, must have loaded a count 
value into the register/counter. This instruction 
checks to see whether the register/counter 
contains a non-zero value. If so, the 
register/counter is decremented, and the address 
of the next microinstruction is taken from the top 
of the stack. If the register counter contains zero, 
the loop exit condition is occuring; control falls 
through to the next sequential microinstruction by 
selecting !LPC; the stack is POPed by decrementing 
the stack pointer, but the contents of the top of 
the stack are thrown away. 

An example of the REPEAT LOOP, COUNTER 
ZERO instruction is shown in Figure a. In this 
example, location 50 most likely would contain a 
PUSH/CONDITIONAL LOAD COUNTER instruction 
which would have caused address 51 to be 
PUSHed on the stack and the counter to be loaded 
with the proper value for looping the desired 
number of times. 

In this example, since the loop test is made at the 
end of the instructions to be repeated 
(microaddress 54), the proper value to be loaded by 
the instructions at address 50 is one less than the 
desired number of passes through the loop. This 
method allows a loop to be executed 1 toA096 
times. If it is desired to execute the loop from 0 to 
4095 times, the firmware should be written to make 
the loop exit test immediately after loop entry. 

Single-microinstruction loops provide a highly 
efficient capability for executing a specific 
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microinstruction a fixed number of times. 
Examples include fixed rotates, byte swap, fixed 
pOint multiply, and fixed point divide. 

Instruction 9 is the REPEAT PIPELINE REGISTER, 
COUNTER ZERO instruction. This instruction is 
similar to instruction 8 except that the branch 
address now comes from the pipeline register 
rather than the file. In some cases, this instruction 
may be thought of as a one-word file extension; 
that is, by using this instruction, a loop with the 
counter can still be performed when subroutines 
are nested five deep. This instruction's operation is 
very similar to that of instruction 8. The differences 
are that on this instruction a failed test condition 
causes the source of the next microinstruction 
address to be the D inputs, and when the test 
condition is passed, this instruction does not 
perform a POP because the stack is not being 
used. 

In the example of Figure a, the REPEAT PIPELINE, 
COUNTER ZERO instruction is instruction 52 and 
is shown as a single microinstruction loop. The 
address in the pipeline register would be 52. 
Instruction 51 in this example could be the LOAD 
COUNTER AND CONTINUE instruction (number 
12). While the example shows a single 
microinstruction loop, by simply changing the 
address in a pipeline register, mUlti-instruction 
loops can be performed in this manner for a fixed 
number of times as determined by the counter. 

Instruction 10 is the conditional RETURN-FROM­
SUBROUTINE instruction. As the name implies, 
this instruction is used to branch from the 
subroutine back to the next microinstruction 
address following the subroutine call. Since this 
instruction is conditional, the return is performed 
only if the test is passed. If the test is failed, the 
next sequential microinstruction is performed. The 
example in Figure a depicts the use of the 
conditional RETURN-FROM-SUBROUTINE 
instruction in both the conditional and the 
unconditional modes. This example first shows a 
jump-to-subroutine at instruction location 52 where 
control is transferred to location 90. At location 93, 
a conditional RETURN-FROM-SUBROUTINE 
instruction is performed. If the test is passed, the 
stack is accessed and the program will transfer to 
the next instruction at address 53. If the test if 
failed, the next microinstruction at address 94 will 
be executed. The program will continue to address 



97 where the subroutine is complete. To perform 
an unconditional RETURN-FROM-SUBROUTINE, the 
conditional RETURN-FROM-SUBROUTINE 
instruction is executed unconditionally; the 
microinstruction at address 97 is programmed to 
force CCEN HIGH, disabling the test and the 
forced PASS causes an unconditional return. 

Instruction 11 is the CONDITIONAL JUMP 
PIPELINE register address and POP stack 
instruction. This instruction provides another 
technique for loop termination and stack 
maintenance. The example in Figure a shows a 
loop being performed from address 55 back to 
address 51. The instructions at location 52, 53, and 
54 are all conditional JUMP and POP instructions. 
At address 52, if the CC input is LOW, a branch 
will be made to address 70 and the stack will be 
properly maintained via a POP. Should the test fail, 
the instruction at location 53 (the next sequential 
instruction) will be executed. Likewise, at address 
53, either the instruction at 90 or 54 will be 
subsequently executed, respective to the test 
being passed or failed. The instruction at 54 
follows the same rules, going to either 80 or 55. An 
instruction sequence as described here, using the 
CONDITIONAL JUMP PIPELINE and POP 
instruction, is very useful when several inputs are 
being tested and the microprogram is looping 
waiting for any of the inputs being tested to occur 
before proceeding to another sequence of 
instructions. This provides the powerful jump-table 
programming technique at the firmware level. 

Instruction 12 is the LOAD COUNTER AND 
CONTINUE instruction, which simply enables the 
counter to be loaded with the value at its parallel 
inputs. These inputs are normally connected to the 
pipeline branch address field which (in the 
architecture being described here) serves to supply 
either a branch address or a counter value 
depending upon the microinstruction being 
executed. There are altogether three ways of 
loading the counter-the explicit load by this 
instruction 12; the conditional load included as 
part of instruction 4; and the use of the RDL input 
along with any instruction. The use of RDL with 
any instruction overrides any counting or 
decrementation specified in the instruction, calling 
for a load instead. Its use provides additional 
microinstruction power, at the expense of one bit 
of microinstruction width. This instruction 12 is 
exactly equivalent to the combination of 
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instruction 14 and RLD LOW. Its purpose is to 
provide a simple capability to load the 
register/counter in those implementations which do 
not provide microprogrammed control for RDL. 

Instruction 13 is the TEST END-OF-LOOP 
instruction, which provides the capability of 
conditionally exiting a loop at the bottom; that is, 
this is a conditional instruction that will cause the 
microprogram to loop, via the file, if the test is 
failed else to continue to the next sequential 
instruction. The example in Figure a shows the 
TEST END-OF-LOOP microinstruction at address 
56. If the test fails, the microprogram will branch 
to address 52. Address 52 is on the stack because 
a PUSH instruction had been executed at address 
51. If the test is passed at instruction 56, the loop 
is terminated and the next sequential 
microinstruction at address 57 is executed, which 
also causes the stack to be POPed, thus 
accomplishing the required stack maintenance. 

Instruction 14 is the CONTINUE instruction, which 
simply causes the microprogram counter to 
increment so that the next sequential 
microinstruction is executed. This is the simplest 
microinstruction of all and should be the default 
instruction which the firmware requests whenever 
no other instruction is being executed. 

Instruction 15, THREE-WAY BRANCH, is the most 
complex. It provides for testing of both a data­
dependent condition and the counter during one 
microinstruction and provides for selecting among 
one of three microinstruction addresses as the 
next microinstruction to be performed. Like 
instruction 8, a previous instruction will have 
loaded a count into the register/counter while 
pushing a microbranch address onto the stack. 
Instruction 15 performs a decrement-and-branch­
until-zero function similar to intruction 8. The next 
address is taken from the top of the stack until the 
count reaches zero; then the next address comes 
from the pipeline register. The above action 
continues as long as the test condition fails. If at 
any execution of instruction 15 the test condition 
is passed, no branch is taken; the microprogram 
counter register furnishes the next address. When 
the loop is ended, either by the count becoming 
zero or by passing the conditional test, the stack is 
POPed by decrementing the stack pointer, since 
interest in the value contained at the top of the 
stack is then complete. 

• 
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The application of instruction 15 can enhance 
performance of a variety of machine-level 
instructions. For instance, (1) a memory search 
instruction to be terminated either by finding a 
desired memory content or by reaching the search 
limit; (2) variable-field-Iength arithmetic terminated 
early upon finding that the content of the portion 
of the field still unprocessed is all zeroes; (3) key 
search in a disc controller processing variable 
length records; (4) normalization of a floating point 
number. 

As one example, consider the case of a memory 
search instruction. As shown in Figure a, the 
instruction at microprogram address 63 can be 
Instruction 4 (PUSH), which will push the value 64 
onto the microprogram stack and load the number 
N, which is one less than the number of memory 

Table 1 Instruction Set 

Regl 
Cntr 

13-10 Mnemonic Name Contents 

0 JZ JUMP ZERO X 

1 CJS COND JSB PL X 

2 JMAP JUMP MAP X 

3 CJP COND JUMP PL X 

4 PUSH PUSH/COND LD CNTR X 

5 JSRP COND JSB R/PL X 

6 CJV COND JUMP VECTOR X 

7 JRP COND JUMP R/PL X 

8 RFCT REPEAT LOOP, CNTR " 0 
,,0 

=0 

9 RPCT REPEAT PL, CNTR " 0 
,,0 

=0 

10 CRTN COND RTN X 

11 CJPP COND JUMP PL & POP X 

12 LDCT LD CNTR & CONTINUE X 

13 LOOP TEST END LOOP X 

14 CONT CONTINUE X 

15 TWB THREE-WAY BRANCH 
,,0 

=0 

Note 1: If CCEN "" LOW and CC = HIGH, hold: else load X = Don't Care 
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locations to be searched before giving up. Location 
64 contains a microinstruction which fetches the 
next operand from the memory area to be searched 
and compares it with the search key. Location 65 
contains a microinstruction which tests the result 
of the comparison and also is a THREE-WAY 
BRANCH for microprogram control. If no match is 
found, the test fails and the microprogram goes 
back to location 64 for the next operand address. 
When the count becomes zero, the microprogram 
branches to location 72, which does whatever is 
necessary if no match is found. If a match occurs 
on any execution of the THREE-WAY BRANCH at 
location 65, control falls through to location 66 
which handles this case. Whether the instruction 
ends by finding a match or not, the stack will have 
been POPed once, removing the value 64 from the 
top of the stack. 

Fail Pass 
CCEN = LOW CCEN = HIGH 

and or 
CC = HIGH CC = LOW 

Regl 
y Stack y Stack Cntr Enable 

0 CLEAR 0 CLEAR HOLD PL 

PC HOLD 0 PUSH HOLD PL 

0 HOLD 0 HOLD HOLD MAP 

PC HOLD 0 HOLD HOLD PL 

PC PUSH PC PUSH Note1 PL 

R PUSH 0 PUSH HOLD PL 

PC HOLD 0 HOLD HOLD VECT 

R HOLD 0 HOLD HOLD PL 

F HOLD F HOLD DEC PL 

PC POP PC POP HOLD PL 

0 HOLD 0 HOLD DEC PL 

PC HOLD PC HOLD HOLD PL 

PC HOLD F POP HOLD PL 

PC HOLD 0 POP HOLD PL 

PC HOLD PC HOLD LOAD PL 

F HOLD PC POP HOLD PL 

PC HOLD PC HOLD HOLD PL 

F HOLD PC POP DEC PL 

0 POP PC POP HOLD PL 



Fig. a Execution Examples 

INSTRUCTION 0 

Jump Zero (JZ) 

INSTRUCTION 3 

~~~ 52 
53 
54 30 

31 

Conditional Jump Pipeline (CJP) 

INSTRUCTION 6 

5°h 51 
52 
53 20 
54 21 

Conditional Jump Vector (CJV) 

50 
51 
52 
53 
54 
55 

INSTRUCTION 8 

STACK 
51 (PUSH) 

n REGISTERI 
COUNTER 

Repeat Loop, Counter", 0 (RFCT) 

50 
51 

INSTRUCTION 11 

STACK 
(PUSH) 

52 C ... -f------.. 70 
53 71 
54 72 
55 
56 

INSTRUCTION 14 

50 I 51 
52 
53 

Continue (CO NT) 

INSTRUCTION 1 

~~F1:TACK 
52 90 
53 91 
54 92 
55 93 

Conditional Jump-To-Subroutine (CJS) 

INSTRUCTION 4 

50t<::TACK 
51 53 

~~ REGISTERI 
n COUNTER 

Push/Conditional Load Counter (PUSH) 

INSTRUCTION 7 

52 
53 A5~ 

70 80 
71 81 

Conditional Jump Via Register 
or Pipeline Register (J RP) 

INSTRUCTION 9 

50 n (LDCT) r COUNTER 

51 

52 
53 

Repeat Pipeline Register, 
Counter '" 0 (RPCT) 

INSTRUCTION 12 

50~COUNTER 
51 n 
52 
53 

Load Counter and Contin..':'e (LDCT) 

INSTRUCTION 15 

~
4~T:S~~ 

62 
63 _ REGISTERI 
64 n COUNTER 

65 72 
66 73 

Three-Way Branch (TWB) 

4-587 

90 
91 
92 
93 
94 

INSTRUCTION 2 

ill " ~91 
Jump Map (JMAP) 

INSTRUCTION 5 

50 
51 
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Gonditional Jump-To-Subroutine 
Via Register or Pipeline Register 

(COND JSB R/PL) 

50 
51 
52 

53 
54 55 

INSTRUCTION 10 

STACK 
53 

90 
91 
92 
93 
94 
95 
96 
97 

Return From Subroutine (CRTN) 

INSTRUCTION 13 

50 
51'O------OO"\: 

52 
53 
54 55 
56 
57 

STACK 
(PUSH) 

Test End-Of-Loop (LOOP) 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 195 295 mA Vec= Max 

AC Characteristics: See Section 3 for waveforms and load configurations 

Military Commercial 
29F 29F 29F 

TA = +25°C TA, Vce= TA, Vee = 
Symbol Parameter Vee= +5.0 V Mil Com Units 

CL=50pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 26.0 
tpHL On to Y 26.0 

ns 

tpLH Propagation Delay 40.0 
tpHL In to Y 40.0 

ns 

tpLH Propagation Delay 30.0 
tpHL In to PL, VECT, MAP 30.0 

ns 

tpLH Propagation Delay 35.0 
tpHL CC to Y 35.0 

ns 

tpLH Propagation Delay 35.0 
t pHL CCEN to Y 35.0 

ns 

tpLH Propagation Delay 30.0 
tpHL CP to Y 30.0 

ns 

tpLH Propagation Delay 55.0 
tpHL CP (I = 8, 9, 15) to Y 55.0 

ns 

tpLH Propagation Delay 40.0 
tpHL CP to FULL 40.0 

ns 

tpLH Propagation Delay 40.0 
tpHL CP (I = 8,9, 15) to FULL 40.0 

ns 

tpzH Output Enable Time 17.0 
tPZL OE to Y 17.0 

ns 

tpHZ Output Disable Time 21.0 
tpLZ OE to Y 21.0 

ns 
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AC Operating Requirements: See Section 3 for waveforms 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = + 25°C TA, Vce= TA, Vee = 

Units 
Vee = +5.0V Mil Com 

.~ 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 7.0 
ts(L) D (RC) to CP 7.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) D (RC) to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 9.0 
ts(L) D (PC) to CP 9.0 

ns • 
th(H) Hold Time, HIGH or LOW 0 
th(L) D (PC) to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 20.0 
ts(L) 10-13 to CP 20.0 

ns 

th(H) Hold Time, HIGH or LOW 6.0 
th(L) 10-13 to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 21.0 
ts(L) CC to CP 21.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) CC to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 18.0 
ts(L) CCEN to CP 18.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) CCEN to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 12.0 
ts(L) CI to CP 12.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) CI to CP 0 

ns 

ts(H) Setup Time, HIGH or LOW 24.0 
ts(L) RLD to CP 24.0 

ns 

th(H) Hold Time, HIGH or LOW 0 
th(L) RLD to CP 0 

ns 

tw(H) Clock Pulse Width 8.0 
tw(L) HIGH or LOW 12.0 

ns 
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Fig. b Switching Waveforms 
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29F52/29F53 

8-Bit Registered Transceiver 

Description 
The 29F52 and 29F53 are 8-bit registered transceivers. Two 8-bit back to 
back registers store data flowing in both directions between two 
bidirectional buses. Separate clock, clock enable and 3-state output 
enable signals are provided for each register. The A outputs are 
guaranteed to sink 20 rnA while the B outputs are designed for 64 rnA. 

The 29F53 is an inverting option of the 29F52. Both transceivers are 
AM2952/2953 functional equivalents. 

• Eight Bit Registered Transceivers 
• Separate Clock, Clock Enable and 3·State Output 

Enable Provided for Each Register 
• AM2952/2953 Functional Equivalents 
• Both Inverting and Non·lnverting Options Available 
• 24·Pin Slim Package 

Ordering Code: See Section 5 

Logic Symbol 

OEA 

CPA 

CEB 

CEA 

Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

OEA 
CPA 
CEA 
OEB 
CPB 
CEB 

Description 

A-Register Inputs 
B·Register Outputs 
B-Register Inputs 
A·Register Outputs 
Output Enable A-Register 
A-Register Clock 
A·Register Clock Enable 
Output Enable B·Register 
B·Register Clock 
B·Register Clock Enable 
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CPA 

CEA 

GND 

CPA B]] 

CEA~ 

GND~ 

NC~ 

craB]] 

CPS [ili 

6EA [@I 

Connection Diagrams 

Pin Assignment 
for DIP and SOIC 

OEB So B' NC B, Be B, 
[ii][1O][I[KI[I}[KI@] 

~~~~[§~:§ 
Ao A' A, NC A3 A, A, 

Pin Assignment 
for LCC and PCC 

29F(U.L.) 
HIGH/LOW 

1.75/0.406 
75/40 (30) 
1.75/0.406 

25/12.5 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

Vee 

A, 

A6 

A5 

A4 

A3 

A2 

A, 

Ao 

OEA 

CPB 

CEB 

we,> 
rn 86 

[I}B 
[JJ NC 

II 
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Functional Description 
Data applied to the A inputs is entered and stored 
on the rising edge of the A Clock Pulse (CPA), 
provided that the A Clock Enable (CEA) is LOW; 
simultaneously, the status flip-flop is set and the 
A-to-B flag (FAB) output goes HIGH. Data thus 

Register Function Table 
(Applies to A or B Register) 

Inputs 
Internal 

D CP CE 

X X H 

L 1 L 
H 1 L 

Output Control 

Internal 
OE Q 

H X 

L L 
L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z=High Impedance 

Q 

NC 

L 
H 

1 = LOW·to·HIGH Transition 
NC = No Change 

Function 

Hold Data 

Load Data 

A or B Outputs 

29F52 29F53 

Z Z 

L H 
H L 

entered from the A inputs is present at the inputs 
to the B output buffers, but only appears on the B 
1/0 pins when the B Output Enable (OEB) signal is 
made LOW. Data flow from B-to·A proceeds in the 
same manner as described for A-to-B flow. 

Function 

Disable Outputs 

Enable Outputs 
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29F52 • 29F53 

OEB 

Bo 

B1 

B2 

B3 

B4 

Bs 

Bs 

B7 

CPB 

CEB 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current 130 190 rnA Vee = Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

Military Commercial 
29F 29F 29F 

TA = + 25°C TA, Vee = TA, Vee= Fig. 
Symbol Parameter Vee= +5.0V Mil Com Units 

No. 
CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 3.0 5.5 7.5 2.5 8.5 3·1 
tpHL CPA, CPB to Bn, An 4.0 7.0 9.0 3.5 10.0 

ns 
3·7 

tpZH Output Enable Time 2.5 5.5 7.5 2.0 8.5 
tpzL OEA or OEB to An or Bn 3.5 7.0 9.5 3.0 10.5 3·1 

ns 3·12 
tpHZ Output Disable Time 3.0 6.5 9.0 2.5 10.0 3·13 
t pLZ OEA or OEB to An or Bn 2.5 5.5 7.5 2.0 8.5 

AC Operating Requirements: See Section 3 for waveforms 

Military Commercial 
29F 29F 29F 

Symbol Parameter 
TA = +25°C TA, Vee= TA, Vee = 

Units 
Fig. 

Vee = +5.0V Mil Com No. 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 
ts(L) An> Bn to CPA, CPB 4.0 4.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) An, Bn to CPA, CPB 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 1.0 1.0 
ts(L) CEA, CEB to CPA, CPB 4.0 4.0 

ns 3·5 
th(H) Hold Time, HIGH or LOW 2.0 2.0 
th(L) CEA or CEB to CPA or CPB 2.0 2.0 

tw(H) Pulse Width, HIGH or LOW 3.0 3.0 
3·7 

tw(L) CPA or CPB 3.0 3.0 
ns 
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Dynamic RAM Controller 

T h-performance memory controller, replacing many SSI 
ouping several unique functions. It provides two 

generation du 
address generation 
two high order address b 
and CAS outputs. 

o 9-bit counters for row and column address 
bit bank select latch for row and column 

d a 2-bit bank select latch for the 
to select one of the four RAS 

The 29F68 is functionally equivalent to 
MC74F2968. 

• High-Performance Memory Controller 
• Replaces Many SSI and MSI Devices by Grouping 

Several Unique Functions 
• Functionally Equivalent to AMD's Am2968 and Motorola's 

MC74F2968 
• Provides Control for 16K, 64K, or 256K Dynamic RAM Systems 
• Outputs Directly Drive up to 88 DRAMs 
• Highest Order Two Address Bits Select One of Four Banks of RAMs 
• Chip Select for Easy Expansion 
• Provides Memory Scrubbing Refresh Function 

Ordering Code: See Section 5 

Logic Symbol 

CS 
MSEL 
LE 
SEL1 

SE4J 
MC1 

MCo 
RASI 
CASI 
OE 

ACo-ACa ARo-ARa 
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Connection Diagrams 
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Input Loading/Fan·Out: See Section 3 for U.L. definitions 

Pin Names 

ACo·ACs 
ARo-ARs 
Oo-Os 
MCo,MC1 

"CS 
MSEL 
LE 
SELo,SEL1 

RASI 
CASI 
RASo-RAS3 
CASo-CAS3 

OE 

Column Address 
Row Address 
Address Output 
Memory Cycle 
Chip Select Input 
Memory Select Input 
Latch Enable Input 
Select Inputs 

Description 

Row Address Strobe In 
Column Address Strobe In 
Row Address Strobe Output 
Column Address Strobe Output 
Output Enable 

29F(U.L.) 
HIGH/LOW 

0.5/0.375 
0.5/0.375 

25112.5 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 
0.5/0.375 

25112.5 
25/12.5 

0.5/0.375 

Functional Description 
The 29F68 is designed to be used with 16K, 64K or 
256K dynamic RAMs. The two 9-bit address latches 
are used to store row and column addresses 
provided by the 1/0 processor while the 2-bit latch 
is used to select one each of the four RAS and 
CAS outputs. 

In the refresh mode, two counters cycle through 
the refresh address. Only the row address is used 
for normal 'RAS-only' refreshing or refresh without 
scrubbing, generating up to 512 addresses to 
refresh 512-cycle-refresh dynamic RAM. The 
column counter is used only for refresh with 
scrubbing. In this mode all RAS outputs are 
generated with only one CAS output. 

Mode Control Function Table 

MC1 MCa Operating Mode 

0 0 Refresh without Scrubbing-Refresh cycles are performed with only the Row Counter being 
used to generate addresses. In this mode, all four RASj outputs are active while the four CASj 

signals are kept HIGH. 

0 1 Refresh with Scrubbing/Initialize-During this mode, refresh cycles are done with both the 
Rowand Column counters generating the addresses. MSEL is used to select between the 
Rowand Column counter. All four RASj go active in response to RASI, while only one CASj 

output goes LOW in response to CASI. The Bank Counter keeps track of which CASj output 
will go active. This mode is also used on system power-up so that the memory can be written 
with a known data pattern. 

1 0 Read/Write-This mode is used to perform ReadlWrite cycles. Both the Rowand Column 
addresses are latched and multiplexed to the address output lines using MSEL; SELo and 
SEL1 are decoded to determine which RAS1 and CAS j will be active. 

1 1 Clear Refresh Counter-This mode will clear the three refresh counters (Row, Column, and 
Bank) on the HIGH-to-LOW transition of RASI, putting them at the start of the refresh 
sequence. In this mode, all four RAS1 are driven LOW upon receipt of RASI so that DRAM 
wake-up cycles may be performed. 
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Block Diagram 
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Address Output Function Table 

CS MC1 MCo MSEL Mode MUX Output 

0 0 X Refresh without Scrubbing Row Counter Address 

0 1 
1 

Refresh with Scrubbing 
Column Counter Address 

0 
0 Row Counter Address 

1 0 
1 

ReadlWrite 
Column Address Latch 

0 Row Address Latch 

1 1 X Clear Refresh Counter Zero 

0 0 X Refresh without Scrubbing Row Counter Address 

0 1 
1 

Refresh with Scrubbing 
Column Counter Address 

1 0 Row Counter Address 

1 0 X Read/Write Zero 

1 1 X Clear Refresh Counter Zero 

RAS Output Function Table 

RASI CS MC1 MCo SEL1 SELo Mode RASo RAS1 RAS2 

0 X X X X X X 1 1 1 

0 0 X X Refresh without Scrubbing 0 0 0 0 

0 1 X X Refresh with Scrubbing 0 0 0 0 

0 0 0 1 1 

0 
1 0 

0 1 
Read/Write 

1 0 1 

1 
1 0 1 1 0 

1 1 1 1 1 

1 1 X X Clear Refresh Counter 0 0 0 0 

0 0 Refresh without Scrubbing 0 0 0 0 

0 1 Refresh with Scrubbing 0 0 0 0 
1 

1 0 
X X 

ReadlWrite 1 1 1 

1 1 Clear Refresh Counter 0 0 0 0 
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CAS!>Output Function Table 

CASI CS MCl MCo CNTRl CNTRo SELl SELo CASo CASl CAS2 CAsi 

0 0 x X X X 1 1 1 1 

0 0 0 1 1 1 

0 1 1 0 1 1 
0 1 X X 

1 0 1 1 0 1 

1 1 1 1 1 0 
0 

0 0 0 1 1 1 

0 1 1 0 1 1 
1 0 X X • 1 0 1 1 0 1 

1 1 1 1 1 1 0 

1 1 X X X X 1 1 1 1 

0 0 X X X X 1 1 1 1 

0 0 0 1 1 1 

0 1 1 0 1 1 
0 1 X X 

1 1 0 1 1 0 1 

1 1 1 1 1 0 

1 0 

1 1 
X X X X 1 1 1 1 

0 X X X X X X X 1 1 1 1 

DC Characteristics over Operating Temperature Range (unless otherwise specified) 

29F 

Symbol Parameter 
Min Typ Max 

Units Conditions 

Icc Power Supply Current mA Vcc=Max 
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AC Characteristics: See Section 3 for waveforms and load configurations 

29F 
Military Commercial 

29F 29F 

TA= +25°C TA,Vee= TA, Vec= 
Symbol Parameter Vec = + 5.0 V Mil Com Units 

CL=50 pF CL=50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 11.0 
tpHL An to On 11.0 

ns 

tpLH Propagation Delay 9.0 
tpHL RASI to RASj 9.0 

ns 

tpLH Propagation Delay 9.0 
tpHL CASI to CASj 9.0 

ns 

tpLH Propagation Delay 9.0 
tpHL MSEL to a 9.0 

ns 

tpLH Propagation Delay 12.0 
t pHL MCj to a 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL LE to RASj 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL LE to CASj 12.0 

ns 

tpLH Propagation Delay 9.0 
tpHL MCI to RASj 9.0 

ns 

tpLH Propagation Delay 9.0 
tpHL MCj to CASj 9.0 

ns 

tpLH Propagation Delay 11.0 
tpHL LE to On 11.0 

ns 

tpHZ Output Enable Time 5.0 
tpLZ OE to On' RASj or CAS I 5.0 

ns 

tpZH Output Disable Time 10.0 
tpzL OE to On' RASI or CASj 10.0 

ns 

tw(H) RAS1 or CASj Pulse Width 
ns 

tw(L) HIGH or LOW 
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AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA, Vee = TA, Vee= 
Symbol Parameter Vee= +5.0V Mil Com Units 

CL=50 pF CL =50 pF CL=50 pF 

Min Typ Max Min Max Min Max 

tOHL Skew an to RAS; 
ns 

tOLH MC=10 

tOHL Skew an to RAS; 
ns 

tOLH MC=OO, 01 • tOHL Skew an to RAS; 
tOLH 

ns 

tOHL Skew an to CAS; 
ns 

tOLH 

AC Characteristics: See Section 3 for waveforms and load configurations 

29F 
Military Commercial 

29F 29F 

TA = +25°C TA, Vee = TA, Vee = 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=500 pF CL=500 pF CL=500pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 14.0 
tpHL An to an 14.0 

ns 

tpLH Propagation Delay 12.0 
tpHL RASI to RAS; 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL CASI to CAS; 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL MSEL to a 12.0 

ns 

tpLH Propagation Delay 15.0 
tpHL MC; to a 15.0 

ns 

tpLH Propagation Delay 15.0 
tPHL LE to RAS; 15.0 

ns 

tPLH Propagation Delay 15.0 
tpHL LE to CAS; 15.0 

ns 
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AC Characteristics (Cont'd) 

29F 
Military Commercial 

29F 29F 

TA= + 25°C TA,Vee= TA,Vee= 
Symbol Parameter Vee = +5.0V Mil Com Units 

CL=500 pF CL=500 pF CL = 500 pF 

Min Typ Max Min Max Min Max 

tpLH Propagation Delay 12.0 
tpHL MCj to RASj 12.0 

ns 

tpLH Propagation Delay 12.0 
tpHL MCj to CASj 12.0 

ns 

tpLH Propagation Delay 14.0 
tpHL LE to On 14.0 

ns 

t pHZ Output Disable Time 
tpLZ OE to 0", RASj or CASj 

ns 

tpZH Output Enable Time 13.0 
tpZL OE to On. RASj or CASj 13.0 

ns 

tw(H) RASj or CASj Pulse Width 
ns 

tw(L) HIGH or LOW 

tOHL Skew On to RASj ns 
tOLH MC=10 

tOHL Skew On to RASj ns 
tOLH MC=00.01 

tOHL Skew On to RASj ns 
tOLH 

tOHL Skew On to CAS j ns 
tOLH 
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AC Operating Requirements: See Section 3 for waveforms 

29F 
Military Commercial 

29F 29F 

Symbol Parameter 
TA = +25°C TA, Vee = TA, Vee = 

Units Vee= +5.0 V Mil Com 

Min Typ Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) An to LE 5.0 

ns 

th(H) Hold Time, HIGH or LOW 5.0 
th(L) An to LE 5.0 

ns 

ts(H) Setup Time, HIGH or LOW 10.0 
ts(L) MCj to RASj 10.0 

ns • 
th(H) Hold Time, HIGH or LOW 10.0 
th(L) MCj to RASj 10.0 

ns 

ts(H) Setup Time, HIGH or LOW 5.0 
ts(L) SEL to LE 5.0 

ns 

th(H) Hold Time, HIGH or LOW 5.0 
th(L) SEL to LE 5.0 

ns 

ts(H) Setup Time, HIGH or LOW 
ns 

ts(L) CS to MCj 

th(H) Hold Time, HIGH or LOW 
ns 

th(L) CS to CASj 
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Fig. 68·a Dynamic Memory Controller Timing 

Ai \Ai>DDRESS VALID\{ 
____ /\ (Ao·A17) 1'\.\... ________________________________ _ 

Oi ROW ADDRESS VALID COLUMN ADDRESS 
VALID 

CS~~ __________________________ ~/T 

MCi===>< _______ --J*'--_________________ _ 

RASI ____ -J;! ~\.. ____________________ _ 

RASi 

\~----------------------------------
MSEL -I \ 
CAS I f \ 

CASi \\ ;-
SELi ______ JJ(\.. ____ -J1E\.. ____________________________________________ _ 

MEMORY CYCLE TIMING ---------------------------------------------------RASIICASI PULSE WIDTHS 

RASI/CASI \-------
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Memory Cycle Timing 

Fig. 68·b Specifications Applicable to Memory Cycle Timing 

<==x ___________ _ 
01 ROW ADDRESS VALID 

RASI-.i 

RASI \\\\ 
MSEL f 

COLUMN ADDRESS 
VALID 

CASI \~\\~\~\ __ __ 

Fig. 68·c Desired System Timing 

MCI ______ -J)E~ ____ M_C_,_=_Ol ________________________________________________________ ___ 

0, ROW REFRESH ADDRESS COLUMN REFRESH ADDRESS 

RASI f ___ -oJ 

MSEL f 
------------------------------------~ 

CASI f 
----------------------------~ 

CAS, 

4-605 

• 



29F68 

Refresh Cycle Timing 

Fig. 68·d Specifications Applicable to Refresh Cycle Timing 

MCj====>E~ ____________________________________________________________________ __ 

OJ 

RASI-.-/ 

ROW REFRESH ADDRESS COLUMN REFRESH 
ADDRESS 

RASj \'--'-\\~\ _______ _ 

MSEL f 

CASj \~\\~\~~ ____ _ 

Fig. 68·e Desired Timing: Refresh w/Scrubbing 

AjJ~ _____________ _ 

OJ ROW ADDRESS VALID 

RASI f 
---' 

MSEL f 
------------------------------------~ 

CASI f 
---------------------------------------~ 

CASj 
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Fig. 68·f Desired Timing: Refresh w/Scrubbing 

MCi ___ -J)(\... __ M_Ci:_O_O --------------------

xxx*'--_____ _ 
RASI f 
------' 

\\\\\ a 
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FAIRCHILD 

A Schlumberger Company 

The Product Index and Selection Guide in Section 
1 lists only the basic device numbers. This basic 
number is used to form part of a simplified 
purchasing code where the package type and 
temperature range are defined as follows: 

74F 

Temperature Range Fam"yJ 
l4F = Commercial FAST 
54F = Military FAST 
29F = Commercial or Military FAST 

402 

Device Type _____ ---I 

P 

Package Code -------....1 
P = Plastic DIP 
SP=Slim Plastic DIP 
D=Ceramic DIP 
SD=Slim Ceramic DIP 
F = Flatpak 

C 

Ordering Informationl 
Package Outlines 

QR 

L Spec'al Variations 
QR = Commercial grade 

device with burn-in 
QS = Military grade 

device with 
environmental and 
burn-in processing 

L..-. ___ Temperature Range 
C = Commercial 
M = Military 

L 1 = Ceramic Leadless Chip Carrier (LCG) 
Q = Plastic Chip Carriers (PCG) 
S = Small Outline Package (SOIG) 

Package Package Code 

Plastic DIP 
Slim Pastic DIP 
Ceramic DIP 
Slim Ceramic DIP 
Flatpak 
Ceramic Leadless Chip Carrier (LCG) 
Plastic Chip Carrier (PCG) 
Small Outline, 150 mils (SOIG) 
Small Outline, 300 mils (SOIG) 

Package Outlines 

P 
SP 
o 

SO 
F 

L1 
Q 

S 
V 

The package outlines indicated above are shown in 
the detailed outline drawings in this section. 

5-3 

Temperature Range 

Commercial 
OOC to + lO°C 

Military 
- 55°C to + 125°C 

Temperature Code 

C 

M 

II 



14 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

3.18 (0.125) 
2.92 (0.115) 

j 

r-- 19.56 (0.770) "--1 
I r", A (18.80 (0.740) '.no, r"1 I 

:~+I ~ ~ ~ ~ ~'--
~ L, 

1.78 (0.070) 
0.76 (0.030) 

r 8.25 (0.325) 1 
I /.37 (0.290) 

. 
0.381 (0.015) 19 NOM , 
__ l . 
-T 

0.38 (0.015) 
- 0.20 (0.008) 

2.54 (0.100) 
BSC 

II 0.58 (0.023) L 8.89 (0.350) -.I 
-I - 0.36 (0.014) NOM 

16 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

r---------- 19.56 (0.770) I I r-, A ,R 18.80 (0.740) 

:~~I~:::: !-~~. 
1.78 (0.070) I L . I Lo 635 (0025) 

3.18 (0.125) 
2.92 (0.115) 

j 

0.76 (0.030) -j ...j.. 

MAX NOM 
5.08 (0.~00) WwmN 0381 (0.015) 

r !~:~:g t -=4= 
3.81 (0.150) I I II I I 
3.18 (0.125) H -/- g.~~ m:g~~l I-8.8~~~50) --I 

2.54 (0.100) 
Bse 

5-4 

. -g:~g !g:g~~l 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy . 

Package weight is 0.9 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.9 gram. 

All dimensions are typical unless 
otherwise specified . 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



20 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

I 25.15 (0.990) -------I 
- 24.64 (0.970) . 1\ 1\ 1\ I 

:lg~~:::::::!t,--
1. 78 (0.070/ I I· 11_ 0.58 (0.023) 
0.76 (0.030) --I I--~ 0.36 (0.014) 

3.18 (0.125) 
2.92 (0.115) 0.38 (0.015) 

8.25 (0.325) 

--'"----+-- NOM 

~~SEATING =r= ~[-t~ PLANE 

E 
~ 0.38 (0.015) 1 ~r 0.20 (0.008) 

381 (0.150) 
318 (0.125) _1.02 (0.040) 

2.54 (0.100) NOM 
BSC 

11 I 
8.89 (0.350) 

NOM 

24 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

14.224 (0.560) 
13.716 (0.540) 

L ~:::rrn=rr:::;:;:::n=;:;:::n=rr=Ji~ 

NOM t15.49 (0.610)1 

--.L SEATING 

0.3~~~15) ~ 

t PLANE 0.38 (0.015) 
0.20 (0.008) 

3.81 (0.150) 
3.18.(0.125) 

2.54 (0.100) 
BSC 

II 0.58 (0.023) I 17.780 (0.700) I -11- 0.36 (0.014) I- MAX --1 

5·5 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 1.2 grams. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 4.2 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

• 



24 Lead Slim (0.300" Wide) Plastic Dual In-Line 
Ordering Code: 74FXXXSPC 

Are. 

________ 30.73(1.210) I -- 29.46 (1.16Q) 

r-; 
-----1 r-- ~l~ i~::::il j F't1--;.18 (0.1251 

I 

5.0~'!x200) 292 (0.115) 

~ SEAT11L­
tpLANE 

3.81(0.150) 
318(0.125) 

~ 
G 

r h H h H H H _1 

-r 
H H H H 11 

-- I 
L __ V v V 

~ f.--2.54 (0.100) 
Bse 

: I V V V v 

JLO.58(O.D28) 
0.36 (0.014) 

o. 361 (0.015) 
NOM. 

L __ 8.89 (O.3S0I~ 
NOM 

ADVANCE INFORMATION 

28 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

37.60 (1.460) 
35.00 (1.380) 

I 
14.23 (0.560) 
13.20(0.520) 

~~~~MMMM~--j 
I 13.97 (0.550) 

0.380 (0.015) 
0.200 (0.008) 

f~·~~:'· --.iSEATING -----r -PLANE 

f I h 

1..-.1.651 (0.6501._1 

I A · 0.38(0.015) 
0.20 (0.008) -

407 (0 180) --1 1-
3·17 (0·125) 2.54 (0.100) 0.58 (0.023) .. sse 0.36 (0.014) 

I . 19.05 (0.750) I 
r--13.97 (0.550)-----j 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.400 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



40 Lead Plastic Dual In-Line 
Ordering Code: 74FXXXPC 

I' ~g~l~:~l 'I 

I::::::::::::::::: J'-'-
"j 1_ 1.78 (0.070) 

0.76 (0.030) 
5.08 (0.200) 

MAX 

0.25(0.010) ~ 
~ 

~--'q= , II 0.58 (0.023) 

4.07 (0.160) - I-- 0 36 (0 014) 
3.17 (0.125) 2.54 (0.100) . . 

BSC 

r 16.51 (0.650)--1 
I r 13.97(0.550) \ I r = ~ 0.38 (0.015) 

0.20 (0.008) 

L 19.05 (0.750)-J 
13.97 (0.550) 

ADVANCE INFORMATION 

14 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

r-- 19.94 (0.785)---j 

11\1\. MAX ,1\1\1 

[~drl :::::J~'-
1.78 (0.070) J L 
0.76 (0.030) 18.13 (0.320)1 

1 r7
.
37 (0.290)11 

5.08 (o.~ !=::c=='::::;=l=f=='::::;=l=f=='::::;=1=F=;::=l 6:~~ 19:9~m) 
MAX J ~ SEATlN_G __ -L I. 

PLANE --.--- 150 0.38 (0.015) 
00 0.20 (0.008) 

5 08 (0 200) ..-J ~ l.-. 0.58 (0.023) f.-- --1 
. . -,,- 0.36 (0.014) 9.53 (0.375) 3.18 (0.125) NOM 

2.54 (0.100) 
asc 
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Noles 
I ndex area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.240 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is _ 
novolac epoxy. _ 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Noles 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.0 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



16 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

mfl: : : : : : t'~"M' 
'--..I ~ 1.78 (0.070) 

0.76 (0.030) 

~
8.13 (0.320)~ 
7.37 (0.290) 

5'08(0.-r-.'200)~ 1.52 (0.060) 

MAt X SSS~~O;I:G ~ 
5.08 (0.200) I f PLANE 15° g:~g m:g~~l 
3.18 (0.125) . 0° 

H g:~~ m:ml ~ ~ f-- 9.5~~rl75) ~ 
2.54 (0.100) 

Bse 

18 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

I-;=-==""=-==""=--=,,,=--=,,,=;-; 1.5210.06) 
.::'lIO.O'S} 

JL 
0.58 (0.023) 
0.36 (0.014) 

8"310'320}~ 7.37 (0.290) 

r 7.8710.3'O)l 
5.59 0.290) 

I 15' ro' 

L9.53(0.375}~ 
NOM 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.2 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.7 grams . 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 



20 Lead Ceramic Dual In·Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

MAX I C 26.92 (1.060)------.l. 

m f~1 :~:::::::!r'~' 
1.78 (0.070) I 1"oJ 
0.76 (0.030) -[ f.-

5.08 (0.200) 
MAX 

1.52 (0.060) I trnlm~ °j~::~'NG 
~ rVVVVVVVV~ . PLANE 

5.08 (0.200) I I 1/ 
3.18 (0.125)-1 h --If.t 

2.54 (0.100) 
BSC 

0.58 (0.023) 
0.36 (0.014) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 2.4 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

24 Lead Slim (0.300" Wide) Ceramic Dual In·Line 
Ordering Codes: 74FXXXSDC 

54 FXXXSDM 

j
' 32.77 (1.290) 'j 

Index Are. 

C::::::::'~~m 
j l, 78 (0.070) II 0.58 (0.023) 

076 (0.030) - ~ 0.36 (0.014) 

_ SEATING 
PLANE 

1

8.'3 (0.320) r 
- 7.37 (0.290) 

~ 0.38 (0.015) ~~'~: +020(0.008) 

I 9.525 (0.375) I 
- NOM.".lj 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 7.620 (0.300) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 3.9 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

II 



24 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

b32.77(1.290)~ 

112 
15.49 (0.610) 
12.70 (0.500) 

L i....flr-n""1T"'1T"'11"""""rrr-tr'TrTSi 

~ 1.78 (0.070) 
0.76 (0.030) 

Index Area 

~5.75 (0.620) I 
14.99 (0.590) 

~ ___ r __________ ....,1.91 (0.075) 

5.72(0.225) ~0'38(0'015) ~. 
MAX ~ SEATING 

til PLANE I 150 0.38 (0.015) +-- r 0° 0.20 (0.008) 

5.08 (0.200) I I II 0.58 (0.023) I 19.05 (0.750) I 
3.05 (0.120)---1 I-- -if--O.36 (0.014) r---MAX---1 

2.54 (0.100) 
Bse 

28 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

I
. 37.34 (1.470) 'I 36 83 (1.450) 

:l~t [::::::::::::J: _.-
(0.225) 5.72 

M 4 AX 

f t ---,-----

~:~~ !g: n~l-

_II \£ 1.78 (0.070) r-- 0 76 (0.030) 

R 
~ ~ 

f--2.54 (0.100) 
BSC 

\~ 
U_

1 

191 (0.075) 10
15.70 (0'618)_1 1549 (0.610) 

0.38(0.015) n 
038(0.015) 

-+-SEATING 020(0.008) 
-'-PLANE 150 ...... ~ 
P 

I 00 

t 058 (0.023) I~ 19 05 (0.750) _II r 0.38 (0.014) MAX 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.24 (0.600) centers. 
They are purposely shipped with 
positive misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 6.5 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.240 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 7.5 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 



40 Lead Ceramic Dual In-Line 
Ordering Codes: 74FXXXDC 

54FXXXDM 

1 
5.21 (0.205) 

J--""AX 
5.08 (0.200) 
3.18 (0.125) 

1.524 (0.060) 

~I::,,", 
I I PLANE 

-1. 'I' 2.54 (0.100) • II 0.58 (0.023) 
~ esc ~ I--- 0.36 (0.014) 

16.00 (0.630) 
113.21 (0.520) " 

ADVANCE INFORMATION 

Cerpak 

LEAD ONE 

5·11 

15' 
0' 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are intended for insertion in 
hole rows on 15.240 (0.600) 
centers. They are purposely 
shipped with positive 
misalignment to facilitate 
insertion. 

Leads are alloy 42, either tin 
plated or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 12.0 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

Standard carrier loading locates 
Lead One of the device adjacent 
to the side with the double notch, 
mark side up. 

Standard carriers are one·piece 
designs for 14, 16,20 and 24 lead 
Cerpaks. 

Carriers are molded of 
polysulfone, capable of 
withstanding normal IC handling 
over the temperature range of 
-55°C to + 150°C. 

• 



14 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

0.38 (0.015) 
0.20 (0.008) 

l [ Index Area 
r'/-===-

~14 

0.10 (0.004) 
MIN 

j 

! ! I 
7.11 (0. 280) 

x 
L 
I 

0.25 (0.010) 7 8 

:::::::!..l 0.48 (0.019) 19:::: 
0.15 (0.006) r-----+ 9.40 (0.370) 

6.35 (0.250) 

MA 

1.~7 (0.050) j sse 

I 

I 9.40 (0.370) 
6.35 (0.250) 

0.08 (0.003) I 

H==:'§1 ~6~60=(il~260~)~: I~~~t 
1.02 (0.040) i-..... . --i 2.16 (0.085) 
0.25 (0.010) 6.10 (0.240) 0.76 (0.030) 

14 Lead Ceramic Flatpak 
Ordering Codes: 54FXXXFM 

0.20 (0.008) 
0.38 (0.015) 

'-J~ 14 f 
L 
I 9.91 (0 

L 
t 

1.27 (0.050) 
sse 

7 

0.25 (0.010) 
0.48 (0.019) 

~ 
8 r 

.390) 

0.15 (0.006) 
O.OB (0.003) 

L I I 

2.16 (0.085) 
1.14 (0.045) , 

tL9.40 (0.370) I 6.60 (0.260) I 9.40 (0.370) 
6.35 (0.250)+5.97 (O.235)..j.. 6.35 (0.250) 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identifIcation mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, tin plated 
and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.26 gram. 

All dimensions are typical unless 
otherwise specified. 

ContrOlling dimensions are inch 
dImensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, tin plated 
and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.4 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



16 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

Index A rea - 16 

- ! 
1.27 

(0.050) 
BSC 

11.81 ( 0.440) 
AX M 

1= 
~ 

8 9~ 

0.48 (0.019) I I 0.38 (0.015) 
.L.-

r-h ~:~g I I ~:~g 
(0.370)~ 1(0.370) 

0.15 (0.006) (0.250) (0.250) ~:1~ 19:9:~! 

0.O~3O:::)=====j,-_____ ... -~~~~-,~-+l 
1_ 7.24 (0.285) I 1.02 (0.040) 

6.22 (0.245) I 0.23 (0.010) 

20 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

Index Area 

0.48 (0.019) 
0.38 (0.015) 

~ 
r-

9.40 (0.370)j 
6.35 (0.250) 

1.27 (0.050) 
BSC 

-1 
13.72 (0.540) 

MAX 

I 
1-___>+-9.40 (0.370) 

6.35 (0.250) 

~. _------lr-----,I'--=-±---i-----'-t 2.33 (0.092) 
r-~ t 1.14(0.045) 

0.15 (0.006) I 7.62 (0.300) I 1.02 (0.040) t 
O~~~~ ~ ~ 023(0010) 6.22 (0.245) .. 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, either tin 
plated and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.4 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by Inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, tin plated 
and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.8 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



24 Lead Ceramic Flatpak 
Ordering Code: 54FXXXFM 

1.27 (0.050) 
BSC 

..L 
T-· 

L'ndexAre8 

.~ "~l 
..L 
I 

0.48 (0.019) 
0.38 (0.015) . ~ 

12 13 

16.2 6 
0) 
x 

(0.64 
MA 

~ 9.40 (0.370) ~ 
6.35 0.2 0 5 ) 

~ 9.40 (0.37~l ~ 
6.35 0.250 

0.15 (0.006) I .. 10.67 (0.420) I 
0.08 (0.003) r- 9.14 (0.360) ----I 

2.29 (0.090) 
1.14 (0.045) 

t 

0.25 (t.0401 f 
0.23 (0.010 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. Alternatively, a tab on 
the lead frame may be used to 
identify Lead One. 

Leads are alloy 42, either tin 
plated and/or solder coated. 

Package is hermetically sealed 
alumina (black). 

Package weight is 0.8 gram . 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

20 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74 FXXXL 1C 

54FXXXL1M 

1'5909 (0.358)SO rE:;;Y 1 I--8.69 (0.342) --I 

~:~;l~:~~~: OJ H H H H H 11 

5-14 

0.381 (0.015) MIN 
All Corner Terminals 

1 .27 (0.050) 
esc 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-solder seal 
metal lid. 

Package weight is 0.5 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



20 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

I'\::r\ 9.09 (0.358) sar:;::7" I 
1---8.69 (0.342) ~ 

2.54 (0.100) [, 
1.63 (0.064) "H H H H H II 

0.381 (0.015) MIN 
All Corner Terminals 

ADVANCE INFORMATION 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-glass seal 
alumina lid (black). 

Package weight is 0.5 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

28 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

0.508 (0.020) x 45° 
REF 

1~11.63("'58)SQ ~I 
f...----l1.23 (0.442) ~ 

0.381 (0.015) MIN 
All Corner Terminals 

ADVANCE INFORMATION 
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Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-solder seal 
metal lid. 

Package weight is 0.8 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



28 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

E ".6310 .• 56)SQ ~I 
11.23 (0.442) ~ 

TERMINAL 1 
2.16 (O.085)-~ 

1,02 (O.040)x45° 

REF I 

(3 PlaCeS)-----L_ 

0.381 (0.015) MIN 
All Corner Terminals 

1.39 (0.055) 
1.14 (0.045) 

ADVANCE INFORMATION 

Notes 
Package construction is multilayer 
refractory metal (gold plated) and 
alumina (black). 

Package is hermetic-glass seal 
alumina lid (black). 

Package weight is 0.9 gram. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

44 Terminal Ceramic Leadless Chip Carrier 
Ordering Codes: 74FXXXL 1C 

54FXXXL1M 

0.508 (0.020) x 45" 
REF 

1.02 (O.040)x45° 

(3P':C~~d_ 

T 

3.0510.120)T)l 

'''(OOS'I LI I n t1 n tHW n n n tiM II 

Q.38 (0.015) MIN 
All Corner Terminals 

ADVANCE INFORMATION 
5·16 

Notes 
Package construction is multilayer 
refractory metal (gold. plated) and 
alumina (black). 

Package is hermetic-glass seal 
alumina lid (black). 

Package weight is 1.7 grams. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



14 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXS 

8.55 (0.336) I
" 8.75 (0.345) ~ I 

1.27 (0.050) 0.49 (0.020) 
BSC 0.35 (0.013) 

0.25 (0.009) 450 

~ ___ o·_~_( ... "r V" .00, 
1.35 (0.053) 

----c-
0.25 (0.010) 
0.10 (0.003) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.14 grams. 

Total flash not to exceed 
1).15 (0.006) over body dimensions. 

Conforms to variation AS of 
JEDEC Standard Outline MS·012 
for 3.75 (0.150) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

16 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXS 

Index 
Area 

~:~~ ~~:~~~: x 45° 

~:~:c r:!l-;~t(====I;::~=fJ:::: *= 
~J~80 ~ \ 0° 0.25 (0.010) 

0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015) 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.16 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AC of 
JEDEC Standard Outline MS·012 
for 3.75 (0.150) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

I 



16 Lead (0.300" Wide) Small Outline 
Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

I 
10.50 (0.414) I 

• 10.10(0397) • 

~ 
1.27 (0.050) 

Bse 
0.49 (0.020) 
0.35 (0.013) 

Index 
Area 

~ _______ 1_:~:"",:~~FW 
0.32 (0.013) ( ~ 2 .•• 1.,05) 0J:0;JJ; I 7 \;S~092) 
-r-j C·o L 0° 0.30 (0.012) 

0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.46 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AA of 
JEDEC Standard Outline MS·013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

20 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

13.00 (0.512) I 

~ d ~~o~ tj tj tj~ 
1.27 (0.050) 

Bse 
0.49 (0.020) 
0.35 (0.013) 

Index 
Area 

~:;: i~:6~~~ x45° ,--______ l r 
0.32 (0.013) L ~.'05) 
0C::~ ! 7 b:1°92) 

\ 0° 0.30 (0.012) ""-J ~.o c= 
0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015) 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.55 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AC of 
JEDEC Registered Outline MS·013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 



24 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

Index I 
A~. 

I I 
7.60 (0.300) I 
7.40 (0.291) 

I I 
\10.65(0.420) 

L¥~M''''Fn'''F'1''inT'M;;;;;;;;;;;:=;;;;;;;=;;;T'';=;;~2 i'!_l_-_lJ03931 

~:~: :~::~ x45° F :::::::::::: 'I 
~D~~ 

1.27(0.050) 
BSe 

0.35(0.013) 
0.49(0.020) 

,....-__ ....... 11 
OOr·2332((OO·.OOO~9}93}} rnl ~'05} 
1--~':i;: :-___ ~! == __ 7~~T92} 
I)\!0 L 0° 0.30 (0.012) 

0.10 (0.003) 
1.27 (0.050) 
0.40(0.015) 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.66 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AD of 
JEDEC Standard Outline MS-013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

28 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Code: 74FXXXV 

17.70 (O 696) I
.. 18.10 (O.713) "I 

1.27 (O.OSO) 0.49 (0.020) 
BSC 0.35 (0.013) 

~:~~ i~:~~~ x45° 

It-
0.32 (0.013) lr-------I}-t 2.65 (0.105) 

0.23 (o.oo~ i ~~ 2.35 (0.092) 

~ ~.: ----c-'\ \ 0.30 (0.012) 
~ 0.10 (0.003) 

1.27 (0.050) 
0.40 (0.015\ 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Package weight is 0.77 grams. 

Total flash not to exceed 
0.15 (0.006) over body dimensions. 

Conforms to variation AE of 
JEDEC Standard Outline MS-013 
for 7.50 (0.300) wide body small 
outline (SO) family. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are metric 
dimensions. 

Metric dimensions appear first, 
followed by inch dimensions. 

I 



20 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

CJ 0.102 (0.004) 

1.270(0.050) 
TYP 

1.22°\'·""4 r= 1.066 0.042\ -, I 

- ----r;:;;o \0.'", 
~O.042) 

9.043\0.356) SQ! LJ I 
8.6go 0.350) .------..J 

Inoe. 

"" 

~1.270(o.o50) 
~1.016(O.040) 

ADVANCE INFORMATION 

28 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

1=1 0.102(0.004' f--~-~---:"Y 

~.270\M5O) 
,;--=------------t.016 0.040) 

ADVANCE INFORMATION 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.016 (0.006) over body 
dimensions. 

Conforms to variation AA of 
JEDEC Registered Outline MO·047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
I ndex area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.016 (0.006) over body 
dimensions. 

Conforms to variation AS of 
JEDEC Registered Outline MO·047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 



44 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

r-T===~~~~:~g"m~~ij~_~ 

1 r~'''''-'05O'1 ~O.048} 

g·~ro:=: 

16.67(0.858) 
1651(0.850) 

0.8128(0.032) 
0.6604(0.028) 

..L.-
r--

I ~j " I I 16.67(0.856) 
16.51 (O.65O) 

17.66(0.695) l=="."" ... " 
1.270(0.050) 
1.016(0.(140) 

T,--_IL-d=~",rH~~~~~ 
2.41~~0951 

IClI0102(G.O04)1 * ,-

1006(0.042) 

I 
0508(0.020) .,N 

ADVANCE INFOHMATION 

52 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

1220(0.048) f--
1066(O.042l -J 1-

1- -- 1FL",!,b~L,b!"L",!,b~L!"Jd",l,!,,l,ldL!,,Jd~-I-·--' .• ~.~~{,g:~ 
'''?j~orol • ., 

20191°.795)50: 

T 
l--------P~~rrf-l 

~--. -l~~~m:~~lsa--"----~ 

In"". 
Area 

r'- ~----=:I:~i:~ 5080(0.200} - -- --'-
4191 (O.166J f ",5" 1'27010.(50) 

I 241;"~095) r-~i'016(O.040) 

[QT 0102(O.OO4)~- __ J ___ ~050S(O.020)MIN 
-~--- 1016(0.040) ~/I g.~~lg:ml--'I..·- i 

O.508(G.(I20)RAD t-------l~.;~lK~l- ---

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy . 

Total flash not to exceed 
0.16 (0.006) over body dimensions. 

Conforms to variation AC of 
JEDEC Registered Outline MO-047 
for Plastic Chip Carrier package . 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 

Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.16 (0.006) over body dimensions. 

Conforms to variation AD of 
JEDEC Registered Outline MO-047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

Metric dimensions appear first, 
followed by inch dimensions. 

• 



68 Lead Plastic Chip Carrier (PCC) 
Ordering Code: 74FXXXQC 

ADVANCE INFORMATION 
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Notes 
Index area: a notch or Lead One 
identification mark shall be 
located adjacent to Lead One and 
shall be located within the shaded 
area shown. 

Leads are copper alloy, either tin 
plated or solder coated. 

Package plastic material is 
novolac epoxy. 

Total flash not to exceed 
0.016 (0.006) over body 
dimensions. 

Conforms to variation AE of 
JEDEC Registered Outline MO-047 
for Plastic Chip Carrier package. 

All dimensions are typical unless 
otherwise specified. 

Controlling dimensions are inch 
dimensions. 

This package is also referred to as 
a Plastic Leaded Chip Carrier 
(PLCC) or Plastic Quadpak. 

MetriC dimensions appear first, 
followed by inch dimensions. 







Fairchild 
Semiconductor 

Alabama 
555 Sparkman Drive, Suite 1030 
Huntsville, Alabama 35805 
Tel: 205-837-8960 

Arizona 
2255 West Northern Road, Suite B112 
Phoenix, Arizona 85021 
Tel: 602-864-1905 

California 
Auburn Office 
320 Aeolia Drive 
Auburn, California 95603 
Tel: 916-823-6664 

Costa Mesa Office 
3505 Cadillac, Suite 0-104 
Costa Mesa, California 92626 
Tel: 714-241-5900 

Los Angeles Office 
15760 Ventura Blvd., Suite 1027 
Encino, California 91436 
Tel: 818-990-9800 

Mountain View Office 
441 North Whisman Road, Bldg. 13 
Mt. View, California 94042 
Tel: 415-962-8200 

San Diego Office 
4355 Ruffin Road, Suite 100 
San Diego, California 92123 
Tel: 619-560-1332 

Colorado 
10200 East Girard Avenue 
Building B, Suite 222 
Denver, Colorado 80231 
Tel: 303-695-4927 

Connecticut 
131 Bradley Road 
Woodbridge, Connecticut 06525 
Tel: 203-397-5001 

Florida 
Ft. Lauderdale Office 
5237 NW 33rd Avenue, Suite 2D 
Ft. Lauderdale, Florida 33309 
Tel: 305-485-7711 

Orlando Office 
Crane's Roost Office Park 
399 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-834-7000 

Sales 
Offices 

Georgia 
Atlanta Office 
3220 Pointe Parkway, Suite 1200 
Norcross, Georgia 30092 
Tel: 404-441-2740 

Illinois 
Chicago Office 
500 Park Blvd., Suite 575 
Itasca, Illinois 60143 
312-773-3133 

Indiana 
7202 North Shadel and, Room 205 
Indianapolis, Indiana 46250 
Tel: 317-849-5412 

Iowa 
373 Collins Road NE, Suite 200 
Cedar Rapids, Iowa 52402 
Tel: 319-395-0090 

Kansas 
Kansas City Office 
8600 West 110th Street, Suite 209 
Overland Park, Kansas 66210 
Tel: 913-451-8374 

Wichita Office 
2400 N. Woodlawn, Suite 221 
Wichita, Kansas 67220 
Tel: 316-687-1111 

Maryland 
2000 Century Plaza, Suite 114 
Columbia, Maryland 21044 
Tel: 301-730-1510 

Massachusetts 
1432 Main Street 
Waltham, Massachusetts 02154 
Tel: 617-890-4000 

Michigan 
Detroit Office 
21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel: 313-478-7400 

Minnesota 
Minneapolis Office 
3600 West 80th Street, Suite 590 
Bloomington, Minnesota 55431 
Tel: 612-835-3322 
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United States and 
Canada 

New Jersey 
Vreeland Plaza 
41 Vreeland Avenue 
Totowa, New Jersey 07512 
Tel: 201-256-9006 

New Mexico 
2900 Louisiana NE, Suite G2 
Albuquerque, New Mexico 87110 
Tel: 505-884-5601 

New York 
Endwell Office 
3215 East Main Street 
Endwell, New York 13760 
Tel: 607-757-0200 

Fairport Office 
815 Ayrault Road 
Fairport, New York 14450 
Tel: 716-223-7700 

Hauppauge Office 
300 Wheeler Road, Suite 201 
Hauppauge, New York 11788 
Tel: 516-348-0900 

Poughkeepsie Office 
19 Davis Avenue 
Poughkeepsie, New York 12603 
Tel: 914-473-5730 

North Carolina 
5970 Six Forks Road, Suite C 
Raleigh, North Carolina 27609 
Tel: 919-848-2420 

Ohio 
Cleveland Office 
6133 Rockside Road, Suite 407 
Cleveland, Ohio 44131 
Tel: 216-447-9700 

Dayton Office 
6500 Poe Avenue, Suite 400 
Dayton, Ohio 45414 
Tel: 513-890-5878 

Oregon 
6600 SW 92nd Avenue, Suite 27 
Portland, Oregon 97223 
Tel: 503-244-6020 

II 



Fairchild 
Semiconductor 

Pennsylvania 
Philadelphia Office 
Willow Wood Office Center 
3901 Commerce Avenue, Suite 110 
Willow Grove, Pennsylvania 19090 
Tel: 215-657-2711 

Texas 
Austin Office 
8240 Mopac Expressway, Suite 270 
Austin, Texas 78759 
Tel: 512-346-3990 

Dallas Office 
1702 North Collins Street, Suite 101 
Richardson, Texas 75080 
Tel: 214-234-3811 

Houston Office 
9896 Bissonnet-II, Suite 470 
Houston, Texas 77036 
Tel: 713-771-3547 

Utah 
5282 South 320 West, Suite 0-120 
Salt Lake City, Utah 84107 
801-266-0773 

Washington 
Seattle Office 
11911 Northeast First, Suite 310 
Bellevue, Washington 98005 
Tel: 206-455-3190 

Canada 
Montreal Office 
3675 Sources Blvd., Suite 109 
Dollard des Ormeaux, Quebec H9B 2T6 
Canada 
Tel: 514-683-0883 

Ottawa Office 
148 Colonnade Road 
Nepean, Ontario K2D OA8 
Canada 
Tel: 613-226-8270 

Toronto Office 
2375 Steeles Avenue West, Suite 203 
Downsview, Ontario M3J 3A8 
Canada 
Tel: 416-665-5903 

Sales 
Offices 
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United States and 
Canada 



Fairchild 
Semiconductor 

Australia 
Fairchild Australia Pty Ltd. 
366 White Horse Road 
Nunawading 3131, Victoria 
Australia 
Tel: 03-877-5444 

Austria and Eastern Europe 
Fairchild Semiconductor GmbH 
Assmayergasse 60 
A-1120 Wien 
Austria 
Tel: (0222) 85.86.82 

Benelux 
Fairchild Semiconductor 
Ruysdaelbaan 35 
NL-5613 OX Eindhoven 
The Netherlands 
Tel: (040) 44.69.09 

Brazil 
Fairchild Semicondutores Ltda. 
Rua Estacio Oe Sa, 1144 
Jardim Santa Genebra 
13100 Campinas, SP 
Brazil 
Tel: (0192) 41-6655 

France 
Fairchild Semiconductor S.A. 
B.P. No. 655 
92542 Montrouge Cedex 
France 
Tel: (1) 746.61.61 

Germany 
Fairchild Semiconductor GmbH 
Oaimlerstrasse 15 
0-8046 Garching b. Muenchen 
West Germany 
Tel: (089) 32.00.31 

Fairchild Semiconductor GmbH 
Flughafen Frachtz. Geb. 458 
0-6000 Frankfurt am Main 75 
West Germany 
Tel: (069) 690.56.13 

Fairchild Semiconductor GmbH 
Oeltzenstrasse 14 
0-3000 Hannover 
West Germany 
Tel: (0511) 178.44 

Sales 
Offices 

Fairchild Semiconductor GmbH 
Poststrasse 37 
0-7250 Leonberg 
West Germany 
Tel: (07152) 410.26 

Hong Kong 
Fairchild Semiconductor (HK) Ltd. 
12th Floor, Austin Tower 
22-26A Austin Avenue 
Tsimshatsui, Kowloon 
Hong Kong 
Tel: 3-7238321 

Italy 
Fairchild Semiconductor, S.p.A. 
Viale Corsica 7 
20133 Milano 
Italy 
Tel: (02) 749.12.71 

Fairchild Semiconductor, S.p.A. 
Via Francesco Saverio Nitti 11 
00191 Roma 
Italy 
Tel: (06) 328.75.48 

Japan 
Fairchild Japan Corporation 
Yotsubashi Chuo Bldg. 
1-4-26, Shinmachi 
Nishi·Ku, Osaka 550 
Japan 
Tel: 06-541-6138/9 

Fairchild Japan Corporation 
Pola Shibuya Bldg. 
1-15-21, Shibuya 
Shibuya·Ku, Tokyo 150 
Japan 
Tel: 03-400-8351 

Korea 
Fairchild Semikor Ltd. 
10th Floor, Life Bldg. 
61 Yuido·Oong, Youngdongpo·Ku 
Seoul 150 
Korea 
Tel: 783-3795 

Scandinavia 
Fairchild Semiconductor AB 
Svartensgatan 6 
S-11620 Stockholm 
Sweden 
Tel: (08) 44.92.55 
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International 

Singapore 
Fairchild Semiconductor Pte. Ltd. 
74 Bukit Timah Road #03-01/02 
Boon Siew Building 
Singapore 0922 
Republic of Singapore 
Tel: 337-0511 

Switzerland 
Fairchild Semiconductor GmbH 
Baumackerstrasse 46 
CH-8050 Zuerich 
Switzerland 
Tel: (01) 311.42.30 

Taiwan 
Fairchild Electronics (Taiwan) Ltd. 
Room 502, 5th Floor, Hsietsu Bldg. 
47 Chung Shan N. Road, Sec. 3 
Taipei 
Taiwan 
Tel: 597-3205 

United Kingdom 
Fairchild Semiconductor Ltd. 
Semiconductor Oivision 
230 High Street 
Potters Bar 
Hertfordshire EN6 5BU 
England 
Tel: (0707) 511.11 

II 



Fairchild 
Semiconductor 

Alabama 
Hall-Mark Electronics 
4900 Bradford Drive 
Huntsville, Alabama 35807 
Tel: 205-837-8700 

Hamiiton/Avnet Electronics 
4692 Commercial Drive 
Huntsville, Alabama 35805 
Tel: 205-837-7210 

Schweber Electronics 
2227 Drake Avenue SW 
Huntsville, Alabama 35805 
Tel: 205-882-2200 

Arizona 
Hamiiton/Avnet Electronics 
505 South Madison Drive 
Tempe, Arizona 85281 
Tel: 602-231·5100 

Kierulff Electronics 
4134 East Wood Street 
Phoenix, Arizona 85040 
Tel: 602-437-0750 

Schweber Electronics 
11049 N. 23rd Drive, Suite 100 
Phoenix, Arizona 85029 
Tel: 602-997-4874 

Wyle Distribution Group 
8155 North 24th Avenue 
Phoenix, Arizona 85021 
Tel: 602-249-2232 

California 
Arrow Electronics 
19748 Dearborn Street 
Chatsworth, California 91311 
Tel: 818-701-7500 

Arrow Electronics 
30941 San Clemente Street 
Hayward, California 94544 
Tel: 415-487-4300 

Arrow Electronics 
9511 Ridge Haven Court 
San Diego, California 92123 
Tel: 619-565-4800 

Arrow Electronics 
521 Weddell Avenue 
Sunnyvale, California 94086 
Tel: 408-745-6600 

Arrow Electronics 
2961 Dow Avenue 
Tustin, California 92680 
Tel: 714-838-5422 

Avnet Electronics 
20501 Plummer 
Chatsworth, California 91311 
Tel: 818-700-2600 

Authorized 
Distributors 

Avnet Electronics 
350 McCormick Avenue 
Costa Mesa, California 92626 
Tel: 714-754-6111 (Orange County) 

213-558-2345 (Los Angeles) 

Avnet Electronics 
21050 Erwin Street 
Woodland Hills, California 91367 
Tel: 818-883-0000 

Bell Industries 
Electronic Distributor Division 
1161 N. Fair Oaks Avenue 
Sunnyvale, California 94086 
Tel: 408-734-8570 

HamiitonfAvnet Electronics 
3170 Pullman Avenue 
Costa Mesa, California 92626 
Tel: 714-641-1850 

Hamilton Electro Sales 
10912 West Washington Blvd. 
Culver City, California 90230 
Tel: 213-558-2121 

Hamiiton/Avnet Electronics 
4103 North Gate Blvd. 
Sacramento, California 95834 
Tel: 916-920-3150 

HamiitonfAvnet Electronics 
4545 Viewridge Avenue 
San Diego, California 92123 
Tel: 619-571-7527 

Hamiiton/Avnet Electronics 
1175 Bordeaux Drive 
Sunnyvale, California 94086 
Tel: 408-743-3355 

Schweber Electronics 
17822 Gillette Avenue 
Irvine, California 92714 
Tel: 714-863-0200 

Schweber Electronics 
3110 Patrick Henry Drive 
Santa Clara, California 95050 
Tel: 408-748-4700 

• Sertech Laboratories 
3170 Pullman Dr. 
Costa Mesa, California 92626 
Tel: 714-754-0666 

Wyle Distribution Group 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-8100 

Wyle Distribution Group 
17872 Cowan Avenue 
Irvine, California 92714 
Tel: 714-863-9953 

'This distributor carries Fairchild die products only. 
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United States and 
Canada 

Wyle Distribution Group 
Military Product Division 
18910 Teller Avenue 
Irvine, California 92715 
Tel: 714-851-9953 

Wyle Distribution Group 
9525 Chesapeake 
San Diego, California 92123 
Tel: 619-565-9171 

Wyle Distribution Group 
3000 Bowers Avenue 
Santa Clara, California 95051 
Tel: 408-727-2500 

Zeus Components, Inc. 
1130 Hawk Circle 
Anaheim, California 92807 
Tel: 714-632-6880 

Zeus Components, Inc. 
3350 Scott Blvd., Bldg. 6402 
Santa Clara, California 95051 
Tel: 408-727-0714 

Colorado 
Arrow Electronics 
1390 S. Potomac Street, Suite 136 
Aurora, Colorado 80012 
Tel: 303-696-1111 

Bell Industries 
8155 West 48th Avenue 
Wheat ridge, Colorado 80033 
Tel: 303-424-1985 

HamiitonfAvnet Electronics 
8765 E. Orchard Road, Suite 708 
Englewood, Colorado 80111 
Tel: 303-740-1000 

Wyle Distribution Group 
451 East 124th Avenue 
Thornton, Colorado 80241 
Tel: 303-457-9953 

Connecticut 
Arrow Electronics 
12 Beaumont Road 
Wallingford, Connecticut 06492 
Tel: 203-265-7741 

HamiitonfAvnet Electronics 
Commerce Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-797-2800 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-792-3500 



Fairchild 
Semiconductor 

Florida 
Arrow Electronics 
1001 Northwest 62nd Street, Suite 108 
Ft. Lauderdale, Florida 33309 
Tel: 305-776-7790 

Arrow Electronics 
50 Woodlake Drive West 
Building B 
Palm Bay, Florida 32905 
Tel: 305-725-1480 

• Chip Supply 
1607 Forsyth Road 
Orlando, Florida 32807 
Tel: 305-275-3810 

Hall-Mark Electronics 
1530 Roosevelt Blvd., Suite 303 
Clearwater, Florida 33520 
Tel: 813-576-8691 

Hall-Mark Electronics 
1671 West McNab Road 
FI. Lauderdale, Florida 33309 
Tel: 305-971-9280 

Hall-Mark Electronics 
7648 Southland Blvd., Suite 100 
Orlando, Florida 32809 
Tel: 305-855-4020 

Hamilton/Avnet Electronics 
6801 NW 15th Way 
Ft. Lauderdale, Florida 33309 
Tel: 305-971-2900 

Hamilton/Avnet Electronics 
3197 Tech Drive North 
SI. Petersburg, Florida 33702 
Tel: 813-576-3930 

Hamilton/Avnet Electronics 
6947 University Blvd. 
Winter Park, Florida 32792 
Tel: 305-628-3888 

Schweber Electronics 
181 Whooping Loop 
Altamonte Springs, Florida 32701 
Tel: 305-331-7555 

Schweber Electronics 
2830 North 28th Terrace 
Hollywood, Florida 33020 
Tel: 305-927-0511 

Georgia 
Arrow Electronics 
2979 Pacific Drive 
Norcross, Georgia 30071 
Tel: 404-449-8252 

Hall-Mark Electronics 
6410 Atlantic Blvd., Suite 115 
Norcross, Georgia 30071 
Tel: 404-447-8000 

Authorized 
Distributors 

Hamilton/Avnet Electronics 
5825-0 Peachtree Corners East 
Norcross, Georgia 30092 
Tel: 404-447-7500 

Schweber Electronics 
303 Research Drive 
Norcross, Georgia 30092 
Tel: 404-449-9170 

Illinois 
Arrow Electronics 
2000 Algonquin Road 
Schaumburg, Illinois 60195 
Tel: 312-397-3440 

Hall-Mark Electronics 
1177 Industrial Drive 
Bensenville, Illinois 60106 
Tel: 312-860-3800 

Hamilton/Avnet Electronics 
1130 Thorndale Avenue 
Bensenville, Illinois 60106 
Tel: 312-860-7780 

Kierulff Electronics 
1536 Landmeier Road 
Elk Grove Village, Illinois 60007 
Tel: 312-640-0200 

Schweber Electronics 
904 Cambridge Avenue 
Elk Grove Village, Illinois 60007 
Tel: 312-364-3750 

Indiana 
Arrow Electronics 
2718 Rand Road 
Indianapolis, Indiana 46241 
Tel: 317-243-9353 

Graham Electronics Supply, Inc. 
133 S. Pennsylvania Street 
Indianapolis, Indiana 46204 
Tel: 317-634-8202 

Hamilton/Avnet Electronics 
485 Gradle Drive 
Carmel, Indiana 46032 
Tel: 317-844-9333 

Pioneer Electronics 
6408 Castle Place Drive 
Indianapolis, Indiana 46250 
Tel: 317-849-7300 

Iowa 
Arrow Electronics 
1930 SI. Andrews NE 
Cedar Rapids, Iowa 52402 
Tel: 319-395-7230 

Schweber Electronics 
5270 N. Park Place NE 
Cedar Rapids, Iowa 52402 
Tel: 319-373-1417 

'This distributor carries Fairchild die products only. 
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United States and 
Canada 

Kansas 
Hall-Mark Electronics 
10815 Lakeview Drive 
Lenexa, Kansas 66215 
Tel: 913-888-4747 

Hamilton/Avnet Electronics 
9219 Quivira Road 
Overland Park, Kansas 66215 
Tel: 913-888-8900 

Schweber Electronics 
10300 W. 103rd St., Suite 103 
Overland Park, Kansas 66214 
Tel: 913-492-2921 

Maryland 
Arrow Electronics 
4801 Benson Avenue 
Baltimore, Maryland 21227 
Tel: 301-247-5200 

Hall-Mark Electronics 
10240 Old Columbia Road 
Columbia, Maryland 21046 
Tel: 301-796-9300 

Hamilton/Avnet Electronics 
6822 Oak Hall Lane 
Columbia, Maryland 21045 
Tel: 301-995-3500 

Schweber Electronics 
9218 Gaither Road 
Gaithersburg, Maryland 20760 
Tel: 301-840-5900 

Massachusetts 
Arrow Electron ics 
One Arrow Drive 
Woburn, Massachusetts 01801 
Tel: 617-933-8130 

Gerber Electronics 
128 Carnegie Row 
Norwood, Massachusetts 02062 
Tel: 617-329-2400 

Hamilton/Avnet Electronics 
50 Tower Office Park 
Woburn, Massachusetts 01801 
Tel: 617-273-7500 

Schweber Electronics 
25 Wiggins Avenue 
Bedford, Massachusetts 01730 
Tel: 617-275-5100 

• Sertech Laboratories 
1 Peabody Street 
Salem, Massachusetts 01970 
Tel: 617-745-2450 

Zeus Components, Inc. 
25 Adams Street 
Burlington, Massachusetts 01803 
Tel: 617-273-0750 

• 



Fairchild 
Semiconductor 

Michigan 
Arrow Electronics 
3810 Varsity Drive 
Ann Arbor, Michigan 48104 
Tel: 313-971-8220 

Arrow Electronics 
3510 Roger B. Chafee SE 
Grand Rapids, Michigan 49508 
Tel: 616-243-0912 

Hamilton/Avnet Electronics 
2215 29th Street SE 
Space A5 
Grand Rapids, Michigan 49508 
Tel: 616-243-8805 

Hamilton/Avnet Electronics 
32487 Schoolcraft 
Livonia, Michigan 48150 
Tel: 313-522-4700 

Pioneer Electronics 
13485 Stamford 
Livonia, Michigan 48150 
Tel: 313-525-1800 

Schweber Electronics 
12060 Hubbard Avenue 
Livonia, Michigan 48150 
Tel: 313-525-8100 

Minnesota 
Arrow Electronics 
5230 West 73rd Street 
Edina, Minnesota 55435 
Tel: 612-830-1800 

Hall-Mark Electronics 
7838 12th Avenue South 
Bloomington, Minnesota 55420 
Tel: 612-854-3223 

Hamilton/Avnet Electronics 
10300 Bren Road East 
Minnetonka, Minnesota 55343 
Tel: 612-932-0600 

Schweber Electronics 
7424 West 78th Street 
Edina, Minnesota 55435 
Tel: 612-941-5280 

Missouri 
Arrow Electronics 
2380 Schuetz Road 
St. Louis, Missouri 63146 
Tel: 314-567-6888 

Hall-Mark Electronics 
2662 Metro Blvd. 
Maryland Heights, Missouri 63043 
Tel: 314-291-5350 

Authorized 
Distributors 

Hamilton/Avnet Electronics 
13743 Shorel i ne Cou rt East 
Earth City, Missouri 63045 
Tel: 314-344-1200 

Schweber Electronics 
502 Earth City Expressway 
Earth City, Missouri 63045 
Tel: 314-739-0526 

New Hampshire 
Arrow Electronics 
1 Perimeter Road 
Manchester, New Hampshire 03103 
Tel: 603-668-6968 

Schweber Electronics 
Bedford Farms Building 2 
Kilton and South River Roads 
Manchester, New Hampshire 03102 
Tel: 603-625-2250 

New Jersey 
Arrow Electronics 
6000 Lincoln Drive East 
Marlton, New Jersey 08053 
Tel: 609-596-8000 

Arrow Electronics 
2 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-5300 

Hall-lMark Electronics 
Springdale Business Center 
2091 Springdale Road 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0880 

Hall-Mark Electronics 
107 Fairfield Road 
Fairfield, New Jersey 07006 
Tel: 201-575-4415 

Hamilton/Avnet Electronics 
10 Industrial Road 
Fairfield, New Jersey 07006 
Tel: 201-575-3390 

Hamilton/Avnet Electronics 
1 Keystone Avenue 
Cherry Hill, New Jersey 08003 
Tel: 609-424-0100 

Schweber Electronics 
18 Madison Road 
Fairfield, New Jersey 07006 
Tel: 201-227-7880 

New Mexico 
Arrow Electronics 
2460 Alamo Avenue SE 
Albuquerque, New Mexico 87106 
Tel: 505-243-4566 
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United States and 
Canada 

Bell Industries 
11782 Linn Avenue NE 
Albuquerque, New Mexico 87123 
Tel: 505-292-2700 

Hamilton/Avnet Electronics 
2524 Baylor Drive SE 
Albuquerque, New Mexico 87106 
Tel: 505-765-1500 

New York 
Arrow Electronics 
25 Hub Drive 
Melville, New York 11747 
Tel: 516-694-6800 

Arrow Electronics 
20 Oser Avenue 
Hauppauge, New York 11787 
Tel: 516-231-1000 

Arrow Electronics 
7705 Maltlage Drive 
Liverpool, New York 13088 
Tel: 315-652-1000 

Arrow Electronics 
3000 Winton Road South 
Rochester, New York 14623 
Tel: 716-275-0300 

Hamilton/Avnet Electronics 
933 Motor Parkway 
Hauppauge, New York 11788 
Tel: 516-231-9800 

Hamilton/Avnet Electronics 
333 Metro Park 
Rochester, New York 14623 
Tel: 716-475-9130 

Hamiiton/Avnet Electronics 
16 Corporate Circle 
E. Syracuse, New York 13057 
Tel: 315-437-2642 

Schweber Electronics 
Jericho Turnpike 
Westbury, New York 11590 
Tel: 516-334-7474 

Schweber Electronics 
3 Town Line Circle 
Rochester, New York 14623 
Tel: 716-424-2222 

Summit Distributors, Inc. 
916 Main Street 
Buffalo, New York 14202 
Tel: 716-884-3450 

Zeus Components, Inc. 
100 Midland Avenue 
Port Chester, New York 10573 
Tel: 914-937-7400 



Fairchild 
Semiconductor 

North Carolina 
Arrow Electronics 
938 Burke Street 
Winston-Salem, North Carolina 27102 
Tel: 919-725-8711 

Arrow Electronics 
5240 Greens Dairy Road 
Raleigh, North Carolina 27604 
Tel: 919-876-3132 

Hall-Mark Electronics 
5237 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-872-0712 

Hamiiton/Avnet Electronics 
3510 Spring Forest Road 
Raleigh, North Carolina 27604 
Tel: 919-878-0819 

Schweber Electronics 
5285 North Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-876-0000 

Ohio 
Arrow Electronics 
7620 McEwen Road 
Centerville, Ohio 45459 
Tel: 513-435-5563 

Arrow Electronics 
6238 Cochran Road 
Solon, Ohio 44139 
Tel: 216-248-3990 

Hall-Mark Electronics 
4460 Lake Forest Drive, Suite 202 
Cincinnati, Ohio 45242 
Tel: 513-563-5980 

Hall-Mark Electronics 
5821 Harper Road 
Solon, Ohio 44139 
Tel: 216-349-4632 

Hall-Mark Electronics 
6130 Sundbury Road, Suite B 
Westerville, Ohio 43081 
Tel: 614-891-4555 

Hamilton/Avnet Electronics 
954 Senate Drive 
Dayton, Ohio 45459 
Tel: 513-433-0610 

Hamilton/Avnet Electronics 
4588 Emery Industrial Parkway 
Warrensville Heights, Ohio 44128 
Tel: 216-831-3500 

Pioneer Electronics 
4800 E. 131 st Street 
Cleveland, Ohio 44105 
Tel: 216-587-3600 

Authorized 
Distributors 

Pioneer Electronics 
4433 Interpoint Blvd. 
Dayton, Ohio 45424 
Tel: 513-236-9900 

Schweber Electronics 
23880 Commerce Park Road 
Beachwood, Ohio 44122 
Tel: 216-464-2970 

Schweber Electronics 
7865 Paragon Road 
Dayton, Ohio 45459 
Tel: 513-439-1800 

Oklahoma 
Arrow Electronics 
4719 S. Memorial 
Tulsa, Oklahoma 74145 
Tel: 918-665-7700 

Hall-Mark Electronics 
5460 S. 103,d East Avenue 
Tulsa, Oklahoma 74145 
Tel: 918-665-3200 

Schweber Electronics 
4815 S. Sheridan Road 
Tulsa, Oklahoma 74145 
Tel: 918-622-8000 

Oregon 
Hamilton/Avnet Electronics 
6024 SW Jean Road 
Building C, Suite 10 
Lake Oswego, Oregon 97034 
Tel: 503-635-8157 

Wyle Distribution Group 
5289 NE Elam Young Parkway 
Hillsboro, Oregon 97123 
Tel: 503-640-6000 

Pennsylvania 
Arrow Electronics 
650 Seco Road 
Monroeville, Pennsylvania 15146 
Tel: 412-856-7000 

Pioneer Electronics 
259 Kappa Drive 
Pittsburgh, Pennsylvania 15238 
Tel: 412-782-2300 

Schweber Electronics 
231 Gibraltor 
Horsham, Pennsylvania 19044 
Tel: 215-441-0600 

Texas 
Arrow Electronics 
10125 Metropolitan Drive 
Austin, Texas 78758 
Tel: 512-835-4180 
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United States and 
Canada 

Arrow Electronics 
13715 Gamma Road 
Dallas, Texas 75234 
Tel: 214-386-7500 

Arrow Electronics 
10899 Kinghurst, Suite 100 
Houston, Texas 77099 
Tel: 713-530-4700 

Hall-Mark Electronics 
12211 Technology Blvd. 
Austin, Texas 78759 
Tel: 512-258-8848 

Hall-Mark Electronics 
11333 Page Mill Drive 
Dallas, Texas 75243 
Tel: 214-343-5000 

Hall-Mark Electronics 
10375 Brockwood Road 
Dallas, Texas 75238 
Tel: 214-343-5000 

Hall-Mark Electronics 
8000 Westglen 
Houston, Texas 77063 
Tel: 713-781-6100 

Hamilton/Avnet Electronics 
2401 Rutland Drive 
Austin, Texas 78757 
Tel: 512-837-8911 

Hamilton/Avnet Electronics 
8750 West park 
Houston, Texas 77063 
Tel: 713-780-1771 

Hamiiton/Avnet Electronics 
2111 W. Walnut Hill Lane 
Irving, Texas 75062 
Tel: 214-659-4111 

Schweber Electronics 
6300 La Calma Drive 
Suite 240 
Austin, Texas 78752 
Tel: 512-458-8253 

Schweber Electronics 
4202 Beltway Drive 
Dallas, Texas 75234 
Tel: 214-661-5010 

Schweber Electronics 
10625 Richmond, Suite 100 
Houston, Texas 77042 
Tel: 713-784-3600 

Sterling Electronics 
23358 Kramer Lane 
Austin, Texas 78758 
Tel: 512-836-1341 

II 



Fairchild 
Semiconductor 

Sterling Electronics 
11090 Stemmons Freeway 
Dallas, Texas 75229 
Tel: 214-243-1600 

Sterling Electronics 
4201 Southwest Freeway 
Houston, Texas 77027 
Tel: 713-627-9800 

Wyle Distribution Group 
1810 N_ Greenville 
Richardson, Texas 75081 
Tel: 214-235-9953 

Wyle Labs 
2120 West Braker 
Suite F 
Austin, Texas 78757 

Zeus Components, Inc. 
14001 Goldmark, Suite 250 
Dallas, Texas 75240 
Tel: 214-783-7010 

Utah 
Arrow Electronics 
4980 Amelia Earhart Drive 
Salt Lake City, Utah 84116 
Tel: 801-539-1135 

Bell Industries 
3639 West 2150 South 
Salt Lake City, Utah 84120 
Tel: 801-972-6969 

Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel: 801-972-2800 

Wyle Distribution Group 
1959 South 4130 West, Unit B 
Salt Lake City, Utah 84104 
Tel: 801-974-9953 

Virginia 
Arrow Electronics 
8002 Discovery Drive 
Richmond, Virginia 23285 
Tel: 804-282-0413 

Washington 
Arrow Electronics 
14320 NE 21 st Street 
Bellevue, Washington 98005 
Tel: 206-643-4800 

Hamilton/Avnet Electronics 
14212 NE 21 st Street 
Bellevue, Washington 98005 
Tel: 206-453-5844 

Authorized 
Distributors 

Radar Electronic Co., Inc. 
168 Western Avenue W 
Seattle, Washington 98119 
Tel: 206-282-2511 

Wyle Distribution Group 
1750 132nd Avenue NE 
Bellevue, Washington 98005 
Tel: 206-453-8300 

Wisconsin 
Arrow Electronics 
430 W. Rawson Avenue 
Oak Creek, Wisconsin 53154 
Tel: 414-764-6600 

Hall-Mark Electronics 
9657 South 20th Street 
Oak Creek, Wisconsin 53154 
Tel: 414-761-3000 

Hamilton/Avnet Electronics 
2975 South Moorland Road 
New Berlin, Wisconsin 53151 
Tel: 414-784-4510 

Schweber Electronics 
150 Sunnyslope Road, Suite 120 
Brookfield, Wisconsin 53005 
Tel: 414-784-9020 

Canada 
Future Electronics Corporation 
5809 MacLeod Trail S, Unit 109 
Calgary, Alberta, T24 OJ9, Canada 
Tel: 403-259-6437 

Future Electronics, Inc. 
82 St. Regis Crescent North 
Downsview, OntariO, M3J 1Z3, Canada 
Tel: 416-638-4771 

Future Electronics, Inc. 
Baxter Center 
1050 Baxter Road 
Ottawa, OntariO, K2C 3P2, Canada 
Tel: 613-820-8313 

Future Electronics, Inc. 
237 Hymus Blvd. 
Pointe Claire, Quebec, H9R 5C7, Canada 
Tel: 514-694-7710 

Future Electronics Corporation 
3070 Kingsway 
Vancouver, B.C., B5R 5J7, Canada 
Tel: 604-438-5545 

Hamilton/Avnet Canada, Ltd. 
6845 Rexwood Road, Units 3-4-5 
Mississauga, OntariO, L4V 1 R2, Canada 
Tel: 416-677-7432 

6-10 

United States and 
Canada 

Hamilton/Avnet Canada, Ltd. 
190 Colonnade Road 
Napean, Ontario, K2E 7J5, Canada 
Tel: 613-226-1700 

Hamilton/Avnet Canada, Ltd. 
2670 Sabourin Street 
St. Laurent, Quebec, H4S 1 M2, Canada 
Tel: 514-335-1000 

Semad Electronics, Ltd. 
9045 Cote De Liesse, Suite 101 
Dorval, Quebec, H9P 2M9, Canada 
Tel: 514-636-4614 

Semad ElectroniCS, Ltd. 
864 Lady Ellen Place 
Ottawa, OntariO, K1Z 5M2, Canada 
Tel: 613-722-6571 

Semad Electronics, Ltd. 
85 Spy Court 
Markham, Ontario, L3R 4Z4, Canada 
Tel: 416-475-8500 



54F/74F DC Family Characteristics 

Symbol Parameter 
Limits 

Units Vcc Conditions 

Min Typ Max 

Recognized as a HIGH 
VIH Input HIGH Voltage 2.0 V Signal over Recommended 

V cc and T A Range 

Recognized as a LOW 
VIL Input LOW Voltage 0.8 V Signal over Recommended 

Vcc and TA Range 

Vco Input Clamp Diode Voltage -1.2 V Min liN = -18 mA 

Output HIGH Voltage Mil 2.5 3.4 
V Min IOH=-1 mA 

Std/3-State Com 2.7 3.4 

Output HIGH Voltage Mil 2.4 3.3 
V Min IOH=·3 mA VOH 

3-State/Line Driver Com 2.7 3.3 

Output HIGH Voltage Mil 2.0 3.2 
V Min 

IOH=-12 mA 

Line Driver Com 2.0 3.1 10H = -15 mA 

Output LOW Voltage Mil 0.30 0.5 
V Min IOL=20 mA 

Standard Com 0.30 0.5 

Output LOW Voltage Mil 0.30 0.5 IOL=20 mA 
VOL V Min 

3-State Com 0.35 0.5 10L =24 mA 

Output LOW Voltage Mil 0.38 0.55 
V Min 

IOL=48 mA 

Line Driver Com 0.42 0.55 10L =64 mA 

Input HIGH Current 
0.5 U.L. 20 

p.A Max VIN =2.7 V 
n U.L. n(40) IIH=40 p.A 

Multiplied by 

IIH Input HIGH Current 
Input HIGH 

100 p.A Max VIN = 7.0 V U.L. 
Breakdown Test, Std Inputs Shown on 

Data Sheet 
Input HIGH Current 

1.0 mA Max VIN =5.5 V 
Breakdown Test, Transceivers 

Input LOW 0.375 U.L. -0.6 IlL = -1.6 mA 
IlL 

Current mA Max Multiplied by Input LOW U.L. 
n U.L. n(-1.6) Shown on Data Sheet, 

VIN =0.5 V 

10ZH 
3-State Output OFF 

50 p.A Max Vour =2.7V Current HIGH 

10ZL 
3-State Output OFF 

-50 p.A Max Vour =0.5 V Current LOW 

10H 
Open Collector 

100 p.A Min VIN = V1HIV1L 
Output Leakage Current Your = Vcc 

los Output Short- Std/3-State -60 -150 
mA Max Vour = 0 V 

Circuit Current Line Driver -100 -225 

For additional information, refer to Section 3. 
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