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FAIRCHILD Introduction

A Schlumberger Company

Fairchild Advanced Schottky TTL, FAST™, is a
family of TTL circuits that exhibits a combination
of performance and efficiency unapproached by
any other TTL family. Made with the proven
Isoplanar 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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Literature Classification

LIMINA

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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Selection Guide

Product Index

Device No. Description Page No.
54F/74F00 Quad 2-Input NAND Gate 4-3
54F/74F02 Quad 2-Input NOR Gate 4-4
S54F/74F04 Hex Inverter 4-5
54F/74F08 Quad 2-Input AND Gate 4-6
54F/74F10 Triple 3-Input NAND Gate 4-7
54F/74F11 Triple 3-Input AND Gate 4-8
54F/74F13 Dual 4-Input NAND Schmitt Trigger 4-9
54F/7T4F14 Hex Schmitt Trigger Inverter 4-11
54F/74F20 Dual 4-Input NAND Gate 4-13
54F/74F32 Quad 2-Input OR Gate 4-14
54F/74F37 Quad 2-Input Positive NAND Buffer 4-15
54F/74F38 Quad 2-Input NAND Buffer (Open Collector) 417
54F/74F40 Dual 4-Input Positive NAND Buffer 4-19
54F/74F64 4-2-3-2-Input AND/OR Invert Gate 4-21
S54FI74F74 Dual D-Type Positive Edge-Triggered Flip-Flop 4-22
54F/74F85 4-Bit Magnitude Comparator 4-25
54F/74F86 Quad 2-Input Exclusive-OR Gate 4-30
54F/74F109 Dual JK Positive Edge-Triggered Flip-Flop 4-31
54F/74F112 Jual JK Negative Edge-Triggered Flip-Flop 4-34
54F/74F113 Dual JK Edge-Triggered Flip-Flop 4-37
54F/74F114 Dual JK Negative Edge-Triggered Flip-Flop 4-40
54F/74F132 Quad 2-Input Positive NAND Schmitt Trigger 4-43
54F/74F138 1-0f-8 Decoder/Demultiplexer 4-45
54F/74F139 Dual 1-of-4 Decoder/Demultiplexer 4-49
54FI74F146 Priority Interrupt Controller 4-53
54F/74F148 8-Line to 3-Line Priority Encoder 4-58
54F/74F151 8-Input Multiplexer 4-63
54F/74F153 Dual 4-Input Multiplexer 4-66
54FI74F157 Quad 2-Input Multiplexer 4-69
54F/74F158 Quad 2-Input Multiplexer 4-72
54F/74F160A Synchronous Presettable BCD Decade Counter 4-75
54F/7T4F161A Synchronous Presettable 4-Bit Binary Counter 4-80
54F/74F162A Synchronous Presettable BCD Decade Counter 4-75
54F/74F163A Synchronous Presettable 4-Bit Binary Counter 4-80
54F/74F 164 Serial-In, Parallel-Out Shift Register 4-85
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Product Index (cont’d)

Device No.

54F/74F168
54F/74F169
54FI74F174
54F[74F175
54F/74F181

54F/74F182
54F/74F189
54F/74F190
54F/74F191
54F/74F192

54F/74F193
54F/74F194
54F/74F195
54F/74F211
54F/74F212

54F/74F213
54F/74F219
54F/74F240
54F/74F241
54F/74F242

54F/74F243
54F/74F244
54F/74F245
54F/74F251
54F/74F253

54F/74F256
54F/74F257
54F/74F258
54F/74F259
54F/74F269

54F/74F273
54F/74F280
54F/74F283
54F/74F298
54F/74F299

54F/74F322
54F/74F323
54F/74F350
54F/74F352
54F/74F353

Description

4-Stage Synchronous Bidirectional Counter
4-Stage Synchronous Bidirectional Counter

Hex D Flip-Flop
Quad D Flip-Flop
4-Bit Arithmetic Logic Unit

Carry Lookahead Generator
64-Bit Random Access Memory
Up/Down Decade Counter
Up/Down Binary Counter
Up/Down Decade Counter

Up/Down Binary Counter

4-Bit Bidirectional Universal Shift Register

4-Bit Shift Register
144-Bit Random Access Memory
144-Bit Random Access Memory

192-Bit Random Access Memory
64-Bit Random Access Memory
Octal Buffer/Line Driver

Octal Buffer/Line Driver

Quad Bus Transceiver

Quad Bus Transceiver

Octal Buffer/Line Driver

Octal Bidirectional Transceiver
8-Input Multiplexer

Dual 4-Input Multiplexer

Dual 4-Bit Addressable Latch
Quad 2-Input Multiplexer
Quad 2-Input Multiplexer
8-Bit Addressable Latch
8-Bit Up/Down Counter

Octal D Flip-Flop

9-Bit Parity Generator/Checker

4-Bit Binary Full Adder

Quad 2-Input Multiplexer with Storage
Octal Universal Shift/Storage Register

8-Bit Serial/Parallel Register

8-Bit Universal Shift/Storage Register
4-Bit Shifter

Dual 4-Input Multiplexer

Dual 4-Input Multiplexer

1-4
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4-88
4-88
4-93
4-96
4-99

4-104
4-109
4-112
4-117
4-122

4-127
4-132
4-135
4-138
4-142

4-146
4-149
4-152
4-152
4-155

4-155
4-152
4-158
4-160
4-163

4-166
4170
4174
4-177
4-182

4-186
4-189
4-192
4-196
4-199

4-204
4-209
4-213
4-218
4-222



Product Index (cont’d)

Device No.

54F[74F365
54F/74F366
54F/74F367
54F/74F368
54F/74F373

54F/74F374
54FI74F377
54F/74F378
54F/74F379
54F/74F381

54F/74F382
54F/74F384
54F/74F385
54F/74F395
54F/74F398

54F/74F399
54F/74F401
54FI74F402
54F/74F403
54F[74F407

54F/74F410
54F/74F411
54F/74F412

54F/74F413

54F/74F418

54F/74F420
54F/74F432
54F/74F433
54F/74F500
54F/74F505

54F[74F521
54F/74F524
54FI74F525
54F/74F533
54F/74F534

54F/74F537
54F/74F538
54FI74F539
54F/74F540
54F/74F541

Description

Hex Buffer with Common Enable
Hex Inverter with Common Enable
Hex Buffer, 4-Bit + 2-Bit

Hex Inverter, 4-Bit + 2-Bit

Octal Transparent Latch

Octal D Flip-Flop

Octal D Flip-Flop

Parallel D Register with Enable
Parallel Register with Enable
4-Bit Arithmetic Logic Unit

4-Bit Arithmetic Logic Unit

8-Bit Serial/Parallel Twos Complement Multiplier
Quad Serial Adder/Subtractor

4-Bit Universal Shift Register

Quad 2-Port Register

Quad 2-Port Register

Cyclic Redundancy Check Generator/Checker
Serial Data Polynomial Generator/Checker
16x4 First-In First-Out Buffer Memory

Data Access Register

Register Stack

First-In First-Out RAM Controller
Multimode Octal Latch

64x4 First-In First-Out Buffer Memory
32-Bit Memory Error Detection/Correction

Parallel Check Bit/Syndrome Bit Generator
Inverting Multimode Octal Latch

64x4 First-In First-Out Buffer Memory

6-Bit Analog-to-Digital Converter

8-Bit Analog-to-Digital Converter

8-Bit Identity Comparator

8-Bit Registered Comparator

16-Stage Programmable Counter/Divider
Octal Transparent Latch

Octal D Flip-Flop

1-0f-10 Decoder

1-0f-8 Decoder

Dual 1-of-4 Decoder
Octal Buffer/Line Driver
Octal Buffer/Line Driver

Page No.

4-225
4-227
4-225
4-227
4-229

4-232
4-235
4-238
4-241
4-244

4-249
4-254
4-260
4-264
4-268

4-268
4-271
4-277
4-285
4-302

4-309
4-313
4-322
4-327
4-331

4-337
4-342
4-347
4-365
4-369

4-375
4-378
4-386
4-391
4-393

4-396
4-400
4-404
4-408
4-408




Product Index (cont’d)

Device No.

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

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

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

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

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

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

54F/74F656
54F/74F657
54F/T4F673 A
54F/74F674
54F/74F675

54F/74F675A
54FI74F676
54F[74F779
54F[74F784
54F/74F821

Description

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

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 Up/Down Counter with Common 1/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 Transceiver/Inverting
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-In, Serial/Parallel-Out Shift Register
16-Bit Serial/Parallel-In, Serial-Out Shift Register
16-Bit Serial-In, Serial/Parallel-Out Shift Register

16-Bit Serial-In, Serial/Parallel-Out Shift Register

16-Bit Serial/Parallel-In, Serial-Out Shift Register

8-Bit Up/Down Counter with Common I/O Mode Control
8-Bit Serial/Parallel Multiplier

10-Bit D Flip-Flop

1-6
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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.

54F/74F823
54F/74F825
54F/74F827
54F/74F828
54F/74F841

54F/74F843
54F/74F845

29F01
29F10
29F52
29F53
29F68

Description

9-Bit D Flip-Flop
8-Bit D Flip-Flop
10-Bit Buffer/Line Driver
10-Bit Buffer/Line Driver
10-Bit Transparent Latch

9-Bit Transparent Latch
8-Bit Transparent Latch

4-Bit Bipolar Microprocessor Slice
Microprogram Controller

8-Bit Registered Transceiver

8-Bit Registered Transceiver
Dynamic RAM Controller

17

Page No.

4-548
4-552
4-556
4-556
4-559

4-562
4-566

4-570
4-580
4-591
4-591
4-595
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Selection Guide

Gates
Function Device Page
No.

NAND
Quad 2-Input NAND 54F/74F00 4-3
Triple 3-input NAND 54F/74F10 4-7
Dual 4-Input NAND Schmitt Trigger 54F/74F13 4-9
Dual 4-Input NAND 54F/74F20 4-13
Quad 2-Input Positive NAND Buffer 54F/T4F37 4-15
Quad 2-Input NAND Buffer (OC) 54F/74F38 417
Dual 4-Input Positive NAND Buffer 54F[74F40 4-19
Quad 2-Input Positive NAND Schmitt Trigger 54FI74F132 4-43
AND
Quad 2-input AND 54F/74F08 4-6
Triple 3-Input AND 54F/74F11 4-8
OR/NOR/Exclusive-OR
Quad 2-Input NOR 54F/74F02 4-4
Quad 2-Input OR 54F/74F32 4-14
Quad 2-Input Exclusive-OR 54F/74F86 4-30
Invert/AND-OR:-Invert
Hex Inverter 54F/74F04 4-5
Hex Schmitt Trigger Inverter S54FI74F14 4-11
AND-OR-Invert 54F/74F64 4-21
Dual Edge-Triggered Flip-Flops

. Clock Direct Direct Page
Function Device Edge Set Clear No.
Dual D 54F/74F74 I Yes Yes 4-22
Dual JK 54F/74F109 I Yes Yes 4-31
Dual JK 54FI74F112 1 Yes Yes 4-34
Dual JK 54FI74F113 1 Yes No 4-37
Dual JK 54F/74F114 1 Yes Yes 4-40
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Selection Guide (cont’d)

Multiple Flip-Flops

Clock Master Broadside 3-State Page
Function Device Inputs Reset Pinout Outputs No.
Hex D Flip-Flop 54FI74F174 1) Yes 4-93
Quad D Flip-Flop 54F/74F175 1(1) Yes 4-96
Octal D Flip-Flop 54F/74F273 10 Yes 4-186
Octal D Flip-Flop 54F/74F374 1) Yes 4-232
Octal D Flip-Flop 54F/74F377 1) 4-235
Hex D Flip-Flop 54F/74F378 1) 4-238
Quad D Flip-Flop 54F/74F379 1) 4-241
Octal D Flip-Flop 54F/74F534 1) Yes 4-393
Octal D Fiip-Flop 54F/74F564 1) Yes Yes 4-448
Octal D Flip-Flop 54F/74F574 1) Yes Yes 4-461
10-Bit D Flip-Flop 54FI74F821 11 Yes Yes Yes 4-544
9-Bit D Flip-Flop 54F/74F823 1) Yes Yes Yes 4-548
Octal Flip-Flop 54F/74F825 11 Yes Yes Yes 4-552
Registers

Clock Page
Function Device Inputs No.
Quad 2-Port Register 54F/74F398 1) 4-268
Quad 2-Port Register 54F/74F399 1) 4-268
Data Access Register 54F/74F402 1 4-277
Register Stack 54F/74F410 1) 4-309
Octal Register 54F[74F604 1(I) 4-477
Latches
Enable

Function Device ::g‘l’lel; B';:‘:s: ° Transparent g'ust::::s P;?:
Dual Quad Addressable Latch| 54F/74F256 1(L) 4-166
Octal Addressable Latch 54F/74F259 1(L) 4177
Octal Latch 54F/74F373 1(H) Yes 4-229
Multimode Octal Latch 54F/74F412 Yes 4-322
Multimode Octal Latch 54FIT4F432 Yes 4-342
Octal D Latch 54F/74F533 1(H) Yes 4-391
Octal D Latch 54F/74F563 1(H) Yes Yes 4-445
Octal D Latch 54F/74F573 1(H) Yes Yes 4-458
10-Bit D Latch 54F/74F841 1(L) Yes Yes Yes 4-559
9-Bit D Latch 54F/74F843 1(L) Yes Yes Yes 4-562
Octal D Latch 54F/74F845 3(L) Yes Yes Yes 4-566
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Selection Guide (cont’d)

Counters
Function Device PaEr:::;l Reset u/D gﬁ:,a:s P;g:
4-Bit BCD Decade 54F/74F160A S A 4-75
4-Bit Binary 54F/7T4F161A ) A 4-80
4-Bit BCD Decade 54F/T4F162A S S 4-75
4-Bit Binary 54FI74F163A S S 4-80
4-Bit BCD Decade 54F/74F168 S Yes 4-88
4-Bit Binary 54F/74F169 S Yes 4-88
4-Bit BCD Decade 54F/74F190 A Yes 4-112
4-Bit Binary S54F/74F191 A Yes 4-117
4-Bit BCD Decade 54F/74F192 A A Yes 4-122
4-Bit Binary 54F/74F193 A A Yes 4127
8-Bit Binary 54F|74F269 S Yes 4-182
16-Stage Programmable 54F/74F525 A 4-386
4-Bit BCD Decade 54FI/74F568 S SIA Yes Yes 4-451
4-Bit Binary 54F/74F569 S SIA Yes 4-451
8-Bit Binary 54F/74F579 S Yes 4-464
8-Bit Binary S54F/74F779 S Yes 4-536
S =Synchronous
A = Asynchronous
Shift Registers
Function Device No. of Serial Parallel 3-State Page
Bits Entry Inputs Outputs No.
Shift Right, 54F/74F164 8 2 4-85
Serial-In, Parallel-Out
Bidirectional, 54F/74F194 4 2 Yes 4-132
Serial/Parallel-in,
Serial/Parallel-Out
Shift Register 54F/74F195 4 2 Yes 4-135
Octal Shift/Storage Register 54F/74F299 8 2 Yes 4-199
Octal Shift/Storage Register 54F/74F322 8 2 Yes 4-204
Octal Shift/Storage Register 54F/74F323 8 2 Yes 4-209
Universal Shift Register 54F/74F395 4 1 Yes Yes 4-264
Serial-In, Serial/Parallel-Out 54F/74F673A 16 1 Yes 4-517
Serial/Parallel-In, Serial-Out 54F/74F674 16 1 Yes Yes 4-522
Serial-In, Serial/Parallel-Out 54F/74F675A 16 1 4-529
Serial/Parallel-In, Serial-Out 54F/74F676 16 1 Yes 4-533
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Selection Guide (cont’d)

Buffers/Line Drivers

Enable
Function Device Inputs N:::;:c;:tg“"g BrPo;‘is;I:le P;?
(Level) :
Octal Buffer/Line Driver 54F/74F240 2(L) | 4-152
Octal Buffer/Line Driver 54F/74F241 1(L) & 1(H) N 4-152
Octal Buffer/Line Driver 54FI/74F244 2(L) N 4-152
Hex Buffer 54F/74F365 2(L) N 4-225
Hex Inverter 54F/74F366 2(L) | 4-227
Hex Buffer 54F/74F367 2(L) N 4-225
Hex Inverter 54F/74F368 2(L) | 4-227
Octal Buffer/Line Driver 54F/74F540 2(L) | Yes 4-408
Octal Buffer/Line Driver 54F/74F541 1(L) & 1(H) N Yes 4-408
Octal Buffer 54F/74F655 3(L) N 4-510
Octal Buffer 54F/74F656 3(L) N 4-510
10-Bit Buffer/Line Driver 54F/74F827 2(L) N Yes 4-556
10-Bit Buffer/Line Driver 54F/74F828 2(L) | Yes 4-556
Transceivers
Enable
Function Device Registered Inputs ?)3:;:: Features P':ge
(Level) '

Quad Bus Transceiver 54F/74F242 1(L) & 1(H) Yes 4-155
Quad Bus Transceiver 54F/74F243 1(L) & 1(H) Yes 4-155
Octal Bus Transceiver 54F/74F245 1(L) Yes 4-158
Octal Registered Transceiver | 54F/74F543 Yes 2(L) Yes 4-410
Octal Registered Transceiver | 54F/74F544 Yes 2(L) Yes 4-413
Octal Bus Transceiver 54F/74F545 1(L) Yes 4-416
Octal Registered Transceiver | 54F/74F550 Yes 2(L) Yes | Status Flags 4-427
Octal Registered Transceiver | 54F/74F551 Yes 2(L) Yes | Status Flags 4-427
Octal Registered Transceiver | 54F/74F552 Yes 1(L) Parity & Flag 4-432
Octal Transceiver 54F/74F588 1(L) Yes | GPIB Compatible 4-474
Octal Bus Transceiver 54F/74F620 2(H) Yes 4-487
Octal Bus Transceiver 54F/74F623 2(H) Yes 4-487
Octal Bus Transceiver 54F/74F646 1(L) & 1(H) Yes | w/Register 4-506
Octal Bus Transceiver 54F/74F648 1(L) & 1(H) Yes | w/Register 4-506
Octal Bus Transceiver 54F[74F657 1(L) & 1(H) Parity 4-513
Octal Registered Transceiver 29F52 Yes 2(L) Yes 4-591
Octal Registered Transceiver 29F53 Yes 2(L) Yes 4-591




Selection Guide (cont’d)

Multiplexers
Enable
. True Complement | Page
Function Device Inputs
(Level) Output Output No.
8-Input 54F/74F151 1(L) Yes Yes 4-63
Dual 4-Input 54F/74F153 2(L) Yes No 4-66
Quad 2-Input 54F/74F157 1(L) Yes No 4-69
Quad 2-Input 54F/74F158 1(L) No Yes 4-72
8-Input 54F/74F251 1(L) Yes Yes 4-160
Dual 4-Input 54F/74F253 2(L) Yes No 4-163
Quad 2-Input 54F/74F257 1(L) Yes No 4-170
Quad 2-Input 54F/74F258 1(L) No Yes 4-174
Quad 2-Input w/Storage 54F/74F298 Yes No 4-196
4-Input w/Shift 54F/74F350 1(L) Yes No 4-213
Dual 4-Input 54F/74F352 2(L) No Yes 4-218
Dual 4-Input 54F/74F353 2(L) No Yes 4-222
Quad 2-Input w/Flip-Flop 54F/74F398 Yes Yes 4-268
Quad 2-Input w/Flip-Flop 54F/74F399 Yes No 4-268
Decoders/Demultiplexers
Active | Active l:_‘g":,e Active | Active
Function Device Address| LOW HIGH Output LOW HIGH | Page
Inputs | Enable | Enable Enable Outputs |Outputs| No.
1-0f-8 Decoder/Demultiplexer 54F/74F138 3 2 1 8 4-45
Dual 1-of-4 Decoder S54F/74F139 | 2 & 2 1&1 4 &4 4-49
1-0f-10 Decoder 54F/74F537 4 1 1 1 10 4-396
1-of-8 Decoder 54F/74F538 3 2 2 2 8 4-400
Dual 1-of-4 Decoder 54F/74F539 | 2 & 2 1&1 1&1 4 &4 4-404
Octal Decoder/Demultiplexer S54F/74F547 3 1 2 8
w/Latches 4-419
Octal Decoder/Demultiplexer 54F/74F548 3 2 2 8 4-423
Adders
Master Carry Page
Function Device Reset Lookahead No.
Binary Full Adder 54F/74F283 Yes 4-192
Quad Adder/Subtractor 54F/74F385 Yes 4-260
BCD Adder 54F/74F583 Yes 4-471
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Selection Guide (cont’d)

Multipliers
Serial/ 3-State Page
Function Device Parallel Latches Outputs No.
8-Bit Multiplier 54F/74F384 SIP 4-254
8x8-Bit Multiplier 54F[74F557 P Yes Yes 4-438
8x8-Bit Multiplier 54F/74F558 P Yes 4-438
8-Bit Multiplier 54FI74F784 SIP 4-540
w/Adder/Subtractor
Comparators
Function Device Features Page No.
4-Bit Magnitude Comparator 54F/74F85 4-25
Octal Comparator 54F/74F521 Expandable 4-375
8-Bit Register Comparator S54F/74F524 Expandable, Registered 4-378
Divider
Function Device Features Page No.
16-Stage Programmable 54F/74F525 Crystal Oscillator 4-386
Counter/Divider
Parity Generator/Checker
Function Device Features Page No.
Parity Generator/Checker 54F/74F280 Odd/Even Outputs 4-189
9-Bits In
ALUs
No. of Arithmetic Logic Page
Function Bits Functions | Functions Features No.
Arithmetic Logic Unit 54F/74F181 4 16 16 Carry Generate/ 4-99
Propagate Output
Arithmetic Logic Unit 54F/74F381 4 3 3 Carry Generate/ 4-244
Propagate Outputs
Arithmetic Logic Unit 54F/74F382 4 3 3 Ripple Carry 4-249
Expansion
BCD Adder/Subtractor 54F/74F582 4 2 Lookahead &
Ripple Carry 4-468
Expansion




Selection Guide (co
ALU Support

nt’d)

No. of Page
Function Device Bits Features No.
Carry Lookahead 54F/74F182 4 Carry Lookahead 4-104
Generator for 4 ALUs
Shifter 54FI74F350 4 Expandable Shifter 4-213
FIFOs
Function Device Input Output Page No.
16x4 FIFO 54F/74F403 Serial/Parallel Serial/Parallel 4-285
64x4 FIFO 54F/74F413 Parallel Parallel 4-327
64x4 FIFO 54F/74F433 Serial/Parallel Serial/Parallel 4-347
Memories
Function Device Latch 3-State Outputs Page No.
16x4 RAM 54F/74F189 Yes 4-109
16x9 RAM 54F/74F211 Yes Yes 4-138
16x9 RAM 54F/74F212 Yes 4-142
16x12 RAM 54F/74F213 Yes 4-146
16x4 RAM 54F/74F219 Yes 4-149
Memory Support
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




Selection Guide (cont’d)
Bit Slice and Support

Function Device Features Page No.

Arithmetic Logic Unit 29F01 4-Bit Microprocessor Slice 4-570
w/16x4 RAM 8-Function ALU

Controller 29F10 Microprocessor Controller; 4-580
4K Addressing & 5-Deep LIFO Stack

Microprocessor Support

Function Device Page No.
Priority Interrupt Controller 54F/74F146 4-53
8-Bit Priority Encoder 54F/74F148 4-58

Specialized LSI

Function Device Features Page No.
CRC Generator/Checker 54F/74F401 Polynomial Length-16 4-271
Expandable CRC Generator/Checker 54F/74F402 Polynomial Length-64 4-277
6-Bit A/D Flash Converter 54FI74F500 4-365
8-Bit A/ID Converter 54F/74F505 Successive Approximation 4-369
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FAST Technology

FAST is an acronym for Fairchild Advanced
Schottky TTL. FAST circuits are made-with the
advanced Isoplanar 1l process, which produces
transistors with very high, well-controlled switching
speeds, extremely small parasitic capacitances and
fr in excess of 5 GHz. Isoplanar is an established
Fairchild process, used for years in the
manufacture of bipolar memories, CMOS,
subanosecond ECL and I3L™ (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 (Q2 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 LSl 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 Il 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 'F0O0 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 FAST Circuitry

electrostatic discharge than are devices of earlier The 2-input NAND gate, shown in Figure 2-3, has
TTL families. Users should take the usual precau- three stages of gain (Q1, Q2, Q3) instead of two
tions when handling FAST devices: avoid placing stages as in other TTL families. This raises the in-
them on non-conductive plastic surfaces or in put threshold voltage and increases the output
plastic bags, make sure test equipment and jigs drive. The higher threshold makes it possible to
are grounded, individuals should be grounded use PN diodes for the input AND function (D1 and
before handling the devices, etc. D2) 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.
Fig. 2.2 Isoplanar Transistor The effect of the threshold adjustment can be seen
Frequency Response 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 TTL circuits. This
5.0 ,Z\\ gives a better balance between the HIGH- and
LOW-state noise margins. The + 125°C
\ characteristics (Figure 2-6) show that the FAST cir-
4.0 L small _\ cuit threshold is comfortably above the 0.8 V
Geometry N \ specification, more so than in S-TTL or LS-TTL cir-
cuits. At -565°C, the FAST circuit threshold is still

6.0

f: —Frequency Response — GHz

3.0 well below the 2.0 V specification, as shown in
/ Figure 2-4.
20 r 'éae’g::\etry FAST circuits contain several speed-up diodes to
help discharge internal capacitances. Referring
1.0 again to Figure 2-3, when a HIGH-to-LOW transition
10 20 50 10 20 50 100 occurs at the D1 input, for example, Schottky

diode D3 acts as a low-resistance path to
discharge the several parasitic capacitances con-
nected to the base of Q2. This effect only comes

Ic — Collector Current — mA

Fig. 2-3 Basic FAST Gate Schematic
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into play, however, as the input signal falls below
about 1.2 V; D3 does not act as an entry path for
negative spikes superimposed on a HIGH input
level. When Q2 turns on and its collector voltage
falls, D7 provides a discharge path for capacitance
at the base of Q6. Whereas D3, D4 and D7 enhance
switching speed by helping to discharge internal
nodes, D8 contributes to the ability of a FAST cir-
cuit to rapidly discharge load capacitance. Part of
the charge stored in load capacitance passes
through D8 and Q2 to increase the base current of
Q3 and increase Q3’s current sinking capability
during the HIGH-to-LOW output voltage transition.

In addition to the 2K-Q4-3K squaring network,
which is standard for Schottky-clamped TTL cir-
cuits, FAST circuits contain a network
D9-D10-D11-Q7 whose purpose is to provide a
momentary low impedance at the base of Q3 dur-
ing an output LOW-to-HIGH transition. The rising
voltage at the emitter of Q5 causes displacement
current to flow through varactor diode D9 and
momentarily turn on Q7, which in turn pulis down
the base of Q3 and absorbs the displacement cur-
rent that flows through the collector-base
capacitance (not shown) of Q3 when the output
voltage rises. Without the D9-Q7 network, the
displacement current through the collector-base
capacitance acts as base current, tending to pro-
long the turn-off of Q3 and allow current to flow
from Q6 to ground through Q3.

The collector-base capacitance of Q3, although
small, is effectively multiplied by the voltage gain
of Q3. This phenomenon, first identified many
years ago with vacuum tube triodes, is called the

Fig. 2-4 Transfer Functions
at Low Temperature
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Miller effect. Thus the D9-Q7 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. Diode D10 completes the discharge path
for D9 through D7 when Q2 turns on. D11 limits
how low Q7 pulls down the base of Q3 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, D12, 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 Vg and Ty 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
at Room Temperature
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same as S-TTL. This capability plus the effect of
the aforementioned feedback through D8 assures
that the circuit can rapidly discharge capacitance.
During a LOW-to-HIGH transition, the pull-up cur-
rent is limited by the 45 Q resistor, versus 55 Q 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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Fig. 2.7 Propagation Delay vs V¢¢
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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 Q3 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 mA rate at
+25°C. From this level the rate decreases steadily
down to about 100 mA at 1.5 V. In this region from
3.5V to 1.5V, part of the charge from the load
capacitance is fed back through D8 (Figure 2-3) and
Q2 to provide extra base current for Q3, boosting
its current-sinking capability and thus reducing the
fall time. Below the 1.5 V level, Q3 continues to
discharge the load capacitance, but without extra
base current from D8. At about 0.5 V the integral
Schottky clamp diode from base to collector of Q3
starts conducting and prevents Q3 from going into
deep saturation.

Fig. 210 Output LOW Characteristics—’F00
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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 Q.
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 mA 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 mA over the
military temperature range or 64 mA over the
commercial temperature range.

The output HIGH characteristics of a FAST gate
are shown in Figure 2-13. At low values of output

Fig. 2-12 Output LOW Characteristics—’F244
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Fig. 2-13 Output HIGH Characteristics—’F00
| [

/1009 LOAD

Vec=5.0V

+125°C

rL’— 55°C
3 N\t

+ 215°C

~—

Von—OUTPUT HIGH VOLTAGE — V
.

\

0 40 80 120 160 200
lon—OUTPUT HIGH CURRENT — mA

~~ 4




L

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 Q@ Darlington collector resistor
becomes appreciable and the Darlington saturates.
For greater load currents the output voltage
decreases with a slope of about 50 Q, which is
largely due to the 45 Q 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, Vo is guaranteed to be at least 2.4 V for
both military and commercial devices. Vg 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 mA.

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 Q line, a straight line from the lower
left origin up to the point 5 V, 50 mA intersects the
-65°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 Q 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
|-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 V,-l)4 characteristic. In this region,

Fig. 2-15 Input Characteristics—’F00
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all of the current from the 10K @ input resistor
(Figure 2-3) is flowing into the base of Q1 and the
only current flowing in the input diode is the
leakage current |;;. 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 Q resistor is diverted from the base of Q1.
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 Q
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 @ 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 KQ, and the slope of the
characteristic follows this value, rather than the

10 KQ 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 +3.5V to +0.5V into a 100 Q
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
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
50 Q line would be clamped at about -1.0 V. Figure
2-18 shows the typical breakdown characteristics
for a FAST input.

Fig. 217 Input Characteristics—’F00 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 xA. In the High Z state, output
capacitance averages about 5 pF for a 20 mA
output and about 12 pF for a 64 mA output.
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Ratings, Specifications and Waveforms
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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 pA; thus both the input HIGH leakage current,
liy, and the output HIGH current-sourcing
capability, loy, are normalized to 40 pA. The
specified |y for a typical FAST single load input is
20 pA or 0.5 U.L. The lgy 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 lgy rating for a standard FAST device is
1.0 mA or 25 U.L., while 3-state and line driver
circuits specify lpy 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, I, and
the output LOW current-sinking capability, lg,, are

Input Loading/Fan-Out: 54F/74F373

Ratings, Specifications
and Waveforms

normalized to 1.6 mA. The specified maximum |;_
for a typical FAST single load input is 0.6 mA or
0.375 U.L. However, the Ig, rating differs among
standard, 3-state and buffer/line driver outputs. The
loL rating for a standard output is 20 mA or

12.5 U.L. FAST devices with 3-state outputs specify
loL at 24 mA or 15 U.L. for commercial temperature
range and 20 mA or 12.5 U.L. for military
temperature range. The lgy 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.

. L 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-A; A-Register Inputs 1.75/0.406

B-Register Outputs 25[12.5
By-B; B-Register Inputs 1.75/0.406

A-Register Outputs 75/40 (30)
OEA Output Enable A-Register 0.5/0.375
CPA A-Register Clock 0.5/0.375
CEA A-Register Clock Enable 0.5/0.375
OEB Output Enable B-Register 0.5/0.375
CPB B-Register Clock 0.5/0.375
CEB B-Register Clock Enable 0.5/0.375
Input Loading/Fan-Out: 29F52

. . 29F(U.L)
Pin Names Description HIGH/LOW
Dy-D; Data Inputs 0.5/0.375
LE Latch Enable Input (Active HIGH) 0.5/0.375
OE Output Enable Input (Active LOW) 0.5/0.375
0p-0y 3-State Latch Outputs 75/15 (12.5)

3-3




In the right column, the 54F/74F373 input
HIGH/LOW load factors are 0.5/0.375 with the first
number representing Iy and the second
representing I,.. 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 uA and 1.6 mA respectively.

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

Absolute Maximum Ratings?!
(beyond which useful life may be impaired)

Storage Temperature
Ambient Temperature
under Bias
Junction Temperature
under Bias
V¢ Pin Potential to Ground Pin -05V to +7.0V
Input Voltage 2 05Vto +70V
Input Current? -30 mA to +5.0 mA
Voltage Applied to Output in
HIGH State:
Standard Output
3-State Output
(with Vgg=0V)
Current Applied to Output in
LOW State (Max)

-65°C to +150°C
-55°C to +125°C

-55°C to +175°C

-0.5V to Vg Value
05Vto +55V

twice the rated I

Important Military Note:

limits by multiplying them by 40 yA and 1.6 mA
respectively. The 54F/74F373 output HIGH/LOW
drive factors are 75/15 (12.5) which translate into an
lon of 3.0 mMA and lg_ 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 loy of 1.0 mA and an Ig_ of 20 mA. The
B-Register outputs specify unit load factors of
75/40 (30) translating into an lgy of 3.0 mA and lg.
of 64 mA for commercial and 48 mA for military. In
addition, the buffer/line drivers are specified at a
higher lgy limit of 15 mA commercial and

12 mA military at a Vo of 2.0 V.

Recommended Operating Conditions?

Min Max
Free Air Ambient Temperature '
Military (XM) -55°C +125°C
Commercial (XC) 0°C +70°C
Supply Voltage
Military (XM) +45V | +55V
Commercial (XC) +475V | +525V

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.



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 Q 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 tpy 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 Q 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 Q load
to ground can simply be a 450 Q resistor feeding
into a 50 © coaxial cable leading to a sampling
scope input connector, with the internal 50 Q
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 @ termination for the pulse
generator that supplies the input signal.

Also shown in Figure 3-1 is a second 500 Q 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 Enable/Disable
parameters (LOW-to-OFF and OFF-to-LOW) of a
3-state output. With the switch closed, the pair of

500 Q 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 tp ; or HIGH for tpyz), compared
to a AV of 0.5 V used in previous practice. This
change enhances the repeatability of
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 A V of
0.3 V is adequate to ensure that a device output
has turned OFF; measuringtoa AV of 0.5V
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 V|y switching 0 to 3 volts. DC low
input levels are typically 0 to V,, and high input
levels are typically V| to Vgc. Input thresholds are
guaranteed during Vo, and Vg tests. High level
noise immunity is the difference between Vg, and
V|y. Low level noise immunity is the difference
between V) and Vg . Noise-free Vi, or V,,_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 Vg 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
0V to +3.0 V. Rise and fall times < 1 ns should
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be used for testing f,,, or pulse width. A 1.0 MHz

square wave is recommended for most propagation Fig. 3-1 Test Load

delay tests. The repetition rate must necessarily be

increased for testing fp,4. A 50% duty cycle should 7V OPEN
always be used when testing f,,x. Two pulse

generators are usually required for testing such |_> J

parameters as setup time, hold time, recovery time,
etc.

tpzi, tpLz, O.C. ALL OTHER

Precautions should be taken to prevent damage to 5000

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
devicess. To effectively avoid electrostefltic damage Fig. 3-2 Propagation Delays

to FAST devices it may be necessary for

individuals to wear a grounded wrist strap when from Up/Down Control
handling devices.

*INCLUDES JIG AND PROBE CAPACITANCE

AC limits on SOIC packages are the same as DIP, u/D OR UID Vm=15V Vm
except for all minimum limits, which are 0.2 ns
faster.

—> tPHL —> tpLh |-—

/

— tPLH —| tPHL [&—
TC s Vm

—» tPLH

RC OR CC

Fig. 3-3 Waveform for Inverting Functions

ViN Vm
tpHL trLH
Vour Vm

Vm =15V

L
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Fig. 3-4 Waveform
for Non-Inverting Functions

Vi Vi
trLH tPHL
Vour Vm
Vm=15V

Fig. 3-5 Setup and Hold Times,
Rising-Edge Clock

T\_/T_/_\L

— ‘(—ln(L) —_— <—th(H)
<ts(L)> <ts(H)>

Vm

Fig. 3-6 Setup and Hold Times,
Falling-Edge Clock

Vin Vm Vm

I‘“ls(H)‘>
—

< t5(L) >
—

<—1tn(L)

Vm =15V

<— th(H)

s

Fig. 3-7 Propagation Delays

EORCP 7
[e—tw(H)

from Rising- Edge Clock or Enable

tw(L) —>

z Vm=15V

—» tPHL —» tpLH
Vour .
/
—» tpLH —» tPHL |w—
Vour \

Fig. 3-8 Propagation Delays

Vout

Vour 7

1

from Falling- Edge Clock or Enable

e tw(L)

‘ Vm=15V
tw(H)—»

—» tpHL |- —»| tpLH |-—

p

—4 tPHL [€—

N

—> ten
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Fig. 3-9 Propagation Delays
from Set and Clear (or Reset)

CLEAR

|t— tyy—>

tPLH

—

teHL

Fig. 3-10 Whether Response is Inverting or
Non-Inverting Depends on Specific
Truth Table Conditions

Vm =15V

—

tPLH

| ———

—

tPH | ——

Vour

Fig. 3-11 Asynchronous Set, Reset, Parallel
Load or Clear, Active Rising-Edge
Clock or Active LOW Enable

- t >
MS,MR,PL,CL
Vm =15V
MS,MR,PL,CL
— trec |[€——
CPorE Vi
—» tPHL |—
———
Vour Vm
—» tPLH [E—
Vout Vi



Fig. 3-12 3-State Output LOW Enable and Fig. 3-15 Setup and Hold Times to Active

Disable Times HIGH Enable or Parallel Load
15V Vi Vin Vin
VE ‘) ‘\
tpzL trz 14—15(L)—> ‘<—ts(H)—>
- 35V — ~—th(L) — <— th(H)
Vout i E or PL Vm =15V Vi E
- & ? VoL
03V
Fig. 3-13 3-State Output HIGH Enable and Fig. 3-16 Storage Address Setup
Disable Times and Hold Times
Ve
15V ADDR% X/m
Ve - |
tpzH ——*lsz — s |- — th lﬂ—
La \ >Von ~ 35V u-——mu——»y[ o
Vout 5V K E Vm =15V
03V
Fig. 3-14 Setup and Hold Times to Active Fig. 3-17 Test Input Signal Levels

LOW Enable or Parallel Load

— <«—th(L) <—ln(H) 25V 1

~ts(L)y| po - ts(H)—> 20v 4
0.8V +
0av +

o

AC Test D.C. LOW D.C. HIGH HIGH Level | LOW Level | Transition
Input Levels | Input Range | Input Range | Noise Noise Region
Immunity Immunity
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54F/74F DC Family Characteristics?

Limits2

Symbol Parameter Units | V¢c? Conditions?
Min  Typ3 Max
Recognized as a HIGH
Vi Input HIGH Voltage 20 Vv Signal over Recommended
VCC and TA Range
Recognized as a LOW
Vi Input LOW Voltage 0.8 \' Signal over Recommended
Ve and T, Range
Vep Input Clamp Diode Voltage -1.2 \' Min | ly=-18 mA
tput HIGH Vol Mil | 2.5 3.4
Output HIG oltage i y Min | loy=-1 mA
Std/3-State® Com’ | 27 3.4
Output HIGH Vol Mil | 24 .
Vo utput HIG oltage i 3.3 v Min | loy=-3 mA
3-State/Line Driver® Com7 | 2.7 33
Output HIGH Voltage Mil [ 2.0 3.2 v Min lop=-12 mA
Line Drivers Com7 | 2.0 3.1 loy=-15 mA
Output LOW Vol il . .
utput oltage Mi 0.30 0.5 v Min | 1o, =20 mA
Standard® Com 0.30 0.5
Output LOW Voltage Mil 0.30 0.5 . loL=20 mA
VoL \" Min
3-State® Com 0.35 0.5 lo,=24 mA
Output LOW Voltage Mil 0.38 0.55 v Min loL =48 mA
Line Driver® Com 0.42 0.55 lop =64 mA
0.5 U.L.
Input HIGH Current i 20 A Max |V|y=27V
nU.L. n(40) Iy =40 A
Multiplied by
Input HIGH
hH Inpu:(HIGH_IS:urregtd | 100 uA Max | Vjy=7.0V U.L.
Breakdown Test, Std Inputs Shown on
Data Sheet
Input HIGH Current _
Breakdown Test, Transceivers 10 mA | Max | Viy=55V
0.375 U.L. 0.6 liL=-1.6 mA
e Input LOW AlMm Multiplied by Input LOW U.L.
Current m ax
n U.L. n(-1.6) Shown on Data Sheet,

VIN = 0.5 \Y
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54F/74F Family DC Characteristics (cont’d)

Limits2

Symbol Parameter Units | Vet Conditions?

Min  Typ3  Max

lozn Current HIGH

3-State Output OFF 50 JA Max | Voyr=27 V

lozu Current LOW

3-State Output OFF 50 uA Max | Voyr=0.5V

Open Collector o ViN=VieVie n
A
lon Output Leakage Current 100 k Min Vour=Vce
-Stateé| -60 -
los® | Qutput Short- Star3 State %01 ma | Max Vour=0V
Circuit Current [ Line Drivers| -100 -225

e

s WN

. 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.

. Unless otherwise stated on individual data sheets.

. Typical characteristics refer to Tp= +25°C and Vgg= +5.0 V.

. Min and Max refer to the values listed in the table of recommended operating conditions.

. For lgg, 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, |gg tests should be performed last.

. 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.

. Refers to +5% V¢ specifications. +10% Voo Commercial limits are the same as the Military limits.

3-11






Data Sheets







00

54F/74F00

Quad 2-Input NAND Gate Connection Diagrams

NC NC AJ T
(6] (8] (a E - 1__4]Vcc
2 13
- (2]
GND [i9] E ‘__2]
NC [11] E E
@ 8 m
i GND (7 —
NC NC
Ordering Code: See Section 5 Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

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

. e 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25112.5

DC Characteristics over Operating Temperature Range (uniess otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lCCH 1.9 2.8 VlN =Gnd
Power Supply Current mA Voo = Max
|CCL 6.8 10.2 le = Open

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA = +25°C TA, VCC = TA’ VCC = Fi
Symbol Parameter Veg= +5.0V Mil Com Units Ng'
C_=50 pF C_=50pF | C_=50pF .
Min Typ Max | Min Max Min Max
toLn . 24 37 5.0 20 70 24 6.0 31
tone Propagation Delay 15 32 43| 15 65| 15 53| S 33
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54F/74F02

Quad 2-Input NOR Gate Connection Diagrams

NC NC T T

B0 EEE O ] vee
4
[ o

s Gno 7]
NC IC
Ordering Code: See Section 5 Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

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

e 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Inputs : 0.5/0.375
Outputs 25/12.5

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
locH 3.7 5.6 Vin=Gnd
Power Supply Current mA Vec = Max
lcoL 87 13.0 *

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

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA! Vcc = Fi
Symbol Parameter Veg= +5.0V Mil com Units N
CL=5O pF CL=50 pF CL=50 pF )
Min Typ Max | Min Max Min Max
thLn . 25 44 55| 25 75| 25 65 31
tont Propagation Delay 15 32 43| 15 65| 15 53| IS 3.3
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54F/74F04

Hex Inverter Connection Diagrams
NC NC A T
B 3EA O] = 1a] vee
o 5]
B Y I
E——Y rﬁl
By m
E -
£ ano [7] %]
NC NC
Ordering Code: See Section 5 Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
lCCH 28 42 VIN = Gnd
Power Supply Current mA Ve = Max
ICCL 10.2 15.3 VlN =Open

AC Characteristics: See Section 3 for waveforms and load configurations

54FI7T4AF 54F 74F
TA =+ 25°C TA! Vcc = TA’ VCC= Fi
Symbol Parameter Vee=+50V Mil Com Units N<g>-
C_=50pF C_=50pF | C_=50pF ’
Min Typ Max | Min Max Min Max
toLn . 24 37 50| 20 70 | 24 60 31
tor Propagation Delay 15 32 43| 15 65| 15 53| S 33
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54FI74F08

Quad 2-Input AND Gate

Ordering Code: See Section 5

NC  NC
BE6E 6 E

GND’]T)]

NC [11)

b4 63 g (7 b8
NC NC

Pin Assignment

Connection Diagrams

Al T
~
E 3

L=l e (3] [2] (5] [&]

5 6

for LCC and PCC

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

Pin Assignment
for DIP and SOIC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
ICCH 55 8.3 VlN = open
Power Supply Current mA Vce = Max
ICCL 8.6 12.9 VIN =Gnd
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA =+ 25°C TA, VCC = TA! ch = Fi

Symbol Parameter Vee=+5.0V Mil Com Units Ncga'

C_=50pF C_=50pF C_=50pF )

Min Typ Max | Min Max Min Max

tpLH . 30 42 56 25 75 30 6.6 31
tonL Propagation Delay 25 40 53| 20 75| 25 63| 34
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54F/74F10

Triple 3-Input NAND Gate

Ordering Code: See Section 5

NC

G4 fs

NC

Connection Diagrams

NC

e B[4

NC

Pin Assignment
for LCC and PCC

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

N

-
&
<
[e)
o

w

(4]
(5]

(e}
GND[7]

»

«

i
&
E%

=] Lof [l =] 5] [] [2]

Pin Assignment
for DIP and SOIC

54FI7T4F(U.L.)

Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
leon 14 21 Vin=Gnd
Power Supply Current mA Vo =Max
|cc|_ 5.1 7.7 VlN =Open
AC Characteristics: See Section 3 for waveforms and load configurations
54F[74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = F'

Symbol Parameter Veg= +50V Mil Com Units Ne:

C_=50pF C_=50pF | C_=50pF :

Min Typ Max | Min Max Min Max

tpLn . 24 37 50| 20 70 6.0 341
torL Propagation Delay 15 32 43| 15 65 53| M 33
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Triple 3-Input AND Gate Connection Diagrams
NC NC A} T
5o ; - ) ve
] 12]
o o
] 10
AR (&} B
E] GNp [7] E
NC NC
Ordering Code: See Section 5 Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lceH 41 6.2 Vv =Open
Power Supply Current mA Ve = Max
|CCL 65 9.7 VIN = Gnd

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F
TA =+ 25°C TA’ Vcc = TA’ Vcc = Fi
Symbol Parameter Veo= +5.0V Mil Com Units Ng'
C_ =50 pF C_=50pF | C_=50pF "
Min Typ Max | Min Max Min Max
toLm . 30 42 56| 25 75 | 30 66 341
tonL Propagation Delay 25 41 55| 20 75| 25 65| M 34
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54 FI 74F1 3 Connection Diagrams
Dual 4-Input NAND Schmitt Trigger 7

1

N

w

G
[
(=]

&

(3,

o

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

ich accept standard TTL in- Gnd E
hey are capable of
defined, jitter-free Pin Assignment

j#-than conven- for DIP and SOIC

NC NC NC

BDEBEA
[ el ]

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 mV) is determined by resistor
ratios and is essentially insensitive to temperature and supply voltage
variations.

(4 g 9 7] fd

NC NC NC

Pin Assignment

Ordering Code: See Section 5 for LCC and PCC

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

. . 54FI74F(U.L.)
Pin Names Description HIGH/LOW
A,B,C,D Inputs 0.5/0.375
o Outputs 25/12.5

Function Table

Inputs Outputs
A B D (o}
L X X X H
X L X X H
X X L X H
X X X L H
H H H H L

H=HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lccH 4.5 8.5 Outputs HIGH
Power Supply Current mA Ve =Max
lecL 70 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 = Fi
Symbol Parameter Voo= +5.0V Mmil Com Units Ng'
C_=50pF C_=50pF C_=50pF :
Min Typ Max | Min Max Min Max
tpLH . 7.0 3-1
ton Propagation Delay 135 ns 3.3
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54F/74F14

Hex Inverter Schmitt Trigger

Description
The 'F14 contains six logic inverters which a
signals and provide standard TTL output levels. The capable of
transforming slowly changing input signals into sharply defined, jitter-free
output signals. In addition, they have a greater noise margin than conven-
tional inverters.

TTL input

Each circuit contains a 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 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

Connection Diagrams

K1
[2]
=]
[4]
[s]
Ce]
Gnd [7]

Jlla

o

Pin Assignment
for DIP and SOIC

NC NC

B @ E EE
[ b ]

(4 9 fe b7 g
NC c

Pin Assignment
for LCC and PCC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
A Inputs 0.5/0.375
(0] Outputs 25/12.5

Function Table

Input Output
A (o]
0 1
1
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L .~

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lcch 13 22 Outputs HIGH
Power Supply Current mA Ve = 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 = Fi

Symbol Parameter Vo= +5.0V Mil Com Units Ng‘

C_=50pF C_=50pF C_=50pF :

Min Typ Max | Min Max Min Max

teLH . 6.5 3-1
topL Propagation Delay 75 ns 3.3

412



54FI74F20

Dual 4-Input NAND Gate

Ordering Code: See Section 5

NC

Connection Diagrams

NC NC

B EHEEA

[ E T T

NC NC NC

Pin Assignment
for LCC and PCC

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

20

E Vece

[13]
[12]
[11]NC

ﬂ

9]

. i

Pin Assignment
for DIP and SOIC

54F/74F(U.L.)

Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5

DC Characteristics over Operating Temperature Range (uniess otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
locH 09 14 Viy=Gnd
locL Power Supply Current 3.4 5.1 mA Vi = Open Ve = Max
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F

Ta=+25°C | Ty Voe= | Ta Veo= . Fig.
Symbol Parameter Vec=+5.0V Mil Com Units No.

C_=50pF C_=50pF | C_=50pF

Min Typ Max | Min Max Min Max

| Propagation Delay Ts 32 43| 15 65| 15 sa| ™ | 33
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54F/74F 32
Quad 2-Input OR Gate Connection Diagrams
NC NC X T
] (5] [3 E - 14| Vcc
2] [13]
] [12]
3 7]
Eaky 5
o 5]
fig aNo [7] 5]
NC NC
Ordering Code: See Section 5 Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

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

. . 54FI74F(U.L.)
Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 251125

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
ICCH 61 92 V|N = Open
Power S ly Current =
ICCL Upp y u n 103 155 mA VIN = Gnd VCC Max

AC Characteristics: See Section 3 for waveforms and load configurations

54F/74F 54F 74F
TA =+ 25°C TA’ VCC = TA! VCC = Fi
Symbol Parameter Vee=+50V Mil Com Units Ng.
CL=50 pF CL=50 pF CL=50 pF .
Min Typ Max | Min Max | Min Max
toLn . 30 42 56| 30 75| 30 66 341
tonL Propagation Delay 30 40 53| 25 75| 30 63| ™ 34
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54F/74F37

Quad 2-Input NAND Buffer

Ordering Code: See Section 5

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

Connection Diagrams
!: N
ol

E iR
[4]

oD
05

Gnd | 7

Pin Assignment
for DIP and SOIC

NC NC

B @ E E QA

9 69 68 @ b8

NC NC

Pin Assignment
for LCC and PCC

54F/74F(U.L.)
Pin Names Description HIGH/LOW
AB Inputs 0.5/0.375
(o) Outputs 75140 (30)

Function Table

Inputs Output

IXTrr|>»
IrIr|w
rIIXI

H=HIGH Voltage Level
L =LOW Voltage Level
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 22 mA Vg = Max, Outputs LOW

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F S4F 74F
TA =+ 25°C TA1 Vcc = TA! VCC = Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng-
C_=50pF C_=50pF C_=50pF :
Min Typ Max | Min Max Min Max
tpLH . 5.0 31
tor Propagation Delay 43 ns 3.3
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54 FI 74 F 38 Connection Diagrams

Quad 2-Input NAND Buffer
(Open Collector)

.z@ 5
= @:
[4] 1]
EE 0]
RS

5]

Gnd | 7

Pin Assignment
for DIP and SOIC

NC NC
B &6 E -

4 B3 g (7 fig

NC NC

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

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

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
AB Inputs 0.5/0.375
(o] Output 0C*12.5

*OC = Open Collector

Function Table

Inputs Output
A B (o}
L L H
L H H
H L H
H H L

H=HIGH Voltage Level
L=LOW Voltage Level

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

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
| Viy=Gnd
ceH Power Supply Current 2 mA Ve = Max _'i____
lCCL 22 V|N = H|GH
AC Characteristics: See Section 3 for waveforms and load configurations
54F|74F 54F 74F
TA= +25°C TA! Vcc: TA: VCC= Fi

Symbol Parameter Vee=+5.0V Mil Com Units Ng.

C_=50pF C_=50pF C_ =50pF '

Min Typ Max Min Max Min Max

- . 9.0 31
topL Propagation Delay 6.0 ns 3.3
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54F[74F40

Dual 4-Input NAND Buffer

Ordering Code: See Section 5

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

40

Connection Diagrams

\_/

1 E Vce
[2] 13]
[=] 12]
[4] 1]
[5] [10]
Le] 5]

Gnd [ 7] B
Pin Assignment
for DIP and SOIC

NC NC NC

6 E M@
8
GND
N/C

NC NC NC

Pin Assignment
for LCC and PCC

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
A,B,C,.D Inputs 0.5/0.375
(0] Outputs 75140 (30)
Function
Table

Inputs Outputs
A B C D (o)
L X X X H
X L X X H
X X L X H
X X X L H
H H H H L

H =HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max

Units Conditions

lec Power Supply Current 22 mA Ve = Max, Outputs LOW

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = Fi
Symbol Parameter Voo= +5.0V Mil Com Units NS'

C_=50 pF C_=50pF | C_=50pF

Min Typ Max | Min Max Min Max

teLn Propagation Delay 1512 ns 3113

tehL

-
4-20



54F/74F64

4-2-3-2-Input AND/OR Invert Gate

Ordering Code: See Section 5

NC

(8]
GND [10]
NC [11]
(2
(13

iE)

NC

Connection Diagrams

NC

e 5 [

NC

Pin Assignment
for LCC and PCC

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

64

K > 14] vce
B B
B @)
(] [11]
] [10]
(] B
GNo [7] B

Pin Assignment
for DIP and SOIC

Pin Names

Description

54F/74F(U.L.)

HIGH/LOW
A, B Inputs 0.5/0.375
(o] Outputs 25/12.5

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
lCCH 1.9 2.8 V|N =Gnd
Power Supply Current Ve = Max
ICCL 3.1 4-7 *
*lgcL 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 = Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng-
C_ =50 pF C_=50pF C_=50pF )
Min Typ Max [ Min Max Min Max
tpLH . 25 46 65 25 85 25 75 31
topL Propagation Delay 15 32 45| 15 65| 15 55| NS 33
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54 FI 74 F 74 Connection Diagrams

E Vce
73] Soe
E D2
[11] cP2
[75) 5oz
E Q2
r 5]

Dual D-Type Positive Edge-Triggered Flip-Flop

Description

The 'F74 is a dual D-type flip-flop with Direct Clear and Set inputs and
complementary (Q, Q) 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.

Pin Assignment
for DIP and SOIC

Asynchronous Inputs: Qi NC Sor NC CP:

LOW input to Sp sets Q to HIGH level GRER0]
LOW input to Cp sets Q to LOW level
Clear and Set are independent of clock &0
Simultaneous LOW on Cp and Sp o
makes both Q and Q HIGH
NC
& 2
Ordering Code: See Section 5 @@
Logic Symbol fig
Sp2 NC CP2 NC D2
sé S‘L Pin Assignment
—o, Yo, — —b, “a,}— for LCC and PCC
—cp, —cp,
o, 1> e
7 7

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

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Dy, D, Data Inputs 0.5/0.375
CP,, CP, Clock Pulse Inputs (Active Rising Edge) 0.5/0.375
Cpb1, Cp2 Direct Clear Inputs (Active LOW) 0.5/1.125
Sp1, Sp2 Direct Set Inputs (Active LOW) 0.5/1.125
Qq, Q;, Qy Q, | Outputs 25/12.5
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Truth Table
(Each Half)
Input Outputs
@ ‘n @ tn+1
D Q Q
H=HIGH Voltage Level
L L H L=LOW Voltage Level
H H L t, = Bit Time before Clock Pulse
tn 4 1 = Bit Time after Clock Pulse

Logic Diagram

D G

Q

DK A=

CP

Ly

So

Co

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
lcc Power Supply Current 105 16.0 mA Veo=Max, Vgp=0V

L
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= Fi
Symbol Parameter Veg= +5.0V Mil Com Units Ng.
C_=50pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 100 125 80 100 MHz 31
tpLH Propagation Delay 38 53 638 38 85 38 738 ns 31
tpHL CP, to Q, or Q, 44 62 80 44 105 44 9.2 3-7
toun gmp:f’%m" Delay 32 46 61| 32 80 | 32 71| 3-1
Dn Dn ~
tpHL to Q, or Q, 35 7.0 9.0 35 115 35 105 39
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA’ VCC = TA' Vcc= . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max [ Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 2.0 3.0 2.0
ts(L) D, to CP, 3.0 4.0 3.0
ns 35
th(H) Hold Time, HIGH or LOW 1.0 2.0 1.0
th(L) D, to CP, 1.0 2.0 1.0
tw(H) CP,, Pulse Width 4.0 4.0 4.0 ns 37
tw(l) HIGH or LOW 5.0 6.0 5.0
Cpn or Sp, Pulse Width !
tw(L) LOW 4.0 4.0 4.0 ns 39
trec Recovery Time 2.0 3.0 2.0 ns 311

Cp,, or Sp, to CP
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L

54F/74F85

4-Bit Magnitude Comparator

-bit magnitude comparator that can be expanded to almost

and preseft! it
4-bit inputs afé‘%

Ordering Code: See Section 5

Logic Symbol

L]
Ay A A; A; B; B, B; B;
— la<B
— la=B

—] la>B

A>B A=B A<B

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

Connection Diagrams

\\_/I
Bs[1]

|A<BIZ
la-s[3]
|A>B|I
A>B[s |
A=B| 6
A<BE

Gnd E

EVCC
e,
11| B4
o
(2180

Pin Assignment

for DIP and SOIC

Pin Assignment
for LCC and PCC

54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-Az A Inputs 0.5/0.375
Bo-B3 B Inputs 0.5/0.375
lace Expansion Input, Less Than 0.5/0.375
la=g Expansion Input, Equal To 0.5/0.375
IasB Expansion Input, Greater Than 0.5/0.375
A>B Greater Than Output 25/12.5
A=B Equal To Output 25/12.5
A<B Less Than Output 25/12.5

4-25



85

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 l5.p, Ia=g, and o5 are the
least significant bit positions. When used for
series expansion, the A>B, A=B and A<B

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 I5.g as an ‘A’ input, I5.g as a ‘B’ input
and setting 1, _g LOW. The ’'F85 can be used as a
5-bit comparator only when the outputs are used to
drive the Ay-Az and By-Bj; inputs of another 'F85
device. The parallel technique can be expanded to
any number of bits as shown in Table 1.

outputs of the least significant word are connected Table 1

to the corresponding l5.g, Ia-p, and I g inputs of Word Number of Typical Speeds

the next higher stage. Stages can be added in this Length Packages 54FI74F

manner to any length, but a propagation delay

penalty of about 15ns is added with each 1-4 Bits 1 12 ns

additional stage. For proper operation the

expansion inputs of the least significant word 5-25 Bits 26 22 ns

should be tied as follows: |5, g=LOW, -

Ia=s=HIGH, and I, _g = LOW. 25-120 Bits 8-31 34 ns

Function Table

Comparing Inputs Cascading Inputs Outputs

A3,83 Az,Bz A1,B1 Ao,Bo IA>B |A<B 'A=B A>B A<B A=B
A3>Bj X X X X X X H L L
A3<Bj X X X X X X L H L
A3 = Bs A2 > 82 X X X X X H L L
A3 = B3 A2< Bz X X X X X L H L
A3= B3 A2=B2 A1>B1 X X X X H L L
A3= 83 A2=Bz A1<B1 X X X X L H L
A3=B; Ay=B, Ay=B;, Ag>By X X X H L L
A3=Ba A2= 82 A1=B1 A0< Bo X X X L H L
A;=Bj A;=B, A;=B, Ag=Byg H L L H L L
A3=Ba A2= Bz A1=B1 A0= Bo L L H L L H
A3= Ba A2=Bz A1=B1 A0= Bo X X H L L H
A3= Ba A2=Bz A1=B1 A0= Bo H H L L L L
A3=Ba A2= Bz A1 =B1 A0= Bo L L L H H L

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

s=H—D1 2 D
S D
S

A2
B2

U

lIa<B
IA=8B
la>B

U U%UL »

Aq

A<B

> O ‘B}_Dﬂ—

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

1
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e -

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F

Symbol Parameter Min Typ  Max Units Conditions

Outputs = OPEN,
Inputs =Gnd, Vg = Max

lcc Power Supply Current 32 47 mA

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = Fi

Symbol Parameter Vee=+5.0V Mil Com Units Ng'

C_=50pF C_=50pF | C_=50pF ’

Min Typ Max [ Min Max Min Max

teLn Propagation Delay 14.0 ns 31
teHL AorBto A<BorA>B 14.0 3-3
tpLH Propagation Delay 14.0 ns 3-1
tpHL AorBtoA=B 115 34
tpLH Propagation Delay 8.0 ns 3-1
tPHL |A<B or IA=B to A>B 7.0 3-3
tpLH Propagation Delay 7.0 ns 31
tPHL IA=B to A= B 7.0 3-4
tpLH Propagation Delay 8.0 ns 3-1
tPHL 'A>B or |A=Bto A<B 7.0 3-3




Comparison of Two 24-Bit Words

(MSB)

(LSB)

B23
A23
B2
A22
B21
A21
B2o
A20
B1g

A1g

B1g
A1g
B17
A17
B1g
A1g
B1s
A1s
B1a

A1s

B13
A13
B12
A12
B11
A11
B1o

Bo
Ag

Bg
Ag
Bz
A7
Be
Ag
Bs

Ba
As

B3
A3
B2
A2
B1

Bo
Ao

INPUTS

A<B
A=B
A>B

—NC

—NC

A<B
A=B
A>B

—NC

— NC

rITr

|||

A<B
A=B
A>B

A<B
A=B
A>B

OUTPUTS
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Quad 2-Input Exclusive-OR Gate Connection Diagrams
- 1a] vee
= 5
=
QJ—E
i [10]
U g
QJ‘JE
Ordering Code: See Section 5 Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC
Input Loading/Fan-Out: See Section 3 for U.L. definitions
. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Inputs 0.5/0.375
Outputs 25/12.5
DC Characteristics over Operating Temperature Range (unless otherwise specified)
54F/74F
Symbol Parameter Min Typ  Max Units Conditions
lecL 18 28 Inputs HIGH
Power Supply Current mA Voo = Max
| PPy 2 18 One Input LOW | €
CCH One Input HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54F/74F 54F 74F
TA= +25°C TA’ VCC= TA? Vcc = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng'
C,=50pF C_ =50pF | C_=50pF )
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 30 40 55 25 7.0 30 6.5 ns 31
tpHL (Other Input LOW) 30 42 55 30 70 30 65 34
tpLH Propagation Delay 35 53 70 35 85 35 8.0 ns 3-1
tpHL (Other Input HIGH) 30 47 65 30 80 30 75 33
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54 FI 74 F1 09 Connection Diagrams

Al T

Dual JK Positive Edge-Triggered Flip-Flop Cor Ej“ [16] vec
J1 EL—-J(‘:D‘ Co E Co>

Description & [3}ofks NSy
The 'F109 consists of two high-speed, completely independent transition cp E _
clocked JK flip-flops. The clocking operation is independent of rise and f g Kp—13] k2
fall times of the clock waveform. The JK design allows operation as a D So1 [5}—qsos cpt—{12]cp.
flip-flop (refer to 'F74 data sheet) by connecting the J and K inputs. o Ela, s E Sos
Asynchronous |n£outs; Qi E—o Qi QQ '1_—01 Q;

LOW input to Sp sets Q to HIGH level GND [ 5] &

LOW input to Cp sets Q to LOW level

Clear and Set are independent of clock

Pin Assignment

Simultaneous LOW on Cp and Sp

makes both Q and Q HIGH for DIP and SOIC

Q1 So1 NC CPy Ki

(6] 8] (&
Ordering Code: See Section 5 .
Q
GND
Logic Symbol e [
& 2
s% S%lo a
—J a— — Q—
—cp —cp
Soz CP2 NC Ko J2
K o P A€ P Pin Assignment
7 7 for LCC and PCC

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

. - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Jy, g, Ky, Ky Data Inputs 0.5/0.375
CP,, CP, Clock Pulse Inputs (Active Rising Edge) 0.5/0.375
Cp1s Cp2 Direct Clear Inputs (Active LOW) 0.5/1.125
Sp1, Sp2 Direct Set Inputs (Active LOW) 0.5/1.125
Qq, Q;, Q;, Q, | Outputs 25/12.5

Truth Table

Inputs Outputs

@ tn @ tn+1
J K Q Q

H=HIGH Voltage Level

L H No Change L=LOW Voltage Level
L L L H t, = Bit Time before Clock Pulse
H H H L tn + 1 = Bit Time after Clock Pulse
H L Toggles

L
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Logic Diagram (one half shown)

< (= = )P

Ol

=

el
Do

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)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 11.7 17.0 mA Vec=Max, Vgp=0V

4-32



109

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= +25°C TA! VCC= TAv VCC= Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ncg>'
C_=50pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 100 125 70 90 MHz 31
teLH Propagation Delay 38 53 70 38 90 3.8 80 ns 3-1
tpHL CP, to Q, or Q, 44 62 8.0 44 105 44 92 37
toLn gmp:f%"m:o[)e'ay 32 52 70| 32 90 | 32 80 s 341
Dn Dn n
tpHL Q, or Q, 35 7.0 9.0 35 115 35 105 39
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F T4F
Ta= +25°C Ta Voc= | Ta Veo= Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
te(L) Jp or K, to CP,, 3.0 3.0 3.0
ns 35
th(H) Hold Iime, HIGH or LOW 1.0 1.0 1.0
tn(L) J, or K, to CP, 1.0 1.0 1.0
tw(H) CP, Pulse Width 4.0 4.0 4.0 ns 37
tw(L) HIGH or LOW 5.0 5.0 5.0
Cp, or Sp, Pulse Width,
tw(L) LOW 4.0 4.0 4.0 ns 39
Recovery Time
trec Coy OF Spp 10 CP 2.0 2.0 2.0 ns 3-11

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
Sp or Cp prevents clocking and forces Q or Q HIGH, respectively.
Simultaneous LOW signals on Sp and Cp, force both Q and Q HIGH.

Asynchronous Inputs:
LOW input to Sp sets Q to HIGH level
LOW input to Cp sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on Cp and Sp
makes both Q and Q HIGH

Ordering Code: See Section 5

Logic Symbol

b b
| So al— 4y Sp al—
—o|CP —o|CP
—K CDQO‘ ——KCDQO—
7 7

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

Connection Diagrams

=y F_S-I Vce
K1 J CP K 15} Co1

) EJ—FSD CDDJ_gE
103 r114)Coz
So1 E —? E(ﬁ’z
Q EJ_EII. jl_l EKz
a1 (6] KcpPJ [11] 92
& [Z‘I Co SDO—L_E]§D2
Eoz

Pin Assignment
for DIP and SOIC

@ Qi NC So1 Ji

BEEBEE

Q: [9]
GND
NC [11]
Q2
So2 [13)

Pin Assignment
for LCC and PCC

. . 54FI7T4F(U.L.)
Pin Names Description HIGH/LOW
Jq, Jo, Ky, Ko Data Inputs 0.5/0.375
CP,, CP, Clock Pulse Inputs (Active Falling Edge) 0.5/1.5
Co1, Cp2 Direct Clear Inputs (Active LOW) 0.5/1.875
Sp1s Spo Direct Set Inputs (Active LOW) 0.5/1.875
Q, Q,, Q;, Q, | Outputs 25/12.5
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Truth Table
Inputs Output
@tn @‘n +1
J K Q
L L Q,
L H L H=HIGH Voltage Level
H L H L=LOW Voltage Level
H H Q, tn=Bit Time before Clock Pulse
th + 1 =Bit Time after Clock Pulse

Logic Diagram (one half shown)

X

c L p= _°C S

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)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 12 19 mA Vec=Max, Vep=0
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S —————————— E— )

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25°C TA, VCC= TA! Vcc = FI
Symbol Parameter Vee=+5.0V Mil Com Units Ng-
C_=50pF C_.=580pF | C_=50pF !
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 110 130 100 MHz 31
teLH Propagation Delay 20 50 6.5 20 75 ns 31
tpHL CP, to Q, or Q, 20 50 65 20 75 3-8
tpLH Propagation Delay 20 45 65 20 75 ns 3-1
tenL Cons Spn t0 Q,, Q,, 20 45 65 20 75 39
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA! VCC = TA) VCC = . Fig.
Symbol Parameter Vog= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 4.0 5.0
ts(L) Jn or K, to CP,, 3.0 35
ns 3-6
th(H) Hold Time, HIGH or LOW 0 0
th(L) Jn or K, to CP, 0 0
t,(H) CP, Pulse Width 45 5.0 ns 38
tw(L) HIGH or LOW 45 5.0
Cpn or Sp,, !
twL) Pulse Width, LOW 45 50 ns 39
Cpn, or Sp,, to CP,,
trec Recovery Time 4.0 5.0 ns 3-11

4-36



113

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 Sy sets Q to HIGH level
Set is independent of clock

Ordering Code: See Section 5

Logic Symbol

5
—s %° aof— — *° af—
—dcp —dcp

K al— —x  ap-

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

Connection Diagrams

AY T

C~P1E = 14{Vce

K E_I—;l E(ﬁz
JCPK

Ji E l EKQ

Sl

501 [4+dso [11] 42
Qs E_I__? o soP—[19] 50,
Q1 E-—-l ? e a E Q2

GNDE ?_HEGZ

Pin Assignment n
for DIP and SOIC
Q1 NC Soi NC U1

BDEE A

a g
GND
NC [11]
Q12

4 B3 g [ b9

Spz NC J2 NC Ko

Pin Assignment
for LCC and PCC

54F/7T4F(U.L.)

Pin Names Description HIGH/LOW
Jq, o, Ky, Ko Data Inputs 0.5/0.375
CP,, CP, Clock Pulse Inputs (Active Falling Edge) 0.5/1.50
Sp1, Sp Direct Set Inputs (Active LOW) 0.5/1.875

= 25/12.5

Q1, 02, 01, 62 oUtpUtS

Truth Table

Inputs Output
@ tn @ 'n +1
J K Q
L L Q, )
L H L H=HIGH Voltage Level
H L H L=LOW Voltage Level
H H [e) t, = Bit Time before Clock Pulse
" th + 1 = Bit Time after Clock Pulse

.
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Logic Diagram (one half shown)

~¢
Q g B D_l_i>o—o—bo— Q
J X
X
L | _
J | So
P i

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
lec Power Supply Current 12 19 mA Vec=Max, Vep=0V
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F

TA =+ 25°C TA’ Vcc = TA! VCC = Fl
Symbol Parameter Veo= +5.0V Mil Com Units Ng'

C_=50pF C_=50pF | C_=50pF )

Min Typ Max | Min Max Min Max

frnax Maximum Clock Frequency 110 125 100 MHz 3-1
tpLH Propagation Delay 20 40 6.0 20 70 ns 31
tpHL CP, to Q, or Q, 20 40 6.0 20 7.0 3-8
tpLH Propagation Delay 20 45 65 20 75 ns 3-1
tpHL Sp, to Q, or Q, 20 45 65 20 75 39
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA = +25°C TA’ VCC = TA' VCC = . Flg.
Symbol Parameter Voo = +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 4.0 5.0
t(L) J, or K, to CP, 3.0 35
ns 3-6
th(H) Hold Time, HIGH or LOW 0 0
ty(L) J, or K, to CP, 0 0
ty(H) CP, Pulse Width 4.5 5.0 38
t, (L) HIGH or LOW 45 5.0 ns )
ty(L) Sp, Pulse Width, LOW 45 5.0 ns 39
§Dn to -C_ﬁn
trec Recovery Time 4.0 5.0 ns 3-11
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54F/74F114

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 Sp or Cp
prevents clocking and forces Q or Q HIGH, respectively. Simultaneous
LOW signals on Sp and Cp, force both Q and Q HIGH.

Asynchronous Inputs:
LOW input to Sy, sets Q to HIGH level
LOW input to Cp sets Q to LOW level
Clear and Set are independent of Clock
Simultaneous LOW on Cp and Sp
makes both Q and Q HIGH

Ordering Code: See Section 5

Logic Symbol

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

Connection Diagrams

A) T
EDE — VI . I
1
K [2] K CP J5
Holco  spr
J1E Q1 01°l
_ -
Sp1[ 4 1y i
o —
! J Kz CP 2 |
= l—o|CD Sp2
°1E Q @
GND[7] T L_J Tl

E Vee
) G
E K2
E J2
[10] o2
E Q2

5]a:

Pin Assignment
for DIP and SOIC

Qi NC Soi NC Ji

6 & [
) i
—
GND [10] 003 09 %
Q o
Ne [11] o2llllllog e
f8s 0c ¢
Q12
Qe@]
Sp2 NC J2 NC Ko

Pin Assignment
for LCC and PCC

Bk
[2]co
[1]ne
Vcc
[i9) cP

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Jq, Jo, Ky, Ko Data Inputs 0.5/0.375
CP Clock Pulse Input (Active Falling Edge) 0.5/3.0
Cp Direct Clear Input (Active LOW) 0.5/3.7
Sp1, Sp2 Direct Set Inputs (Active LOW) 0.5/1.875
Qq, Qy, Q4, Q, | Outputs 25/12.5

440
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Truth Table

Inputs Output

@tn @tn
J K Q
L L Q,
L H L H =HIGH Voltage Level
H L H L=LOW Voltage Level
H H 6n t, = Bit Time before Clock Pulse

tn 4+ 1 = Bit Time after Clock Pulse

Logic Diagram (one half shown)

XX

Ol

D 0
i

C
-

Co x Sp
X

L |
J D :
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.

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 12 19 mA Veec=Max, Vep=0
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= +25°C TA’ Vcc= TA’ Vcc= Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C =50pF | C_=50pF )
Min Typ Max | Min Max Min Max
fnax Maximum Clock Frequency 100 125 90 MHz 31
teLH Propagation Delay 30 50 65 30 75 ns 31
tpHL CP to Q, or Q, 30 55 75 30 85 3-8
tpLH Propagation Delay 30 45 65 30 75 ns 3-1
tPHL Cp or Sp, to Q, or Q, 30 45 65 30 75 39
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
Tp= +25°C Tas Voc= Ta Voo = . Fig.
Symbol Parameter Voo = +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 4.0 5.0
ts(L) J, or K, to CP 3.0 35
ns 3-6
th(H) Hold Time, HIGH or LOW 0 0
th(L) J, or K, to CP 0 0
tw(H) CP Pulse Width 4.5 5.0 ns 38
tw(l) HIGH or LOW 4.5 5.0
ED' or §Dn
twlL) Pulse Width, LOW 45 5.0 ns 39
Cpor Sp, to CP )
trec Recovery Time 4.0 5.0 ns 3-11
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54F/74F132
Quad 2-Input NAND Schmitt Trigger

s four 2-input NAND gates which accept standard TTL
qvide standard TTL output levels. They are capable of
an ing input signals into sharply deflned jitter-free

level shifter and a phase splitter dri
Schmitt trigger uses positive feedbac
r positive and
! ive-going and
negative-going input threshold (typically 800 mV) is detérmined 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

Connection Diagrams

[+ 14] Vee
z@ B
o @:
(4] [11]
Eﬂ B
s Ez
(8]

Pin Assignment
for DIP and SOIC

NG NC
B @66 A

GND
NC

(4 63 g (7 (g

NC NC

Pin Assignment
for LCC and PCC

. e 54F/74F(U.L.)
Pin Names Description HIGH/LOW
A B Inputs 0.5/0.375
(0] Outputs 25/12.5
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L

Function Table

Inputs Outputs
A B o
L L H
L H H
H L H
H H L

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
85 120 Outputs HIGH
locn Power Supply Current mA pu Vo = Max
leoL 13.0 195 Outputs LOW
AC Characteristics: See Section 3 for waveforms and load configurations
54FI|74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = Fi

Symbol Parameter Vo= +5.0V Mil Com Units Ng-

C_=50pF C_=50pF C_=50pF :

Min Typ Max | Min Max Min  Max

tpLm . 7.0 31
toyL Propagation Delay 85 ns 3.3
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54 FI 74 F1 38 Connection Diagrams

A} L4
P

1-of-8 Decoder/Demultiplexer Ao [ [76] vee

A1 E E 60
Description A2 [3] @61
The ’F138 is a high-speed 1-o0f-8 decoder/demultiplexer. This device is 3n =15,
ideally suited for high-speed bipolar memory chip select address ! D
decoding. The multiple input enables allow parallel expansion to a 1-of-24 & 5] 12] 05
decoder using just three 'F138 devices or a 1-0f-32 decoder using four &[5 mE)
’F138 devices and one inverter.

&[] [70] 55
* FAST Process for High Speed &N [3] 9155
¢ Demultiplexing Capability

e Multiple Input Enable for Easy Expansion Pin Assignment
e Active LOW Mutually Exclusive Outputs for DIP and SOIC

Ordering Code: See Section 5

0
Logic Symbol —
NC [11]

Jo A|1 Alz é élz |l53 s [12]

0s [13)

0Oy 04 0; 03 04 O5 Og O;

? ? ? ? ? ?7 T Pin Assignment

for LCC and PCC

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

54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-Az Address Inputs 0.5/0.375
Eq, Es Enable Inputs (Active LOW) 0.5/0.375
Es Enable Input (Active HIGH) 0.5/0.375
Op-07 Outputs (Active LOW) 25/12.5
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Functional Description

The 'F138 high-speed 1-of-8 decoder/multiplexer
accepts three binary weighted inputs (Ag, A4, Ay
and, when enabled, provides eight mutually
exclusive active LOW outputs (Oq-O;). The *F138
features three Enable inputs, two active LOW (E;,
E,) and one active HIGH (Ej3). All outputs will be
HIGH unless E; and E, are LOW and Ej is HIGH.
This multiple enable function allows easy paraliel
expansion of the device to a 1-0f-32 (5 lines to 32

Truth Table

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.

Inputs Outputs
E1 Ez E3 AQ A1 A2 60 61 62 63 64 65 66 67
H X X | X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H H =HIGH Voltage Level
L L H H H H H H H H H H H L L=LOW Voltage Level
X =Immaterial
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Logic Diagram

A2 A1 Ao E1 Ez Es

p!

YV Y

[

v

T — ?
1—?’

T | R

67 66 65 O 63 (o)) O1 Oo

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 1-0f-32 Decoding

Ao

Al

A2

Ao A1 A

00 01 02 03 04 Os Os O7

Oo 01 02 O3 04 Os O O7

0o 01 02 O3 04 Os Os O7

Preoryy

Oo

[RARAARA

[RARAARA

RARAAAS

031

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lcc Power Supply Current 13 20 mA Ve = Max
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA =+ 25°C TA’ VCC = TA’ VCC = Fi

Symbol Parameter Vec= +5.0V Mil Com Units Ncg>.

C_=50pF C =50pF | C_=50pF )

Min Typ Max | Min Max Min Max

teLH Propagation Delay 35 56 75 35 120 35 85 ns 31
tpHL A, to O, 40 6.1 80 40 95 40 90 3-10
tpLH Propagation Delay 35 54 70 35 11.0 35 80 ns 31
tpHL E, or E; to O, 30 53 70 30 80 30 75 34
tpLH Propagation Delay 40 6.2 80 40 125 40 90 ns 3-1
teuL E; to O, 35 56 75 35 85 35 85 33
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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.

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

Ordering Code: See Section 5

Logic Symbol

| | | |

E Ao A E Ao A
DECODER a DECODER b
Oo O1 O2 O3 0o O1 02 O3

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

139

L

Connection Diagrams

&[]
Aoa E
A1aE‘
Ooa |4
O1a

02a(6

51 (=] [#] [5]

03 [7

GND 8]

P

[16] vee
[15] Eo

72 A
73] Avs
[12] Gon
o
_1__0| 02

E Osb

Pin Assignment
for DIP and SOIC

0 [9]
GND [10]
NC [11)
o [12]

[

o

a NC

[ (&

>

2a
8

1a
IR

=
=
@

(4 (9 (g (7 [

0 Do NC A Ao
Pin Assignment

(3] Aca
[2) &
(1] Ne
@ vce
@ Ev

for LCC and PCC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ao Aq Address Inputs 0.5/0.375
E Enable Inputs (Active LOW) 0.5/0.375
0¢-03 Outputs (Active LOW) 25/12.5

4-49




139

Logic Diagram

Ea Aoa A1a Eb Aob Aip
E: o)
-9- A 4 1
\ & \ 4
o ? ;é
Ooa O1a O2a O3a Oob O1b O2p Osb

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 '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 (Ag-A) and provides four
mutually exclusive active LOW outputs (Og-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|A A |0 O 0, Os
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H H =HIGH Voltage Level
L H H H H H L L=LOW Voltage Level
X = Immaterial

Fig. a Gate Functions (each half)

E

Al

E
Ao% [o]]
Al

E
Ao %— 02
A1

E
Ai

E

Ao %00
A1

E

A1

E

Ay

E

Ao%—— 03
Al
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 13 20 mA Ve = Max
AC Characteristics: See Section 3 for waveforms and load configurations
54F|74F 54F 74F
TA = +25°C TA’ VCC = TA! VCC = Fi

Symbol Parameter Vee=+50V Mil Com Units Ncg:.

C_=50pF C_=50pF | C_=50pF :

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 356 53 75 25 120 30 85 ns 31
tpuL Agor Ay to O, 40 6.1 80 35 95 40 9.0 3-10
toLH Propagation Delay 35 54 70 30 90 35 80 ns 31
tpHL E, to O, 30 47 65 25 80 30 75 34
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54F/74F146

Priority Interrupt/DMA Request Controller

nterrupt/DMA Request Controller is used to control the
tput units to the processing unit. The 'F146 can

r multiple requests according to their priority. Both
ipt/DMA request and 3-bit binary coded vector
_are generated. Interrupt input and vector
ility to the interrupt scheme. The
7 level interrupt before

ow direct bus interfacing.

ge signals for DMA

of the the highest
output latches are prov
mask latch provides masking @

prioritization. The /O ports and co
The acknowledge outputs generate the*bys
controlling or multi-processor environments.

Ordering Code: See Section 5
Logic Symbol

EEEEEEEEEE

fack, tH LKL E ViV,
—]ack, MLE|—
—Jack, MRD |—
— ﬁgléj VLE |—
— VOE|[—
—]ACKs INTR REG [—
—ack; LEl—
—JAck;
M, Mg M; M, M; M, M; M, _ AE EO EIl MR

RERREERERERE

453

Connection Diagrams

\_7

1o[1] [40] Mo
ACKo[ 2] B
u[3] 38]m,
Ack4[4] [37] ™5
ACK:[6 | 35| M5
13[7] 34] Mg
ACK3[8] [33] M7
1[9] 32]MLE
vee [10] 31| MRE
Gnd [11] 30] Gnd n
ACK, [12] 28] v,
15[13] 28] vy
AcKs[12] [27] vo
16 [15] 26] VLE
ACKs [16] 25] VOE
17 [17] 24] INTR REQ
Ack; [18] 23] EO
ILE E 22] El
AE[20 21| MR

Pin Assignment
for DIP

) b8l (el [e) (] () (7 (] (] [e] (]
[ |

B9 b9 (Y 2 B9 B4 BE BE ETRE RS

Pin Assignment
for LCC and PCC

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

. " 54FI74F(U.L.)
Pin Names Description HIGH/LOW
Tol7 Interrupt Pins 0.5/0.375
ACK,-ACK; Acknowledge Outputs 25/12.5
ILE Interrupt Latch Enable 0.5/0.375
AE Acknowledge Enable (Active LOW) 0.5/0.375
MR Master Reset 0.5/0.375
INRQ Interrupt Request 25/12.5
Mo-M7 Mask Inputs 0.5/0.375
CS Mask Latch Address Select Line 0.5/0.375
RW Mask Latch Read/Write Control Line 0.5/0.375
VoV, Priority Vector 25/12.5
VLE Vector Latch Enable 0.5/0.375
VOE Vector Output Enable (Active LOW) 0.5/0.375
EO Expansion Output (Active LOW) 25/12.5
El Expansion Input (Active LOW) 0.5/0.375

Functional Description

The basic function of the 'F146 Priority
Interrupt/DMA 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 (1)) 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
regardiess 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

Line (CS) selects the mask latch on the negative
transition and the Latch Read/Write Control Line
(RIW) controls the Read/Write status of the mask
latch. The Mask (M) /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 (V,) 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 (EN) and the Expansion
Output (EO) signals are provided for cascade
expansion, with the EO being the more significant
Priority Encoder driving the EI 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
(ACK,) and the Interrupt Latch Reset (MR) signals.



Block Diagram

foly — S

RESET [ 8 ACKoACK7
ILE INTERRUPT INTERRUPT s
LATCH DECODER 5 #
8
MoM7 — 8 _,;_:D -
MASK PRIORITY —— A
LATCH LATCH Vo | L Vo Vs
El
s VOE
RIW |
mr —> | INRQ
& —> =]
ﬁ+
VLE
voe —>
DC Characteristics over Operating Temperature Range (unless otherwise specified)
54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 100 150 mA Ve = Max
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F T74F

Ta= +25°C TasVee= | Ta Vo=
Symbol Parameter Vee= +5.0V Mil Com Units

C,_=50pF C_=50pF | C_=50pF

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 El to EO, ACKn, Vn or INRQ 8.0
tpLH Propagation Delay 14.0 ns
tPHL CS to INRQ or Vn 14.0
tpLH Propagation Delay 14.0 ns
tPHL |n to Vn 14.0
tPLH Propagation Delay 14.0 ns
tPHL ILE to VI’\ 14.0
teLH Propagation Delay 14.0 ns
tPHL ILE to INRQ 14.0
tpLH Propagation Delay 14.0 ns
tPHL R/W to INRQ or Vn 14.0
tpLH Propagation Delay 10.0 ns
tPHL MR to Vn 10.0
tpLH Propagation Delay 11.5 ns
tPHL VLE to Vn 1.5
tpLH Propagation Delay 8.0 ns
tpHL AE to ACK, 8.0
tpLH Propagation Delay 14.0 ns
tPHL —MT:‘— to INRQ 14.0
tpLH Propagation Delay 14.0 ns
tPHL Mn to INRQ or Vn 14.0
tpHz Output Enable Time 8.0 ns
tPLZ VOE to Vn 8.0
tpzh Output Disable Time 8.0 ns
tpzL VOE to V, 8.0
tpnz Output Enable Time 8.0 ns
tpLz CS or RIW to M, 8.0
tpzH Propagation Delay 8.0 ns
tpzL CS or RIW to M, 8.0
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
Ta= +25°C Ta, Vec = Ta Voc = .
Symbol Parameter Véc= +5.0V »A Mﬁc ACO?r? Units
Min Typ Max | Min Max | Min Max
ty(H) Setup Time, HIGH or LOW 4.0
ts(L) I, to ILE 4.0
ns
ty(H) Hold Time, HIGH or LOW 3.0
th(L) I, to ILE 3.0
tg(H) Setup Time, HIGH or LOW 4.0
ts(L) M, to CS or RIW 4.0
ns
th(H) Hold Time, HIGH or LOW 3.0
th(L) M, to CS or RIW 3.0
ts(H) Setup Iime, HIGH or LOW 7.0
ts(L) M, or |, to VLE 7.0
ns
th(H) Hold Time, HIGH or LOW 3.0
th(L) M, or T, to VLE 3.0
tw(l) MR Pulse Width, LOW 6.0 ns
tw(L) ILE or VLE Pulse Width, LOW| 6.0 ns
Recovery Time
trec MR to ILE 6.0 ns
Recovery Time
trec MR to CS or RIW 6.0 ns
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54FI/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-Bit 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

bohbdbbdd

lo b1 12 13 1a Is 16 17 EI

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

Connection Diagrams

[0 -
15 [2]
T [3]
W[l
afs]
Rz [6]
M
GND [8]

:EVCC
B
7] cs
13T
[12] T
mg
[10] %o

[9] Ao

Pin Assignment
for DIP and SOIC

A2 El NC 17 T

B@HEBE @
[ |

Pin Assignment

for LCC and PCC

54F[74F(U.L.)

Pin Names Description HIGH/LOW
To Priority Input (Active LOW) 0.5/0.375
1417 Priority Inputs (Active LOW) 0.5/0.75
El Enable Input (Active LOW) 0.5/0.375
EO Enable Output (Active LOW) 25/12.5
GS Group Select Output (Active LOW) 25/12.5
Ag-Ay Address Outputs (Active LOW) 25112.5
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Functional Description

The 'F148 8-input priority encoder accepts data
from eight active LOW inputs (Io-I;) 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 (A,, Aq, Ag). 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
Inputs Outputs
Elll, 1, 1, T, 1, 1z 1g T, |GS|A, Ay A, |EO
H X X X X X X X X H H H H H
L H H H H H H H H H H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L H L L H
L X X X X X L H H L L H L H
LfX X X X L H H H|L|]H H L|H
L|X X X L H H H HJ}]L}L L HIH
L X X L H H H H H L H L H H
L|X L H H H H H HJ|]L|L H HI|H
L L H H H H H H H L H H H H

H =HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial
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148

Logic Diagram

Az A+ Ao GS EO

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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148

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 23 35 mA Ve =Max

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F

TA= + 25°C TA! VCC= TA, VCC= Fi
Symbol Parameter Vee= +5.0V Mil Com Units Ng.

C_=50pF C_=50pF | C_=50pF -

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 35 7.0 9.0 35 10.0 ns 31
tpHL 1,to A, 40 8.0 105 40 120 3-10
tpLH Propagation Delay 25 50 65 25 75 ns 31
teHL I, to EO 25 55 75 25 85 3-3
tpLH Propagation Delay 30 70 90 3.0 10.0 ns 31
tPHL I, to GS 20 6.0 80 20 90 34
tpLH Propagation Delay 35 65 85 35 95 ns 3-1
tPHL El to A, 30 6.0 80 30 90 34
teLH Propagation Delay 25 50 70 25 8.0 ns 31
tehL El to GS 30 6.0 75 30 85 34
tpLH Propagation Delay 30 55 70 30 80 ns 31
tpHL El to EO 45 8.0 105 45 120 34
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Application

16-Input Priority Encoder

B MSB I
l ENABLE
0

FLAG

L
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L

54 FI 74 F1 51 A Connection Diagrams

8-Input Multiplexer 7
p p exe '3E 1__G]Vcc

Description I2[Z] [75] 1.

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. h[3] [14]15

The ’F151A can be used as a universal function generator to generate any 1o [4] [13] 16

logic function of four variables. Both assertion and negation outputs are 2[5 |l

provided. !
7E E'So
EE ES!

GND [3] [9]s.

Pin Assignment
for DIP and SOIC

(]
b4 63 (g (7 b8
So

17 NC I Is

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

Logic Symbol

SEEENEEE

E lg h 12 Iz 1g 15 lg 17
So

—1S

Sz

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
lo-l7 Data Inputs 0.5/0.375
So-S, Select Inputs 0.5/0.375
E Enable Input (Active LOW) 0.5/0.375
V4 Data Output 25/12.5
4 Inverted Data Output 25/12.5 !
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L EEEEE——

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, S,
S,, S,. 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’§°‘§1 .§2 + |1 .SO.§1 .§2 +
|2.§0081 ‘§2 + 13058, .§2 +
|4.§0'§1 'Sz + |5’So'§1 ‘32 +
|6‘§6‘S1 '32 + |1 '30.31 'Sz)

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

Truth Table

Inputs Outputs

E S, S, Sy 4 4
H X X X H L
L L L L io lo
L L L H L Iy
L L H L Tz Iy
L L H H Ta I3
L H L L N Iy
L H L H :5 lg
L H H L lg lg
L H H H T7 I

H=HIGH Voltage Level

L=LOW Voltage Level

X =Immaterial

I3 l4 Is le Iz

“ DD

s ———D—1—P

>

E N
»

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)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 135 210 mA Voo =Max, Viy=HIGH

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA) VCC = Fi

Symbol Parameter Vee= +5.0V Mil Com Units Ng.

C_=50pF C =50pF [ C_=50pF ’

Min Typ Max | Min- Max Min Max

tpLH Propagation Delay 40 62 9.0 35 115 35 95 ns 3-1
tpHL S,toZ 32 52 75 30 80 32 75 3-10
tpLH Propagation Delay 45 75 105 45 135 45 120 ns 3-1
tpHL S,toZ 40 6.2 9.0 40 95 40 9.0 3-10
tpLH Propagation Delay 30 47 6.1 30 75 30 70 ns 31
tpuL EtoZ 3.0 44 6.0 25 65 25 6.0 34
tpLH Propagation Delay 50 7.0 95 4.0 120 40 105 ns 31
tpuL EtoZ 35 53 70 3.0 80 30 75 33
tpLH Propagation Delay 30 48 6.5 25 75 30 70 ns 31
teuL IhtoZ 1.5 25 4.0 15 6.0 1.5 5.0 33
thLH Propagation Delay 3.0 48 65 25 85 25 75 ns 31
teuL IhtoZ 37 55 7.0 35 90 37 75 3-4
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54F|74F153
Dual 4-Input 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

SILLILITTLS

Ea loa lia 12a 13a lob lip 120 I3p Ep

—t So

—d Sy

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

Connection Diagrams

E[1]
s [
122 [3]
122 [4]
ha 3]
loa [6]
za[7]

GND [8]

AJ L
-~

[16] vee
[15] Eo
[13] so
[13] 150
ml
[10] 10

EZh

Pin Assignment

for DIP and SOIC

(]
(4 B8 (e 7 [

b ko NC I So

Pin Assignment
for LCC and PCC

54FI74F(U.L.)
Pin Names Description HIGH/LOW
loa-lza Side A Data Inputs 0.5/0.375
lob-lab Side B Data Inputs 0.5/0.375
Sos S4 Common Select Inputs 0.5/0.375
Ea Side A Enable Input (Active LOW) 0.5/0.375
Ep Side B Enable Input (Active LOW) 0.5/0.375
Z, Side A Output 25/12.5
Z, Side B Output 25/12.5
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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 (S,
S,). 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 (E,, E,) are HIGH, the corresponding
outputs (Z,, Zy) 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 l0a la 12a 13a S

1583

Z,= an(|03.§1 0§0 + |1a.§1 *Sy+
124251280 + 135251 *Sp)

Zp=Ep*(lgp*S1°Sg + 1151 °Sg +

125°S12Sg + 13,°519Sy)
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.

13p Ep

)
Y

So oo b I2p

Z;

Zo

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

Select

Inputs Inputs (a or b) Output
Sy S E lo Iy I I3 Y4
X X H X X X X L
L L L L X X X L
L L L H X X X H
H L L X L X X L
H L L X H X X H
L H L X X L X L
L H L X X H X H
H H L X X X L L
H H L X X X H H

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

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 12 20 mA Vee=Max, Viy=Gnd

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= +25°C TA, VCC= TA’ VCC= Fi
Symbol Parameter Voo= +50V Mil Com Units Ng'
C_=50pF C =50pF | C_ =50pF :
Min Typ Max [ Min Max | Min Max
teLH Propagation Delay 45 81 105 45 14.0 45 120 ns 3-1
tpHL S, to Z, 35 7.0 9.0 35 11.0 35 105 3-10
tLn Propagation Delay 45 71 9.0 45 115 45 105 ns 31
tPHL E,to Z, 30 57 7.0 25 9.0 25 8.0 33
teLn Propagation Delay 30 53 7.0 25 9.0 30 8.0 ns 31
tpHL I, to Z, 30 51 6.5 25 8.0 25 75 34
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54 FI 74 F1 57A Connection Diagrams

AY T
Quad 2-Input Multiplexer s[ = [76] vee
lOaE EE
Description ha 3] 7] toc
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 Za 4 73] 1c
inputs. The four buffered outputs present the selected data in the true 1oo [5 Ezc
(non-inverted) form. The ’F157A can also be used to generate any four of lj
the 16 different functions to two variables. hol6 [11] tos
Zv|7 Elm
Ordering Code: See Section 5 ono 3] )2,
Logic Symbol Pin Assignment

for DIP and SOIC

AU

E loa 1ha lob l1b loc lic log 11

—s 2 9]
GND [10]
NC [11]

B .

ha [13)

[ ]
(14 (8 fg [7 be

loa Zc NC lhic Inc

Pin Assignment
for LCC and PCC

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
loa-log Source 0 Data Inputs 0.5/0.375
lyal4q Source 1 Data Inputs 0.5/0.375
E Enable Input (Active LOW) 0.5/0.375
S Select Input 0.5/0.375
2,24 Outputs 25/12.5
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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:

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

Z,=Eo(113°S +155°S)
Zb = E.(hb‘s + lOb.S) Inputs Output
Z.= EO(lm'S +1oc*S) E
Zy=Ee(1;4*S + 194*S) E S b h z
H X X X L
L H X L L
L H X H H
H=HIGH Voltage Level L L L X L
L=LOW Voltage Level L L H X H
X =Immaterial
Logic Diagram
loa Ha lob lb loc lod l1d E S
Za Zy Z4

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
VCC = Max, A”
lcc Power Supply Current 15 23 mA Inputs = HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA = +25°C TA! VCC = TA! VCC = Fi

Symbol Parameter Veo= +5.0V Mil Com Units Ng'

C_=50pF C_=50pF [ C_=50pF ’

Min Typ Max [ Min Max Min  Max

thLH Propagation Delay 40 7.0 100 4.0 120 40 11.0 ns 3-1
tpHL Sto Z, 30 50 70 30 90 30 80 3-10
teLH Propagation Delay 50 7.0 95 50 13.0 50 11.0 ns 3-1
tpHL Eto Z, 25 45 65 25 75 25 70 33
tpLH Propagation Delay 25 45 6.0 25 75 25 65 ns 3-1
tpHL I, to Z, 25 40 55 15 75 20 70 34
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54 FI 74 F 1 58A Connection Diagrams

A} L4
Quad 2-Input Multiplexer s[i [16] veo
loa E EE
Description he [3] [14] toc
The 'F158A is a high-speed quad 2-input multiplexer. It selects four bits of z. [4] 3] 1
data from two sources using the common Select and Enable inputs. The w3 )z
four buffered outputs present the selected data in the inverted form. The o °
’F158A can also generate any four of the 16 different functions of two l1b E 1_1_| lod
variables. 7 E 7] 1o
GNDE 9] Z

Ordering Code: See Section 5
Pin Assignment
for DIP and SOIC

Logic Symbol

UL

E loa l1a lob Mo loc '1c lod a

Pin Assignment
for LCC and PLCC

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

54FITAF(U.L.)
Pin Names Description HIGH/LOW
loa-log Source 0 Data Inputs 0.5/0.375
l4a-l1d Source 1 Data Inputs 0.5/0.375
E Enable Input (Active LOW) 0.5/0.375
S Select Input 0.5/0.375
Z,Zy Inverted Outputs 25/12.5
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Functional Description Truth Table
The ’F1568A quad 2-input multiplexer selects four
bits of data from two sources under the control of Inputs Outputs
a common Select input (S) and presents the data in — —
inverted form at the four outputs. The Enable input E S o I Z
(E) is actil/e LOW. When E is HIGH, all of the H X X X H
outputs (2) are forced HIGH regardless of all other L L L X H
inputs. The 'F158A is the logic implementation of a L L H X L
4-pole, 2-position switch where the position of the L H X L H
switch is determined by the logic levels supplied L H X H L
to the Select input.
H=HIGH Voltage Level
A common use of the 'F158A is the moving of data L=LOW Voltage Level
from two groups of registers to four common X = Immaterial
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 ha lob I loc e lod g E S
*

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

4-73



158A

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lcc Power Supply Current 10 15 mA Voo =Max, Vi =HIGH

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 2500 TA’ VCC = TA! VCC = Fi

Symbol Parameter Vec= +5.0V Mil Com Units Ng.

C_ =50 pF C =50pF | C_=50pF :

Min Typ Max | Min Max Min Max

teLH Propagation Delay 30 55 85 3.0 105 30 95 ns 31
tPHL StoZ 25 45 65 25 8.0 25 70 3-10
tpLH Propagation Delay 25 45 6.0 25 8.0 25 70 ns 3-1
tpHL EtoZ 20 4.0 6.0 20 7.0 20 65 3-4
tpLH Propagation Delay 25 40 59 25 85 25 7.0 ns 31
tpHL l,toZ 15 25 4.0 1.5 5.0 15 45 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

S]]

PE Po P1 P2 P3
—— CEP
CET TC —
cp

*R Qo Q1 Q2 Q3

YT

* MR for 'F160A
* SR for 'F162A

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

Connection Diagrams

160A » 162A

w (]
cp[2]
Po[3]
(A0
[E
P[]
cer[7]

GND|8

Pin Assignment
for DIP and SOIC

(O]
(4 (3 (g 7 fg

Q3 Q@ NC @1 Qo

Pin Assignment
for LCC and PCC

* MR for 'F160A
* SR for 'F162A

- Evcc
[15] Te
EQO
[13]a:
Eoz
E]Qa
[10] cET
B

. - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CEP Count Enable Parallel Input 0.5/0.375
CET Count Enable Trickle Input 0.5/0.75
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR ('F160A) Asynchronous Master Reset Input (Active LOW) 0.5/0.375
SR ('F162A) Synchronous Reset Input (Active LOW) 0.5/0.75
Po-P3 Parallel Data Inputs 0.5/0.375
PE Parallel Enable Input (Active LOW) 0.5/0.75
Qp-Q3 Flip-Flop Outputs 25/12.5
TC Terminal Count Output 25/12.5
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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 Q 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 CP. A LOW signal on PE
overrides counting and allows information on the
Parallel Data (P,) inputs to be loaded into the flip-
flops on the next rising edge of CP. 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 = CEPeCET*PE
TC = 00.01.02.03.CET

State Diagram

Action on the Rising
*SR PE CET CEP Clock Edge (1)
L X X X Reset (Clear)
H L X X Load (P, — Q)
H H H H Count (Increment)
H H L X No Change (Hold)
H H X L No Change (Hold)

*For 'F162A only
H=HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial
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Logic Diagram

Po P1 P2 P3
PE ——
'|60Ai 162 A
£
CEP
CET
¢ v L
u
CcP ——o— L 1
DETAIL A DETAIL A L DETAIL A
L—4g L
MR "1
SR
Qo Q1 Q2 Q3

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)

54FI74F
mbol - i

Symbo Parameter Min Typ  Max Units Conditions
lec Power Supply Current 37 55 mA Voo = Max

e
477



160A ¢ 162A

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F
TA= +25°C TA! VCC= TA! Vcc= Fi
Symbol Parameter Veo= +50V Mil Com Units Ng'
C_=50 pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Count Frequency 100 120 75 90 MHz 3-1
teLH Propagation Delay, Count 35 55 75 35 9.0 35 85
tpHL CP to Q, (PE Input HIGH) 35 75 100 35 115 35 11.0
ns 31, 3-7
tpLH Propagation Delay, Load 40 6.0 85 4.0 10.0 40 95
tpHL CP to Q, (PE Input LOW) 40 6.0 85 4.0 10.0 40 95
tpLH Propagation Delay 5.0 10.0 14.0 5.0 16.5 5.0 15.0 ns 3-1
tpHL CP to TC 5.0 10.0 14.0 5.0 155 5.0 15.0 3-7
toLH Propagation Delay 25 45 75 25 9.0 25 85 ns 31
teHL CET to TC 25 45 75 25 9.0 25 85 34
Propagation Delay 31
tPHL MR to Q, (F160A) 55 9.0 12.0 5.5 14.0 55 13.0 ns 311
Propagation Delay 3-1
teHL MR to TC (F160A) 45 8.0 105 45 125 45 115 ns 311
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L

AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA= +25°C TA! Vcc= TA’ VCC= . Fig.
Symbol Parameter Vog= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 5.0 5.5 5.0
(L) P, to CP 5.0 5.5 5.0
ns 3-5
th(H) Hold Time, HIGH or LOW 20 2.5 2.0
th(L) P, to CP 2.0 25 2.0
t5(H) Setup Time, HIGH or LOW 11.0 13.5 115
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 ns 3.7
tw(l) HIGH or LOW 5.0 5.0 5.0
tw(H) Clock Pulse Width (Count) 4.0 5.0 4.0 ns 3.7
tw(L) HIGH or LOW 6.0 8.0 7.0
MR Pulse Width, LOW
tw(l) CF160A) 5.0 5.0 5.0
ns 3-11
Recovery Time
trec MR to CP (F160A) 6.0 6.0 6.0
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161A » 163A

O

54F/74F161A ¢ 54F/74F163A Connection Diagrams

Ad T

Synchronous Presettable Binary Counter [ - [f€]vee

cr[2] [15]Tc
Description . _ Po[3] 7] ao
The 'F161A and 'F163A are high-speed synchronous modulo-16 binary
counters. They are synchronously presettable for application in P[] i3]
programmable dividers and have two types of Count Enable inputs plus a P2 [5] 73]
Terminal Count output for versatility in forming synchronous multistage
counters. The 'F161A has an asynchronous Master Reset input that P[] [11]as
overrides all other inputs and forces the outputs LOW. The 'F163A has a CEPE [70] ceT
Synchronous Reset input that overrides counting and parallel loading and o
allows the outputs to be simultaneously reset on the rising edge of the G"DE [o]PE
clock. The 'F161A and 'F163A are high-speed versions of the 'F161 and
"F163. , Pin Assignment

for DIP and SOIC

¢ Synchronous Counting and Loading
¢ High-Speed Synchronous Expansion
¢ Typical Count Frequency of 120 MHz

Ordering Code: See Section 5

Logic Symbol

d1 1]

PE Po P1 P2 P3

I * MR for 'F161A

—cer TC }— * SR for 'F163A

—cep
ST Pin Assignment
? l I l l for LCC and PCC

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

- 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CEP Count Enable Parallel Input 0.5/0.375
CET Count Enable Trickle Input 0.5/0.75
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR (F161A) Asynchronous Master Reset Input (Active LOW) 0.5/0.375
SR ('F163A) Synchronous Reset Input (Active LOW) 0.5/0.75
Po-P3 Parallel Data Inputs 0.5/0.375
PE Parallel Enable Input (Active LOW) 0.5/0.75
Qo-Q3 Flip-Flop Outputs 25/12.5
TC Terminal Count Output 25/12.5
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Functional Description

The 'F161A and 'F163A count in modulo-16 binary
sequence. From state 15 (HHHH) they increment to
state O (LLLL). The clock inputs of all flip-flops are
driven in parallel through a clock buffer. Thus all
changes of the Q 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 CP. A LOW signal on PE
overrides counting and allows information on the
Parallel Data (P,) inputs to be loaded into the flip-
flops on the next rising edge of CP. 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

The 'F161A and 'F163A 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 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= 00.01.02'03‘CET

State Diagram

Action on the Rising
*SR PE CET CEP Clock Edge (1)
L X X X Reset (Clear)
H L X X Load (P, — Q)
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 Voitage Level
L=LOW Voltage Level
X =Immaterial
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Block Diagram

han

Po

P

P2

P3

-
*
-
>

CEP———et=—n),
1
CET : [
| ot a & L
= TC
|
|
| | B
Pt po | P 1
i
i
i
: DETAIL A DETAIL A DETAIL A
| s | |
|
|
|
|
MR ('161a)!
SR ('1634)
Qo Q Q2 Q3
DC Characteristics over Operating Temperature Range (unless otherwise specified)
54F[74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 37 55 mA Ve =Max
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AC Characteristics: See Section 3 for waveforms and load configurations

161A » 163A

L ——

54F|74F 54F 74F
TA= +25°C TA, Vcc= TA! Vcc: Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng'
C_=50pF C_=50pF C_=50pF '
Min Typ Max | Min Max Min Max
fmax Maximum Count Frequency 100 120 75 90 MHz 31
tpLH Propagation Delay 35 55 75 35 9.0 35 85
tpHL CP to Q, (PE Input HIGH) 35 7.5 100 35 115 35 110
- ns 3-1, 37
teLH Propagation Delay 40 6.0 85 4.0 10.0 40 95 n
tpHL CP to Q, (PE Input LOW) 40 6.0 85 4.0 10.0 40 95
tpLH Propagation Delay 5.0 10.0 14.0 5.0 16.5 5.0 15.0 ns 3-1
tpHL CPto TC 5.0 10.0 14.0 5.0 15.0 5.0 15.0 37
tpLH Propagation Delay 25 45 75 25 9.0 25 85 ns 31
tpHL CET to TC 25 45 75 25 9.0 25 85 34
Propagation Delay 3-1
tpHL MR to Q, (F161A) 55 9.0 120 5.5 14.0 55 13.0 ns 311
Propagation Delay 3-1
tpHL MR to TC 45 8.0 105 45 125 45 115 ns 311
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AC Operating Requirements: See Section 3 for waveforms

54F[74F 54F 74F
TA = +25°C TA! VCC = TA! VCC= . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max [ Min Max | Min Max
tg(H) Setup Time, HIGH or LOW 5.0 5.5 5.0
ts(L) P, to CP 5.0 5.5 5.0
ns 3-5
th(H) Hold Time, HIGH or LOW 2.0 25 20
th(L) P, to CP 2.0 25 2.0
ts(H) §gtup Ii_me, HIGH or LOW 11.0 13.5 11.5
ts(L) PE or SR to CP 8.5 10.5 9.5
ns 35
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 13.0 115
ts(L) CEP or CET to CP 5.0 6.0 5.0
ns 35
tn(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 ns 37
tw(L) HIGH or LOW 5.0 5.0 5.0
tw(H) Clock Pulse Width (Count) 4.0 5.0 4.0 ns 37
t(L) HIGH or LOW 6.0 8.0 7.0
MR Pulse Width, LOW
tw(l) (F161A) 5.0 5.0 5.0
ns 3-11
Recovery Time
trec MR to CP (F161A) 60 6.0 6.0
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54 FI 74 F1 64 Connection Diagrams

A} T

Serial-In, Parallel-Out Shift Register A = 73] vec
B E EQ7

Description o [3] 2] s

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- o [4] 1] as

HIGH transition of the clock. The device features an asynchronous Master QQ['_r,_* EQ‘;

Reset which clears the register, setting all outputs LOW independent of —

the clock. as 5] BED
GND [7 8] cp

¢ Typical Shift Frequency of 90 MHz

¢ Asynchronous Master Reset Pin Assignment

e Gated Serial Data Input for DIP and SOIC

¢ Fully Synchronous Data Transfers

Ordering Code: See Section 5

Qs [9]
GND
NC

Logic Symbol

] Pin Assignment
—1® for LCC and PCC

MR Qo Q1 Q2 Q3 Q4 Qs Qs Q7

HERRRRRR

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

—-— 54F/74F(U.L.)
Pin Names Description HIGH/LOW
A, B Data Inputs 0.5/0.375
cP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR Master Reset Input (Active LOW) 0.5/0.375
Qo-Qy Outputs 25/12.5

b ]
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Functional Description Mode Select Table

The 'F164 is an edge-triggered 8-bit shift register

with serial data entry and an output from each of Operating Inputs Outputs
the eight stages. Data is entered serially through Mode _

one of two inputs (A or B); either of these inputs MR | A B | Q | 04-Q;
can be used as an active HIGH Enable for data

entry through the other input. An unused input Reset (Clear) L|x X|L LL
must be tied HIGH. H | | L Go-de
Each LOW-to-HIGH transition on the Clock (CP) Shift H I h L Jdo-Jds
input shifts data one place to the right and enters H |h | L do-de
into Qp the logical AND of the two data inputs H|h h[H | g
(A * B) that existed before the rising clock edge. A —

LOW level on the Master Reset (MR) input Eé?i_lgﬁ%;?;?gi:ﬁ?s

overrides all other inputs and clears the register X = Immaterial

asynchronously, forcing all Q outputs LOW. dn = Lower case letters indicate the state of the

referenced input or output one setup time prior to the
LOW-to-HIGH clock transition.

Logic Diagram

: :D— D a D a D a D a D a D a D a D a
r Co r Co I'a Co Jo Co r Co [O Co r Co |O Co

o) (¢ o) o) L) (0 (e
cpP ——Dc : é : : ‘ : . T

R —o>o-

o

Qo Q Q2 Q3 Qs Qs Qs

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 (uniess otherwise specified)

54F/74F

Symbol Parameter Min Typ  Max Units Conditions

A, B=Gnd, VCC= Max

lcc Power Supply Current 35 55 mA CP=HIGH, MR =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! VCC= Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng'
C_ =50 pF C_=50pF C_=50pF '
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 80 90 70 80 MHz 3-1
tpLH Propagation Delay 45 6.0 80 45 11.0 45 9.0 ns 3-1
tpHL CP to Q, 50 7.5 10.0 5.0 13.0 50 11.0 37
Propagation Delay 3-1
tpHL MR to Q, 55 10.5 13.0 55 16.0 55 14.0 ns 311
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA! VCC = TA! VCC = . Fig.
Symbol Parameter Veo= +50V Mil Com Units 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 orBtoCP 1.0 1.0 1.0
tw(H) CP Pulse Width 4.0 4.0 4.0 ns 37
tw(L) HIGH or LOW 7.0 7.0 7.0
ty(L) MR Pulse Width, LOW 7.0 7.0 7.0 ns 3-11
Recovery Time
trec MR to CP 7.0 7.0 7.0 ns 3-11
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54F/74F168 * 54F/74F169 Connection Diagrams

4-Stage Synchronous Bidirectional Counters sl o elvee
cr[z] [15] 7€

Description

The ’F168 and 'F169 are fully synchronous 4-stage up/down counters. The Po[3] [14] a0

’F168 is a BCD decade counter; the 'F169 is a modulo-16 binary counter. "‘E [13] a1

Both feature a preset capability for pro_grammable operation, carry P2 [E] E°2

lookahead for easy cascading and a U/D input to control the direction of c

counting. All state changes, whether in counting or parallel loading, are i [11] s

initiated by the LOW-to-HIGH transition of the clock. cer[T] [T0] ceT

¢ Asynchronous Counting and Loading GND[E] [9]PE

* Built-In Lookahead Carry Capability Pin Assignment

* Presettable for Programmable Operation for DIP and SOIC

Ordering Code: See Section 5

Logic Symbol

S

PE Po P1 P2 P3
u/D

—of CEP
TC jo—
—Oy CET
—cr [ @@ [

Q Q@ NC Q1 Qo

Q Q1 Q2 Q3
l I | l Pin Assignment

for LCC and PCC

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

- 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CEP Count Enable Parallel Input (Active LOW) 0.5/0.375
CET Count Enable Trickle Input (Active LOW) 0.5/0.75
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Po-P3 Parallel Data Inputs 0.5/0.375
PE Parallel Enable Input (Active LOW) 0.5/0.375
uD Up-Down Count Control Input 0.5/0.375
Qo-Q3 Flip-Flop Outputs 25/12.5
TC Terminal Count Output (Active LOW) 25/12.5
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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 Py-P;
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;

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).

the U/D input then determines the direction of 1) Count Enable = CEP ET » PE n
counting. The Terminal Count (TC) output is 2) Up: (F168): TC = Qq * (_) *Q, * Qz* (Up) e CET
normally HIGH and goes LOW, provided that CET (F169): TC = Qp * Q; * Q, * Q3 * (Up) « CET
is LOW, when a counter reaches zero in the Count 3) Down: TC = Qg * 6 . 5 . 5 e (Down) * CET
Down mode or reaches 9 (15 for the 'F169) in the
Logic Diagram
’F168
PE Po P P2 P3
CEP
et | o> ?
: C FP"
| Q [ 7
QT' I - L
AF
] I } —
[
|
|
%: LD T
| BT+
I
| BF
4 —
DETAIL A DETAIL A DETAIL A
i ENF —I J
e
= _
2 | =
r
> |
__________ a_|
Q1 Q2 Q3

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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PE t Po P1 P2 P3
N
— —oL>

CET
T[ LD I_D
Lﬁ) tj,“ ! - TC
AF %J ] ;
L L1
—
C O C
- b T
| -
S z BT
v |G .
up ! up
DN ‘
DN
| | DETAIL A _] DETAIL A j DETAILA
ENF
—P>o CPI 31 cP
cp ) =
J CP K m a
>
Q Q H
T >
— a

Mode Select Table

. e P = Action on Rising

PE CEP CET u/D Clock Edge

L X X X Load (P,— Q)

H L L H Count Up (Increment)

H L L L Count Down (Decrement) H=HIGH Voltage Level
H H X X No Change (Hold) L=LOW Voltage Level
H X H X No Change (Hold) X = Immaterial

State Diagrams

’F168

——=> Count Down
—— Count Up

——=> Count Down
— Count Up
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 35 52 mA Voo = Max

AC Characteristics: See Section 3 for waveforms and load configurations

54F|74F 54F 74F

TA =+ 25°C i-A’ VCC = TA, VCC= Fi
Symbol Parameter Veg= +5.0V Mil Com Units Ne

C_ =50 pF C_=50pF C_ =50 pF '

Min Typ Max | Min Max Min Max

frnax Maximum Clock Frequency 100 115 90 MHz 31
teLH Propagation Delay 30 65 85 30 95 ns 3-1
tpHL CP to Q, (PE HIGH or LOW)| 4.0 9.0 115 40 13.0 37
tpLH Propagation Delay 55 12.0 155 55 17.0 ns 3-1
teHL CPto TC 40 85 11.0 40 125 37
tpLH Propagation Delay 25 45 6.0 25 7.0 ns 3-1
tpHL CET to TC 25 6.0 8.0 25 90 34
tpLH Propagation Delay ('F168) 35 85 11.0 35 125 ns 31
tonL UD to TC 40 125 16.0 40 175 3-10
tpLH Propagation Delay ('F169) 35 85 11.0 35 125 ns 3-1
tpHL U/D to TC 4.0 8.0 105 4.0 120 3-10
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA = +25°C TA! VCC= TA, VCC= . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 4.0 45
ts(L) P, to CP 4.0 45
ns 3-5
th(H) Hold Time, HIGH or LOW 3.0 3.5
th(L) P, 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
tg(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 11.0 125
ts(L) U/D to CP ('F168) 16.5 18.0
ts(H) Setup Time, HIGH or LOW 11.0 12.5 ns 35
ts(L) U/D to CP ('F169) 7.0 8.0
th(H) Hold Time, HIGH or LOW 0 0
th(L) U/D to CP 0 0
tw(H) CP Pulse Width 5.0 5.5 ns 37
t,(L) HIGH or LOW 5.0 5.5
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54FI74F174

Hex D 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.

o Edge-Triggered D-Type Inputs
* Buffered Positive Edge-Triggered Clock
e Asynchronous Common Reset

Ordering Code: See Section 5

Logic Symbol

Do D1 D2 D3 D4 Ds
cpP

MR
Qo Q1 Q2 Q3 Q4 Qs

[T

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

Connection Diagrams

wR[1] ~ [76] v
Qo [2] [15] Qs
Do 3] [1a] D5
o: [4] 73] D4
a: [5] [12] s
D2 6] [11] 05
Q:[7] [10] @3
GND [&] [5]cp

Pin Assignment
for DIP and SOIC

[ U]
fig {8 b8 (@ G

Ds Q4 NC D4 Ds

Pin Assignment
for LCC and PCC

54FI74F(U.L.)

Pin Names Description HIGH/LOW
Dy-Ds Data Inputs 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR Master Reset Input (Active LOW) 0.5/0.375
Qp-Qs Outputs 25/12.5

493




174

L

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 (MR) 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
@t,, MR=H @ty 41
D, Q,
H=HIGH Voltage Level
H H L=LOW Voltage Level
L L t, = Bit Time before Clock Pulse

tn 4 1 = Bit Time after Clock Pulse

Logic Diagram

R CP Ds D4 D3 D2 D Do

= [ s T T s [ L

|
Q4 Qs

o
£

)

o

Qo

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
VCC = Max,
lec Power Supply Current 30 45 mA D,=MR=HIGH
CP=TY
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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 = Fi
Symbol Parameter Vo= +5.0V Mil Com Units N<g>.
C_=50pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 100 140 80 MHz 31
tpLH Propagation Delay 35 55 80 35 9.0 ns 3-1
tpHL CP to Q, 45 7.0 100 45 11.0 37
Propagation Delay 3-1
tpHL MR to Q, 5.0 10.0 14.0 5.0 15.0 ns 311
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA! VCC = TA! VCC= . Fig.
Symbol Parameter Voo= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max

ts(H) Setup Time, HIGH or LOW 4.0 4.0

ts(L) D, to CP 4.0 4.0
ns 35

tp(H) Hold Time, HIGH or LOW 0 0

th(L) D, to CP 0 0
tyw(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
trec Recovery Time, MR to CP 5.0 5.0 ns 3-11
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54 FI 74 F1 75 Connection Diagrams

Quad D Flip-Flop WA 1] - 78] Voo
Q2] [15] a3

Descrlpti9n ' . o &[5 6o

The 'F175 is a high-speed quad D flip-flop. The device is useful for

general flip-flop requirements where clock and clear inputs are common. Do [4] EDS

The information on the D inputs is stored during the LOW-to-HIGH clock o1 [3] 73] 0>

transition. Both true and complemented outputs of each flip-flop are _ _

provided. A Master Reset input resets all flip-flops, independent of the a1 6] 110

Clock or D inputs, when LOW. a7 [10] @2

¢ Edge-Triggered D-Type Inputs GND [8] Bl

* Buffered Positive Edge-Triggered Clock

* Asynchronous Common Reset Pin Assignment

* True and Complement Output for DIP and SOIC

Ordering Code: See Section 5

Logic Symbol

o Q1 Q1 Q2 Q2 Q3 Q3

?I?I?I?I

Pin Assignment
for LCC and PCC

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Dg-D3 Data Inputs 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR Master Reset Input (Active LOW) 0.5/0.375
Qo-Qg True Outputs 25/12.5
Qp-Qs Complement Outputs 251125
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Functional Description Truth Table

The 'F175 consists of four edge-triggered D flip-

flops with individual D inputs and Q and Q outputs. Inputs Outputs
The Clock and Master Reset are common. The four —_

flip-flops will store the state of their individual D @ty, MR=H @t
inputs on the LOW-to-HIGH clock (CP) transition, D Q a
causing individual Q and Q outputs to follow. A " " n
LOW input on the Master Reset (MR) will force all L L H
Q outputs LOW and Q outputs HIGH independent H H L
of Clock or Data inputs. The ’F175 is useful for

general logic applications where a common Master H=HIGH Voltage Level

Reset and Clock are acceptable. L=LOW Voltage Level

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

Logic Diagram

MR CP D3 D2 D Do

vy

— D Q — D Q — D Q D Q
e— ——j|cCcP Q —O0|CP Q —OJ CP Q CP Q
CcD CD CcD CcD
Q3 Q3 Q Q Q: Q; Qo Qo

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
VCC =_MaX
lec Power Supply Current 225 340 mA D,=MR=HIGH
CP=7r
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25 °C TA’ VCC = TA’ VCC = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C =50pF | C =50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 100 140 100 100 MHz 31
tpHL Propagation Delay 40 50 65 35 85 40 75 ns 31
tpLH CPto Q, orQ, 40 65 85 40 105 40 95 3-7
Propagation Delay 3-1
t =55 45 9.0 115 4.5 15.0 45 13.0 ns
PHL MR to Q, 3-11
Propagation Delay 3-1
tpLH MR to Q, 40 65 85 4.0 10.0 40 90 ns 311
AC Operating Requirements: See Section 3 for waveforms
54F/74F 54F 74F
TA = +25°C TAY VCC = TA! VCC = . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
tg(L) D, to CP 3.0 3.0 3.0
ns 35
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) D, to CP 1.0 1.0 1.0
tw(H) CP Pulse Width 4.0 4.0 4.0 ns 3.7
tw(l) HIGH or LOW 5.0 5.0 5.0
tw(L) MR Pulse Width, LOW 5.0 5.0 5.0 ns 31
trec Recovery Time, MR to CP 5.0 5.0 5.0 ns 3-11
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54 FI 74 F1 81 Connection Diagrams

X 7
4-Bit Arithmetic Logic Unit 8o 24]vee
Ro[2] 23] &,
Description s3] 2] 8,
The 'F181 is a 4-bit Arithmetic logic Unit (ALU) which can perform all the s [4] 1] A2
possible 16 logic operations on two variables and a variety of arithmetic s3] 2] 5
operations. It is 40% faster than the Schottky ALU and only consumes B
30% as much power. so €] [19] &
. . . . CnE E B3
¢ Full Lookahead for High-Speed Arithmetic Operation on Long Words
w[e] [17]G
Fol9 Cn-a
Ordering Code: See Section 5 B D n
Fi19] B
F [i1] 14] A-8
GND[12] @Fg
Logic Symbols Pin Assignment
for DIP and SOIC
Active-HIGH Operands Active-LOW Operands
Ao Bp A1 Bi A2 B> A3 B3 Ao Bo A1 B1 A2 B2 A3 B3
—0| Cn Cnea o— —1Cn Cn - a p——
—_—M —M
— So A-B— — So A-B
—s Gl— —1% Glo—
—s —S2
—Ss P— —s; Plo—
Fo F1 F2 F3 Fo Fi F2 F3 e
l l I I T ? ? ? Pin Assignment

for LCC and PCC

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

Pin Names Description 5"_4'%7:/':'_(3\/';/)
Ag-As A Operand Inputs (Active LOW) 0.5/1.125
By-B; B Operand Inputs (Active LOW) 0.5/1.125
S¢-S;3 Function Select Inputs 0.5/1.50
M Mode Control Input 0.5/0.375
Cn Carry Input 0.5/1.875
FoFs Function Outputs (Active LOW) 25/12.5
A=B Comparator Output 0C*/12.5
G Carry Generate Output (Active LOW) 25/12.5
P Carry Propagate Output (Active LOW) 25/12.5
Chisa Carry Output 25/12.0

*OC-Open Collector

L]
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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 (S¢-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 C,, 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
(Cp + 4) signal to the Carry input (C,) 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 C, . 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

Ch M Ao Bo Ay B1 A2 B2 A3 B3

)|
LL U r..’ LLl
>
1 T | 1 I
0 Fi A=B 2 F3 P Cn+a G

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 Active HIGH Operands
Inputs & F,, Outputs & F,, Outputs
Logic Arithmetic** Logic Arithmetic**

S3 S S S M=H) M=1) (C,=1) . (M=H) (M=L) (C,=H)
L L L L A A minus 1 A A
L L L H AB AB minus 1 A+B A+B
L L H L A+B AB minus 1 AB A+B
L L H H Logic 1 minus 1 Logic 0 minus 1
L H L L A+B A plus (A+§)_ _A_TB A plus AB
L H L H B AB plus (A +B) B (A+B) plus AB
L H H L A@B A minus B minus 1 A@B A minus B minus 1
L H H H A+B A+B AB AB minus 1
H L L L AB A plus (A +B) A+B A plus AB
H L L H A®B A plus B A®B A plus B
H L H L B AB plus (A +B) B (A +B) plus AB
H L H H A+B A+B AB AB minus 1
H H L L Logic 0 A plus A* Logic 1 A plus A*
H H L H AB AB plus A A+B (A +B) plus A
H H H L AB AB minus A A+B (A+B) plus A
H H H H A A A A minus 1

*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

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
Output HIGH Current Vou=45V
lon A=B 250 | wA Voo = Min
lec Power Supply Current 43 65 mA Ve = Max
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AC Characteristics: See Section 3 for waveforms and load configurations

54FIT4F 54F 74F

TA =+ 25°C TA! VCC= TA1 VCC = Fi
Symbol Parameter Vee= +5.0V Mil Com Units Ncga-

C_ =50 pF C_=50pF | C_=50pF '

Path Mode | Min Typ Max | Min Max Min Max

tpLn Propagation Delay 30 64 85 30 95 ns 3-1
tpHL C,t0Cph s 30 6.1 8.0 30 90 34
tpLH Propagation Delay 5.0 10.0 13.0 50 14.0 ns 31
tpHL AorBtoC,, 4 Sum 50 9.4 120 5.0 13.0 33
tpLH Propagation Delay 5.0 10.8 14.0 50 15.0 ns 31
tpHL AorBtoC,, 4 Dif 5.0 10.0 13.0 50 14.0 33
tpLH Propagation Delay 30 6.7 85 30 95 ns 31
tpHL C,toF Any 30 65 85 30 95 34
tpLH Propagation Delay 30 57 75 30 85 ns 31
tpHL AorBto G Sum 30 58 75 30 85 34
tpLH Propagation Delay 30 65 85 30 95 ns 31
tpHL AorBto G Dif 30 73 95 3.0 105 33
tpLH Propagation Delay 30 50 70 3.0 80 ns 3-1
tonL AorBtoP Sum| 30 55 75 30 85 3-3
tpLH Propagation Delay 40 58 75 40 85 ns 3-1
tpHL AorBtoP Dif 40 65 85 40 95 3-3
tpLH Propagation Delay 30 7.0 90 3.0 100 ns 3-1, 33
tPHL Ai or Bi to -lfi Sum 3.0 7.2 10.0 3.0 10.0 34
teLH Propagation Delay 30 82 11.0 3.0 120 ns 31, 3-3
tpHL A or B; to F; Dif 3.0 50 110 3.0 120 34
tpLH Propggation Delay 40 8.0 105 40 115 ns 3-1, 3-3
temL AnyAorBtoAnyF Sum | 40 7.8 10.0 40 11.0 3-4
toLH Propagation Delay 45 94 120 45 13.0 ns 3-1, 33
tpHL Any AorBto Any F Dif | 4.5 9.4 120 45 13.0 34
teLH Propagation Delay 40 6.0 9.0 4.0 10.0 ns 31, 33
tpHL AorBtoF Logic 40 6.0 100 4.0 11.0 3-4
tpLH Propagation Delay 11.0 185 27.0 11.0 29.0 ns 3-1, 33
teHL AorBto A=B Dif 70 9.8 125 70 135 3-4

4-103



182

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

bbb g dd

Go Pi1 Gi P2 G2 PanG

—1Cn

Cn+x  Cnwy Cnez

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

Connection Diagrams

s - @
53] B
&[] )5
Po[4] [13] Cn
B [12] Cox
Ps[6] [11] cney
[ EG
GND [E] 9] Cn-:

Pin Assignment
for DIP and SOIC

(4 fg (e (7] b

Cnsy Cnix NC Cn G2

Pin Assignment
for LCC and PCC

54F/74F(U.L.)

Pin Names Description HIGH/LOW
C, Carry Input 0.5/0.75
Gy, G, Carry Generate Inputs (Active LOW) 0.5/5.25
G, Carry Generate Input (Active LOW) 0.5/6.0
G, Carry Generate Input (Active LOW) 0.5/3.0
Py, P4 Carry Propagate Inputs (Active LOW) 0.5/3.0
P, Carry Propagate Input (Active LOW) 0.5/2.25
P, Carry Propagate Input (Active LOW) 0.5/1.5
ChixCnyiz Carry Outputs 25/12.5
G Carry Generate Output (Active LOW) 25/12.5
P Carry Propagate Output (Active LOW) 25112.5
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Functional Description

The ’F182 carry lookahead generator accepts up to
four pairs of Active LOW Carry Propagate (Py-Pg)
and Carry Generate (Gy-G3) signals and an Active
HIGH Carry input (C,) and provides anticipated
Active HIGH carries (Cp, 4, Cn+ys Cny ) 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:

n+x=Go+ PoCp

n+y=G1 + P1Go+ P1POCn

n+z= G2+ PyGq+ PoP1Go + PoP1PoCp
=G3+ P3G2 + P3P2G1 + P3P2P1G0
= PP,

TOHOOO

Logic Diagram

Cn Go Po G2 P2

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.

G3s P3

—.

Cn+x

Cney

Cn+z

hll

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

o ITIIIT-
1o ITTIT a4
N
@8 pa 4 J 10T ITTIT
310
Q.
5
o| %
c Jaa0TTT
o
x
Pl . o o
()
o IXXXXJddd XXXIJ
5 ITIITJIXXX
o IXXXXddd XIXXXXJdd XXIX-
o' IIIIJIXXX XIIIXJdXX
[2]
3| IXXXdd XIXXXXJdd XXIXXXXJd XIXX-
c
5 IIIJIXX XIIIXAXX XXIIXXdX
[ IXXd XIXXXAd XXIXXXXd I XXX
B|ITT 22X XIIXAX XXIIXXAdX XXXIXXX
O|XAXIT XXOdXXI XXXJXXXTI

HIGH Voltage Level
LOW Voltage Level

Immaterial

H
L
X
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

182

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
All Outputs
lech 184  28.0 HIGH
P3, G3=4.5V | Voo =Max
Power Supply Current mA
All Outputs All Other
LOW Inputs =
lcoL 235 36.0 G0 GG, = Gnd
45V
AC Characteristics: See Section 3 for waveforms and load configurations
54F|74F 54F 74F
TA= + 25°C TAv Vcc= TA! VCC= Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng‘
C_=50pF C =50pF | C_=50pF :
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 30 66 85 30 95 ns 3-1
tpHL Cht0 Cryxs Crsys Cnsz 30 6.8 9.0 3.0 10.0 34
toLy ;m%agitr'%“ pelay 25 62 80 25 90| 31
t o T 2 20 37 50 20 6.0 33
PHL Chsx Cnty O Cpyy
toLy gm"é‘ga;'r%‘ Dtg'ay 25 65 85 25 95| 3-1
t 0 = 2 20 39 52 20 6.0 33
PHL Chix Cnty 0r Gy
tpLn Propagation Delay 3.0 7.9 10.0 3.0 11.0 ns 31
tPHL P1, P2, or P3 to G 3.0 6.0 8.0 3.0 9.0 34
tpLH Propagation Delay 3.0 83 105 3.0 115 ns 31
tpuL G,to G 30 57 75 30 85 34
tpLH Propagation Delay 30 57 75 30 85 ns 3-1
tpuL P,to P 25 41 55 25 6.5 34
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Fig. a 32-Bit ALU with Ripple Carry between 16-Bit Lookahead ALUs

[of

n
ALU* GO
P

Cie

Cn Cn+a
ALU* G
P

Cn
ALU* G
P

[
"ALU* G o———
P jo—
AB
Cn Cn+a Cn
ALu* G ALU* G
P P
454l
PoGo P1 G1P2G2P3G3
Cin~4 Cn *F182 G
Cn+x

Cn

Cn+ap—
ALU*

C“ cn+4
ALU*

| _Cout
(C32)

OOi&

Po Go P1 Gy P2G2 P3 G3

l

Cn+y CnizP D—@

[ — |

ALUs may be either 'F181, 'F381 or 29F01
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54FI74F189

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

L] 14

CS Dy D, Dy Dy WE

— 1 5o
— A,
D — A2

_.A3

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

189
“

Connection Diagrams

Ao [1]
&[]
Ve
D4 [4]
05 5]
D, [6]
0, [7]

GND [E]

E Vee
[14] A,
73] 6
o,
me
720

9105

Pin Assignment

for DIP and SOIC

D2 O: NC D: WE

@6 E A

(4 o9 §¢ {7 (g

Os Ds NC A3 A2

Pin Assignment
for LCC and PCC

A 54F[74F(U.L.)
Pin Names Description HIGH/LOW
Ag-As Address Inputs 0.5/0.375
Cs Chip Select Input (Active LOW) 0.5/0.75
WE Write Enable Input (Active LOW) 0.5/0.375
Dy-D, Data Inputs 0.5/0.375
0,-0, Inverted Data Outputs 25/12.5
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Function Table

Inputs
—1 Operation | Condition of Outputs

Read Complement of Stored Data

CS WE

L L Write High Impedance
L H

H X Inhibit High Impedance

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

Block Diagram

Dy D2 D3 Da

DATA BUFFERS cs

Ao |

At —— - .
DECODER ADDRESS 1;!::%’(;5?:

Az DRIVERS DECODER ARRAY

Az —

OuUTPUT
BUFFERS

01 02 O3 Oa

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 37 55 mA Ve =Max; WE, CS=Gnd
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 2500 TA, VCC= TA’ VCC= Fi
Symbol Parameter Vee=+50V Mil Com Units Ng'
C_ =50pF C_ =50 pF C_=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 11.0 270 ns 31
tpHL A, to O, 8.0 13.5 19.0 8.0 23.0 8.0 20.0 3-10
tpzH Access Time, HIGH or LOW | 35 6.0 85 3.5 10.5 35 95 ns 31, 3-12
tpzL CSto O, 5.0 9.0 13.0 5.0 15.0 5.0 14.0 3-13
tpuz Disable Time, HIGH or LOW| 20 4.0 6.0 20 80 20 70 ns 31, 3-12
tprz CSto O, 30 55 8.0 25 10.0 30 90 3-13
tpzH Write Recovery Time, 6.5 20.0 28.0 6.5 375 6.5 29.0 ns 3-1, 3-12
tpzL HIGH or LOW WE to O, 6.5 11.0 155 6.5 175 6.5 165 3-13
tphz Disable Time, HIGH or LOW| 4.0 7.0 10.0 3.5 120 40 110 ns 31, 3-12
tpLz WE to O, 5.0 9.0 13.0 5.0 15.0 5.0 140 3-13
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA! VCC= TA! VCC= . Fig.
Symbol Parameter Veo= +5.0V Mil Com Units No.
Min Typ Max | Min Max Min Max
ts(H) Setup Time, HIGH or LOW 0 0 0
(L) A, to WEE 0 0 0
ns 3-16
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th(L) A, to WE 2.0 2.0 2.0
ts(H) Setup Time, HIGH or LOW 10.0 11.0 10.0
ts(L) D, to WE 10.0 11.0 10.0
ns 3-14
th(H) Hold Time, HIGH or LOW 0 2.0 0
th(L) D, to WE 0 2.0 0
Setup Time, LOW
ts(L) TS toWE 0 0 0
ns 3-14
Hold Time, LOW
th(L) TS to WE 6.0 75 6.0
tw(L) WE Pulse Width, LOW 6.0 75 6.0 ns 3-16
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54FI74F190

Up/Down Decade Counter
With Preset and Ripple 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.

¢ High-speed—125 MHz Typical Count Frequency
e Synchronous Counting

e Asynchronous Parallel Load
e Cascadable

Ordering Code: See Section 5

Logic Symbol

Sl

PL Po P1 P2 P3

—]umo Rre jo—
—OiCE
—cP TCF—

Q Q1 Q Q3

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

Connection Diagrams

P[] =
o]
oo 3]
&[]
U/p[3]
QzE
[F
GND [8]

EVCC
EPO
[1a] cp
B
[12] TC
mE
EPz

9|P3

Pin Assignment

for DIP and SOIC

04 i3 fe (7 b

PL TC NC RC cP

Pin Assignment

for LCC and PCC

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CE Count Enable Input (Active LOW) 0.5/1.125
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Po-P3 Parallel Data Inputs 0.5/0.375
PL Asynchronous Parallel Load Input (Active LOW) 0.5/0.375
Ui Up/Down Count Control Input 0.5/0.375
Qp-Q3 Flip-Flop Outputs 25/12.5
RC Ripple Clock Output (Active LOW) 25/12.5
TC Terminal Count Output (Active HIGH) 25/12.5
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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 (Py-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 U/D input signal,
as indicated in the Mode Select Table, CE and U/D
can be changed with the clock in either state,
provided only that the recommended setup and
hold times are observed.

RC Truth Table

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 U/D 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 Output Inputs
— - — Mode
CE TC* CP RC PL CE UD cCP
L H r r H L L I Count Up
H X X H H L H I | Count Down
X L X H L X X X Preset (Asyn.)
*TC is generated internally H H X X No Change (Hold)

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

State Diagram

4113
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Logic Diagram

4—
4_

]

i

o1
<l—=

U | |
l | J CLOCK K J J CLOCK K . J CLOCK K 3 CLOCK K
PRESET PRESET PRESET P
S " " cLEAR < CLEAR CLEAR CLEAR
Q Q Q a Q a Q a
I | C_ | l
RC TC Qo Q; Q, Q3

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)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 38 55 mA Vee = Max
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= +25°C TA! VCC= TA! VCC= Fi
Symbol Parameter Veg= +5.0V Mil Com Units N¢g>.
C_=50pF C_=50pF | C_=50pF )
Min Typ Max | Min Max Min Max
fmax Maximum Count Frequency | 100 125 75 90 MHz 31
tpLm Propagation Delay 30 55 75 1.5 12.0 3.0 85
tpHL CP to Q, 50 85 11.0 35 16.0 50 12.0
ns 31,37
teLn Propagation Delay 6.0 10.0 13.0 5.0 20.0 6.0 14.0
tpHL CP to TC 50 85 11.0 45 16.0 50 12.0
teoLn Propagation Delay 30 55 75 15 115 30 85
tpHL CP to RC 30 50 70 1.5 125 3.0 80
ns 31, 34
trLn Propagation Delay 30 50 70 3.0 85 3.0 8.0
tpHL CE to RC 30 55 70 30 85 3.0 80
tpLH Propagation Delay 7.0 11.0 18.0 70 225 7.0 200
tpHL U/D to RC 55 9.0 12.0 55 13.5 55 13.0
ns 3-1, 3-2
tpLH Propagation Delay 4.0 7.0 10.0 4.0 13.0 40 11.0
tpHL UDto TC 40 6.5 100 40 120 40 11.0
tpLH Propagation Delay 30 45 70 15 11.0 30 8.0 ns 3-1
tpHL P, to Q, 6.0 10.0 13.0 6.0 16.0 6.0 14.0 3-4
thLH ELopagation Delay 50 8.5 11.0 5.0 13.0 5.0 12.0 ns 3-1
tpHL PL to Q, 55 9.0 120 55 14.0 55 13.0 3-11
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA= +25°C TA’ Vcc-‘—' TA’ VCC= . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup_T_ime, HIGH or LOW 4.5 6.0 5.0
ts(L) P, 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) P, to PL 2.0 20 2.0
Setup Time, LOW
ts(L) CE to CP 10.0 10.5 10.0
ns 3-5
Hold Time, LOW
tn(L) CE 10 OP 0 0 0
ts(H) Setup Time, HIGH or LOW 12.0 12.0 12.0
ts(L) U/D to CP 12.0 12.0 12.0
ns 3-5
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) U/D to CP 0 0 0
t, (L) PL Pulse Width, LOW 6.0 8.5 6.0 ns 311
tw(L) CP Pulse Width, LOW 5.0 7.0 5.0 ns 37
Recovery Time
trec PL to CP 6.0 75 6.0 ns 3-11
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54F/74F191

Up/Down Binary Counter
With Preset and Ripple Clock

Connection Diagrams

Description

The 'F191 is a reversible modulo-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.

pi[1] ~ 18] vee

afz] [15] Po

o] ] ce
CE[4] [13] RC
u/p 3] [12] TC

Q:[] [17] PL

a;[7] [10] P>
GND [8]

.

* High-Speed—125 MHz Typical Count Frequency
e Synchronous Counting

e Asynchronous Parallel Load

e Cascadable

Ordering Code: See Section 5

Logic Symbol

S 1]

PL Po P1 P2 P3

—u/mo re lo—
—Oj| CE
—cCP crH—

Q @1 Q2 Q3

NN

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

Pin Assignment
for DIP and SOIC

Pin Assignment
for LCC and PCC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CE Count Enable Input (Active LOW) 0.5/1.125
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Py-P3 Parallel Data Inputs 0.5/0.375
PL Asynchronous Parallel Load Input (Active LOW) 0.5/0.375
uiD Up/Down Count Control Input 0.5/0.375
Qp-Q3 Flip-Flop Outputs 25/12.5
RC Ripple Clock Output (Active LOW) 25/12.5
TC Terminal Count Output (Active HIGH) 25/12.5
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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 (Py-P5) 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 U/D input signal, as
indicated in the Mode Select Table. CE and U/D
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 U/D 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.

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 signais 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 ¢ avoids ripple
delays 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 CE.

Mode Select Table

Inputs
Mode
PL CE UD cP
H L L I Count Up
H L H T Count Down
L X X X Preset (Asyn.)
H H X X No Change (Hold)
RC Truth Table
Inputs Output
CE T1C* CP RC
L H r r
H X X H
X L X H

*TC is generated internally
H=HIGH Voltage Level
L=LOW Voltage Level

X = Immaterial



191

Logic Diagram

cP UMD Po ¢E Py P2

P3

U

OCL
-

]
@

J CLOCK K J CLOCK K J CLOCK K
Lﬁ PRESET \'O PRESET Lo PRESET
CLEAR CLEAR

S CLEAR

?_;OG‘

]

PRESET

Q

J CLOCK K

CLEAR

|

R Y Y y

Qo Q4 Q2
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

DIRECTION . . . .

CONTROL |
u/o RC u/o RC u/o RC|[O— - -
ENABLE ————O| CE CE CE
CLOCK —————— CP cp cpP

Fig. b Synchronous n-Stage Counter Using Ripple Carry/Borrow

DIRECTION . o ° -

CONTROL ‘
u/o RC

ENABLE —O| CE

[-—— cp
cLoCK d

u/o RC|O— - -
CE
cp

RC

CE
cpP

il
i
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Fig. ¢ Synchronous n-Stage Counter with Parallel Gated

Carry/Borrow
DIRECTION _
CONTROL -
ENABLE * -
L— U/ U —u/o
0—O| CE i )o——o CE = }o——o CE
—] CP TC ,—'CP TC r—jCP TCpP——-
CLOCK R

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

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

54FI74F 54F 74F
TA= + 25°C TA! VCC= TA’ Vcc= Fi
Symbol Parameter Vee= +50V Mil Com Units Ng'
CL=50 pF CL=50 pF CL=50 pF )
Min Typ Max | Min Max Min Max
frnax Maximum Count Frequency | 100 125 75 90 MHz 31
tpLH Propagation Delay 30 55 75 1.5 120 30 85
tPHL CP to Q, 50 85 11.0 35 16.0 50 12.0
ns 31, 37
tpLH Propagation Delay 6.0 10.0 13.0 5.0 20.0 6.0 14.0
trHL CP to TC 50 85 11.0 45 16.0 50 120
tpLH Propagation Delay 30 55 75 15 1156 3.0 85
tpHL CP to RC 30 5.0 70 1.5 125 30 80
ns 3-1, 3-4
teLn Propagation Delay 30 50 70 30 85 3.0 80
teHL CE to RC 30 55 70 30 85 30 80
tpLH Propagation Delay 7.0 11.0 180 7.0 225 7.0 20.0
tpHL U/D to RC 55 9.0 120 55 135 55 13.0
ns 31, 3-2
teLH Propagation Delay 4.0 7.0 10.0 4.0 13.0 40 11.0
tpHL U/D to TC 40 6.5 10.0 4.0 120 40 11.0
tpLH Propagation Delay 30 45 70 1.5 11.0 30 8.0 ns 31
tpHL P, to Q, 6.0 10.0 13.0 6.0 16.0 6.0 14.0 34
toLn Propagation Delay 50 85 11.0 5.0 13.0 5.0 12.0 ns 31
tpHL PL to Q, 55 9.0 12.0 55 14.0 55 13.0 311
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AC Operating Requirements: See Section 3 for waveforms

54F/74F 54F 74F
Ta= +25°C Ta Voo = Ta Voo = . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max

ts(H) Setup Time, HIGH or LOW 4.5 6.0 5.0

ts(L) P, to PL 45 6.0 5.0
ns 3-14

th(H) Hold Time, HIGH or LOW 2.0 2.0 20

th(L) P, to PL 2.0 2.0 20

Setup Time LOW

ts(L) CE to CP 10.0 10.5 10.0

ns 3-5
Hold Time LOW

th(b) CE to CP 0 0 0

ts(H) Setup Time, HIGH or LOW 12.0 12.0 12.0

ts(L) U/D to CP 12.0 12.0 12.0
ns 3.5

th(H) Hold Time, HIGH or LOW 0 0 0

th(L) U/D to CP 0 0 0
tu(L) PL Pulse Width LOW 6.0 8.5 6.0 ns 3-11
tw(b) CP Pulse Width LOW 5.0 7.0 5.0 ns 3-7
trec Recovery Time 6.0 75 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

dl 1]

PL Po P1 P2 P3
—{CPy TCu

—CPp TCo
MR Qo Q1 Q2 Q3

RN

7Y

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

Connection Diagrams

e [0] = 6] vee
afz Bl
oo[aj [1a] MR
cPo [4] 73] Tco
cpy[5] [12]TCu
Q. [5] [11] PL
o] ml
GND [3] B3

Pin Assignment
for DIP and SOIC

Pin Assignment
for LCC and PCC

. 54FI74F(U.L.)
Pin Names Description HIGH/LOW
CPy Count Up Clock Input (Active Rising Edge) 0.5/1.125
CPp Count Down Clock Input (Active Rising Edge) 0.5/1.125
MR Asynchronous Master Reset Input (Active HIGH) 0.5/0.375
PL Asynchronous Parallel Load Input (Active LOW) 0.5/0.375
Po-P3 Parallel Data Inputs 0.5/0.375
Qp-Q; Flip-Flop Outputs 25112.5
TCp Terminal Count Down (Borrow) Output (Active LOW) 25/12.5
TCy Terminal Count Up (Carry) Output (Active LOW) 25[12.5
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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 (TCy) and Terminal Count
Down (TCp) 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 TCy, to go LOW. TCy will stay
LOW until CPy goes HIGH again, thus effectively
repeating the Count Up Clock, but delayed by two
gate delays. Similarly, the TCp 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.

TCy=Qe*Q3°CPy
TCp= 00.61 ‘62’63’@0

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 (Py-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 Q
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.

Function Table

MR | PL CPy (o] Mode
H X X X Reset (Asyn.)
L L X X Preset (Asyn.)
L H H H No Change
L H I H Count Up
L H H I Count Down

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

State Diagram

—» COUNT UP
---» COUNT DOWN
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Logic Diagram

P3

P2

TCy TCp
(CARRY) (BORROW)

T
1 }
. J%a
—] — cp
2
—'KCDSD

-

P>—a:

P4

Po

11
[¢]
o

& -—|
) ©Pq

cep

K cDQ

4>— Qg

!

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)

192

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
lcc 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, Voo = Ta Vec= Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ncg>.
C_ =50 pF C_ =50pF | C_=50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Count Frequency | 100 125 75 90 MHz 31
toLH zg’pi?%':" t'ge'ay 40 70 90| 40 105 | 40 100 ns 341
2 U YD .
tpHL TG, or TCp 35 6.0 80 35 95 35 9.0 34
tpLH Propagation Delay 40 65 85 4.0 10.0 40 95 ns 31
tpHL CPy or CPp to Q, 55 95 125 5.5 14.0 55 135 37
tpLH Propagation Delay 30 45 7.0 30 85 30 80 ns 3-1
tpHL P, to Q, 6.0 11.0 145 6.0 16.5 6.0 155 3-4
toLH ﬂopagation Delay 50 85 11.0 5.0 135 50 12.0 ns 3-1
tpHL PL to Q, 5.5 10.0 13.0 5.5 15.0 55 14.0 3-10
Propagation Delay
tpHL MR to Q, 6.5 11.0 145 6.5 16.0 6.5 155
Propagation Delay 3-1
tpLH MR to ﬁu 6.0 10.5 13.5 6.0 15.0 6.0 145 ns 3.11
Propagation Delay
tpuL MR to TC, 70 115 145 | 7.0 16.0 70 155
tpLy Propagation Delay 7.0 12.0 155 7.0 185 7.0 165 ns 31
tpHL PL to TCy or TCp 7.0 115 145 70 175 70 155 3-10
tpLn Propagation Delay 7.0 115 145 7.0 165 70 155 ns 31
tpHL P, to TCy or TCp 6.5 11.0 14.0 6.5 16.5 6.5 15.0 3-10
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AC Operating Requirements: See Section 3 for waveforms

54F[74F 54F 74F
TA = +25°C TA! VCC= TA! VCC= . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup_‘l:_ime, HIGH or LOW 4.5 6.0 5.0
ts(L) P, 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) P, to PL 2.0 2.0 2.0
ty(L) PL Pulse Width, LOW 6.0 7.5 6.0 ns 3-11
CPU or CPD
tw(L) Pulse Width, LOW 5.0 7.0 5.0 ns 37
CPy or CPp
tw(L) Pulse Width, LOW 10.0 12.0 10.0 ns 37
(Change of Direction)
tw(H) MR Pulse Width, HIGH 6.0 6.0 6.0 ns 311
Recovery Time
trec PL to CPy or CPp 6.0 8.0 6.0 ns 311
treo Recovery Time 4.0 45 4.0 ns 3-11

MR to CPy or CPp
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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

Sl 1]

PL Po P1 P2 P3
——CPu TCu

T

—CPp TCo
MR Qo Q1 Q2 Q3

HRRR

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

Connection Diagrams

P[] = 16] Vec

o2 B

Qo 3] 14] MR
cpo [4] 13] TCo
cpu[] [12] TCu

Q:[6] 1] PL

Qs [7] 10] P2
GND [&]

Pin Assignment
for DIP and SOIC

04 9 (e [i7) (g

PL TCu NC TCo MR

Pin Assignment
for LCC and PCC

- 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CPy Count Up Clock Input (Active Rising Edge) 0.5/1.125
CPp Count Down Clock Input (Active Rising Edge) 0.5/1.125
MR Asynchronous Master Reset Input (Active HIGH) 0.5/0.375
PL Asynchronous Parallel Load Input (Active LOW) 0.5/0.375
Po-P3 Parallel Data Inputs 0.5/0.375
Qp-Q3 Flip-Flop Outputs 25/12.5
TCp Terminal Count Down (Borrow) Output (Active LOW) 25/12.5
TCy Terminal Count Up (Carry) Output (Active LOW) 25/12.5
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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 (TCy) and Terminal Count
Down (TCp) 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 [ CPy CPp Mode
H X X X Reset (Asyn.)
L L X X Preset (Asyn.)
L H H H No Change
L H I H Count Up
L H H I Count Down

State Diagram

—=COUNT UP
---+=—COUNT DOWN

H=

Clock will cause TC to go LOW. TCy will stay
LOW until CPy goes HIGH again, thus effectively
repeating the Count Up Clock, but delayed by two
gate delays. Similarly, the TCp 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.

TCy=Qp*Q;°Q,*Q3°CPy
TCp=Qp*Q;*Q,*Q;3°CPp

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 (Py-P5) 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 Q
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.

HIGH Voltage Level

L=LOW Voltage Level
X =Immaterial
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TCy TCp
(CARRY) (BORROW)
Logic Diagram

P3

P2

—{cp

P &g‘_}

P+ _Dwr—txﬁ

PL CPy CPp

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 (uniess otherwise specified)

54F/74F

Symbol Parameter Min Typ  Max Units Conditions

lcc Power Supply Current 38 55 mA Veeo = Max

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= + 25°C TA! Vcc= TA’ VCC= Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C_=50pF | C_=50pF "
Min Typ Max | Min Max Min Max
fmax Maximum Count Frequency | 100 125 75 90 MHz 31
toLi gg’pzfaéf" tge'ay 40 70 90| 40 105 | 40 100| 3-1
tppL TEU 0”-.50 35 60 80| 35 95 35 9.0 34
] D
teLH Propagation Delay 40 65 85 4.0 10.0 40 95 ns 31
tpnL CPy or CPp to Q, 55 95 125 | 55 14.0 55 135 37
teLH Propagation Delay 30 45 70 3.0 85 3.0 80 ns 31
tpHL P, to Q, 6.0 11.0 145 6.0 16.5 6.0 155 34
tpLH Propagation Delay 50 85 11.0 5.0 135 5.0 12.0 ns 31
tpnL PL to Q, 55 10.0 13.0 | 55 15.0 55 14.0 310
toL ;’g"tigg“" Delay 65 11.0 145 | 65 160 | 65 155
n
Propagation Delay 31
toLH MR to TC, 6.0 105 135 | 6.0 15.0 6.0 145 ns 311
topL :A'gptzg%“ Delay 7.0 115 145 | 70 160 | 70 155
D
tpLH Propagation Delay 7.0 12.0 155 7.0 185 70 165 ns 31
tpnL PL to TCy or TCp 7.0 115 145 | 70 175 7.0 155 310
tpLH Propagation Delay 7.0 115 145 7.0 165 70 155 ns 31
tpHL P, to TCy or TCp 6.5 11.0 14.0 6.5 16.5 6.5 15.0 3-10
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AC Operating Requirements: See Section 3 for waveforms

54F/74F 54F 74F
TA = +25°C TA, VCC = TA’ VCC = . Fig.
Symbol Parameter Veg= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
tg(H) Setup Time, HIGH or LOW 4.5 6.0 5.0
ts(L) P, to PL 45 6.0 5.0
ns 3-14
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th(L) P, to PL 20 20 20
tw(L) PL Pulse Width, LOW 6.0 75 6.0 ns 3-11
CPy or CPp
tw(L) Pulse Width, LOW 5.0 7.0 5.0 ns 37
CPy or CPp
tw(L) Pulse Width, LOW 10.0 12.0 10.0 ns 37
(Change of Direction)
tw(H) MR Pulse Width, HIGH 6.0 6.0 6.0 ns 3-11
Recovery Time
trec PL to CPy or CPp 6.0 8.0 6.0 ns 3-11
Recovery Time
trec MR to CPy or CPp 4.0 45 4.0 ns 3-11
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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

LIL]]]

Dsr Po P1 P2 P3DsL
So

—Ss
—icp
MR Q Q; Q2 Q3

Connection Diagrams

A ]
Dsn 2]
3]
v
P [5]
[
Dst E

GND|8

Al 4
-

E Vce
E Qo
4] a,
E Q2
E Q3
[11] cp
N

9]So

Pin Assignment

for DIP and SOIC

TTTTd

Pin Assignment
for LCC and PCC

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

: . 54FI74F(U.L.)
Pin Names Description HIGH/LOW
Sp, 54 Mode Control Inputs 0.5/0.375
Po-P3 Parallel Data Inputs 0.5/0.375
Dsr Serial Data Input (Shift Right) 0.5/0.375
Dg Serial Data Input (Shift Left) 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR Asynchronous Master Reset Input (Active LOW) 0.5/0.375
Qp-Q; Parallel Outputs 25/12.5
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Functional Description

The 'F194 contains four edge-triggered D flip-flops clock is in either state, provided only that the
and the necessary interstage logic to recommended setup and hold times, with respect
synchronously perform shift right, shift left, parallel to the clock rising edge, are observed. A LOW
load and hold operations. Signals applied to the signal on Master Reset (MR)overrides all other
Select (Sy, Sy) inputs determine the type of inputs and forces the outputs LOW.

operation, as shown in the Mode Select Table.
Signals on the Select, Parallel data (Py-P3) and
Serial data (Dgg, Dg|) inputs can change when the

Mode Select Table

Operating Inputs Outputs
Mode MR S, So Dsgr DgL Py Q Q, Q Q;
Reset L X X X X X L L L L
Hold H | | X X X Jdo Q4 a2 d3
) H h | X | X a1 az as L
Shift Left H h | X h X a1 a2 ds H
o H [ h [ X X L N a4 Qs
Shift Right H | h h X X H do a1 92
Parallel Load H h h X X Pn Po P4 P2 P3

H=HIGH Voltage Level

L=LOW Voltage Level

pn(an) = 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 Py P, P

s"‘“D" L:D

So _DC_T_OD

Dsr Dsr

CLEAR! CLEAR [CLEAR|

cP—o—
MR —o
Qo Qq Q2 Q3

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
lec Power Supply Current 33 46 mA S.» MR, Dgg, Dg, = HIGH

P,=Gnd, CP=T

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= +25°C TA! VCC= TA, VCC= Fi
Symbol Parameter Vee= +5.0V Mil Com Units Ng.
C_=50pF C_ =50 pF C_=50pF '
Min Typ Max | Min Max Min Max
fmax Maximum Shift Frequency 105 150 90 90 MHz 3-1
tpLH Propagation Delay 35 52 7.0 30 85 35 8.0 ns 3-1
tpHL CP to Q, 35 55 7.0 30 85 35 8.0 37
Propagation Delay 31
tpuL MR to Q, 45 86 120 | 45 145 45 140 ns 311
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA =+ 25°C TA' VCC = TA1 VCC = . Fig.
Symbol Parameter Veg= +50V Mil Com Units No.
Min Typ Max | Min Max Min Max
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
ts(L) P, or Dgg or Dg 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
t(L) S, to CP 8.0 8.0 8.0
ns 35
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) S, to CP 0 0 0
tw(H) CP Pulse Width, HIGH 5.0 5.5 5.5 ns 37
tw(D) MR Pulse Width, LOW 5.0 5.0 5.0 ns 311
Recovery Time
trec MR to CP 7.0 9.0 8.0 ns 3-11
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54 Fl 74F195 Connection Diagrams

: . . T

4-Bit Parallel Access Shift Register WA [T — 8]vee
JE EQO
De K[3]
T al characteristics of the 'F195 4-Bit Parallel Access Shift 3 4]y
Register a céated in the Logic Diagram and Function Table. The Do[4 | [13] @,
devic_:e i§ ide vanety of shifting, counting and storage D1|_5—__ i__2]°3
applications. : , parallel, serial-to-parallel, or parallel-to-
serial data transfe D2[6 | [11]as
: D3[7 | 10]cp

The 'F195 operates on two prifr gy shift right (Qg-Q,) and parallel _
load, which are controlled by the Parallel Enable (PE) input. Gnd[ 8 [0 ]pe
Serial data enters the first flip-flop (Qp)via “inputs when the
PE input is HIGH, and is shifted 1 bit in the 3-Q-Q-Q3 Pin Assignment
following each LOW-to-HIGH clock transition. 3 K inputs provide for DIP and SOIC

the flexibility of the JK type input for special applicatigns 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 (Dy-Dj) is transferred to the respective Q,-Q; outputs. Shift left
operation (Q3-Q,) can be achieved by tying the Q, outputs to the D4
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, K, D,, and PE
inputs for logic operation, other than the setup and release time
requirements.

Pin Assignment
for LCC and PCC

A LOW on the asynchronous Master Reset (MR) input sets all Q outputs
LOW, independent of any other input condition.
Logic Symbol

* Shift Right and Parallel Load Capability l I l I I
¢ J-K (D-Type) Inputs to First Stage
e Complement Output from Last Stage PE D, D; D; Ds

« Asynchronous Master Reset -
—]cp a,—
Ordering Code: See Section 5 —dK

MR Q, Q, Q, Q,

RERE

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Do-D; Parallel Data Inputs 0.5/0.375
PE Parallel Enable Input 0.5/0.375
MR Asynchronous Master Reset 0.5/0.375
J,K J-K or D Type Serial Inputs 0.5/0.375
Qy-Q3,Q; Outputs 25/0.375

L
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L

Mode Select-Function Table

Operating Modes Inputs Outputs

MR CcP PE J K D, |Q O Q Q@ Q
Asynchronous Reset L X X X X X L L L L H
Shift, Set First Stage H | h h h X H a9 a9 a q
Shift, Reset First Stage H t h | | X [ L do Q1 G Qo
Shift, Toggle First Stage H t h h | X Q% G 99 9 O
Shift, Retain First Stage H f h | h X G G G G G
Parallel Load H t I X X dy|dg d dy dy s

H=HIGH Voltage Level

L=LOW Voltage Level

X =Immaterial

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

Logic Diagram

L cp Lo cp o I
LP>{s a LP>Hs o+ >s o} s o\l

Qo Q4 Q2 Q3 Q3

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

lec Power Supply Current mA Voo = Max

AC Characteristics: See Section 3 for waveforms and load configurations

54F/74F 54F 74F
TA =+ 25°C TA! VCC = TA’ VCC= Fi
Symbol Parameter Vec= +5.0V Mil Com Units Ncg).
C_=50pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
frnax Maximum Clock Frequency 105 150 MHz 3-1
tpLH Propagation Delay 7.0 ns 31
teHL Clock to Output 7.0 3-7
Propagation Delay 3-1
torL MR to Output 120 ns 311
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA =+ 25 °C TA’ VCC = TA! VCC = . Fig.
Symbol Parameter Veg= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 4.0 ns 35
ts(L) J,Kand D, to CP 4.0 ’
th(H) Hold Time, HIGH or LOW 0 ns 3.5
th(L) J,KorD, to CP 0
ts(H) Setup Time, HIGH or LOW 8.0 ns 314
ts(L) PE to CP 8.0
th(H) Hold Time, HIGH or LOW 0 ]
to(L) PE to CP 0 ns 314
ty(H) Clock Pulse Width, HIGH 5.0 ns 3-7
tw(l) MR Pulse Width, LOW 5.0 ns 311
trec Recovery Time, MR to CP 7.0 ns 3-11
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54F/74F211

144-Bit Random Access Memory
With 3-State Outputs

yeed 144-bit Random Access Memory (RAM)

by 9-bit array. It contains output latches that are
znable (LE) is HIGH. Inputs are buffered to

¢ ed on chip. The output buffers are
Select (CS) and Output Enable
H; otherwise, the outputs are

organized
transparent whe
minimize loading a
active only in the Real
(OE) are LOW, and Write Ena
in the high-impedance state.

¢ 3-State Outputs for Bus Applications
e Buffered Inputs for Minimum Loading
e Address Decoding on Chip

e Address Access Time 15 ns Typ

e Chip Select Access Time 8 ns Typ

e Supply Current 80 mA Typ

Ordering Code: See Section 5

L4

Logic Symbol CS OE WE LE
— AO
— A
— Az
—qA3
110g 1101 1102 1103 1104 1/05 110 HO7 110g

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

Connection Diagrams

\ 7

ao[1] -
A [2]
cs[3]
oe[7
we[[5]
1100 [ 6 |
101 [7 ]
1102[ 8|
11039 ]|

Gnd} 10

EVcc
[19]A;

18] A,

17]NC
[16] 1106
[15] 1107
4] Le

[13] 106
[12] 105
[11] 1104

Pin Assignment
for DIP and SOIC

1702 1/01 1/00 WE OE

B @6 E A
) [ ]

1103 [9]
GND
1/04
1105

04 (3 0 b7 fg

LE 1O7 1/08 NC A2

Pin Assignment
for LCC and PCC

. - 54FI74F(U.L.)
Pin Names Description HIGH/LOW
CS Chip Select 0.5/0.75
OE Output Enable 0.5/0.375
WE Write Enable 0.5/0.375
A, Address Inputs 0.5/0.375
1/0¢-1/0g Parallel Data Inputs 1.75/0.406

or 3-State Parallel Outputs 75/15 (12.5)
LE Latch Enable 0.5/0.375

4-138



211

Block Diagram

. 1
LE Alo A1 A2 ]3 WE CS OE
Y DECODER 1\-%

DRIVERS

ADDRESS

DECODER

10

9-BIT x 16-WORD RAM




211

O

Function Table

Inputs Operation Output

CS WE OE LE

H X X X Inhibit High Impedance

L L X X Write High Impedance

L H H X Read High Impedance

L H L L Read Contents of Latch Buffers

L H L H Read Contents of Memory Location

Addressed

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

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 80 120 mA Vgeo = Max
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = Fi

Symbol Parameter Vo= +5.0V Mil Com Units N

C_=50pF C_ =50 pF C_=50pF :

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 21.0 ns 3-1
tPHL An to On 28.0 3-10
teLH Propagation Delay 16.0 ns 3-1
tPHL LE to On 12.0 3-10
tpzH Enable Time 13.0 ns 3-1, 312
tpzL CS to On 13.0 3-13
tprz Disable Time 11.0 ns 3-1, 312
tp 2z CS to On 11.0 313
tpzn Enable Time 13.0 ns 3-1, 3-12
tPZL ﬁ to On 13.0 3-13
tpHz Disable Time 11.0 ns 3-1, 3-12
tPLZ OE to On 11.0 3-13
tpzH Enable Time 16.0 ns 31, 312
tPZL m to On 16.0 3-13
tpuz Disable Time 13.0 ns 3-1, 3-12
tpLz WE to O, 13.0 3-13
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA = +25°C TA! VCC = TA’ VCC = . Fig.
Symbol Parameter Veg= +50V Mil Com Units No.
Min Typ Max | Min Max Min Max
ts(H) Setup Time, HIGH or LOW 0
ts(L) A, to WE 0
ns 3-16
th(H) Hold Time, HIGH or LOW 0
th(L) A, to WE 0
ts(H) Setup Time, HIGH or LOW 5.0
ts(L) 1/10 to WE 5.0
ns 3-14
th(H) Hold Time, HIGH or LOW 0
tn(L) 1/0 to WE 0
Setup Time, LOW .
ts(L) TS to WE 5.0 ns 3-14
ts(H) Setup Time, HIGH or LOW 15.0
ts(L) A, to LE 15.0
ns 3-16
th(H) Hold Time, HIGH or LOW 0
th(L) A, 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
With 3-State Outputs

The ’F, ed 144-bit Random Access Memory (RAM)
organized A -bit array. Address inputs are buffered to
minimize load ecoded on chip. The output buffers are
active only in the a 3] Chnp Select (CS) and Output Enable
(OE) are LOW, and erte IGH; otherwise, the outputs are
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

b L

CS OE WE

Logic Symbol

— A2

._1A3

1/0g 1104 1/02 1/03 /04 1IOs 1/0g 1107 1/0g

BERRERRRR

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

Connection Diagrams

Ao[1] ! 20|V
cs[2] [19] A5

OE[3 ] 18]A;

WE[ 4| [17] A,

11005 | 16105
146 | 15107
NC[7] [12]nC
11028 | [13] 1106
1103[ 9 ]| [12] 105
Gnd[10 [11]1/04

Pin Assignment
for DIP and SOIC

1702 NC 1/01 1/00 WE

BEHEE M@
[ ]

Pin Assignment
for LCC and PCC

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

Pin Names Description HIGH/LOW
CcS Chip Select 0.5/.75
OE Output Enable 0.5/.375
WE Write Enable 0.5/.375
A, Address Inputs 0.5/.375
1/0¢-1/0g Parallel Data Inputs 1.75/0.406
or 3-State Parallel OQutputs 75/15(12.5)
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Block Diagram

Ap Aq A2 As WE CS OE
ADDRESS
DECODER ¢ ?
DECODER
DRIVER

/\

\/

9-BIT x 16-WORD RAM

Zi Zi zl z. z. /

Y \VAR I vARER vAN B v AR I v 4

V-

|

1100 1101 1102 1103 1104 1105

4-143
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Function Table

Inputs
pu Operation Output

CS OE WE

H X X Inhibit High Impedance

L X L Write High Impedance

L H H Read High Impedance

L L H Read Read Addressed
Memory Location

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

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

54F/74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 80 120 mA Ve =Max

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA’ VCC = Fi

Symbol Parameter Vo= +5.0V Mil Com Units Ng.

C_ =50pF C =50pF | C_=50pF '

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 21.0 ns 341
tpuL A,t0 O, 28.0 3-10
tpzH Enable Time 13.0 ns 31, 3-12
tpzL CS to O, 13.0 3-13
tpHz Disable Time 11.0 ns 31, 3-12
tpLz CSto O, 11.0 3-13
tpzH Enable Time 13.0 ns 3-1, 312
tpzL OE to O, 13.0 3-13
tpHz Disable Time 11.0 ns 3-1, 3-12
tpLz OE to O, 11.0 3-13
tpzH Enable Time 16.0 ns 3-1, 3-12
tpzL WE to O, 16.0 3-13
tpnz Disable Time 13.0 ns 31, 3-12
tpL2z WE to On . 13.0 3-13

L ]
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA =+ 25°C TA, VCC= TA, VCC = . Fig.
Symbol Parameter Vo= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setupﬂne, HIGH or LOW 0
ts(L) A, to WE 0
ns 3-16
th(H) Hold Time, HIGH or LOW 0
th(L) A, to WE 0
ts(H) Setup Time, HIGH or LOW 5.0
ts(L) 1/10 to WE 5.0
ns 3-14
th(H) Hold Time, HIGH or LOW 0
th(L) 110 to WE 0
Setup Time, LOW
ts(L) TS to WE 5.0 ns 3-14
tw(L) WE Pulse Width, LOW 5.0 ns 3-16
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54 FI 74 F21 3 Connection Diagrams

\ 7

192 Bit Random Access Memory Ao[ 1] 20] vec

2] [19] A5

cs[3] 18] 4,
eed 192-bit Random Access Memory (RAM) organ wela] 7] 101
by, 12-bit array. Inputs are buffered to minimize loading 100 [ 5] [16] 1010
and are fully deé The output buffers are active only in the 1046 | [75] 1106

Read mode when Ch 8) is LOW and Write Enable (WE) is

HIGH; otherwise, the ou the. high-impedance state. o[ 7] [14] 105
1os[ 8| [13] 07
e 3-State Outputs for Bus Application W0 [ ] [12] 10
¢ Buffered Inputs for Minimum Loading Gnd[10 El/os

¢ Address Decoding on Chip
e Address Access Time 15 ns Typ Pin Assignment

e Chip Select Access Time 8 ns Typ for DIP and SOIC
e Supply Current 80 mA Typ

1103 1/02 1701 1/00 WE

B @EE M
[ ] ]

Ordering Code: See Section 5

Logic Symbol é <L
CS WE
H N B
iE]
1/08 1/091/010 1/011 A2
" Pin Assignment
— ™ for LCC and PCC

1/0g 1104 1O 1/03 1104 1105 10g 1107 1/Og 1/0g 11010 /011

HERRERERRER

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

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CS Chip Select : 0.51.75
WE Write Enable 0.51.375
A, Address Inputs 0.5/.375
1/0¢-1/0g Parallel Data inputs 1.75/0.406

or 3-State Parallel Outputs 75/15 (12.5)
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Function Table

Inputs
Operation Output

Cs WE

H X Inhibit High Impedance

L L Write High Impedance

L H Read Read Addressed H=HIGH Voltage Level

Memory Location L=LOW Voltage Level
X =Immaterial

Block Diagram
Ag A1 A2 A3

ADDRESS
DECODER

DECODER
DRIVERS

OE

12-BIT x 16-WORD RAM

Y AR ARARAR-ARARAR AR AR AN

1100 1104 1102 1103 1104 1105 1106 1107 110g 1109 11010 11014

4147



213

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 80 120 mA Vo =Max

AC Characteristics: See Section 3 for waveforms and load configurations

54FI/74F 54F 74F
TA =+ 25°C TA1 VCC = TA! VCC= Fi
Symbol Parameter Vec= +5.0V Mil Com Units Ng'
C,_ =50 pF C_ =50 pF C_=50pF )
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 21.0 ns 31
tPHL An to On 28.0 3-10
tpzH Enable Time 13.0
tpzL CS to O, 13.0 31
ns 3-12
tpuz Disable Time 11.0 3-13
tpLz CS to O, 11.0
tpzH Enable Time 16.0
tPZL WE to On 16.0 31
ns 3-12
tpHz Disable Time 13.0 3-13
tPLZ WE to On 13.0
AC Operating Requirements: See Section 3 for waveforms
54FI[74F 54F 74F
TA = +25°C TA’ VCC = TA! VCC= . Fig.
Symbol Parameter Veo= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setupﬂne, HIGH or LOW 0
ts(L) A, to WE 0
ns 3-16
th(H) Hold Ti_me, HIGH or LOW 0
th(L) A, to WE 0
ts(H) Setup Time, HIGH or LOW 5.0
ts(L) /0 to WE _ 5.0
ns 3-14
th(H) Hold Time, HIGH or LOW 0
th(L) 1/0 to WE 0
Setup Time, LOW
ts(L) TS to WE 5.0 ns 3-14
tw(L) WE Pulse Width, LOW 5.0 ns 3-16

]
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L ]

54 FI 74 F2 1 9 Connection Diagrams

64-Bit Random Access Memory w[i - 5] vee
With 3-State Outputs s 5]
Description We [3] 1] A2
The 'F219 is a high-speed 64-bit RAM organized as a 16-word by 4-bit D [4] [13] A
array. Address inputs are buffered to minimize loading and are fully o [5] 7] o
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 DZE [11] 0.
only in the Read mode. This device is similar to the 'F189 but features 0:[7] [76] 0
non-inverting, rather than inverting, data outputs.
GND [8] [9] 05
e 3-State Outputs for Data Bus Applications
* Buffered Inputs Minimize Loading Pin Assignment
e Address Decoding On-Chip for DIP and SOIC
* Diode Clamped Inputs Minimize Ringing
2 01 NC D WE
Ordering Code: See Section 5 7 EEaE
Logic Symbol 0: [9] B
GND Ao
L1 1Y 5 e
] AOCS Dy D, D3 D4y WE 03 [17 [20] v
— A, Ds [13] [19) A
— AZ
A s [ [17] [ig
* o 0, 03 04 0: D: NC As A

I , I l Pin Assignment
for LCC and PCC

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

. - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-As Address Inputs 0.5/0.375
Cs Chip Select Input (Active LOW) 0.5/0.75
WE Write Enable Input (Active LOW) 0.5/0.375
D4-Dy Data Inputs 0.5/0.375
04-04 3-State Data Outputs 75/15 (12.5)
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Function Table

Inputs
— Operation | Condition of Outputs
CS WE

L L Write High Impedance
L H Read True Stored Data
H X Inhibit High Impedance

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

Block Diagram

D1 D2 D3 Dg

|

DATA BUFFERS ~<}—Wwe
cs
Ap |
A —] A N
DECODER ADDRESS 1;:'"?:&"0455:_7
Ao DRIVERS DECODER ARRAY
A3
OUTPUT
BUFFERS

01 O2 O3 Og4

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F

Symbol Parameter Min Typ  Max Units Conditions

lec 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

54FI74F 54F 74F
TA= + 25°C TA! VCC= TA’ VCC= Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng-
C_=50pF C_=50pF C_=50 pF )
Min Typ Max | Min Max Min Max
tpLh Access Time, HIGH or LOW | 11.0 18.5 26.0 9.0 320 11.0 270 ns 3-1
tpHL A, to O, 8.0 13.5 19.0 8.0 23.0 8.0 20.0 3-10
tpzH Access Time, HIGH or LOW 35 6.0 85 35 105 35 95
tpzL CS to O, 50 9.0 13.0 5.0 15.0 5.0 140 31,312
ns 313
tpHz Disable Time, HIGH or LOW| 20 4.0 6.0 20 80 20 70
tpLz CS to O, 30 55 8.0 25 100 30 090
tpzn Write Recovery Time 6.5 20.0 28.0 6.5 37.5 6.5 29.0
tpzL HIGH or LOW, WE to O, 6.5 11.0 155 6.5 175 6.5 16.5 34 312
ns )
tpHz Disable time, HIGH or LOW 4.0 7.0 10.0 3.5 12.0 40 110 313
tpLz WE to O, 50 9.0 13.0 5.0 15.0 5.0 140
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA! VCC= TA! VCC= . Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max Min  Max
ts(H) Setup Time, HIGH or LOW 0 0 0
ts(L) A, to WE 0 0 0
ns 3-16
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th(L) A, to WE 20 20 20
ts(H) Setup Time, HIGH or LOW 10.0 11.0 10.0
ts(L) D, to WE 10.0 11.0 10.0
ns 3-14
th(H) Hold Time, HIGH or LOW 0 2.0 0
th(L) D, to WE 0 20 0
Setup Time, LOW
ts(L) TS to WE 0 0 0
ns 3-14
Hold Time, LOW
th(L) TS to WE 6.0 75 6.0
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 Connection Diagrams
With 3-State Outputs

Description L ivee
The 'F240, 'F241 and 'F244 are octal buffers E‘\_¢ [ [15] O
and line drivers designed to be employed as G i ou— 18]
memory and address drivers, clock drivers B @EEE E_\.:Q,L @
and bus-oriented transmitters/receivers which \ _&1—«

it X B [16]
provide improved PC and board density. B | "\_

GND [10] 2] [ Q jS
* 3-State Outputs Drive Bus Lines or Buffer i ANn% T m o E\F '
Memory Address Registers 3 i vee E\:Q?

¢ Outputs Sink 64 mA i B = E_\—

* 15 mA Source Current 3 L
¢ Input Clamp Diodes Limit High-Speed - Guoq ,
Termination Effects ENT g ‘

’F240
Ordering Code: See Section 5

~—
ot [ }——a— 20] vec

E ——<}- EOEz
:%F =
B 6 E - = ANl -
@ @ E\’E —f
'\
GND [ig] 2 @ [¢] :,L _ 15]
[ z;mlzJ‘ A‘]“lA § [4] ok E%_: E
B f2g) vec - M—4% 73]
(13 [19] oE2 2]
W b e [+

‘ [%./

’F241
oe.[f—— [20vce
Eh —<et+—{scE:
é\i W)
BEEEE E%:‘ M
ER\— @
é\—_—& i
:%F =
E\ZL @

Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

4-152



240 » 241 » 244

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

54F/74F(U.L.)

Pin Names Description HIGH/LOW
OE,, OE, 3-State Output Enable Input (Active LOW) 0.5/0.625
OE, 3-State Output Enable Input (Active HIGH) 0.5/0.625
Inputs ('F240) 0.5/0.625*

Inputs ('F241, 'F244) 0.5/1.0*
Outputs 75/40 (30)

*Worst-case 'F240 enabled; 'F241, 'F244 disabled

Truth Tables

’F240 ’F244
Inputs
Inputs Output P Output
OE,0F, D OE,OF, D
L L H L L L
L H L L H H
H X V4 H X Zz

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

Z=High Impedance

’F241
Inputs Output
OE; OE, D
L H L L
L H H H
H L X z
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F
Symbol Parameter Min Typ  Max Units Conditions
ICCH 19 29 Oulputs HIGH
lcoL Power Supply Current 'F240 50 75 mA Outputs LOW
|ccz 42 63 Outputs OFF Vcc= Max
lech 40 60 Outputs HIGH
lcoL Power Supply Current 60 90 mA Outputs LOW
lecz (F241, 'F244) 60 90 Outputs OFF

AC Characteristics: See Section 3 for waveforms and load configurations

54F/74F 54F 74F
TA =+ 25°C TA, Vcc = TA7 Vcc = FI
Symbol Parameter Veg=+5.0V Mil Com Units Ng‘
C_=50 pF C_=50pF | C_=50pF )
Min Typ Max | Min Max Min Max
teLH Propagation Delay 30 51 70 30 9.0 3.0 80 ns 31
tPHL Data to Output ('F240) 20 35 47 20 6.0 20 57 33
tpzH . s 20 35 47 20 65 20 57
tog, Output Enable Time (F240) | 'y g9 g0 | 40 105 | 40 100 31
ns 3-12
tpHz . ] , 20 40 53 20 65 20 63 313
toy Output Disable Time (F240) | 5 g0 go | 20 125 | 20 95
tpLH Propagation Delay 25 40 5.2 20 6.5 25 6.2 ns 3-1
teuL Data to Output ('F241, 'F244)| 25 40 5.2 20 70 25 65 3-4
tpzn Output Enable Time 20 43 57 20 7.0 20 67
tpzL ('F241, ’F244) 20 54 70| 20 85 20 80 31
ns 3-12
tonz Output Disable Time 20 45 60| 20 70| 20 70 313
tpz (F241, 'F244) 20 45 6.0 20 75 20 70
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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.

e 2.Way Asynchronous Data Bus Communication

¢ Input Clamp Diodes Limit High-Speed Termination Effects

Ordering Code: See Section 5

Connection Diagrams

- : NC
B (6] [5] (4 - N
E|E EVU: n
I Nc[2] 13]E2
E G] 12]NC
] m
& )
] 5
b GND[7 )
NC NC NC
’F242
Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC
& g 8 &[] 1a] vec
ne[Z] 3]
[5: 12]NC
v.v Y [z E
E o
] 5]
i Gno[7 8]
NC NC NC
Pin Assignment "F243 Pin Assignment
for LCC and PCC for DIP and SOIC

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

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
E, Enable Input (Active LOW) 0.5/0.625
E, Enable Input (Active HIGH) 0.5/0.625

Inputs ('F242) 1.75/0.625*
Inputs ('F243) 1.75/1.0*
Outputs 75140 (30)

*Worst-case ('F242 enabled, 'F243 disabled)




242 ¢ 243

Truth Tables

'F242 'F243
Inputs Inputs
— Output ——— Output
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(= Il_r(r?w :Io!t?ge Level
=Immateria
H H L H H H Z =High Impedance

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions
loch 30 46 Outputs HIGH
lcoL Power Supply Current 'F242 46 69 mA Outputs LOW

63 Outputs OFF
|CCZ 42 utputs VCC= Max
lccH 64 80 Outputs HIGH
lcoL Power Supply Current 'F243 64 90 mA Outputs LOW
|CCZ 71 90 Outputs OFF
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AC Characteristics: See Section 3 for waveforms and load configurations

242 « 243

54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA’ VCC = Fi
Parameter Vee=+5.0V Mil Com Units Ng.
CL=50 pF CL=50 pF CL=50 pF '
Min Typ Max | Min Max Min Max
tpLn 7.0 3-1
tonL 47 ns 3-3
thH " i 4.7
togt Output Enable Time 9.0 341
ns 3-12
teHz Output Disable Time (‘F242) 313
tpLz
AC Characteristics: See Section 3 for waveforms and load configurations
54F|74F 54F 74F
TA =+ 25°C TA’ VCC = TA’ VCC = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng'
C_ =50 pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 25 40 52 20 65 20 6.2 ns 3-1
tpuL Data to Output ('F243) 25 40 5.2 20 85 20 6.5 3-4
tpzn o 20 43 57| 20 80 | 20 &7
tpgt Output Enable Time (F243) | 5 53 75| 20 105 | 20 85 31
ns 3-12
tpnz . o 20 45 60| 15 75 15 7.0 3-13
toLy Output Disable Time (F243) | ;5 45 g0 | 20 85 | 20 7.0
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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

Connection Diagrams

4

R[] [20] vee
AoE LE OE
i3] %LEBO

E%

=y
N
AZEEEQEB‘
Asg—iEQ—EBQ
A4E EQ—EM
EEE;L:]
wofE] ) L=l
5] L L[

Gnolq [11] B/

Pin Assignment
for DIP and SOIC

As As A Az A2

B@HEE A
( b o |

(4 (3 ¢ (7 Gd

B« B3 B2 B Bo

Pin Assignment
for LCC and PCC

. . 54FIT4F(U.L.)
Pin Names Description HIGH/LOW
OE Output Enable Input (Active LOW) 0.5/0.75
TR Transmit/Receive Input 0.5/0.75
Ag-A7 Side A 3-State Inputs 1.75/0.406

3-State Outputs 75/15 (12.5)
Bo-B; Side B 3-State Inputs or 1.75/0.406
3-State Outputs 75/40 (30)
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Truth Table

Inputs
Output
OE TR
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X High Z State

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

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI/74F
Symbol Parameter Min Typ  Max Units Conditions
lcon 70 90
lecL Power Supply Current 95 120 mA Vec = Max
lecz 85 110

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA = +25°C TA’ VCC= TA! VCC= Fi

Symbol Parameter Veg= +5.0V Mil Com Units Ng.
C_=50pF C_=50pF | C_=50pF :

Min Typ Max | Min Max Min Max
teLn Propagation Delay 25 42 6.0 20 75 25 7.0 ns 3-1
tpHL A,toB,orB,to A, 25 46 6.0 20 75 25 7.0 34
po oupuenaerme | 3058 0] 26 80 | 50 a
ns 3-12
tpuz . . 30 50 6.5 25 9.0 30 75 3-13

tory Output Disable Time 20 50 65| 20 100 | 20 75
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L

54 FI 74 F251 A Connection Diagrams

1 -otate Outputs » 2] @
Description 1[5 [12] 15
The 'F251A is a high-speed 8-input digital multiplexer. It provides, in one 10[3] [13] 16
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 zLs [12] 7
function of four variables. Both assertion and negation outputs are Z[] [11] S0
provided. oe[7] 10] $1
* Multifunctional Capability Gno ] 5] s
¢ On-Chip Select Logic Decoding
¢ Inverting and Non-Inverting 3-State Outputs Pin Assignment

for DIP and SOIC

Ordering Code: See Section 5
Logic Symbol

ST

OE lo Iy 12 13 s Is 6 W7
So

—]s

S2

So 17 NC I s

? l (4 5 (8 (7 (8

Pin Assignment
for LCC and PCC

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

- 54F[74F(U.L.)
Pin Names Description HIGH/LOW
S¢-S, Select Inputs 0.5/0.375
OE 3-State Output Enable Input (Active LOW) 0.5/0.375
lol7 Multiplexer Inputs 0.5/0.375
z 3-State Multiplexer Output 75/15 (12.5)
Z Complementary 3-State Multiplexer Output 75115 (12.5)
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Functional Description

This device is a logical implementation of a single-
pole, 8-position switch with the switch position
controlled by the state of three Select inputs, Sy,
S;, S,. 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= ﬁ‘(lo.§0.§1 °§2 + |1 .So'§1 '§2 +
|2'§0.S1 '§2 + IS.SO.S1 .§2 +
|4'§0'§1 .Sz + |5.So'§1 .Sz +
|6.§0.S1 .Sz + |7.SO.S1 .SQ)

When the Output Enable is HIGH, both outputs are
in the high impedance (High 2Z) state. This feature
allows multiplexer expansion by tying the outputs
of up to 128 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 Outputs
H X X X z b4
L L L L To lo
L L L H T, I4
L L H LT 1
L L H H I3 I3
L H L L Iy Iy
L H L H Is Is
L H H L Ig lg
L H H H 1 l;

H=HIGH Voltage Level

L=LOW Voltage Level
X =Immaterial
Z =High Impedance

S, —DO———T_O%

si—o- 7 °>

S, Delow

OE

T

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

N|
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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 %ES,, = l-éIGH,
[ Power Supply Current mA =on Voo =Max
OFF 16 24 OE, |, =HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54F[74F 54F 74F
TA = +25°C TAv VCC = TA! VCC = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
Min Typ Max | Min Max Min Max

tpLy Propagation Delay 35 60 90| 35 115 35 95 ns 3-1
ton S, to Z, 32 50 75| 32 80 32 75 310
tpLH Propagation Delay 45 7.5 105 3.5 14.0 45 125 ns 3-1
tpHL S, to Z, 40 6.0 85 3.0 105 40 90 3-10
tpLH Propagation Delay 30 50 65 25 8.0 30 7.0 ns 31
terL l,toZ 1.5 25 40 15 6.0 15 5.0 3-3
tpLH Propagation Delay 35 50 7.0 25 9.0 25 8.0 ns 3-1
tpHL I, to Z 35 55 7.0 35 9.0 35 75 3-4
tpzH Output Enable Time 25 43 6.0 20 7.0 25 70
tpzL OEtoZ 25 43 6.0 25 75 25 65 3-1

ns 3-12
tphz Output Disable Time 25 40 55 25 6.0 25 6.0 3-13
tp 2 OEtoZ 15 30 45| 15 50 1.5 45
tpzH Output Enable Time 35 50 7.0 30 85 30 75
tpzL OEto Z 35 55 75 35 9.0 35 80 31

ns 3-12
tphz Output Disable time 20 38 55 20 55 20 55 3-13
tpLz OEto Z 15 30 45| 15 55 15 45
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54F/74F253

Dual 4-Input 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.

e FAST Process for High Speed
¢ Multifunction Capability
* Non-Inverting 3-State Outputs

Ordering Code: See Section 5

Logic Symbol

NN

—1 So

— S

OEaloa la l2a 13a lob b l2b l3b OEb

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

Connection Diagrams

v 7

OE.[1 - [16] vec
si[Z] [15] OE,
12 [3] [14] o
12a [4] E 13b
NH E I2n
|03E El I
ZaE [10] 1o

GND [g] [5] 2o

Pin Assignment “

for DIP and SOIC

102 ha NC l2a I3

e EMA

[
[ i b9 7 g

Io Iob NC v So

Pin Assignment
for LCC and PCC

54F/74F(U.L.)

Pin Names Description HIGH/LOW
loa-laa Side A Data Inputs 0.5/0.375
lob-lab Side B Data Inputs 0.5/0.375
Sy, S4 Common Select Inputs 0.5/0.375 ‘
OE, Side A Output Enable Input (Active LOW) 0.5/0.375 i
OE, Side B Output Enable Input (Active LOW) 0.5/0.375
Zy 2y 3-State Outputs 75/15 (12.5)
1
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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 (Sq, S¢). The 4-input multiplexers have
individual Output Enable (OE,, OE,) inputs which,
when HIGH, force the outputs to a high impedance
(High 2Z) 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:

Z,=0E,*(15*S1°So + 11a°51°So +
12a°S1°Sg + 132°S1°So)

2, =0E,*(lop*S1*So + 11p°S1°S +
125951950 + 13p°S1*So)

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
OEb
4
Y

130 120 (819 loo

Truth Table

Select Output
Inputs Data Inputs Enable Output
S Si|lp K o I3 OE z
X X{X X X X H z
L LfL X X X L L
L L|H X X X L H
H L|X L X X L L
H L|X H X X L H
L HI{X X L X L L
L H|X X H X L H
H H[{X X X L L L
H H|X X X H L H

Address inputs Sy and S4 are common to both sections.
H=HIGH Voltage Level

L=LOW Voltage Level

X =Immaterial

Z =High Impedance

13a 12a loa

kIJ

Y

Zy

Z;5

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
Vce = Max, OE, =Gnd
loch 15 160 Iy, S, = HIGH; l-l, = Gnd
lecL Power Supply Current 16.0 23.0 mA Y°%= l\g_aE_x =Gnd
ns ns n=—
Vee = Max, OE, =HIGH
I 160 230 ce » =En
ccz ln, Sp=Gnd
AC Characteristics: See Section 3 for waveforms and load configurations
54F[74F 54F 74F
TA = + 25°C TA’ VCC = TA’ VCC = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_ =50 pF C =50pF | C =50pF '
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 45 85 115 3.5 15.0 45 13.0 ns 31
tpuL S, to Z, 30 65 90| 25 110 [ 3.0 100 3-10
teLH Propagation Delay 30 55 70 25 9.0 30 80 ns 3-1
tpuL I to Z, 25 45 60 25 80| 25 70 34
tpzh , 30 60 80| 25 100 | 30 90
tozL Output Enable Time 30 60 80| 25 100 | 30 90 31
ns 3-12
trhz . . 20 37 5.0 20 65 20 6.0 3-13
toLy Output Disable Time 20 44 60| 20 80| 20 70
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54F/74F256

Dual 4-Bit Addressable Latch

follow the Data inp
previous states.

In the memory mode, all latches re
unaffected by the Data or Address inp
entering erroneous data in the latches, the en;
(inactive) while the address lines are changing.
or demultiplexing mode (MR = E = LOW), addressed outputs 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.

e Combines Dual Demultiplexer and 8-Bit Latch
¢ Serial-to-Parallel Capability

¢ Output from Each Storage Bit Available

* Random (Addressable) Data Entry

¢ Easily Expandable

e Common Clear Input

* Useful as Dual 1-of-4 Active HIGH Decoder

Ordering Code: See Section 5

Logic Symbol

| |

Da Db

— A eb—
— A CLRpb—

Qoa Q1a Qza Qaa Qop Q1b sz °3b

T 7T T T T T 1

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

Connection Diagrams

Ao[1] ~ [16]vee
Da[3 ] 14]E
QDaE % Dy
013E anb
QzaE Eﬂzb
Qaa[ 7] [10]a1b
Gnd[ 8 | rT_]Qob

Pin Assignment
for DIP and SOIC

[ ]
4 03 g [ fig

Qx Qi NC Do E

Pin Assignment
for LCC and PCC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
D,, Dy Side A, Side B Data Inputs 0.5/0.375
Ag, Aq Address Inputs 0.5/0.375
E Enable Input 1.0/0.75
MR Master Reset 0.5/0.375
Qoa-Qaa Side A Outputs 25/12.5
Qob‘osb Side B Outputs 25112.5
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Mode Select-Function Table

Operating Inputs Outputs
Mode —
MR E D Ao A1 QO Q1 Qz QS
Master Reset L H X X X L L L L
Demultiplex L L d L L |Q=d L L L
(Active HIGH L L d H L L Q=d L L
Decoder L L d L H L L Q=d L
when D=H) L L d H H L L L Q=d
Store
(Do Nothing) H H X X X % Ry 92 9
H L d L L [Q=d q do qs
Addressable H L d H L g Q=d q; ds
Latch H L d L H do q; Q=d a3
H L d H H do q4 q; Q=d

H=HIGH Voltage Level Steady State

L=LOW Voltage Level Steady State

X = Immaterial

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

>

E D, Ao Ay [N Db

Ooa Ota 02, O3a Oob O 025 Osb

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
lCCH 40 Output HIGH
Power Supply Current mA Var=M
oL 60 Output LOW | o= V&
AC Characteristics: See Section 3 for waveforms and load configurations
54F[74F 54F 74F
TA= +25°C TA’ Vcc= TA! VCC= Fi
Symbol Parameter Veg= +50V Mil Com Units N
C_=50pF C_=50pF C_=50 pF :
Min Typ Max | Min Max Min  Max
teLH Propagation Delay 10.5 ns 31
tpHL Eto Q, 7.0 3-8
toLH Propagation Delay 9.0 ns 31
tpHL D, to Q, 7.0 33
tpLH Propagation Delay 14.0 ns 31
tPHL An to Qn 9.5 3-10
Propagation Delay 31
tere ClR to Q, 9.0 ns 2.9




AC Operating Requirements: See Section 3 for waveforms

256

54F|74F 54F 74F
TA = +25°C TA! VCC = TA, Vcc‘—‘ Fig.
Symbol Parameter Veo= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setupl’ime, HIGH or LOW 4.0
ts(L) D,to E 4.0
ns 3-14
th(H) Hold Time, HIGH or LOW 1.0
th(L) D,to E 1.0
ts(H) Setup Time 4.0
to(L) AtoE® 40
ns 3-16
th(H) Hold Time 0
th(L) A to Eb 0
tw(H) E Pulse Width 4.0 ns 38
tw(l) HIGH or LOW 4.0
tw(H) MR Pulse Width 4.0 ns 3.9
tw(b) HIGH or LOW 4.0

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-Input 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.

e Muitiplexer Expansion by Tying Outputs Together
¢ Non-Inverting 3-State Outputs
¢ Input Clamp Diodes Limit High-Speed Termination Effects

Ordering Code: See Section 5

Logic Symbol

AERENEEE

OE 10a l1a Yoo b loc lic log hd

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

Connection Diagrams

SE T~ EVcc
toa [2] [15] OF
haE [13] toc
2. [4] [13] 11c
oo [5] [12] z.
""E Eloo
z,[7] [10] 1o

GNDE 9] zo

Pin Assignment
for DIP and SOIC

fio loo NC Za la

6 @66 M

04 03 ¢ (7 [g

los Zc NC hc Toc

Pin Assignment
for LCC and PCC

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
S Common Data Select Input 0.5/0.375
OE 3-State Output Enable Input (Active LOW) 0.5/0.375
loa-lod Data Inputs from Source 0 0.5/0.375
lya-l4q Data Inputs from Source 1 0.5/0.375
Z,-Zy4 3-State Multiplexer Outputs 75115 (12.5)
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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 |y, inputs
are selected and when Select is HIGH, the I,
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:

Z,=OEs(113°5 + Ip*8)
Z,= ﬁ’('«‘b‘s + |0b‘§)
Z, = OE*(1;,*S + 15,*5)
Zd = ﬁ'(“d’S + |0d.§)

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.

4171
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Truth Table

Output Select Data Output
Enable Input Inputs P
] s (N z
H X X z
L H X L L
L H X H H
L L L X L
L L H X H

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

Z=High Impedance
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Logic Diagram

OE loa lia lob o loc l1c lod l1d S

R
R

Za Zc Z4

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)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

Voo =Max; S, liy = HIGH

loch HIGH 9.0 15 iy
Voo =Max; lix =HIGH

lceL Power Supply Current LOW 14.5 22 mA OF 1oy, S = Gnd

lccz OFF 15 23 Voo =Max; S, lox=Gnd

OE, I1x=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’ VCC = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 30 45 6.0 30 80 30 7.0 3-1
ns
tpHL I, to Z, 20 42 55 1.5 80 20 65 34
tpLH Propagation Delay 45 10.1 13.0 45 155 45 15.0 3-1
ns
tpHL Sto Z, 35 65 85 35 105 35 95 3-10
tpzH . 30 59 75 30 95 30 85
togL Output Enable Time 30 55 75| 30 100 | 30 85 31
ns 312
tphz . . 20 43 6.0 20 7.0 20 70 313
torx Output Disable Time 20 45 60| 20 95 | 20 7.0
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54FI74F258

Quad 2-Input 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

SEEEENEE]

OE lga l1a lob b loc ¢ lod ha

Za Z, Zc Zy

AR

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

Connection Diagrams

A} T
o
IOaE SEE
1a 3] 14] o
Z‘E Ehc
lonE Eic
ImE Eloa
ibE Eha
GND [E] 9] Zs

Pin Assignment
for DIP and SOIC

Z[9]
[
GND
NC
Zs @
1o [13]

fd 63 b8 (7 b9

la Ze NC lic loc

Pin Assignment
for LCC and PCC

. 54FI74F(U.L.)
Pin Names Description HIGH/LOW
S Common Data Select Input 0.5/0.375
OE 3-State Output Enable Input (Active LOW) 0.5/0.375
loa-lod Data Inputs from Source 0 0.5/0.375
lya-l4g Data Inputs from Source 1 0.5/0.375
Z,-Zy 3-State Inverting Data Outputs 75/15 (12.5)

4174



258

Functional Description Truth Table

The ’F258 is a quad 2-input multiplexer with 3-state
outputs. It selects four bits of data from two Output Select Data Out

) puts

sources under control of a common Select input Enable Input Inputs

(S). When the Select input is LOW, the I, inputs —

are selected and when Select is HIGH, the I, OE

inputs are selected. The data on the selected H

L

L

L

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 L
Select input. The logic equations for the outputs
are shown below: H=HIGH Voltage Level
_ _ L=LOW Voltage Level
OE*(l1,°S + 194*S) X = Immaterial
OEe(l1,°S + Igp*S) Z=High Impedance
OEe¢(1,.°S + . *S)

O—E-°(|1d‘s+ IOd.§)

r—rIXI
I XXX
XX Ir X
FIrIN]|N

NI NI NJ

a
b
C

N

d

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

—z-a Zy zc 24

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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O

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
Ve = Max; |y = HIGH
lcoH 62 95 OE, lgx, S=Gnd
Vcc = MaX; S, |1X =HIGH
leoL Power Supply Current 15.1 23 mA OE, loy, = Gnd
Vcc'—“ Max; S, |0x =Gnd
lecz "3 7 OE, I;x=HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA =+ 2500 TA! Vcc = TA, VCC = Fi
Symbol Parameter Vo= +50V Mil Com Units Ngl
C_=50pF C_=50pF | C_=50pF )
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 15 40 53 15 75 15 6.0 ns 31
tpuL I, to Z, 15 35 47| 15 60 | 15 55 33
tpLH Propagation Delay 40 65 85 40 12.0 40 95 ns 3-1
touL StoZ, 40 73 95| 40 115 | 40 11.0 3-10
tpzn . 30 59 75| 30 110 | 30 85
tozL Output Enable Time 30 55 75| 30 95 | 30 85 3-1
ns 3-12
tpyz . . 20 43 60| 15 70 | 20 70 3-13
toLy Output Disable Time 20 45 60| 20 90 | 20 70
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54 FI 74 F259 Connection Diagrams

\ 7

8-Bit Addressable Latch Ao [1] ~ [76]vec
Aq [Z EW

AzE EE

h-speed 8-bit addressable latch designed for general 0[] 3]0

cations in digital systems. It is a multifunctional
single line data in eight addressable latches, as[5] [12] a7
; ultiplexer with active HIGH outputs. a[6 | [11] as
The device also incc LOW Common Clear for resetting

all latches, as well as a able. It is functionally identical to Q“E 0] s
the 9334 and 93L34 8-bit addr Gnd[ 8| 9|04

¢ Serial-to-Parallel Conversion
 Eight Bits of Storage with Output of Each
* Random (Addressable) Data Entry

¢ Active High Demultiplexing or Decoding Capability
o Easily Expandable

e Common Clear

Pin Assignment
for DIP and SOIC

Ordering Code: See Section 5

Logic Symbol

— Ao Pin Assignment
—1A, for LCC and PCC
—]a,

1Q; ;0 Q, Q
IHERR

I

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

54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-Ay Address Inputs 0.5/0.375
D Data Input 0.5/0.375
E Enable Input (Active LOW) 1.0/0.75
MR Master Reset (Active LOW) 0.5/0.375
Qq-Qy Latch Outputs 25/12.5
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Logic Diagram i
——Q7

{

|

|

{
L o

{

]

|

|
s

1

|

|

MR %

L a

|

|

|

|
L a

Az I»—di |

=|

A DO-T—D i

c

Q2

Ao DO-T—D —

1

1
S

I

D |

|

E

—— Qo

= |

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 In the one-of-eight decoding or demultiplexing

the Mode Selection Table. In the addressable latch mode, the addressed output will follow the state of
mode, data on the Data line (D) is written into the the D input with all other outputs in the LOW
addressed latch. The addressed latch will follow state. In the clear mode all outputs are LOW and
the data input with all non-addressed latches unaffected by the address and data inputs. When
remaining in their previous states in the memory operating the '’F259 as an addressable latch,

mode. All latches remain in their previous state changing more than one bit of the address could
and are unaffected by the Data or Address inputs. 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.
Mode Select-Function Table
Inputs
Operating Mode —
MR E D A, Ay A |Q Q@ Q@ Q@ Q Q Q Q
Master Reset L H X X X X L L L L L L L L
L L d L L L |[Q=d L L L L L L L
Demultiplex L L d H L L L Q=d L L L L L L
(Active HIGH Decoder L L d L H L L L Q=d L L L L L
when D =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 L d H H H L L L L L L L Q=d
Store (Do Nothing) H H X X X X do 4 92 43 Q9 Q95 Qs 97
H L d L L L [Q=d g 9 a3 q 45 ds a7
H L d H L L |d Q=d a9 a3 44 G5 Gs 0
Addressable Latch H L d L H L Qo 9y Q=d a3 Qqs Gas de Q7
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]
H L d H H H do q4 qz qd3 Q4 Qs Qs Q=d

H=HIGH Voltage Level

L=LOW Voltage Level

X = Immaterial

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 Mode

L H Addressable Latch

H H Memory

L L Active HIGH 8-Channel Demultiplexer
H L Clear

H =HIGH Voltage Level
L=LOW Voltage Level

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

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
loch 40 Output HIGH
P Supply C t A Veec=M
looL ower Supply Curren 75 m Output LOW cc =Max

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA = + 25°C TA’ Vcc = TA! VCC = Fi
Symbol Parameter Vee=+50V Mil Com Units Ng.
C_=50pF C_=50pF C_=50pF )
Min Typ Max | Min Max Min Max

teLn Propagation Delay 10.5 ns 3-1
tPHL E to Qn 7.0 3-8
teLh Propagation Delay 9.0 ns 31
tpHL D, to Q, 6.5 3-4
tpLH Propagation Delay 13.0 ns 31
tPHL An to Qn 9.0 3-10
Propagation Delay 3-1

teL MR to Q, 9.0 ns 311
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AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA = + 25°C TA! Vcc = TA, VCC = . Fig-
Symbol Parameter Veg= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 4.0
t(L) Dto E 4.0
ns 3-14
th(H) Hold Time, HIGH or LOW 1.0
ty(L) Dto E 1.0
t(L) Setup Time, LOW 40
Address to Enable(@
ns 3-16
t(H) Hold Time, HIGH 0
Address to Enable(®)
tw(H) E Pulse Width 4.0 ns 38
tw(L) HIGH or LOW 4.0
t,(H) MR Pulse Width 4.0 ns 311
tw(L) HIGH or LOW 4.0
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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L

54F/74F269

8-Bit Bidirectional Binary Counter

changes, whet
rising edge of the

® Built-in Lookahead Carry Capability “
¢ Count Frequency 100 MHz Typ
e Supply Current 80 mA Typ

* 300 mil Slimline Package

Ordering Code: See Section 5

Logic Symbol

LI

PE Py Py P, Py Py Ps Pg Py
uid
CEP
CET

cp
Qy Q; Q; Q; Q4 Q5 Qg Q7

RERRRER

TC|O—

[ 4]

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

Connection Diagrams

ub[1]
Q2]
a[7]
Q[ 4]
Qs[5 |
Q4[5 |

Gnd E:
as[ 8]
Qs[ 9]
Q;[10]
cp[a1

CEP|[12

\_ 7

~

24]PE
23] P,
22]p,
[20] Py
T__%J—Ivcc
18],
[17]Ps
[16]Ps
[75]es
[14]TC

13 |CET

Pin Assignment

for DIP and SOIC

Pin Assignment
for LCC and PCC

54F/74F(U.L.)

Pin Names Description HIGH/LOW
Py-P; Parallel Data Inputs 0.5/0.375
PE Parallel Enable Input (Active LOW) 0.5/0.375
u/D Up-Down Count Control Input 0.5/0.375
CEP Count Enable Parallel Input (Active LOW) 0.5/0.375
CET Count Enable Trickle Input (Active LOW) 0.5/0.375
CP Clock Input 0.5/0.375
TC Terminal Count Output (Active LOW) 0.5/0.375
Qp-Q; Flip-Flop Outputs 25/12.5
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Logic Diagram

CET CEP PE cp uib
et — — — — — — 1
IS
| P @
| !
D BB |
To ‘
other stages | 3 +—ojCLK ‘
- ] ) |
i K []
s T — !
|
!_ o . Aol |
—————
P CLK DU Qs
P1 Ay
]
{ CLK DU Q2
P2 Az
]
>—!D_ 7 TLK DU | o
P3 A3
P CLK DU Qa
Py L]
|
-
CLK DU Y
Ps ,_ ‘}5
-
p CLK DU Qs
A
Ps [— 16
—
3 CLK DU ——a;
[_ A7
Py ]
L
TC

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

P
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L

Function Table

PE CEP CET u/d cpP Function
L X X X t Parallel Load all
Flip-Flops
H H X X l Hold
H X H X | Hold (TC held HIGH) H=HIGH Voltage Level
H L L H t Count Up L=LOW Voltage Level
H L L L 1 Count Down X = Immaterial

{=Transition LOW-to-HIGH

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
lccH 50 70 Outputs HIGH
P Supply C t A Veec=M
leoL ower Supply turren go 100 | ™ [outputs Low | ‘ee=M&

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F

TA =+ 25°C TA’ Vcc = TA, VCC = Fi
Symbol Parameter Vec=+50V Mil Com Units Ng.
C_ =50 pF C =50pF | C_=50pF )

Min Typ Max | Min Max Min Max

fmax Maximum Clock Frequency 80 100 MHz 31
tpLH Propagation Delay 10.0 ns 31
teHL CP to Q, 10.0 3-7
Propagation Delay 31
teLr U/B to TG 150 ns 3.2
Propagation Delay 3-1
toun CET to TC 150 ns 32
Propagation Delay 3-1
teHL CP to TC 150 | ne 32
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AC Operating Requirements: See Section 3 for waveforms

54F/74F 54F 74F
TA = +25°C TA’ VCC = TA, Vcc = Flg-
Symbol Parameter Veg= +5.0V Mil Com Units 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 35
th(H) Hold Time, HIGH or LOW 0
th(L) Data to CP 0
ts(H) S_etup 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
tg(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 37
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54 FI 74 F273 Connection Diagrams

-~ 7
Octal D Flip-Flop — o]vee
o[ 2] [19]a;
t edge-triggered D-type flip-flops with individual D Do[ 3] [18]o7
inputs . The common buffered Clock (CP) and Master Reset ps[a] [17] Dg
(MR) inpu set (clear) all flip-flops simultaneously. ai[5] 6] Qs
The register is fully he state of each D input, one setup 0;[6] [15]0s
time before the LOW- insition, is transferred to the 0;[7] [14] D5
corre ding flip-flop’s Q o
orresponding flip-flop’s Q 0a[E] my
All outputs will be forced LOW indep or Data inputs by as[ 9] [12] Q4
a LOW voltage level on the MR input. Th for andlio [A7]ce
applications where the true output only is required lock and

Master Reset are common to all storage elements.
Pin Assignment

for DIP
Ideal Buffer for MOS Microprocessor or Memory or and SOIC

Eight Edge-Triggered D Flip-Flops

D3 D2 Q2 Q1 D
Buffered Common Clock 6B 6@
[l o |

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

| L]

D, D, D, D; D, Ds Dy D, Pin Assignment
—Jcp for LCC and PCC
— MR

Q Q Q,Q;Q Qs Qs Qr

RERERRR

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

Pin Names Description sfifglﬁﬁ.(gvl\-l)
Dg-Dy Data Inputs 0.5/0.375
MR Master Reset (Active LOW) 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Qu-Q; Data Outputs 25/12.5
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Mode Select-Function Table

Inputs Output
Operating Mode
MR CP D, Q,
Reset (Clear) L X X L
Load ‘1’ H ! h H
Load ‘0’ H | 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

{ = LOW-to-HIGH clock transition

Logic Diagram

Do D4 D2 D3 Da Ds De D7
CP—D&-|
D Q D Q D Q D Q D Q D Q D Q D Q
P>CcP b cp PpCP P> CP P>cpP D CP b>CP >CP
Rp Rp Rp Rp Rp Rp Rp Rp
SO S i M s e o s e B
| |
Oo 01 02 O3 O4 Os Og 74

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 (uniess otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lcc Power Supply Current 50 60 mA Vec = Max
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng.
C_=50pF C_ =50pF | C_=50pF )
Min Typ Max | Min Max Min Max
fmax Maximum Clock Frequency 100 MHz 31
teLH Propagation Delay 10.0 ns 31
tpHL Clock to Output 11.0 3-7
teLn Propagation Delay 11.0 ns 31
teHL MR to Output 11.0 3-11
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA= +25°C TA! VCC= TA, VCC= . Fig.
Symbol Parameter Voo = +5.0V Mil Com Units 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 35
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
t,(H) MR Pulse Width 4.0 ns 311
tw(L) HIGH or LOW 4.0
trec Recovery Time, MR to CP 3.0 ns 3-11
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54 FI 74 F280 Connection Diagrams

9-Bit Parity Generator/Checker "
|GE 14| Vce
12 3] 1s
Description é
The 'F280 is a high-speed parity generator/checker that accepts nine bits Nels B
of input data and detects whether an even or an odd number of these '“E '1_'1']13
inputs is HIGH. If an even number of inputs is HIGH, the Sum Even se[5] @'
output is HIGH. If an odd number is HIGH, the Sum Even output is LOW. ¢ 2
The Sum Odd output is the complement of the Sum Even output. s0[€] ag
GND[7] [8]10

Ordering Code: See Section &
Pin Assignment

for DIP and SOIC

Logic Symbol

HEEEENEE

o i Ip I3 g Is lg 17 Ig

W S @ [

Iz NC I3 NC I

Pin Assignment
for LCC and PCC

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

. 54F/74F(U.L.)
Pin Names Description HIGH/LOW
lo-lg Data Inputs 0.5/0.375
Zo Odd Parity Output 25/12.5
ZE Even Parity Output 25/12.5

Truth Table

Number of Outputs
HIGH Inputs

lo*lg L Even Z Odd
0,2,4,6,8 H L
1,35 7,9 L H
H=HIGH Voltage Level

L=LOW Voltage Level
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Logic Diagram

;

%

v

Qf |

I

i <1<

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

lcc Power Supply Current 25 38 mA Ve =Max

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F

TA= +25°C TA! Vcc= TA! VCC= Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ne.

C_=50pF C_=50pF | C_=50pF :

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 6.5 10.0 15.0 6.5 20.0 6.5 16.0 ns 3-1
tpHL I, to Zg 6.5 11.0 16.0 6.5 21.0 6.5 17.0 3-10
tpLH Propagation Delay 6.5 10.0 15.0 6.5 20.0 6.5 16.0 ns 31
tpHL Ihto Zo 6.5 11.0 16.0 6.5 21.0 6.5 17.0 3-10
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54 FI 74 F283 Connection Diagrams

4-Bit Binary Full Adder Sl 7 B
. 1 16] Vi
With Fast Carry °
B E Es] B2
Description Al [12] A2
The 'F283 high-speed 4-bit binary full adder with internal carry lookahead SOE [13] 52
accepts two 4-bit binary words (Ay-A3, By-B3) and a Carry input (Cy). It no[5] 72] Ao
generates the binary Sum outputs (S4-S;) and the Carry output (C,) from
the most significant bit. The 'F283 will operate with either active HIGH or BOE [11] B3
active LOW operands (positive or negative logic). co[7] 7] s
GND[B] 5] ce

i : See Section 5
Ordering Code: See Section Pin Assignment

for DIP and SOIC
Logic Symbol

LI

Ag By Ay By Ay By Ag By

—4c, c“’__

So S S S

[

[ ]
04 3 b6 (7 bg

Bs A3 NC S2 A2

Pin Assignment
for LCC and PCC

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

. 54FI74F(U.L.)
Pin Names Description HIGH/LOW
Ag-As A Operand Inputs 0.5/0.75
Bo-B3 B Operand Inputs 0.5/0.75
Co Carry Input 0.5/0.375
So-S3 Sum Outputs 25/12.5
Cs Carry Output 25/12.5
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Functional Description

The 'F283 adds two 4-bit binary words (A plus B)
plus the incoming Carry (Cg). The binary sum
appears on the Sum (Sy-S3) and outgoing carry (C,)
outputs. The binary weight of the various inputs
and outputs is indicated by the subscript numbers,
representing powers of two.

20(Ag + By + Co) + 21(A4 + By)
+22(A, + By) + 23(A3 + By)

=Sy +2S,;+4S,+8S;+ 16C,
Where (+)=plus

Interchanging inputs of equal weight does not
affect the operation. Thus Cy, Ag, By can be
arbitrarily assigned to pins 5, 6 and 7 for DIPS, 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). See Figure a. Note
that if Cy 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

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 S; dependent
only on, and equal to, the carry from the third
adder. Using somewhat the same principle,

Figure ¢ shows a way of dividing the 'F283 into a
2-bit and a 1-bit adder. The third stage adder (A,,
B,, S,) is used merely as a means of getting a
carry (Cyo) signal into the fourth stage (via A, and
B,) and bringing out the carry from the second
stage on S,. Note that as long as A, and B, are the
same, whether HIGH or LOW, they do not
influence S,. Similarly, when A, and B, 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-input
encoder, where the inputs are equally weighted.
The outputs Sy, Sy and S, present a binary number
equal to the number of inputs I;-lg that are true.
Figure e shows one method of implementing a
5-input majority gate. When three or more of the
inputs 1-lg are true, the output M; is true.

Interpretation
Col Ao A1 A2 A3|{Bo B1 B2 B3|So S1 S2 S3|Ca
logiclevels |L |L H L H[H L L H|H H L L |H
Active HIGH o]0 1 o 1 1 o o0 1 1 1 0 0 |1
Active LOW 111 0o 1 oo 1 1 o010 1 1|0

Active HIGH: 0+ 10 +9=3+ 16

Fig. b 3-Bit Adder

LT

Ao Bo A1 B1 A2 B2 A3 B3

Co

Active LOW:1+5+6=12+0

Fig. ¢ 2-Bit and 1-Bit Adders

Cio
Ao Bo A1 By A10 B1o
LIl
l -
Ao Bo A1 By |\ A2 B2 A3 B3
\
Co—Co AN Cap—Cn
\
So S1 Sz\ S3
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Fig. d 5-Input Encoder Fig. e 5-Input Majority Gate
I3 I3
|I1 l|2 II. ||4 |l5 ol 1_1 14 s
Ao Bo A1 B1 A2 B2 A3 B3 Ao Bo A1 B1 A2 B2 A3 B3
Co Cs p— Co Cq —‘
So S1 S2 S3 So S1 S2 S3
1] EEE
Ms

Logic Diagram

Co Ao Bo Aq B+ A2 B2 A3 B3

Y

So S1 S2 Cs

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
VCC = Max
lec Power Supply Current 36 55 mA Inputs = HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54F[74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = Fi

Symbol Parameter Vee=+5.0V Mil Com Units Ng.

C, =50 pF C =50pF | C =50pF )

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 35 70 95 3.5 140 35 105 ns 3-1
tonL Coto S, 40 7.0 95| 40 140 40 105 310
tpLH Propagation Delay 40 70 95 40 140 40 105 ns 3-1
teHL A orB,to S, 35 70 95 3.5 140 35 105 3-10
tpLH Propagation Delay 35 57 75 3.5 105 35 85 ns 31
tpuL Coto C, 30 54 70| 3.0 100 30 80 34
tpLH Propagation Delay 35 57 75 3.5 105 35 85 ns 3-1
teHL A,orB,toC, 30 53 70 3.0 100 30 80 3-4
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54F/74F298

Quad 2-Input Multiplexer With Storage

igh-speed multiplexer with storage. It selects four bits
es (Ports) under the control of a common Select in-
ata is transferred to the 4-bit output register syn-
-LOW transition of the Clock input (CP). The

ted. The Data inputs (I and |;) and Select
input (S) must be stable ime prior to the HIGH-to-LOW

transition of the clock for

Ordering Code: See Section 5

Logic Symbol

[ LIl

loa ha lob lib loc hic log ha

Jer

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

Connection Diagrams

|1b|I ~ 16|Vee
|0alz Eob
IObE [13]
Iu:E EQd
ha[6 | 11|CP
loa[ 7| 10]s
Gnd[ 8| 9 loc

Pin Assignment
for DIP and SOIC

lia e NC loo loa

6 @ E E A
10 R

Pin Assignment
for LCC and PCC

54F/74F(U.L.)
Pin Names Description HIGH/LOW
lya-l1g Source 1 Data Inputs 0.5/0.375
loa-lod . | Source 0 Data Inputs 0.5/0.375
S Select Input 0.5/0.375
CP Clock Pulse Input (Active Falling Edge) 0.5/0.375
Q- Qq Outputs 25/12.5
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Logic Diagram

l1a loa l1b lob l1c loc l1d lod

R R R R
L—obCP L—obcP L—ob>cp L—obcp
L>s oa——l L>s obr—-l —>s och—‘ —>s od—’
Qa Qp Qc Qd

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)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply CUrrent 31 46 mA Veo = 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 = FI
Symbol Parameter Vge= +5.0V Mil Com Units Ng'
CL=50pF CL 50pF CL=50pF )
Min Typ Max | Min Max | Min Max

Maximum Clock Fréquency 105 i MHz 31

Propagation Delay 7.0 ns 31

CP to Q 7.0 3-8

AC Operating RequurementS' See Section 3 for waveforms
54FI74F 54F 74F
TA =+ 25°C TA! Vcc = TA, Vcc = Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max

ts(H) Setup Time, HIGH or LOW 4.0
tg(L) D to 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
tg(L) Sto CP 8.0

ns 3-6
th(H) Hold Time, HIGH or LOW 0

tw(H) TP Pulse Width 5.0 s 28
tw(l) HIGH or LOW 5.0
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54 FI 74 F299 Connection Diagrams

8-Input Universal Shift/Storage Register [ = vee
With Common Parallel 1/0 Pins ot s
Description OE:[3 18] os,
The 'F299 is an 8-bit universal shift/storage register with 3-state outputs. |/06E 17]Qr
Four modes of operation are possible: hold (store), shift left, shift right E:I]
and load data. The parallel load inputs and flip-flop outputs are vou 3] 16]1/0r
multiplexed to reduce the total number of package pins. Additional 1702 [6] En/Os
outputs are provided for flip-flops Qy-Q; to allow easy serial cascading. A v0o 7] 2] vos
separate active LOW Master Reset is used to reset the register.

Qo [g] 13]1/01
e Common Parallel I/0 for Reduced Pin Count wRls E cp
¢ Additional Serial Inputs and Outputs for Expansion
¢ Four Operating Modes: Shift Left, Shift Right, Load and Store G"Dﬁ EIDSO
« 3.State Outputs for Bus-Oriented Applications J
Ordering Code: See Section 5 Pin Assignment

for DIP and SOIC

Qo 1700 1/02 1/04 1/0s

BEEEA

Logic Symbol

|

DSo DSy

So
S1

3 Q7 f—

OE
MR Qo 1/00 1/01 1/02 1/03 1/04 1/0s 1/06 1/O7

0

it rrrn EEL

1/03 1/05 1/07 Q7 DS7

Pin Assignment
for LCC and PCC

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

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

Pin Names Description HIGH/LOW
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
DS, Serial Data Input for Right Shift 0.5/0.375
DS, Serial Data Input for Left Shift 0.5/0.375
Sy, S4 Mode Select Inputs 0.5/0.75
MR Asynchronous Master Reset Input (Active LOW) 0.5/0.375
OE,, OE, 3-State Output Enable Inputs (Active LOW) 0.5/0.375
1/104-1/10; Parallel Data Inputs or 1.75/0.406
3-State Parallel Outputs 75115 (12.5)
Qp, Q; Seria| Outputs 25/12.5
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DSz Q7

Logic Diagram

Q — 1/07

—D. Q L 1/0¢

D.Q —— 105

—D.Q L 1104

—D.Q —"—t 1103

tdCP
: +D_.Q
~ 'S 1102

—f

— DC[? t—“— 1104

—{D_ Q4 110
Cp _t 0
L

§ ﬁ

s |
1 OF:| |OE;

DSo CP Qo 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 D-type 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 Sy and S, 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.
Qg and Q7 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 OE, or OE, 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 Sy and S, in preparation for a parallel load
operation.

Mode Select Table

I
nputs Response

MR|sS, |s |cCP

Asynchronous Reset; Qy-Q; = LOW
Parallel Load; 1/0,—Q,

Shift Right; DSy—Qq, Qp—Q;, etc.
Shift Left; DS7»—'Q7, 07'"05, etc.
Hold ’

ITIIIr
rIrIX
rrIIX
X g g g

H =HIGH Voltage Level
L=LOW Voltage Level
X = Immaterial
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

70FI74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 68 95 mA X%C:théf_i OE=HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA= +25°C TA, Vcc= TA! VCC= Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng'
C_ =50 pF C_=50pF | C_=50pF :
Min Typ Max | Min Max Min Max
fmax Maximum Input Frequency 70 100 70 MHz 3-1
tpLH Propagation Delay 40 7.0 9.0 4.0 10.0
tPHL CP to Qo or Q7 35 65 85 3.5 9.5
ns 31, 3-7
tpLH Propagation Delay 40 70 9.0 40 10.0
tpuL CP to 110, 50 8.5 11.0 50 12.0
Propagation Delay
tpnL MR to Q, or Q; 45 75 95 45 105
ns 3-1, 3-11
Propagation Delay
tppL MR to IO, 6.5 11.0 14.0 6.5 15.0
tpzH Output Enable Time 35 6.0 80 35 9.0
tpzL OE to 1/0, 40 7.0 10.0 40 11.0 31
ns 3-12
tpnz Output Disable Time 25 45 6.0 25 7.0 313
tpLz OE to 110, 20 40 55 20 6.5




299

AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
TA =+ 25 °C TA! VCC = TA! VCC = Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max Min  Max
tg(H) Setup Time, HIGH or LOW 8.5 8.5
ts(L) Sy or S to CP 8.5 8.5
ns 35
th(H) Hold Time, HIGH or LOW 0 0
th(L) Sy or S to CP 0 0
ts(H) Setup Time, HIGH or LOW 5.5 5.5
ts(L) /0, DS, or DS; to CP 5.5 5.5
ns 35
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) 110, DS, or DS; to CP 20 2.0
tw(H) CP Pulse Width 7.0 7.0 ns 3.7
tw(l) HIGH or LOW 7.0 7.0
tw(L) MR Pulse Width, LOW 7.0 7.0 ns 3-11
trec Recovery Time, MR to CP 7.0 7.0 ns 3-11
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54FI74F 322

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

e Separate Serial Input and Output

¢ Sign Extend Function

¢ 3-State Outputs for Bus Applications

Ordering Code: See Section 5

Logic Symbol

CcP

OE
MR 1/07 1/06 1/0s 1/04 1/03 1/02 1/01 1/00 Qo

R

LlL]d

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

Connection Diagrams

S
RE [1 - @ Vce
siF2 19
Do 3] 18] s
1707 [4] [17] D
1705 [5] [16]1/06
1/03[6] [15] 1/0.
1704 [7] [14] 110,
6E[g] [13] 1700
R [9] [12] o
GND |1oi ’E]cra

Pin Assignment
for DIP and SOIC

OE 1/01 1/031/05 1/07

8] (@ (81 (8 (4

GND [10]
cp (19
Qo [12)

b4 63 08 [ 08

102 1/04 1/06 D1 SE

Pin Assignment
for LCC and PCC

; - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
RE Register Enable Input (Active LOW) 0.5/0.375
S/P Serial (HIGH) or Parallel (LOW) Mode Control Input 0.5/0.375
SE Sign Extend Input (Active LOW) 0.5/1.125
S Serial Data Select Input 0.5/0.75
Do, D4 Serial Data Inputs 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR Asynchronous Master Reset Input (Active LOW) 0.5/0.375
OE 3-State Output Enable Input (Active LOW) 0.5/0.375
Qo Bi-state Serial Output 251125
1/04-1/05 Multiplexed Parallel Data Inputs or 1.75/0.406

3-State Parallel Data Outputs 25/112.5
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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 S/P 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 Dy or D4, as determined by the S

Mode Select Table

322

input. A LOW signal on SE enables shift right but
Q; 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.

Inputs Outputs

Mode — — —

MR RE SP SE S OE* CP [1/0; 1I0g 105 1O, 103 10, 110y 1Oy | Qp
Clear L X X X X L L L L L L L L L L

L X X X X H z V4 z V4 V4 4 Z 4 L

Eﬁ:‘j"e' H L L X X X [ T P S PO PR P B
Shift H L H H L L Db, O O3, Os O, Oy O, O] O
nght H L H H H L D1 07 06 05 04 03 02 01 01
Sign
Extend H L H L X L O, O, Oy Os 0O, O3 O, O | O
Hold H H X X X L NC NC NC NC NC NC NC NC|[NC

*When the OE input is HIGH all I/0,, terminals are at the high impedance state; sequential operation or clearing of the

register is not affected.

1. Iy-lg=The level of the steady-state input at the respective /O terminal is loaded into the flip-flop while the
flip-flop outputs (except Qq) are isolated from the 1/O terminal.

2. Dy, Dy =The level of the steady-state inputs to the serial multiplexer input.

3. 07-0g=The level of the respective Q, flip-flop prior to the last Clock LOW-to-HIGH transition.

H =HIGH Voitage Level

L= LOW Voltage Level

Z=High Impedance Output State
{ =LOW-to-HIGH Transition
NC = No Change
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Logic Diagram

(=N »]

CP

D7 T
)

!

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

[¢)
h-]

Y

o|
mi

s’ SE D S Do
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L

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F|74F

Symbol Parameter Min Typ  Max Units Conditions

Voo =Max, CP=HIGH

lcc Power Supply Current 60 90 mA Output Disabled

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
Ta= +25°C Ta Vec= | Ta Vee= Fi
Symbol Parameter Veg=+5.0V Mil Com Units Ng‘
CL=50 pF 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 35 55 75 30 95 35 85
tpHL CP to 1/O, 40 6.0 8.0 3.5 10.0 35 90
ns 3-1, 3-7
toLn Propagation Delay 35 7.0 90 35 11.0 3.5 10.0
tpHL CP to Qp 35 6.0 8.0 35 10.0 35 90
Propagation Delay 31
tpHL MR to 110, 6.0 10.0 13.0 6.0 15.0 6.0 14.0 ns 311
Propagation Delay 31
tpHL MR to Qq 55 95 12.0 55 14.0 55 13.0 ns 311
tpzH Output Enable Time 30 65 9.0 3.0 125 3.0 10.0
tpzL OE to 110, 40 85 11.0 40 145 40 120 31
ns 3-12
tphz Output Disable Time 20 45 6.0 20 8.0 20 70 3-13
tpLz OE to /O, 20 50 7.0 2.0 10.0 20 80
tpzH Output Enable Time 45 8.0 105 45 135 45 115
tpzL S/P to 110, 55 10.0 14.0 55 17.0 55 15.0 31
ns 312
tpHz Output Disable Time 50 9.0 115 50 16.5 50 125 3-13
tpLz SIP to 110, 6.0 12.0 155 6.0 19.5 6.0 16.5
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AC Operating Requirements: See Section 3 for waveforms

54F[74F 54F 74F

TA= +25°C TA! VCC= TA! VCC= R Fig.

Symbol Parameter Voo= +5.0V Mil Com Units No.
Min Typ Max | Min Max Min Max
ts(H) Setup Time, HIGH or LOW 6.0 8.0 7.0 ns 35
ts(L) RE to CP 14.0 18.0 16.0
th(H) Hold Time, HIGH or LOW 0 0 0 ns 35
th(L) RE to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 6.5 8.5 7.5 ns 35
ts(L) Dy, D4 or 110, to CP 6.5 8.5 7.5
th(H) Hold Time, HIGH or LOW 20 3.0 3.0 ns 35
th(L) Dy, D4 or 110, to CP 2.0 3.0 3.0
ts(H) Setup Time, HIGH or LOW 7.0 9.0 8.0 ns 3.5
ts(L) SE to CP 25 4.5 3.5
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 ns 35
th(L) SE to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 11.0 13.0 12.0 ns 3.5
te(l) S/P to CP 13.5 21.0 15.5
tg(H) Setup Time, HIGH or LOW 6.5 8.5 7.5 ns 35
ts(L) S to CP 9.0 11.0 10.0
th(H) Hold Time, HIGH or LOW 0 0 0 ns 3.5
th(l) S or S/P to CP 0 0 0
tw(H) CP Pulse Width, HIGH 7.0 8.0 7.0 ns 3-7
twl(l) MR Pulse Width, LOW 5.5 7.5 6.5 ns 3-11
Recovery Time

trec MR to CP 8.0 9.5 8.0 ns 31
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54 FI 74 F323 Connection Diagrams

8-Bit Universal Shift/Storage Register s[1] T~ T vec
. N 0

With Synchronous Reset and Common /O Pins _

oE: 2] [19] s
Description o¢: 3] ielos,
The ’F323 is an 8-bit universal shift/storage register with 3-state outputs. 1/06 [4] 17] a7
Its function is similar to the 'F299 with the exception of Synchronous 1/04 3] 78] 110
Reset. Parallel load inputs and flip-flop outputs are multiplexed to ) '
minimize pin count. Separate serial inputs and outputs are provided for /02 [€] [15] 1705
Qp and Q7 to allow easy cascading. Four operation modes are possible: 1700 [7] [12]1/05
hold (store), shift left, shift right and parallel load.

o [] [13)1/0+
¢ Common Parallel 1/0 for Reduced Pin Count ﬁE 12]cp n
¢ Additional Serial Inputs and Outputs for Expansion
¢ Four Operating Modes: Shift Left, Shift Right, Load and Store GNDW Fi]oso

* 3-State Outputs for Bus-Oriented Applications
Pin Assignment
Ordering Code: See Section 5 for DIP and SOIC

Logic Symbol

Qo 1/00 1/02 1/04 1108

5 [
DSo DSy
— So
-1 S1
——T cp Q7 —
OE
SR Qo 1/0p 1/01 1/02 1/03 1/04 1/05 1/06 1/07
T T L

1103 1/05 1/07 Q7 DS7

Pin Assignment
for LCC and PCC

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

. 54F[74F(U.L.)

Pin Names Description HIGH/LOW
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
DS, Serial Data Input for Right Shift 0.5/0.375
DS; Serial Data Input for Left Shift 0.5/0.375
So, S4 Mode Select Inputs 0.5/0.75
SR Synchronous Reset Input (Active LOW) 0.5/0.375
OE;,, OE, 3-State Output Enable Inputs (Active LOW) 0.5/0.375
1/0¢-1/04 Multiplexed Parallel Data Inputs 1.75/0.406
3-State Parallel Data Outputs 75115 (12.5)
Qq, Q; Serial Outputs 25/12.5
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Logic Diagram DS7 Qs
]
—cp
—p a 1107
—4CP
—D Q t 1/0g

—p Q) t~— 1105

—D Q ﬁ'—"— 1104

b Q tH—uoa

b a :C+uoz

= b a t+uo1

plimanl
sﬂ~‘<DJﬂ} ¢ ] j

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

[e]
m
m
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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 S, and S, as shown in the Mode
Select Table. All flip-flop outputs are brought out
through 3-state buffers to separate I/O pins that
also serve as data inputs in the parallel load mode.
Qg and Qjy 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 CP. All other state changes are also
initiated by the LOW-to-HIGH CP transition. Inputs

Mode Select Table

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 OE, or OF, disables the
3-state buffers and puts the I/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 §, and S, in preparation for a parallel load
operation.

Input:
nputs Response

SR S; S, CP

L X X 1 | Synchronous Reset; Q;-Q; = LOW

H H H Parallel Load; /0, — Q,

H L H 1| shift Right; DSy — Qq Qy — Q, etc.

H H L 1 Shiﬂ Left; DS7 - 07, Q7 haad Qe, etC.

H L L X | Hold

H=HIGH Voltage Level

L =LOW Voltage Level
X=Immaterial

{ =LOW-to-HIGH transition

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F ;

Symbol Parameter Min Typ  Max Units Conditions
Vcc = MaX, CP = H'GH

lec Power Supply Current 68 95 mA Outputs Disabled
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA = 4+ 25°C TAr VCC = TA! VCC = Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C_=50pF | C_=50pF :
Min Typ Max | Min Max | Min Max
fmax Maximum Input Frequency 70 100 70 MHz 31
tpLH Propagation Delay 40 7.0 9.0 4.0 100
tpuL CP to Qg or Qy 35 65 85 35 95
— ns 31, 37
tpLH Propagation Delay 40 7.0 90 4.0 10.0
tpHL CP to 110, 50 85 11.0 5.0 120
tpzn . 35 6.0 80 35 9.0
tpat Output Enable Time 40 7.0 100 40 110 31
ns 3-12
tpuz . . 25 45 6.0 25 7.0 313
torz Output Disable Time 20 40 55 20 65
AC Operating Requirements: See Section 3 for waveforms
54FIT4F 54F 74F
TA = +25°C TA’ VCC = TA’ VCC = R Fig.
Symbol Parameter Veg= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
tg(H) Setup Time, HIGH or LOW 85 8.5
ts(L) Sy or S to CP 8.5 8.5
- ns 3-5
th(H) Hold Time, HIGH or LOW 0 0
th(L) Sp or S4 to CP 0 0
ts(H) Setup Time, HIGH or LOW 5.0 5.0
ts(L) 110, DSy, DS; to CP 5.0 5.0
ns 3-5
ty(H) Hold Time, HIGH or LOW 20 2.0
th(L) 110, DS,, DS; to CP 20 20
to(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 0
tw(H) CP Pulse Width 7.0 7.0 ns 3.7
tw(L) HIGH or LOW 7.0 7.0
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54 FI 74 F350 Connection Diagrams
4-Bit Shifter | —

R s [1] [16] Vee

With 3-State Outputs O .
| Y E; Eo*l

Description o _ o] 73] oF
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 (Sy, S4) inputs. For 1 [5] [12] 04
expansion to longer words, three linking inputs are provided for lower- 12 6] [11]0s
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 s [7] [10] o
paralleling the 3-state outputs of different packages and using the Output GND[8] BE
Enable (OE) inputs as a third Select level. With appropriate
interconnections, the 'F350 can perform zero-backfill, sign-extend or end- Pin Assignment
around (barrel) shift functions. for DIP arid SOIC

e Linking Inputs for Word Expansion
¢ 3-State Outputs for Extending Shift Range

Ordering Code: See Section 5

Logic Symbol

LI

lal21-1 10 1 I2 I3
s iE] g
—s 03 0« NC OE O
-1
of Pin Assignment

2 T for LCC and PCC

Oo 01 O

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

_— 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Sos S4 Select Inputs 0.5/0.75
la-l3 Data Inputs 0.5/0.75
OE Output Enable Input (Active LOW) 0.5/0.75
003 3-State Outputs 75115 (12.5)
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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 |, inputs and
is shifted according to the code applied to the
select inputs Sy, S;. Outputs Oy-O; 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

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 continous
loop.

Logic Equations

Oo = §0§1|o + SO§1|-1 + §081|.2 + 8031 |,3
01 = §0§1 |1 + So§1 'o + §OS1I.1 + Sos1 |.2
02 = §0§1 |2 + 80§1|1 + §os1 |0 + SQS1 |_1
03 = §0§1|3 + So§1|2 + §os1|1 + Sos1|°

Inputs Outputs
OE S, So O o 0. 03
H X X 4 Y4 z 4
L L L lo 14 P I3
L L H 14 lo Iy I, H=HIGH Voltage Level
L H L 1, 14 Iy 1 L=LOW Voltage Level
L H H I3 I I lo X=Immaterial
Z =High Impedance
Logic Diagram
I3 12 11 A T 1 So OE
ke L b = bty gl -L - et = = L =

Oo 04

03

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
lcch 22 35 Outputs HIGH
leoL Power Supply Current 27 41 mA Outputs LOW | Vo =Max
lecz 26 42 Outputs OFF

AC Characteristics: See Section 3 for waveforms and load configurations

54F/74F 54F 74F
TA =+ 25°C TA! VCC= TA! VCC = Fi
Symbol Parameter Vec=+5.0V Mil Com Units Ng'
C_=50pF C_=50pF C_ =50 pF :
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 30 45 6.0 30 70 ns 3-1
tpHL I, to O, 25 40 55 25 65 34
tpLH Propagation Delay 4.0 7.8 10.0 4.0 110 ns 31
tpHL S, to O, 30 65 85 30 95 3-10
tpzH . 25 50 70 25 80
togL Output Enable Time 40 70 90 40 100 31
ns 312
tpHz . . 20 39 55 20 65 313
toLz Output Disable Time 20 40 55 20 65
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Applications
16-Bit Shift-Up 0 to 3 Places, Zero Backfill

01 2 3 4 5 6 7 8 9 10 11 1213 14 15
N1 1 |
I3 loilolh 12 13 (S S N 1 P PR [ R P PR P T Iz loq g Iy 12 13
So -2 So I, So -2 S0 -2
F— S —iS1 —1S1 S
_of OE OE OE OE
Yo Y1 Y2 Y3 Yo Y1 Y2 Y3 Yo Yy Y2 Y3 Yo Yi Y2 Y3
S,
v
Sq
OE
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Function Table

S, Sy Shift Function
L L No Shift

L H Shift 1 Place
H L Shift 2 Places
H H Shift 3 Places

8-Bit End Around Shift 0 to 7 Places

0123 4567
ez 1q40g 14 12 13 I_3 -4 lo 14 I2 13 .3 14 lg 1y 1213 e 1o do 1y 12 13
So 1, So 12 So 12 So 1,
— S — S ] S1 S1
OE —of OE OE OE
™ Yo Y1 Y2 Vs Yo Yi Y2 Vs ™ e Vi Y2 s Yo Y1 Y2 Y3
S,
Sp
S1
S2
Sz
o 1 2 3 4 5 6 7

. 4218



Function Table

(7]
-1

Shift Function

S; S
L L
L L
L H
L H
H L
H L
H H
H H

IrIrIrIr

No Shift

Shift End Around 1
Shift End Around 2
Shift End Around 3
Shift End Around 4
Shift End Around 5
Shift End Around 6
Shift End Around 7

13-Bit Twos Complement Scaler

121110 9

I_g dqglo iy 2 13

So 12
Sy

OE
Yo Y1 Y2 Y3

87 65 4 321 [
1.3 gl 2 18 3 ol 2 13

So 12 So I

$1 Sy

OE OE
Yo Y1 Y2 Y3 I Yo Y1 Y2 Y3

So
$4

Function Table

12 " 10 9

S; S Scale
L L=8 1/8
L H+4 1/4
H L+2 12
H H No Change 1
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54 FI 74 F352 Connection Diagrams

Dual 4-Input Multiplexer &[] - [16] Voo

si[2] [15] &
Description I3a 3] [17] 5o
The 'F352 is a very high-speed dual 4-input muitiplexer with common ta [3] B
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 ha (3] [12] 20
in the inverted (complementary) form. The 'F352 is the functional toa 5] men
equivalent of the 'F153 except with inverted outputs. -

Z[7] [10] loo
¢ Inverted Version of the ’F153 GND [&] 517,

* Separate Enables for Each Multiplexer
¢ Input Clamp Diode Limits High Speed Termination Effects

Pin Assignment
for DIP and SOIC

Ordering Code: See Section 5

Logic Symbol

ST I]S

Ea loa ha l2a 13a loo lib I2b I3p Eb

—1 So

—1S:

Za Zy
? ?
b I2s NC I3o So

Pin Assignment
for LCC and PCC

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

. - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
loalaa Side A Data Inputs 0.5/0.375
lob-l3b Side B Data Inputs 0.5/0.375
Sos S4 Common Select Inputs 0.5/0.375
E, Side A Enable Input (Active LOW) 0.5/0.375
E, Side B Enable Input (Active LOW) 0.5/0.375
Z., Z, Multiplexer Outputs (Inverted) 25/12.5

L ]
- - - - - . 4218
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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(Sy, S;). The
two 4-input multiplexer circuits have individual

active LOW Enables (E,, E,) which can be used to

strobe the outputs independently. When the
Enables (E,, Ep) are HIGH, the corresponding
outputs (Z,, Z,) are forced HIGH.

The logic equations for the outputs are shown
below:

Z,= Ea'(|0aa'_§_1 oSy + 115°51°Sg +
|2a.s1 .So + |3a.s1 .So)

Z,=Ep(lgp*S1°Sg + 11p°S1*Sp +
126°S1°Sg + l3,°S1*Sp)

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.

Truth Table
Select Inputs Inputs (a or b) Output
Sy S, E Iy Iy I, Iy b4
X X H X X X X H
L L L L X X X H
L L L H X X X L
H L L X L X X H
H L L X H X X L
L H L X X L X H
L H L X X H X L
H H L X X X L H
H H L X X X H L

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

4-219
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Logic Diagram

0a ha 124 134 S lob lib 2 130 Ep

!
Y

2(1 Zl)

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)

54FIT4F
Symbol Parameter Min Typ  Max Units Conditions
| 9.3 140 V,n=Gnd
CeH Power Supply Current mA N Vee = Max
leoL 13.3 20.0 Vin=HIGH
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F

TA = +25°C TA! VCC = TA’ VCC = Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng.
C_ =50 pF C =50pF | C_ =50pF ’

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 35 80 11.0 3.0 14.0 3.0 125 ns 3-1
teHL S, to Z, 30 65 85 25 11.0 25 95 3-10
tpLH Propagation Delay 25 45 6.0 20 80 20 70 ns 31
tpHL E, to Z, 30 50 70 25 9.0 25 80 34
tpLH Propagation Delay 25 52 70 20 90 20 80 ns 3-1
thHL I, to Z, 15 25 35 1.0 5.0 1.0 40 3-3
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54 FI 74 F353 Connection Diagrams

Dgal 4-Input Multiplexer ot.[q] - 8] vo
With 3-State Outputs s Bl
Description tsa [3] [14] 80
The ’F353 is a dual 4-input multiplexer with 3-state outputs. It can select I2a E [13] 130
two bits of data from four sources using common Select inputs. The e B] [72] 1o
outputs may be individually switched to a high impedance state with a b

HIGH on the respective Output Enable (OE) inputs, allowing the outputs toa [6] [11] 116
to interface directly with bus-oriented systems. z.[7] 7] oo
« Inverted Version of ’F253 GND [8] [5]2,
e Multifunction Capability

e Separate Enables for Each Multiplexer Pin Assignment

for DIP and SOIC
Ordering Code: See Section 5

Logic Symbol

S REEEEY

OEa loa l1a 12a 13a lob l1b 120 13p OEp
—ds0

—S

Za Zy

T

Pin Assignment

Input Loading/Fan-Out: See Section 3 for U.L. definitions for LCC and PCC
-~ 54F/74F(U.L.)

Pin Names Description HIGH/LOW

loa-lza Side A Data Inputs 0.5/0.375

lob-lab Side B Data Inputs 0.5/0.375

So, S4 Common Select Inputs 0.5/0.375

OE, Side A Output Enable Input (Active LOW) 0.5/0.375

OE, Side B Output Enable Input (Active LOW) 0.5/0.375

Z,, Zy 3-State Outputs (Inverted) 25/12.5

Functional Description

The 'F353 contains two identical 4-input If the outputs of 3-state devices are tied together,
multiplexers with 3-state outputs. They select two all but one device must be in the high impedance
bits from four sources selected by common Select state to avoid high currents that would exceed the
inputs (Sq, S4). The 4-input multiplexers have maximum ratings. Designers should ensure that
individual Output Enable (OE,, OE,) inputs which, Output Enable signals to 3-state devices whose
when HIGH, force the outputs to a high impedance outputs are tied together are designed so that
(High 2) state. The logic equations for the outputs there is no overlap.

are shown below:

fa = ﬁa’(loa.§1 ._§o + |1a.§1 .So +
I23’8_1031+ |3a.s_1030)

fb = ﬁb‘(|0b.s1 ‘_So + 14p°S;, *Sp+
125°S1*Sg + 13*S1°S()
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“

Truth Table

Select Output Output

Inputs Data Inputs Enable
X X X X X X H z
L L L X X X L H
L L H X X X L L
H L X L X X L H
H L X H X X L L
L H X X L X L H
L H X X H X L L
H H X X X L L H
H H X X X H L L

Address inputs Sg and S are common to both sections.
H=HIGH Voltage Level

L=LOW Voltage Level

X =Immaterial

Z=High Impedance

Logic Diagram

Ok 13p 126 l1b lob

l1a

loa

Zy Za

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)

54FIT4F ‘
Symbol Parameter Min Typ  Max Units Conditions
In’ Sn’
locH 93 140 &~ Gnd
leoL Power Supply Current 133  200| mA I Sp=Gnd Voo =Max
lecz 150  23.0 OE,=HIGH
AC Characteristics: See Section 3 for waveforms and load configurations
54F[74F 54F 74F
TA = +25°C TA! VCC= TAr Vcc= Fi
Symbol Parameter Vge= +5.0V Mil Com Units Ng.
C_=50 pF C_=50pF | C_=50pF .
Min Typ Max | Min Max | Min Max
teLn Propagation Delay 35 80 11.0 3.0 140 3.0 125 ns 31
tpuL Sy to Z, 30 65 85| 25 110 | 25 95 3-10
teLH Propagation Delay 25 52 70| 20 90 20 80 ns 31
tpuL I to Z, 10 25 35| 10 50 | 10 4.0 33
tpzn - 30 55 80| 30 105 [ 30 90
toar Output Enable Time 35 60 80| 30 105 | 30 90 31
: : ns 312
tpuz . 20 37 50| 20 70| 15 6.0 3-13
tLz Output Disable Time 20 44 60| 15 80 | 15 7.0
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B4F|74F365 * 54F/74F 367 Connection Diagrams

Hex Buffer/Driver With 3-State Outputs

3¢ [16] vee
5] o,
[14] 1
[13] 0
[12] 1
[11] 0
9]0

o
m

NC
-.@@E

Juffer Outputs Sink 64mA

o

GND [10] .
NC @

o -

slelclcicleicla

o]
=
a

oE [1] - [16] vec
12 [15] OF;
o[s [14] 1
1[2 [13] 0
o[s [12] 1
1 [s [11] 0
o[7 0] |
Gnd [8] (9]0

Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC

Ordering Code: See Section 5

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

54F/74F(U.L.)

Pin Names Description HIGH/LOW

OE,, OE, 3-State Output: Enable Input (Active LOW) 0.5/0.375
| Inputs 0.5/0.375
0,0 Outputs 75140 (30)
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Function Table, ’F365

Inputs Outputs
OF, OF, | ) ()
L L L L H
L L H H L
X H X z z
H X X z z

Function Table, ’F367

Inputs Outputs
OE 1 [o) [o)
L L L H L=LOW Voltage Level
L H H L H=HIGH Voltage Level
H X 4 Z X=Immaterial
Z =High Impedance

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
locH 35 50
leoL Power Supply Current 60 90 mA Veeo = Max
lccz 60 90

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F

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

CL=50pF CL=50pF CL=50pF ‘

Min Typ Max | Min Max Min Max

tpLH . 7.0 31
tonL Propagation Delay 70 ns 3.4
tpzH . 14.0 3-1, 3-13
togL Enable Time 11.0 ns 3.2
tPHZ 90 3"1 y 3'1 3
tory Disable Time 17.0 ns 3.12
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54 FI 74 F366 i 54 FI 74 F368 Connection Diagrams
Hex Inverter Buffer s % 5] ve
With 3-State Outputs " [ ) oe:
D l @ EJ [
[¢) E 1] 1
1 [4] E [¢]
o[5] [12]1
| [] mp
o [7] [10] 1
B W@ Gna [8] 3]0
’F366
<7
= 16 | Vcc
5] OF;
4] |
[13] ©
[12] 1
7]
[10] 1
9]0
’F368
Pin Assignment Pin Assignment
for LCC and PCC for DIP and SOIC
Ordering Code: See Section 5
Input Loading/Fan-Out: See Section 3 for U.L. definitions
Pin Names ' Description safggfl_(g;b‘)
—O— OE, 3-State Output: Enable Input (Active LOW) 0.5/0.375
Inputs 0.5/0.375
o Outputs 75140 (30)

4-227




366 ¢ 368

Function Table, '’F366

Inputs Outputs

OF, O, | |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 1 (o] (o]
L L L H L=LOW Voltage Level
L H H L H=HIGH Voltage Level
H X z Z X =Immaterial

Z =High Impedance

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F/74F
Symbol Parameter Min Typ  Max Units Conditions
lccH 35 50
lecL Power Supply Current 60 90 mA Voo = Max
lcoz 60 90

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F

TA = + 25°C TA, VCC = TA’ VCC = Fi
Symbol Parameter Vec= +56.0V Mil Com Units Ng.

C_=50pF C,_=50pF C_ =50 pF :

Min Typ Max | Min Max Min Max

tPLH . 7.0 3'1
tor Propagation Delay 70 ns 3.3
tpzH . 14.0 3-1, 313
tog, Enable Time 11.0 ns 3.42
tphz . . 9.0 3-1, 313
tory Disable Time 17.0 ns 3.12
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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
e 3-State Outputs for Bus Interfacing

Ordering Code: See Section 5

Logic Symbol

L]

Do D1 D2 D3 Ds Ds De D7

Connection Diagrams

CﬁE = EVCC
oo [2] 19] o7
DOE Em
D1E EDG
01E EOB
D, [7] 2] 0
Ds[8] Eﬂm
05[] @04
GNDW rE|LE

Pin Assignment
for DIP and SOIC

D3 D2 02 O1 Dv

6l @ 6 E [
[ b hf |

—{LE

—O| OE

Oo 01 02 O3 04 Os Os O7

HEREERR

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

(4 §9 fe b7 b9

Ds Os O¢ Ds D7
Pin Assignment
for LCC and PCC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Dy-D; Data Inputs 0.5/0.375
LE Latch Enable Input (Active HIGH) 0.5/0.375
OE Output Enable Input (Active LOW) 0.5/0.375
0404 3-State Latch Outputs 75115 (12.5)
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Functional Description

The ’F373 contains eight D-type latches with
3-state output buffers. When the Latch Enable (LE)
input is HIGH, data on the D, inputs enters the
latches. In this condition the latches are
transparent, i.e., 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

Do D1 D2 D3 D4 Ds Ds D7

(e]

o

GGL_ o | «°M c—l %_I
Y Y Yy Y

or —o>— i

Oo 01 02 CIDa (3!4 Os Os 07

m
v
o
b—o|o
b0

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
Power Supply Current Ve = Max, OE = HIGH
locz (All Outputs OFF) 8 55 | mA D,, LE=Gnd
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AC Characteristics: See Section 3 for waveforms and load configurations

373

54FI74F 54F T4F
TA= +25°C TAI VCC= TA! VCC= Fi
Symbol Parameter Veg=+5.0V Mil Com Units Ncga-
C_=50pF C_=50pF | C_=50pF )
Min Typ Max | Min Max Min  Max
teLH Propagation Delay 30 53 70 3.0 85 3.0 80 ns 31
tPHL D, to O, 20 37 5.0 20 70 20 6.0 34
tpLH Propagation Delay 50 9.0 115 5.0 15.0 5.0 13.0 ns 3-1
tPHL LE to O, 30 52 7.0 30 85 30 80 37
tpzH . 20 5.0 11.0 20 135 20 120 3-1, 312
togzL Output Enable Time 20 56 75| 20 100 | 20 85| " 313
tpHz . . 20 45 65 2.0 100 20 75 3-1, 312
tprz Output Disable Time 20 38 60| 20 70 | 20 60| " 313
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA! VCC = TA! VCC = . Fig-
Symbol Parameter Vo= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 2.0 2.0 2.0
ts(L) D, 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) D, to LE 3.0 3.0 3.0
tw(H) LE Pulse Width, HIGH 6.0 6.0 6.0 ns 37
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54 FI 74 F374 Connection Diagrams

With 3:5tate Outputs. o T o
| -otate outiputs oo 3] Slor
Description DOlj 18] o7
The 'F374 is a high-speed, low-power octal D-type flip-flop featuring D‘E [17] 06
separate D-type inputs for each flip-flop and 3-state outputs for bus- 0.5 o
oriented applications. A buffered Clock (CP) and Output Enable (OE) are '] 16] 0
common to all flip-flops. 0: [E [15]0s
D
¢ Edge-triggered D-Type Inputs gu il
¢ Buffered Positive Edge-Triggered Clock 05 [g] 73] 0«
¢ 3-State Outputs for Bus-Griented Applications 035 2] 0.
GND[(_')' mes
Ordering Code: See Section 5 ‘

Pin Assignment
for DIP and SOIC
Logic Symbol
D3 D2 02 O1 D1

dILILL]] PO EEE

Do D1 D2 D3 D2 Ds Ds D7

—cp

—O} OE
0o O: 02 03 04 Os Os O7

RERERRR

04 08 (g (7 b

Ds Os Os D& D7

Pin Assignment
for LCC and PCC

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

. - 54FI/74F(U.L.)
Pin Names Description HIGH/LOW
Dg-D; Data Inputs 0.5/0.375
cP Clock Pulse Input (Active Rising Edge) 0.5/0.375
OE 3-State Output Enable Input (Active LOW) 0.5/0.375
0y-0, 3-State Outputs 75/15 (12.5)
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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 Outputs
D, cp OF 0,
H I L H H=HIGH Voltage Level
L I L L L=LOW Voltage Level
X X H Z X = Immaterial
Z=High Impedance

Logic Diagram

Do D D2 D3 Ds Ds Ds D7
“ ) 4 d L )y L ) )
CP D cP D cP D cP D CpP D cp D CcP D cP D
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
cﬁ—(& [
l l | | l l I
Oo O 02 03 04 Os Os 07

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
Power Supply Current Vec=Max, D, = Gnd
locz (All Outputs OFF) 5% 8 mA OE = HIGH
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA = +25°C TA) VCC = TAv VCC = Fi
Symbol Parameter Vee=+5.0V Mil Com Units Ng.
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 31
tpLH Propagation Delay 40 65 85 4.0 105 40 100 ns 31
tpHL CPto O, 40 65 85 40 11.0 40 10.0 3-7
tpzL ) 20 9.0 115 20 140 20 125
to Output Enable Time 20 58 75| 20 100 | 20 85 31
ns 3-12
tphz . . 20 53 70 20 80 20 80 3-13
tors Output Disable Time 20 43 55| 20 75| 20 65
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA? VCC = TA! Vcc = Fig.
Symbol Parameter Veo= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 2.0 25 2.0
ts(L) D, to CP 2.0 2.0 20
ns 35
th(H) Hold Time, HIGH or LOW 20 2.0 2.0
th(L) D, to CP 2.0 25 2.0
tw(H) CP Pulse Width 7.0 7.0 7.0 ns 37
tw(l) HIGH or LOW 6.0 6.0 6.0

4-234



377

54F|74F377

Octal D Flip-Flop With Clock Enable

s ition, is transferred to the cor-
responding flip-flop’s Q output. Th must be stable only one
setup time prior to the LOW-to-HIGH

operation.

e Ideal for Addressable Register Applications

* 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

L L]

D, D; D, D; D, Ds Dy D;

—{cp
—{cE

QIoCr ?2030405%07

BERES

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

Connection Diagrams

ce[1]
a[ 2]
Do[ 3]
o:[4]
ai[5]
az[s |
D27
s
Q3[9]

Gnd |10

\

~

7

EVCC
[19] o
18] D7
[17] D
[14] 0
[13] 04
ECM
[11]cp

Pin Assignment
for DIP and SOIC

D3 D2

Q2

Q D

BEHEEA

Pin Assignment
for LCC and PCC

54F/74F(U.L.)
Pin Names Description HIGH/LOW
Dy-D; Data Inputs 0.5/0.375
CE Clock Enable (Active LOW) 0.5/0.375
Qp-Q; Data Outputs 25/12.5
CP Clock Pulse Input 0.5/0.375
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L ]

Mode Select-Function Table

Inputs Outputs
Operating Mode —
CP CE D, Q,
Load “1” ! | h H
Load “0” f | | L
Hold (Do Nothing) t h X No Change
X H X No Change

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
| = LOW-to-HIGH Clock Transition
Logic Diagram

Do D1 D2 D3 Da Ds De D7
D al p al4 4o ale 0D O—4LD al+ Ho —+ 4D + o
p>CP ~op CP op CP rop> CP rop CP rop CP ropCP ropCP
cp—>o
Oo (o] 02 03 Oa Os O¢

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

07



DC Characteristics over Operating Temperature Range (unless otherwise specified)

377

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lccn 35 50 Outputs HIGH
Power Supply Current mA Ve = Max
leoL 40 60 Outputs LOW
AC Characteristics: See Section 3 for waveforms and load configurations
54FI/74F 54F 74F

TA = +25°C TA! VCC = TA’ VCC = Fi

Symbol Parameter Veg= +5.0V Mil Com Units Ng'
C_=50pF C_=50pF | C_=50pF ’
Min Typ Max | Min Max Min Max
frmax Maximum Clock Frequency 100 MHz 31
teLn Propagation Delay 11.0 ns 31
tPHL CP to Qn 12.0 3-7
AC Operating Requirements: See Section 3 for waveforms
54F[74F 54F 74F

Ta= +25°C Tas Ve = Ta, Ve = . Fig.

Symbol Parameter Voo = +5.0V Mil Com Units No.
Min Typ Max | Min Max Min Max

ts(H) Setup Time, HIGH or LOW 3.0 ns 35
ts(L) D, to CP 3.0
th(H) Hold Time, HIGH or LOW 1.0 ns 35
th(L) D, to CP 1.0
tg(H) Setup Time, HIGH or LOW 3.0 ns 3.5
ts(L) CE to CP 3.0
th(H) Hold Time, HIGH or LOW 1.0 ns 35
th(L) CE to CP 1.0
tw(L) Clock Pulse Width, LOW 4.0 ns 37
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54FI74F378

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
e Full TTL and CMOS Compatible

Ordering Code: See Section 5

Logic Symbol

S LIl

E Dy Dy D, D3 Dy Ds

—jcP
Q Q@ Q; Q3 Q; Q5

RERRR

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

Connection Diagrams

E|1
Qo [2]
o]
o[F
o[3]
o:[F]
QzE

AN T
~

GND [8]

E Vce
Eos
E Ds
[13] D4
[12] Q.
E D3
m[

ECP

Pin Assignment

for DIP and SOIC

(O]
4 09 (e (7 fig

D3 Q4 NC Ds Ds

Pin Assignment

for LCC and PCC

- 54F/74F(U.L.)
Pin Names Description HIGH/LOW
E Enable Input (Active LOW) 0.5/0.375
Do-Ds Data Inputs 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Qo-Qs Outputs 25/12.5




Functional Description
The 'F378 consists of six edge-triggered D-type
flip-flops with individual D 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 i

nto

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

Truth Table

378

Inputs Output
E |CcP | D, Q,
H I X No Change
L I H H
L I L L

H=HIGH Voltage Level

L=LOW Voltage Level
X =Immaterial

D, D n

D, D, D, D,
CP—D@
I
CP D CP D cCP D CP D CP D CP D I
E E E E E E
Q Q Q Q Q Q
-E_ A
Q Q, Q, Q, Q, Qs

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 (uniess otherwise specified)

54F|74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 30 45 mA Vec=Max, Vep=0
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AC Characteristics: See Section 3 for waveforms and load configurations

54F|74F 54F 74F
Ta= +25°C Tas Vec = Ta Vee= Fi
Symbol Parameter Vee= +5.0V Mil Com Units Ncg>.
C_=50pF C_=50pF C_=50pF ’
Min Typ Max | Min Max Min  Max
fnax Maximum Input Frequency 80 100 70 80 MHz 31
tpLH Propagation Delay 30 55 75 3.0 10.0 3.0 85 ns 3-1
tpHL CP to Q, 35 6.0 85 3.5 105 35 95 37
AC Operating Requirements: See Section 3 for waveforms
54F|74F 54F 74F
TA = +25°C TA! VCC= TA! VCC = . Flg.
Symbol Parameter Vo= +5.0V Mil Com Units No.
Min Typ Max [ Min Max Min  Max
ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0 ns 35
ts(L) D, to CP 4.0 5.0 4.0
th(H) Hold Time, HIGH or LOW 0 2.0 0 ns 3.5
th(L) D, to CP 0 2.0 0
ts(H) Setup Time, HIGH or LOW 4.0 4.5 4.0 ns 3.5
ts(L) Eto CP 10.0 13.0 10.0
th(H) Hold Time, HIGH or LOW 0 0 0 ns 35
th(L) E to CP 0 0 0
tyw(H) CP Pulse Width 4.0 5.0 4.0 ns 3.7
tw(L) HIGH or LOW 6.0 75 6.0
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L -

54 FI 74 F379 Connection Diagrams

\ La
Quad Parallel Register e[ = [76] vec
With Enable o [z] 5]
Qo[3] [12] Qs
Description Do [4] [13] 05
The °F379 is a 4-bit register with buffered common Enable. This device is o:[3] 7)o
similar to the 'F175 but features the common Enable rather than common _1
Master Reset. Qi [] [11] @2
Q{7 10{ Q
¢ Edge-Triggered D-Type Inputs g ol
* Buffered Positive Edge-Triggered Clock GND (8] 9]cp
e Buffered Common Enable Input
¢ True and Complement Outputs Pin Assignment

for DIP and SOIC

Ordering Code: See Section 5

a 9]

GND [10]

L]l
E D,

cpP 12
D; D D [
! z 8 Q- {IJ]‘ l "m o

Hcp AR AR

FTTTTT7]

Logic Symbol

{14 [1s] [16; 17" 1
Q: D NC D Q

Pin Assignment
for LCC and PCC

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

. . 54F[74F(U.L.)
Pin Names Description HIGH/LOW
E Enable Input (Active LOW) 0.5/0.375
Dy-D3 Data Inputs 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
Qp-Q; Flip-Flop Outputs 25/12.5
Qy-Q3 Complement Outputs 25/12.5
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Functional Description

The 'F379 consists of four edge-triggered D-type independent of the CP input. The D, and E inputs
flip-flops with individual D inputs and Q and Q can change when the clock is in either state,
outputs. The Clock (CP) and Enable (E) inputs are provided that the recommended setup and hold
common to all flip-flops. When the E input is times are observed.

HIGH, the register will retain the present data

Truth Table

Inputs Outputs
E CP D, Q@ Q
H=HIGH Voltage Level
H 1 X | NC NC L=LOW Voltage Level
L f H H L X = Immaterial
L 1 L L H = LOW-to-HIGH Transition
NC=No Change

Logic Diagram

Slo—
‘.go-—o
o—

D D D cP D
E E E E
Q Q Q Q Q Q Q Q
E - __.T _T _T —_
Q, Q a, a, Q, Qg

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)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lce Power Supply Current 28 40 mA \é‘;c::MaX; D, E=Gnd,
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI/74F 54F 74F
TA =+ 25°C TA' VCC = TA! VCC= Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C_ =50 pF C_=50pF '
Min Typ Max | Min Max Min Max
frmax Maximum Clock Frequency 100 140 100 MHz 3-1
tpLH Propagation Delay 40 50 65 40 75 ns 3-1
tpHL CP to Q,, Q, 50 65 85 50 95 37
AC Operating Requirements: See Section 3 for waveforms
54F[74F 54F 74F
Ta= +25°C Ta Voo = Ta, Vec = . Fig.
Symbol Parameter Veo= +50V Mil Com Units No.
Min Typ Max { Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 3.0 3.0
ts(L) D, to CP 3.0 3.0
ns 3-5
th(H) Hold Time, HIGH or LOW 1.0 1.0
th(L) D, to CP 1.0 1.0
ts(H) Setup Time, HIGH or LOW 6.0 6.0
ts(L) E to CP 6.0 6.0
ns 35
th(H) Hold Time, HIGH or LOW 0 0
th(L) E to CP 0 0
tw(H) CP Pulse Width 4.0 4.0 ns 3.7
tw(L) HIGH or LOW 5.0 5.0
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S

54 FI 74 F381 Connection Diagrams

— -+

4-Bit Arithmetic Logic Unit a[] - [20] vec

B4 E E Az
Description Ao 3] 18] B
The 'F381 performs three arithmetic and three logic operations on two Bo [4] (7] As
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 So 5] 1685
for use with the 'F182 carry lookahead generator for high-speed expansion s1[6] [15] Cn
to longer word lengths. For ripple expansion, refer to the 'F382 ALU data 7] ol
sheet.

Fo 2] 13]G
¢ Low Input Loading Minimizes Drive Requirements F1[3] 72 Fs
¢ Performs Six Arithmetic and Logic Functions
e Selectable LOW (Clear) and HIGH (Preset) Functions &N [ig 1[F2
* Carry Generate and Propagate Outputs for use with Carry Lookahead

Generator Pin Assignment
for DIP and SOIC
Ordering Code: See Section 5 Fo S & S Bo
(g 6 [ 4

Logic Symbol

[ L]

Ao Bg Ay By Ay By Ag By
P— Cﬂ
—S, GlO
S1 plo— . l .
—Is ® @
FD F1 F2 F3 P C Bs A3 B2
I I ] I Pin Assignment

for LCC and PCC

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

54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-Az A Operand Inputs 0.5/1.50
Bo-B3 B Operand Inputs 0.5/1.50
So-S, Function Select Inputs 0.5/0.375
Cn Carry Input 0.5/1.50
G Carry Generate Output (Active LOW) 25/12.5
P Carry Propagate Output (Active LOW) 25/12.5
Fo-F3 Function Outputs 25/12.5
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Functional Description Function Select Table
Signals applied to the Select inputs Sy-S,
determine the mode of operation, as indicated in Select Operation
the Function Select Table. An extensive listing of
input and output levels is shown in the Truth So S 8
Table. The circuit performs the arithmetic functions
for either active HIGH or active LOW operands, L L L Clea_r
with output levels in the same convention. In the H L L B Minus A
Subtract operating modes, it is necessary to force L H L A Minus B
a carry (HIGH for active HIGH operands, LOW for H H L A Plus B
active LOW operands) into the C,, input of the least
o L L H | A®B
significant package. H L H A+B
L H H AB
The Carry Generate (G) and Carry Propagate (P) H H H Preset
outputs supply input signals to the 'F182 carry
lookahead generator for expansion to longer word H =HIGH Voltage Level
length, as shown in Figure a. Note that an 'F382 L=LOW Voltage Level
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
Ag-A3 Bo-B3 Ag-A7 BBz Ag-A11 Bg-B11 A12-Ay5 B12-B1s
(T O S O S O
A B A B —A B A B
CiN —1C,, +1Cp »1C, »{C, Cn+4f— Cout

F381 F381 F381 F382

S S
/P’ F G P F Faop P S F G p /FV S F OVR OVERFLOW
SYSPLE i i 2 A i 2l o 2 A
/ A y
Fo-Fsl l F4-F7l l Fs-Fnl l F12-F1s

Go Pp  Cnyx G1 Pq Cn+y G2 P2 Cniz
Cn ’F182 CLA

Fig. b 16-Bit Delay Tabulation

PATH SEGMENT TOWARD OUTPUT
F Cnh + 4, OVR
AiorBito P 7.2ns 7.2 ns
Pito Cn + ('F182) 6.2 ns 6.2 ns
Cnto F 8.1 ns —
Cn to Ch + 4, OVR — 8.0 ns
Total Delay 21.5ns 214 ns
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Logic Diagram
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D

o

Vo 1T
1\ FumER

v

o

506

=

17,
Y

1881

'F381
ONLY

[2]]

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

'F382

ONLY
Cn+a
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Truth Table
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
VCC = Max, So'Sa = Gnd,
lcc Power Supply Current 59 89 mA Other Inputs HIGH

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= + 25°C TA! VCC= TA! VCC= Fi

Symbol Parameter Vec= +5.0V Mil Com Units Ng.

C,_ =50 pF C =50pF | C_=50pF :

Min Typ Max | Min Max Min Max

tpLH Propagation Delay 25 81 120 25 13.0 ns 31
teHL C, to F; 25 57 80 25 9.0 3-10
toLn Propagation Delay 4.0 104 15.0 40 16.0 ns 3-1
terL Any AorBto Any F 35 82 11.0 35 120 3-10
toLn Propagation Delay 45 83 200 45 215 ns 31
tpHL S; to F; 40 82 11.0 40 120 3-10
tpLH Propagation Delay 35 64 90 35 10.0 ns 3-1
tPHL AjorB;to G 40 6.8 10.0 40 11.0 3-10
tpLH Propagation Delay 40 7.2 105 40 115 ns 3-1
tpHL Ajor B;to P 35 65 95 35 105 3-10
tpLH Propagation Delay 40 7.8 120 40 13.0 ns 31
tpHL SitoGorP 45 10.2 135 45 145 3-10
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54F/74F 382
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

e Selectable LOW (Clear) and HIGH (Preset) Functions
e LOW Input Loading Minimizes Drive Requirements

e Carry Output for Ripple Expansion

¢ Overflow Output for Twos Complement Arithmetic

Ordering Code: See Section 5

Logic Symbol

NN

Ap By Ay By A2 B2 A3 B3
—Cn Cnsa p—
—s,

— sy
—'s OVR}—
Fo Fy F2 F3

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

Connection Diagrams

A1 1] - 20] vee
B1[2] [19] A2
Ao [3] 18] B2
Bo [4] E A3
so[5] [16] B3
s1[6] [15] Cn
S2 [13] Cnva
Fo [8] 13] OVR
Fi]9] ’J_Z] F3
GND [10) [11] F

Pin Assignment
for DIP and SOIC

o )
i[9 ’Jl\

GND 10| | h E

F2 [11 [ A
F3 w0V
OVR o) A

[4 (5 fig [i7] bg
Cn Bs A3 B2

Pin Assignment
for LCC and PCC

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Ag-Az A Operand Inputs 0.5/1.50
By-Bs B Operand Inputs 0.5/1.50
S-S, Function Select Inputs 0.5/0.375
Ch Carry Input 0.5/1.875
Chsa Carry Output 25/12.5
OVR Overflow Output 25/12.5
Fo-F3 Function Outputs 25/12.5

4249




382

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

Signals applied to the Select inputs Sy-S, a carry (HIGH for active HIGH operands, LOW for
determine the mode of operation, as indicated in active LOW operands) into the C, input of the least
the Function Select Table. An extensive listing of significant package. Ripple expansion is illustrated
input and output levels is shown in the Truth in Figure a. The overflow output OVR is the

Table. The circuit performs the arithmetic functions Exclusive-OR of C, , 3 and C, , 4; a HIGH signal on
for either active HIGH or active LOW operands, OVR indicates overflow in twos complement

with output levels in the same convention. In the operation. Typical delays for Figure a are given in
Subtract operating modes, it is necessary to force Figure b.

Function Select Table

Select
Operation

S S S

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

H H H Preset H=HIGH Voltage Level

L=LOW Voltage Level

Fig. a 16-Bit Ripple Carry ALU Expansion

Ag-Az Bo-B3 As-A7 BsBr Ag-A11 Bg-B11 A12-A15 B12-B1s
A B A B A B A B
CiIN—{Cp F3820n+4 »{Cn F382c"+4 —{Cn F3820"+4 »1C, Fa82 Cn+al— Cout
/F» S /{;> S /E‘ s /|;> s OVR |—>» OVERFLOW
3 3 3 3
SELECT @I ¢ 23 >
\ Y \
Fo-F3 F4-F7 Fg-F11 F12-Fis

Fig. b 16-Bit Delay Tabulation

PATH SEGMENT TOWARD | OUTPUT
F Cn + 4, OVR

Aj or Bito Cn + 4 6.5 ns 6.5 ns
CnhntoCnh+4 6.3 ns 6.3 ns
ChtoCn+4 6.3 ns 6.3 ns
ChtoF 8.1ns —

Cn to Cn + 4, OVR — 8.0 ns
Total Delay 27.2 ns 27.1 ns

S
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OO0

-

OO0OOrOv«™¥v

o r

OVR

[=NeleNoNa)

OO0OO0OO0OO0OO0OOo

Outputs

Fs

Fy

OO« OoO

~ OO Tr~O

- O OO

Or-+v 00O

1

Inputs

$4

So

Truth Table
Function
CLEAR

382

B MINUS A

A MINUS B
A PLUS B
A®B
A+ B

AB
PRESET

Immaterial
4-252
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LOW Voltage Level

0

1=HIGH Voltage Level
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54F[74F

Symbol Parameter Min Typ  Max Units Conditions

Voo =Max; Sy, C,=HIGH

lec Power Supply Current 54 81 mA Other Inputs Gnd

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F

TA =+ 25°C TA! VCC= TA! VCC= Fi
Symbol Parameter Voo= +5.0V Mil Com Units Ng'

C|_=50 pF CL=50 pF CL=5O pF )

Min Typ Max | Min Max Min Max

teLH Propagation Delay 3.0 8.1 120 30 13.0 ns 3-1
tpuL C,toF, 25 57 80 25 90 3-10
tpLH Propagation Delay 4.0 104 15.0 4.0 16.0 ns 3-1
teHL Any A or B to Any F 35 82 11.0 3.5 120 3-10
tpLH Propagation Delay 6.5 11.0 15.0 6.5 16.0 ns 31
terL S; to F; 40 82 205 40 215 3-10
tpLH Propagation Delay 35 6.0 85 35 95 ns 3-1
tPHL Ai or Bi to Cn +4 35 6.5 9.0 35 105 3-10
tpLH Propagation Delay 7.0 125 16.5 70 175 ns 31
tpHL S;to OVRorC, 4 50 9.0 120 5.0 13.0 3-10
tpLH Propagation Delay 35 56 80 35 9.0 ns 31
tPHL Cn tO Cn+4 35 63 90 35 100 3‘10
toLH Propagation Delay 35 80 11.0 35 120 ns 3-1
tpmL C, to OVR 45 7.1 100 45 11.0 3-10
toLH Propagation Delay 70 115 155 7.0 16.5 ns 31
tPHL A| or BI to OVR 55 8.0 105 55 11.5 3-10
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54 FI 74 F384 Connection Diagrams

8-Bit Serial/Parallel Twos Complement Multiplier - oy of
cc
xs[2 [15] v
Description
The 'F384 is an 8-bit by 1-bit sequential logic element that multiplies two X2|3 [14] X
numbers represented in twos complement notation. The device X1 E [13] Xs
implements Booth’s algorithm internally to produce a twos complement %ol 72] xs
product that needs no subsequent correction. Parallel inputs accept and
store an 8-bit multiplicand (Xy-X7). The multiplier word is applied to the Y sp(6 [11] X7
input in a serial bit stream, least significant bit first. The product is cel5 EK
clocked out at the SP output, least significant bit first.
GND |8 9|M
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 Pin Assignment
internal flip-flops to the start condition and enables the X latches to for DIP and SOIC

accept new multiplicand data.

Ordering Code: See Section 5

Logic Symbol

LI

y PL X7 X6 X5 X4 X3 X2 X1 Xo

M
K
CP

| 1]

SP

Pin Assignment
for LCC and PCC

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

. . 54F/74F(U.L.)
Pin Names Description HIGH/LOW
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
K Serial Expansion Input 0.5/0.375
M Mode Control Input 0.5/0.375
PL Asynchronous Parallel Load Input (Active LOW) 0.5/0.75
Xo-X7 Multiplicand Data Inputs 0.5/0.375
Y Serial Multiplier Input 0.5/0.375
SP Serial XeY Product Output 25/12.5
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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 Y,
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 T, It is
assumed that PL goes LOW shortly after the CP
rising edge that marks the beginning of T, and
goes HIGH again shortly after the beginning of T,.
The LSB (Y) of the multiplier is applied to the Y
input during T, and combines with X in the least
significant cell to form the appropriate D input (X,
Yo) to the sum flip-flop. This is clocked into the
sum flip-flop by the CP rising edge at the
beginning of T, and this LSB (Sy) of the product is
available shortly thereafter at the SP output of the
package. The next-least bit (Y,) of the multiplier is
also applied during T,. The detailed logic design of
the cell is such that during T, the D input to the
sum flip-flop of the least significant cell contains

Logic Diagram

not only XyY but also, the X,Yo product. Thus the
term (X;Yo+ XoY4) is formed at the D input of the
least significant sum flip-flop during T, and this
next-least term S, of the product is available at the
SP output shortly after the CP rising edge at the
beginning of T;. 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 X,Y, and X,Y,; as well as
XoY,. During each succeeding bit time the SP
output contains information formed one stage
further upstream. For example, the SP output
during Ty contains X;Yq, which was actually formed
during T,.

The MSB Y; (the sign bit Yg) of the multiplier is
first applied to the Y input during Tg and must also
be applied during bit times Ty through Tys. 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 X;; to X4-X;
of the most significant package. Whereas the 8x8
multiplication required 18 clock periods (m + n to
form the product terms plus T, to clear the
multiplier plus T,; to recognize and store S;s), the
arrangement of Figure ¢ requires 12 + n bits to
form the product terms plus the bit times to clear
the multiplier and to recognize and store SP, 1.

X7 Xe Xs Xa X3 X2 X1 Xo
D D D D D D D
E Q Q ol | @ Q al | a Q
PL 4> l
Yao
Y—V-DO———D o'
—{cp
%3 A7 As As As A3 A2 A1 Ao
. CLEAR
ADDER/SUBTRACTOR AND REGISTERS
Y. 7 cp M K SUM
cLock N ) I
S o aj—sp
M Dc
%
K No- >
VvV T

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 t
pu ra Outpu Function
PL CP K M X; Y Ya1 SP
X X L L X X X X Most Significant Multiplier Device
X X GCS H X X X X Devices Cascaded in Multiplier String
Load New Multiplicand and Clear
L X X X op X L L Internal Sum and Carry Registers
H X X X X X X X Device Enabled
H f X X X L L AR Shift Sum Register
Add Multiplicand to Sum
H ! X X X L H AR Register and Shift
Subtract Multiplicand from Sum
H T X X X H L AR Register and Shift
H ! X X X H H AR Shift Sum Register
H=HIGH Voltage Level OP=X; latches open for new data (i =0-7)
L =LOW Voltage Level AR = Output as required per Booth’s algorithm
= LOW-to-HIGH Transition X =Immaterial -

CS =Connected to SP output of high order device

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 60 90 mA Ve =Max

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F

TA = 4+25°C TA» VCC = TA! Vcc = Fig

Symbol Parameter Vee= +5.0V Mil Com Units No-
C_=50pF C_=50pF | C_=50pF ’

Min Typ Max | Min Max Min Max

fmax Maximum Clock Frequency 80 100 70 MHz 31
tpLH Propagation Delay 35 65 9.0 35 100 ns 31
tpHL CP to SP 35 65 9.0 35 100 37
; 341

tout Fropagation Delay 6.0 10.0 130 60 140 | ns oV
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AC Operating Requirements: See Section 3 for waveforms

54F|74F 54F 74F
TA = +25°C TA! VCC = TA! VCC = . Fig.
Symbol Parameter Voo= +50V Mil Com Units 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 20
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) Setuplime, HIGH or LOW 5.5 6.5
ts(L) X, to PL 5.5 6.5
ns 3-14
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) X, to PL 20 2.0
tw(H) CP Pulse Width 7.0 7.5 ns 3.7
tw(L) HIGH or LOW 5.5 6.0
tw(l) PL Pulse Width, LOW 6.5 7.0 ns 3-11
Recovery Time
trec PL to CP 5.5 6.0 ns 3-11
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Fig. a Conceptual Carry Save Adder Cell

MULTIPLICAND

Xi
ENABLE FROM
MULTIPLIER — N
BITS Ya Ya-1 I ; ] l
ENABLE
I GATE I
| | TO S INPUT
. ] OF NEXT
' > A So 10 Q [ FULL ADDER
PARTIAL PRODUCT si FULL SUM STAGE
FROM SP OUTPUT OF 1 18, ADDER FLIP-FLOP I
PREVIOUS STAGE (SUBTRACTOR)
l | Co p— —qCP l
Cp
} -]
| o ar I
CARRY
| FLIP-FLOP |
I cp |
I & |
- 4— cLock
1 L__ CLEAR
BIT CELL

Fig. b Timing Diagram Showing 18 Clock Cycle Operation of 8x8
Multiplication

To T1 T2 T3 Ta Ts Te Tz Ts Tg Tio Tit Tz Tz Tia Tis Tie Tiz To Ty T2
TIME

PARALLEL
MULTIPLICAND
WORD

LOAD

~_TUUU U YU Uiy

DATA ON
Y INPUT

DATAON

SP OUTPUT L L | So|S1|S2|S3) Sa| Ss|Se | S7 | Ss| So |S10fS11|S12|S13|8S1afSis| L L So
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Fig. ¢ 12-Bit by n-Bit Twos Complement Multiplier

Y o
X11X10 X9 Xs X7 Xs X5 X4 X3 X2 X1 Xo
X7 Xs Xs X4 X3 X2 X1 Xo X7 Xe X5 Xa X3 X2 X1 Xo
Y Y
L—————K SP K
L ——M 'F384 H——M 'F384 SP}— OUTPUT
—orL 9 rL
—{cp cp

CLEAR

CLOCK
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54F/74F 385

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 Adder/Subtractors

¢ Twos Complement Arithmetic

¢ Synchronous Operation

e Common Clear and Clock

* Ones Complement or Magnitude-Only Capability

Ordering Code: See Section 5

Logic Symbol

EEENEEEENEN

Ay By Sy Ay B, Sy Az By S3 Ay By S,

—]cr

—Oo| MR
Fy Fy Fs Fa

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

Connection Diagrams

crfa
Fi[2]
s4[3]
B¢ [4]
NGe
Az [6]
B2[7]
s [g]
F2[9]

GND @

Ay T
-

E Vee
[19]F4
[18]s4
17184
6]
@[
3]s
[12]Fs
[11] MR

Pin Assignment
for DIP and SOIC

F2 (9]
GND [10]
MR [11]
Fs [i2]
s3 13

z

S2 B
B @
[ |

«] >
BE

(3]s
@e
[A)cp
[2:0] Vee
[19) Fa

(4 03 (g [ bg

Bs A3 A4

Ba Ss

Pin Assignment
for LCC and PCC

. - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
A-Ay A Operand Inputs 0.5/0.375
B¢-B, B Operand Inputs 0.5/0.375
S-S, Function Select Inputs 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
MR Asynchronous Master Reset Input (Active LOW) 0.5/0.375
Fq-F4 Sum or Difference Outputs 25/12.5




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 Seiect (S) input should be LOW for the Add

(A plus B) mode and HIGH for the Subtract
(A minus B) 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.

385

In the Subtract mode, the B operand is internally
complemented. Presetting the carry flip-flop to one
completes the twos complement transformation by
adding one to ‘A plus B’ during the first (LSB)
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.

Truth Table
Inputs* Internal Output*
Carry
Function
MR S A B (o C, F
L L X X L L L Clear
L H X X H H L
H L L L L L L
H L L L H L H
H L L H L L H
H L L H H H L Add
H L H L L L H
H L H L H H L
H L H H L H L
H L H H H H H
H H L L L L H
H H L L H H L
H H L H L L L
H H L H H L H
H H H L L H L Subtract
H H H L H H H
H H H H L L H
H H H H H H L

H=HIGH Voltage Level

L=LOW Voltage Level

X =!mmaterial

* =Inputs before CP transition, output after C

C,4 =Carry flip-flop state before (C) and after (C4) clock

transition
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Logic Diagram

CP
CLOCK

A

By

St
ADD/
SUBTRACT

MR
MASTER
RESET

>

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

TO 3 OTHER
ADDER/SUBTRACTORS
t -:) D Q|—F1 sum
D SuM !
-ojcp
CLR
[
seT 1 &
CARRY _| T,
—dcp
D o—e CLR
[ [ TO 3 OTHER
ADDER/SUBTRACTORS

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F
Symbol Parameter Min Typ  Max Units Conditions
lee Power Supply Current 68 95 mA Ve = Max
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AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 2500 TA, VCC= TA, VCC = Fi
Symbol Parameter Vee= +50V Mil Com Units Ng.
C_=50pF C_ =50 pF C_=50pF .
Min Typ Max [ Min Max Min  Max
fmax Maximum Clock Frequency 70 100 65 70 MHz 31
teLH Propagation Delay 35 6.0 8.0 3.0 10.0 35 9.0 ns 3-1
tpHL CP to F, 40 7.0 90 35 11.0 40 10.0 37
Propagation Delay 31
tpHL MR to F, 55 9.0 12.0 5.0 14.0 55 13.0 ns 311
AC Operating Requirements: See Section 3 for waveforms
54F[74F 54F 74F
TA = +25°C TA! VCC = TA’ VCC= . Flg.
Symbol Parameter Voo = +5.0V Mil Com Units No.
Min Typ Max | Min Max Min Max
ts(H) Setup Time, HIGH or LOW 15.0 175 15.0
ts(L) A, to CP 15.0 17.5 15.0
ns 3-5
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) A, to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 15.0 17.5 15.0
ts(L) B, or S, to CP 15.0 17.5 15.0
ns 3-5
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) B, or S, to CP 0 0 0
tw(H) CP Pulse Width 6.0 7.0 6.0 ns 3.7
tw(L) HIGH or LOW 6.0 7.0 6.0
tw(L) MR Width, LOW 6.0 6.5 6.0 ns 3-11
trec Recovery Time, MR to CP 8.5 10.0 9.5 ns 3-11
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54F/74F 395

4-Bit Cascadable Shift Register
ith 3-State Outputs

Shift Register with serial and parallel synchronous
operatlng F d four 3-state buffer outputs. The shifting and loading
operations are 6o Ilecﬁ%yi{he state of the Parallel Enable (PE) input.
When PE is HIGH, data/i § %frgm the Parallel Data inputs (Dy-Ds) into
the register synchronous i ng%t;I to LOW transition of the Clock in-
put (CP). When PE is LOW, ﬁéﬁd@% : 8-Serial Data input (D) is loaded
into the Qq flip-flop, and the data’ in h%ﬁ gister is shifted one bit to the
right in the direction (Qy-Q;-Qx-Qj) sync}iar is with, :the negative clock
transition. The PE and Data inputs are fully e&g A ered and must be
stable only one setup prior to the HIGH-to-LOW transitiogfof the clock.

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 (Qg) is tied to the Serial Data input
(D) of the next register for serial expansion applications. The Qg output
is not affected by the 3-state buffer operation.

* 4-Bit Parallel Load Shift Register

* Independent 3-State Buffer Outputs

¢ Separate Qg Output for Serial Expansion
¢ Asynchronous Master Reset

Ordering Code: See Section 5

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

Connection Diagrams

R[] ~
ps[2]
Do[ 3 |
D4[4]
2[5 |
D3[ 6 |
PE[7 |

Evcc
[15] 0o
[14] s
[13]a,
12]a3
[11]as
[10]cP

9]0

m

GndE

Pin Assignment

for DIP and SOIC

Pin Assignment
for LCC and PCC

Logic Symbol

| | 1] ]

—bs

PE D, D, D, D,

—CP Qs|—

OE
MR Q, Q; Q, Q3

HEER

54F/74F(U.L.)

Pin Names Description HIGH/LOW
Dy, D4, Dy, Dg Data Inputs 0.5/0.375
D¢ Serial Data Input 0.5/0.375
PE Enable Input 0.5/0.375
MR Master Reset (Active LOW) 0.5/0.375
OE Output Enable (Active LOW) 0.5/0.375
CP Clock Pulse Input (Active Falling Edge) 0.5/0.375
Qg Serial Expansion Output 25/12.5

Qp, Q4, Qy, Q3 Data Outputs

75/15 (12.5)
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Mode Select-Function Tables

Register Inputs Outputs
Operating Modes — —
MR cP PE Dg D, Q Q, Q, Q;
Reset (clear) L X X X X L L L L
I H | | I X L qo a4 a2
Shift Right H | | h X H % a G
H ] h X I L L L L
Parallel Load H | h X h H H H H
3-State Buffer Inputs Outputs
Operating Modes —
OE Q,(Register) Qq, Q4, Q,, Q3 Qg
L L L L
Read L H H H
. H L 4 L
Disable Buffers H H 7 H

H=HIGH Voltage Level

L=LOW Voltage Level

an = 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

| =HIGH-to-LOW transition

DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current mA Voo = Max
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Logic Diagram

Do D4 D2 D3

>

Ds

> CP

o> CP —op> CP OPCP

MR

2

OE

Qo Q1 Q2 Q3 Qg

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

54FI74F 54F 74F
TA= +25°C TA, Vcc= TA’ VCC= Fig
Symbol Parameter Vo= +5.0V Mil Com Units No-
C_ =50pF C _=50pF | C_=50pF '
Min Typ Max | Min Max Min Max
fnax Maximum Clock Frequency 105 MHz 31
teLH Propagation Delay 7.0 ns 31
teHL Clock to Buffer Outputs 7.0 3-8
toLH Propagation Delay 7.0 ns 31
tPHL Clock to QS Output 7.0 3-8
Propagation Delay 3-1
terL MR to Output 120 ns 3.9
tpzh . 1.5 31, 3-12
tog Enable Time 7.5 ns 3.3
tpuz . . 7.0 3-1, 312
toiy Disable Time 55 ns 3.13
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AC Operating Requirements: See Section 3 for waveforms

54F|74F 54F 74F
Ta= +25°C Ta Voo = Ta Vo= . Fig.
Symbol Parameter Veo= +50V Mil Com Units No.
Min Typ Max | Min Max | Min Max
tg(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 ns 3.8
tw(L) HIGH or LOW 5.0
ty(H) MR Pulse Width 5.0 ns 3.9
tw(L) HIGH or LOW 5.0
trec Recovery Time, MR to Clock 7.0 ns 3-11




398 « 399

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 Connection Diagrams
* Fully Positive Edge-Triggered Operation
e Both True and Complement Outputs—’F398

—
S|t - EVcc
Qal2 19| Q,
Ordering Code: See Section 5 _'E :]_d
G, [3] 18] Q4
. I 1
Logic Symbols [t ]
|1aE Ehd
ImE Ehc
EREEEEN o7 o
] loa lia lob lib loc tic lod hia %3] 36,
—1ICcP thg: EQc
Q. Q. Qp G, Q; Q; Qu Qg GND q [11]cp
’F398
‘v'
\ \ ‘ | i | l ‘ o o NC ha loa su EVCC
loa ba lob lib Yoc hic lod hd 6 & [@ Q. [2] E]Qd
1 zp @ a |0aE Elod
Q. Q@ Q. Qg @s ey 3]1he
1 1 1 e B e
{20 vee
! 6 11] |
'F399 oo [
QDE Eoc
& GND [8] [s]cp
foc tic NC hg log
’F399
Pin Assignment 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

. - 54F/74F(U.L.)
Pin Names Description HIGH/LOW
S Common Select Input 0.5/0.375
CP Clock Pulse Input (Active Rising Edge) 0.5/0.375
loalog Data Inputs from Source 0 0.5/0.375
l1a-lg Data Inputs from Source 1 0.5/0.375
Q,-Qq Register True Outputs 25/12.5
Q,-Qq4 Register Complementary Outputs ('F398) 25/12.5
Functional Description Function Table
The 'F398 and 'F399 are high-speed quad 2-port
registers. They select four bits of data from either Inputs Outputs n
of two sources (Ports) under control of a common —
Select input (S). The selected data is transferred to S lo l4 Q Q*
a 4-bit output register synchronous with the LOW- | | X L H
to-HIGH transition of the Clock input (CP). The | h X H L
4-bit D-type output register is fully edge-triggered. h X | L H
The Data inputs (loy, l1x) and Select input (S) must h X h H L
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

and Q outputs.

Logic Diagram

H =HIGH Voltage Level

L =LOW Voltage Level

h=HIGH Voltage Level one setup time prior to
the LOW-to-HIGH clock transition

| = LOW Voltage Level one setup time prior to
the LOW-to-HIGH clock transition

X =Immaterial

lob

b

he

lod

14

CP

CP

cpP

cp

* 'F398 only

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
’F398 25 38 VCC = Max, VIN =Gnd
lcc Power Supply Current
"F399 22 34 CP=T

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA =+ 25°C TA! VCC = TA! VCC = FI
Symbol Parameter Vee=+5.0V Mil Com Units Ng‘
C,=50pF C_=50pF | C_=50pF .
Min Typ Max | Min Max Min Max
fmax Input Clock Frequency 100 140 80 100 MHz 31
tpLH Propagation Delay 30 57 75 30 95 30 85 ns 31
tpHL CPtoQorQ 30 68 95 30 115 3.0 100 37
AC Operating Requirements: See Section 3 for waveforms
54FI74F 54F 74F
TA = +25°C TA’ Vcc = TA7 Vcc = Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 3.0 45 3.0
ts(L) I, to CP 3.0 4.5 3.0
ns 31,35
th(H) Hold Time, HIGH or LOW 1.0 15 1.0
th(L) 1, to CP 1.0 15 1.0
ts(H) Setup Time, HIGH or LOW 7.5 10.5 8.5
ts(L) S to CP ('F398) 75 10.5 8.5
tg(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
ty(H) CP Pulse Width 4.0 40 4.0 ns a7
tw(b) HIGH or LOW 5.0 7.0 5.0
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54F[74F401

CRC Generator/Checker

D
T Redundancy Check (CRC) Generator/Checker provides an
advanc implementing the most widely used error detection

al data handling systems. A 3-bit control input

ot polynomials. The list of polynomials in-
Il as their reciprocals (reverse
on is incorporated for polynomials
preset inputs are provided for
utput indicates whether or

cludes CRC-16 and
polynomials). Automat
of degree less than 16. Sepa
floppy disk and other applications
not a transmission error has occurred
back during check word transmission. The
all TTL families.

mpatible with

¢ Eight Selectable Polynomials

¢ Error Indicator

e Separate Preset and Clear Controls

e Automatic Right Justification

e Fully Compatible with all TTL Logic Families

¢ 14-Pin Package

* 9401 Equivalent

e Typical Applications:
Floppy and Other Disk Storage Systems
Digital Cassette and Cartridge Systems
Data Communication Systems

Ordering Code: See Section 5

Logic Symbol

S]]

P Sq S; S, CWE
—pD al—
—ol|cp ER—
MR

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

kol input inhibits feed-

Connection Diagrams

o[

Pl 2
mR[4 |
s[5 ]
ncls |
Gnd'I

[1a]vec
[13]er
[12]a
[11]p

[ 10]cwE

9 INC
8]s,

NC [9]
GND
NC [11]
s2 (i
NC

Pin Assignment

for DIP and SOIC

Pin Assignment

[BIP
[2] cp
[1]NC

[20] v

[19] LR

for LCC and PCC

54F/74F(U.L.)

Pin Names Description HIGH/LOW
S¢S, Polynomial Select Inputs 0.5/0.375
D Data Input 0.5/0.375
CP Clock Input (Operates on HIGH-to-LOW Transition) 0.5/0.375
CWE Check Word Enable Input 0.5/0.375
P Preset (Active LOW) Input 0.5/0.375
MR Master Reset (Active HIGH) Input 0.5/0.375
Q Data Output 25/12.5
ER Error Output 25/12.5
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Block Diagram

POLYNOMIAL
SELECT

CHECK
WORD
ENABLE

PRESET

DATA

DATA OUTPUT

cLOCK ===

16-BIT REGISTER

MASTER
RESET

ERROR

DETECTOR ERROR
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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 usefu! polynomials. The 'F401 im-
plements the polynomials listed in Tabie 1 by ap-
plying the appropriate logic levels to the select
pins Sy, S; and S,.

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 Sy, S; and S, 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

is gated with the most significant output (Q) 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 n
last check bit has been entered into the 'F401 by a
HIGH-to-LOW transition of CP. 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.

Table 1
Select Code
Polynomial Remarks
S, S, S,
L L L X164+ X15 + X2+ 1 CRC-16
L L H X164+ X144 X+1 CRC-16 REVERSE
L H L X164 X154 X134 X7+ X4 + X2+ X1 + 1
L H H X124 X1+ X3+ X2+ X+ 1 CRC-12
H L L X84+ X7+ X5+ X4+ X+1
H L H X841 LRC-8
H H L X164+ X124 X5+ 1 CRC-CCITT
H H H X184 X1 4 X4+ 1 CRC-CCITT REVERSE
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Fig. 1 Equivalent Circuit for X16 + X15+ X2+ 1

D

E—ODC

—oOj CP
MR MR MR
MR —Dc ? ? ?

cp
CWE

Fig. 2 Check Word Generation

DATA
CHECK WORD
ENABLE DATA PLUS
(NOTE 1 AND 3) CHECK BITS
NOTE 2
P CWE
D F401
CRC Q
GENERATOR/
CHECKER
CLOCK ——OcP
MR
NOTE 2

NOTES:

1. Check word Enable is HIGH while data is being clocked, LOW while transmission of
check bits. ’

2. 'FA01 must be reset or preset before each computation.
3. CRC check bits are generated and appended to data bits.

e ——
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

54FI74F

Symbol Parameter Min Typ  Max Units Conditions

lec Power Supply Current 70 110 mA Ve = Max, Inputs Open

AC Characteristics: See Section 3 for waveforms and load configurations

54F[74F 54F 74F
TA= +25°C TA’ VCC= TA’ VCC= Fl
Symbol Parameter Vec=+5.0V Mil Com Units Ng'
C_=50pF C_=50pF C_=50pF :
Min Typ Max | Min Max Min  Max

frnax Maximum Clock Frequency 70 MHz 3-1
tpLH Propagation Delay 15.0 ns 31
tpHL CPtoQ 15.0 3-8
Propagation Delay 3-1

teHL MR to Q 1.0 ns 311
Propagation Delay 3-1

teLH P to ER 120 ns 311
Propagation Delay 31

tPLH ﬁ to Q 12.0 ns 3-11
Propagation Delay 31

teHL MR to ER 15.0 ns 311
Propagation Delay 3-1

teLr P to ER 15.0 ns 311
tpLH Propagation Delay 15.0 ns 3-1
tF’HL CP to ER 15.0 3-8

4-275



AC Operating Requirements: See Section 3 for waveforms

54FI74F 54F 74F
Symbol Parameter J £c==++255- ;((\, Tas :A/ﬁc = TA’C\(/)fﬁ = Units I;ig
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
t(L) CWE to CP 5.0 ns 36
th(H) Hold Time, HIGH or LOW 0
to(L) D and CWE to CP 0
tu(L) P Pulse Width, LOW 9.0 ns 39
tw(L) Clock Pulse Width, LOW 10.0 ns 3-8
tw(H) MR Pulse Width, HIGH 9.0 ns 3-11
troc pocotery Time 10.0 ns 311
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54F/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, 32"d 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

e Other Polynomials Available

e Separate Preset and Clear Controls

¢ Expandable

e Automatic Right Justification

¢ Error Output Open Collector

e Typical Applications
Floppy and Other Disk Storage Systems
Digital Cassette and Cartridge Systems
Data Communication Systems

Ordering Code: See Section 5

Logic Symbol

HNEEE

Sy Sy S, S3 D CWE
cp ER

Iy

— SEI DICW

RFB RO
P MR

T

Connection Diagrams

el = [16] Voo
P [2] [15] 54
MR [3] [14] 54
o [4] 3] s,
cwaG[5]| 2] s3
RFB [ | 11] picw
sel [7] [10] RO
GND E (9] ER

Pin Assignment
for DIP and SOIC

B @6 E A
el [g] [B1p
GND [ig] [2]cp
Ne 1] 1!1]NC
ER 12 I|20|v~
RO 13 [19] s0
W @ @

Pin Assignment
for LCC and PCC
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Input Loading/Fan-Out: See Section 3 for U.L. definitions

54F/74F(U.L.)
Pin Names Descrlptlon HIGH/LOW
So-S3 Polynomial Select Inputs 0.5/0.25
CWG Check Word Generate Input 0.5/0.25
D/ICW Serial Data/Check Word 10/5(2.5)
D Data Input 0.5/0.25
ER Error Output *10(5)
RO Register Output 10/5(2.5)
CP Clock Pulse 0.5/0.25
SEI Serial Expansion Input 0.5/0.25
RFB Register Feedback 0.5/0.25
MR Master Reset 0.5/0.25
P Preset 0.5/0.25

*Open Collector

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 Sy, Sy,
S,, and Sj;.

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 Sy, S, S,, and S3
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

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.

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 S=0, in which all bits are cleared.
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Block Diagram

So
Polynomial —S: ROM
Select —S:
—Ss
CONTROL
. Preset
Master Reset /] 2)
MR P
Data —— D D/ICW —————  Data/Checkword
Checkword __ | CWG
Generate 16 BIT REGISTER
Register Feedback —RFB ROF———  Register Output
Serial Input ——SEI
CP
Clock ——J
ERROR ERROR
DETECTOR ER ERROR
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Table 1
Select Code .
Hex Ss S, S S Polynomial Remarks
0 L L L L 0 $=0
C H H L L X32 4 X26 4 X23 4 X22 4 X16 4 Ethernet
D H H L H [ X124 X114 X104+ X84 X7+ X5+ X4+ X2+ X + 1 Polynomial
E H H H L | X324 X314+ X27 4 X26 + X25 4 X194 X16 + Ethernet
F H H H H [ XB+X1B4 X124 X114 X094 X7+ X6+ X5+ X4+ X2+ X+1| Residue
7 L H H H |[X6rxB5ix2sq CRC-16
B H L H H | X164 X124 X124 X541 CRC-CCITT
3 L L H H | X564+ X554 X49 + X45 + X41 +
2 L L H L | X394 X384 X37 4 X36 4 X31 4+ 56th
4 L H L L | X224 X194+ X17 4 X164+ X154 X144 X1 + X9+ Order
8 H L L L [ X54+X+1
5 L H L H | X484 X36 4 X35 + 48th
9 H L L H | X234+ X214+ Order
1 L L L H | X154 X134 X84+ X241
6 L H H L | X324 X284 X214+ 32nd
A H L H L [ X1 4+X2+1 Order
Table 2
Select Code P; P, Py P C, C; G Polynomial
0 0 0 0 0 1 0 0 S$=0
C 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 0 0 Order
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




DC Characteristics over Operating Temperature Range (unless otherwise specified)
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54F/74F
Symbol Parameter Min Typ  Max Units Conditions
lec Power Supply Current 110 165 mA Vceo = Max
AC Characteristics: See Section 3 for waveforms and load configurations
54FI74F 54F 74F
TA= +25°C TA, VCC= TA! Vcc= Fi
Symbol Parameter Vec=+50V Mil Com Units Ng'
C_=50pF C_=50pF | C_=50pF )
Min Typ Max | Min Max Min Max

fmax Maximum Clock Frequency 30 45 30 MHz 3-1
tpLH Propagation Delay 8.5 15.0 19.0 95 21.0 ns 31
tpHL CP to D/ICW 10.5 18.0 23.0 9.0 240 3-7
thLH Propagation Delay 8.0 135 17.0 7.0 19.0 ns 3-1
tene CP to RO 8.0 140 18.0 7.0 200 37
tpLH Propagation Delay 15.5 26.0 33.0 13.5 35.0 ns 31
tpHL CP to ER 85 145 185 75 205 3-7
tpLH i Propagation Delay 110 185 23.5 95 255 ns 31
teHL P to D/ICW 115 195 245 10.0 26.5 3-8

Propagation Delay A 3-1
tpLH P to RO 9.5 16.0 20.5 85 225 ns a8

Propagation Delay 31
tpLH P to ER 10.0 17.0 215 9.0 235 ns 38
tpLH Propatation Delay 10.5 18.0 23.0 9.5 25.0 ns 3-1
tpHL MR to D/CW 11.0 19.0 24.0 10.0 26.0 31

Propagation Delay 31
teHL MR to RO 9.0 165 195 80 215 ns 311

Propagation Delay 3-1
tpLH MR to ER 16.5 28.0 35.5 145 375 ns 311
tpLh Propagation Delay 6.0 10.5 13.5 5.0 15.0 ns 3-1
tpHL D to DICW 75 12.0 16.0 6.5 180 34
teLh Propagation Delay 6.5 11.0 14.0 55 155 ns 31
tpHL CWG to DICW 7.0 120 155 6.0 175 34
tpLH Propagation Delay 115 195 245 105 265 ns 31
tehL S, to DICW 9.5 16.0 20.0 85 220 34
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AC Operating Requirements: See Section 3 for waveforms

54F/74F 54F 74F
TA = +25°C TA! VCC = TA’ Vcc= . Flg.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
tg(H) Set up Time, HIGH or LOW 4.5 5.0
ts(L) SEl to CP 45 5.0
ns 3-6
th(H) Hold Time, HIGH or LOW 0 0
th(L) SEl 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 135 15.0
ts(L) Sy to CP 13.0 14.5
ns 3-6
th(H) Hold Time, HIGH or LOW 0 0
th(L) S, to CP 0 0
ts(H) Set up Time, HIGH or LOW 9.0 10.0
ts(L) D to CP 9.0 10.0
ns 3-6
th(H) Hold Time, HIGH or LOW 0 0
th(L) D 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 45 ns 3.7
tw(L) HIGH or LOW 4.0 45
tw(H) MR Pulse Width, HIGH 4.0 45 ns 3-11
tw(L) P Pulse Width, LOW 4.0 45 ns 311
Recovery Time
trec MR to CP 3.0 25
ns 3-6
Recovery Time
trec B to CP 5.0 6.0
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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, Py-P3). The second ROM capability (Cy) 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 (C,)
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
DD 7B)46. 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.

402

The ’F402 expandable CRC generator checker

contains 6 popular CRC polynomials, 2-16th Order,
2-32nd QOrder, 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 D input,
output data is on D/ICW. 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 D/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 D 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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Applications
Vce
56th Order
48th Order
K7 Error Output 32nd Order
Serial Data Out Ethernet
Ethernet Residue
l !—|— CRC-16
=00 RO — CRC-CCITT
R So 1 1000 11
Dat.aICRC CWG Sq 1 010111
Serial Data D S2 0 111110
Clock cP S3 0 001101
’F402 ME
p
SEI RFB
ER RO
So 0 101100
CWG S1 1 010100
D S2 0 001100
CP S3 0 111100
’F402 M,R
P
SEI RFB
ER RO
So 0 100000
CWG Sq 0 00O0OOTO
D S2 1 000O0O0TO
CP S3 0 00O0OOOTDO
MR
’F402 —
P
SEI RFB
ER RO
So 0 000O0OOO
CWG S1 0 00O0O0O0OO
D S2 0 00O0O0OO0CO
cP S3 1 0000O0O0TO
MR X
Fa02 " Zero Reg
P Initialize Reg.
SEI RFB
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54FI/74F403

First-In First-Out (FIFO) Buffer Memory

b%fry optimized for high-speed disk or tape controllers
¢ation buffer applications. It is organized as 16-words by
4-bits and ‘may be expanded to any number of words or any number of
bits in multiples” ‘Data may be entered or extracted
asynchronously in%ig P étggel,%allowing economical implementation

of buffer memories. V9L »
T Y.V
The 'F403 has 3-state outputs which | p@ﬁdﬁdeq versatility and is fully
compatible with all TTL families. Yl fn
| i '?;% -
= ﬁ.ﬁ"‘"gﬁg | 'S
* Serial or Parallel Input Y &

o Serial or Parallel Output

e Expandable without External Logic

¢ 3-State Outputs

e Fully Compatible with all TTL Families
¢ Slim 24-Pin Package

Ordering Code: See Section 5

Logic Symbol

| 1]

PL Dg D3 D, Dy Dy
s

IES IRF JO—
CPsI

L

TOP
TOS
OES
CPSO ORE |[O—

EO
MR Q; Q, Q; Q Qg

ERRR

Lbdd |

Con

nection Diagrams

iRF[1]
pL[ 2]
o[ 3]
o1[]
D2[ 5|
D36 |
Ds[ 7|
cesi[E]
es[]
TTS[10
MR[11

Gnd|12

= [24]vee
23] ORE
[22] s
21]ao
E
1]
18]Q;
[17]€0
[16]cPsO
15[OES
[1a]T0s
[13]ToP

Pin Assignment
for DIP and SOIC

Pin Assignment
for LCC and PCC
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Input Loading/Fan-Out: See Section 3 for U.L. definitions

- 54F/74F(U.L.)
Pin Names Description HIGH/LOW
Dg-D3 Parallel Data Inputs 1.0/0.23
Dg Serial Data Input 1.0/0.23
PL Parallel Load Input 1.0/0.23
CPSI Serial Input Clock 1.0/0.23
1ES Serial Input Enable 1.0/0.23
TTS Transfer to Stack Input 1.0/0.23
OES Serial Output Enable 1.0/0.6
TOS Transfer Out Serial 1.0/0.23
TOP Transfer Out Parallel 1.0/0.23
MR Master Reset 1.0/0.23
OE Output Enable 1.0/0.23
CPSO Serial Output Clock 1.0/0.23
Qo-Q3 Parallel Data Outputs 130/10
Qg Serial Data Output 10/10
TRF Input Register Full 10/5
ORE Output Register Empty 10/5

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.

. A 4-bit wide, 14-word deep fall-through stack
with self-contained control logic.

. An Output Register with parallel and serial data
outputs as well as control inputs and outputs
for output handshaking and expansion.

N

w

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 F; flip-flop and resetting
the other flip-flops. The Q-output of the last flip-
flop (FC) is brought out as the ‘Input Register Full’
output (IRF). After initialization this output is HIGH.



403

Parallel Entry—A HIGH on the PL input loads the
Dy-D3 inputs into the Fy-F; 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, 1ES
must be LOW to establish row mastership (see
Expansion section).

Serial Entry—Data on the Dg input is serially
entered into the Fj, Fy, Fy, Fy, FC shift register on
each HIGH-to-LOW transition of the CPSI clock
input, provided TES and PL are LOW.

After the fourth clock transition, the four data bits
located in the four flip-flops, Fy-F3. The FC flip-flop
is set, forcing the TRF output LOW and internally
inhibiting CPST clock pulses from affecting the
register, Figure 2 illustrates the final positions in a
’F403 resulting from a 64-bit serial bit train. By is
the first bit, Bgs the last bit.

Transfer to the Stack—The outputs of Flip-Flops
Fo-F5 feed the stack. A LOW level on the 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 re-initialized. Note that
this initialization is postponed until PL is LOW
again. Thus, automatic FIFO action is achieved by
connecting the TRF 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
TTS 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.

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
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, Qg, 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,
Qg (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 TRF
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 TES input from a row
master or a slave of higher priority.

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
TRF 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
TES input to ground while a slave receives its IES
input from the TRF 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 TRF outputs of all devices will be
HIGH. Thus, only the row master receives a LOW
on the TES 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 TTS 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 OES input is received.
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Block Diagram

ES
03 |02 |0y | Do
o 1
J— INPUT DATA
cpsi—O} wE
J— INPUT O —
ES——O|  conTROL INPUT REGISTER
s —O|
—Of
MR—e—O COS’I;"SSL 14X 4 STACK
oRE
oEs——0) L
OouTPUT OUTPUT REGISTER
ToP CONTROL
05— OUTPUT DATA
cpso—-ﬂ
Qg
€0
H .
Fig. 1 Conceptual Input Section
I INPUT DATA |
loa 0, 0, Dp
PL
INITIALIZE l
oS S s S N
g ) Q 0 Q D Q 0 a 0 op—
F3 F2 Fi o fC
e o] c? —of c? —of cp rofc o — AF
R R R R R

s ——4_J

INPUT REG —~ STACK _—
(PULSE DERIVED FROM TTS)

DATA INPUTS TO STACK




403

Fig. 2 Final Positions in a ’F403 Resulting from a 64-Bit Serial Train
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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-Bit Serial Input
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DC Characteristics over Operating Temperature Range (uniess otherwise specified)

54F|74F
Symbol Parameter Min Typ  Max Units Conditions
lec Supply Current 115 170 mA Ve = Max, Inputs Open

AC Characteristics: See Section 3 for waveforms and load configurations

54FI74F 54F 74F
TA= +25°C TA1 Vcc= TA’ VCC= Fi
Symbol Parameter Veo=+5.0V Mil Com Units N¢g>.
C_=50pF C_=50 pF C_=50pF )
Min Typ Max | Min Max Min Max
Propagation Delay,
teHL Negative-Going 25.0
CP to IRF Output 31
ns 403-a
Propagation Delay, 403-b
LT Negative-Going
TS to RF 64.0
t Propagation Delay,
tPLH Negative-Going 40.0 ns 3-1, 403-¢c
PHL CPSO to Qg Output 23.0 403d
t Propagation Delay,
tPLH Positive-Going 56.0 ns 3-1
PHL TOP to Outputs Qy-Q3 45.0 403-e
Propagation Delay,
teHL Negative-Going 42.0 ns 3-1, 403-c
CPSO to ORE 403-d
Propagation Delay,
tpHL 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 31
ns 403-g
Propagation Delay, 403-h
tpLH Negative-Going . 28.0
PL to Positive-Going IRF
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AC Characteristics (cont’d).

54FI74F 54F 74F
TA =+ 25°C TA’ Vcc = TA! Vcc: Fi
Symbol Parameter Vo= +5.0V Mil Com Units Ng.
C_=50pF C_=50pF C_=50pF '
Min Typ Max | Min Max Min Max
Propagation Delay,
teLH Positive-Going 38.0 ns 31
OES to ORE
Propagation Delay,
tpLH Positive-Going - 40.0 ns 341
IES to Positive-Going IRF 403-h
tpzH Propagation Delay, 14.0
tPZL OE to Qo, Q1, Qz, 03 14.0 31
ns 3-12
tpHz Propagation Delay, 14.0 313
tPLZ OE to Qo, Q1, Qz, 03 14.0
t Propagation Delay,
tPZ"‘ Negative-Going 18.0
PzL OES to Qg 18.0 31
ns 3-12
t Propagation Delay, 3-13
tP“Z Negative-Going 14.0
PLZ OES to Qg 14.0
torT Fall Through Time 600 ns 3-1, 403-f
t Parallel Appearance Time, 5.0
AP ORE to 00'03
" " ns 3-1
t Serial Appearance Time, 10.0
AS ORE to Qg
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AC Operating Requirements: See Section 3 for waveforms

54F[74F 54F 74F
TA = +25°C TA, VCC= TA’ Vcc= Fig.
Symbol Parameter Veg= +5.0V Mil Com Units No.
Min Typ Max | Min Max | Min Max
ts(H) Set-up Time, HIGH or LOW 28.0
ts(L) Dg to Negative CPSI 28.0 i, 403-a
th(H) Hold Time, HIGH or LOW 0 403b
%&up T_inle, HIGH or LOW 0 403-a
ts(H) TTS to IRF 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 TES to CPSI
(L) Set-up Time, LOW | 76.0 ns 403-b
Negative-Going TTS 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(b) HIGH or LOW 20.0 403-b
. 403-g
tw(H) PL Pulse Width, HIGH 40.0 ns 403-h
403-a
TTS Pulse Width, LOW 403-b
twl(b) Serial or Parallel Mode 200 ns 403-c
403-d
tw(L) MR Pulse Width, LOW 25.0 ns 403-f
tw(H) TOP Pulse Width 20.0 i
t,(L) HIGH or LOW 30.0 ns 403-¢
t,(H) CPSO Pulse Width 32.0 ns 403-c
tw(L) HIGH or LOW 30.0 403-d
toe Recovery Time 10.0 ns 403-f

MR to any Input
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Fig. 403-a Serial Input, Unexpanded or Master Operation
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Fig. 403-d Serial Output, Slave Operation
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Fig. 403-g Parallel Load Mode, 4-Bit Word (Unexpanded) or master in Parallel Expansion
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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 (Ry), Stack Pointer (R,), and
Operand Address (R,). The 'F407 implements 16 instructions which allow
either pre or post decrement/increment and register-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.

¢ High-Speed—Greater than a 30 MHz Microinstruction Rate
¢ Three 4-bit Registers

¢ 16 Instructions for Register Manipulation

¢ Two Separate Output Ports, One Transparent

¢ Relative Addressing Capability

¢ 3-State Outputs

e Optional Pre or Post Arithmetic

¢ Expandable in Multiples of Four Bits

© 24-Pin Slim Package

Ordering Code: See Section 5
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