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Introduction

This data book presents advanced information on
Fairchild’s very high-speed, low-power CMOS logic
family, fabricated with Fairchild’s state-of-the-art
CMOS process.

FACT (Fairchild Advanced CMOS Technology)
utilizes Fairchild’s 1.3 um Isoplanar silicon gate
CMOS process to attain speeds similar to that of
Advanced Low Power Schottky while retaining the
advantages of CMOS logic, namely, ultra low power
and high noise immunity. As an added benefit,
FACT offers the system designer superior line
driving characteristics and excellent ESD and latch-
up immunity.

The FACT family consists of devices in two
categories:

1. AC, standard logic functions with CMOS
compatible inputs and TTL and MOS
compatible outputs;

2. ACT, standard logic functions with TTL
compatible inputs and TTL and MOS
compatible outputs.

Section 1 Literature Classification, Product

Index and Selection Guide
Tabulation of device numbers to assist in locating
appropriate technical data.

Section 2 FACT Descriptions and Family
Characteristics

Basic information on FACT performance including

technologies.

Section 3 Ratings, Specifications and
Waveforms

Section 4 Design Considerations
Information to assist both TTL and CMOS
designers to get the most out of Fairchild’s FACT
family.

Section 5 Data Sheets

Section 6 Package Outlines and Ordering
Information

Section 7 CMOS Gate Array Family FGC
Series

Section 8 CMOS Gate Array Computer
Aided Design Tools

Section 9 CMOS Gate Array Packaging

Section 10 Field Sales Offices and

Distributor Locations
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Literature Classification

PRELINMINARY

Preliminary: This product is in sampling or preproduction stage. This document contains advanced informa-
tion and specifications that are subject to change without notice. Fairchild reserves the right to make
changes at any time in order to improve design and provide the best product possible.



FAIRCHILD
— Product Index and

Selection Guide

Product Index
’ACXX Devices — CMOS Input Levels

Device No. Description

54ACI74AC00 Quad 2-Input NAND Gate

54AC/74AC02 Quad 2-Input NOR Gate

54ACI74AC04 Hex Inverter

54ACI7T4AC08 Quad 2-Input AND Gate

54ACI/74AC10 Triple 3-Input NAND Gate

54ACI/7T4AC11 Triple 3-Input AND Gate

54ACI74AC14 Hex Inverter Schmitt Trigger
54ACI74AC20 Dual 4-Input NAND Gate

54ACI74AC32 Quad 2-Input OR Gate

54ACIT4AC74 Dual D Flip-Flop

54ACI/74AC86 Quad 2-Input Exclusive-OR Gate
54ACI/74AC109 Dual JK Positive Edge-Triggered Flip-Flop
54AC/74AC138 1-0f-8 Decoder/Demultiplexer
54ACI/74AC139 Dual 1-of-4 Decoder/Demultiplexer
54AC/7T4AC151 8-Input Multiplexer

54AC/74AC153 Dual 4-Input Multiplexer

54ACIT4AC157 Quad 2-Input Multiplexer

54AC/74AC158 Quad 2-Input Multiplexer

54AC/74AC160 BCD Decade Counter, Asynchronous Reset
54ACI/74AC161 4-Bit Binary Counter, Asynchronous Reset
54AC/74AC162 BCD Decade Counter, Synchronous Reset
54AC/74AC163 4-Bit Binary Counter, Synchronous Reset
54ACIT4AC168 4-Bit Bidirectional Binary Counter
54ACI/7T4AAC169 4-Bit Bidirectional Binary Counter
54ACI74AC174 Hex D Flip-Flop with Master Reset
54AC/7T4AC175 Quad D Flip-Flop with Master Reset
S54ACI7T4AC190 Up/Down Decade Counter

54ACI/74AC191 Up/Down Binary Counter

54ACI7T4AC192 Up/Down Decade Counter

54AC/74AC193 Up/Down Binary Counter

54ACI7T4AC240 Octal Buffer/Line Driver

54ACI74AC241 Octal Buffer/Line Driver

54ACI74AC244 Octal Buffer/Line Driver

54ACI74AC245 Octal Bidirectional Transceiver
54AC/74AC251 8-Input Multiplexer

54AC/74AC253 Dual 4-Input Multiplexer

Page No.

5-3
55
5-7
59

5-11
5-13
5-15
5-18

5-20
5-22
5-27
5-29

5-34
5-39
5-43
5-47

5-51
5-55
5-59
5-66

5-59
5-66
5-77
5-77

5-85
5-89
5-94
5-94

5-102
5-102
5-109
5-112

5-115
5-118
5-121
5-1256
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Device No.

54ACI74AC257
54AC/74AC258
54AC/7T4AC273
54ACI/74AC299

54ACI/74AC323
54AC/74AC352
54AC/74AC353
54ACI74AC373

B54AC/74AC374
54AC/7T4AC377
54AC/74AC378
54AC/74AC379

54AC/74AC398
54AC/74AC399
54AC/74AC520
54AC/74AC521

54AC/74AC533
54AC/74AC534
54AC/74AC540
54AC/74AC541

54AC/74AC563
54AC/74AC564
54AC/74AC568
54AC/74AC569

54AC/74AC573
54ACI/7T4AC574
54AC/74AC640
54AC/74AC643

54ACIT4AC646
54AC/74AC648
54AC/7T4AC705
54AC/74ACT708

54AC/74AC723
54ACI/74AC725
54AC/7T4AC818
54AC/74AC821

54AC/74AC822
54AC/74AC823
54ACI7T4AC824
54AC/T4AC825

Description

Quad 2-Input Multiplexer
Quad 2-Input Multiplexer
Octal D Flip-Flop

Octal Shift/Storage Register

Octal Shift/Storage Register
Dual 4-Input Multiplexer
Dual 4-Input Multiplexer
Octal D Latch

Octal D Flip-Flop

Octal D Flip-Flop with Clock Enable
Parallel D Register with Enable
Quad D Flip-Flop with Enable

Quad 2-Port Register
Quad 2-Port Register

8-Bit Identity Comparator with Pull-Up Resistors

8-Bit |dentity Comparator

Octal Transparent Latch
Octal D Flip-Flop

Octal Buffer/Line Driver
Octal Buffer/Line Driver

Octal D Latch

Octal D Flip-Flop

4-Bit Bidirectional Decade Counter
4-Bit Bidirectional Binary Counter

Octal D Latch

Octal D Flip-Flop
Octal Transceiver
Octal Transceiver

Octal Bus Transceiver and Register
Octal Bus Transceiver and Register
DSP ALU

64 x 9 FIFO Memory

64 x 9 FIFO

512 x 9 FIFO

Diagnostic and Pipeline Register
10-Bit D Flip-Flop

10-Bit D Flip-Flop
9-Bit D Flip-Flop
9-Bit D Flip-Flop
8-Bit D Flip-Flop

1-4
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5-129
5-133
5-137
5-142

5-149
5-156
5-161
5-165

5-170
5-175
5-180
5-185

5-190
5-190
5-223
5-223

5-228
5-233
5-238
5-238

5-241
5-246
5-251
5-251

5-260
5-265
5-270
5-273

5-276
5-280
5-284
5-296

5-314
5-330
5-346
5-354

5-354
5-359
5-359
5-366



Device No.

54ACI74AC826
54AC/74AC841
54AC/74AC842
54AC/74AC843

54ACI74AC844
54AC/74AC845
54AC/74AC846
54AC/74AC1010

54AC/7T4AC1016
54ACI74AC1017

Description

8-Bit D Flip-Flop

10-Bit Transparent Latch
10-Bit Transparent Latch
9-Bit Transparent Latch

9-Bit Transparent Latch
8-Bit Transparent Latch
8-Bit Transparent Latch
16 x 16 Multiplier/Accumulator

16 x 16 Parallel Multiplier
16 x 16 Parallel Multiplier with Common Clock

’ACTXX Devices — TTL Input Levels

54ACT/74ACTO00
54ACT/74ACT04
54ACT/7T4ACTO08
54ACT/74ACT14

54ACT/74ACT32
54ACT/74ACT74
54ACT/74ACT109
54ACT/74ACT138

54ACT/7T4ACT139
54ACT/74ACT151
54ACT/74ACT153
54ACT/T4ACT157

54ACT/74ACT158
54ACT/74ACT160
54ACT/74ACT161
54ACT/74ACT162

54ACT/74ACT163
54ACT/74ACT174
54ACT/74ACT175
54ACT/74ACT240

54ACT/74ACT241
54ACT/74ACT244
54ACT/74ACT245
54ACT/74ACT251

54ACT/74ACT253
54ACT/74ACT257
54ACT/74ACT258
54ACT/74ACT273

Quad 2-Input NAND Gate
Hex Inverter

Quad 2-Input AND Gate

Hex Inverter Schmitt Trigger

Quad 2-Input OR Gate

Dual D Flip-Flop

Dual JK Positive Edge-Triggered Flip-Flop
1-0f-8 Decoder/Demultiplexer

Dual 1-of-4 Decoder/Demultiplexer
8-Input Multiplexer

Dual 4-Input Multiplexer

Quad 2-Input Multiplexer

Quad 2-Input Multiplexer

BCD Decade Counter, Asynchronous Reset
4-Bit Binary Counter, Asynchronous Reset
BCD Decade Counter, Synchronous Reset

4-Bit Binary Counter, Synchronous Reset
Hex D Flip-Flop with Master Reset

Quad D Flip-Flop

Octal Buffer/Line Driver

Octal Buffer/Line Driver

Octal Buffer/Line Driver

Octal Bidirectional Transceiver
8-Input Multiplexer

Dual 4-Bit Multiplexer
Quad 2-Input Multiplexer
Quad 2-Input Multiplexer
Octal D Flip-Flop
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5-366
5-373
5-373
5-378

5-378
5-385
5-385
5-392

5-402
5-413

5-3

5-9
5-15

5-20
5-22
5-29
5-34

5-39
5-43
5-47
5-51

5-556
5-59
5-66
5-59

5-66
5-85
5-89
5-109

5-112
5-115
5-118
5-121

5-1256
5-129
5-133
5-137




Device No. Description Page No.
54ACT/74ACT299 Octal Shift/Storage Register 5-142
54ACT/74ACT323 Octal Shift/Storage Register 5-149
54ACT/74ACT352 Dual 4-Input Multiplexer 5-156
54ACT/74ACT353 Dual 4-Input Multiplexer 5-161
54ACT/74ACT373 Octal D Latch 5-165
54ACT/74ACT374 Octal D Flip-Flop 5-170
54ACT/75ACT377 Octal D Flip-Flop with Clock Enable 5-175
54ACT/74ACT378 Parallel D Register with Enable 5-180
54ACT/74ACT379 Quad D Flip-Flop with Enable 5-185
54ACT/74ACT398 Quad 2-Port Register 5-190
54ACT/74ACT399 Quad 2-Port Register 5-190
54ACT/74ACT488 General Purpose Interface Bus (GPIB) Circuit 5-195
54ACT/74ACT520 8-Bit Identity Comparator with Pull-Up Resistors 5-223
54ACT/74ACT521 8-Bit Transparent Comparator 5-223
54ACT/74ACT533 Octal Transparent Latch 5-228
54ACT/74ACT534 Octal D Flip-Flop 5-233
54ACT/74ACT540 Octal Buffer/Line Driver 5-238
54ACT/74ACT541 Octal Buffer/Line Driver 5-238
54ACT/74ACT563 Octal D Latch 5-241
54ACT/74ACT564 Octal D Flip-Flop 5-246
54ACT/74ACT573 Octal D Latch 5-260
S54ACTI/74ACT574 Octal D Flip-Flop 5-265
54ACT/74ACT640 Octal Transceiver 5-270
54ACT/74ACT643 Octal Transceiver 5-273
54ACTI/74ACT705 DSP ALU 5-284
S54ACT/74ACT708 64 x 9 FIFO Memory 5-296
54ACTI/74ACT723 64 x 9 FIFO 5-314
S54ACTI/74ACT725 512 x 9 FIFO 5-330
54ACT/74ACT818 Diagnostic and Pipeline Register 5-346
54ACT/74ACT821 10-Bit D Flip-Flop 5-354
54ACT/74ACT822 10-Bit D Flip-Flop 5-354
54ACT/74ACT823 9-Bit D Flip-Flop 5-359
54ACT/74ACT824 9-Bit D Flip-Flop 5-359
54ACT/74ACT825 8-Bit D Flip-Flop 5-366
54ACT/74ACT826 8-Bit D Flip-Flop 5-366
54ACT/74ACT841 10-Bit Transparent Latch 5-373
54ACT/74ACT842 10-Bit Transparent Latch 5-373
54ACT/74ACT843 9-Bit Transparent Latch 5-378
54ACT/74ACT844 9-Bit Transparent Latch 5-378
54ACT/74ACT845 8-Bit Transparent Latch 5-385
54ACT/74ACT846 8-Bit Transpareit Latch 5-385
54ACT/74ACT1010 16 x 16 Multiplier/Accumulator 5-392
54ACT/74ACT1016 16 x 16 Parallel Multiplier 5-402

54ACT/74ACT1017 16 x 16 Parallel Multiplier with Common Clock 5-413

L ]
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Selection Guide

Gates
Function Device Page
No.
NAND
Quad 2-Input 54AC/74ACO00 5-3
Quad 2-Input 54ACT/74ACT00 5-3
Triple 3-Input 54AC/74AC10 5-11
Dual 4-Input 54AC/74AC20 5-18
AND
Quad 2-Input 54ACI/74AC08 5-9
Quad 2-Input 54ACT/74ACT08 5-9
Triple 3-Input 54AC/74AC11 5-13
OR/NOR/Exclusive-OR
Quad 2-Input OR 54AC/74AC32 5-20
" Quad 2-Input OR 54ACT/74ACT32 5-20
Quad 2-Input NOR 54AC/74AC02 5-5
Quad 2-Input Exclusive-OR 54AC/74AC86 5-27
Invert
Hex Inverter 54AC/74AC04 5-7
Hex Inverter 54ACT/74ACTO04 5-7
Hex Schmitt Trigger Inverter S54ACI/74AC14 5-15
Hex Schmitt Trigger Inverter 54ACT/74ACT14 5-156
Registers
Function Device Clock Page
Inputs No.
Quad 2-Port Register 54AC/74AC398 1) 5-190
Quad 2-Port Register 54ACT/74ACT398 1[I 5-190
Quad 2-Port Register 54AC/74AC399 1) 5-190
Quad 2-Port Register 54ACT/74ACT399 1) 5-190
Diagnostic and Pipeline Register 54AC/74AC818 2 5-346
Diagnostic and Pipeline Register 54ACT/74ACT818 2 5-346




Flip-Flops

. . 3-State Master Page
Function Device Outputs Reset No.
Dual D 54AC/74AC74 No Yes 5-22
Dual D 54ACT/74ACT74 No Yes 5-22
Dual JK 54AC/74AC109 No Yes 5-29
Dual JK 54ACT/74ACT109 No Yes 5-29
Quad D 54ACI74AC175 No Yes 5-89
Quad D 54ACT/74ACT175 No Yes 5-89
Quad D 54AC/74AC379 No No 5-185
Quad D 54ACT/74ACT379 No No 5-185
Hex D 54ACI/7T4AC174 No Yes 5-85
Hex D 54ACT/74ACT174 No Yes 5-85
Hex D 54AC/74AC378 No No 5-180
Hex D 54ACT/7T4ACT378 No No 5-180
Octal D 54AC/74AC273 No Yes 5-137
Octal D 54ACT/74ACT273 No Yes 5-137
Octal D 54AC/74AC374 Yes No 5-170
Octal D 54ACT/74ACT374 Yes No 5-170
Octal D 54AC/74AC377 ‘No No 5-175
Octal D 54ACT/74ACT377 No No 5-175
Octal D 54AC/74AC534 Yes No 5-233
Octal D 54ACT/74ACT534 Yes No 5-233
Octal D 54AC/74AC564 Yes No 5-246
Octal D 54ACT/74ACT564 Yes No 5-246
Octal D 54AC/74AC574 Yes No 5-265
Octal D 54ACTI/74ACT574 Yes No 5-265
Octal D 54ACI74AC825 Yes Yes 5-366
Octal D 54ACT/74ACT825 Yes Yes 5-366
Octal D 54AC/74AC826 Yes Yes 5-366
Octal D 54ACT/74ACT826 Yes Yes 5-366
9-Bit D 54ACI/74AC823 Yes Yes 5-359
9-Bit D 54ACT/74ACT823 Yes Yes 5-359
9-Bit D 54AC/74AC824 Yes Yes 5-359
9-Bit D 54ACT/74ACT824 Yes Yes 5-359
10-Bit D 54ACI74AC821 Yes Yes 5-354
10-Bit D 54ACT/74ACT821 Yes Yes 5-354
10-Bit D 54AC/74AC822 Yes Yes 5-354
10-Bit D 54ACT/74ACT822 Yes Yes 5-354
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Latches
3-State | Broadside Page

Function Device Outputs Pinout No.
Octal 54AC/74AC373 Yes No 5-165
Octal 54ACT/74ACT373 Yes No 5-165
Octal D 54AC/74AC563 Yes Yes 5-241
Octal D 54ACT/74ACT563 Yes Yes 5-241
Octal D 54AC/74AC573 Yes Yes 5-260
Octal D 54ACT/74ACT573 Yes Yes 5-260
Octal Transparent 54AC/74AC533 Yes No 5-228
Octal Transparent 54ACT/74ACT533 Yes No 5-228
Octal Transparent 54AC/74AC845 Yes Yes 5-385
Octal Transparent 54ACT/7T4ACT845 Yes Yes 5-385
Octal Transparent 54AC/74AC846 Yes Yes 5-385
Octal Transparent 54ACT/74ACT846 Yes Yes 5-385
9-Bit Transparent 54AC/74AC843 Yes Yes 5-378
9-Bit Transparent 54ACT/74ACT843 Yes Yes 5-378
9-Bit Transparent 54AC/74AC844 Yes Yes 5-378
9-Bit Transparent 54ACT/74ACT844 Yes Yes 5-378
10-Bit Transparent 54AC/74ACB841 Yes Yes 5-373
10-Bit Transparent 54ACT/74ACT841 Yes Yes 5-373
10-Bit Transparent 54AC/74AC842 Yes Yes 5-373
10-Bit Transparent 54ACT/74ACT842 Yes Yes 5-373
Counters

. Parallel 3-State Page
Function Device Entry Reset u/iD Outputs Ng.
BCD Decade 54AC/74AC160 S A No No 5-59
BCD Decade 54ACT/74ACT160 S A No No 5-59
BCD Decade 54AC/74AC162 S S No No 5-59
BCD Decade 54ACT/74ACT162 S S No No 5-59
4-Bit Decade 54AC/74AC190 A — Yes No 5-94
4-Bit Decade 54AC/74AC192 A A Yes No 5-102
4-Bit Decade 54AC/74AC568 S SIA Yes Yes 5-251
4-Bit Binary 54AC/74AC161 S A No No 5-66
4-Bit Binary 54ACT/74ACT 161 S A No No 5-66
4-Bit Binary 54AC/74AC163 S S No No 5-66
4-Bit Binary 54ACT/74ACT163 S S No No 5-66
4-Bit Binary 54AC/74AC168 S — Yes No 5-77
4-Bit Binary 54AC/74AC169 S — Yes No 5-77
4-Bit Binary 54ACI/74AC191 A — Yes No 5-94
4-Bit Binary 54AC/7T4AC193 A A Yes No 5-102
4-Bit Binary 54AC/74AC569 S S/IA No Yes 5-251

S =Synchronous
A =Asynchronous




Buffers/Line Drivers

Enable
. Inverting/ Broadside | Page
Function Device Inputs R
(Level) Non-Inverting Pinout No.
Octal 54AC/74AC240 2(L) | No 5-109
Octal 54ACT/7T4ACT240 2(L) | No 5-109
Octal 54AC/74AC241 1(H) & 1(L) N No 5-112
Octal 54ACTI74ACT241 1(H) & 1(L) N No 5112
Octal 54AC/74AC244 2(L) N No 5-115
Octal 54ACTITAACT244 2(L) N No 5-115
Octal 54AC/74AC540 2(L) | Yes 5-238
Octal 54ACTI/T4ACT540 2(L) | Yes 5-238
Octal 54AC/74AC541 1(H) & 1(L) N Yes 5-238
Octal 54ACTI7T4ACT541 1(H) & 1(L) N Yes 5-238
L=LOW H=HIGH
FIFOs
3-State Page
Function Device Input Output Outputs No.
64 x 9 FIFO Memory 54AC/74AC708 Parallel Parallel Yes 5-296
64 x 9 FIFO Memory 54ACT/74ACT708 Parallel Parallel Yes 5-296
64 x 9 FIFO 54AC/74ACT723 Parallel Parallel Yes 5-314
64 x 9 FIFO 54ACT/7T4ACT723 Parallel Parallel Yes 5-314
512 x 9 FIFO 54ACI7T4AC725 Parallel Parallel Yes 5-330
512 x 9 FIFO 54ACT/7T4ACT725 Parallel Parallel Yes 5-330
Decoders/Demultiplexers
) Active- Active- Active-
Function Device SOW | HiGH LOW | Address | a9°
Enable Outputs Inputs )
1-0f-8 54ACI/74AC138 2 1 8 3 5-34
1-0f-8 54ACT/74ACT138 2 1 8 3 5-34
Dual 1-of-4 54ACI/74AC139 1&1 No 484 28&2 5-39
Dual 1-of-4 54ACT/7T4ACT139 1&1 No 4&4 28&2 5-39
Arithmetic Functions
Function Device Features Pﬁ(g’e
16 x 16 Multiplier/Accumulator 54AC/74AC1010 2s Complement & Unsigned Arithmetic 5-392
16 x 16 Multiplier/Accumulator S54ACTI/74ACT1010 | 2s Complement & Unsigned Arithmetic 5-392
16 x 16 Multiplier 54ACI74AC1016 2s Complement & Unsigned Arithmetic 5-402
16 x 16 Multiplier 54ACT/7T4ACT1016 | 2s Complement & Unsigned Arithmetic 5-402
16 x 16 Multiplier 54ACI7T4AC1017 Common Clock 5-413
16 x 16 Multiplier 54ACT/7T4ACT1017 | Common Clock 5-413
Arithmetic Logic Unit for DSP 54AC/74AC705 16-Bit ALU and 8 x 8 Parallel Multiplier/
Accumulator 5-284
Arithmetic Logic Unit for DSP 54ACT/7T4ACT705 16-Bit ALU and 8 x 8 Parallel Multiplier/
Accumulator 5-284




Shift Registers

. . No. of Serial | 3-State | Page
Function Device Bits Reset Inputs [Outputs| No.
Octal Shift/Storage 54AC/74AC299 8 A 2 Yes 5-142
Octal Shift/Storage 54ACT/74ACT299 8 A 2 Yes 5-142
Octal Shift/Storage 54AC/74AC323 8 S 2 Yes 5-149
Octal Shift/Storage 54ACT/74ACT323 8 S 2 Yes 5-149
A = Asynchronous S =Synchronous
Multiplexers

Enable
. . True Complement | Page
Function Device Inputs Output Output No.
(Level)
8-Input 54AC/74AC151 1(L) Yes Yes 5-43
8-Input 54ACT/74ACT151 1(L) Yes Yes 5-43
8-Input 54AC/74AC251 1(L) Yes Yes 5-121
8-Input 54ACT/74ACT251 1(L) Yes Yes 5-121
Dual 4-Input B54ACI/74AC153 2(L) Yes No 5-47
Dual 4-Input 54ACT/74ACT153 2(L) Yes No 5-47
Dual 4-Input 54AC/74AC253 2(L) Yes No 5-125
Dual 4-Input 54ACT/74ACT253 2(L) Yes No 5-125
Dual 4-Input 54AC/74AC352 2(L) No Yes 5-156
Dual 4-Input 54ACT/74ACT352 2(L) No Yes 5-156
Dual 4-Input 54AC/74AC353 2(L) No Yes 5-161
Dual 4-Input 54ACT/74ACT353 2(L) No Yes 5-161
Quad 2-Input 54ACI/74AC157 1(L) Yes No 5-51
Quad 2-Input 54ACT/74ACT157 1(L) Yes No 5-51
Quad 2-Input 54AC/74AC158 1(L) No Yes 5-565
Quad 2-Input 54ACT/74ACT158 1(L) No Yes 5-55
Quad 2-Input 54AC/74AC257 1(L) Yes No 5-129
Quad 2-Input 54ACT/74ACT257 1(L) Yes No 5-129
Quad 2-Input 54AC/74AC258 1(L) No Yes 5-133
Quad 2-input 54ACT/74ACT258 1(L) No Yes 5-133
Comparators
Function Device Features Page No.
Octal Identity Comparator 54AC/74AC520 Expandable 5-223
Octal Identity Comparator 54ACT/74ACT520 Expandable 5-223
Octal Identity Comparator 54AC/74AC521 Expandable 5-223
Octal Identity Comparator 54ACT/74ACT521 Expandable 5-223




Transceivers/Registered Transceivers

Enable
Function Device Registered Inputs gg:::; P:ge

(Level) )
Octal Bidirectional Transceiver 54ACI/74AC245 No 1(L) Yes 5-118
Octal Bidirectional Transceiver 54ACT/74ACT245 No 1(L) Yes 5-118
Octal Bus Transceiver & Register 54AC/74AC646 Yes 1L) & 1(H) | Yes 5-276
Octal Bus Transceiver & Register 54AC/74AC648 Yes 1(L) & 1(H) | Yes 5-280
Octal Bidirectional Transceiver 54AC/74AC640 No 1(L) Yes 5-270
Octal Bidirectional Transceiver 54ACT/74ACT640 No 1(L) Yes 5-270
Octal Bidirectional Transceiver 54AC/74AC643 No 1(L) Yes 5-273
Octal Bidirectional Transceiver 54ACT/74ACT643 No 1(L) Yes 5-273




FGC Series—Sub 2, Silicon Gate CMOS

Product

Gate

Equiv.

110
Levels

Typical
Internal
Gate Delay
(ns)

Typical
Buffer Delay'

Input  Output
(ns) (ns)

Power

(W)

Max
110

Packaging?

FGC0500

540

TTL/ICMOS

1.1

21 23

40

20, 24, 28, 40 PDIP
20, 24, 28, 40 CDIP
44 PLCC
44 CLCC

FGC1200

1188

TTL/ICMOS

1.1

2.0 3.8

73

24, 28, 40, 48 PDIP
24, 28, 40, 48 CDIP
44, 68 PLCC

44, 68, 84 CLCC
68, 84 PPGA

68, 84 CPGA

FGC2400

2625

TTLUCMOS

1.1

20 3.8

105

24, 28, 40, 48, 64 PDIP
24, 28, 40, 48, 64 CDIP
44,68, 84 PLCC
44,68, 84 CLCC

68, 84, 120 PPGA

68, 84, 120 CPGA

FGC4000

3960

TTL/ICMOS

1.1

2.0 3.8

133

40, 48 PDIP
40, 48 CDIP

-44, 68, 84 PLCC

44, 68, 84 CLCC

68, 84, 120, 144 PPGA
68, 84, 120, 144 CPGA
132 CFPAK

FGC6000

6000

TTL/ICMOS

11

2.0 3.8

158

68, 84 PLCC
68, 84 CLCC

84, 120, 144 PPGA
84, 120, 144, 180 CPGA
132 CFPAK

FGC8000

7896

TTL/ICMOS

1.1

2.0 3.8

181

84 PLCC

84 CLCC

144 PPGA

144, 180, 209 CPGA

'FGC series input buffer delays for CMOS input with fanout =2 and statistical wirelength. FGC series output buffer delay for

CL=15pF.

2PDIP = Plastic Dual In-Line, CDIP = Ceramic Dual In-Line Side Brazed, PLCC = Plastic Leaded Chip Carrier (J-Bend Leads),
CLCC = Ceramic Leaded Chip Carrier (J-Bend Leads), CPGA = Ceramic Pin Grid Array, PPGA = Plastic Pin Grid Array,
CFPAK = Ceramic Flatpak. Consult local sales office for package availability.

*Power dissipation for CMOS arrays is design/array dependent with worst case ranging from 0.25-1.0 W.
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FACT Descriptions and
Family Characteristics

Fairchild Advanced CMOS Technology —
FACT — Logic

Fairchild Digital introduced FACT (Fairchild
Advanced CMOS Technology) logic, a family of high-
speed advanced CMOS circuits, in 1985.

FACT logic offers a unique combination of high
speed, low power dissipation, high noise immunity,
wide fanout capability, extended power supply
range and high reliability.

This data book describes the product line with
device specifications as well as material discussing
design considerations and comparing the FACT
family to predecessor technologies.

The 1.3-micron silicon gate CMOS process utilized
in this family has been proven in the field of high
performance gate arrays, Fairchild’s 32-Bit
Microprocessor, CLIPPER, and FACT. It has been
further enhanced to meet and exceed the JEDEC
standards for 74ACXX logic.

For direct replacement of LS, ALS and other TTL
devices, the 'ACT circuits with TTL-type input
thresholds are included in the FACT family. These
include the more popular bus drivers/transceivers as
well as many other 54ACT/74ACTXXX devices.

Characteristics
* Full Logic Product Line
¢ Industry Standard Functions and Pinouts for SSI,
MSI and LSI
* Meets or Exceeds JEDEC Standards for 74ACXX
Family
e TTL Inputs on Selected Circuits
¢ High Performance Outputs
Common Output Structure for Standard and
Buffer Drivers
Output Sink/Source Current of 24 mA
Transmission Line Driving 50 ohm
(Commercial)/75 ohm (Military)
Guaranteed
e Operation from 2 - 6 Volts Guaranteed
¢ Temperature Range -40°C to +85°C
(Commercial), -55°C to +125°C (Military)

e Improved ESD Protection Network
e High Current Latch-Up Immunity

Interfacing

FACT devices have a wide operating voltage range
(Vcc = 2 to 6 VDC) and sufficient current drive to
interface with most other logic families available
today.

Device designators are as follows:

'’AC — This is a high-speed CMOS device with
CMOS input switching levels and buffered CMOS
outputs that can drive + 24 mA of loH and loL
current. Industry standard 'AC nomenclature and
pinouts are used.

’ACT — This is a high-speed CMOS device with a
TTL-to-CMOS input buffer stage. These device
inputs are designed to interface with TTL outputs
operating with aVcc = 5V + 0.5V with VoH =
24V and VoL = 0.4V, but are functional over the
entire FACT operating voltage range of 2.0 to 5.5
VDC. These devices have buffered outputs that
will drive CMOS or TTL devices with no
additional interface circuitry. 'ACT devices have
the same output structures as 'AC devices.

Low Power CMOS Operation

If there is one single characteristic that justifies the
existence of CMOS, it is low power dissipation. In
the quiescent state, FACT draws three orders of
magnitude less power than the equivalent LS or
ALS TTL device. This enhances system reliability;
because costly regulated high current power
supplies, heat sinks and fans are eliminated, FACT
logic devices are ideal for portable systems such as
laptop computers and backpack communications
systems. Operating power is also very low for FACT
logic. Power consumption of various technologies
with a clock frequency of 1 MHz is shown below.

FACT = 0.1 mW/Gate
ALS = 1.2 mW/Gate
LS = 2.0 mW/Gate
HC = 0.1 mW/Gate




Figure 21: Icc vs Vcc
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Figure 2-1 illustrates the effects of Icc versus power
supply voltage (Vcc) for two load capacitance
values: 50 pF and stray capacitance. The clock
frequency was 1 MHz for the measurements.

AC Performance

In comparison to LS, ALS and HC families, FACT
devices have faster internal gate delays as well as
the basic gate delays. Additionally, as the level of
integration increases, FACT logic leads the way to
very high-speed systems.

The example below describes typical values for a
74XX138, 3-t0-8 line decoder.

FACT = 6.0ns @ CL = 50 pF
ALS = 120 ns @ CL = 50 pF
LS = 220ns @ CL = 15 pF
HC = 17.5ns @ CL = 50 pF

AC performance specifications are guaranteed at
50V = 05V and 3.3V + 0.3 V. For worst case
design at 2.0 V Vcc on all device types, the formula
below can be used to determine AC performance.

AC performance at 20 V Vcc = 1.9 x AC
specification at 3.3 V.

2-4

Multiple Output Switching

Propagation delay is affected by the number of
outputs switching simultaneously. Typically, devices
with more than one output will follow the rule: for
each output switching, derate the databook
specification by 250 ps. This effect typically is not
significant on an octal device unless more than four
outputs are switching simultaneously. This derating
is valid for the entire temperature range and

50V = 10% Vcc.

Noise Immunity

The noise immunity of-a logic family is also an
important equipment cost factor in terms of
decoupling components, power supply dynamic
resistance and regulation as well as layout rules for
PC boards and signal cables.

The comparisons shown describe the difference
between the input threshold of a device and the
output voltage, |ViL — VoL | /| ViH — Von | at
4.5V Vcc.

FACT = 125125V

ALS = 0.4/0.7 V

LS = 0.3/0.7V @ 475 V Vcc
HC = 0.81.25V

Output Characteristics

All FACT outputs are buffered to ensure consistent
output voltage and current specifications across
the family. Both 'AC and 'ACT device types have the
same output structures. Two clamp diodes are
internally connected to the output pin to suppress
voltage overshoot and undershoot in noisy system
applications which can result from impedance
mismatching. The balanced output design allows
for controlled edge rates and equal rise and fall
times.

All devices (AC or 'ACT) are guaranteed to source
and sink 24 mA. Commercial devices, 74AC/ACTXXX,
are capable of driving 50 ohm transmission lines,
while military grade devices, 54AC/ACTXXX, can
drive 75 ohm transmission lines.

loL/loH Characteristics

FACT = 24/-24 mA

ALS = 24/-15 mA

LS = 8/-0.4 mA @ 4.75 V Vcc
HC = 4/-4 mA




Dynamic Output Drive

Traditionally, in order to predict what incident wave
voltages would occur in a system, the designer was
required to do an output analysis using a Bergeron
diagram. Not only is this a long and time
consuming operation, but the designer needed to
depend upon the accuracy and reliability of the
manufacturer-supplied ‘typical’ output I/V curve.
Additionally, there was no way to guarantee that any
supplied device would meet these ‘typical’
performance values across the operating voltage
and temperature limits. Fortunately for the system
designers, Fairchild has taken the necessary steps
to guarantee incident wave switching on
transmission lines with impedances as low as 50
ohms for the commercial temperature range and 75
ohms for the military temperature range.

Figure 2-2 shows a Bergeron diagram for switching
both HIGH-to-LOW and LOW-to-HIGH. On the right
side of the graph (lout > 0), are the VoH and liH
curves for FACT logic while on the left side

(lout < 0), are the curves for VoL and liL. Although
we will only discuss here the LOW-to-HIGH
transition, the information presented may be
applied to a HIGH-to-LOW transition.

Figure 2-2: Gate Driving 50 Ohm Line
Reflection Diagram
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Begin analysis at the VoL (quiescent) point. This is
the intersection of the Vou/loL curve for the output
and the VIN/IIN curve for the input. For CMOS inputs
and outputs, this point will be approximately

100 mV. Then draw a 50 ohm load line from this
intersection to the VoH/loH curve as shown by Line
1. This intersection is the voltage that the incident
wave will have. Here it occurs at approximately
3.95 V. Then draw a line with a slope of -50 ohms
from this first intersection point to the VIN/IIN curve
as shown by Line 2. This second intersection will
be the first reflection back from the input gate.
Continue this process of drawing the load lines
from each intersection to the next. Lines
terminating on the VoH/loH curve should have
positive slopes while lines terminating on the
VIN/IIN curve should have negative slopes.

Each intersection point predicts the voltage of each
reflected wave on the transmission line. Intersection
points on the Von/lon curve will be waves travelling
from the driver to the receiver while intersection
points on the VIN/IIN curve will be waves travelling
from the receiver to the driver.

Figures 2-3a and 2-3b show the resultant
waveforms. Each division on the time scale
represents the propagation delay of the
transmission line.

Figure 2-3a: Resultant Waveforms Driving
50 Ohm Line — Theoretical
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Figure 2-3a: Resultant Waveforms Driving
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Figure 2-3b: Resultant Waveforms Driving
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Figure 2-3b: Resultant Waveforms Driving
50 Ohm Line — Actual
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While this exercise can be done for FACT, it is no
longer necessary. FACT is guaranteed to drive an
incident wave of enough voltage to switch another
FACT input.

We can calculate what current is required by looking
at the Bergeron diagram. The quiescent voltage on
the line will be within 100 mV of either rail. We know
what voltage is required to guarantee a valid voltage
at the receiver. This is either 70% or 30% of Vcc.
The formula for calculating the current and voltage
required is | (Voa - Vi)/Zo | at Vi. For Voa = 100 mV,
ViH = 3.85V,Vcc = 5,5V and Zo = 50 ohms, the
required loH at 3.85 V is 75 mA. For the HIGH-to-
LOW transition, Voa = 54V, ViL = 1.35Vand Zo =
50 ohms, loL is 75 mA at 1.65 V. FACT’s 1/O
specifications include these limits. For
transmission lines with impedances greater than 50
ohms, the current requirements are less and
switching is still guaranteed.
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It is important to note that the typical 24 mA drive
specification is not adequate to guarantee incident
wave switching. The only way to guarantee this is to
guarantee the current required to switch a
transmission line from the output quiescent point to
the valid VIN level.

The following performance charts are provided in
order to aid the designer in determining dynamic
output current drive of FACT devices with various
power supply voltages.

Figure 2-4: Output Characteristics VoH/IoH,
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Figure 2-5: Output Characteristics Vot/loL,
’AC00
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Figure 2-6: Input Characteristics VIN/IIN
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Choice of Voltage Specifications

To obtain better performance and higher density,
semiconductor technologies are reducing the
vertical and horizontal dimensions of integrated
device structures. Due to a number of electrical
limitations in the manufacture of VLSI devices and
the need for low voltage operation in memory cards,
it was decided by the JEDEC committee to
establish interface standards for devices operating
at 3.3V =+ 0.3 V. To this end, Fairchild Digital
guarantees all of its devices operational at 3.3V =
0.3 V. Note also that AC and DC specifications are
guaranteed between 3.0 and 5.5 V. Operation of
FACT logic is also guaranteed from 2.0 to 6.0 V on
Vce.

Operating Voltage Ranges

FACT = 20to6.0V
ALS =50V = 10%
LS =50V 5%
HC =20to60V
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Figure 2.7: Internal Gate Delays

FACT Replaces LS, ALS, HCMOS
Fairchild’s Advanced CMOS family is specifically
designed to outperform the LS, ALS and HCMOS
families. Figure 2-7 shows the relative position of
various logic families in speed/power performance.
FACT exhibits 1 ns internal propagation delays while
consuming 1 uW of power.

The Logic Family Comparisons table below
summarizes the key performance specifications for

various competitive technology logic families.

10
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Figure 2-8: Logic Family Comparisons
General Characteristics (All Max Ratings)

FACT

Characteristics Symbol LS ALS HCMOS AC ACT Unit
g;’:;“"g Voltage | yooeemn | 5+5% 5+10% | 201060 | 201060 | 201060 | V
Operating TA 74 Series| Oto +70 Oto +70 -40to +85 | -40to +85 | -40to +85 oC
Temperature Range |TA 54 Series [ -565to +125 | -55 to +125 [ -55 to +125 | -55 to +125 | -55 to +125
Input Voltage (limits) ViH (min) 2.0 2.0 3.15 3.15 2.0 v

ViL (max) 0.8 0.8 0.9 1.35 0.8 \
Output Voltage VOH (min) 2.7 2.7 Vce-0.1 Vce-0.1 Vce-0.1 Vv
(limits) VoL (max) 0.5 0.5 0.1 0.1 0.1 v
Input Current i1 20 20 +1.0 +1.0 +1.0 uA

e -400 -200 -1.0 -1.0 -1.0 uA

Output Current loH -0.4 -0.4 -4.0@Vcc-0.8 | -24@Vcc-0.8 | -24@Vcc-0.8 | mA
at Vo (limit) oL 8.0 8.0 40 @0.4V| 24 @04V | 24 @ 04V | mA
DC Noise Margin
LOW/HIGH DCM 0.3/0.7 0.4/0.7 0.8/1.25 1.25/1.25 0.7/2.4 Vv

Note: All DC parameters are specified over the commercial temperature range.
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Figure 2-8: Logic Family Comparisons, cont’d.

Speed/Power Characteristics (All Typical Ratings)

Characteristics Symbol LS ALS HCMOS FACT Unit
Quiescent Supply Current/Gate [c} 0.4 0.2 0.0005 0.0005 mA
Power/Gate (Quiescent) Pa 2.0 1.2 0.0025 0.0025 mwW
Propagation Delay tp 7.0 5.0 8.0 5.0 ns n
Speed Power Product — 14 6.0 0.02 0.01 pJ
Clock Frequency D/IFF fmax 33 50 50 160 MHz
Propagation Delay (Commercial Temperature Range)

Product LS ALS HCMOS FACT Unit
tPLHtPHL 74XX00 Typ 100 5.0 8.0 50 ns

Max 15.0 11.0 23.0 8.5 ns

tPLH/tPHL 74XX74 Typ 25.0 12.0 23.0 8.0 ns
(Clock to Q) Max 40.0 18.0 440 105 ns
tPLH/tPHL 74XX163 Typ 18.0 10.0 20.0 5.0 ns
(Clock to Q) Max 27.0 17.0 52.0 10.0 ns

Conditions: (LS) Vcc=5.0 V, CL= 15 pF, 25°C;
(ALS/HC/FACT) Vcc=5.0 V= 10%, CL=50 pF, Typ values at 25°C, Max values at 0 to 70°C for ALS,

-40 to +85°C for HC/FACT.
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Circuit Characteristics

Power Dissipation

One advantage to using CMOS logic is its extremely
low power consumption. During quiescent
conditions, FACT will consume several orders of
magnitude less current than its bipolar

Cpp values for CMOS devices are calculated by
measuring the power consumption of a device at
two different frequencies. Cpp is calculated in the
following manner:

1. The power supply voltage is set to Vcc =

counterparts. But DC power consumption is not the
whole picture. Any circuit will have AC power
consumption, whether it is built with CMOS or
bipolar technologies.

Power consumption of a circuit can be calculated
using the formula:
PD = [(CL + Crp) ® Vcc ® Vs of] + [la ® Vcc]

2.

5.5 VDC.

Signal inputs are set up so that as many
outputs as possible are switching, giving a
worst-case situation per JEDEC CprD
conditions (see Section 3).

3. The power supply current is measured and

recorded at input frequencies of 200 kHz and
1 MHz.

. The power dissipation capacitance is

where calculated by solving the two simultaneous

PD = power dissipation equations
CL = load capacitance P1=(CpD ® Vcc? o f1) + (lcc @ Vco)
Cpb = device power capacitance P2=(CrD ® Vcc? o f2) + (lcc ® Vco)
Vcc = power supply giving
Vs = output voltage swing Cpp = (P1-P2)/Vcc?(f1-f2)
f = frequency of operation or
la = quiescent current CrppD = (I1-12)/Vee(f1-f2)
where

11 =supply current at f1 =200 kHz.
Power consumption for FACT is dependent on the l2=supply current at f2=1 MHz.
supply voltage, frequency of operation, internal
capacitance and load. Vs will be Vcc and la can be
considered negligible for CMOS. Therefore, the
simplified formula for CMOS is:

PD = (CL + Cpp) Vcc? f

On FACT device data sheets, Cpp is a typical value
and is given either for the package or for the
individual device (i.e., gates, flip-flops, etc.) within
the package.

Figure 2-9: Power Demonstration Circuit Schematic
_vec

INPUT

’04 LOAD DEVICES
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The circuit shown in Figure 2-9 was used to
compare the power consumption of FACT versus
ALS devices.

Two identical circuits were built on the same board
and driven from the same input. In the circuit, the
input signal was driven into four D-type flip-flops
which act as divide-by-2 frequency dividers. The
outputs from the flip-flops were connected to the
inputs of a '138 decoder. This generated eight non-
overlapping clock pulses on the outputs of the 138,
which were then connected to an ’04 inverter. The
input frequency was then varied and the power
consumption was measured. Figure 2-10 illustrates
the results of these measurements.

Figure 2-10: FACT vs. ALS Circuit Power
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Below 40 MHz, the FACT circuit dissipates much
less power than the ALS version. It is interesting to
note that when the frequency went to zero, the FACT
circuit’s power consumption also went to zero; the
ALS circuit continued to dissipate almost 100 mW.
Another advantage of FACT is its capabilities above
40 MHz. At this frequency, the first 74ALS74 D-type
flip-flop ceased to operate. Once this occurred, the
entire circuit stopped working and the power
consumption fell to its quiescent value. The FACT
device, however, continued functioning beyond the
limit of the frequency generator, which was

100 MHz.

211

This graph shows two advantages of FACT circuits
(power and speed). FACT logic delivers increased
performance in addition to offering the power
savings of CMOS.

Refer to Section 3 for test philosophies regarding
power dissipation.

Specification Derivation

At first glance, the specifications for FACT logic
might appear to be widely spread, possibly
indicating wide design margins are required.
However, several effects are reflected in each
specification.

Figures 2-11a through 2-11e illustrate how the data
from the characterization of actual devices is

transformed into the specifications that appear on
the data sheet. This data is taken from the 'AC245.

Figure 2-11a shows the data taken (from one part) on
a typical, single path, tPHL from An to Bn, over
temperature at 5.0 V; there is negligible variation in
the value of tpHL. The next graph, Figure 2-11b,
depicts data taken on the same device; this set of
curves represents the data on all paths A to B and B
to A. The data on this plot indicates only a small
variation for tPHL.

The graphs in Figures 2-11a and 2-11b include data at
5.0 V; Figure 2-11c shows the variation of delay times
over the standard 5.0 + 0.5 V voltage range. Note
there is only a = 6% variation in delay time due to
voltage effects.

Now refer to Figure 2-11d which illustrates the
process effects on delay time. This graph indicates
that the process effects contribute to the spread in
specifications more than any other factor in that the
effects of the theoretical process spread can
increase or decrease specification times by 30%.
Because this 30% spread represents considerably
more than = 3 standard deviations, this guarantees
an increase in the manufacturability and the quality
level of FACT product. To further ensure parts within
specification will pass on testers at the limits of
calibration, tester guardbands are incorporated.

With voltage and process effects added (Figure
2-11e), the full range of the specification can be
seen. For reference, the data sheet values are shown
on the graph.



This linear behavior with temperature and voltage

Figure 2-11c: Voltage Effects on Delay Times
is typical of CMOS. Although the graphs are drawn

for a specific device, other part types have very

11

similar graphical representations. Therefore, for 1.08
performance-critical applications, where not all
variables need to be taken into account at once, 1.06
the user can narrow the specifications. For exam- 1.04
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Figure 2-11e: trHL, A to B, with Voitage
and Process Variation

Capacitive Loading Effects

In addition to temperature and power supply effects,
capacitive loading effects for loads greater than

50 pF should be taken into account for propagation

ps/pF n

@ 8 delays of FACT devices. Minimum delay numbers
g 7 may be determined from the table below. Propaga-
s 6 . Commercial tion delays are measured to the 50% point of the
o 5 Maximum military  output waveform.
(C) 4 Room temp
T 3 Voltage (V)
=4 Parameter Units
8 2 o oy Typical 3.0 4.5 5.5
a 1 Commercial . , Minimum , trise 31 22 19
0+ } t } +—— } } } {
55 35 45 5 25 45 65 85 105 125 trall 18 13 125 ps/pF
Temperature (°C) TA=25C

The same reasoning can be applied to setup and
hold times. Consider the 'AC74. The setup time is
3.0 ns while the hold time is 0 ns. Theoretically, if
these numbers were violated, the device would
malfunction; however, in actuality, the device pro-
bably will not malfunction. Looking at the typical
setup and hold times gives a better understanding
of the device operation.

At 25°C and 5.0 V, the setup time is 1.5 ns while the
hold time is -1.5 ns. They are the same; a positive
setup time means the control signal to be valid
before the clock edge, a positive hold time indicates
the control signal will be held valid after the clock
edge for the specified time, and a negative hold
time means the control signal can transition before
the clock edge. FACT devices were designed to be
as immune to metastability as possible. This is
reflected in the typical specifications. The true
‘critical’ time where the input is actually sampled is
extremely short: less than 50 ps.

By applying the same reasoning as we did to the
propagation delays to the setup and hold times, it
becomes obvious that the spread from setup to hold
time (3 ns worst-case) really covers devices across
the entire process/temperature/voltage spread. The
real difference between the setup and hold times for
any single device, at a specified temperature and
voltage, is negligible.

The two graphs following, Figures 2-12 and 2-13,
describe propagation delays on FACT devices as af-
fected by variations in power supply voltage (Vcc)
and lumped load capacitance (CL). Figures 2-14 and
215 show the effects of lumped load capacitance on
rise and fall times for FACT devices.

Figure 2-12: Propagation Delay vs. Vcc (AC00)
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Figure 2-13: Propagation Delay vs. CL (AC00)
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Figure 2-15: tfall vs. Capacitance
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Latch-up

A major problem with CMOS has been its sensitivity
to latch-up, usually attributed to high parasitic gains
and high input impedance. FACT logic is guaranteed
not to latch-up with dynamic currents of 100 mA
forced into or out of the inputs or the outputs under
worst case conditions (TA=125°C and Vcc = 5.5 VDC).
At room temperature the parts can typically
withstand dynamic currents of over 450 mA. For
most designs, latch-up will not be a problem, but
the designer should be aware of its causes and how
to prevent it.

Figure 216: CMOS Inverter Cross Section with
Latch-up Circuit Schematic
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FACT devices have been specifically designed to
reduce the possibility of latch-up occurring;
Fairchild accomplished this by lowering the gain of
the parasitic transistors, reducing substrate and
p-well resistivity to increase external drive current
required to cause a parasitic to turn ON, and careful
design and layout to minimize the substrate-injected
current coupling to other circuit areas.

Electrostatic Discharge (ESD) Sensitivity

FACT circuits show excellent resistance to ESD-type
damage. These logic devices are classified as
category ‘B’ of MIL-STD-883C, test method 3015, and
withstand 4000 V typically. FACT logic is guaranteed
to have 2000 V ESD immunity on all inputs and
outputs. FACT parts do not require any special
handling procedures. However, normal handling
precautions should be observed as in the case of
any semiconductor device.

Figure 217: ESD Test Circuit

R1 = 800k Q (min)

Figure 217 shows the ESD test circuit used in the
sensitivity analysis for this specification. Figure 2-18
is the pulse waveform required to perform the
sensitivity test.

The test procedure is as follows: five pulses, each of
2000 V, are applied to every combination of pins
with a five second cool-down period between each
pulse. The polarity is then reversed and the same
procedure, pulse and pin combination used for an
additional five discharges. Continue until all pins
have been tested. If none of the devices from the
sample population fails the DC and AC test
characteristics, the device shall be classified as
category B of MIL-STD-883C, TM-3015. For further
specifications of TM-3015, refer to the relevant
standard. The voltage is increased and the testing
procedure is again performed; this entire process is
repeated until all pins fail. This is done to
thoroughly evaluate all pins.

3G 2 (max) High Voltage R2 = 1500 @
| 1 Relay I |
| I ° . I
Charge Discharge °
Calibrate
—————O0
Test
C1 = 100 pF 2
Regulated =
High Voltage Dc
Supply Vol DUT Waveform
oltmeter Terminals
R3 = 1500 @
A
— — o
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Figure 2-18: ESD Pulse Waveform
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Radiation Tolerance
Semiconductors subjected to radiation
environments undergo degradation in operating life
as their exposure to radiation increases. As
technology advances, so does the demand for
radiation-tolerant devices. Fairchild is meeting this
challenge by developing the FACT family into a
comprehensive radiation tolerant product for
present and future rad-hard needs. Such
applications include:
e Space
Satellites
Space Stations

e Airborne and Military
Fighters/Bombers
Missile Systems
Ground Based Systems
Navigation & Communications

e Commercial
Power Stations
Medical
Food and Bacterial Control

Radiation tolerant semiconductors increase the
useful life of the product in which it is incorporated.
Additionally, radiation tolerant devices reduce
shielding requirements and improve stabilization of
parametric performance, resulting in cost
reductions for shielding and weight, reduce power
consumption and size.

Radiation Test Limits
Listed below are Fairchild’s proposed procedures to
test and guarantee FACT devices for radiation
exposure limits:
* Total Dose

Method 1019 per MIL-STD-883

Individual limits per FACT radiation tolerant

data sheet specification

No functionai failures

Gamma rays

e Transient Dose/Latchup
Methods 1020, 1021 per MIL-STD-883
Minimum transient upset threshold
specification
Minimum latchup threshold specification
Device burnout specification
Gamma rays

e Neutron
Test not required for CMOS product

e Single Event Upset
To be announced in the future
Alpha Particle Radiation

Summary of Testing

To demonstrate and verify FACT’s performance in
radiation environments, we have tested several of
our standard device types to total dose, transient
dose and latch-up parameters. Standard
manufacturing techniques were used in the
production of all circuits. Devices of the same type
were manufactured from the same wafer.

Test results, although limited to a small one-time
sampling of the FACT product line, offer an
indication of how various radiation environments
affect specific standard FACT product. In most
instances the standard FACT devices that were
exposed to varying levels of total dose radiation
showed reduced power consumption over
functionally similar FAST and Schottky device types
in non-radiation environments. Figure 2-19 shows a
typical comparison of a FACT device’s (54AC241)
power consumption at various dose rates compared
with functionally similar FAST (54F241) and Schottky
(54S241) as tested in a non-radiation environment.



Figure 2-19: Total Dose Response (54AC241) Transient dose testing evaluated how these devices
would respond to quick bursts of radiation energies.
Results were varied due to biasing and input

200+ x TKRAD/ISEC o ) .
1904 o g.g ﬁsﬁgsggg conditions. Devices were generally free of transient
1804 A '$241 NO EXPOSURE upset and/or latch-up up to the range of 3x10° to
1704 + 'F241 NO EXPOSURE 4.4x10° rads(Si)/second.
:gg: All devices were also taken to 5x10'° rads(Si)/
1404 second to determine if burnout would occur. There
1304 was no burnout at this level.
I 1204 N
2 104 FACT is Radiation Tolerant
a 1004 FACT logic employs the use of thin gate oxides,
§ 904 oxidation cycles, and annealing steps that enhance
804 the tolerance of the standard FACT product line.
;& : + N + . We are conducting additional testing and are
50 x evaluating further design enhancements for
404 increased radiation tolerance levels of our FACT
30_L devices. Our current goal is a radiation tolerant
204 . FACT product line which exceeds the US.
104 o X Government’s VHSIC Phase |l radiation
0 ' ' 7 . + 7 requirements. At that time, Fairchild radiation tested
1 50 100 500 1000 products will be guaranteed at various total dose
tolerance levels ranging between 50 Krads(Si) and
1 Mrad(Si).

For total dose testing, all devices were subjected up
to a 1 Mrad(Si) limit. There were no functional
failures. Yet, based on the testing, parametric
changes did occur.
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Ratings, Specifications
and Waveforms

Specifying FACT Devices

Traditionally, when a semiconductor manufacturer
completed a new device for introduction,
specifications were based on the characterization
of just a few parts. While these specifications were
appealing to the designer, they were often too tight
and, over time, the IC manufacturers had difficulty
producing devices to the original specs. This
forced the manufacturer to relax circuit
specifications to reflect the actual performance of
the device.

As a result, designers were required to review
system designs to ensure the system would remain
reliable with the new specifications. Fairchild
realized and understood the problems associated
with characterizing devices too aggressively.

To provide more realistic and manufacturable
specs, Fairchild devised a systematic and thorough
process to generate specifications. Devices are
selected from multiple wafer lots to ensure process
variations are taken into account. In addition, the
process parameters are measured and compared to
the known process limits. With more than two
years of experience manufacturing FACT logic,
Fairchild can accurately predict how these wafer
lots compare with the best and worse case lots
that can possibly be expected.

This method of characterizing parts more
accurately represents the product across time,
voltage, temperature and process rather than
portraying the fastest possible device. FACT
circuits are therefore guaranteed to be
manufacturable over time without the need to
respecify timing.

These specification guidelines allow designers to
design systems more efficiently since the devices
used will behave as documented. Unspecified
guardbands no longer need to be added by the
designer to ensure system reliability.

Power Dissipation — Test Philosophy

In an effort to reduce confusion about measuring
Crp, a JEDEC standard test procedure (7A
Appendix E) has been adopted which specifies the

test setup for each type of device. This allows a
device to be exercised in a consistent manner for
the purpose of specification comparison. All device

measurements are made with Vcc =

5.0 V at 25°C,

with 3-state outputs both enabled and disabled.

Gates:

Latches:

Flip-Flops:

Decoders:

Multiplexers:

Counters:

Shift Registers:

Transceivers:

Parity Generator:

Priority Encoders:

Load Capacitance:

Switch one input. Bias the
remaining inputs such that the
output switches.

Switch the Enable and D inputs
such that the latch toggles.

Switch the clock pin while
changing D (or bias J and K)
such that the output(s) change
each clock cycle. For parts with
a common clock, exercise only
one flip-flop.

Switch one address pin which
changes two outputs.

Switch one address pin with
the corresponding data inputs
at opposite logic levels so that
the output switches.

Switch the clock pin with other
inputs biased such that the
device counts.

Switch the clock pin with other
inputs biased such that the
device counts.

Switch one data input. For
bidirectional devices enable
only one direction.

Switch one input.

Switch the lowest priority input.
Each output which is switching

should be loaded with the
standard 50 pF. The equivalent
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Ratings and Specifications

Figure 3-1: Absolute Maximum Ratings'

If the device is tested at a high enough frequency,
the static supply current can be ignored. Thus at

1 MHz, the following formula can be used to

calculate CrD:

Cpp = Iccl/(Vce) (1% 10°) - Equivalent Load
Capacitance

Parameter Symbol Conditions Limits Units
Supply Voltage Vce -05t07.0 \'
DC Input Diode Current ik Vi=-0.5 -20 mA
or Vi=Vcc+0.5 20 mA
DC Input Voltage Vi -0.5 to Vcc+ 0.5 \
DC Output Diode Current lok Vo=-0.5 -20 mA
or Vo=Vcc+0.5 20 mA
DC Output Voltage Vo -0.5 to Vcc+ 0.5 \"
DC Output Source or Sink Current lo +50 mA
DC Vcc or Ground Current Per Output Pin Icc or IGND +50 mA
Storage Temperature TsTG -65 to 150 °C

'Absolute maximum ratings are those values beyond which damage to the device may occur. Obviously the databook
specifications should be met, without exception, to ensure that the system design is reliable over its power supply,

temperature, output/input loading variables. Fairchild does not recommend operation of FACT circuits outside databook

specifications.

Figure 3-2: Recommended Operating Conditions

Parameter Symbol Conditions Limits Units
Supply Voltage
(unless otherwise specified) Vee 2010 6.0 v
Input Voltage Vi 0 to Vcc \
Output Voltage Vo 0 to Vcc \"

. 74ACIACT -40 to +85 °C
Operating Temperature 54AC/ACT TA -85 to +125 oc

. CDIP 175 o

Junction Temperature PDIP Ty 140 C
Input Rise and Fall Time? (typical) Vcc@ 30V 150 ns/V
(except Schmitt inputs) ’AC devices tr, tf Vcc@ 45V 40 ns/V
VIN from 30% to 70% of Vcc Vecc@ 55V 25 ns/V
Input Rise and Fall Time? (typical)
(except Schmitt inputs) 'ACT devices Vee @ 45V 10 nsiV
VIN from 0.8 to 2.0 V, Vmeas tr, tf Ve g 5'5 Vv 8 nsiV
from 0.8 to 20 V )

2See individual data sheets for those devices which differ from the typical input rise and fall times noted here.
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DC Characteristics for ’AC Family Devices

74AC 54AC 74AC
Symbol Parameter Conditions | Vcc Ta=25°C Ta= Ta= Units
) = -55° to +125°C | -40° to +85°C
Typ Guaranteed Limits
Minimum =0.1 3.0 1.5 2.1 2.1 2.1
Vi High Level yor=01\y |45 | 225 | 315 3.15 3.15 v
Input Voltage 55 | 275 3.85 3.85 3.85
Maximum Vour=0.1v | 30 1.5 0.9 0.9 0.9
ViL Low Level orveoo1v | 45| 225 | 135 135 1.35 v
Input Voltage 5.5 2.75 1.65 1.65 1.65
30 | 299 2.9 29 2.9
louT=-50 yA | 4.5 4.49 4.4 4.4 4.4
Minimum 5.5 5.49 5.4 5.4 5.4
VoH High Level
*VIN=VIL or VIH
Output Voltage -12mA | 3.0 2.56 2.4 2.46
loH -24mA | 45 3.86 3.7 3.76 v
-24 mA | 55 4.86 4.7 4.76
3.0 | 0.002 0.1 0.1 0.1
lout =50 pA 4.5 | 0.001 0.1 0.1 0.1 \
VoL Low Level V= ViL or Vin
Output Voltage 12mA | 30 0.32 0.4 0.37
loL 24 mA | 45 0.32 0.4 0.37 \
24 mA | 55 0.32 0.4 0.37
Maximum
N Input Leakage | Vi=Vcc, GND | 5.5 +0.1 +1.0 +1.0 A
Current
Maximum Vi (OE)=VI, VH
10z 3-State Vi=Vcc, Vanp | 5.5 +0.5 +10.0 +5.0 uA
Current Vo=Vcc, GND
loLp tMinimum Voo=11V | 55 57 86 mA
Dynamic
loHD 0utput Current VoHp=3.85V 55 -50 =75 mA

*All outputs loaded; thresholds on input associated with output under test.

tMaximum test duration 20 ms, one output loaded at a time.
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DC Characteristics for ’ACT Family Devices

7T4ACT 54ACT 7T4ACT
Symbol Parameter Conditions | Vcc Ta=259C Ta= Ta= Units
V) _ -55° to +125°C | -40°to +85°C
Typ Guaranteed Limits
Minimum
A Vour=0.1V | 45 1.5 20 20 20
Vi High Level orVec-01V |55 | 15 2.0 2.0 2.0 v
Input Voltage
Maxi
ViL Lo Love) Vour=01V | 45| 15 | o8 0.8 0.8 v
Input Voltage orVcc-0.1V | 55 15 0.8 0.8 0.8
__ 4.5 4.49 4.4 4.4 4.4
Mini lour=-504A | 55 | 549 | 54 5.4 5.4 v
inimum
VoH High Level *VIN=ViL or VIH
loH -24 mA | 4.5 | 0.0001 3.86 3.70 3.76 Vv
-24mA | 55 4.86 4.70 4.76
_ 45 | 0.001 0.1 0.1 0.1
. lour=804A | g5 | 0.001 | 0.1 0.1 0.1 v
Maximum
VoL Low Level *VIN = ViL or VIH
Output Voltage | loL 24 mA | 45 0.32 0.40 0.37 v
24mA | 55 0.32 0.40 0.37
I Maximum Vi=Vce, GND | 65 +0.1 +1.0 +1.0 uA
nput
Maximum
loz 3-State VV'_=VV'L’ é‘nD 55 +05 +£10.0 £5.0 WA
Current o=Vee,
Maximum
lcct lcc/Input Vi=Vcc-2.1V | 55 0.6 1.6 1.5 mA
loLb tMinimum Vowo=11V 5.5 57 86 mA
Dynamic
loHD Output Current| VoHD=3.85V | 55 -50 -75 mA
*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Figure 3-3: AC Loading Circuit
trzH
5009 ——OPEN trHz
TEST LOAD DUT, .
_]_ 2xVce tezL
50pF trLz
tr=3.0 ns I 450Q
tf=3.0 ns 1
50Q Scope

36



AC Loading and Waveforms

Loading Circuit

Figure 3-3 shows the AC loading circuit used in
characterizing and specifying propagation delays of
all FACT devices ('AC and ’ACT) unless otherwise
specified in the data sheet of a specific device.

The use of this load, which is equivalent to the
FAST (Fairchild Advanced Schottky TTL) test jig,
differs somewhat from previous (HCMOS) 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. This more closely resembles the in-
loading to be expected in average applications and
thus gives the designer more useful delay figures.
We have incorporated this scheme into the FACT
product line. The net effect of the change in AC
load is to increase the average observed
propagation delay by about 1 ns.

Figure 3-4a: Test Input Signal Levels

The 500 ohm resistor to ground can be a high
frequency passive probe for a sampling
oscilloscope, which costs much less than the
equivalent high impedance probe. Alternately, the
500 ohm resistor to ground can simply be a 450
ohm resistor feeding into a 50 ohm coaxial cable
leading to a sampling scope input connector, with
the internal 50 ohm termination of the scope
completing the path to ground. This is the
preferred scheme for correlation. (See Figure 3-3.)
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
ohm termination for the pulse generator that
supplies the input signal.

Shown in Figure 3-3 is a second 500 ohm resistor
from the device output to a switch. For most
measurements this switch is open; it is closed 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 ohm resistors and the 2 x Vcc supply voltage
establish a quiescent HIGH level.

’ACxx Devices

Vee __ o
Vee - 0.4 V [
70% Vcc —1—
30% Vcc —1—
E g
AC Test DC LOW LOW Level | DC HIGH HIGH Level Transition
Input Levels Input Range Noise Input Range Noise Region
Immunity Immunity
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Figure 3-4b: Test Input Signal Levels

’ACTxx Devices

vee —
Vee -01V —

30V T ™ B
20V _|

08Vv _L

01V —T

N

.

=

oV

AC Test
Input Levels Input Range

Test Conditions

Figures 3-4a and 3-4b describe the input signal
voltage levels to be used when testing FACT
circuits. The AC test conditions follow industry
convention requiring VIN to range from O V for a
logic LOW to 3.0 V for a logic HIGH for ’ACT
devices and 0 V to Vcc for ’AC devices. The DC
parameters are normally tested with VIN at
guaranteed input levels, that is ViH to ViL (see data
tables for details). Care must be taken to
adequately decouple these high performance parts

and to protect the test signals from electrical noise.

In an electrically noisy environment, (e.g., a tester
and handler not specifically designed for high
speed work), DC input levels may need to be
adjusted to increase the noise margin to allow for
the extra noise in the tester which would not be
seen in a system.

Noise immunity testing is performed by raising VIN
to the nominal supply voltage of 5.0 V then
dropping to a level corresponding to ViH
characteristics, and then raising again to the 5.0 V
level. Noise tests can also be performed on the ViL
characteristics by raising VIN from 0 V to ViL, then
returning to 0 V. Both VIiH and ViL noise immunity

DC LOW 1 LOW Level

DC HIGH I HIGH Level Transition

Noise Input Range Noise Region
Immunity

Immunity

tests should not induce a switch condition on the
appropriate outputs of the FACT device.

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 Vcc bypass capacitor
should be provided at the test socket, also with
minimum lead lengths.

Rise and Fall Times

Input signals should have rise and fall times of

3.0 ns and signal swing of 0 V to 3.0 V Vcc for 'ACT
devices or 0 V to Vcc for 'AC devices. Rise and fall

times less than or equal to 1 ns should be used for
testing fmax or pulse widths.

CMOS devices, including 4000 Series CMOS, HC,
HCT and FACT families, tend to oscillate when the
input rise and fall times become lengthy. As a
direct result of its increased performance, FACT
devices can be more sensitive to slow input rise
and fall times than other lower performance
technologies.



It is important to understand why this oscillation
occurs. Consider the outputs, where the problem is
initiated. Usually, CMOS outputs drive capacitive
loads with low DC leakage. When the output
changes from a HIGH level to a LOW level, or from
a LOW level to a HIGH level, this capacitance has
to be charged or discharged. With the present high
performance technologies, this charging or
discharging takes place in a very short time,
typically 2-3 ns. The requirement to charge or
discharge the capacitive loads quickly creates a
condition where the instantaneous current change
through the output structure is quite high. A
voltage is generated across the Vcc or ground
leads inside the package due to the inductance of
these leads. The internal ground of the chip will
change in reference to the outside world because
of this induced voltage.

Consider the input. If the internal ground changes,
the input voltage level appears to change to the
DUT. If the input rise time is slow enough, its level
might still be in the device threshold region, or
very close to it, when the output switches. If the
internally-induced voltage is large enough, it is
possible to shift the threshold region enough

Figure 3-5: Waveform for Inverting and
Non-Inverting Functions

DATA .
N Vmi
—
"
tpxx |-— tpxx | -—
N
\AJ
DATA
ouT Vmo

*Vmi=50% Vcc for ’AC devices; 1.5 V for "ACT devices
Vmo=50% for ’AC/’ACT devices

so that it re-crosses the input level. If the gain of
the device is sufficient and the input rise or fall
time is slow enough, then the device may go into
oscillation. As device propagation delays become
shorter, the inputs will have less time to rise or fall
through the threshold region. As device gains
increase, the outputs will swing more, creating
more induced voltage. Instantaneous current
change will be greater as outputs become quicker,
generating more induced voltage.

Package-related causes of output oscillation are
not entirely to blame for problems with input rise
and fall time measurements. All testers have Vcc
and ground leads with a finite inductance. This
inductance needs to be added to the inductance in
the package to determine the overall voltage which
will be induced when the outputs change. As the
reference for the input signals moves further away
from the pin under test, the test will be more
susceptible to problems caused by the inductance
of the leads and stray noise. Any noise on the
input signal will also cause problems. With FACT
logic having gains as high as 100, it merely takes a
50 mV change in the input to generate a full 5V
swing on the output.

Figure 3-6: Propagation Delay, Pulse Width
and trec Waveforms
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Figure 3-7: 3-State Output High Enable
and Disable Times

OUTPUT

CONTROL Vmi
L
tPzH tPHZ
JA Vce
w N 90% Vcc
Vmo
DATA ——\
out

Figure 3-8: 3-State Output Low Enable
and Disable Times

OUTPUT 1 {y
CONTROL Vmi
1)
LAd
tPzL
tPLZ
DATA
out Vmo 74 10% Vec
s Gnd

Figure 3-9: Setup Time, Hold Time
and Recovery Time
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*Vmi=50% Vcc for ’AC devices; 1.5 V for "ACT devices
Vmo=50% Vcc for ’ACI’ACT devices

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

Enable and Disable Times

Figures 3-7 and 3-8 show that the disable times are
measured at the point where the output voltage
has risen or fallen by 10% from the voltage rail
level (i.e., ground for tpLz or Vcc for tpHz). This
change enhances the repeatability of
measurements, reduces test times, and gives the
system designer more realistic delay times to use
in calculating minimum cycle times. Since the high
impedance state rising or falling waveform is RC-
controlled, the first 10% of change is more linear
and is less susceptible to external influences.
More importantly, perhaps from the system
designer’s point of view, a change in voltage of
10% is adequate to ensure that a device output
has turned OFF. Measuring to a larger change in
voltage 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.

Electrostatic Discharge

Precautions should be taken to prevent damage to
devices by electrostatic discharge. Static charge
tends to accumulate on insulated surfaces such as
synthetic fabrics or carpeting, plastic sheets, trays,
foam, tubes or bags, and on ungrounded electrical
tools or appliances. The problem is much worse in
a dry atmosphere. In general, it is recommended
that individuals take the precaution of touching a
known ground before handling devices. To .
effectively avoid electrostatic damage to FACT
devices, it is recommended that individuals wear a
grounded wrist strap when handling devices. More
often, handling equipment, which is not properly
grounded, causes damage to parts. Ensure that all
plastic parts of the tester, which are near the
device, are conductive and connected to ground.
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Design Considerations

Today’s system designer is faced with the problem
of keeping ahead when addressing system
performance and reliability. Fairchild’s Advanced
CMOS helps designers achieve these goals.

FACT (Fairchild Advanced CMOS Technology) logic
was designed to alleviate many of the drawbacks
that are common to current technology logic
circuits. FACT logic combines the low static power
consumption and the high noise margins of CMOS
with a high fan-out, low input loading and a 50 ohm
transmission line drive capability (comparable to
Fairchild’s FAST bipolar technology family) to offer
a complete family of 1.3-micron SSI, MSI and LSI
devices.

Performance features such as advanced Schottky
speeds at CMOS power levels, advanced Schottky
drive, excellent noise, ESD and latch-up immunity
are characteristics that designers of state-of-the-art
systems require. FACT logic answers all of these
concerns in one family of products. To fully utilize
the advantages provided by FACT, the system
designer should have an understanding of the
flexibility as well as the trade-offs of CMOS design.
The following section discusses common design
concerns relative to the performance and
requirements of FACT.

There are five items of interest which need to be

evaluated when implementing FACT devices in new

designs:

¢ Interfacing — interboard and technology
interfaces, battery backup and power down or live
insert/extract systems require some special
thought.

® Transmission Line Driving — FACT has line
driving capabilities superior to all CMOS families
and most TTL families.

¢ Noise effects — As edge rates increase, the
probability of crosstalk and ground bounce
problems increases. The enhanced noise
immunity and high threshold levels improve
FACT’s resistance to crosstalk problems.

® Board Layout — Prudent board layout will ensure
that most noise effects are minimized.

e Power Supplies and Decoupling — Maximize
ground and Vcc traces to keep Vcc/ground
impedance as low as possible; full ground/Vcc
planes are best. Decouple any device driving a
transmission line; otherwise add one capacitor
for every package.

Interfacing

FACT devices have outputs which combine

balanced CMOS outputs with high current line n
driving capability. Each standard output is

guaranteed to source or sink 24 mA of current at

worst case conditions. This allows FACT circuits to

drive more loads than standard advanced Schottky

parts; FACT can directly drive ALS, AS, LS, HC and

HCT devices.

Figure 4-1: Interfacing FACT to NMOS, CMOS
and TTL

vce

! I Nmos,
ACIACT CMOS or
TTL

FACT devices can be directly driven by both NMOS
and CMOS families, as shown in Figure 441,
operating at the same rail potential without special
considerations. This is possible due to the low
input loading of FACT product, guaranteed to be
less than 1 pA per input.

Some older technologies, including all existing TTL
families, will not be able to drive FACT circuits
directly; this is due to inadequate high level
capability, which is guaranteed to 2.4 V. There are
two simple approaches to the TTL-to-FACT interface
problem. A TTL-to-CMOS converter can be



constructed employing a resistor pull-up to Vcc of
approximately 4.7k ohms, which is depicted in
Figure 4-2. The correct HIGH level is seen by the
CMOS device while not loading down the TTL
driver.

Figure 4-2: ViH Pull-Up on TTL Outputs
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-

Unfortunately, there will be designs where
including a pull-up resistor will not be acceptable.
In these cases, such as a terminated TTL bus,
Fairchild has designed devices which offer
thresholds that are TTL-compatible (Figure 4-3).
These interfaces tend to be slightly slower than
their CMOS-level counterparts due to an extra
buffer stage required for level conversion.

Figure 4-3: TTL Interfacing to ’ACT
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ECL devices cannot directly drive FACT devices.
Interfacing FACT-to-ECL can be accomplished by
using TTL-to-ECL translators and 10125 ECL-to-TTL
translators in addition to following the same rules
on the TTL outputs to CMOS inputs (i.e., a resistor
pull-up to Vcc of approximately 4.7k ohms). The
translation can also be accomplished by a resistive
network. A three-resistor interface between FACT
and ECL logic is illustrated in Figure 4-4a. Figures
4-4b and 4-4c show the translation from ECL-to-
FACT, which is somewhat more complicated. These
two examples offer some possible interfaces
between ECL and FACT logic.

Figure 4-4a: Resistive FACT-to-ECL Translation
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Figure 4-4b: Single-Ended ECL-to-’AC Circuit

T1,T2 - 2 N2369
D1,D2 - HP5082 - 2811

Figure 4-4c: Differential Output ECL-to-’AC
Circuit
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It should be understood that for FACT, as with
other CMOS technologies, input levels that are
between specified input values will cause both
transistors in the CMOS structure to be
conducting. This will cause a low resistive path
from the supply rail to ground, increasing the

power consumption by several orders of magnitude.

It is important that CMOS inputs are always driven
as close as possible to the rail.

Figure 4-5: Crystal Oscillator Circuit
Implemented with FACT 'AC00
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Line Driving

With the available high-speed logic families,
designers can reach new heights in system
performance. Yet, these faster devices require a
closer look at transmission line effects.

Although all circuit conductors have transmission
line properties, these characteristics become
significant when the edge rates of the drivers are
equal to or less than three times the propagation
delay of the line. Significant transmission line
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properties may be exhibited in an example where
devices have edge rates of 3 ns and lines of

8 inches or greater, assuming propagation delays of
1.7 ns/ft for an unloaded printed circuit trace.

Of the many properties of transmission lines, two
are of major interest to the system designer: Zoe,
the effective equivalent impedance of the line, and
tpde, the effective propagation delay down the line.
It should be noted that the intrinsic values of line
impedance and propagation delay, Zo and tpd, are
geometry-dependent. Once the intrinsic values are
known, the effects of gate loading can be
calculated. The loaded values for Zoe and tpde can
be calculated with:

Zo
Zoe = V1+Ct/Ci
tpde = tpd V14 Ct/Ci

where CI = intrinsic line capacitance and Ct =
additional capacitance due to gate loading.

The formulas indicate that the loading of lines
decreases the effective impedance of the line and
increases the propagation delay. Lines that have a
propagation delay greater than one third the rise
time of the signal driver should be evaluated for
transmission line effects. When performing
transmission line analysis on a bus, only the
longest, most heavily loaded and the shortest, least
loaded lines need to be analyzed. All lines in a bus
should be terminated equally; if one line requires
termination, all lines in the bus should be
terminated. This will ensure similar signals on all
of the lines.

There are several termination schemes which may
be used. Included are series, parallel, AC paraliel
and Thevenin terminations. AC parallel and series
terminations are the most useful for low power
applications since they do not consume any DC
power. Parallel and Thevenin terminations
experience high DC power consumption.




Termination Schemes

Figure 4-6: Termination Schemes
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Series Terminations
Series terminations are most useful in high-speed
applications where most of the loads are at the far
end of the line. Loads that are between the driver
and the end of the line will receive a two-step
waveform. The first wave will be the incident wave.
The amplitude is dependent upon the output im-
pedance of the driver, the value of the series
resistor and the impedance of the line according to
the formula

Vw = VcceZoel(Zoe + RS + Zs)

The amplitude will be one-half the voltage swing if
Rs (the series resistor) plus the output impedance
(Zs) of the driver is equal to the line impedance.
The second step of the waveform is the reflection
from the end of the line and will have an amplitude
equal to that of the first step. All devices on the
line will receive a valid level only after the wave
has propagated down the line and returned to the
driver. Therefore, all inputs will see the full voltage
swing within two times the delay of the line.

Parallel Termination

Parallel terminations are not generally recommend-
ed for CMOS circuits due to their power consump-
tion, which can exceed the power consumption of
the logic itself. The power consumption of paraliel
terminations is a function of the resistor value and
the duty cycle of the signal. In addition, parallel
termination tends to bias the output levels of the
driver towards either Vcc or ground. While this
feature is not desirable for driving CMOS inputs, it
can be useful for driving TTL inputs.

AC Parallel Termination

AC parallel terminations work well for applications
where the delays caused by series terminations are
unacceptable. The effects of AC parallel termina-
tions are similar to the effects of standard parallel
terminations. The major difference is that the
capacitor blocks any DC current path and helps to
reduce power consumption.

Thevenin Termination

Thevenin terminations are also not generally
recommended due to their power consumption.
Like parallel termination, a DC path to ground is
created by the terminating resistors. The power
consumption of a Thevenin termination, though,
will generally not be a function of the signal duty
cycle. Thevenin terminations are more applicable
for driving CMOS inputs because they do not bias
the output levels as paralleled terminations do. It
should be noted that lines with Thevenin termina-
tions should not be left floating since this will
cause the input levels to float between Vcc or
ground, increasing power consumption.

FACT circuits have been designed to drive 50 ohm
transmission lines over the full commercial
temperature range and 75 ohm transmission lines
over the military temperature range. This is
guaranteed by the FACT family’s specified dynamic



drive capability of 86 mA sink and 75 mA source
current. This ensures incident wave switching on
50 ohm transmission lines and is consistent with
the 3 ns rated edge transition time.

FACT devices also feature balanced output totem
pole structures to allow equal source and sink
current capability. This gives rise to balanced edge
rates and equal rise and fall times. Balanced drive
capability and transition times eliminate both the
need to calculate two different delay times for each
signal path and the requirement to correct signal
polarity for the shortest delay time.

FACT product inputs have been created to take full
advantage of high output levels to deliver the
maximum noise immunity to the system designer.
ViH and ViL are specified at 70% and 30% of Vcc
respectively. The corresponding output levels, VoH
and VoL, are specified to be within 0.1 V of the
rails, of which the output is sourcing or sinking 20
pA or less. These noise margins are outlined in
Figure 4-7.

Figure 4-7: Input Threshold
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CMOS Bus Loading

CMOS logic devices have clamp diodes from all
inputs and outputs to Vcc and ground. While these
diodes increase system reliability by damping out
undershoot and overshoot noise, they can cause
problems if power is lost.

Figure 4-8 exemplifies the situation when power is
removed. Any input driven above the Vcc pin will
forward-bias the clamp diode. Current can then flow
into the device, and out Vcc or any output that is
HIGH. Depending upon the system, this current, liN,
can be quite high, and may not allow the bus
voltage to reach a valid HIGH state. One possible
solution to eliminate this problem is to place a
series resistor in the line.

Figure 4-8: Noise Effects
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Noise Effects

FACT offers the best noise immunity of any
competing technology available today. With input
thresholds specified at 30% and 70% of Vcc and
outputs that drive to within 100 mV of the rails,
FACT devices offer noise margins approaching 30%
of Vcc. At 5V Vce, FACT'’s specified input and
output levels give almost 1.5 V of noise margin for
both ground- and Vcc-born noise. With realistic
input thresholds closer to 50% of Vcc, the actual
margins approach 2.5 V.

»
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However, even the most advanced technology
cannot alone eliminate noise problems. Good
circuit board layout techniques are essential to take
full advantage of the superior performance of FACT
circuits.

Well-designed circuit boards also help eliminate
manufacturing and testing problems.

Another recommended practice is to segment the
board into a high-speed area, a medium-speed area
and a low-speed area. The circuit areas with high
current requirements (i.e., buffer circuits and high-
speed logic) should be as close to the power
supplies as possible; low-speed circuit areas can be
furthest away.

Decoupling capacitors should be adjacent to all
buffer chips; they should be distributed throughout
the logic: one capacitor per chip. Transmission lines
need to be terminated to keep reflections minimal.
To minimize crosstalk, long signal lines should not
be close together.

Crosstalk

The problem of crosstalk and how to deal with it is
becoming more important as system performance
and board densities increase. Crosstalk is the
capacitive coupling of signals from one line to



another. The amplitude of the noise generated on
the inactive line is directly related to the edge rates
of the signal on the active line, the proximity of the
two lines and the distance that the two lines are
adjacent.

Crosstalk has two basic causes. Forward crosstalk,
Figure 4-9a, is caused by the wavefront propagating
down the printed circuit trace at two different
velocities. This difference in velocities is due to the
difference in the dielectric constants of air (er=1.0)
and epoxy glass (er=4.7). As the wave propagates
down the trace, this difference in velocities will
cause one edge to reach the end before the other.
This delay is the cause of forward crosstalk; it
increases with longer trace length, so consequently
the magnitude of forward crosstalk will increase
with distance.

Figure 4-9a: Forward Crosstalk on PCB Traces
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This figure shows traces taken on a test fixture designed to
exaggerate the amplitude of crosstalk pulses.

Reverse crosstalk, Figure 4-9b, is caused by the
mutual inductance and capacitance between the
lines which is a transformer action. Reverse
crosstalk increases linearly with distance up to a
critical length. This critical length is the distance
that the signal can travel during its rise or fall time.

Although crosstalk cannot be totally eliminated,
there are some design techniques that can reduce
system problems resulting from crosstalk. FACT’s
industry-leading noise margins make systems
immune to crosstalk-related problems easier to
design. FACT’s AC noise margins, shown in
Figures 4-10a and 4-10b, exemplify the outstanding
immunity to everyday noise which can effect
system reliability.

Figure 4-9b: Reverse Crosstalk on PCB Traces
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Figure 4-10a: High Noise Margin
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Figure 4-10b: Low Noise Margin
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With over 2.0 V of noise margins, the FACT family
offers better noise rejection than any other
comparable technology.

In any design, the distance that lines run adjacent
to each other should be kept as short as possible.
The best situation is when the lines are
perpendicular to each other. For those situations
where lines must run parallel, the effects of
crosstalk can be minimized by line termination.
Terminating a line in its characteristic impedance
reduces the amplitude of an initial crosstalk pulse
by 50%. Terminating the line will also reduce the
amount of ringing. Crosstalk problems can also be
reduced by moving lines further apart or by
inserting ground lines or planes between them.

Figure 4-11: Effects of Termination on
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Ground Bounce

Ground bounce occurs as a result of the intrinsic
characteristics of the leadframes and bondwires of
the packages used to house CMOS devices. As
edge rates and drive capability increase in advanced
logic families, the effects of these intrinsic
electrical characteristics become more pronounced.

Figure 4-12a shows a simple circuit model for a
device in a leadframe driving a standard test load.
The inductor L1 represents the parasitic inductance
in the ground lead of the package; inductor L2
represents the parasitic inductance in the power
lead of the package; inductor L3 represents the
parasitic inductance in the output lead of the
package; the resistor R1 represents the output
impedance of the device output, and the capacitor
and resistor CL and RL represent the standard test
load on the output of the device.

Figure 4-12a: Output Model
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Figure 4-12b: Output Voltage
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The three waveforms shown in Figures 4-12b, ¢ and
d, depict how ground bounce is generated. The first
waveform shows the voltage (V) across the load as
it is switched from a logic HIGH to a logic LOW.
The output slew rate is dependent upon the
characteristics of the output transistor, the
inductors L1 and L3, and CL, the load capacitance.
The second waveform shows the current that is
generated as the capacitor discharges [|=CLedV/dt].
The third waveform shows the voltage that is
induced across the inductance in the ground lead
due to the changing currents [Vgb =-Le(dl/dt)].

There are many factors which affect the amplitude
of the ground bounce. Included are:

e Number of outputs switching simultaneously:
more outputs results in more ground bounce.

¢ Type of output load: capacitive loads generate two
to three times more ground bounce than typical
system traces. Increasing the capacitive load to
approximately 60-70 pF increases ground bounce.
Beyond 70 pF, ground bounce drops off due to the
filtering effect of the load. Moving the load away
from the output reduces the ground bounce.

* Location of the output pin: outputs closer to the
ground pin exhibit less ground bounce than those
further away.

e Voltage: lowering Vcc reduces ground bounce.

e Test fixtures: standard test fixtures generate 30 to
50% more ground bounce than a typical system
since they use capacitive loads which both
increase the AC load and form LCR tank circuits
that oscillate.

Ground bounce produces several symptoms:

* Altered device states. FACT logic does not exhibit
this symptom.

* Propagation delay degradation. FACT devices are
characterized not to degrade more than 250 ps per
additional output switching.

e Undershoot on active outputs. The worst-case
undershoot will be approximately equal to the
worst-case quiet output noise.

¢ Quiet output noise. FACT logic’s worst-case quiet
output noise has been measured to be approxi-
mately 500-1100 mV in actual system applications.

Observing either one of the following rules is
sufficient to avoid running into any of the problems
associated with ground bounce:
First, use caution when driving asynchronous TTL-
level inputs from CMOS octal outputs, or
Second, use caution when running control lines
(set, reset, load, clock, chip select) which are
glitch-sensitive through the same devices that
drive data or address lines.

When it is not possible to avoid the above
conditions, there are simple precautions available
which can minimize ground bounce noise. These
are:

¢ Locate these outputs as close to the ground pin
as possible.

e Use the lowest Vcc possible or separate the
power supplies.

¢ Use board design practices which reduce any
additive noise sources, such as crosstalk,
reflections, etc.

Design Rules

The set of design rules listed below are
recommended to ensure reliable system operation
by providing the optimum power supply connection
to the devices. Most designers will recognize these
guidelines as those they have employed with
advanced bipolar logic families.

e Use multi-layer boards with Vcc and ground
planes, with the device power pins soldered
directly to the planes to insure the lowest power
line impedances possible.

e Use decoupling capacitors for every device,
usually 0.10 uF should be adequate. These
capacitors should be located as close to the
ground pin as possible.

¢ Do not use sockets or wirewrap boards whenever
possible.

¢ Do not connect capacitors from the outputs
directly to ground.

Decoupling Requirements

Fairchild Advanced CMOS, as with other high-
performance, high-drive logic families, has special
decoupling and printed circuit board layout
requirements. Adhering to these requirements will
ensure the maximum advantages are gained with
FACT products.



Figure 4-13: Power Distribution Impedances
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Local high frequency decoupling is required to
supply power to the chip when it is transitioning
from a LOW to a HIGH value. This power is
necessary to charge the load capacitance or drive a
line impedance. Figure 4-13 displays various Vcc
and ground layout schemes along with associated
impedances.

For most power distribution networks, the typical
impedance is between 50 and 100 ohms. This
impedance appears in series with the load

Figure 4-14: Octal Buffer Driving a 100 Ohm Bus
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impedance and will cause a droop in the Vcc at the
part. This limits the available voltage swing at the
local node, unless some form of decoupling is
used. This drooping of rails will cause the rise and
fall times to become elongated. Consider the
example described in Figure 4-14 to calculate the
amount of decoupling necessary. This circuit
utilizes an '’AC240 driving a 100 ohm bus from a
point somewhere in the middle.
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Being in the middle of the bus, the driver will see
two 100 ohm loads in parallel, or an effective
impedance of 50 ohms. To switch the line from rail
to rail, a drive of 94 mA is needed; more than

750 mA will be required if all eight lines switch at
once. This instantaneous current requirement will
generate a voltage across the impedance of the
power lines, causing the actual Vcc at the chip to
droop. This droop limits the voltage swing available
to the driver. The net effect of the voltage droop will
lengthen device rise and fall times and slow system
operation. A local decoupling capacitor is required
to act as a low impedance supply for the driver chip
during high current conditions. It will maintain the
voltage within acceptable limits and keep rise and
fall times to a minimum. The necessary values for
decoupling capacitors can be calculated with the
formula given in Figure 4-15.

In this example, if the Vcc droop is to be kept below
0.1 V and the edge rate equals 4 ns, a 0.030 uf
capacitor is needed.

It is good practice to distribute decoupling
capacitors evenly through the logic, placing one
capacitor for every package.

Capacitor Types

Decoupling capacitors need to be of the high K
ceramic type with low equivalent series resistance
(ESR), consisting primarily of series inductance and
series resistance. Capacitors using 5ZU dielectric
have suitable properties and make a good choice
for decoupling capacitors; they offer minimum cost
and effective performance.

Figure 4-15: Formula for Calculating Decoupling Capacitors

Vcc Bus
Zcc —1
Vcc
Q=cv
_TL % e :_]L: é 1=075A 1= cav/at
Bypassrcapacitor:A/ = C=layav
at=4x10°

Specify Vcc Droop = 0.1 V max.

0.750 x 4 x 10-9
C= 01

=30 x10~9=0.030,F

Select CB=>0.047,F

Place one decoupling capacitor adjacent to each package
driving any transmission line and distribute others
evenly thoughout the logic. One capacitor per three

packages.
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TTL-Compatible CMOS Designs Require Delta Icc Consideration

The FACT product line is comprised of two types of
advanced CMOS circuits: 'AC and 'ACT devices. 'ACT
indicates an advanced CMOS device with TTL-type
input thresholds for direct replacement of LS and
ALS circuits. As this 'ACT series is used to replace
TTL, the Delta lccT specification must be
considered; this spec may be confusing and
misleading to the engineer unfamiliar with CMOS.

It is important to understand the concept of Delta
lcct and how to use it within a design. First,
consider where Delta Iccr initiates. Most CMOS
input structures are of the totem pole type with an
n-channel transistor in a series with a p-channel
transistor as illustrated below.

Figure 4-16: CMOS Input Structure
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These two transistors can be modeled as variable
resistors with resistances varying according to the
input voltage. The resistance of an ON transistor is
approximately 50 ohms while the resistance of an
OFF transistor is generally greater than 56 Mohm.
When the input to this structure is at either ground
or Vcc, one transistor will be ON and one will be
OFF. The total series resistance of this pair will be
the combination of the two individual resistances,
greater than 5 Mohm. The leakage current will then
be less than 1 yA. When the input is between
ground and Vcc, the resistance of the ON transistor
will increase while the resistance of the OFF
transistor will decrease. The net resistance will
drop due to the much larger value of the OFF
resistance. The total series resistance can be as
low as 600 ohms. This reduction in series
resistance of the input structure will cause a
corresponding increase in Icc as current flows
through the input structure. The following graph
depicts typical Icc variance with input voltage for
an 'ACT device.

Figure 4-17: Icc versus Input Voltage for
ACT Devices
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The Delta Icc specification is the increase in Icc.
For each input at Vcc-2.1 V, the Delta Icc value
should be added to the quiescent supply current to
arrive at the circuit’s worst-case static Icc value.

Fortunately, there are several factors which tend to
reduce the increase in Icc per input. Most TTL
devices will be able to drive FACT inputs well
beyond the TTL output specification due to FACT’s
low input loading in a typical system. FAST logic
outputs can drive 'ACT-type inputs down to 200 mV
and up to 3.5 V. Additionally, the typical Icc increase
per input will be less than the specified limit. As
shown in the graph above, the Icc increase at
Vce-21 V is less than 200 xA in the typical system.
Experiments have shown that the Icc of an 'ACT240
series device typically increases only 200 xA when
all of the inputs are connected to a FAST device
instead of ground or Vcc.

It is important when designing with FACT, as with
any TTL-compatible CMOS technology, that the
Delta lcc specification be considered. Designers
should be aware of the spec’s significance and that
the data book specification is a worst-case value;
most systems will see values that are much less.




Testing Advanced CMOS Devices with 1/0 Pins

There are more and more CMOS families becoming
available which can replace TTL circuits. Although
testing these new CMOS units with programs and
fixtures which were developed for bipolar devices
will yield acceptable results most of the time, there
are some cases wWhere this approach will cause the
test engineer problems.

Such is the case with parts that have a bidirectional
pin, exemplified by the '245 Octal Transceiver. If the
proper testing methods are not followed, these
types of parts may not pass those tests for Icc and
input leakage currents, even when there is no fault
with the devices.

CMOS circuits, unlike their bipolar counterparts,
have static Icc specification orders of magnitude
less than standard load currents. Most CMOS Icc
specifications are usually less than 100 zA. When
conducting an Icc test, greater care must be taken
so that other currents will not mask the actual Icc
of the device. These currents are usually sourced
from the inputs and outputs.

Since the static Icc requirements of CMOS devices
are so low, output load currents must be prevented
from masking the current load of the device during
an Icc test. Even a standard 500 ohm load resistor
will sink 10 mA at 5 V, which is more than twice the
Icc level being tested. Thus, most manufacturers
will specify that all outputs must be unloaded
during Icc tests.

Another area of concern is identified when
considering the inputs of the device. When the
input is in the transition region, Icc can be several
orders of magnitude greater than the specification.
When the input voltage is in the transition region,
both the n-channel and the p-channel transistors in
the input totem-pole structure will be slightly ON,
and a conduction is created from Vcc to ground.
This conduction path leads to the increased lcc
current seen in the Icc vs. VIN curve. When the input
is at either rail, the input structure no longer
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conducts. Most Icc testing is done with all of the
inputs tied to either Vcc or ground. If the inputs are
allowed to float, they will typically float to the
middle of the transition region, and the input
structure will conduct an order of magnitude more
current than the actual Icc of the device under test
which is being measured by the tester.

Figure 418: Icc versus lIN
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When testing the Icc of a CMOS ’245, problems can
arise depending upon how the test is conducted.
Note the structure of the '245’s 1/0O pins illustrated
below.

Figure 4-19: °245 1/0 Structure
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Each /O pin is connected to both an input device
and an output device. The pin can be viewed as
having three states: input, output and output
disabled. However, only two states actually exist.

The pin is either an input or an output. When
testing the Icc of the device, the pins selected as
outputs by the T/R signal must either be enabled
and left open or be disabled and tied to either rail.
If the output device is disabled and allowed to float,
the input

Figure 4-20: 1/0 Pin Internal Structure
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device will also float, and an excessive amount of
current will flow from Vcc to ground. A simple rule
to follow is to treat any output which is disabled as
an input. This will help insure the integrity of an Icc
test.

Another area which might precipitate problems is
the measurement of the leakages on I/O pins. The
1/0 pin internal structure is depicted below.

The pin is internally connected to both an input
device and an output device; the limit for a leakage
test must be the combined IIN specification of the
input and the loz specification of the output. For
FACT devices, IIN is specified at = 1 uA while loz is
specified at £ 5 uA. Combining these gives a limit
of +6 uA for I/O pins. Usually, I/O pins will show
leakages that are less than the loz specification of
the output alone.

Testing CMOS circuits is no more difficult than
testing their bipolar counterparts. However, there
are some areas of concern that will be new to many
test engineers beginning to work with CMOS.
Becoming familiar with and understanding these
areas of concern prior to creating a test philosophy
will avert many problems that might otherwise arise
later.




Testing Disable Times of 3-State Outputs in a

Transmission Line Environment

Traditionally, the disable time of a 3-state buffer has
been measured from the 50% point on the disable
input, to the 10% or 90% point on the output. On a
bench test site, the output waveform is generated
by a load capacitor and a pull-up/pull-down resistor.
This circuit gives an RC charge/discharge curve as
shown below.

Figure 4-21: Typical Bench 3-State Waveform
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ATE test sites generally are unable to duplicate the
bench test structure. ATE test loads differ because
they are usually programmable and are situated
away from the actual device. A commonly used test
load is a Wheatstone bridge. The following figure
illustrates the Wheatstone bridge test structure
when used on the MCT 2000 test-system to
duplicate the bench load.

Figure 4-22: MCT Wheatstone Bridge Test
Load

[l

The voltage source provides a pull-up/pull-down
voltage while the current sources provide lox and
loL. When devices with slow output slew rates are
tested with the ATE load, the resultant waveforms
closely approximate the bench waveform, and a

high degree of correlation can be achieved.
However, when devices with high output slew rates
are tested, different results are observed that make
correlating tester results with bench results more
difficult. This difference is due to the transmission
line properties of the test equipment. Most disable
tests are preceded by establishing a current flow
through the output structure. Typically, these
currents will be between 5 mA and 20 mA. The
device is then disabled, and a comparator detects
when the output has risen to the 10% or 90% level.

Consider the situation where the connection
between the device under test (DUT) and the
comparator is a transmission line. Visualize the
device output as a switch; the effect is easier to
see. There is current flowing through the line, and
then the switch is opened. At the device end, the
reflection coefficient changes from 0 to 1. This
generates a current edge flowing back down the
line equal to the current flowing in the line prior to
the opening of the switch. This current wave will
propagate down the line where it will encounter the
high impedance tester load. This will cause the
wave to be reflected back down the line toward the
DUT. The current wave will continue to reflect in the
transmission line until it reaches the voltage
applied to the tester load. At this point, the current
source impedance decreases and it will dissipate
the current. A typical waveshape on a modern ATE
is depicted in Figure 4-23.

Figure 4-23: Typical ATE 3-State Waveform
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Transmission line theory states the voltage level of
this current wave is equal to the current in the line
times the impedance of the line. With typical
currents as iow as 5 mA and impedances of 50 to
60 ohms, this voltage step can be as minimal as
250 mV. If the comparator was programmed to the
10% point, it would be looking for a step of 5650 mV
at 5.5 V Vcc. Three reflections of the current pulse

Figure 4-24: Measurement Stepout
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would be required before the comparator would
detect the level. It is this added delay time caused
by the transmission line environment of the ATE
that may cause parts to fail customers’ incoming
tests, even though the device meets specifications.
The figure below graphically shows this stepout.

Point A represents the typical 50% measurement
point on tester driven waveforms. Point B
represents the point at which the delay time would
be measured on a bench test fixture. Point C
represents where the delay time could be measured
on ATE fixtures. The delay time measured on the
ATE fixture can vary from the bench measured delay
time to some greater value, depending upon the
voltage level that the tester is set. If the voltage
level of the tester is close to voltage levels of the
plateaus, the results may become non-repeatable.

|
|
|
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ACO00 » ACTOO

54AC/74ACO00 « 54ACT/74ACTO00
Quad 2-Input NAND Gate

Connection Diagrams
¢ Outputs Source/Sink 24 mA

’ACTO00 has TTL- tible | ts NC NC v_T

: as TTL-Compatible Inpu BEEEm ; 7] vee

2 13

Ordering Code: See Section 6 B B

B [12]

A |

(B GND {7 8

NC NC

Pin Assignment

Pin Assignment

for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC/ACT 74ACIACT Units Conditions
ViIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 80 40 nA Vec=5.5V,
TAa=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 4.0 4.0 HA Vcc=5.5V,
Ta=25°C
. . ViN=Vcc-21V
lcet :‘ga/’:'m“;" ,22‘;‘&;’"3' 16 15 mA | Vec=55V,
clinput ( ) Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
TA= —-55°C | TA= —-40°C
p— (]
Symbol Parameter veer|  TAT 2T to +125°C | to +85°C | Units | Fig.
v) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 3.3 1.0 7.0 9.5 1.0 1.0 1.0 10.0
tPLH Propagation Delay 50| 10 60 80 |10 85|10 85| " |3
. 3.3 1.0 5.5 8.0 1.0 9.0 1.0 8.5
tPHL Propagation Delay 50| 10 45 65|10 70|10 70| "™ |3

*Voltage Range 3.3is3.3V+03V
Voltage Range 5.0 is 5,0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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ACO00 » ACTOO

AC Characteristics

74ACT 54ACT 7T4ACT
Ta= —-55°C | TA= —40°C
—_ [o

Symbol Parameter Vcc* Tg:_;§5f to +125°C to +85°C | Units | Fig.
V) =P CL=50 pF | CL=50 pF No.

Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 5.0 1.0 5.5 9.0 1.0 9.5 1.0 9.5 ns 3-5
tPHL Propagation Delay 5.0 1.0 4.0 7.0 1.0 8.0 1.0 8.0 ns 3-5

*Voltage Range 50is 5.0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance

54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=565V
Cro Power Dissipation 30.0 pF Vec=55V
Capacitance
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ACO02

54AC/74AC02
Quad 2-Input NOR Gate

¢ Outputs Source/Sink 24 mA

Ordering Code: See Section 6

NC

@6 E [

NC

04 &5 [e [7 b
NC  NC

Pin Assignment

Connection Diagrams

T

w

~

T

4]
]

6

o

()

GND |7

4] 14] Vee
10
B

Ar
0

] Lol 3] [2] 5] [2]

Pin Assignment

for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC 74AC Units Conditions
ViNn=Vcc or
Maximum Quiescent Ground,
lec Supply Current 80 40 KA Vec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 4.0 4.0 uA Vcc=55V,
TA=25°C
AC Characteristics
74AC 54AC 74AC
TA= +25°C Ta= —-55°C | TA= —40°C ) L
Symbol Parameter Vee* CL=50 oF to +125°C to +85°C | Units | Fig.
(V) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 33| 1.0 5.0 7.5 1.0 9.0 1.0 8.0
tPLH Propagation Delay 50| 10 40 60|10 70 |10 65 | ™ |3
. 3.3 1.0 5.0 7.5 1.0 9.0 1.0 8.0
tPHL Propagation Delay 50|10 45 65 |10 75|10 70| ™ |3

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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ACO02

Capacitance

54/74AC
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vcc=585V
Crp Power Dissipation 30.0 pF Voc=55V
Capacitance

56




AC04 « ACTO4

54AC/74AC04 « 54ACT/74ACTO04

Hex Inverter

¢ Outputs Source/Sink 24 mA

¢ ’ACT04 has TTL-Compatible Inputs

Ordering Code: See Section 6

NC  NC
BEDEE

4 {3 {6 [7)
NG NC

Connection Diagrams

@

Pin Assignment

GND|7

miciciciziois)

ot
=] Lo [a] =] [&] [3] [2]

Pin Assignment

for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54ACIACT 74ACIACT Units Conditions
Vin=Vcc or
Maximum Quiescent Ground,
lec Supply Current 80 40 uA Vec=55V,
TA=Worst Case
ViNn=Vcc or
Maximum Quiescent Ground,
lec Supply Current 4.0 40 HA Vcc=5.5V,
TA=25°C
. " ViIN=Vcc-21V
lccT Maximum Additional 16 15 mA | Vcc=55V,
Icc/input (ACTO04) Ta =Worst Case
AC Characteristics
74AC 54AC 74AC
. Ta= +25°C TA= —-55°C | TA= —-40°C
Symbol Parameter Vce CL=50 oF to +125°C to +85°C | Units | Fig.
v) =°0Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 33| 1.0 45 9.0 1.0 110 1.0 10.0
tPLH Propagation Delay 50|10 40 70 |10 85|10 75| " |35
. 33| 1.0 4.5 8.5 1.0 10.0 1.0 9.5
tPHL Propagation Delay 50| 10 35 65 |10 75|10 70| "™ |3

*Voltage Range 3.3 is 3.3 V+03V
Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC04  ACTO4

AC Characteristics

1’ - \} g’”w‘} — 74ACT 54ACT 74ACT

i ] | i

/ m-:.:i}g L jg / i:"“"w 1 TA=)+ 252 Ta= —55°C | Ta= —40°C
Symbol ;mﬁ:éa eter ] gf vee*| [ ] gp_%so’%;é? 7| o, +125°C | to +85°C | Units | Fig.

I i?féwa,M55;?\&*’5;559&5@': 76t =50 pF No.

ey [ [ g | M ] i\ tax/[ /i ex ) V)

tPLH Propagation Delay 5.0 a5~ L | "asif f’f."”“i Yig j m«;”ns‘\} /ZfS
tPHL Propagation Delay 5.0 3.9 Wl [ [ns | ; 36

*Voltage Range 5.0 is 5.0 V+0.5V
Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vcc=55V
Power Dissipation _
CprD Capacitance 30.0 pF Vec=55V

L |
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ACO08  ACTO8

54AC/74AC08 ¢ 54ACT/74ACTO08
Quad 2-Input AND Gate

¢ Outputs Source/Sink 24 mA Connection Diagrams
¢ ’ACTO08 has TTL-Compatible Inputs

NC NC

BEEEE o

~ 14] Voo
170 gt
E
4]
(5]
510 U
GND[7]

Ordering Code: See Section 6

=] Lol [a] [=] 5] &

[ b3 (e (7 bd

NC NC
Pin Assignment Pin Assignment
for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC/ACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 80 40 nA Vce=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 4.0 4.0 KA Vcc=55V,
Ta=25°C
. . ViN=Vcc—-2.1V
Maximum Additional
lcct , 1.6 15 mA Vcc=55V,
Icc/input (ACT08) Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
Ta= —55°C | TA= —40°C
— (o]
Symbol Parameter Vce* Tél__—;oz 5 FC to +125°C to +85°C | Units | Fig.
V) =o0p CL=50 pF | CL=50pF No.
Min Typ Max | Min Max | Min Max
. 33| 1.0 75 9.5 1.0 120 1.0 10.0
tPLH Propagation Delay 50| 10 55 75|10 90|10 85| " |3
. 3.3 1.0 7.0 8.5 1.0 115 1.0 9.0
tPHL Propagation Delay 50| 10 55 70|10 85|10 75| " |3

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 5.0 V0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

1
59



AC08 « ACTO8

AC Characteristics

[N = — 74ACT S4ACT 74ACT
P i [N | *”“* ']
B ANyl I A= 2590 | TA=—55°C | Ta= —40°C
Symbaol’ / ;wnarijneft [lveer| | fc;ﬂfgo 5? i to-+125°C | to +85°C | Units | Fig.
L wa v L /L] || Sums0jpF | Cres0 pRf No.
- Mc.ii;? 77 tak | ! /
=T T/l bl e Tl D))\, /7
: ed Lod ‘ 3 !; e [ e -
teLH Propagation Delay 5.0 6.5 \W? /) »};éﬁ [ ﬁ%‘%ns ?’5
tPHL Propagation Delay 5.0 6.7 Ml Lhs M_{g-5

*Voltage Range 5.0is 5.0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=55V
Crp Power Dissipation 20.0 pF Vec=55V
Capacitance
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AC10

54AC/74AC10
Triple 3-Input NAND Gate

¢ Outputs Source/Sink 24 mA

Ordering Code: See Section 6

Connection Diagrams
NC C
[ & @

4 b9 he (7] fg
NC  NC

Pin Assignment

Vce

[o] [~] [3] [] [S] [5]

GNo [7]

—
P

=] Lol o] 2] 5] [ (]

Pin Assignment

for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC T4AC Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 80 40 uh Vec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 4.0 4.0 uA Vcc=5.5V,
Ta=25°C
AC Characteristics
74AC 54AC 74AC
TA= +25°C TA= —55°C | TA= —40°C
Symbol Parameter Vee* CL—— 50 pF to +125°C to +85°C | Units | Fig.
V) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 33| 1.0 6.0 9.5 1.0 110 ]| 1.0 105
tPLH Propagation Delay 50|10 45 70|10 85|10 80| "™ |3
. 33 1| 1.0 5.5 8.5 1.0 100 | 1.0 100
tPHL Propagation Delay 50| 10 40 60 |10 70|10 65| " |35

*Voltage Range 3.3is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

5-11



AC10

Capacitance
54/74AC
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vcc=55V
Cro Power Dissipation 25.0 oF Voc=55 V

Capacitance




AC11

54ACI/74AC11

Triple 3-Input AND Gate

¢ Outputs Source/Sink 24 mA

Ordering Code: See Section 6

Connection Diagrams

NC NC

B &6 EE

GND@l

Nc[ﬁ]I

(14 (s fe (7 e
NG NC

Pin Assignment

I[ﬂ
!@
(1) NC
(20 vee

GND|7

R E]

L] Lo 3] 2] B &

Pin Assignment

for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC 74AC Units Conditions
ViN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 80 40 nA Vec=55V,
Ta=Worst Case
ViN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 4.0 4.0 nA Vec=5.5V,
Ta=25°C
AC Characteristics
74AC 54AC 74AC
- ] = -
. Ta= +25°C Ta= —55°C | TA= —40°C )
Symbol Parameter Vce CL=50 oF to +125°C to +85°C Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 33| 1.0 5.5 9.5 1.0 11.0 | 1.0 100
tPLH Propagation Delay 50| 10 40 80|10 85|10 85| " |3
. 33| 1.0 5.5 8.5 1.0 105 | 1.0 9.5
tPHL Propagation Delay 50|10 40 70 |10 80|10 75| " |3

*Voltage Range 3.3is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC11

Capacitance

54/74AC
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=56.5V
Power Dissipation _
CprD Capacitance 20.0 pF Vec=55V
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AC14 « ACT14

54ACI/74AC14 « 54ACT/74ACT14

Hex Inverter Schmitt Trigger

Description Connection Diagrams
The 'ACI’ACT14 contains six logic inverters which
accept standard CMOS input signals (TTL levels for

’ACT14) and provide standard CMOS output levels. |_T. N :l
They are capable of transforming slowly changing 14] Vee
input signals into sharply defined, jitter-free output E E
signals. In addition, they have a greater noise Y
margin than conventional inverters. E—_y E

4
The 'AC/’ACT14 has hysteresis between the E LE
positive-going and negative-going input thresholds E 1__o_|
(typically 1.0 V) which is determined internally by E E
transistor ratios and is essentially insensitive to il
temperature and supply voltage variations. Gnd [ 7 1‘|
e Outputs Source/Sink 24 mA Pin Assignment

’ACT14 has TTL-C atible Input

* as ompatibie Inputs for DIP, Flatpak and SOIC

Ordering Code: See Section 6

NC NC

@6 E [
[ e ]

Function Table
Input Output

A (o)
L H
H L

[ 8 fg (7 fg
NC c

Pin Assignment
for LCC
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AC14 » ACT14

DC Characteristics (unless otherwise specified)

Symbol Parameter v((\:;; 54AC 54ACT 74AC 74ACT | Units | Conditions
ViN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 80 80 40 40 #A | Vec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 4.0 4.0 4.0 4.0 WA | Voc=55V,
Ta=25°C
. . ViIN=Vcc-2.1V
Maximum Additional
lceT y 1.6 15 mA Vec=55V,
lcc/input (ACT14) TA=Worst Case
. . 3.0 2.2 2.2
Vis ¥har’:$‘;'c‘j Positive 45 | 32 2.0 3.2 2.0 V | Ta=Worst Case
5.5 3.9 3.9
- . 3.0 0.5 0.5
Vi- Minimum Negative 45| 09 0.8 0.9 0.8 V| Ta=Worst Case
Threshold
5.5 1.1 11
3.0 1.2 1.2
Vh(max) Maximum Hysteresis 4.5 14 1.2 1.4 1.2 v TAa=Worst Case
i 5.5 1.6 1.6
3.0 0.3 0.3
Vh(min) Minimum Hysteresis 4.5 0.4 0.4 0.4 0.4 v Ta=Worst Case
5.5 0.5 0.5
AC Characteristics
74AC 54AC 74AC
Ta= +25°C Ta= —-55°C | TA= —40°C
Symbol Parameter Vcc* CL—— 50 bF to +125°C | to +85°C | Units | Fig.
V) =3P CL=50 pF | CL=50 pF No.

Min Typ Max | Min Max | Min Max

33| 10 95 1356 | 1.0 160 | 1.0 150
50 | 1.0 70 100 | 10 120 | 10 110

33| 1.0 75 15| 1.0 140 | 1.0 13.0 ns
50| 1.0 6.0 85| 1.0 100 | 1.0 9.5

tPLH Propagation Delay ns 3-5

tPHL Propagation Delay

*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC14 « ACT14

AC Characteristics

. TAACT 54ACT 74ACT
o Ta= -55°C | TaA= —-40°C
Sym EE @ e VEc* é‘= +.25°C tc/: +1::°c t:') +845°C Units | Fig.
V) °F7 [T Ge<50 pF | CL=50pF No.
g L, Fvg/ﬁnl Mg \ 'Hx /)Z\?\ Mrrj\ o
tPLH Propagation Delay 5.0 7 L} U \] / ‘& / = {l \\;57
tPHL Propagation Delay 5.0 8.6 U us &-5

*Voltage Range 5.0 is 50 V+05 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=5.5V
Power Dissipation _
CpD Capacitance 25.0 pF Veec=56.5V

5-17




AC20

54AC/74AC20
Dual 4-Input NAND Gate

e Outputs Source/Sink 24 mA

Connection Diagrams

NC NC NC Y T
ORGRD ~
Ordering Code: See Section 6 O ra] vee
8 & H 3]
onD @ Nc[3] 12]
NC [i1] [INC [ [11]Ne
g V'cc E E
— (] 9]
w ano [7] L I
NC NC NC
Pin Assignment Pin Assignment
for LCC for DIP, Flatpak and SOIC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC 74AC Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 80 40 uA Vec=55V,
TA=Worst Case
VIiN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 4.0 4.0 A Vec=55V,
TA=25°C
AC Characteristics
74AC 54AC 74AC
—_ O = - o]
. Ta= +25°C Ta= —55°C | Ta= 4(1 C ) i
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =50Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 33| 1.0 6.0 8.5 1.0 110 | 1.0 100
tPLH Propagation Delay 5010 50 70 |10 85|10 8ol "™ |3
. 33| 1.0 5.0 7.0 1.0 100 | 1.0 9.0
tPHL Propagation Delay 50| 10 40 60 |10 70|10 70| "™ |35

*Voltage Range 3.3 is 3.3 V03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC20

Capacitance
54/74AC
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vce=565V
Power Dissipation _
CrD Capacitance 40.0 pF Vcc=55V
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AC32 ¢ ACT32

54AC/74AC32 ¢ 54ACT/74ACT32
Quad 2-Input OR Gate

Connection Diagrams

¢ Outputs Source/Sink 24 mA NC NC
«’ACT32 has TTL-Compatible Inputs (6] [5) (4]

Ordering Code: See Section 6

(4 (9 (g (7 {9

NC NC

Pin Assignment

E{ -

el
i

[=] [+] [=]
o] Lo [ =] 5] &

GND [7]

Pin Assignment

for LCC for DIP, Flatpak and SOIC
DC Characteristics (uniess otherwise specified)
Symbol Parameter 54AC/ACT 74ACIACT Units Conditions
ViN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 80 40 uA Vec=55V,
TAa=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 4.0 4.0 uA Vcc=55V,
Ta=25°C
. . ViIN=Vcc-2.1V
locT :‘ggﬁ:‘mzf'(,ﬁdc‘}';g"a' 16 15 mA | Voc=55V,
P Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
— — BRO P o
. Ta= +25°C Ta= 55°C Ta 42 C ) )
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
. 3.3 1.0 7.0 9.0 1.0 12.0 1.0 10.0
tPLH Propagation Delay 50|10 55 75 |10 90| 10 85| " |3°
. 3.3 1.0 7.0 8.5 1.0 115 1.0 9.0
tPHL Propagation Delay 50|10 50 70|10 85|10 75| " |3

*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 50 V0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

TAACT 54ACT T4ACT
Ta= -55°C | TaA= —-40°C
Symbol AL= +25°C to +125°C | to +85°C | Units | Fig.
o P Cy=50 pF | CiL=50pF No.
0 Fm/ /g ]| Win \ ek | Wi M?*-
tPLH Propagation Delay 5.0 = g*fﬂz/U L U \\\! '; /Z\;\ f <) \\W
tPHL Propagation Delay 5.0 6.6 H !‘J -5

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT .
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vce=55V
CrD cP:ower. Dissipation 20.0 pF Vec=5.5V
apacitance
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54AC/74AC74  54ACT/74ACT74
Dual D-Type Positive Edge-Triggered Flip-Flop

Description Connection Diagrams
The 'ACI'ACT74 is a dual D-type flip-flop with
Asynchronous 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.

[13] vee
E ED?

12| D2

Pin Assignment

Asynchronous Inputs: for DIP, Flatpak and SOIC
LOW input to Sp (Set) sets Q to HIGH level

LOW input to Cb (Clear) sets Q to LOW level
Clear and Set are independent of clock Qi NC 5o NC CPs
Simultaneous LOW on Cb and Sb makes both [ [5 (4]

Q and Q HIGH

¢ Outputs Source/Sink 24 mA
¢ ’ACT74 has TTL-Compatible Inputs

Ordering Code: See Section 6

Logic Symbol

Pin Assignment

s Jz for LCC
S
—o ™0, —o. %, |
Truth Table (Each Half)
—cp, —cp,
o O .02~ Inputs Outputs
;‘ ?2 So|Cb|cP| D | Q| Q
L H X X H L
H L X X L H
L L X X H H
H H I H H L
Pin Names H H I L L H
D1, D2 Data Inputs H H L X | Qo | Qo
CP1, CP2 Clock Pulse Inputs HIGH v Lovel
Co1, Co2 Direct Clear Inputs [‘= LOW V. oltage Leve
. = oltage Level
Sb1, Sp2 Direct Set Inputs X = Immaterial
Q1, Q1,Q2, Q2 Outputs I'=LOW-to-HIGH Clock Transition

Qo(Qo) = Previous Q(Q) before
LOW-to-HIGH Transition of Clock
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Logic Diagram

o —J>o )

CcP

[+]]

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 (unless otherwise specified)

Symbol Parameter 54ACI/ACT 74ACI/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 80 40 uA Vcc=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
e Supply Current 4.0 4.0 HA Vcc=55V,
Ta=25°C
. . ViN=Vcc-21V
lcct mzzlmu:n ’ﬁgc_jrl;znal 1.6 1.5 mA Vec=5.5V,
nput ( Ta=Worst Case
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AC Characteristics

74AC 54AC 74AC
TA= —=55°C | TA= —40°C
— [
Symbol Parameter Vce* Té:_gg 5 f to +125°C | to +85°C | Units | Fig.
v) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Clock 3.3 100 125 95 95
fmax Frequency 50 | 140 160 95 125 MHz | 33
tPLH Propagation Delay 3.3 1.0 8.0 120 1.0 145 10 130 ns 36
Con or Son to Qn or Qn 5.0 1.0 6.0 90 | 1.0 105 1.0 10.0
tPHL Propagation Delay 3.3 1.0 105 120 1.0 20.0 10 135 ns 36
Con or Son to Qn or Qn 5.0 1.0 8.0 9.5 1.0 145 1.0 10.5
tPLH Propagation Delay 3.3 1.0 8.0 135 1.0 17.5 1.0 16.0 ns 36
CPn to Qn or Gn 5.0 1.0 6.0 100 | 1.0 11.0 1.0 105
tPHL Propagation Delay 3.3 1.0 8.0 140 1.0 16.0 1.0 145 ns 36
CPn to Qn or Gn 5.0 1.0 6.0 100 | 1.0 11.5 1.0 105
*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 50is 5,0 V05V
AC Operating Requirements
74AC 54AC 74AC
Ta= -55°C TA= —40°C
— [
Symbol Parameter Vce* Té:_;gsl:c to +125°C to +85°C Units | Fig.
V) =20p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Set-up Time,
ts HIGH or LOW ol IS e > P ns | 39
Dn to CPn : ’ ) ’ ’
th Hold Time, HIGH or LOW| 3.3 -20 0 0.5 0 ns 39
Dn to CPn 5.0 -15 0 0.5 0
t CPn or Cobn or Son 3.3 3.0 55 8.0 7.0 ns 36
v Pulse Width 5.0 25 45 55 5.0
trec Recovery Time 3.3 -25 0 0.5 0 ns 3.9
Con or Son to CP 5.0 -20 0 0.5 0

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing in-
formation please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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74ACT 54ACT 7T4ACT
Ta= —-55°C | TA= —-40°C
— O
Symbol Parameter Vce* T&‘_;g S FC to +125°C to +85°C | Units | Fig.
(v) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

fmax Maximum Clock 50 | 145 210 95 125 MHz | 33

Frequency

Propagation Delay "
tPLH Tbn or Spbn to Qn or Qn 5.0 1.0 5.5 9.5 1.0 115 1.0 105 ns 3-6

Propagation Delay
tPHL Ton or Son to Qn or Qn 5.0 1.0 6.0 100 1.0 125 1.0 115 ns 3-6

Propagation Delay y
tPLH CPn to Qn or Qn 5.0 1.0 75 110 1.0 14.0 1.0 13.0 ns 3-6

Propagation Delay y
tPHL CPn to Qn or O 50 | 1.0 60 100 )] 10 120 ] 1.0 115 ns 36
*Voltage Range 5.0 is 50 V0.5V
AC Operating Requirements

7T4ACT 54ACT 74ACT
TA= —55°C TA= —40°C
—_ (o
Symbol Parameter Vee* TéL__-QSSFC to +125°C to +85°C Units | Fig.
V) =P CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum

Set-up Time,
ts HIGH or LOW 5.0 1.0 3.0 4.0 35 ns 39

Dn to CPn
tn Hold Time, HIGH or LOW| 5 | _g5 | 10 1.0 10 ns | 39

Dn to CPn

CPn or Cbn or Son
tw Pulse Width 5.0 3.0 5.0 6.5 6.0 ns 3-6
t Recovery Time 50 | -25 0 0 0 ns | 39
rec Cpon or Sbn to CP : -

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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Capacitance

54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CprD Capacitance 35.0 pF Vec=55V
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AC86

54AC/74AC86
Quad 2-Input Exclusive-OR Gate

Connection Diagrams

¢ Outputs Source/Sink 24 mA

E - E Vcce
2] J [13]
Ordering Code: See Section 6 E——Lg L_Q_,—E
o i
=] Ll 10
ol =
ano [7] QJ‘E

Pin Assignment Pin Assignment
for LCC for DIP, Flatpak and SOIC

DC Characteristics over Operating Temperature Range (unless otherwise specified)

Symbol Parameter 54AC 74AC Units Conditions
VIN=Vcc or
lcc Maximum Quiescent 80 40 A Ground,

Supply Current Vec=55V,

TA=Worst Case

VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 4.0 4.0 uA Vec=55V,
Ta=25°C
AC Characteristics
74AC 54AC 74AC

TA= —55°C | TaA= -40°C

Symb to +125°C | to +85°C | Units | Fig.
: . CL=50 pF CL=50 pF No.
P

Max

Max

Propagation Delay

tPHL Inputs to Outputs

Propagation Delay

tPLH Inputs to Outputs

*Voltage Range 3.3is 3.3 V03V
Voltage Range 5.0 is 5.0 V05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

L |
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Capacitance
54/74ACIACT i
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vecc=55V
Crp Power Dissipation oF Vec =55V

Capacitance
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54AC/74AC109  54ACT/74ACT109
Dual JK Positive Edge-Triggered Flip-Flop

Description Connection Diagrams

The ’ACI’ACT109 consists of two high-speed

completely independent transition clocked JK flip- c lj o

flops. The clocking operation is independent of o 6] vee

rise and fall times of the clock waveform. The JK s [ cobo—{iE] Cov

design allows operation as a D flip-flop (refer to =

’ACI’ACT74 data sheet) by connecting the J and K K [, s

inputs together. cP EL— cP K o—{13] k.

%01 [5 \ -

Asynchronous Inputs: > ’:_o s cpi—{12lce:
LOW input to Spb (Set) sets Q to HIGH level a: (e —a sop—{11] 802
LOW input to Cp (Clear) sets Q to LOW level a:[f}do: | |ao}—i9 e
Clear and Set are independent _of clock aND 3] -iil a
Simultaneous LOW on Cp and Sb makes both ?

Q and Q HIGH

Pin Assignment

e Outputs Source/Sink 24 mA for DIP, Flatpak and SOIC
¢ ’ACT109 has TTL-Compatible Inputs

Q1 Sor NC CP1 Ki

. 6 5@
Ordering Code: See Section 6
. @ g
Logic Symbol .
& 4 NC
s oo s ®a} &
—cp —ce o i3
—cKcDoo— —chDQp- iENcic:
? ? Sp2 CP2 NC K2 J2
Truth Table Pin Assignment
for LCC
Inputs Outputs
So C CP J K|la &
L H X X X H L
H L X X X L H
L L X X X H H
H H I L L L H
H o H I H L | Toggle Pin Names
: : § :_] : ?_:) QLO' J1,J2, K1, K2 Data Inputs
H H L X X Qo Qo CP1, CP2 Clock Pulse Inputs
Cb1, Cb2 Direct Clear Inputs
H=HIGH Voltage Level Sb1, Sb2 Direct Set Inputs
L=LOW Voltage Level Q1, Q2, Q1, Q2  Outputs

I =LOW-to-HIGH Transition
X = Immaterial
Qo(Qo) = Previous Qo(Qo) before
LOW-to-HIGH Transition of Clock
]
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Logic Diagram (one half shown)

So

K
Q

CP
J Q

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 (unless otherwise specified)

Symbol Parameter S54AC/ACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
e Supply Current 80 40 uA Vec=5.5V,
Ta=Worst Case
ViN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 4.0 4.0 uA Vcc=55V,
Ta=25°C
. - VIN=Vcc-2.1V
lccT :‘ggﬁ:‘mzf‘(,zg‘ﬁg)‘a' 16 15 mA | Vec=55V,
p Ta=Worst Case
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AC Characteristics

74AC 54AC 74AC
Ta= —-55°C | TA= —40°C
-— Lo
Symbol Parameter Vee* Té.__--;g 5 FC to +125°C | to +85°C | Units | Fig.
V) =P CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Clock 33 | 125 150 90 100
fmax Frequency 50 | 150 175 95 125 MHz | 33
tPLH Propagation Delay 3.3 1.0 8.0 135 1.0 17.5 1.0 16.0 ns 3.6
CPn to Qn or Qn 5.0 1.0 6.0 10.0 1.0 110 1.0 105
tPHL Propagation Delay 3.3 1.0 80 140 1.0 16.0 1.0 145 ns 3.6
CPn to Qn or Qn 5.0 1.0 6.0 10.0 1.0 11.5 1.0 10.5
tPLH Propagation Delay 3.3 1.0 8.0 120 1.0 145 1.0 13.0 ns 3.6
Con or Son to Qn or Qn 50 | 1.0 6.0 90| 1.0 105 | 1.0 100
tPHL Propagation Delay 3.3 10 100 120 1.0 20.0 1.0 135 ns 3.6
Con or Spn to Qn or Qn 5.0 1.0 7.5 9.5 1.0 14.5 1.0 10.5
*Voltage Range 3.3 is 3.3 V+03V
Voltage Range 5.0 is 5.0 V05V
AC Operating Requirements
74AC 54AC 7T4AC
Taz +25C Ta= -55°C Ta= —40°C i
Symbol Parameter Vee* CL=50 bF to +125°C to +85°C Units | Fig.
V) =20p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Set-up Time,
ts HIGH or LOW ol Bl I 32 I ns | 39
Jn or Kn to CPn : : : : )
th Hold Time, HIGH or LOW| 3.3 -15 0 1.0 0 ns 3.9
Jn or Kn to CPn 5.0 -0.5 0.5 1.0 0.5
t Pulse Width 3.3 2.0 4.0 8.0 45 ns 3.6
v CPn or Con or Son 5.0 20| 35 5.5 3.5
Recovery Time 33 -25 0 0 0
trec Con or Son to CP 50 | -15| o 0 0 ns | 39

*Voltage Range 3.3 is 3.3 V03V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing in-
formation please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
. Ta= +25°C Ta= —-55°C | TA= —40°C
Symbol Parameter Vce CL=50 oF to +125°C to +85°C | Units | Fig.
V) =20Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
fmax Maximum Clock 50 | 145 210 95 125 MHz | 33
Frequency
Propagation Delay g
tPLH CPn to Qn or Gn 50 | 1.0 70 110 1.0 14.0 1.0 13.0 ns 3-6
Propagation Delay
tPHL CPh to Qn or Gn 50 | 1.0 6.0 10.0 1.0 120 1.0 115 ns 36
Propagation Delay y
tPLH Con or Son to Qn or Tn 50 | 1.0 5.5 9.5 1.0 115 | 1.0 10.5 ns 3-6
Propagation Delay y
tPHL Con or Son to Qn or Tn 50 | 1.0 6.0 10.0 1.0 125 1.0 115 ns 3-6
*Voltage Range 5.0 is 5.0 V+0.5V
AC Operating Requirements
74ACT 54ACT 74ACT
Ta= -55°C Ta= —40°C
Symbol Parameter Vee* Té:_gg 5::C to +125°C to +85°C Units | Fig.
V) =20p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Set-up Time,
ts HIGH or LOW 5.0 0.5 2.0 25 25 ns 39
Jn or Kn to CPn
Hold Time, HIGH or LOW
th Jn or Kn to CPn 5.0 0 20 20 20 ns 39
Pulse Width
tw CPn or Con or Son 5.0 3.0 5.0 6.5 6.0 ns 3-6
Recovery Time
trec Con or Sbn to CP 5.0 -25 0 0 0 ns 39

*Voltage Range 50 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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Capacitance

54/74AC/ACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vec=565V
Cep Power Dissipation 35.0 pF Vec=55V
Capacitance
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54AC/74AC138  54ACT/74ACT138

1-of-8 Decoder/Demultiplexer

Description

The 'AC/’'ACT138 is a high-speed 1-of-8
decoder/demultiplexer. This device is ideally suited
for high-speed bipolar memory chip select address
decoding. The multiple input enables allow parallel
expansion to a 1-of-24 decoder using just three
’ACI’ACT138 devices or a 1-0f-32 decoder using
four ’ACI’ACT138 devices and one inverter.

¢ Demultiplexing Capability

¢ Multiple Input Enable for Easy Expansion
e Active LOW Mutually Exclusive Outputs
e Outputs Source/Sink 24 mA

¢ ’ACT138 has TTL-Compatible Inputs

Ordering Code: See Section 6

Logic Symbol

L] b4

Ag Ay Ay Ey E; Eg

0y 0; 0, 03 O, O5 Og O;

TOYTTYTY

Pin Names

Ao - A2 Address Inputs
E1-E2 Enable Inputs
E3 Enable Input
Oo - O7 Outputs

5-34

Connection Diagrams

Ao E ~ T_g]Vcc
Al E an
Az [3] [14]G:
Ei [4] [13] 52
£ [5] [12] 55
Es [6] [11] Ba
o [7] [10] 55
GND [&] 9] 06

Pin Assignment
for DIP, Flatpak and SOIC

E3 Ez NC Ei A2
(8] 6 B A
[ ] l [ bl |
7 [9]
GND [i0]
NC [11]
06 [12]
0s i3]
[] []
(4 09 fig [i7) be
0: O: NC 02 O

Pin Assignment
for LCC
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Functional Description
The 'ACI’ACT138 high-speed 1-of-8
decoder/demultiplexer accepts three binary

weighted inputs (Ao, A1, A2) and, when enabled,
provides eight mutually exclusive active-LOW

outputs (Oo - O7). The 'ACI’ACT138 features three

Enable inputs, two active-LOW (E1, E2) and one

active-HIGH (E3). All outputs will be HIGH unless
E1 and E2 are LOW and Es is HIGH. This multiple

Truth Table

enabled function allows easy parallel expansion of
the device to a 1-0f-32 (5 lines to 32 lines) decoder
with just four ’AC/’ACT138 devices and one inverter
(See Figure a). The 'AC/’ACT138 can be used as an
8-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
Bt | B2 | Es | Ao | A1 | A2 | Oo | O1 | O2 | O3 | ©sa | Os | Os | O7
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 H=HIGH Voltage Level
L L H L H H H H H H H H L H L=LOW Voltage Level
L L H H H H H H H H H H H L X =Immaterial
Logic Diagram
A2 A1 Ao 3 E: E3
4[7 Y Y
gjj bk iL haknd == e b hknd
67 66 65 64 63 62 61 60

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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Figure a: Expansion to 1-o0f-32 Decoding

Ao

A

Az

Az

As

Ao

A

Az

LOo O:

Ao A1

A2

02 03 04 Os Os O7

DC Characteristics (unless otherwise specified)

Symbol Parameter 54ACIACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 160 80 HA Voc=5.5V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 nA Vcc=5.5V,
Ta=25°C
. - VIN=Vcc-21V
et :‘::;:L’:ﬂ;“(,ﬁg‘;';‘g)‘a' 16 15 mA | Vcc=55V,
Ta=Worst Case
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AC Characteristics

74AC 54AC 74AC
= — 5§59 — o
. Ta= +25°C Ta=-55°C | Ta 4(3) C ) )
Symbol Parameter Vce CL =50 pF to +125°C | to +85°C | Units | Fig.
V) =29p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Propagation Delay 3.3 1.0 85 13.0 1.0 16.0 1.0 15.0 y
tPLH An to On 50| 10 65 95| 10 120| 10 105| " | 36
Propagation Delay 3.3 1.0 8.0 125 1.0 15.0 1.0 14.0 ]
tPHL An to On 50| 10 60 90| 10 15| 10 15| " | 36
tPLH Propagation Delay 3.3 1.0 11.0 15.0 1.0 16.5 1.0 16.0 ns 36
E1orE2to On 5.0 1.0 80 11.0 1.0 13.0 1.0 12.0
Propagation Delay 3.3 1.0 95 135 1.0 15.5 1.0 15.0
tPHL E1 or E2 to On 50| 10 70 95| 10 120]| 10 05| " | 3®
Propagation Delay 3.3 1.0 11.0 155 1.0 17.0 1.0 16.5
tPLH E3 to On 50|10 80 10|10 135| 10 125 | " | 38
Propagation Delay 3.3 1.0 85 13.0 1.0 15.0 1.0 14.0
tPHL E3 to On 50| 1.0 60 80|10 10| 10 95| " |36

*Voltage Range 3.3 is 3.3 V+03V

Voltage Range 5.0is 50 V+0.5V n

AC Characteristics

74ACT 54ACT 74ACT
-_— o] = —
. Taz 4+ 259G Ta= -565°C | Ta=—40°C |
Symbol Parameter Vce CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =50p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
thLH Propagation Delay 50|10 70 105| 10 125| 10 15| ns | 36
An to On
tPHL Propagation Delay 50| 10 65 105| 10 125 10 15| ns | 36
An to On
Propagation Delay ]
tPLH E1 or E2 to On 5.0 1.0 8.0 115 1.0 13.5 1.0 12.5 ns 3-6
Propagation Delay !
tPHL E1 or E2 to On 5.0 1.0 75 115 1.0 12.5 1.0 12.5 ns 3-6
tPLH Propagation Delay 50| 10 80 120 | 10 140 | 10 130 | ns | 36
E3 to On
Propagation Delay y
tPHL E3 to On 5.0 1.0 6.5 10.5 1.0 12.0 1.0 115 ns 3-6

*Voltage Range 5.0 is 5.0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
Cin Input Capacitance 4.5 pF Vce=55V
Power Dissipation _
CrD Capacitance 60.0 pF Vcc=55V
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54AC/74AC139 » 54ACT/74ACT139

Dual 1-of-4 Decoder/Demultiplexer

Description Connection Diagrams
The 'ACI’ACT139 is a high-speed, dual 1-of-4
decoder/demultiplexer. The device has two —
independent decoders, each accepting two inputs &[] = [16] vce
and providing four mutually-exclusive active-LOW _
outputs. Each decoder has an active-LOW Enable aoa [2] 5] €>
input which can be used as a data input for a A1a 3] [14] Aoo
4-output demultiplexer. Each half of the =
"ACI’ACT139 can be used as a function generator Oos [4] 5] ave
providing all four minterms of two variables. 01 [5] [12] Goo
02a(6 11{0
o Multifunction Capability _ o :]_m
» Two Completely Independent 1-of-4 Decoders 0s [7] [10] Oz

e Active LOW Mutually Exclusive Outputs GND[8 B
e Outputs Source/Sink 24 mA
¢ ’ACT139 has TTL-Compatible Inputs

Pin Assignment
for DIP, Flatpak and SOIC

Ordering Code: See Section 6

Logic Symbol

L] 4]

E Ao A¢ Ao Ay
DECODER a DECODER b
0o O1 02 O3 Qo 01 02 O3

Pin Assignment
for LCC

Pin Names

Ao, A1 Address Inputs
E Enable Inputs
0Oo-0s Outputs
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Logic Diagram

Ea Aoa

Eb Aob Ay

+—< o}—

Ooa O1a O2a Oaa

51b 62b 63b

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

propagation delays.

Functional Description

The 'ACI'ACT139 is a high-speed dual 1-of-4
decoder/demultiplexer. The device has two
independent decoders, each of which accepts two
binary weighted inputs (Ao - A1) and provides four
mutually exclusive active-LOW outputs (Oo - O3).
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
’ACI’ACT139 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
Ao | A1 | Go | O1 | O2 | Os

rrr-IX|m
IrITr X
ITrrX
IIIrXI
IIrIXI
IrIIXT
rIIIXT

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

Figure a: Gate Functions (each half)
E E
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E E
Ao %— O1 Ao %— 01
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E E
Ao E)— 02 Ao ﬁ— 02
A1 At
E E
Ao %}— 03 Ao %— O3
A1 A1



AC139  ACT139

DC Characteristics (unless otherwise specified)

Symbol Parameter 54ACI/ACT 74ACIACT Units Conditions
ViN=Vcc or
Maximum Quiescent Ground,
lce Supply Current 160 80 #A Vec=5.5V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 80 uA Vec=5.5V,
Ta=25°C
. . ViN=Vcc—-2.1V
lccT m(a;:'nm:f‘(,ﬁ‘é‘%':g;a' 16 15 mA | Vec=55V,
P Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
TA= +25C Ta= —-55°C | TA= —40°C
Symbol Parameter Vec* CL_— 50 pF to +125°C to +85°C | Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Propagation Delay 3.3 1.0 8.0 115 1.0 14.5 1.0 13.0
tPLH An to On 50| 10 65 85|10 10|10 95| " |36
Propagation Delay 33 1.0 7.0 10.0 1.0 125 1.0 11.0 y
tPHL An to On 50|10 55 75|10 10| 10 85| " |38
Propagation Delay 3.3 1.0 9.5 12.0 1.0 14.5 1.0 13.0
tPLH En to On 50| 10 70 85|10 10|10 100]| " |3
Propagation Delay 3.3 1.0 8.0 10.0 1.0 12.5 1.0 11.0
tPHL En to On 50| 10 60 75|10 10| 10 85| " |30

*Voltage Range 3.3 is 3.3 V+03V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC139 » ACT139

AC Characteristics

74ACT 54ACT 74ACT
) TAc 425G Ta= —55°C | Ta= —40°C _
Symbol Parameter Vce CL=50 oF to +125°C to +85°C | Units | Fig.
V) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
thLH Propagation Delay 50| 10 60 85|10 120]| 10 95| ns | 36
An to On
tPHL Propagation Delay 50| 10 60 95|10 10| 10 105| ns | 36
An to On
tPLH Propagation Delay 50| 10 70 100|110 125| 10 110 ns | 36
En to On
tPHL Propagation Delay 50| 10 70 95| 10 120 10 105 | ns | 36
En to On

*Voltage Range 5.0 is 5.0 V05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=565V
Power Dissipation _
CprD Capacitance 40.0 pF Vec=55V
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AC151 ¢ ACT151

54AC/74AC151 » 54ACT/74ACT151

1-0f-8 Decoder/Demultiplexer

Description Connection Diagrams

The 'ACI’ACT151 is a high-speed 8-input digital

multiplexer. It provides, in one package, the ability T

to select one line of data from up to eight sources. 31 [16] vec

The "ACI’ACT151 can be used as a universal 12[Z] 7] 14

function generator to generate any logic function

of four variables. Both true and complementary 3] [4]!5

outputs are provided. 1o [4] 73] 1

* Outputs Source/Sink 24 mA z[3] 2]

¢ ’ACT151 has TTL-Compatible Inputs Z[e] [11] s0
E[7] [10] 5+

Ordering Code: See Section 6 6N ] 9] s:

Logic Symbol

Pin Assignment
for DIP, Flatpak and SOIC

AIEEEEEE

E lg Iy I3 13 lg I5 lg Iz

__450

—s;

—1S,
z z
(]
E]
So 17 NC 6 |Is
Pin Assignment
Truth Table for LCC
Inputs Outputs
E | S2]|S |S| Z z
H X X X H L
L L L L To lo
T T R T A T
L L H L 2 12 Pin Names
L L H H Is I3 lo-17 Data Inputs
L H L L l4 la So - S2 Select Inputs
L H L H Is Is E Enable Input
L H H L Ts ls z Data Output
L H H H 17 17 z Inverted Data Output

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

The 'ACI’ACT151 is a logic implementation of a The 'ACI’ACT151 provides the ability, in one
single pole, 8-position switch with the switch package, to select from eight sources of data or
position controlled by the state of three Select control information. By proper manipulation of the
inputs, So, S1, S2. Both true and complementary inputs, the ’AC/’ACT151 can provide any logic
outputs are provided. The Enable input (E) is active function of four variables and its complement.

LOW. When it is not activated, the complementary
output is HIGH and the true output is LOW
regardless of all other inputs. The logic function
provided at the output is:

Z=TEe(10050051052 + 1105005152 +
120S0eS1052 + 13eS0eS 1052 +
140S00S10S2 + I50S00S10S2 +
l6#S00S10S2 + |7¢S00S10S2)

Logic Diagram

S < S
N e
R St S

E N
V

Ni
N

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 (uniess otherwise specified)

Symbol Parameter 54AC/ACT 7T4ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 HA Vecc=55V,
TAa =Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
e Supply Current 8.0 8.0 HA Vec=55V,
TA=25°C
. . VIN=Vcc-2.1V
Maximum Additional
lccT , 1.6 15 mA Vec=55V,
Icc/input (ACT151) Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
Ta= —55°C | TA= —40°C
j— (o]
Symbol Parameter Vee* Té‘:_'ggs FC to +125°C | to +85°C | Units | Fig.
V) =3P CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 3.3 1.0 1.5 18.0 1.0 220 1.0 20.0 ns 36
SntoZorZ 50 | 1.0 85 130 | 10 155 1.0 15.0
tPHL Propagatiog Delay 3.3 1.0 120 18.0 1.0 22.0 1.0 20.0 ns 3.6
SntoZorZz 5.0 1.0 85 13.0 1.0 15.5 1.0 15.0
tPLH Propagation Delay 33 1.0 80 13.0 1.0 15.5 1.0 140 ns 3.6
EtoZorZ 50 | 1.0 6.0 100 | 1.0 120 1.0 11.0
tPHL Propagation Delay 3.3 1.0 85 13.0 1.0 15.5 1.0 14.0 ns 3.6
EtoZorZ 50 | 1.0 65 100 | 1.0 120 | 1.0 11.0
Propagation Delay 3.3 1.0 9.5 140 1.0 16.0 1.0 15.5 ]
tPLH Into Z or Z 50| 10 70 105| 10 120 | 10 10| " | 3
tPHL Propagation Delay 3.3 1.0 95 15.0 1.0 18.0 1.0 16.0 ns 35
IntoZorZ 50| 1.0 70 110 )] 10 130 | 1.0 120

*Voltage Range 3.3 is 3.3 V0.3 V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC151 o ACT151

AC Characteristics

74ACT 54ACT 74ACT
TA= —55°C | Ta= — 40°C
— [o]
Symbol Parameter Vce* TéL__;gsFC to +125°C | to +85°C | Units | Fig.
V) =50p CL=50 pF | CL=50pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 50 | 1.0 125 155 10 170 | ns | 36
SntoZ
tPHL Propagation Delay 50 | 1.0 125 155 10 165 | ns | 36
Snto Z
tPLH Propagation Delay 50| 1.0 125 150 10 165 | ns | 36
SntoZ
tPHL Propagation Delay 50 | 1.0 125 165 10 185 | ns | 36
SntoZ
tPLH Propagation Delay 50 | 1.0 100 95 10 10| ns | 36
EtoZ
tPHL Propagation Delay 50 | 1.0 105 90 10 100 ns | 36
EtoZ
thLH Propagation Delay 50| 1.0 100 85 10 95| ns | 36
EtoZ
tPHL Propagation Delay 50 | 1.0 105 100 10 105 | ns | 36
EtoZ
tPLH Propagation Delay 50| 10 110 115 10 125 | ns | 36
Into Z
tPHL Propagation Delay 50| 10 110 120 10 135 ns | 36
IntoZ
tPLH Propagation Delay 50 | 1.0 110 120 10 130 | ns | 36
IntoZ
tPHL ﬁ"t’gazga"m Delay 50 | 1.0 110 125 10 140 | ns | 36

*Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vce=565V
Cro Power Dissipation 70.0 oF Vec=55V

Capacitance
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54AC/74AC153 » 54ACT/74ACT153
Dual 4-Input Multiplexer

Description Connection Diagrams
The 'ACI’ACT153 is a high-speed dual 4-input
multiplexer with common select inputs and 7
individual enable inputs for each section. It can E[1 — 16| Vec
select two lines of data from four sources. The two
\ 15
buffered outputs present data in the true (non- s [z [(S]E:
inverted) form. In addition to multiplexer operation, 13 [3 ] [14] so
the "AC/’ACT153 can act as a function generator 1 [] 73] 1o
and generate any two functions of three variables.
"aE_— 12] 10

e Outputs Source/Sink 24 mA toa[ 6| 11] b
¢ ’ACT153 has TTL-Compatible Inputs Za[z 7 1o

GND[ 8] 9]z

Ordering Code: See Section 6

Pin Assignment
for DIP, Flatpak and SOIC

Logic Symbol

NI NEEED

Ea loa l1a l2a l13a loo I l2o l3b Eb

—1 Se

—s
Za Zo
Pin Assignment
for LCC
Pin Names
loa - 13a Side A Data Inputs
lob - I3b Side B Data Inputs
So, S1 Common Select Inputs
Ea Side A Enable Input
Eb Side B Enable Input
Za Side A Output
Zb Side B Output
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Functional Description Truth Table
The 'ACI’ACT153 is a dual 4-input multiplexer. It Select
can select two bits of data from up to four sources Inouts Inputs (a or b) Output
under the control of the common Select inputs (So, P
S1). The two 4-input multiplexer circuits have So | S1 E lo I 12 13 Z
individual active-LOW Enables (Ea, Eb) which can
be used to strobe the outputs independently. When X X H X X X X L

= = . L L L L X X X L
the Enables (Ea, Eb) are HIGH, the corresponding L L L H X X X H
outputs (Za, Zb) are forced LOW. The 'AC/’ACT153
) g . " H L L X L X X L
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 t 'I_" :: ; ;' )If ))E ':
Select inputs. The logic equations for the outputs
are shown below L H L X X H X H

' H H L X X X L L
Za=TEa®(10a®510S0 + 1120510S0 + 122051050 + [320S1°S0) H H L X X X H H
Zb =Ebe(l0b*S10S0 + 1160S510S0 +12b0S10S0 + [3p°S10S0) H=HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial
Logic Diagram
Ea loa ha 12a 13a S So oo b 12b 13 Ep

\r

U U

Za Zb

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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AC153 ¢ ACT153

DC Characteristics (unless otherwise specified)

Symbol Parameter 54ACI/ACT 74ACIACT Units Conditions
Vin=Vcc or
Maximum Quiescent Ground,
lec Supply Current 160 80 nA Voc=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 8.0 8.0 nA Vec=55V,
Ta=25°C
. . VIN=Vcc-2.1V
lccr fgzﬁ:‘mﬂr(,ﬁg‘#:g';a' 16 15 mA | Vec=55V,
P : TA=Worst Case
AC Characteristics
74AC 54AC 74AC
-—— [ —— 0O
. TA= +25C TA= —55°C | TA= —40°C )
Symbol Parameter Vce CL=50 pF to +125°C to +85°C | Units | Fig.
V) =20Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Propagation Delay 3.3 1.0 9.5 15.0 1.0 19.5 1.0 17.5 y
tPLH Sn to Zn 50| 10 65 110 | 10 140 | 10 125 | " | 36
Propagation Delay 33| 1.0 85 145 | 10 180 | 1.0 165 !
tPHL Sn to Zn 50|10 65 10| 10 135| 10 120]| " | 38
Propagation Delay 3.3 1.0 8.0 13.5 1.0 16.5 1.0 16.0
tPLH En to Zn 50|10 55 95| 10 125| 10 110 | " | 38
Propagation Delay 3.3 1.0 70 11.0 1.0 14.0 1.0 125 g
tPHL Ento Zn 50| 10 50 80|10 10|10 90| " |38
Propagation Delay 3.3 1.0 75 125 1.0 16.0 1.0 145 g
tPLH In to Zn 50|10 55 90| 10 115| 10 105 | " | 3
Propagation Delay 3.3 1.0 7.0 115 1.0 14.5 1.0 13.0 |
tPHL In to Zn 50|10 50 85| 10 105| 10 100/ " |3

*Voltage Range 3.3is 3.3 V+0.3 V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC153 » ACT153

AC Characteristics

74ACT 54ACT 74ACT
. Ta= +25°C Ta= —55°C | TaA= —40°C .
Symbol Parameter Vce CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

tPLH Propagation Delay 50| 10 70 15|10 150 10 135 | ns | 36
Sn to Zn

tPHL Propagation Delay 50 | 10 70 15|10 15| 10 135 | ns | 36
Snto Zn

tPLH Propagation Delay 50|10 65 105|110 135| 10 125| ns | 36
En to Zn

tPHL E’°paga“°" Delay 50| 10 60 95|10 15| 10 110 ns | 36
n to Zn

tPLH Propagation Delay 50| 10 55 95| 10 125| 10 10| ns | 35
In to Zn

tPHL :l“t’gaziam“ Delay 50|10 55 95|10 120 10 10| ns | 35

*Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vec=55V
cro g°we'.D'ss'pat'°" 65.0 pF Voc=55V
apacitance
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54ACJ/74AC157 ¢ 54ACT/74ACT157
Quad 2-Input Multiplexer

Description Connection Diagrams

The 'ACI'ACT157 is a high-speed quad 2-input

multiplexer. Four bits of data from two sources can Tt

be selected using the common Select and Enable s[ EVCC

inputs. The four outputs present the selected data 1oa [2] EE

in the true (noninverted) form. The 'AC/'ACT157 can

also be used as a function generator. ha 3] [14] o
Za E E lic

¢ Outputs Source/Sink 24 mA ton (3] )2

¢ ’ACT157 has TTL-Compatible Inputs ¢
I E E loa

Ordering Code: See Section 6 (7 me

GND[38 B2

Pin Assignment
Logic Symbol for DIP, Flatpak and SOIC

LI

E loa lia lob b loc hic log ha

Pin Assignment

for LCC
Pin Names
loa - lod Source 0 Data Inputs
la-l1d Source 1 Data Inputs
E Enable Input
S Select Input
Za-Zd Outputs
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Functional Description

The 'ACI'ACT157 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 (2) are forced LOW regardless of all
other inputs. The 'ACI’ACT157 is the logic
implementation of a 4-pole, 2-position switch where

generate any four of the sixteen different functions
of two variables with one variable common. This is
useful for implementing gating functions.

Truth Table

the position of the switch is determined by the Inputs Outputs
logic levels supplied to the Select input. The logic E s | | Z
equations for the outputs are shown below: 0 !
H X X X L
Za=Ee¢(11a*S + l0aeS) L H X L L
Zb=TEe(l1bS + lobeS) L H X H H
Zc=Eeo(l1ceS + loc*S) L L L X L
Zd =TEe(l1d*S + lod*S) L L | H X H
A common use of the 'ACI’ACT157 is the moving Efﬁo'e\,”v\;‘l’t';agel_ti‘éf'
of data from two groups of registers to four X;lmmateri alg
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 'AC/'ACT157 can
Logic Diagram
loa ha lob lib loc bic log ha E s
Za Zy Z: Zg

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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AC157 » ACT157

DC Characteristics (unless otherwise specified)

Symbol Parameter S54ACI/ACT 74ACIACT Units Conditions
VIN=Vcc or
. Maximum Quiescent 160 80 A Ground,

Supply Current Vcc=55V,

Ta=Worst Case

VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 uA Vec=55V,
TA=25°C

. . ViN=Vcc—-2.1V
lccr fgsﬁ:]mz;"(,ﬁg‘}':g)‘a' 16 15 mA | Vec=55V,
P Ta=Worst Case

AC Characteristics

74AC 54AC 74AC
. Ta= +25°C TaA= —55°C | TA= —40°C ) i
Symbol Parameter Vce CL=50 bF to +125°C to +85°C | Units | Fig.
V) =%0Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max [ Min Max
tPLH Propagation Delay 3.3 1.0 7.0 115 1.0 145 1.0 13.0 ns 2.6
Sto Zn 50 | 1.0 5.5 9.0 1.0 110 1.0 10.0
Propagation Delay 3.3 1.0 6.5 11.0 1.0 135 1.0 12.0 '
tPHL S to Zn 50| 10 50 85|10 15|10 95| " |36
Propagation Delay 33 1.0 7.0 115 1.0 14.0 1.0 13.0 '
tPLH E to Zn 50| 10 55 90|10 105 10 100 | " | 36
Propagation Delay 3.3 1.0 6.5 11.0 1.0 13.0 1.0 12.0 '
tPHL E to Zn 50| 10 55 90|10 15|10 95| " |38
Propagation Delay 3.3 1.0 5.0 8.5 1.0 10.0 1.0 9.0 .
tPLH In to Zn 50|10 40 65|10 75|10 70| "™ |33
tPHL Propagation Delay 3.3 1.0 5.0 8.0 1.0 10.0 1.0 9.0 ns 35
In to Zn 50 | 1.0 4.0 6.5 1.0 75 1.0 7.0

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 50 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing in-
formation please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
= — K5O = —40°
. TAc 42500 Ta= ~55°C | Ta= ~40°C
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tLH Propagation Delay 50|10 55 90| 10 130 | 10 100 | ns | 36
S to Zn
tPHL Propagation Delay 50| 10 55 95| 10 125 10 105 | ns | 36
S to Zn
tPLH Propagation Delay 50| 10 60 100 10 130 10 115 | ns | 36
E to Zn
tPHL Propagation Delay 50| 10 50 85| 10 12510 90| ns | 36
Eto Zn
tPLH Propagation Delay 50| 10 40 70| 10 10|10 85| ns | 35
In to Zn
tPHL Propagation Delay 50| 10 45 75|10 10|10 85| ns | 35
In to Zn

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CrD Capacitance 50.0 pF Vec=55V
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54AC/74AC158  54ACT/74ACT158

Quad 2-Input Multiplexer

Description

The ’ACI’ACT158 is a high-speed quad 2-input
multiplexer. It selects four bits of data from two
sources using the common Select and Enable
inputs. The four buffered outputs present the
selected data in the inverted form. The
’ACI’ACT158 can also be used as a function
generator.

¢ Outputs Source/Sink 24 mA
¢ ’ACT158 has TTL-Compatible Inputs

Ordering Code: See Section 6

Logic Symbol

SEEEEEEE

E lga l1a lob Mb loc hic lod ha

Z, Zy Zc Z4

Pin Names

loa - lod Source 0 Data Inputs

la - l1d Source 1 Data Inputs
Enable Input

S Select Input

Za-Zd Inverted Outputs
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Connection Diagrams

AJ L)

S E = EVcc
loa E EE
ha E \Ehc
Z, E E lic
lob E E Zc
b E E lod
Zb E E hd

GND [8] B2

Pin Assignment
for DIP, Flatpak and SOIC

fd 9 [ (7 fE

ls Zc NC hic loc

Pin Assignment
for LCC



AC158 « ACT158

Functional Description

The 'ACI'ACT158 quad 2-input multiplexer selects
four bits of data from two sources under the
control of a common Select input (S) and presents
the data in inverted form at the four outputs. The
Enable input (E) is active-LOW. When E is HIGH, all
of the outputs (Z) are forced HIGH regardless of all

generate four functions of two variables with one
variable common. This is useful for implementing
gating functions.

Truth Table

other inputs. The 'ACI’ACT158 is the logic Inputs Output
implementation of a 4-pole, 2-position switch where E s lo I Z
the position of the switch is determined by the
logic levels supplied to the Select input. H X X | X
L L L X H
A common use of the 'AC/’ACT158 is the moving L L H | X L
of data from two groups of registers to four L H X L H
common output busses. The particular register L H X H L
from which the data comes is determined by the H = HIGH Voltage Level
state of the Select input. A less obvious use is as L=LOW Voltage Level
a function generator. The ’AC/'ACT158 can X = Immaterial
Logic Diagram
loa la lob ho loc lic lod lg E ]
¢ r ¢
< ¢
ia ib ic -z_d

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 (unless otherwise specified)

AC158 ¢ ACT158

Symbol Parameter 54ACIACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 uA Vcc=5.5V,
TA=Worst Case
ViN=Vcce or
Maximum Quiescent Ground,
lcc Supply Current 8.0 8.0 uA Vcec=5.5V,
TA=25°C
. . VIN=Vcc-21V
Maximum Additional
Icct , 1.6 1.5 mA Vcc=56.5V
Icc/input (ACT158) Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
. Ta= +25°C TA= —-55°C | TA= —40°C
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =50p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 3.3 1.0 7.0 115 1.0 13.5 1.0 125 ns 3.6
] StoZn 50 | 1.0 5.5 90| 1.0 105 | 1.0 9.5
Propagation Delay 3.3 1.0 7.0 115 1.0 14.0 1.0 125
tPHL S to Zn 50| 10 55 90|10 15| 10 4100 | " | 38
Propagation Delay 3.3 1.0 7.5 12.0 1.0 145 1.0 13.0 '
tPLH Eto Zn 50| 10 60 95|10 10| 10 105 " | 3
Propagation Delay 3.3 1.0 7.0 11.0 1.0 13.0 1.0 12.0 y
tPHL Eto Zn 50|10 55 85|10 10|10 95| " |3
Propagation Delay 33 1.0 5.5 9.0 1.0 10.5 1.0 10.0 g
tPLH In to Zn 50| 10 40 70|10 85|10 75| " |3°
Propagation Delay 3.3 1.0 5.0 8.0 1.0 9.5 1.0 8.5 |
tPHL In to Zn 50| 10 40 65|10 75|10 65| "™ |3

*Voltage Range 3.3is 3.3V = 03V
Voltage Range 50is 5.0V = 05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
= — 55O = — 40°
) Ta= +25°C Ta= 55°C Ta 4(1 C
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =50p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 5010 60 95|10 12010 1.0/ ns | 36
S to Zn
tPHL Propagation Delay 50| 10 55 90|10 110]| 10 100/ ns | 36
S to Zn
thLH Propagation Delay 50|10 55 95|10 10|10 105| ns | 36
EtoZn
tPHL Propagation Delay 50| 10 55 95|10 15| 10 105]| ns | 36
EtoZn
tPLH Propagation Delay 50| 10 45 80|10 95|10 85| ns | 36
In to Zn
tPHL Propagation Delay 50| 1.0 40 65|10 80|10 75| ns | 36

In to Zn

*Voltage Range 5.0 is 50 V0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CrD Capacitance 45.0 pF Vec=55V
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54AC/74AC160  54ACT/74ACT160
54AC/74AC162 » 54ACT/74ACT162

Synchronous Presettable BCD Decade Counter

Description

The 'ACI’ACT160 and 'AC/’ACT162 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
'ACI’ACT160 has an asynchronous Master Reset
input that overrides all other inputs and forces the
outputs LOW. The 'AC/’ACT162 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.

¢ Synchronous Counting and Loading

¢ High-Speed Synchronous Expansion

¢ Typical Count Rate of 120 MHz

¢ Outputs Source/Sink 24 mA

¢ ’ACT160 and ’ACT162 have TTL-Compatible Inputs

Ordering Code: See Section 6

Logic Symbol

d 1]

PE Po P1 P2 P3
—]cep
— CET TC —
—jCP
*R Qo Q1 Q2 Q3

YT

* MR for '160
* SR for '162

Pin Names

CEP Count Enable Parallel Input
CET Count Enable Trickle Input
CP Clock Pulse Input

MR ('160) Asynchronous Master Reset Input
SR ('162) Synchronous Reset Input

Po - P3 Parallel Data Inputs

PE Parallel Enable Input

Qo - Q3  Flip-Flop Outputs

TC Terminal Count Output

Connection Diagrams

R
cp[2]
(3]
P[E
P[]
P[5
cer[7]

Al T
p—

GNDE

Evcc
[15] TC
Eoo
[13]a:
E]Oz
EQ:;
[10] cET

5]Fe

Pin Assignment

for DIP, Flatpak and SOIC

Pin Assignment
for LCC

* MR for *160
* SR for *162
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Functional Description

The 'AC/'ACT160 and 'ACI’ACT162 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 '160) 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 ('160),
synchronous reset ('162), parallel load, count-up
and hold. Five control inputs—Master Reset (MR,
’160), Synchronous Reset (SR, '162), 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 (Pn) inputs
to be loaded into the flip-flops on the next rising
edge of CP. With PE and MR ('160) or SR ('162)
HIGH, CEP and CET permit counting when both
are HIGH. Conversely, a LOW signal on either CEP
or CET inhibits counting.

Mode Select Table

Action on the Rising

*SR PE CET CEP | Clock Edge (1)

L X X X Reset (Clear)

H L X X | Load (Pn—Qn)

H H H H | Count (Increment)
H H L X | No Change (Hold)
H H X L No Change (Hold)

*For ’162 only
H=HIGH Voltage Level
L =LOW Voltage Level
X=Immaterial
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The 'ACI’ACT160 and 'AC/’ACT162 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 ’AC568 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
’ACI’ACT160 and 'ACI’ACT162 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 =Qo*Q1+Q2¢Q3¢CET

State Diagram
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Logic Diagram

Po P P2 P3

PE ——
CEP
CET L

TC
cP——+Po—+—-CP L
DETAIL A DETAIL A L DETAIL A
L—4 q
MR 160
SR "162
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 (unless otherwise specified)

Symbol Parameter 54AC/ACT 74AC/IACT Units Conditions
VIN=VcC or
Maximum Quiescent Ground,
lec Supply Current 160 80 uA Vcec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 wA Vcc=55YV,
Ta=25°C
ViIN=Vcc-2.1V
Maximum Additional
lcct s 1.6 1.5 mA Vce=55V,
Icc/input (ACT160/162) Ta=Worst Case
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AC Characteristics

74AC 54AC 74AC
— _ BRO - _
. Ta= +25°C Ta= —55°C | TA= —40°C )
Symbol Parameter Vce CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =0p CL=50 pF | CL=50 pF No.
A Min Typ Max | Min Max | Min Max
j?fi‘m‘ﬁm Count 3.3 87 ]
fmax /ngi? E[}%Yi‘;\\\ 5.0 118 MHz 3-3
V4
Propagg{idg Déﬁa} 3.3 7.5
tPLH ns 3-6
CP to mﬁwb@ﬂ | 5.0 55
PropagatioEE?él \ "33, 8.5
tPHL CP to Qn (PEI uﬁif—?lun) 0 6.0 ns | 36
- == % 77
Propagation Delay .7 /|/3.3 /7 9.5 '
P | GP to Qn (PE Input LoWWs0 | // /7 ns | 39
Propagation Delay 33 /71 3/5’ v
tPHL v /% ns 3-6
CP to Qn (PE Input LOW) | 5.0 |7 £/ /707 / / /| -
N S 4 4
Propagation Delay 3.3 95/ 7 / fAD 7
tPLH CP to TC 5.0 10 L/ NV ;} ns | 36
o F § Y _ };
Propagation Delay 33 11.0 MY S
tPHL Vayran / ns 36
CPto TC 5.0 8.0 L/ /f 2\5 / fi?‘zf}x
Propagation Delay 3.3 7.5 ) e
tPLH CET to TC 5.0 5.5 NS e ] e
Propagation Delay 3.3 85 AR L% ]
tPHL CET to TC 5.0 6.0 ~f s | 3e
Propagation Delay 3.3 8.5 y
tPLH MR to Qn (AC160) 5.0 6.0 ns | 36
Propagation Delay 33 8.5 y
tPHL MR to Qn (AC160) 5.0 6.0 ns | 36

*Voltage Range 3.3is 3.0 V0.3V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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74AC 54AC 74AC
Ta=-55°C | Ta= -40°C
— (o]
Symbol Parameter Vce* Tél_'_';gs':c to +125°C to +85°C Units | Fig.
V) =20Pp CL=50 pF CL=50 pF No.
. Typ Guaranteed Minimum
“Time
,/S ’ 33 55
ts 0, ns 39
Pn \\\ 5.0 4.0
" Hold Tirye; J;;QW 33 [ -70 ns | 39
Pn to Ly 50 | -50
Setup Time,™ £ L 4 ;3 5
ts HIGH or LOW \% / 3'3 0 ns 39
PEorSRto CP a'&é :
th Hold Time, HIGH or LOW n 3.9
PE or SR to CP . s
Setup Time,
ts HIGH or LOW A ;:7 ns | 39
CEP or CET to CP E P
Hold Time, HIGH or LOW| 33 | —45 | i /.,
tn CEP or CET to CP 50 | -30 ~ 4;,»\{ /e ns | 39
N Clock Pulse Width (Load)| 3.3 3.0 [ /- he | 38
HIGH or LOW 5.0 2.0 Yy
N 4
Clock Pulse Width 33 30 i
tw (Count) 5.0 20 ns 3-6
HIGH or LOW . .
MR Pulse Width, LOW 33 45
tw (AC160) 5.0 3.0 ns | 36
Recovery Time 3.3 0
trec MR to CP (AC160) 5.0 0 ns | 39

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
. Ta= +25°C TAa= —55°C | TA= —40°C ) )
Symbol Parameter Vce CL=50 oF to +125°C to +85°C | Units | Fig.
V) =20P CL=50 pF | CL=50 pF No.
s Min Typ Max | Min Max | Min Max
f’ PN
e /| Méafmnf ym Count 5.0 118 MHz | 33
“| Propagatic wbl Yy y
tPLH cP to’(}fm U{HLM 5.0 5.5 ns 3-6
Propagatnq%:éf)e Yo |/ ’
tPHL CP to Qn lhpilt HTGH f?ﬁ) 6.0 ns 3-6
Propagation Delay™~., / [~ ]
tPLH CP to Qn (PE Input LOM‘ 50 i ns | 36
tPHL Propagation Delay ) ves 36
CP to Qn (PE Input LOW) >/
Propagation Delay
tPLH CP to TC 36
Propagation Delay
tPHL CP to TC 36
Propagation Delay
tPLH CET to TC 36
Propagation Delay
tPHL CET to TC 36
Propagation Delay y
tPLH MR to Qn (ACT160) 5.0 6.0 ns 3-6
tPHL Propagation Delay 5.0 6.0 ns | 36

MR to Qn (ACT160)

*Voltage Range 5.0 is 50 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74ACT 54ACT 74ACT
Ta=-55°C | Ta=-40°C
— O
Symbol Parameter Vee* T&‘_’ggsf to +125°C to +85°C | Units | Fig.
V) =%0p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
/sfe "hgne
ts jpl;j r’'L \) 5.0 4.0 ns 39
tn g°'d g@é\ﬁ'gﬂf of 5;95“ 50 | -50 ns | 39
n to
Setup Time,™ / / ™7 ;‘6/
ts HIGH or LOW Nf\ ' 5.0 /A0 ns | 39
P_EorS_toCP(AéT%gf S 7 A
Hold Time, HIGH or LOW A7 7
t PE or SR to CP (ACTI82]| 50 ‘;5/5? AN ns | 39
Setup Time, (V7
ts HIGH OR LOW 5.0 40 | &/ é Al ns | 39
PE or MR to CP ('ACT160 L/ L~
Hold Time, HIGH or LOW i/ - n
th PE or MR to CP (ACT160) 20 | —5° ~/ ,{/ < / f N ns | 39
Setup Time, i% ] jf’ %«mj g“w
ts HIGH or LOW 5.0 25 T Rl 5.1 39
CEP or CET to CP v
Hold Time, HIGH or LOW
th CEP or CET to CP 50 | -30 ns | 39
Clock Pulse Width (Load)
tw HIGH or LOW 5.0 2.0 ns 3-6
Clock Pulse Width
tw (Count) HIGH or LOW 50 | 20 ns | 36
MR Pulse Width, LOW
tw (ACT160) 5.0 3.0 ns 3-6
trec Recovery Time 5.0 0 ns | 39

MR to CP ('ACT160)

*Voltage Range 5.0 is 5.0 V+05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=5.5V
Power Dissipation _
CpD Capacitance pF Vec=5.5V
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54AC/74AC161  54ACT/74ACT161
54ACI/74AC163 * 54ACT/74ACT163

Synchronous Presettable Binary Counter

Description Connection Diagrams
The 'ACI'ACT161 and 'AC/’ACT163 are high-speed

synchronous modulo-16 binary counters. They are T_7
synchronously presettable for application in ﬁE EVCC
programmable dividers and have two types of crZ] 5] 7c
Count Enable inputs plus a Terminal Count output

for versatility in forming synchronous multistage Po[3] [13]@o
counters. The ’AC/’ACT161 has an asynchronous P [3] [3]a

Master Reset input that overrides all other inputs
and forces the outputs LOW. The 'ACI’ACT163 has 8 12] @
a Synchronous Reset input that overrides counting ng E°3
and parallel loading and allows the outputs to be

simultaneously reset on the rising edge of the cer[7] [10] cer
clock. GND[E] 31PE

¢ Synchronous Counting and Loading

¢ High-Speed Synchronous Expansion

¢ Typical Count Rate of 125 MHz

¢ Outputs Source/Sink 24 mA

¢ ’ACT161 and ’ACT163 have TTL-Compatible Inputs

Ordering Code: See Section 6

Logic Symbol

Sl

PE Po Py P2 P3
—{CEP
—CET
—jcCP
*R Qo Q1 Q2 Q3

YT

TC —

* MR for ’161
* SR for ’163

Pin Names

CEP Count Enable Parallel Input

CET Count Enable Trickle Input

CP Clock Pulse Input

MR ('161) Asynchronous Master Reset Input
SR ('163) Synchronous Reset Input

Po - P3 Parallel Data Inputs
PE Parallel Enable Input
Qo - Q3  Flip-Flop Outputs

TC Terminal Count Output

Pin Assignment

for DIP, Flatpak and SOIC

Pin Assignment
for LCC

* MR for ’161
* SR for '163
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Functional Description

The ’ACI’ACT161 and 'AC/’ACT163 count in
modulo-16 binary sequence. From state 15 (HHHH)
they increment to state 0 (LLLL). The clock inputs
of all flip-flops are driven in parallel through a
clock buffer. Thus all changes of the Q outputs
(except due to Master Reset of the '161) 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 ('161),
synchronous reset ('163), parallel load, count-up
and hold. Five control inputs—Master Reset (MR,
’161), Synchronous Reset (SR, ’163), 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 (Pn) inputs
to be loaded into the flip-flops on the next rising
edge of CP. With PE and MR (*161) or SR ('163)

Mode Select Table

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

*For ’163 only
H=HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial

HIGH, CEP and CET permit counting when both
are HIGH. Conversely, a LOW signal on either CEP
or CET inhibits counting.

The 'ACI'ACT161 and 'AC/’ACT163 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 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 'AC568 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*CETePE
TC=Qo*Q1°Q22Q3¢CET

State Diagram
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Block Diagram

P P2 P3
PE—
CEP.
CET
‘163 I_
| _ONLY <> {’
I~ TC
=
CP— 1 Pot< g
i
1
: DETAIL A DETAIL A DETAIL A
I H =
1
I
|
|
MR '161
. ——D>—ePo
SR 163
Qo Qr 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 (unless otherwise specified)

Symbol Parameter 54ACIACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 KA Vec=55V,
TA =Worst Case
ViN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 uA Vec=55V,
TA=25°C
. - VIN=Vcc-21V
Maximum Additional
lcct ) 1.6 15 mA Vcc=55V,
Icc/input (ACT161/163) T =Worst Case
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AC Characteristics

74AC161 54AC161 74AC161
—- _ o - _
. Taz + 259G Ta= —55°C | Ta= —40°C
Symbol Parameter Vce CL=50 oF to +125°C | to +85°C | Units | Fig.
~. V) =%0p CL=50 pF | CL=50 pF No.
Vi ”\‘x N,
A, f s Min Typ Max | Min Max | Min Max
4 Maximund Gount 33 87
fmax Freque;fc;\»K st y,, f”“ 5.0 118 MHz | 3-3
Propaé’éflon Dgay’
tPLH CP to Qn (P'Eanfuy\‘ Y,
HIGH or LOW) ™™
Propagation Delay =~ Z|%
tPHL CP to Qn (PE Input
HIGH or LOW)
Propagation Delay
tPLH CP to TC
Propagation Delay
tPHL CP to TC
Propagation Delay
tPLH CET to TC
Propagation Delay
tPHL CET to TC
Propagation Delay
tPLH MR to Qn
Propagation Delay
L | MRto TC

*Voltage Range 3.3 is 3.0 V0.3V
Voltage Range 5.0 is 5,0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC161 54AC161 74AC161
—_— [ —_——
| Tas s 2500 Ta= 55c> c | Ta= 42°c .
Symbol Parameter Vce CL=50 pF to +125°C to +85°C Units | Fig.
V) =307p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum

Setup Time,

ts HA 5H\Qé LOW gg ig ns 39
PrtoC » ) :

/| Fold Time, / orLow| 33 | -7.0 ]

" Yrato c;ié 50 | -5.0 e
Setup’Time, [y

ts HIGH or L O ;g% 39
SRtoCP = L 4 |/
Hold Time, HIGH ortOW|,/3.3

th SR to CP “Ios0 39
Setup Time, 33 4

ts HIGH or LOW =0 39
PE to CP :

t Hold Time, HIGH or LOW| 3.3 39
PE to CP 5.0
Setup Time, 33 /

ts HIGH or LOW =0 / ¢ \ 39
CEP or CET to CP : | /-2 ]

t Hold Time, HIGH or LOW| 33 | -45 ™ Z; / | L7 39
CEP or CET to CP 50 | —30 S /D"/
Clock Pulse Width (Load)| 3.3 3.0 -

tw HIGH or LOW 5.0 20 ns | 36
Clock Pulse Width

tw (Count) gg gg ns 3-6
HIGH or LOW ) ’

tw MR Pulse Width, LOW gg g'g ns | 36
Recovery Time 3.3 0

trec MR to CP 5.0 0 ns | 39

*Voltage Range 3.3is 3.3 V+0.3V
Voltage Range 5.0 is 50 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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74ACT161 54ACT161 | 74ACT161
| Taz 2500 Ta=—55°C [ Ta=—40°C |
Symbol Parameter Vce CL=50 bF to +125°C | to +85°C | Units | Fig.
v) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
fmax Maximum Count 50 | 115 125 100 MHz | 33
Frequency
tPLH Propagation Delay
CP to Qn (PE Input 50| 10 55 95 10 105 | ns | 36
HIGH or LOW)
tPHL Propagation Delay
CP to Qn (PE Input 50| 10 60 105 10 115 | ns | 36
HIGH or LOW)
Propagation Delay !
trLH o hagel 50| 1.0 70 110 10 125 | ns | 36
tHL Propagation Delay 50 1.0 80 125 10 135 | ns | 36
CP to TC : : : : ' '
tu | Dropagation Delay 50| 10 55 85 10 10| ns | 36
CET to TC : : : ' : :
tPHL Propagation Delay 50| 10 60 95 10 105 | ns | 36
CET to TC : : : : : :
teHL Propagation Delay 50| 10 60 100 10 10| ns | 36
R . . . . . .
tPHL Propagation Delay 50| 10 80 135 10 145 | ns | 36
MR to TC : : : : : :

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74ACT161 54ACT161 74ACT161
Ta= —55°C TAa= —40°C
—_— O
Symbol Parameter Vee* T&‘_Eé‘r’f to +125°C | to +85°C | Units | Fig.
V) =50Pp CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum

Setup Time,

ts HIGH or LOW 5.0 4.0 9.5 115 ns 39
Pn to CP
Hold Time, HIGH or LOW

th Pn to CP 5.0 -5.0 0 0 ns 39
Setup Time,

ts HIGH or LOW 5.0 4.0 8.5 9.5 ns 39
MR to CP
Hold Time, HIGH or LOW

th MR to CP 5.0 -55 | -05 -05 ns 39
Setup Time

ts HIGH or LOW 5.0 4.0 8.5 9.5 ns 39
PE to CP
Hold Time, HIGH or LOW

th PE to CP 5.0 -55 -0.5 -05 ns 39
Setup Time,

ts HIGH or LOW 5.0 25 5.5 6.5 ns 39
CEP or CET to CP
Hold Time, HIGH or LOW

th CEP or CET to CP 5.0 -3.0 0 0 ns 39
Clock Pulse Width (Load) '

tw HIGH or LOW 5.0 2.0 3.0 35 ns 3-6
Clock Pulse Width

tw (Count) HIGH or LOW 5.0 2.0 3.0 3.5 ns 3-6

tw MR Pulse Width, LOW 5.0 3.0 3.0 75 ns 36
Recovery Time

trec MR to OP 5.0 0 0 0.5 ns 36

*Voltage Range 5.0is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT .
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vec=55V
CrD Power. Dissipation 45.0 pF Vec=55V
Capacitance

I
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AC Characteristics

74AC163 54AC163 74AC163
Ta= —-55°C | TaA= —40°C
p— O
Symbol Parameter Vce* Ta___';: 5 FC to +125°C to +85°C | Units | Fig.
V) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Count 3.3 70 87 60
fmax Frequency 50 | 110 118 95 MHz | 33
Propagation Delay
tPLH CP to Qn (PE Input gg :g ;g 133 :g 132 ns 36
HIGH or LOW) : : : : : :
Propagation Delay
tPHL CP to Qn (PE Input gg 18 gg 1;2 13 133 ns 36
HIGH or LOW) : : : : : :
Propagation Delay 3.3 1.0 95 15.0 10 165 y
tPLH CP to TC 50| 10 70 105 10 15| " | 38
Propagation Delay 3.3 1.0 11.0 140 10 155 '
tPHL CP to TC 50| 1.0 80 110 10 115 | M | 36
Propagation Delay 3.3 1.0 7.5 9.5 10 11.0
tPLH CET to TC 50| 10 55 65 10 75| " | 36
Propagation Delay 3.3 1.0 85 11.0 1.0 125 g
tPHL CET to TC 50| 1.0 60 85 10 95| M | 36

*Voltage Range 3.3is 3.0 V+03V
Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC161 » ACT161 » AC163 » ACT163

AC Operating Requirements

74AC163 54AC163 74AC163
| Tazsosec | TA=-55%C [ Ta=-a0oC _
Symbol Parameter Vce CL=50 oF to +125°C to +85°C Units | Fig.
V) =30p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum

Setup Time,

ts HIGH or LOW gg i'g 12'2 :g'g ns | 39
Pn to CP : : : :
Hold Time, HIGH or LOW| 33 | -70 | -10 —05

th Pn to CP 50 | —-50 0 0 ns | 39
Setup Time,

ts HIGH or LOW gg i‘g 13‘2 }f"g ns | 39
3R to CP : . : :
Hold Time, HIGH or LOW| 33 | -75 | -1.0 —05

th 3R to CP 50 | —-55 | —05 0 ns | 39
Setup Time,

ts HIGH or LOW gg i'g 1;2 13'2 ns | 39
PE to CP ) : : .

N Hold Time, HIGH or LOW| 33 | -75 | -1.0 —05 s | a9
PE to CP 50 | -50 | -05 0
Setup Time,

ts HIGH or LOW ol Bl s ns | 39
CEP or CET to CP : : . .

N Hold Time, HIGH or LOW| 3.3 | —45 0 0 s | a0
CEP or CET to CP 50 | —3.0 0 05
Clock Pulse Width (Load)| 3.3 3.0 35 4.0

tw HIGH or LOW 5.0 20| 25 3.0 ns | 36
Clock Pulse Width

tw (Count) gg :238 gg gg ns 3-6
HIGH or LOW : Of = :

*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 50 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

AC161 » ACT161 « AC163 » ACT163

74ACT163 54ACT163 | 74ACT163
TA= —55°C | Ta= —40°C
— 0,
Symbol Parameter Vce* Té:_;gSFC to +125°C to +85°C | Units | Fig.
V) =20Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
fmax Maximum Count 50 | 120 128 105 MHz | 3-3
Frequency
tPLH Propagation Delay
CP to Qn (PE Input 50| 1.0 55 100 1.0 10| ns | 36
HIGH or LOW)
tPHL Propagation Delay
CP to Qn (PE Input 50| 1.0 60 110 10 120 | ns | 36
HIGH or LOW)
Propagation Delay '
tPLH Cp oo 50| 1.0 70 115 10 135 | ns | 36
tPHL Propagation Delay 50| 10 80 135 10 150 | ns | 36
CPto TC : : : : : :
tPLH Propagation Delay 50| 10 55 90 10 105 | ns | 36
CET to TC . : : . : :
tPHL Propagation Delay 50| 10 60 100 10 110 | ns | 36
CET to TC . : : . : :

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing informa-

tion please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74ACT163 54ACT163 74ACT163
- o P [
| oTa= 4250 Ta= —-55°C Ta= 4((), C
Symbol Parameter Vce CL=50 pF to +125°C to +85°C Units | Fig.
V) =50p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum

Setup Time,

ts HIGH or LOW 5.0 4.0 10.0 12.0 ns 39
Pn to CP
Hold Time, HIGH or LOW

th Pn to CP 5.0 -5.0 0.5 0.5 ns 39
Setup Time,

ts HIGH or LOW 5.0 4.0 10.0 11.5 ns 39
SR to CP
Hold Time, HIGH or LOW

th SR to CP 5.0 -55 | -05 -0.5 ns 39
Setup Time

ts HIGH or LOW 5.0 4.0 8.5 10.5 ns 39
PE to CP
Hold Time, HIGH or LOW

th PE to CP 5.0 -56.5 -0.5 0 ns 39
Setup Time,

ts HIGH or LOW 5.0 25 5.5 6.5 ns 39
CEP or CET to CP
Hold Time, HIGH or LOW

th CEP or CET to CP 5.0 -3.0 0 0.5 ns 39
Clock Pulse Width

tw HIGH or LOW 5.0 2.0 3.5 35 ns 36
Clock Pulse Width

tw (Count) HIGH or LOW 5.0 2.0 3.5 3.5 ns 3-6

*Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74AC/ACT "
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=565V
Crp Power Dissipation 45.0 pF Voc=55V
apacitance
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AC168 » AC169

54AC/74AC168 » 54AC/74AC169

4-Stage Synchronous Bidirectional Counters

Description Connection Diagrams
The 'AC168 and 'AC169 are fully synchronous

4-stage up/down counters. The 'AC168 is a BCD v_7

decade counter; the 'AC169 is a modulo-16 binary ud|1 E"W
counter. Both feature a preset capability for cr[2] [15] ¢
programmable operation, carry lookahead for easy

cascading and a U/D input to control the direction P[] i3] a0
of counting. All state changes, whether in counting pi[4] [13] @
or parallel loading, are initiated by the LOW-to- p:[3] 2] 0
HIGH transition of the Clock.

P [g] 11] Qs
¢ Synchronous Counting and Loading cepr[7] EE_T
¢ Built-in Lookahead Carry Capability aND 3] e
¢ Presettable for Programmable Operation

e Outputs Source/Sink 24 mA

Pin Assignment
for DIP, Flatpak and SOIC

Ordering Code: See Section 6

Logic Symbol

S

PE Po P1 P2 P3
u/D
CEP
CET
CcP
Q Q1 Q2 Q3

TC Jo—

| 4

l | l I Pin Assignment
for LCC

Pin Names

CEP Count Enable Parallel Input
CET Count Enable Trickle Input
CP Clock Pulse Input

Po - P3 Parallel Data Inputs

PE Parallel Enable Input

u/D Up-Down Count Control Input
Qo- Qs Flip-Flop Outputs

TC Terminal Count Output

5-77



|

AC168 « AC169

Logic Diagrams

’AC168

PE » Po P1 P2 P3
cep ~ Lo

CET

o
P
<

St

Y

LD T

4N3

BT -

L]
u/D E? E? BF
upP | —
K 14 I

DN

| DETAIL A _] DETAIL A J DETAIL A
LIJ ENF
cp —

cp

cp

O < |
(2]
o
o X
°IV'IIV.I.!U
ol

%o 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.

’AC169
PE Po P1 P2 P3
CEP
CET
T b @ IjD
u AT ! - Tc
AF !
ﬁ. l =
C | L
LD T
m
z BT —
m
u/d :? R? BF
up =-4Hup
DN
[oN DETAIL A _] DETAILA _J DETAILA
L|J ENF
— o< e
cp T cPK]|m a
>
Q Q F
l >
L— [
Qo Q 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.

5-78
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Functional Description

The 'AC168 and 'AC169 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
the other operations, as indicated in the Mode
Select Table. When PE is LOW, the data on the
Po-P3 inputs enters the flip-flops on the next rising
edge of the Clock. In order for counting to occur,
both CEP and CET must be LOW and PE must be
HIGH; the U/D input then determines the direction
of counting. The Terminal Count (TC) output is
normally HIGH and goes LOW, provided that CET
is LOW, when a counter reaches zero in the Count
Down mode or reaches 9 (15 for the 'AC169) in the
Count Up mode. The TC output state is not a
function of the Count Enable Parallel (CEP) input
level. The TC output of the ’AC168 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
’AC169 will return to the legitimate sequence
within two counts. Since the TC signal is derived
by decoding the flip-flop states, there exists the
possibility of decoding spikes on TC. For this
reason the use of TC as a clock signal is not
recommended (see logic equations below).

1) Count Enable = CEPsCET*PE

2) Up: ((AC168): TC = QoeQ1°Q2¢Q3e¢(Up)eCET
(AC169): TC = QueQ12Q2¢Qae(Up)*CET

3) Down (both): TC = QoeQ1°Q2¢Qse¢(Down)*CET

Mode Select Table

Action on Rising
Clock Edge

Load (Pn to Qn)

Count Up (Increment)
Count Down (Decrement)
No Change (Hold)

No Change (Hold)

P CET U/
X
L
L
X

|
= - - g

Q
XTI rn|
X X - I X

H

H=HIGH Voltage Level
L=_LOW Voltage Level
X = Immaterial
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——-> Count Down
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’AC169
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AC168 « AC169

DC Characteristics (unless otherwise specified)

Symbol Parameter 54AC 74AC Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 HA Vec=55V,
TA=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 8.0 8.0 HA Vcc=55V,
Ta=25°C
AC Characteristics
74AC168 54AC168 74AC168
Taz 4259 Ta= —55°C | Ta= —40°C
Symbol | ~. Parameter Vce* CL_— 50 pF to +125°C to +85°C | Units | Fig.
AN\ V) =3P CL=50 pF | CL=50 pF No.
/ J ) /N Min Typ Max | Min Max | Min Max
/1 Maxingdur_Clack 3.3 118
~~ . .
fmax Frec ﬁfﬁ\%j %? 5.0 154 MHz 3-3
Propagation/D i
tPLH CP to inéry ?g ns 36
(PE HIGH or L ; /Y :
Propagation Delay .}  / 4 Ao e
tPHL CP to Qn N\“:?’?Z/ / f‘;ff f‘io'ggf‘}» A ns 3-6
(PE HIGH or LOW) N/ /7
Propagation Delay 3.3 38 /7 / ]
toH CP to TC 5.0 s/ /A neo| %8
Propagation Delay 3.3 135 4/ |V / !
Ll crtoTC 5.0 95 VZZI N ns | 36
Propagation Delay 3.3 11.0 NIV
P | CETtoTC 5.0 8.0 L/ ™|
Propagation Delay 33 9.5 77 L7 e
P | TET to TC 5.0 7.0 & s | %8
Propagation Delay 3.3 10.5 < .
tPLH u/D to TC 5.0 75 ns | 36
Propagation Delay 3.3 9.0 !
tPHL U/D to TC 5.0 6.5 ns | 36

*Voltage Range 3.3 is 3.3 V+03V
Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC168  AC169

AC Operating Requirements

74AC168 54AC168 74AC168
Ta= —-55°C Ta= —40°C
— O,
Symbol Parameter veer | RTEBC | to 412550 | to +85°C | units | Fig.
V) =50p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum

Setup Time,

ts HIGH-ar LOW gg ?g ns | 39
va@o"‘@ﬁs; . : :

/| Hord Tifmg, A 33 | 15 )

th /Pn to C| 50 | 05 ns | 39
Setup‘Time,

ts HIGH or LOW ns 39
CEP to CP .
Hold Time, HIGH or t:GW| /3.

th CEP to CP L4 AN N ns 39
Setup Time, ’

ts HIGH or LOW 39
CET to CP

th Hold Time, HIGH or LOW 39
CET to CP
‘Setup Time,

ts HIGH or LOW 3-9
PEioCP

th Hold Time, HIGH or LOW 3.9
PE to CP
Setup Time,

ts HIGH or LOW gg 13'3 ns | 39
U/D to CP : :
Hold Time, HIGH or LOW| 3.3 7.0

th U/D to CP 50 | 40 ns | 39
CP Pulse Width, 3.3 2.0

tw HIGH or LOW 50 | 20 ns | 36

*Voltage Range 3.3is 3.3 V0.3V
Voltage Range 5.0 is 5,0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74AC169 54AC169 74AC169
Ta= —55°C | TA= —40°C
- [

Symbol Parameter Vcc* TéL__'ggSf to +125°C to +85°C | Units | Fig.

V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

Maximum Clock 3.3 75 118 55 65

fmax Frequency 50 | 100 154 75 90 MHz | 33

o | Gopagation Delay 33 [ 10 95 13010 160 | 10 15| | .o
(PE HIGH or LOW) 5.0 1.0 7.0 10.0 1.0 12.0 1.0 11.0

- Z?‘t’igéﬁ'“ Delay 33|10 105 145 [ 10 175| 10 160 | | ..
(PE HIGH or LOW) 50 | 1.0 75 11.0 ]| 1.0 130 | 1.0 120

tPLH Propagation Delay 3.3 1.0 135 18.0 1.0 22.5 1.0 220 ns 36
CPto TC 50 | 1.0 95 130 | 1.0 160 | 1.0 140

tPHL Propagation Delay 33|10 135 180 | 10 230 | 1.0 205 | -
CPtoTC 50 | 1.0 95 130 | 1.0 160 | 1.0 145

tPLH Propagation Delay 3.3 1.0 11.0 15.0 1.0 18.5 1.0 16.5 ns 3.6
CET to TC 50 | 1.0 80 105 | 1.0 130 | 1.0 120

tPHL Propagation Delay 3.3 1.0 95 125 1.0 16.0 1.0 145 ns 36
CET to TC 5.0 1.0 7.0 9.0 1.0 11.5 1.0 10.0

tPLH Propagation Delay 3.3 1.0 110 15.0 1.0 19.0 1.0 17.0 ns 3.6
U/D to TC 5.0 1.0 8.0 105 1.0 13.5 1.0 12.0

tPHL Propagation Delay 3.3 1.0 100 135 1.0 17.0 1.0 16.5 ns 3.6
UD to TC 50 | 1.0 70 95| 10 120 | 1.0 105

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC169 54AC169 74AC169
Ta= +25°C Ta= —-55°C Ta= —40°C
Symbol Parameter Vce* CL_- 50 DF to +125°C to +85°C Units | Fig.
V) =%0p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Setup Time
) 3.3 3.0 45 6.0 5.0
ts HIGH or LOW ns 39
Pn to CP 5.0 1.5 25 3.0 2.5
th Hold Time, HIGH or LOW| 3.3 15 0.5 0.5 0.5 ns 3.9
Pn to CP 5.0 0.5 15 15 15
Setup Time,
ts HIGH or LOW gg zg "7"8 13'8 12'(5) ns | 39
CEP to CP ’ : : : .
th Hold Time, HIGH or LOW| 3.3 4.5 0 0.5 0 ns 3.9
CEP to CP 5.0 2.0 0.5 1.0 1.0
Setup Time,
ts HIGH or LOW ol gl e 130 129 ns | 39
CET to CP ’ : : ’ ’
th Hold Time, HIGH or LOW| 3.3 6.0 0 0.5 0 ns 3.9
CET to CP 5.0 4.0 0.5 1.0 1.0
Setup Time,
ts HIGH or LOW gg ‘Zg gg Z'g E'g ns | 39
PE to CP ) : : : :
th Hold Time, HIGH or LOW| 3.3 3.5 0 0 0 ns 3.9
PE to CP 5.0 15 0.5 0.5 0.5
Setup Time,
ts HIGH or LOW gg Z'g 13'2 ‘g'g 1;2 ns | 39
U/D to CP ’ : ’ : :
th Hold Time, HIGH or LOW| 3.3 7.0 0 0 0 ns 3.9
U/D to CP 5.0 4.0 0.5 0.5 0.5
t CP Pulse Width, 3.3 2.0 3.0 5.0 4.0 ns 36
v HIGH or LOW 5.0 2.0 3.0 5.0 3.0

*Voltage Range 3.3is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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Capacitance

69

54/74AC
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CrD Capacitance 60.0 pF Vec=55V




AC174 « ACT174

54AC/74AC174  54ACT/74ACT174
Hex D Flip-Flop With Master Reset

Description Connection Diagrams
The 'ACI'ACT174 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 MR[1 - [16] vee
D inputs is transferred to storage during the LOW- a E‘ o
to-HIGH clock transition. The device has a Master o s
Reset to simultaneously clear all flip-flops. Do 3] [12] 05
« Outputs Source/Sink 24 mA o is] o
*’ACT174 has TTL-Compatible Inputs a: 3] 2] o
D2 E E D3
Ordering Code: See Section 6 0:[7] [10] 0
GND [8] :9] cp
Pin Assignment
Logic Symbol for DIP, Flatpak and SOIC

Do D1 D2 D3 D4 Ds
—]cr

—O] MR
Qo Q1 Q2 Q3 Q4 Qs

RRRRR

Pin Assignment

for LCC
Pin Names
Do - Ds Data Inputs
CP Clock Pulse Input
MR Master Reset Input
Qo - Qs Outputs
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Functional Description Truth Table
The 'ACI’ACT174 consists of six edge-triggered D
flip-flops with individual D inputs and Q outputs. — Inputs Output
The Clock (CP) and Master Reset (MR) are common MR|[CP | D Q
to all flip-flops. Each D input’s state is transferred

. . s . L X X L
to the corresponding flip-flop’s output following H T H H
the LOW-to-HIGH Clock (CP) transition. A LOW
. e T H I L L
input to the Master Reset (MR) will force all H L X Q
outputs LOW independent of Clock or Data inputs.
The 'ACI'ACT174 is useful for applications where H=HIGH Voltage Level
the true output only is required and the Clock and L=LOW Voltage Level
Master Reset are common to all storage elements. X=Immaterial

T = LOW-to-HIGH Transition of Clock
Logic Diagram

MR cP Ds D4 D3 D2 D Do

L—ofcp cp cp cp cp cp
cD cD cD cD cD cD

[ o pu—

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 (unless otherwise specified)

Symbol Parameter 54AC/ACT 7T4ACIACT Units Conditions
ViIN=Vcc or
lcc Maximum Quiescent 160 80 uA Ground,

Supply Current Vcc=55V,

TA=Worst Case

ViN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 KA Vcc=55V,
Ta=25°C

. . ViIN=Vcc-2.1V
Icet :?:2;: nput (’ﬁg(#} %al 16 15 mA | Vcc=55V
i TA=Worst Case
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AC Characteristics

AC174 » ACT174

74AC 54AC 74AC
- - _— [o]
Ta= +25C Ta= —55°C | Ta= —40°C )
Symbol Parameter Vce* CL=50 pF to +125°C to +85°C | Units | Fig.
(v) =o0P CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Clock 3.3 90 100 65 70
fmax Frequency 50 | 100 125 90 100 MHz | 33
Propagation Delay 3.3 1.0 9.0 115 1.0 14.0 1.0 125 !
tPLH CP to Qn 50| 10 60 85| 10 105 | 10 95| " | 36
Propagation Delay 3.3 1.0 85 110 1.0 13.0 | 1.0 12.0 y
tPHL CP to Qn 50| 10 60 80| 10 100| 10 90| " | 36
Propagation Delay 3.3 1.0 90 115 1.0 135 1.0 125
tPHL MR to Qn 50| 10 70 90| 10 10| 10 105]| " | 36
*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V+0.5 V
AC Operating Requirements
74AC 54AC 74AC
Ta= —55°C Ta= —-40°C
Symbol Parameter veer | RTEEC | 1o 4125°C | to +85°C | units | Fig.
V) =P CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Set-up Time
) 3.3 25 6.5 75 7.0
ts HIGH or LOW ns 3-9
Dn to CP 5.0 2.0 5.0 5.5 5.5
th Hold Time, HIGH or LOW| 3.3 1.0 3.0 3.0 3.0 ns 39
Dn to CP 5.0 0.5 3.0 3.0 3.0
— . 3.3 1.0 5.5 7.0 7.0
tw R Pulse Width, LOW 50 10 5.0 50 50 ns 3-6
. 3.3 1.0 5.5 7.0 7.0
tw CP Pulse Width 5.0 1.0 5.0 50 5.0 ns 3-6
Recovery Time 33 0 25 3.0 25
trec MR to CP 5.0 0o | 20 20 20 ns | 36

*Voltage Range 3.3is 3.3 V03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
Ta= —55°C | TA= —40°C
—_— [o
Symbol Parameter Vee* Té\:_ggs FC to +125°C | to +85°C | Units | Fig.
V) =50p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
fmax Maximum Clock 50 | 165 200 95 140 MHz | 33
Frequency
Propagation Delay y
tPLH CP to Qn 5.0 1.0 70 105 1.0 115 1.0 115 ns 3-6
Propagation Delay ]
tPHL CP to Qn 5.0 1.0 70 105 1.0 11.0 10 115 ns 3-6
Propagation Delay y
tPHL MR to Qn 5.0 1.0 6.5 9.5 1.0 12.0 1.0 11.0 ns 36
*Voltage Range 5.0 is 5.0 V0.5V
AC Operating Requirements
T4ACT 54ACT 7T4ACT
Ta= -55°C Ta= -40°C
— (o]
Symbol Parameter Vee* Tél_‘_;gsFC to +125°C to +85°C Units | Fig.
V) =%0p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Set-up Time,
ts HIGH or LOW 5.0 0.5 1.5 1.5 1.5 ns 39
Dn to CP
Hold Time, HIGH or LOW
th Dn to CP 5.0 1.0 2.0 20 2.0 ns 39
tw MR Pulse Width, LOW 5.0 1.5 3.0 5.0 3.5 ns 36
CP Pulse Width
tw HIGH or LOW 5.0 1.5 3.0 5.0 35 ns 36
Recovery Time
trec MR to CP 5.0 -1.0 0.5 0.5 0.5 ns 3-6

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CpD Capacitance 85.0 pF Vecc=55V
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54ACI/74AC175  54ACT/74ACT175
Quad D Flip-Flop

Description Connection Diagrams
The 'AC/’ACT175 is a high-speed quad D flip-flop.
The device is useful for general flip-flop -
requirements where clock and clear inputs are nﬁ[] = [16] vee
common. The information on the D inputs is stored 2] 5la

. eas 0 3
during the LOW-to-HIGH clock transition. Both true _ _
and complemented outputs of each flip-flop are 3] E"G
provided. A Master Reset input resets all flip-flops, 0o 4] 73] 05
independent of the Clock or D inputs, when LOW.

D1[5] [12] 0

» Edge-Triggered D-Type Inputs Qi [6] [17] @
» Buffered Positive Edge-Triggered Clock
« Asynchronous Common Reset o[ 10] o
* True and Complement Output GND [8] [9]cp

e Outputs Source/Sink 24 mA

¢ ’ACT175 has TTL-C tibl
AC as ompatible Inputs Pin Assignment

for DIP, Flatpak and SOIC

Ordering Code: See Section 6

Logic Symbol o5
GND [ig)
I l l l NC [11]
—Jer Do D, D2 D3 cp 12
Q2 [+3
—om
Oo Qo Q1 Q1 Q2 Q2 Q3 Q3
Pin Assignment
for LCC
Pin Names
Do - D3 Data Inputs
CP Clock Pulse Input
MR Master Reset Input

Qo -Q3  True Outputs
Q3-Q3 Complement Outputs
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Functional Description Truth Table
The 'ACI’ACT175 consists of four edge-triggered D
flip-flops with individual D inputs and Q and Q

outputs. The Clock and Master Reset are common. @tn, MR=H @tn+1
The four flip-flops will store the state of their

Inputs Outputs

individual D inputs on the LOW-to-HIGH clock (CP) Dn Qn  Gn
transition, causing individual Q and Q outputs to L L H
follow. A LOW input on the Master Reset (MR) will H H L

force all Q outputs LOW and Q outputs HIGH

independent of Clock or Data inputs. The H =HIGH Voltage Level

L=LOW Voltage Level

’ACI’ACT175 is useful for general logic applications tn = Bit Time before Clock Pulse
where a common Master Reset and Clock are tn+1= Bit Time after Clock Pulse
acceptable.

Logic Diagram

MR CP D3 D2 D1 Do

CD CD

—-0 CF::DQ L——-O CP Q —O| CPCDQ CP Q

Qs Q3 Q Q: Qs 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 (unless otherwise specified)

AC175 » ACT175

Symbol Parameter 54AC/ACT 7T4ACIACT Units Conditions
ViN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 160 80 uA Vec=5.5V,
TA=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 uA Vec=55V,
Ta=25°C
. . VIN=Vcc-2.1V
lcct :‘gg};;\mz?‘(,ﬁgfﬁ%’;a' 16 15 mA | Vec=55V,
P Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
TA= —55°C | TA= —40°C
S, — o
Parameter Vee* TéL _‘;55 FC to +125°C | to +85°C | Units | Fig.
L e ) =P CL=50 pF | cL=50pF No.
s T F| e
FAF A . N Min Typ Max | Min Max | Min Max
Maximum Clock {__ 183 d i
fmax Frequency . /|/50 MHz | 33
Propagation Delay 3.3.7 '
tPHL CP to Qn or Qn 5.0 ns 36
tPLH Propagation Delay 3.3
CP to Qn or Qn 5.0
Propagation Delay 3.3
tPHL MR to Qn 5.0
Propagation Delay 3.3 i/ ’
tPLH MR to Qn 5.0 ns-i) 36

*Voltage Range 3.3is 3.0 V+03V
Voltage Range 5.0is 5.0 V05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC 54AC 74AC
TA= —-55°C TA= —40°C
[o]
eter Vcc* TSL ’;55.5' to +125°C to +85°C Units | Fig.
V) p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
™y
Se“‘” Time, 33 /| /ag~
ts HIGH or LO si il. 50/ |/ ?{ ] ns | 39
Dn to CP e f ; f ;, ;;?
Hold Time, HIGH or LOW/| 3.8./1 / /
th Dn to CP s0 |~ / / / / A\ ns | 39
CP Pulse Width 33 | 55 Y I~
tw VAR R A [ ns 36
HIGH or LOW 50 | 4.0 \/, I A AN %“‘3%
tw MR Pulse Width, Low | >3 | 59 1] Zf ns V36
5.0 4.0 17
" d
Recovery Time 3.3 0 y
treo MR to CP 5.0 0 Lhs | o9
*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 5.0 V0.5V
AC Characteristics
74ACT 54ACT | 74ACT
Ta= —55°C | TA= —40°C
— [o
Symbol Parameter Vce* Té:_-gg5l:c to +125°C to +85°C | Units | Fig.
V) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Clock
fmax Frequency 5.0 175 160 95 145 MHz 3-3
Propagation Delay
tPLH CP to Qn or On 5.0 1.0 6.0 100 1.0 115 1.0 11.0 ns 3-6
Propagation Delay
tPHL CP to Qn or Qn 50 | 1.0 70 110 | 10 130 | 1.0 120 ns 3-6
Propagation Delay y
tPLH MR to Qn 5.0 1.0 6.0 9.5 1.0 115 1.0 105 ns 3-6
Propagation Delay
tPHL MR to Qn 5.0 1.0 5.5 9.5 . 1.0 11.0 1.0 10.5 ns 3-6

*Voltage Range 5.0 is 5,0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74ACT 54ACT 74ACT
Ta= -55°C Ta= -40°C
-— [
Symbol Parameter Vee* Té:_;gﬂ:c to +125°C to +85°C Units | Fig.
V) =20p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
(H) | Setup Time 3.0 2.0 25 2.0 !
'* L [DntocP 501 30 | 25 3.0 25 ns | 39
Hold Time, HIGH or LOW
th Dn to CP 5.0 0 1.0 1.0 1.0 ns 39
CP Pulse Width
tw HIGH or LOW 5.0 4.0 3.0 5.0 35 ns 3-6
tw MR Pulse Width, LOW 5.0 4.0 3.5 5.0 4.0 ns 3-6
trec Recovery Time, MR to CP| 5.0 0 0 0.5 0 ns 39

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing in-

formation please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative. n
Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vec=5.5V
CrD Power_ Dissipation 45.0 oF Voc=5.5 V
Capacitance




AC190 « AC191

54AC/74AC190 » 54AC/74AC191
Up/Down Counters with Preset and Ripple Clock

Description Connection Diagrams
The 'AC190 is a reversible BCD (8421) decade
counter. The 'AC191 is a reversible modulo 16

binary counter. Both feature synchronous counting "‘LT. ~ 1:e]ch
and asynchronous presetting. The preset feature
allows the ’AC190 and 'AC191 to be used in o2 [15] Po
programmable dividers. The Count Enable input, Qo[3] [1a] cp
the Terminal Count output and the Ripple Clock cE[q] 3] e
output make possible a variety of methods of
implementing multistage counters. In the counting u/o[5] ETC
modes, state changes are initiated by the rising Q28] Eﬁ
edge of the clock.

QJE E P2
¢ High-speed—120 MHz Typical Count Frequency GNDE 3]Ps
e Synchronous Counting

e Asynchronous Parallel Load
e Cascadable
e Outputs Source/Sink 24 mA

Pin Assignment
for DIP, Flatpak and SOIC

Ordering Code: See Section 6

Logic Symbol

S A
PL Po Py P2 P3 L TC NC RC CP
-0 l:: RC [O— Pin Assignment
for LCC
—i CP TCpH—
Q a1 Q Q3
Pin Names
CE Count Enable Input
CP Clock Pulse Input
Po - P3 Parallel Data Inputs
PL Asynchronous Parallel Load Input
Uup Up/Down Count Control Input
Qo - Q3 Flip-Flop Outputs
RC Ripple Clock Output
TC Terminal Count Output
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Functional Description

The 'AC190/’/AC191 are synchronous up/down
counters. The 'AC190 is a BCD decade counter
while the ’AC191 is organized as a 4-bit binary
counter. Both contain 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
Load inputs (Po - P3) is loaded into the counter and
appears on the Q outputs. This operation overrides
the counting functions, as indicated in the Mode
Select Table.

A HIGH signal on the CE input inhibits counting.
When CE is LOW, internal state changes are
initiated synchronously by the LOW-to-HIGH
transition of the clock input. The direction of
counting is determined by the 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. It goes HIGH when the
circuits reach zero in the count down mode or

9 (AC190) or 15 ('AC191) 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,
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

Mode Select Table

Inputs Mod
— ode
PL |CE |UD|CP
H|]L|L|JT| CountUp
H ] L |H]|T| CountDown
L] X ] X]| X | Preset (Asyn.)
H |{H | X | X | No Change (Hold)

RC Truth Table

Inputs Outputs
CE |[TC*| CP RC
L H r r
H X X H
X L X H

*TC is generated internally
H=HIGH Voltage Level
L = LOW Voiltage Level
X = Immaterial
I =LOW-to-HIGH Transition

State Diagram

COUNT UP ———»
COUNT DOWN ---




AC190 » AC191

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 signals in
ripple fashion. In this configuration the LOW state
duration of the clock must be long enough to allow
the negative-going edge of the carry/borrow signal
to ripple through to the last stage before the clock

Figure a: N-Stage Counter Using Ripple Clock

DIRECTION

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.

CONTROL l -
u/D RC o—l L—— U/D RC c——] u/o RC |[o— - -
ENABLE —O| CE ——OJ| CE —O| CE
CLOCK ————]{ CcP cpP cp
+ =+
Figure b: Synchronous N-Stage Counter Using Ripple Carry/Borrow
DIRECTION . -
CONTROL
I— U/o  RC o——l:o 0/D RC L— 0D Rcjo— - -
ENABLE ———O| CE CE o—‘——o CE

cp cpP

cpP

CLOCK ‘I

Figure c: Synchronous N-Stage Counter With Parallel Gated Carry/Borrow

DIRECTION

CONTROL

ENABLE

U/o
CE
cp

TC

CLOCK

CE
cp

CE
cpP

TC

TC
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Logic Diagram

cP UMD Py CE Py P2 P3

=

+d
d

‘@
4
T
]
T
d

! }

ISR
|

J CLOCK K J L) J CLOCK K J CLOCK K J CLOCK K
PRESET PRESET PRESET PRESET
— CLEAR CLEAR - CLEAR o CLEAR
Q a Q Q Q a Q Q
RC TC ? Y }
Qo Q4 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 (unless otherwise specified)

Symbol Parameter 54AC 74AC Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
Icc 160 80 uA Vec=55V,

Supply Current
TA =Worst Case

ViNn=Vcc or
Maximum Quiescent Ground,
Icc Supply Current 8.0 8.0 uA Vce=55V,
Ta=25°C
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AC Characteristics

74AC190 54AC190 74AC190
Ta= +25°C Ta= —55°C | Ta= —4200 '
Symbol Parameter Vce* CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Count 33 88
fmax Frequency 5.0 120 MHz | 33
Propagation Delay 3.3 9.5 §
tPLH CP 0.Qn 5.0 7.0 ns | 36
Prgsiﬁ'aagian Delay 3.3 105
tPHL 4 )] P ns 3-6
OP. fo-Qn i /S 5.0 7.5
Ffopagatlon Qg } o |33 15.0
tPLH CP to TQ/ /™ j J ;’ 180 11.0 ns | 36
Propagation Iﬁy / é* 33/1: 13.0 )
i | crtoTC % [ Jsd, 95 ns | 36
Propagation Delay 7|83
tPLH CP to RC (50.]
tPHL Propagation Delay 3.3
CP to RC 5.0
tPLH Propagation Delay 3.3
CE to RC 5.0
tPHL Propagation Delay 3.3
CE to RC 5.0
tPLH Eropagation Delay 3.3 ir
U/D to RC 5.0 4
tPHL Propagation Delay 3.3
U/D to RC 5.0
. "
Propagation Delay 3.3 9.5 '
tPLH U/D to TC 5.0 7.0 ns | 36
Propagation Delay 3.3 9.5 y
tPHL U/D to TC 5.0 7.0 ns | 36
Propagation Delay 3.3 10.5 ’
tPLH Pn to Qn 5.0 7.5 ns | 36
Propagation Delay 3.3 9.5 !
tPHL Pn to Qn 5.0 7.0 ns | 36
Propagation Delay 33 11.5 y
tPLH PL to Qn 5.0 8.5 ns | 36
Propagation Delay 3.3 115 g
tPHL PL to Qn 5.0 8.5 ns | 36

*Voltage Range 3.3is 3.3 V+0.3 V
Voltage Range 5.0 is 5,0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC190 54AC190 74AC190
Ta= -55°C Ta= —40°C
— [o]
Symbol Parameter Vee* TSL‘_‘;SE’,S to +125°C | to +85°C | Units | Fig.
/. V) =s0p CL=50 pF | CL=50pF No.
{::} Typ Guaranteed Minimum ‘
Setup Tinfel \1‘} | 33 45
ts HlGHW /o 50 30 ns | 39
Pn to DY SO '
Hold Time, HIGH of LOW| 3.3 | -05
th = - ns 3-9
Pn to PL ~, Q.O :?‘§
Setup Time, LOW  <3.3 70/, 1
te CEto CP 5.0 ;"%ﬁe’:,f ;2 ns | 39
Hold Time, LOW 33 [Y-AsN 7 A 77
th CE to CP 50 | -0 ;’f 4 *"if /7 ns | 39
Setup Time, VTN
ts HIGH or LOW ot B AV I ns | 39
U/D to CP : : - / Ak
Hold Time, HIGH or LOW| 33 | -15 SN R I AN
t UID to CP 50 | -10 IVAS),
= . 33 5.5 &3
tw PL Pulse Width, LOW 50 6.0 {jf
. 3.3 55
tw CP Pulse Width, LOW =0 o0
Recovery Time 3.3 4.5
trec PL to CP 50 | 30 ns | 39

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74AC191 54AC191 74AC191

. Ta= +25°C Ta= —55:0 TaA= —40°C

Symbol Parameter Vce CL=50 oF to +125°C to +85°C | Units | Fig.

V) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

Maximum Count 3.3 70 105 60 65

fmax Frequency 50 | 90 133 80 85 MHz | 33

tPLH Propagation Delay 3.3 3.0 85 150 1.0 17.5 1.0 16.0 ns 3.6
CP to Qn 5.0 20 60 110 1.0 130 | 1.0 120
Propagation Delay 33 3.0 85 145 1.0 17.5 1.0 16.0

tPHL CP to Qn 50| 20 60 105 10 125]| 10 115 | " | 36

tPLH Propagation Delay 33 40 105 18.0 1.0 220 | 1.0 200 ns 36
CPto TC 5.0 3.0 75 120 1.0 15.5 1.0 14.0

tPHL Propagation Delay 33 45 105 175 1.0 205 1.0 19.0 ns 3.6
CPto TC 5.0 3.0 75 125 1.0 15.0 1.0 135

tPLH Propagation Delay 3.3 3.0 75 120 1.0 14.5 1.0 135 ns 3.6
CP to RC 5.0 25 5.5 9.5 10 110 | 1.0 105

tPHL Propagation Delay 3.3 25 70 115 1.0 14.0 1.0 125 ns 36
CPto RC 5.0 20 5.0 8.5 1.0 100 | 1.0 9.5

tPLH Propagation Delay 3.3 25 70 120 1.0 156.0 1.0 135 ns 36
CE to RC 5.0 1.5 5.0 8.5 10 105 | 1.0 9.5

tPHL Propagation Delay 3.3 25 6.5 11.0 1.0 140 1.0 125 ns 36
CE to RC 5.0 1.5 5.0 8.0 1.0 10.0 1.0 9.0

tPLH Propagation Delay 3.3 25 6.5 125 1.0 16.0 1.0 145 ns 3.6
U/D to RC 5.0 1.5 50 9.0 1.0 115 | 1.0 100

tPHL Propagation Delay 3.3 2.5 70 120 1.0 16.5 1.0 135 ns 36
U/ID to RC 5.0 1.5 5.0 85 | 1.0 110 | 1.0 100
Propagation Delay 3.3 25 70 115 1.0 145 1.0 135

tPLH TID to TC 50| 20 50 85| 10 15| 10 95| " |36
Propagation Delay 3.3 25 65 110 1.0 135 1.0 12.5

tPHL | D to TC 50| 15 50 85|10 105 | 10 95| " | 36
Propagation Delay 3.3 3.0 8.0 135 1.0 17.0 1.0 15.5

tPLH Pn to Qn 50| 20 55 95|10 115| 10 105 | " | 36
Propagation Delay 3.3 3.0 75 13.0 1.0 16.5 1.0 145

tPHL Pn to Qn 50| 20 55 95|10 115| 10 105 | " | 36
Propagation Delay 3.3 3.5 95 145 1.0 19.0 1.0 175

tPLH PL to Qn 50| 20 55 95|10 15| 10 105 | " | 36

tPHL Propagation Delay 3.3 3.0 8.0 135 1.0 16.5 1.0 15.5 ns 3.6
PL to Qn 5.0 20 6.0 10.0 10 120 | 10 110

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 50 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

AC190 » AC191

74AC191 54AC191 74AC191
.| Ta=+25°C Ta= -55°C Ta= -40°C
Symbol Parameter Vce CL=50 pF to +125°C to +85°C Units | Fig.
V) =30p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Setup Time,
ts HIGH or LOW gg ;g gg gg gg ns 39
Pn to PL ’ ’ ) ) ’
th Hold Time, HIGH or LOW| 3.3 -1.5 0.5 1.0 1.0 39
Pn to PL 50 | 05 | 1.0 1.0 1.0 ns :
t Setup Time, LOW 3.3 3.0 6.0 7.5 7.0 ns 3.9
s CTEto CP 5.0 15 4.0 5.0 45
th Hold Time, LOW 3.3 -4.0 -0.5 -0.5 -0.5 ns 39
CEtoCP 5.0 -25 0 0 0 )
Setup Time, HIGH or 3.3 4.0 8.0 10.5 9.0 ns 3.9
ts Low, U/D to CP 5.0 25 5.5 7.0 6.5
th Hold Time, HIGH or LOW| 3.3 -5.0 0 0 0 ns 3.9
U/D to CP 5.0 -3.0 0.5 0.5 0.5
) 3.3 2.0 3.5 4.5 4.0
tw PL Pulse Width, LOW 5.0 10 1.0 1.0 10 ns 36
. 3.3 2.0 3.5 4.5 4.0
tw CP Pulse Width, LOW 5.0 20 3.0 40 40 ns 36
Recovery Time 3.3 -0.5 0 0 0 g
tree PL to CP 50 | -1.0 0 0 0 ns | 39

*Voltage Range 3.3 is 3.3V+03V
Voltage Range 5.0 is 5.0 V£0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74AC .
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=5.5V
Power Dissipation _ S
CprD Capacitance 75.0 pF Vec=5.5V

5-101




AC192 « AC193

54AC/74AC192  54AC/74AC193
Up/Down Counters with Separate Up/Down Clocks

Description Connection Diagrams
The 'AC192 is an up/down BCD decade (8421)
counter. The ’AC193 is an up/down modulo-16

binary counter. Separate Count Up and Count P*E = [76] vee
Down Clocks are used, and in either counting

mode the outputs change state synchronously with 2] [15] Po
the LOW-to-HIGH transitions on the clock inputs. Qo[3] [1a] MR
Separate Terminal Count Up and Terminal Count chg 13] 7o
Down outputs are provided that are used as the cpy[s E'T‘éu
clocks for a subsequent stage without extra logic, a6 E"T
thus simplifying multistage counter designs. g

Individual preset inputs allow the circuit to be used Q|7 0] P,
as a programmable counter. Both the Parallel Load GND[8] 9]Ps
(PL) and the Master Reset (MR) inputs

asynchronously override the clocks.
y y Pin Assignment

* High-Speed—120 MHz Typical Count Frequency for DIP, Flatpak and SOIC

¢ Synchronous Counting
e Asynchronous Parallel Load and Master Reset
* Outputs Source/Sink 24 mA

Ordering Code: See Section 6

Logic Symbol

sl

PL Po P1 P2 P3
—]CPy TCu

Pin Assignment
for LCC

T

—]CPo TCo
MR Qo Qi1 Q2 Q3

RERR

Pin Names

CPu Count Up Clock Input

CPp Count Down Clock Input

MR Asynchronous Master Reset Input
PL Asynchronous Parallel Load Input

Po - P3 Parallel Data Inputs

Qo-Qs3 Flip-flop Outputs

TCo Terminal Count Down (Borrow) Output
TCu Terminal Count Up (Carry) Output
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Logic Diagram

’AC192
TCy  TCp
(CARRY) (BORROW)

jCP
K o So —4>— Q3

P3 I:D,_: D

— 8
8 | 4"300

4 cp

—KCDO P—a;
O

3 s

B 1K ¢, @ >—a,

O

K CDQ :>_'00

8 O-ip [A

2——
—>

CPy CPp 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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Logic Diagram
’AC193

TC, TG

(CARRY) (BORROW)

Iy

—D>— Q2

P—Qqy

l L
. 3
— s 50q
. —{cp
Kg,@
Ps D
|
3
— Sp
| J a
+—{ CP
| Ke, @
[
b
{ 14 sDo
+cp
1 1K CD Q
A D~
L
3
A AI; £
J a
1) cp
K g, @
; D Q
.
PC 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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Functional Description

The 'AC192/°’AC193 are asynchronously presettable
counters. The 'AC192 is a decade counter while the
’AC193 is organized for 4-bit binary operation. They
both contain four edge-triggered flip-flops, with
internal gating and steering logic to provide master
reset, individual preset, count up and count down
operations.

A LOW-to-HIGH transition on the CP input to each
flip-flop causes the output to change state.
Synchronous switching, as opposed to ripple
counting, is achieved by driving the steering gates
of all stages from a common Count Up line and a
common Count Down line, thereby causing all
state changes to be initiated simultaneously. A
LOW-to-HIGH transition on the Count Up input will
advance the count by one; a similar transition on
the Count Down input will decrease the count by
one. While counting with one clock input, the other
should be held HIGH, as indicated in the Function
Table. Otherwise, the circuit will either count by
twos or not at all, depending on the state of the
first flip-flop, which cannot toggle as long as either
clock input is LOW.

The Terminal Count Up (TCu) and Terminal Count
Down (TCb) outputs are normally HIGH. When the
circuit has reached the maximum count state; 9
(CAC192) or 15 ('AC193), the reset HIGH-to-LOW
transition of the Count Up Clock will cause TCu to
go LOW. TCu will stay LOW until CPu goes HIGH
again, thus effectively repeating the Count Up
Clock, but delayed by two gate delays. Similarly,
the 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.

TCu = Qo*Q1°Q20Q3¢CPu ('AC192)
TCu=Qo*Q1¢Q2¢Q3*CPu ('AC193)
TCu=Qo*Q1¢Q20Q3°CPp

Both the ’AC192 and the 'AC193 have an
asynchronous parallel load capability permitting
the counter to be preset. When the Parallel Load
(PL) and the Master Reset (MR) inputs are LOW,
information present on the Parallel Data input

(Po - P3) is loaded into the counter and appears on
the outputs regardless of the conditions of the
clock inputs. A HIGH signal on the Master Reset

input will disable the preset gates, override both
clock inputs, and latch each 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 | CPu | CPD Mode

Reset (Asyn.)
Preset (Asyn.)
No Change
Count Up
Count Down

rrrr I
IIIrX
I L IXX
LIIXX

H=HIGH Voltage Level
L=LOW Voltage Level

X =Immaterial
T =LOW-to-HIGH Transition

State Diagrams
’AC192

—> COUNT UP
-~ COUNT DOWN

’AC193

—COUNT UP
---=COUNT DOWN
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DC Characteristics (unless otherwise specified)

Symbol Parameter 54AC 74AC Units Conditions
VIN = Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 uA Vec=5.5V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 8.0 8.0 nA Vcc=55V,
TA=25°C
AC Characteristics
74AC 54AC 74AC
Ta= -55°C | TA= —40°C
Symbol . Parameter to +125°C to +85°C Units | Fig.
N CL=50 pF CL=50 pF No.
Min Max | Min Max
fmax MHz | 33
tPLH ns 3-6
Propagation Delay"~..> /|/3. )
tPHL CPu or CPp to TCu or TCo. |5, ns 36
Propagation Delay !
tPLH CPu or CPp to Qn ns | 36
Propagation Delay !
tPHL CPu or CPD to Qn ns 36
Propagation Delay '
tPLH Pn to Qn ns 3-6
Propagation Delay y
tPHL Pn to Qn gnsm 3-6
Propagation Delay el .
tPLH BL to Qn y ,,ﬂ’§ 3-6
Propagation Delay
tPHL BL to Qn ns 3-6
tPHL Propagation Delay ns 3.6

MR to Qn

*Voltage Range 3.3is 3.3V + 0.3V
Voltage Range 50is50V = 0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics, continued

74AC 54AC 74AC
A Ta= —=55°C | TA= —-40°C
F = L . .
Symbol /| ™ % ~Parameter Vee* Tél_ +5§E"3FC to +125°C | to +85°C | Units | Fig.
[ s F e (v) CL=50pF | CL=50pF No.
A gm I £, —
/! . -/ ] f“m N Min Typ Max | Min Max | Min Max
Prépagatlory Dglayw N <
tPLH MR to TCU- / “w«” 7 ;; ns 3-6
Propagation Delay
tPHL MR to TCb ns 3-6
Propagation Delay
tPLH PL to TCuor TCo ns 6
Propagation Delay
tPHL PL to TCu or TCp & 36
Propagation Delay TS
tPLH Pn to TCu or TCp ?sf 36
Propagation Delay -
tPHL Pn to TCu or TCp ns 36

*Voltage Range 3.3is3.3V + 0.3V
Voltage Range 5.0is 50V += 0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC 54AC 74AC
Ta= —55°C | Ta= —40°C
i [o]
Symbol /\ arameter Vee* Tél___'ggf"? to +125°C to +85°C Units | Fig.
/ v) =%Up CL=50 pF CL=50 pF No.
f{? / &\ N Typ Guaranteed Minimum

Setup/Time; r 33 4.5
ts LOW, Pn to / QC\ 50 | 30 ns | 39

Hold Time, N%Q\Ebw /33 | -05
th Pn to PL N / /go A5 ns | 39
tw PL Pulse Width, LOW 3 ¥ /ég@{" ns | 36

y ya
- )

tw CPu or CPp Pulse Width, | 3.3 {g’i / ’,7 s | s

LOW 5.0 4. SN/

CPu or CPo Pulse Width, | , . 9.0 I
tw LOW (Change of 50 6.5 ? ns 36

Direction) : ’ i AN

. 3.3 7.0 / N
tw MR Pulse Width, HIGH | ns 3-6
5.0 50 N

t Recovery Time 33 45 ~ Lﬁ? 39
rec PL to CPu or CPp 5.0 3.0 p

Recovery Time 3.3 8.5 “;J
treo MR to CPu or CPp 50 | 60 ns | 39

*Voltage Range 3.3is 3.3V+03V
Voltage Range 5.0is 50 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
! 54/74AC
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CpD Capacitance pF Vcc=5.5V
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54AC/74AC240 « 54ACT/74ACT240
Octal Buffer/Line Driver With 3-State Outputs

Description Connection Diagrams
The 'ACI’ACT240 is an octal buffer and line driver
designed to be employed as a memory address _ —
driver, clock driver and bus oriented transmitter or Ei}—— [alvec
receiver which provides improved PC board G —® 19) OF
density. E%—F 5l
. . M ———fa
« 3-State Outputs Drive Bus Lines or Buffer \ =
Memory Address Registers E\ E
* Outputs Source/Sink 24 mA E-\_:Q} —el
* ’ACT240 has TTL-Compatible Inputs h 1
= NSl il =
Ordering Code: See Section 6 E\—5°————El
cnoﬁq\g‘z‘]
Truth Tables

Inputs Outputs Pin Assignment
O D (Pins 12, 14, 16, 18) for DIP, Flatpak and SOIC
L L H
L H L
[ [ (66 [
H X Y4 (o b |}
Inputs Outputs
OE2 D (Pins 3, 5,7, 9)
L L H
L H L
H X z B E @
H=HIGH Voltage Level Pin Assignment
L =LOW Voltage Level for LCC

X =Immaterial
Z=High Impedance

DC Characteristics (unless otherwise specified)

Symbol Parameter 54AC/IACT 74AC/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 160 80 #A | Vec=55V,

Ta=Worst Case

VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 HA Vec=5.5V,
Ta=25°C
ViN=Vcc-2.1 V

lccr Maximum Additional 16 15 mA | Vec=55V,

Icc/input (ACT240) Ta=Worst Case

1
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AC Characteristics

74AC 54AC 74AC
Ta= -55°C | TA= —40°C
— (o]
Symbol Parameter Vee* Té'-_._-;g5FC to +125°C | to +85°C | Units | Fig.
V) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 3.3 1.0 6.0 8.0 1.0 11.0 1.0 9.0 ns 35
Data to Output 5.0 1.0 4.5 6.5 1.0 8.5 1.0 7.0
tPHL Propagation Delay 3.3 1.0 5.5 8.0 1.0 10.5 1.0 8.5 ns 35
Data to Output 5.0 1.0 4.5 6.0 1.0 8.0 1.0 6.5
. 3.3 1.0 6.0 10.5 1.0 11.5 1.0 11.0
tPzH Output Enable Time 50| 10 50 70|10 90| 10 sol| ™ |37
. 3.3 1.0 7.0 10.0 1.0 13.0 1.0 11.0
tPzL Output Enable Time 50|10 55 80|10 15|10 85| " |38
. . 3.3 1.0 7.0 10.0 1.0 12.5 1.0 10.5
tPHz Output Disable Time 5010 65 90| 10 10510 95| " |37
. . 3.3 1.0 7.5 10.5 1.0 13.5 1.0 1.5
tPiz Output Disable Time 50|10 65 90|10 10| 10 95| " [38
*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V0.5 V
AC Characteristics
7T4ACT 54ACT 7T4ACT
TA= -55°C | TA= —40°C
- (o]
Symbol Parameter Vee* Té:_;gf’l:c to +125°C | to +85°C | Units | Fig.
V) =5Up CL=50 pF | CL=50 pF No.

Min Typ Max | Min Max | Min Max

Propagation Delay

tPLH Data to Output 5.0 1.0 6.0 8.5 1.0 9.5 1.0 9.5 ns 35
tPHL Eggi%agz?pgf'ay 50|10 55 75|10 90| 10 85| ns | 35
trzH Output Enable Time 5.0 1.0 7.0 8.5 1.0 10.0 1.0 9.5 ns 37
trzL Output Enable Time 5.0 1.0 7.0 9.5 1.0 115 1.0 10.5 ns 3-8
trPHz Output Disable Time 5.0 1.0 8.0 9.5 1.0 11.0 1.0 10.5 ns 3-7
trLz Output Disable Time 5.0 1.0 6.5 10.0 1.0 115 1.0 10.5 ns 3-8

*Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

1
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Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 45 pF Vec=55V
Power Dissipation _
CpD Capacitance 45.0 pF Vec=5.5V

5111




AC241 » ACT241

54ACI74AC241  54ACT/74ACT241
Octal Buffer/Line Driver With 3-State Outputs

Description

The 'ACI’ACT241 is an octal buffer and line driver
designed to be employed as a memory address
driver, clock driver and bus-oriented transmitter or

receiver which provides improved PC board
density.

* 3-State Outputs Drive Bus Lines or Buffer
Memory Address Registers

e Outputs Source/Sink 24 mA

¢ ’ACT241 has TTL-Compatible Inputs

Ordering Code: See Section 6

Truth Tables

Connection Diagrams

GND

S

o [ }F——ab— E‘lcc
EL\-—cr ML
R\
=N ===
E\—é—“ e
= N ==
ENT==1=
E%Q )
R\ H—F

|

rﬂ

Inputs Outputs
OFE1 D (Pins 12, 14, 16, 18) Pin Assignment
L L L for DIP, Flatpak and SOIC
L H H
H X z 6] 5 (@
B B
Inputs Outputs GND @
EIICSIE —
OE2 D (Pins 3, 5, 7, 9) m AT T T e
12 Vee
H L L - oes
H H H
L X z B
H=HIGH Voltage Level
L=LOW Voltage Level Pin Assignment
X = Immaterial for LCC
Z =High Impedance
DC Characteristics (unless otherwise specified)
Symbol Parameter 54ACIACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 uA Vcc=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
e Supply Current 8.0 8.0 uA Voc=55V,
Ta=25°C
. ViN=Vce-2.1 V
Maximum Additional
lccT , 1.6 1.5 mA Vecc=55V,
lccl/input (ACT241) Ta=Worst Case
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AC Characteristics

74AC 54AC 74AC
) TAc 425 Ta= —55°C | Ta= —40°C -

Symbol Parameter Vee CL=50 pF to +125°C to +85°C | Units | Fig.

V) =9UPp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

tPLH Propagation Delay 3.3 1.0 6.0 9.0 1.0 12.0 1.0 10.0 ns 3.5
Data to Output 50| 10 50 70|10 95|10 75

tPHL Propagation Delay 3.3 1.0 6.0 9.0 1.0 11.0 1.0 10.5 ns 3.5
Data to Output 50| 1.0 45 70{ 10 90| 10 75
. 33[ 10 65 125| 10 130 | 1.0 130

tPzH Output Enable Time 50| 10 55 90|10 10|10 95| "™ |37
. 33[ 10 70 120] 10 130 10 130

tPzL Output Enable Time 5010 55 90|10 10|10 95| N |38
. . 33| 10 80 120 10 130 | 10 125

tPHZ Output Disable Time 50|10 65 100 10 15| 10 105/ " |37
. . 3310 70 125] 10 130/ 10 135

tPL2z Output Disable Time 50| 10 60 10010 15| 10 15| " [ 38

*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V0.5 V

AC Characteristics

74ACT 54ACT 74ACT
. Ta= +25C Ta= -55°C | TA= —40°C )
Symbol Parameter Vce CL=50 bF to +125°C to +85°C | Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.

Min Typ Max | Min Max | Min Max

Propagation Delay

tPLH Data to Output 50 | 1.0 6.5 90 | 1.0 100 | 1.0 10.0 ns 35
tPHL E::gat%agz't’p'af'ay 50|10 70 90|10 100]| 10 100]| ns | 35
trzH Output Enable Time 5.0 1.0 6.0 9.0 1.0 11.5 1.0 10.0 ns 37
trzL Output Enable Time 5.0 1.0 7.0 10.0 1.0 125 1.0 11.0 ns 3-8
tPHz Output Disable Time 5.0 1.0 8.0 10.5 1.0 125 1.0 115 ns 37
trLz Output Disable Time 50 | 1.0 70 105 | 1.0 12.5 1.0 115 ns 3-8

*Voltage Range 5.0 is 50 V05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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Capacitance
54/74AC/ACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vec=55V
Power Dissipation _
CprD Capacitance 45.0 pF Vec=55V
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54AC/74AC244 « 54ACT/74ACT244
Octal Buffer/Line Driver With 3-State Outputs

Description
The 'ACI’ACT244 is an octal buffer and line driver

Connection Diagrams

designed to be employed as a memory address _ A
driver, clock driver and bus-oriented ot [1] 20| Vee
transmitter/receiver which provides improved PC Er\dr‘—<’ —1s] OE=
board density. Er\ 7]
X o m
¢ 3-State Outputs Drive Bus Lines or Buffer _\_1 1 I
Memory Address Registers E\_g
¢ Outputs Source/Sink 24 mA E\ 15
¢ ’ACT244 has TTL-Compatible Inputs E-\_ 14
E\Z 3]
Truth Tables R :‘g o
GND |1ﬁ [11]
Inputs Outputs
OFE1 D (Pins 12, 14, 16, 18)
Pin Assignment
L L L for DIP, Flatpak and SOIC
L H H
H X Zz
o} g6 M@
Inputs Outputs
OE2 D (Pins 3, 5,7, 9) & &
GND [10] olwly 2]
L L L D) ’ G - [ 68
L H H . 77 B ves
H X V4 =) OE2
H=HIGH Voltage Level o
L=LOW Voltage Level DNE iC
X = Immaterial | .
Z=High Impedance Pin :\ssugnment
or LCC
DC Characteristics (unless otherwise specified)
Symbol Parameter 54AC/ACT 74ACI/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 160 80 uh Vec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 KA Vcc=5.5V,
Ta=25°C
. ViN=Vce-2.1 V
Maximum Additional {
lceT s 1.6 15 mA Vee=55V, i
Icc/input (ACT244) Ta=Worst Case i
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AC Characteristics

74AC 54AC 74AC
TA= —55°C | TA= —40°C
— O
Symbol Parameter Vce* Té‘:_'ggsf to +125°C to +85°C | Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Propagation Delay 3.3 1.0 6.5 9.0 1.0 125 1.0 10.0
tPLH Data to Output 50| 10 50 70|10 95|10 75| " |3
tPHL Propagation Delay 3.3 1.0 6.5 9.0 1.0 12.0 1.0 10.0 ns 35
Data to Output 50| 10 50 70|10 90| 10 75
. 33| 10 60 105 ]| 1.0 115 | 10 110
tPzH Output Enable Time 50| 10 50 70|10 90| 10 8ol ™ |37
. 33| 1.0 75 100 | 1.0 130 | 10 110
tPzL Output Enable Time 50| 10 55 80|10 15|10 85| " |38
. . 33| 10 70 100 | 10 125 | 10 105
tPHZ Output Disable Time 50| 10 65 90|10 15|10 95| " |37
. . 33| 10 75 105 | 10 130 | 10 115
tPiz Output Disable Time 50| 10 65 90|10 10| 10 95| " |38

*Voltage Range 3.3is 3.3 V+03V
Voltage Range 5.0 is 5.0 V0.5V

AC Characteristics

7T4ACT 54ACT T4ACT
. TA= +25C TA= —-55°C | TA= —40°C ) i
Symbol Parameter Vce CL=50 bF to +125°C to +85°C | Units | Fig.
v) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tpLm Propagation Delay 50| 10 65 90| 10 10| 10 100 | ns | 35

Data to Output

Propagation Delay

tPHL Data to Output 5.0 1.0 7.0 9.0 1.0 10.0 1.0 10.0 ns 3-5
tPzH Output Enable Time 5.0 1.0 6.0 8.5 1.0 9.5 1.0 9.5 ns 3-7
trzL Output Enable Time 5.0 1.0 7.0 9.5 1.0 11.0 1.0 10.5 ns 3-8
tPHZ Output Disable Time 5.0 1.0 7.0 9.5 1.0 11.0 1.0 10.5 ns 3-7
trLz Output Disable Time 5.0 1.0 7.5 10.0 1.0 11.5 1.0 10.5 ns 3-8

*Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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54/7T4AC/IACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vec=55V
Power Dissipation _
CpD Capacitance 45.0 pF Vecc=5.5V
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54ACI/74AC245 » 54ACT/74ACT245

Octal Bidirectional Transceiver With 3-State Inputs/Outputs

Description

The 'ACI’ACT245 contains eight non-inverting
bidirectional buffers with 3-state outputs and is
intended for bus-oriented applications. Current
sinking capability is 24 mA at both the A and 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.

* Noninverting Buffers

* Bidirectional Data Path

* A and B Outputs Source/Sink 24 mA
¢ ’ACT245 has TTL-Compatible Inputs

Ordering Code: See Section 6

Pin Names
OE Output Enable Input
TR Transmit/Receive Input

Ao - A7 Side A 3-State Inputs or
3-State Outputs

Bo - B7 Side B 3-State Inputs or
3-State Outputs

Truth Table
Inputs o
— utputs
OF | TR P
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

Connection Diagrams

wa[d - 20] Vee
a2 - Uis) 68
I B ;BM-LEBO
A4 @Q—Em
A5 EQ—EBZ
Asl6 EQEBS
as[7 EQ]_E.M
A F Ll fiales
A7(9 WQEBG
GND|i mLg

Pin Assignment
for DIP, Flatpak and SOIC

As As A:s A3 A2

(8] (6 B [
A7 (9] r @A!
GND [i0] [2] Ao
B7 [11] i’ilr _]J (DRG
Bs [12) 20 vee
Bs [13) [is} O
E]

Pin Assignment
for LCC
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DC Characteristics (unless otherwise specified)

Symbol Parameter 54AC/ACT 74AC/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 KA Vcc=55V,
TA=Worst Case
VIN =Vcce or
Maximum Quiescent Ground,
lcc Supply Current 8.0 80 uA Vec=55V,
Ta=25°C
. . ViIN=Vcc-2.1V
Maximum Additional
lceT . 1.6 1.5 mA Vcc=55V,
Icc/input (ACT245) TA=Worst Case
AC Characteristics
74AC 54AC 74AC
Ta= +25°C Ta= —55°C | TA= —40°C ﬂ
Symbol Parameter Vce* CL_— 50 pF to +125°C to +85°C | Units | Fig.
(V) =%0Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 3.3 1.0 5.0 8.5 1.0 115 1.0 9.0 ns 3.5
An to Bn or Bn to An 5.0 1.0 35 6.5 1.0 8.5 1.0 7.0
tPHL Propagation Delay 3.3 1.0 5.0 8.5 1.0 10.0 1.0 9.0 ns 3.5
An to Bn or Bn to An 5.0 1.0 35 6.0 1.0 75 1.0 7.0
. 3.3 1.0 7.0 115 1.0 13.5 1.0 125
tPzH Output Enable Time 50| 10 50 85|10 10|10 90| " |37
. 3.3 1.0 7.5 12.0 1.0 14.5 1.0 13.5
tPzL Output Enable Time 50| 10 55 90|10 15| 10 95| " |38
. . 33| 1.0 6.5 12.0 1.0 13.5 1.0 125
tPHz Output Disable Time 50|10 55 90|10 105|110 100 ™ |37
. . 3.3 1.0 7.0 115 1.0 14.0 1.0 13.0
tpLz Output Disable Time 50| 10 55 90|10 105| 10 100 " |38

*Voltage Range 3.3 is 3.3 V+0.3V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

7T4ACT 54ACT 7T4ACT

Ta= +25°C Ta= —55°C | Ta= —40°C ’

Symbol Parameter Vcc* CL=50 pF to +125°C to +85°C | Units | Fig.
V) CL=50 pF CL=50 pF No.

Min Typ Max | Min Max | Min Max

tpLH Fropagation Delay 50|10 40 75[10 90|10 80| ns | 35
tPHL §:°&a98:tfr"32i':yh 50| 10 40 80| 10 100|110 90| ns | 35
trzH Output Enable ije 5.0 1.0 5.0 10.0 1.0 12.0 1.0 11.0 ns 37
trzL Output Enable Time 5.0 1.0 5.5 10.0 1.0 13.0 1.0 12.0 ns 3-8
tPHz Output Disable Time 50 | 1.0 556 100 | 1.0 120 | 1.0 110 ns 37
trLz Output Disable Time 5.0 1.0 5.0 10.0 1.0 12.0 1.0 11.0 ns 3-8

*Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ

CIN Input Capacitance 4.5 pF Vec=55V
Input/Output _

Cio Capacitance 15.0 pF Vcc=55V

Crp Power Dissipation 45.0 pF Vec=55V
Capacitance
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54AC/74AC251 » 54ACT/74ACT251
8-Input Multiplexer With 3-State Outputs

Description Connection Diagrams
The 'ACI'ACT251 is a high-speed 8-input digital
multiplexer. It provides, in one package, the ability A
to select one bit of data from up to eight sources. 4] E"CC
It can be used as universal function generator to 12 [2] [15] 14
generate any logic function of four variables. Both n[3 s
true and complementary outputs are provided.

lo E E le
¢ Multifunctional Capability z[3] 73] v
e On-Chip Select Logic Decoding _
* Inverting and Noninverting 3-State Outputs Z[¢] Es"
* Outputs Source/Sink 24 mA OE[7] [10] 51
¢ ’ACT251 has TTL-Compatible Inputs oND 3] s
Ordering Code: See Section 6 Pin Assignment

for DIP, Flatpak and SOIC

Logic Symbol

NIEEEEEE

OE lop It 12 I3 14 Is s 17
So

S1
S2

Pin Assignment

for LCC

Pin Names
So - S2 Select Inputs
OE 3-State Output Enable Input
lo- 17 Multiplexer Inputs
z 3-State Multiplexer Output
Z Complementary 3-State Multiplexer

OQutput
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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, So,
S1, S2. Both true and complementary outputs are
provided. The Output Enable input (OE) is active
LOW. When it is activated, the logic function
provided at the output is:

maximum ratings. The Output Enable signals
should be designed to ensure there is no overlap
in the active-LOW portion of the enable voltages.

Truth Table _
Inputs

Outputs
Z =0E®(100S500510S2 + 110S0eS1S2 + OE|S2 S1 S| Z z
12050051052 + [30S0eS1052 +
14050051052 + I5eS0eS10S2 + H X X X z z
160S00S10S2 + 170S00S10S2) L L L L lo lo
L L L H I 11
When the Output Enable is HIGH, both outputs are L L H L !2 2
. S . ! L L H H 13 13
in the high impedance (High Z) state. This feature L H L L Ta la
allows multiplexer expansion by tying the outputs T
) L H L H Is Is
of up to 128 devices together. When the outputs of 1
. A L H H L le le
the 3-state devices are tied together, all but one L H H H 7 17
device must be in the high impedance state to
avoid high currents that would exceed the H =HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial
Z =High Impedance
Logic Diagram
lo I l; Iy Iy Is lg I
sz I> o T 0|>
s —Po——>—
Sy Dc T @D
OE
\|
z F3

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 (unless otherwise specified)

Symbol Parameter S54AC/ACT 74AC/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 HA Vce=55V,
TA =Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lce Supply Current 8.0 8.0 HA Vee=55V,
Ta=25°C
. . VIN=Vcc-2.1V
lccT :‘gzﬁ:‘mﬁ:"(,ﬁg‘gg;a' 16 15 mA | Vec=55V,
p Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
- o] - — o
. Ta= +25°C Ta= —-55°C | TA= —-40°C i H
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =P CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Propagation Delay 3.3 1.0 115 175 1.0 21.0 1.0 19.0
tPLH SntoZorZ 50| 10 85 125| 10 155 | 10 135 | " | 36
tPHL Propagation Delay 3.3 1.0 1.0 175 1.0 21.0 1.0 19.0 ns 3.6
SntoZorZ 5.0 1.0 80 125 1.0 16.5 1.0 13.5
Propagation Delay 3.3 1.0 100 140 1.0 17.0 1.0 15.5 y
tPLH Into Z or Z 50| 10 70 10| 10 120|110 10| " | 3°
Propagation Delay 3.3 1.0 9.0 140 1.0 16.5 1.0 16.5
tPHL Into Z or Z 50| 1.0 65 100]| 10 120 | 10 110 | "™ |3
tPzH Output Enable Time 3.3 1.0 75 110 1.0 13.0 1.0 12.0 ns 3.7
OEtoZorZ 50| 1.0 5.5 80| 1.0 100 | 1.0 9.0
tpzL Output Enable Time 3.3 1.0 75 110 1.0 13.0 1.0 12.0 ns 3.8
OEtoZorZ 50 | 1.0 5.5 8.0 1.0 10.0 1.0 9.0
tPHz Output Disa_ble Time 3.3 3.5 85 115 35 14.0 3.5 13.0 ns 3.7
OEtoZorZ 5.0 25 7.0 9.5 25 11.0 2.5 10.0
tpLz Output Disa_ble Time 3.3 4.0 70 110 4.0 13.0 4.0 12.0 ns 3.8
OEtoZorZ 50 | 3.0 5.5 80 | 30 10.0 | 3.0 8.5

*Voltage Range 3.3is 3.3V =03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

7T4ACT 54ACT 7T4ACT
. Ta= 4 25°C Ta= —-55°C | TaA= —40°C .
Symbol Parameter Vce CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =30p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

Propagation Delay

tPLH Snto Z orZ 5.0 1.0 70 135 1.0 16.5 1.0 13.0 ns 3-6

tPHL Propagation Delay 50| 1.0 75 130 | 10 160 | 10 145 | ns | 36
SntoZorZ

thLH Propagation Delay 50|10 55 10010 130 | 10 105 | ns | 35
IntoZorZz
Propagation Delay

tPHL Into Z or Z 50 | 1.0 65 105 | 1.0 130 | 1.0 120 ns 35
Output Enable Time

tPzH OEtoZor?Z 50 | 1.0 5.0 90 | 1.0 110 | 1.0 9.0 ns 37
Output Enable Time

trzL OEtozZorZ 5.0 1.0 4.5 9.0 1.0 11.0 1.0 8.5 ns 3-8
Output Disable Time

tPHZ OEtoZor? 50 | 1.0 60 105 ] 1.0 120 | 1.0 100 ns 37
Output Disable Time

tPLz OEtoZorZ 50 | 1.0 45 9.0 1.0 1.0 | 1.0 8.5 ns 3-8

*Voltage Range 5.0 is 50 V0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vec=56.5V
Power Dissipation _
CprD Capacitance 70.0 pF Vcc=565V
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54ACI/74AC253 ¢ 54ACT/74ACT253
Dual 4-Input Multiplexer With 3-State Outputs

Description Connection Diagrams
The 'ACI'ACT253 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 3E E - EV
outputs may be individually switched to a high e °
impedance state with a HIGH on the respective s1[2] [15] O,
Output Enable (OE) inputs, allowing the outputs to taa 3] 7] so
interface directly with bus oriented systems.

12a E E 130
e Multifunction Capability 1a 5] 2] 12
¢ Noninverting 3-State Outputs
« Outputs Source/Sink 24 mA tos 8] %""
¢ ’ACT253 has TTL-Compatible Inputs z.[7] [10] 10s

GND[8 E] 2z,

Ordering Code: See Section 6

Pin Assignment
for DIP, Flatpak and SOIC

Logic Symbol

LIl ]d

OEaloa I1a 12a 13a lob Iib 12 135 OEb
— SD
— S
Za Zp
—I I I
Itb l2b NC B So
Pin Assignment
for LCC

Pin Names

loa- 13a  Side A Data Inputs
lob - 13b Side B Data Inputs

So, S1 Common Select Inputs
OEa Side A Output Enable Input
OEb Side B Output Enable Input

Za, Zb 3-State Outputs
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Functional Description

The 'ACI’ACT253 contains two identical 4-input
multiplexers with 3-state outputs. They select two
bits from four sources selected by common Select
inputs (So, S1). The 4-input multiplexers have
individual Output Enable (OEa, OEb) inputs which,
when HIGH, force the outputs to a high impedance
(High Z) state. This device is the logic
implementation of a 2-pole, 4-position switch,
where the position of the switch is determined by
the logic levels supplied to the two select inputs.
The logic equations for the outputs are shown:

Za=0Ea*(l0a®S19S0 + 11a¢S19S0 +
12a0S10S0 + 13a#S19S0)

Zb=0Ebe(lob*S10S0 + 11b¢S10S0 +
120051050 + I3b*S1#S0)

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.

Truth Table

Select Output

Inputs Data Inputs Enable Outputs
So | S1 | o Ih I2 I3 OE z
X X X X X X H 4

L L L 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 H X X L X L L

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

Z =High Impedance

Address inputs So and S1 are common to both sections.

Logic Diagram

OEb 130 2 o lob

v v

13a

<3

Z,

4

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 (unless otherwise specified)

AC253 » ACT253

Symbol Parameter 54AC/ACT 74AC/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 HA Veec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
icc Supply Current 80 8.0 HA Vcc=55V,
Ta=25°C
. - ViIN=Vcc-2.1V
Maximum Additional
lcct s 1.6 15 mA Vec=5.5V,
Icc/input (ACT253) Ta=Worst Case
AC Characteristics
74AC 54AC 74AC
Ta= 4 25°C TA= —55°C | TaA= —40°C
Symbol Parameter Vce* CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =%0p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 3.3 1.0 8.5 15.5 1.0 19.5 1.0 175 ns 36
Sn to Zn 5.0 1.0 6.5 11.0 1.0 135 1.0 125
tPHL Propagation Delay 3.3 1.0 9.5 16.0 1.0 20.0 1.0 18.0 ns 3.6
Sn to Zn 5.0 1.0 7.0 115 1.0 15.0 1.0 13.0
tPLH Propagation Delay 3.3 1.0 7.0 14.5 1.0 19.0 1.0 17.0 ns 3.5
In to Zn 5.0 1.0 5.5 10.0 1.0 13.0 1.0 115
tPHL Propagation Delay 3.3 1.0 7.5 13.0 1.0 16.0 1.0 15.0 ns 3.5
In to Zn 5.0 1.0 55 9.5 1.0 12.0 1.0 11.0
. 3.3 1.0 45 8.0 1.0 9.5 1.0 8.5
tpzH Output Enable Time 5.0 1.0 35 6.0 10 7.0 1.0 65 ns 3-7
3.3 1.0 5.0 8.0 1.0 10.0 1.0 9.0
trzL Output Enable Time 50 1.0 35 6.0 1.0 75 10 7.0 ns 3-8
. . 3.3 1.0 5.5 9.5 1.0 1.0 1.0 10.0
tPHZ .Output Disable Time 50 1.0 5.0 8.0 10 95 1.0 85 ns 3-7
. ’ 3.3 1.0 5.0 8.0 1.0 9.5 1.0 9.0
trLz Output Disable Time 50|10 40 70|10 80|10 75| "™ |38

*Voltage Range 3.3 is 3.3 V+03V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
. TAz 42590 Ta= —55°C | Ta= —40°C
Symbol Parameter Vce CL=50 oF to +125°C | to +85°C | Units | Fig.
V) =20Pp CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max [ Min Max
thLw Propagation Delay 50| 10 70 15| 10 145| 10 130 | ns | 36
Sn to Zn
tPHL Propagation Delay 50 | 1.0 75 130 [ 10 160 | 1.0 145 | ns | 36
Snto Zn
tPLH Propagation Delay 50 [ 10 55 100| 10 120 1.0 10| ns | 35
In to Zn
tPHL Propagation Delay 50|10 65 10| 10 135| 10 125| ns | 35
In to Zn
trzH Output Enable Time 5.0 1.0 4.5 75 1.0 9.5 1.0 8.5 ns 37
trzL Output Enable Time 5.0 1.0 5.0 8.0 1.0 9.5 1.0 9.0 ns 3-8
trPHZ Output Disable Time 5.0 1.0 6.0 9.5 1.0 11.0 1.0 10.0 ns 37
trLz Output Disable Time 5.0 1.0 45 7.5 1.0 9.0 1.0 8.5 ns 3-8

*Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 45 pF Vec=55V
Power Dissipation _
CprD Capacitance 50.0 pF Vcc=55V
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54ACJ/74AC257  54ACTI/74ACT257
Quad 2-Input Multiplexer With 3-State Outputs

Description Connection Diagrams
The 'ACI’ACT257 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 s - E Vee
input. The four outputs present the selected data
in true (noninverted) form. The outputs may be toa [2] EO—E
switched to a high impedance state by placing a . E E o
logic HIGH on the common Output Enable (OE) h ¢
input, allowing the outputs to interface directly z.[4] '1:3] he
with bus-oriented systems.
oo 5] 12] 2.
o Multiplexer Expansion by Tying Outputs Together o E g-oa
¢ Noninverting 3-State Outputs
* Outputs Source/Sink 24 mA z[7] [10] 110
¢ ’ACT257 has TTL-Compatible Inputs GND E (9] 2o
Ordering Code: ; Pin Assignment
g Code: See Section 6 for DIP, Flatpak and SOIC 5
Logic Symbol
lib loo NC Za ha
AEREREEN D066 S
OE 1loa ha lob b loc hic log ha [l |
2 [9]
—1s GND [ig]
Z, oz Z. 2 Ne

R =

4 9 be 7 be

foa Zc NC lic loc

Pin Assignment

Pin Names for LCC
S Common Data Select Input
OE 3-State Output Enable Input

loa - lod Data Inputs from Source 0
la-I1d Data Inputs from Source 1
Za-2Zd 3-State Multiplexer Outputs
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Functional Description

The 'ACI'ACT257 is a quad 2-input multiplexer with
3-state outputs. It selects four bits of data from
two sources under control of a Common Data
Select input. When the Select input is LOW, the lox
inputs are selected and when Select is HIGH, the
l1ix inputs are selected. The data on the selected
inputs appears at the outputs in true (noninverted)
form. The device is the logic implementation of a
4-pole, 2-position switch where the position of the
switch is determined by the logic levels supplied
to the Select input. The logic equations for the
outputs are shown below:

Za=0Ee(1120S + l0a®S)
Zb=0Ee(11b°S + lobeS)
Zc =0Ee*(11c*S + loceS)
Zd=0OEe¢(l1d*S + lod®S)

When the Output Enable input (OE) is HIGH, the
outputs are forced to a high impedance state. If

Logic Diagram

OE loa ha lob ho

o

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.

Truth Table
Output Select Data
Enable Input Inputs Outputs
OE s o h z
H X 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
loc he log ha S

!

Za Zy

Zc Zy

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 (unless otherwise specified)

Symbol Parameter 54AC/ACT 74AC/ACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 160 80 uA Vec=55V,
TAa=Worst Case
ViNn=Vcc or
Maximum Quiescent Ground,
lec Supply Current 80 8.0 nA Vec=55V,
Ta=25°C
. . ViIN=Vcc-2.1V
lect l“gzj:'nm:;“(,ﬁ‘é‘}';g;a' 16 15 mA | Vec=55V,
p Ta=Worst Case
AC Characteristics
74AC 54AC T4AC
P
T Ta= —-55°C | TA= —40°C
. = o
Symbol / jﬁ;ﬁ);n%er Vce* T&_;gsf to +125°C | to +85°C | Units | Fig. n
] N =P CL=50 pF | CL=50 pF No.
/ M:} i Min Max | Min Max
. 5 S a
tPLH Propagatién’| Del?y«g RS ‘ ns 3-5
In to Zn { / / Jat
tPHL Propagation Delay x:“* 33y ns 35
In to Zn
Propagation Delay "
tPLH S to Zn ns 3-6
Propagation Delay ’ i
tPHL S to Zn ns 3-6 |
- ;
tpzH Output Enable Time ns 3.7
tPzL Output Enable Time 5.0 5.0 ) ; B ,;ni”’% 3-8
) } 3.3 5.5 ) ) 2
tPHz Output Disable Time 5.0 5.0 {/ n§ i»{ﬁ
. ! 3.3 5.5 4
trLz Output Disable Time 50 5.0 ns 3-8

*Voltage Range 3.3 is 3.0 V0.3V
Voltage Range 5.0 is 5.0 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

74ACT 54ACT 74ACT
R [ - —
. Taz 4 259G Ta=—55°C | Ta= —40°C
Symbol Parameter Vce CL=50 oF to +125°C to +85°C | Units | Fig.
) =%0P CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
tPLH Propagation Delay 50| 10 50 70]10 80|10 75| ns | 36
In to Zn
tPHL Propagation Delay 50| 10 60 75|10 9510 85| ns | 36
In to Zn
tPLH Propagation Delay 50 | 10 70 95|10 15| 10 105 | ns | 36
Sto Zn \
tPHL Propagation Delay 50|10 70 105| 10 125]| 10 115 | ns | 36
S to Zn
trzH Output Enable Time 5.0 1.0 6.0 8.0 1.0 9.5 1.0 9.0 ns 37
trzL Output Enable Time 50 | 1.0 6.0 8.0 1.0 95 | 1.0 9.0 ns 3-8
tPHZ Output Disable Time 5.0 1.0 6.5 9.0 1.0 10.5 1.0 10.0 ns 37
trLz Output Disable Time 50 | 10 60 75|10 90| 10 85| ns | 38

*Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vee=55V
Power Dissipation _
CrD Capacitance 50.0 pF Vec=55V
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54AC/74AC258  54ACT/74ACT258
Quad 2-Input Multiplexer With 3-State Outputs

Description Connection Diagrams
The 'ACI'ACT258 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. SE et [36] Ve
The four outputs present the selected data in the _
complement (inverted) form. The outputs may be toa 2] [15] o€
switched to a high impedance state with a HIGH ha[3] [14] 1o
on the common Output Enable (OE) input, allowing _ :

the outputs to interface directly with bus-oriented Z.[4] 13]he
sytems. tos [5] [12] Z.
e Multiplexer Expansion by Tying Outputs Together o [e] 11
« Inverting 3-State Outputs %7 [10] 110
¢ Outputs Source/Sink 24 mA G"DE B}

¢ ’ACT258 has TTL-Compatible Inputs

Pin Assignment
for DIP, Flatpak and SOIC

Ordering Code: See Section 6

. o lo NC Za lha
Logic Symbol v BRERD

SRR

OE lpa Ma lob hb loc hc lod ha

Za Zy Zc Zy

Y T T T ..

le Zc NC lic loc

Pin Assignment

for LCC
Pin Names
S Common Data Select Input
OE 3-State Output Enable Input

loa - lod Data Inputs from Source 0
l1a- ld Data Inputs from Source 1
Za-Zd 3-State Inverting Data Outputs
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Functional Description

The 'ACI'ACT258 is a quad 2-input multiplexer with
3-state outputs. It selects four bits of data from
two sources under control of a common Select
input (S). When the Select input is LOW, the lox
inputs are selected and when Select is HIGH, the
l1x inputs are selected. The data on the selected
inputs appears at the outputs in inverted form. The
’ACI’ACT258 is the logic implementation of a

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.

Truth Table

4-pole, 2-position switch where the position of the (E):;';re' SI:::::: l::‘::s Outputs
switch is determined by the logic levels supplied
to the Select input. The logic equations for the OE S lo I1 4
outputs are shown below: H X X X
Za=OFe(1a+S + I0a5) L H X L H
= L H X H L
Zb =0Ee(l11beS + lobeS)
> L L L X H
Zc=OEe(l1c*S + loceS) L L H X L
Zd=0Ee(l1d*S + lod*S)
H=HIGH Voltage Level
When the Output Enable input (OE) is HIGH, the L=LOW Voltage Level
outputs are forced to a high impedance state. If X=Immaterial
the outputs of the 3-state devices are tied together, Z=High Impedance
all but one device must be in the high impedance
state to avoid high currents that would exceed the
Logic Diagram
:; loa lia lob b loc he log hg S
e b el
z, Z, Z Z

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

propagation delays.
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DC Characteristics (unless otherwise specified)

AC258 o ACT258

Symbol Parameter 54ACIACT 74ACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
e Supply Current 160 80 uA Vec=5.5V,
TAa=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 8.0 8.0 nA Vcc=55V,
Ta=25°C
. . ViIN=Vcc-2.1V
Maximum Additional ’
lcct . 1.6 1.5 mA Vcc=5.5V,
lcc/input ((ACT258) Ta=Worst Case
AC Characteristics
74AC 54AC T4AC
_ [ P [}
R TA= +25°C Ta= —55°C | TA= —40°C
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =50p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Propagation Delay 3.3 1.0 6.0 9.5 1.0 12.0 1.0 11.0
tPLH In t0 Zn 50| 10 45 75|10 95|10 85| " |3
Propagation Delay 3.3 1.0 5.0 8.5 1.0 10.5 1.0 9.5 y
tPHL In to Zn 50| 10 40 65|10 75|10 70| "™ |3
Propagation Delay 3.3 1.0 7.5 12.0 1.0 15.0 1.0 14.0 y
tPLH S to Zn 50 10 60 95|10 120|110 105 ]| " |36
Propagation Delay 3.3 1.0 7.5 11.5 1.0 14.0 1.0 13.0
tPHL S to Zn 50| 10 55 90| 10 15| 10 100/ " |36
. 33 1| 1.0 6.0 95 | 1.0 115 1.0 105
tPzH Output Enable Time 50| 10 45 75|10 90|10 85| ™ |37
’ 33| 1.0 5.5 90 | 1.0 105 1.0 10.0
trzL Output Enable Time 50| 10 55 70|10 85|10 8ol " |38
. ) 33| 1.0 5.5 100 | 1.0 115 1.0 115
tPHz Output Disable Time 50| 10 55 85|10 95|10 90| "™ |37
. . 33| 1.0 5.5 9.0 | 1.0 10.5 1.0 10.0
trLz Output Disable Time 5.0 1.0 5.0 7.0 1.0 85 10 8.0 ns 3-8

*Voltage Range 3.3 is 3.3 V+0.3 V
Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

T4AACT 54ACT 74ACT
-— (<] Pog—
. Ta= +25°C Ta= -55°C | TA= —40°C )
Symbol Parameter Vce CL=50 pF to +125°C | to +85°C | Units | Fig.
V) =20p CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max

thLH Propagation Delay 50| 1.0 65 85 10 95| ns | 35
Into Zn

tPHL Propagation Delay 50| 1.0 55 75 10 80| ns | 35
Into Zn

teLH Propagation Delay 50| 10 75 105 10 115 | ns | 36
S to Zn

tHL Propagation Delay 50| 10 70 95 10 10| ns | 36
S to Zn

tPzH Output Enable Time 5.0 1.0 6.5 8.5 1.0 9.5 ns 3-7

tezL Output Enable Time 5.0 1.0 6.5 8.5 1.0 9.5 ns 3-8

tPHz Output Disable Time 5.0 1.0 7.0 9.0 1.0 10.0 ns 3-7

trLz Output Disable Time 5.0 1.0 6.0 8.0 1.0 9.0 ns 3-8

*Voltage Range 5.0 is 50 V+0.5 V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CpD Capacitance 55.0 pF Vec=55V
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54AC/74AC273 » 54ACT/74ACT273

Octal D Flip-Flop

Description A

The 'ACI’ACT273 has eight edge-triggered D-type
flip-flops with individual D inputs and Q outputs.
The common buffered Clock (CP) and Master Reset
(MR) inputs load and reset (clear) all flip-flops
simultaneously.

The register is fully edge-triggered. The state of
each D input, one setup time before the LOW-to-
HIGH clock transition, is transferred to the
corresponding flip-flop’s Q output.

All outputs will be forced LOW independently of
Clock or Data inputs by a LOW voltage level on the
MR input. The device is useful for applications
where the true output only is required and the
Clock and Master Reset are common to all storage
elements.

e Ideal Buffer for MOS Microprocessor or Memory
e Eight Edge-Triggered D Flip-Flops

* Buffered Common Clock

e Buffered, Asynchronous Master Reset

e See 377 for Clock Enable Version

e See ’373 for Transparent Latch Version

e See ’374 for 3-State Version

¢ Outputs Source/Sink 24 mA

¢ ’ACT273 has TTL-Compatible Inputs

Ordering Code: See Section 6

Logic Symbol

L]

D, D, D, D, D, D, D, D,

—cp
—MR

Q Q Q0;,Q,Q Q Q

BERRRER

5-137

Connection Diagrams

wMR[1] - [20]vee
Qo[ 2] [15]a;
DOE 18]D;
os[4] [17] D¢
ai[5] [16] Qg
06 ] [15] a5
0,[7] [14] 0
oJ_s‘_‘ 12]Qs
Gnd[10 [11]cp

Pin Assignment

for DIP, Flatpak and SOIC

Pin Assignment

for LCC
Pin Names
Do - D7 Data Inputs
MR Master Reset
CP Clock Pulse Input

Qo - Q7 Data Outputs
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Logic Diagram

cp+-l

—p

Do D1 D2 D3 D D7
Q D Q D Q D Q D aQ D Q D Q D Q
D> CP > CP bcp b cP >CcP > CP b CP > CP
Rp Rp Rp Rp Rp Rp Rp Rp
L | | l I | [ | [ | I I | | ]
Oo 01 02 O3 01 Os Os

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

propagation delays.

Mode Select-Function Table

Inputs Outputs
Operating Mode —
MR CP Dn Qn
Reset (Clear) L X X L
Load ‘1’ H I
Load ‘0’ H I L L

DC Characteristics (unless otherwise specified)

H=HIGH Voltage Level
L= LOW Voltage Level

X = Immaterial

I =LOW-to-HIGH Clock Transition

Symbol Parameter 54ACIACT 74ACIACT Units Conditions
ViN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 uA Vec=55V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lce Supply Current 8.0 8.0 uA Vec=55V,
Ta=25°C
. . ViN=Vcc-2.1V
Maximum Additional
lcet 1.6 15 mA Vee=55V
! ’ ,
cclinput (ACT273) TA=Worst Case
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AC Characteristics

74AC 54AC 74AC
Ta= -55°C | TA= —40°C
-— [o]
Symbol Parameter Vcc* Té'-—_-g§5FC to +125°C to +85°C Units | Fig.
v) =30P CL=50 pF | CL=50 pF No.
Min Typ Max | Min Max | Min Max
Maximum Clock 3.3 90 125 75 75
fmax Frequency 50 | 140 175 95 125 MHz | 33
tPLH Propagation Delay 3.3 1.0 7.0 12,5 1.0 19.0 1.0 14.0 ns 3.6
Clock to Output 5.0 1.0 5.5 9.0 1.0 11.0 1.0 10.0
tPHL Propagation Delay 33 1.0 70 130 1.0 16.0 1.0 14.5 ns 3.6
Clock to Output 5.0 1.0 5.0 10.0 1.0 115 1.0 11.0
Propagation Delay 3.3 1.0 7.0 13.0 1.0 16.0 1.0 14.0 y
tPHL MR to Output 50| 10 50 100| 10 115| 10 105 | " | 36
*Voltage Range 3.3is 3.3V + 03V
Voltage Range 5.0is 50V + 0.5V
AC Operating Requirements
74AC 54AC 74AC
-— o] - —
| Ta=+250¢c Ta= —-55°C TA 40°C ) ]
Symbol Parameter Vce CL=50 oF to +125°C to +85°C Units | Fig.
(V) =o0p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Setup Time, HIGH or 3.3 3.5 5.5 6.5 6.0 ns 3.9
ts LOW, Data to CP 5.0 25 | 4.0 5.0 45
th Hold Time, HIGH or LOW| 3.3 -2.0 0 0 0 ns 3.9
Data to CP 5.0 -1.0 1.0 1.0 1.0
t Clock Pulse Width 3.3 35 5.5 6.5 6.0 ns 36
v HIGH or LOW 5.0 25| 40 5.0 45
t MR Pulse Width 3.3 2.0 5.5 6.5 6.0 ns 36
w HIGH or LOW 5.0 15 | 4.0 5.0 45
Recovery Time 3.3 15 3.5 4.5 4.5
trec MR to CP 50 | 10| 20 3.0 3.0 ns | 39

*Voltage Range 3.3is 3.3V + 03V
Voltage Range 5.0is 50 V = 0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Characteristics

/D 74ACT 54ACT 74ACT
B Ta= —-55°C | TA= —40°C
sym " Vee* Té:_“;gsf’ to +125°C | to +85°C | Units | Fig.
) =%0Pp CL=50 pF | CL=50 pF No.
n Max | Min Max | Min Max
Maximum Clock
fmax Frequency % / / / /;z / // MHz | 33
Propagation Delay L §
tPLH Clock to Output 5.0 gél /\ / ns 3-6
Propagation Delay ¥
tPHL Clock to Output 5.0 b\} "f‘ 36
) Propagation Delay E IR !
tPHL MR to Output 5.0 7.0 i/\? nj p /36
*Voltage Range 5.0 is 50 V05V &l\/
AC Operating Requirements
74ACT 54ACT 74ACT
TA= —-55°C TA= —40°C
— O
sym |£ _ v Vee T&‘_‘éé"’f to +125°C | to +85°C | Units | Fig.
| w =30p CL=50 pF CL=50 pF No.
Typ Guaranteed Minimum
Setup TiM ébk\or
ts LOW, Data to 4 %0 / ?{ />y ns | 39
1
" Hold Time, HIGH or LOW[~J f}[ / s | 20
Data to CP /’ A f?
Clock Pulse Width [~ U
tw HIGH or LOW 5.0 25 \V/l / /?;5\ 36
R ZA ) “’;
MR Pulse Width,
tw HIGH or LOW 50 | 25 [ /™ f Wl
Recovery Time iﬁ fo
trec MR to CP 5.0 -1.0 n 3-6

*Voltage Range 5.0 is 5.0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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Capacitance

54/74ACIACT
Symbol Parameter Units Conditions
Typ
CIN Input Capacitance 4.5 pF Vec=55V
Crp Power Dissipation 50.0 pF Voc =55V
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54AC/74AC299 « 54ACT/74ACT299
8-Input Universal Shift/Storage Register With Common Parallel 1/0 Pins

Description Connection Diagrams
The 'ACI’ACT299 is an 8-bit universal shift/storage
register with 3-state outputs. Four modes of v
operation are possible: hold (store), shift left, shift So 1 20jVee
right and load data. The parallel load inputs and of: [2] [19] 51
flip-flop outputs are multiplexed to reduce the total __
number of package pins. Additional outputs are oe. [3] i8] os/
provided for flip-flops Qo, Q7 to allow easy serial 1706 [4] Em
cascading. A separate active LOW Master Reset is v0:[5 e vor
used to reset the register.
: |/02% [15]1/05
e Common Parallel I/O for Reduced Pin Count 100 [7] [72]1/0s
¢ Additional Serial Inputs and Outputs for
Expansion Qo (8] e
* Four Operating Modes: Shift Left, Shift Right, R 3] [12] cp
Load and Store ano [ Hos
» 3.State Outputs for Bus-Oriented Applications I:I o
e Outputs Source/Sink 24 mA
« ’ACT299 has TTL-Compatible Inputs Pin Assignment

for DIP, Flatpak and SOIC

Ordering Code: See Section 6

Qo 100 1102 lios 1106

BEEEMA

Logic Symbol

DSo DSs7
So
S1
cp Q7 p—
) 5
MR Qo 1/00 1/O1 1/O2 1/03 1/04 1/Os 1/06 1/07 1103 1105 1107 Q7 DS7
R
Pin Assignment
for LCC
Pin Names
CP Clock Pulse Input
DSo Serial Data Input for Right Shift
DS7 Serial Data Input for Left Shift
So, S1 Mode Select Inputs
MR Asynchronous Master Reset

OE1, OE2 3-State Output Enable inputs

1100 - 1/O7 Parallel Data Inputs or
3-State Parallel Outputs

Qo, Q7 Serial Outputs
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Logic Diagram

— —D_Q ’*—?“— 1107
Co
—Dj

. - ~»——(E—~»— 110,
DcDo ] 6
LS50

gftre

cP
D_Q Jr—*—t 1104

i quaéh—lq—b— 1103

[T
S

D. QO+ o
Cp _t 2

1104

11
h
=
Al

}—— Egj:»{ﬁ* 110

soT@«»

St B e
DSo cpP Qo MR

8
&

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 'ACI’ACT299 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 So and S1, as shown in the Truth
Table. All flip-flop outputs are brought out through
3-state buffers to separate 1/0 pins that also serve

A HIGH signal on either OE1 or OE2 disables the
3-state buffers and puts the I/O pins in the high
impedance state. In this condition the shift, hold,
load and reset operations can still occur. The
3-state buffers are also disabled by HIGH signals
on both So and S1 in preparation for a parallel load
operation.

as data inputs in the parallel load mode. Qo and Q7 Truth Table
are also brought out on other pins for expansion in )

. . nputs
serial shifting of longer words. Response

MR| St | s |cP P

f\ LOW signal on MR oyerrldes the Select and CP L X X X | Asynchronous Reset;
inputs and resets the flip-flops. All other state Qo - Q7= LOW
changes are initiated by the rising edge of tpe H H H 1 | Parallel Load: 1/0n—Qn
clock. Inputs can change when the clock is in . .

. . H L H I | Shift Right; DSo—Qo,
either state provided only that the recommended Qo—Q1, ete
ze;ugr:r:)db:::gegmes, relative to the rising edge of H H L I | shift Left; DS7—Qy,

’ : Q7—Qes, etc.
H L L X Hold
H=HIGH Voltage Level
L =LOW Voltage Level
X = Immaterial
T =LOW-to-HIGH Transition
DC Characteristics (unless otherwise specified)
Symbol Parameter 54ACI/ACT 74AACIACT Units Conditions
VIN=Vcc or
Maximum Quiescent Ground,
lcc Supply Current 160 80 KA Vcc=5.5V,
Ta=Worst Case
VIN=Vcc or
Maximum Quiescent Ground,
lec Supply Current 8.0 8.0 uA Vcc=5.5V,
Ta=25°C
. . ViIN=Vcc-21V
Maximum Additional
lcct , 1.6 1.5 mA Vcc=55V
lcc/input (ACT299) Ta=Worst Case
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74AC 54AC 74AC
Ta= —-55°C | TA= —40°C
Symbol Parameter vce* TéL‘=’g§5p°F° to +125°C | to +85°C | ynits | Fig.
//\) V) CL=50 pF CL=50 pF No.
éw ) f\\ Min Typ Max | Min Max | Min Max
f
o f Maxi 4n\hf‘1 I~ 33 55 MHz | 33
Freqtfien;y\ ﬁ*‘ N 5.0 130
PropadétaoZg \ s 31.0
tPLH CP to Qo 0 fy gj 12,0 ns | 36
Propagation De“V\ ~ /1AB33 | /7 800
tPHL "~ f V ns 3-6
CP to Qo or Q7 5.0 / / / 130
Propagation Delay 38 Y/ 7/ ?V 7
tPLH 4/ / f s ns 36
CP to 1/On 50 1Y // | /07 {’;f*‘
| Propasationvelay |33 [ &b/ 77 f T s | a6
n . . {1‘{ % /}ljf—/
Propagation Delay 3.3 33.0 LA /
tPLH s Vs //’/' / ns 36
MR to 1/On 5.0 14.0 W/ (:,;\1 / fj?:\
N Y T 1IASIE
0 |/On . . \J ;/"\ . B
- A S | T
oz Output Enable Time 33 24.0 d A 27
OF to l/On 5.0 10.0 / /’s
Output Enable Time 33 24.0 M
tPzL OF to I/On 5.0 10.0 ns | 38
Output Disable Time 3.3 25.0
tPHZ OE to 1/0n 5.0 13.0 ns | 37
Output Disable Time 3.3 240
tPLz OE to 1/On 5.0 12.0 ns | 38

*Voltage Range 3.3 is 3.3 V03V
Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC 54AC 74AC
NN Taz 42500 | TA==55°C | Ta=-40°C
Symbol / / ) Meter Vce* CLF— 50 pF to +125°C to +85°C Units | Fig.
[N V) =P CL=50 pF | CL=50pF No.
4, ¥ )]
/| / f;:mf Typ Guaranteed Minimum
SetupT mg
ts HIGH or LOW ns | 39
So or 1 to CP ™.~ ~,
Hold Time, HIGH or LOW|
th So or S1 to CP ns 39
Setup Time,
ts HIGH or LOW 39
1/0n, DSo or DS7 to CP
th Hold Time, HIGH or LOW 3.9
1/On, DSo or DS7 to CP
CP Pulse Width, A
tw HIGH or LOW 7|36
tw MR Pulse Width, LOW 5'0 4'0 36
Recovery Time, 33 0 !
trec MR to CP 5.0 0 ns | 39

*Volitage Range 3.3is 3.3 V+0.3V
Voltage Range 5.0 is 5.0 V+0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing
information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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7AACT 54ACT T4ACT
Ta= +25C Ta= —-55°C | TaA= —40°C
Symbol Parameter Vcc* CL_— 50 pF to +125°C to +85°C | Units | Fig.
/o v) =P CL=50 pF | CL=50 pF No.
/7 5 \") \E Min Typ Max | Min Max | Min Max
fmax M bl 5.0 125 MHz | 33
Freque Yo H .
Propagdafion Délay, A ]
tPLH CPto Quory / 3,&? 11.0 ns 3-6
Propagation Dei:a%\ N / e y
tPHL CP to Qo or Q7 Q 7 p0 (/ f ?.0 ns 36
Propagation Delay o ! Aein 7 .
tPLH CP 1o IOn 507 f? ‘ﬁgoﬂf ns | 36
Propagation Delay T ]
tPHL CP 1o /On 5.0 L0 / f/,f /. ijf\ ns 36
Propagation Delay 287w
tPLH 5.0 14.0 ¥ 7 ns 36
MR to Qo or Q7 f{fﬁm,{; P
Propagation Delay LN O
tPHL MR to Qo or Q7 50 13.0 MRS I 36
Output Enable Time oy
tpzH OF to I/On 5.0 10.0 {N / ne 37
Output Enable Time 7
trzL OF to 1/On 5.0 10.0 ns 3-8
Output Disable Time
tPHZ OF to 1/On 5.0 12.0 ns 37
Output Disable Time
thLz OF to 1/On 5.0 1.0 ns | 38

*Voltage Range 5.0is 50V + 0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

/\\ 74ACT 54ACT 74ACT
A Ta= —55°C | Ta= —40°C
— O
Symb%,éz) arameter Vee* Té‘L‘_‘ggﬂf to +125°C to +85°C | Units | Fig.
b V) =50p CL=50 pF CL=50 pF No.
//\\ T) /\/&\\ Typ Guaranteed Minimum
Tl

Setup Time,

ts HIGH or L 0 | 50 ns | 39
So or S1to CP b 6\‘3{
Hold Time, HIGH or L /

th So or S1 to CP % /ﬁf /’/:;? ns 39
Setup Time, 1477/ /

ts HIGH or LOW 50 | 3 f ﬂ ns | 39
/On, DS0 or DS7 to CP ’14 3 /:7

oo reeres e o | o | VY A e | 29

’ e NI —

tw CP Pulse Width 50 | 40 / Q | ns | 36
HIGH or LOW AN

tw MR Pulse Width, LOW 50 | 4.0 ~ o)) as7] se
Recovery Time, \‘f I~

trec HF 1o CP 5.0 0 /] ns | 39

*Voltage Range 5.0 is 5.0 V0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing in-
formation please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.

Capacitance
54/74ACIACT
Symbol Parameter Units Conditions
Typ
CiN Input Capacitance 4.5 pF Vec=55V
Power Dissipation _
CpD Capacitance pF Vec=55V
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54AC/74AC323 » 54ACT/74ACT323

8-Bit Universal Shift/Storage Register
With Synchronous Reset and Common |/O Pins

Description Connection Diagrams

The ’AC/’ACT323 is an 8-bit universal shift/storage

register with 3-state outputs. Its function is similar T

to the 'ACI'ACT299 with the exception of so[1] [20] vee

Synchronous Reset. Parallel load inputs and flip- ok [ [7s:

flop outputs are multiplexed to minimize pin count. o

Separate serial inputs and outputs are provided for OF2 @ 18] 0S7

Qo and Q7 to allow easy cascading. Four operation 1706 [4] [i7] o

modes are possible: hold (store), shift left, shift

right and parallel load. vo. 5] 6] 1707

110, [€] [15]1/05

e Common Parallel 1/0 for Reduced Pin Count

« Additional Serial Inputs and Outputs for oo [7 1405
Expansion Qo [€] [13]1/01

¢ Four Operating Modes: Shift Left, Shift Right, SR [3] [i2)cp
Load and Store

 3-State Outputs for Bus-Oriented Applications G"Dq Eoso

e Outputs Source/Sink 24mA ‘

¢ ’ACT323 has TTL-Compatible Inputs Pin Assignment

for DIP, Flatpak and SOIC
Ordering Code: See Section 6

Qo 1Oo 1102 1/04 1106

Logic Symbol ORuRORORD
gic Sy | 2°5°8°8
DSo Ds7
So

—AS:

—CP Q7 p—

D

SR Qo 1/00 1/O1 1/02 1/0O3 1/04 1/0s 1/06 1/07 5
? I l I I l | I I l 1103 1/0s5 1/107 Q7 DS7
Pin Assignment
for LCC
Pin Names
CP Clock Pulse Input
DSo Serial Data Input for Right Shift
DS7 Serial Data Input for Left Shift
So, St Mode Select Inputs
SR Synchronous Reset Input
OE1, OE2 3-State Output Enable Inputs
1100 - 1/107 Multiplexed Parallel Data Inputs or
3-State Parallel Data Outputs

Qo, Q7 Serial Outputs

L
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Logic Diagram

DS7 Q7
cP
D Q4 107
+—4CP
D o~—t 110g
—
—
: +-<CP
— b o—«L—t 105
E—
tqCP
+—D Q

—r—(t:L-— 1104

—D Q 103

"‘L‘j“‘?‘t"‘" 1102

— Lg ~+—t4— 1104

al s
s‘& i oF:| [oE;

DSo 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.

5-150



AC323 ¢ ACT323

Functional Description

The 'ACI’ACT323 contains eight edge-triggered
D-type flip-flops and the interstage logic necessary
to perform synchronous reset, shift left, shift right,
parallei load and hold operations. The type of
operation is determined by So and S1 as shown in
the Mode Select Table. All flip-flop outputs are
brought out through 3-state buffers to separate

1/0 pins that also serve as data inputs in the
parallel load mode. Qo and Q7 are also brought out
on other pins for expansion in serial shifting of
longer words.

A LOW signal on SR overrides the Select inputs
and allows the flip-flops to be reset by the next

Mode Select Table

Inputs
Response
SR S1 So CP
L X X T | Synchronous Reset; Qo-Q7=LOW
H H H T | Parallel Load; /On—Qn
H L H I | Shift Right; DSo—Qo, Qo—Q1, etc.
H H L T | Shift Left; DS7—Q7, Q7—Qs, etc.
H L L X | Hoid

H=HIGH Voltage Level

L=LOW Voltage Level

X =Immaterial

I = LOW-to-HIGH Clock Transition

DC Characteristics (unless otherwise specified)

rising edge of CP. All other state changes are also
initiated by the LOW-to-HIGH CP transition. Inputs
can change when the clock is in either state
provided only that the recommended setup and
hold times, relative to the rising edge of CP, are
observed.

A HIGH signal on either OE1 or OE2 disables the
3-state buffers and puts the /O pins in the high
impedance state. In this condition the shift, load,
hold and reset operations can still occur. The
3-