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whose dedication overcomes the seemingly endless stream of prob-
lems, questions, and decisions that must be solved, answered, and 
met. The editors wish to thank Rosalie McClelland and Steve Pankretz 
for organizing, proofreading, and checking the thousands of specifica-
tions contained in this book. Without their dedication it would not 
have been possible. 

Signetics reserves the right to make changes in the products contained in this 
book in order to improve design or performance and to supply the best possible 
products. Signetics also assumes no responsibility for the use of any circuits 
described herein, conveys no license under any patent or other right, and makes 
no representations that the circuits are free from patent infringement. Applica-
tions for any integrated circuits contained in this publication are for illustration 
purposes only and Signetics makes no representation or warranty that such 
applications will be suitable for the use specified without further testing or 
modification. Reproduction of any portion hereof without the prior written con-
sent of Signetics is prohibited. 

© Copyright 1982 Signetics Corporation 

II Signetics 



LOGIC DIVISION JANUARY 1982 

PREFACE 

Signetics would like to thank you for your interest in our 
products. We hope you find the product information you 
need on the TTL data sheets contained in this data man-
ual. The information is presented in a concise and con-
sistent format for easy device and parameter location. 

This manual contains product information on most of 
the Signetics TTL Logic devices. The majority of this 
book is dedicated to the three 54/74 families of prod-
ucts, i.e., 54/74, 54S/74S and 54LS/74LS. Each data sheet 
contains the unique do and ac data for all of the 54/74 
families covered by that device type. 

This book contains a compilation of most TTL products 
currently available. Signetics is continually developing 
new products. As you see new product announcements, 
you should contact your local Signetics sales office, 
representative or authorized distributor or write 
Signetics, c/o Information Services at 811 East Arques 
Avenue, P.O. Box 409, Sunnyvale, California 94086, for 
the latest technical information. 
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ORDERING INFORMATION 

The SigneticsTTL logic products are available in a variety of packages and two 
temperature ranges. The correct ordering code or part number for the devices is 
an alpha-numeric sequence as explained below. The commercial range (7400, 
N8T, etc.) devices are available in plastic and ceramic dual-in-line (DIP) 
packages, and the military range (5400, S8T, etc.) devices are available in 
ceramic DIP and ceramic flat packs. All devices are not available in both 
temperature ranges or all packages. The ordering codes on the individual data 
sheets Indicate the normal or planned availability of the product. However, the 
availability of specific part numbers can be obtained from your local Signetics 
sales office or franchised distributor. 

Ordering Code 

N 74LS161A N 

T Package style 

Device number 

Temperature range 

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 

N = Commercial range 
0°C to 70°C 

74LS161A F = Ceramic DIP 
N = Plastic DIP 

S = Military range 
—55°C to 125°C 

54LS161A F = Ceramic DIP 
I = Ceramic DIP 
Q = Ceramic Flatpack 
W = Ceramic Flatpack 
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TTL PRODUCT STATUS AND DEFINITIONS 

DEFINITION OF TERMS 

Data Sheet identification Product Status Definition 

Preview Formative or 
In Design 

This data sheet contains the design 
specifications for product develop-
ment. Specifications may change in 
any manner without notice. 

Advance Information Sampling or This data sheet contains advance 
Pre-Production information and specifications are 

subject to change without notice. 

Preliminary First This data sheet contains preliminary 
Production data and supplementary data will be 

published at a later date. Signetics 
reserves the right to make changes 
at any time without notice in order 
to improve design and supply the 
best possible product. 

No Full This data sheet contains final 
Identification Production specifications. Signetics reserves 

Noted the right to make changes at any 
time without notice in order to im• 
prove design and supply the best 
possible product. 
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NUMERICAL INDEX 

54174 SERIES DESCRIPTION PAGE 

54/7400 Quad 2-Input NAND Gate 3-1 
54LS/74LS00 Quad 2-Input NAND Gate 3-1  
54S/74S00 Quad 2-Input NAND Gate 3.1 
54LS/74LS01 Quad 2-Input NAND Gate, Open Collector 3-4 
54/7402 Quad 2-Input NOR Gate  3-7 
54LS/74LS02 Quad 2-Input NOR Gate  3-7 
54S/74S02 Quad 2-Input NOR Gate  3-7 
54/7403 Quad 2-Input NAND Gate, Open Collector  3-10 
54S/74S03 Quad 2-Input NAND Gate, Open Collector  3-10 
5417404 Hex Inverter 3-13 
54LS/74LSO4 Hex Inverter 3.13 
54S/74SO4 Hex Inverter 3-13 
54/7405 Hex Inverter, Open Collector  3-16 
54LS/74LS05 Hex Inverter, Open Collector  3-16 
54S/74S05 Hex Inverter, Open Collector  3-16 
5417406 Hex Inverter Buffer/Driver, Open Collector  3-19 
5417407 Hex Buffer/Driver, Open Collector  3-19 
54/7408 Quad 2-Input AND Gate  3-22 
54LS/74LS08 Quad 2-Input AND Gate  3-22 
54S/74S08 Quad 2-Input AND Gate  3-22 
54/7410 Triple 3-Input NAND Gate  3-25 
54LS/74LS10 Triple 3-Input NAND Gate  3-25 
54S/74S10 Triple 3-Input NAND Gate  3-25 
54/7411 Triple 3-Input AND Gate 3-25 
54LS/74LS11 Triple 3-Input AND Gate 3-25 
54S/74S11 Triple 3-Input AND Gate 3-25 
54/7413 Dual 4-Input NAND Schmitt Trigger  3-28 
54LS/74LS13 Dual 4-Input NAND Schmitt Trigger  3-28 
5417414 Hex Inverter Schmitt Trigger  3-32 
54LS/74LS14 Hex Inverter Schmitt Trigger  3-32 
5417416 Hex Inverter Buffer/Driver, Open Collector 3-36 
5417417 Hex Buffer/Driver, Open Collector  3-36 
5417420 Dual 4-Input NAND Gate  3-39 
54LS/74LS20 Dual 4-Input NAND Gate  3-39 
54S/ 74S20 Dual 4-Input NAND Gate  3-39 
5417421 Dual 4-Input AND Gate 3-39 
54LS/74LS21 Dual 4-Input AND Gate  3-39 
5417425 Dual 4-Input NOR Gate with Strobe  3-42 
5417426 Quad 2-Input NAND Gate, Open Collector 3-45 
54LS/74LS26 Quad 2-Input NAND Gate, Open Collector 3-45 
5417427 Triple 3-Input NOR Gate 3-48 
54LS/74LS27 Triple 3-Input NOR Gate 3-48 
54/7428 Quad 2-Input NOR Buffer 3-51 
54/7430 8-Input NAND Gate 3-54 
54LS/74LS30 8-Input NAND Gate 3-54 
54/7432 Quad 2-Input OR Gate  3-57 
54LS/74LS32 Quad 2-Input OR Gate  3-57 
54S/74S32 Quad 2-Input OR Gate  3-57 
5417433 Quad 2-Input NOR Buffer, Open Collector  3-60 
54LS/74LS33 Quad 2-Input NOR Buffer, Open Collector 3-60 
5417437 Quad 2-Input NAND Buffer  3-63 
54LS/74LS37 Quad 2-Input NAND Buffer  3-63 
54S/74S37 Quad 2-Input NAND Buffer  3-63 
54/7436 Quad 2-Input NAND Buffer, Open Collector  3-66 
54LS/74LS38 Quad 2-Input NAND Buffer, Open Collector  3-66 
54S/74S38 Quad 2-Input NAND Buffer, Open Collector  3-66 
54/7439 Quad 2-Input NAND Buffer, Open Collector  3-69 
5417440 Dual 4-Input NAND Buffer  3-72 
54LS/74LS40 Dual 4-Input NAND Buffer  3-72 
54S/74S40 Dual 4-Input NAND Buffer  3-72 
54/7442 BCD-to-Decimal Decoder (1 of 10)  3-75 
54LS/74LS42 BCD-to-Decimal Decoder (1 of 10)  3-75 
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NUMERICAL INDEX 

54174 SERIES DESCRIPTION PAGE 

54/7445 BCD-to-Decimal Decoder/Driver, Open Collector  3-79 
54/7451 Dual 2-Wide 2-Input AND-OR-Invert Gate 3-83 
54LS/74LS51 Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate  3-83 
54S/74S51 Dual 2-Wide 2-Input AND-OR-Invert Gate 3-83 
54LSI74LS54 4-Wide 2-and 3-Input AND-OR-Invert Gate 3-86 
54S/74S64 4-2-3.2-Input AND-OR-Invert Gate  3.89 
54/7473 Dual J-K Master-Slave Flip-Flop  3-92 
54LS/74L573 Dual J-K Negative Edge-Triggered Flip-Flop  3.92 
5417474 Dual D-Type Edge-Triggered Flip-Flop  3.97 
54LS/74LS74A Dual D-Type Edge-Triggered Flip-Flop  3-97 
54S/74574 Dual D-Type Edge-Triggered Flip-Flop  3-97 
54/7475 Quad Bistable Latch 3.101 
54L5/74LS75 Quad Bistable Latch 3-101 
54/7476 Dual J-K Master-Slave Flip-Flop  3-105 
54LS/74LS76 Dual J-K Negative Edge-Triggered Flip-Flop  3.105 
54/7483 4-Bit Binary Full Adder 3-110 
54LS/74LS83A 4-Bit Binary Full Adder, Fast Carry  3.110 
54/7485 4-Bit Magnitude Comparator 3-115 
54L5/74LS85 4-Bit Magnitude Comparator 3-115 
54S/74S85 4-Bit Magnitude Comparator 3.115 
54/7486 Quad 2-Input Exclusive-OR Gate 3.121 
54LS/74LS86 Quad 2-Input Exclusive-OR Gate 3.121 
54S/74S86 Quad 2-Input Exclusive-OR Gate 3.121 
54/7490 4-Bit Decade Ripple Counter  3-124 
54LS/74LS90 4-Bit Decade Ripple Counter  3-124 
54/7491A 8-Bit Shift Register  3-128 
54/7492 Divide-by-Twelve Ripple Counter  3-132 
54LS/74LS92 Divide-by-Twelve Ripple Counter  3-132 
54/7493 4-Bit Binary Ripple Counter 3-136 
54L5/74LS93 4-Bit Binary Ripple Counter 3-136 
54/7494 4-Bit Shift Register  3-140 
54/7495 4-Bit Shift Register  3-144 
54L5/74LS95B 4-Bit Shift Register  3-144 
54/7496 5-Bit Shift Register 3-149 
54LS/74LS96 5-Bit Shift Register 3-149 
54174107 Dual J-K Master-Slave Flip-Flop  3-154 
54L5/74LS107 Dual J-K Negative Edge-Triggered Flip-Flop  3.154 
54/74109 Dual J-K Positive Edge-Triggered Flip-Flop  3.159 
54LS/74L5109 Dual J-K Positive Edge-Triggered Flip-Flop  3-159 
54LS/74LS112 Dual J-K Negative Edge-Triggered Flip-Flop  3.163 
54S/74S112 Dual J-K Negative Edge-Triggered Flip-Flop  3-163 
54L5/74L5113 Dual J-K Negative Edge-Triggered Flip-Flop  3.167 
54S/74S113 Dual J-K Negative Edge-Triggered Flip-Flop  3.167 
54/74116 Dual 4-Bit Transparent Latch with Reset  3-171 
54/74121 Monostable Multivibrator  3-175 
54/74123 Dual Retriggerable Monostable Multivibrator  3-179 
54/74125 Quad 3-State Buffer  3-183 
54LS/74LS125 Quad 3-State Buffer  3-183 
54/74126 Quad 3-State Buffer  3-183 
54LS/74LS126 Quad 3-State Buffer  3-183 
54/74128 Quad 2-Input NOR Buffer 3-187 
54/74132 Quad 2-Input NAND Schmitt Trigger  3-190 
54LS/74LS132 Quad 2-Input NAND Schmitt Trigger  3.190 
54S/745133 13-Input NAND Gate 3-194 
5451745134 12-Input NAND Gate (3-State)  3.197 
54S/74S135 Quad Exclusive-OR/NOR Gate  3.201 
54LS/74LS136 Quad Exclusive-OR Gate, Open Collector  3-204 
54L5/74LS138 1-of-8 Decoder/Demultiplexer  3-207 
54S/74S138 1-of-8 DecoderlDemultiplexer  3.207 
54LS/74LS139 Dual 1-of-4 Decoder/Demultiplexer 3-211 
54S/745139 Dual 1-of-4 Decoder/Demultiplexer 3-211 
54S/74S140 Dual 4-Input NAND 50 Ohm Line Driver  3-215 
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NUMERICAL INDEX 

54174 SERIES DESCRIPTION PAGE 

54174145 BCD-to-Decimal Decoder/Driver, Open Collector  3.218 
54/74147 10-Line-to-4-Line Priority Encoder  3-222 
54/74148 8-Input Priority Encoder 3-226 
54/74150 16-Input Multiplexer  3-230 
54/74151 8-Input Multiplexer  3.234 
54LS/74LS151 8-Input Multiplexer  3.234 
54S/74S151 8-Input Multiplexer  3-234 
5474153 Dual4-Line-to-l-Line Multiplexer  3-238 
54LS/74LS153 Dual4-Line-to-l-Line Multiplexer  3-238 
54S/74S153 Dual4-Line-to-l-Line Multiplexer  3-238 
54174154 1-of-16 Decoder/Demultiplexer  3-242 
54LS/74LS154 1-of-16 Decoder/Demultiplexer  3.242 
54/74155 Dual 2-Line-to-4-Line Decoder/Demultiplexer  3-246 
54LS/74LS155 Dual 2-Line-to-4-Line Decoder/Demultiplexer  3.246 
54174156 Dual 2-Line-to-4-Line Decoder/Demultiplexer, Open Collector  3-250 
54LS/74LS156 Dual 2-Line-to-4-Line DecoderlDemultiplexer, Open Collector  3-250 
54174157 Quad 2-Input Data Selector/Multiplexer 3-254 
54LS/74LS157 Quad 2-Input Data Selector/Multiplexer 3.254 
54S/745157 Quad 2-Input Data Selector/Multiplexer 3.254 
54/74158 Quad 2-Input Data Selector/Multiplexer, Inverting  3-254 
54LS/74LS158 Quad 2-Input Data Selector/Multiplexer, Inverting  3-254 
54S/74S158 Quad 2-Input Data Selector/Multiplexer, Inverting  3-254 
54/74160 Synchronous BCD Decade Counter  3.259 
54LS/74LS160A Synchronous BCD Decade Counter  3-259 
54/74161 Synchronous 4-Bit Binary Counter  3-259 
54LS/74LS161A Synchronous 4•Bit Binary Counter  3-259 
54LS/74LS162A Synchronous BCD Decade Counter  3-259 
54/74163 Synchronous 4-Bit Binary Counter  3.259 
54LS/74LS163A Synchronous 4-Bit Binary Counter  3-259 
54/74164 8-Bit Serial-In-Parallel-Out Shift Register 3.270 
54LS/74LS164 8-Bit Serial-In-Parallel-Out Shift Register 3.270 
54/74165 8-Bit Parallel-In-Serial-Out Shift Register 3-274 
54174166 8-Bit Parallel-In-Serial-Out Shift Register 3-279 
54LS/74LS168A Synchronous BCD Decade Up/Down Counter 3-284 
545/74S168 Synchronous BCD Decade Up/Down Counter 3.284 
54LS/74LS169A Synchronous 4-Bit Binary Up/Down Counter  3-284 
54S/74S169 Synchronous 4-Bit Binary Up/Down Counter 3-284 
54/74170 4 x 4 Register File, Open Collector 3-291 
54LS/74LS170 4 x 4 Register File, Open Collector 3-291 
54S/74S172 16-Bit Multiple Port Register File (3-State) 3.297 
54/74173 Quad D-Type Flip-Flop (3-State)  3.302 
54LS/74LS173 Quad D-Type Flip-Flop (3-State)  3.302 
54174174 Hex 0-Type Flip-Flop with Reset  3-307 
54LS/74LS174 Hex D-Type Flip-Flop with Reset  3.307 
54S/74S174 Hex D-Type Flip-Flop with Reset  3.307 
54/74175 Quad 0-Type Edge-Triggered Flip-Flop with Reset 3.311 
54LS/74LS175 Quad D-Type Edge-Triggered Flip-Flop with Reset 3-311 
54/74S175 Quad 0-Type Edge-Triggered Flip-Flop with Reset 3-311 
54/74180 8-Bit Odd/Even Parity Generator/Checker  3-315 
54/74181 4-Bit Arithmetic Logic Unit  3-319 
54LS/74LS181 4-Bit Arithmetic Logic Unit  3.319 
54S/74S181 4-Bit Arithmetic Logic Unit  3-319 
54S/74S182 Look-Ahead Carry Generator 3-327 
54/74190 Presettable BCD Decade Up/Down Counter  3-331 
54/74191 Presettable 4-Bit Binary Up/Down Counter  3.331 
54LS/74LS191 Presettable 4-Bit Binary Up/Down Counter  3-331 
54/74192 Presettable BCD Decade Up/Down Counter  3.339 
54LS/74LS192 Presettable BCD Decade Up/Down Counter  3-339 
54/74193 Presettable 4-Bit Binary Up/Down Counter  3.339 
54LS/74LS193 Presettable 4-Bit Binary Up/Down Counter  3-339 
54/74194 4-Bit Bidirectional Universal Shift Register  3-346 
54LS/74LS194A 4-Bit Bidirectional Universal Shift Register  3-346 

1 
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NUMERICAL INDEX 

54/74 SERIES DESCRIPTION PAGE 

54S/74S194 4-Bit Bidirectional Universal Shift Register   3-346 
54/74195 4-Bit Parallel-Access Shift Register   3-352 
54LS/74LS195A 4-Bit Parallel-Access Shift Register   3-352 
54S/74S195 4-Bit Parallel-Access Shift Register   3-352 
54LS/74LS197 Presettable 4-Bit Binary Ripple Counter   3-357 
54/74199 8-Bit Parallel-Access Shift Register   3-362 
54/74221 Dual Monostable Multivibrator   3-367 
54LS/74LS240 Octal Inverter Buffer (3-State)   3-371 
54S/74S240 Octal Inserter Buffer (3-State)   3-371 
54LS/74LS241 Octal Buffer (3-State)   3-371 
54S/74S241 Octal Buffer (3-State)   3-371 
54LS/74LS242 Quad Bus Inverting Transceiver (3-State)  3.375 
54LS/74LS243 Quad Bus Transceiver (3-State)   3-375 
54LS/74LS244 Octal Buffer (3-State)   3-379 
54S/74S244 Octal Buffer (3-State)   3-379 
54LS/74LS245 Octal Bus Transceiver 13-State)  3-383 
54LS/74LS251A 8-to-1 Multiplexer (3-State)  3-387 
54S/74S251 8-to-1 Multiplexer (3-State)  3-387 
54LS/74LS253 Dual 4-to-1 Multiplexer (3-State)   3-392 
545/74S253 Dual 4-to-1 Multiplexer (3-State)   3-392 
54LS/74LS256 Dual 4-Bit Addressable Latch   3-396 
54LS/74LS257A Quad2-Line-to-l-Line Data Selector/Multiplexer (3-State)   3-401 
54S/74S257 Quad2-Line-to-l-Line Data Selector/Multiplexer (3-State)   3.401 
54LS/74LS258A Quad 2-Line-to-1-Line Data Selector/Multiplexer (3-State)   3-406 
54S/74S258 Quad2-Line-to-l-Line Data Selector/Multiplexer (3-State)   3-406 
54LS/74LS259 8-Bit Addressable Latch  3-410 
54LS/74LS260 Dual 5-Input NOR Gate  3-415 
54S/74S260 Dual 5-Input NOR Gate  3-415 
54LS/74LS266 Quad 2-Input Exclusive-NOR Gate, Open Collector   3-418 
54LS/74LS273 Octal D-Type Flip-Flop with Reset   3.421 
54S/74S273 Octal D-Type Flip-Flop with Reset   3-421 
54/74279 Quad Set-Reset Latch   3-425 
54S/74S280 9-Bit Odd/Even Parity Generator/Checker   3-428 
54LS/74LS283 4-Bit Full Adder with Fast Carry   3-432 
54LS/74LS290 4-Bit Decade Ripple Counter   3-436 
54LS/74LS293 4-Bit Binary Ripple Counter  3-441 
54LS/74LS295B 4-Bit Shift Register (3-State)   3.446 
54/74298 Quad 2-Port Register   3-451 
54LS/74LS298 Quad 2-Port Register   3-451 
54S/74S350 4-Bit Shifter 13-State)   3-455 
54LS/74LS363 Octal Transparent Latch (3-State)   3-461 
54LS/74LS364 Octal D Flip-Flop (3-State)   3-466 
54/74365A Hex Buffer/Driver (3-State)  3-470 
54LS/74LS365A Hex Buffer/Driver (3-State)   3-470 
54/74366A Hex Inverter Buffer (3-State)   3-470 
54LS/74LS366A Hex Inverter Buffer (3-State)   3-470 
54/74367A Hex Buffer/Driver (3-State)   3-470 
54LS/74LS367A Hex Buffer/Driver (3-State)   3-470 
54/74368A Hex Inverter Buffer (3-State)   3-470 
54LS/74LS368A Hex Inverter Buffer (3-State)   3-470 
54LS/74LS373 Octal Transparent Latch (3-State)   3-475 
54S/74S373 Octal Transparent Latch (3-State)   3-475 
54LS/74LS374 Octal D Flip-Flop (3-State)   3-475 
54S/74S374 Octal D Flip-Flop (3-State)   3-475 
54LS/74LS375 Quad Transparent Bistable Latch   3-481 
54LS/74LS377 Octal D-Type Flip-Flop with Clock Enable   3-485 
54LS/74LS378 Hex D Flip-Flop with Clock Enable   3-489 
54LS/74LS390 Dual Decade Ripple Counter   3-493 
54LS/74LS393 Dual4•Bit Binary Ripple Counter   3.498 
54LS/74LS395A 4-Bit Cascadable Shift-Register (3-State)   3-502 
54LS/74LS445 BCD-to-Decimal Decoder/Driver, Open Collector   3-508 
54LS/74LS490 Dual BCD Decade Ripple Counter   3-512 
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NUMERICAL INDEX 

54174 SERIES DESCRIPTION PAGE 
54S/745534 Octal D Edge-Triggered Flip-Flop (3-State)   3-516 
54LS/74L5540 Octal Buffer/Line Driver  3-520 
54LS/74LS541 Octal Buffer/Line Driver, Non-Inverting   3.520 
54LS/74LS568 BCD Decade Up/Down Synchronous Counter (3-State)   3.524 
54LS/74LS569 4-Bit Binary Up/Down Synchronous Counter (3-State)   3-524 
54LS/74LS640 Octal Bus Transceiver, Inverting (3-State)   3.534 
54LS/74LS640-1 Octal Bus Transceiver, Inverting (3-State)   3.534 
54LS/74LS641 Octal Bus Transceiver, Open Collector   3.538 
54LS/74LS641.1 Octal Bus Transceiver, Open Collector   3.538 
54LS/74LS642 Octal Bus Transceiver, Inverting, Open Collector  3.538 
54LS/74LS642.1 Octal Bus Transceiver, Inverting, Open Collector  3-538 
54LS/74LS645 Octal Bus Transceiver (3-State)  3-542 
54LS/74LS645-1 Octal Bus Transceiver (3-State)  3.542 
54LS/74LS670 4 x 4 Register File (3-State)   3.545 

8T SERIES 

8T26A Quad Bus Transceiver (3-State)   4.1 
8T28 Quad Bus Transceiver (3-State)   4.1 
8T95 High-Speed Hex Buffer (3-State)   4.7 
8T96 High-Speed Hex Inverter (3-State)  4.7 
8T97 High-Speed Hex Buffer (3-State)   4-7 
8T98 High-Speed Hex Inverter (3-State)  4.7 
8T125 Octal Transceiver (3-State)   4.11 
8T126 Quad Transceiver (3-State)  4.15 
8T127 Quad Transceiver (3-State)  4.15 
8T128 Quad Transceiver (3-State)  4.15 
8T129 Quad Transceiver (3-State)  4.15 
8T380 Quad Bus Receiver with Hysteresis-Schmitt Trigger   4.21 
8T3404 High-Speed 6-Bit Latch   4.25 
8TS805 Octal Transparent Latch (3-State)   4.28 
8TS806 Octal D Flip-Flop (3-State)   4.28 
8TS807 Octal Transparent Latch (3-State)   4.34 
8TS808 Octal D Flip-Flop (3-State)   4.34 
8TS809 Octal Transparent Latch, Inverting (3-State)   4-39 
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SELECTION GUIDE 

ARITHMETIC FUNCTIONS AND OPERATORS 

FUNCTION TYPE 
FAMILIES 

BITS 
STD S LS 

54174 
Adders 83 X X 4+4+Carry 
Adders 283 X 4+4+Carry 
Arithmetic logic unit 181 X X X 4-Bit Binary 
Carry lookahead unit 182 X Lookahead Over 16-Bits 
Comparator magnitude 85 X X X 4 
Encoder, priority 147 X 10-to-4 
Encoder, priority 148 X 8-to-3 
Parity generator/checker 180 X 8-Bit Odd/Even 
Parity generator/checker 280 X 8-Bit Odd/Even 
Shifter 350 X 4-Bit, 4-Way Shifter 

COUNTERS ASYNCHRONOUS (RIPPLE) 

FUNCTION TYPE 
FAMILIES 

MODULO 
STD S IS 

54,74 
Decade 90 X X 2 x 5 
Divide-by-12 92 X X 2x6 
Binary 93 X X 2 x 8 
Binary 197 X 2 x 8 
Decade 290 X 2 x 5 
Binary 293 X 2 x 8 
Dual decade 390 X 2 x 5 x 2 x 5 
8-bit binary 393 X 16x 16 
Dual decade 490 X 10x 10 

COUNTERS, SYNCHRONOUS 

FUNCTION TYPE 
FAMILIES 

COUNTER TYPES 
STD S LS 

54/74 
Decade 160 X X BCD, Master Reset 
Binary 161 X X 4-Bit, Master Reset 
Decade 162 X BCD, Synchronous Reset 
Binary 163 X X 4-Bit, Synchronous Reset 
U/D decade 168 X X BCD, Synchronous Expansion 
U/D binary 169 X X 4-Bit, Synchronous Expansion 
U/D decade 190 X BCD, U/D Mode Control 
U/D binary 191 X X 4-Bit, UID Mode Control 
U/D decade 192 X X BCD, Separate U and D Clocks 
UID binary 193 X X 4-Bit, Separate U and D Clocks 
U/D decade 568 X BCD, 3-State, Sync and Async Reset 
U/D binary 569 X 4-Bit, 3-State, Sync and Async Reset 

DECODERSIDEMULTIPLEXERS 

FUNCTION TYPE 
FAMILIES 

FEATURES 
STD S LS 

54,74 
Dual 1•of-4 139 X X Separate Address 
Dual 1-of-4 155 X X Common Address 
Dual 1-of-4 156 X X Open Collector Outputs 
Dual 1-of-4 256 X Active HIGH Outputs 
1-of-8 138 X X 3-Enables 
1-of-8 259 X Active HIGH Outputs 
1-of-10 42 X X BCD, Blank Above "9" 
1-of-10 45 X 80mA, 30V Outputs 
1-of-10 145 X 80mA, 15V Outputs 
1-of-10 445 X 80mA, 7V Outputs 
1-of-16 154 X X 2-Enables 
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INTERFACE 

FUNCTION TYPE 
FAMILIES 

FEATURES 
STD S IS 

54174 

Quad Buffer 125 X X Octal Transceiver, Inverting, Common Enables 
Quad Buffer 126 X X Octal Transceiver, Inverting, Separate Enables 
Octal Buffer 240 X X Inverting, 3-State Outputs 
Octal Buffer 241 X X Non-Inverting, 3-State Outputs 
Quad Transceiver 242 X Inverting, 3-State Outputs 
Quad Transceiver 243 X Non-Inverting, 3-State Outputs 
Octal Buffer 244 X X Non-Inverting, 3-State Outputs 
Octal Transceiver 245 X Chip Enable and Send/Receive Inputs, 3-State Outputs 
Octal D Flip-Flop 273 X X Common Clock, Asynchronous Master Reset, Edge-Triggered, MOS Compatible 
Octal Transparent Latch 363 X Common Latch Enable, 3-State Output, MOS Compatible 
Octal D Flip-Flop 364 X Common Clock, Edge-Triggered, 3-State Outputs, MOS Compatible 
Hex Buffer/Driver 365A X X Common Enable, 3-State Outputs, Non-Inverting 
Hex Inverter Buffer 366A X X Common Enable, 3-State Outputs 
Hex Buffer/Driver 367A X X 4-Bit and 2-Bit, 3-State Outputs, Non-Inverting 
Hex Inverter Buffer 368A X X 4-Bit and 2-Bit, 3-State Outputs 
Octal Transparent Latch 373 X X Independent Latch Enable and Output Enable, MOS Compatible, 3-State 
Octal D Flip-Flop 374 X X Independent Clock and Output Enable, Edge-Triggered, 3-State 
Octal D Flip-Flop 377 X Common Clock, Clock Enable Input, Edge-Triggered 
Octal D Flip-Flop 534 X Common Output Enable, Positive Edge-Triggered Register, 3-State 
Octal Bus Transceiver 640 X PNP Inputs, Inverting 3-State Outputs, Hysteresis 
Octal Bus Transceiver 641 X Open Collector, Non-Inverting, PNP Inputs, Hysteresis 
Octal Bus Transceiver 642 X Open Collector, Inverting, PNP Inputs, Hysteresis 
Octal Bus Transceiver 645 X PNP Inputs, Non-Inverting 3-State Outputs, Hysteresis 

8T 
x 

x 

xxxx 

x 

x 

x 

x 

x, 

Quad Bus Transceiver 26A 48mA Low-State Drive, 200µA Bus Loading, MOS/CMOS Interface, High Speed, 

Quad Bus Transceiver 28 
Inverting 

48mA Low-State Drive, 200µA Bus Loading, MOS/CMOS Interface, High Speed, 

Hex Buffer 95 
Non-Inverting 

PNP Inputs, High Speed, Common Control Line, MOS/CMOS Compatible 
Hex Inverter 96 PNP Inputs, High Speed, Common Control Line, MOS/CMOS Compatible 
Hex Buffer 97 PNP Inputs, High Speed, 2-Bit, 4-Bit Control Line, MOS/CMOS Compatible 
Hex Inverter 98 PNP Inputs, High Speed, 2-Bit, 4-Bit Control Line, MOS/CMOS Compatible 
Octal Transceiver 125 X PNP Inputs, 3-State Inverting Outputs, Hysteresis 
Quad Transceiver 126 X PNP Inputs, Separate Send/Receive Inputs, 3-State, Inverting, MOS Compatible 
Quad Transceiver 127 X PNP Inputs, Common Chip Enable and a Send/Receive Input, 24mA Drive 
Quad Transceiver 128 X PNP Inputs, Separate Send/Receive Inputs, 3-State, Non-Inverting, 

Quad Transceiver 129 X 
MOS Compatible 

PNP Inputs, Common Chip Enable and a Send/Receive Input, 25mA Drive 
Octal Transparent Latch S805 Independent Latch Enable and Output Enable, 3-State Output Buffers, 

Octal D Flip-Flop S806 
MOS Compatible 

Independent Clock and Output Enable, Positive Edge-Triggered Register, 

Octal Transparent Latch S807 
3-State Output Buffers 

Independent Latch Enable and Output Enable, MOS Compatible, 3-State Output 

Octal D Flip-Flop S808 
Buffers 

Independent Clock and Output Enable, Positive Edge-Triggered Register, 

Octal Transparent Latch 5809 
3-State, MOS Compatible 

Independent Latch Enable and Output Control, 3-State Inverting Output Buffers 
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LATCHES, TRANSPARENT 

FUNCTION TYPE 
FAMILIES 

FEATURES 
STD S IS 

54/74 

4-bit D 75 X X True and Complement Outputs 
4-bit D 197 X Also 4-Bit Counter 
4-bit D 375 X True and Complement Outputs 
4-bit R-S 279 X Switch Debouncer 
Dual 4-bit 256 X Addressable 
Dual 4-bit 116 X Gated Enable, Master Reset 
8-bit D 363 X 3-State, MOS Compatible 
8-bit D 373 X 3-State 
8-bit 259 X Addressable 

8T 

8-bit S805 X Independent Latch Enable, 3-State, MOS Compatible 
8-bit S807 X Independent Latch Enable, 3-State, MOS Compatible 
8-bit 5809 X Independent Latch Enable and Output Control, 3-State, Inverting 

MULTIPLEXERS 

FUNCTION TYPE 
FAMILIES 

FEATURES 
STD S LS 

54/74 
xxxx 

xxxx 

Quad 2-input 157 X X True Outputs 
Quad 2-input 158 X X Complement Outputs 
Quad 2-input 257 X 3-State "157," Buffer Outputs 
Quad 2-input 258 X 3-State "158," Buffer Outputs 
Quad 2-port 298 X X Register Outputs 
Dual 4-input 153 X X Separate Enables 
Dual 4-input 253 X 3-State "153" 
8-input 151 X X True and Complement Outputs 
8-input 251 X 3-State "151," Buffer Outputs 
16-input 150 X True and Complement Outputs 

REGISTERS, PARALLEL IN-PARALLEL OUT 

FUNCTION TYPE 
FAMILIES 

FEATURES 
STD S LS 

54/74 

4-bit 173 X X 3-State Outputs 
4-bit 175 X X X True and Complement Outputs, MR Input 
4-bit 298 X X Multiplex Data Inputs 
4 x 4 170 X X 4-Addressable Register 
4 x 4 670 X 3-State "LS170" 
6-bit 174 X X X Master Reset Input 
6-bit 378 X Clock Enable Input 
8-bit 273 X X Master Reset Input 
8-bit 377 X Clock Enable Input 
8-bit 364 X 3-State MOS Compatible Outputs 
8-bit 374 X X 3-State Outputs 
16-bit 172 X 8x2, Independent Read and Write Ports 
8-bit 534 X Common Output Enable, Edge-Triggered, 3-State 

8T 

8-bit 5806 X Independent Clock and Output Enable, 3-State, Edge-Triggered 
8-bit S808 X Independent Latch Enable and Output Control, 3-State, Inverting 
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REGISTERS, SHIFT-LOAD 

FUNCTION TYPE 
FAMILIES 

FEATURES 
STD S LS 

54174 

4-bit 94 X Parallel In-Serial Out 
4-bit 95 X X Separate Shift and Load Clocks 
4-bit 194 X X X Shift Right/Left Parallel Load 
4-bit 195 X X X Shift Right, Parallel Load 
4-bit 295 X Shift-Load, 3-State Outputs 
4-bit 395 X Expandable Shift, 3-State Outputs 
5-bit 96 X X Shift Right, Parallel Load 
8-bit 91 X Serial In-Serial Out 
8-bit 164 X X Serial In-Parallel 
8-bit 165 X Parallel In-Serial Out 
8-bit 166 X Parallel In-Serial Out 
8•bit 199 X Universal, Reversible, Shift-Load 
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INTRODUCTION 
The TTL Logic devices described in this 
data manual differ widely in function, com-
plexity and performance, but their elec-
trical input and output characteristics are 
very similar and are defined and tested to 
guarantee compatibility. The data sheets 
that make up this book cover four major 
categories of TTL circuits and a series of 
TTL compatible interface products. 

The oldest TTL product category is the 
gold-doped double-diffused type which is 
made up of the 54/7400 family of devices. 
This family reflects the same performance 
ranges and differ only in functions and pin 
configuration. 

The remaining two categories of products 
are fabricated with a non-saturating 
Schottky clamped transistor technique. 
The 54S/74S00 family of TTL products are 
very high performance, high power 
devices. The most popular TTL category is 
the 54LS/74LS Low Power Schottky fam-
ily. These products feature the perform-
ance of the 54/74 family at about 1/4 the 
power. 

ABSOLUTE MAXIMUM RATINGS 
The absolute maximum ratings constitute 
limiting values above which serviceability 
of the device may be impaired. Provisions 
should be made in system design and test-
ing to limit voltages and currents as 
shown below. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 54174 54S174S 54LS174LS 

Vcc supply voltage, continuous (Note a) 7.0V 7.0V 7.0V 

Input voltage, continuous (Notes a and b) —0.5V to +5.5V —0.5V to +5.5V —0.5V to +7.0Vib1

Input current, continuous —30mA to +5mA —30mA to +5mA —30mA to +1mA 
Voltage applied to HIGH outputs (Note a) —0.5V to Vcc —0.5V to 7.0V -0.5V to Vcc 
Voltage applied to "off' Open Collector outputs —0.5V to 7.0V -0.5V to 7.0V - 0.5V to 7.0V 

(Notes a and C) 

Current into LOW standard output, continuous 30mA 40mA 15mA 
Current into LOW buffer output, continuous 80mA 100mA 50mA 

Operating free air temperature range (Mil) —55°C to +125°C 
Operating free air temperature range (Com'I) 0°C to +70°C 

Storage temperature range -65°C to +150°C 

NOTES 
a. Voltages are referenced to device ground terminal 
b. The following LS device inputs are limited to 5.5V input breakdown: All inputs of LS181, Clock inputs of LS90, LS92, LS93, LS198, LS197, LS290, LS293, LS390, LS393 

and LSd90. 
c. Some open collector devices are specially processed to handle higher output voltages of from 15V to 30V. The Absolute Maximum voltage for these devices is 10% over 

the specified VONT test condition. 

OPERATING TEMPERATURE 
AND VOLTAGE RANGES 
The nominal supply voltage (Vcc) for all 
TTL circuits is+5.0 volts. Commercial 
grade parts are guaranteed to perform 
with a±5% supply tolerance (±250mV) 
over an ambient temperature range of 0°C 
to 70°C. 

The Military grade parts are guaranteed to 
perform with a±10% supply tolerance 
(±500mV) over an ambient temperature 
range of -55°C to+125°C. 

The actual junction temperature can be 
calculated by multiplying the power dissi-
pation of the device with the thermal resis-
tance of the package and adding it to the 
measured ambient temperature TA or pack-
age (case) temperature Tc. The thermal re-
sistance for the various packages in which 
the TTL products are offered is specified 
with the Package Information in Section 7 

of this manual. 

GENERAL TTL CIRCUIT 
CHARACTERISTICS 
All TTL products are derived from a com-
mon NAND logic structure. The NAND cir-
cuit is actually five subcircuits as shown 
in Figure 1 and each performs a separate 
function. The input circuit (1) is an AND 
gate usually fabricated with a multi• 
emitter transistor which characterizes TTL 
technology. Many Schottky processed cir-
cuits have been designed with PNP or 
diode inputs in order to optimize the 
speed/power performance of the circuits. 

NAND Gate Example 

' Number of inputs depends 
on the gate. 

The phase splitter (2) provides the inver-
sion and amplification in the circuit. It 
determines whether the outputs are active 
level HIGH or active level LOW. The level 
Shifter (3) provides noise immunity be• 
tween the HIGH and LOW output levels, 
and minimizes the possibility of having 
both HIGH level driver (4) and LOW level 
driver (5) on simultaneously. 
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TTL INPUT CONFIGURATIONS 

The level shifter (3) and HIGH level driver 
(4) combine to form an emitter follower cir-
cuit that tracks the voltage at the collector 
of the phase splitter. This circuit is usually 
designed to drive very heavy capacitive 
loads so that the initial rise time of the 
output is determined primarily by the rise 
time at the phase splitter collector. The 
LOW level driver (5) is usually a saturating 
transistor for the gold doped process 
devices, or a Schottky diode clamped tran-
sistor for the Schottky processed devices. 
These output transistors are designed to 
sink the rated fan-out current which char-
acterizes the various TTL families. 

Input Circuits 
The input circuits as described above are 
basically AND gate configurations design-
ed with multiple-emitter NPN transistors 
(MET), substrate PNP transistors, or var-
ious junction and Schottky diodes as 
shown in Figure 2. All of the circuit con-
figurations have very high impedance in 
the HIGH state. When the input votlage is 
above the circuit threshold voltage, all of 
the inputs act like reversed biased diodes. 

The MET transistors are actually operated 
in the inverse mode, but the gain is so low 
there is very little current flowing into the 
devices. 

The LOW level input impedance of the 
MET and diode inputs is determined by 
the internal pull-up resistor. This resistor 
is nominally 2KG for 54SI74S inputs, and it 
is 16KG to 20Kft for the 54LS/74LS inputs. 
Some 54LSI74LS buffer devices have sub-
strate PNP inputs which exhibit very high 
impedance at both HIGH and LOW input 
logic levels. This is used to minimize the 
input load factor and produce better out-

put drive and performance. 

The inputs to all Signetics TTL devices 
have clamp diodes to ground to minimize 
negative ringing effects. These diodes are 
designed to operate in the ac mode and 
cannot handle heavy do currents for long 
periods. 

Output Circuits 
The output circuit configurations used for 
the TTL products in this manual are shown 
in Figure 3. The basic advantages and dis-

advantages of each configuration are 
given for reference. The different circuits 
are used to optimize the functional and 
performance requirements of the various 
devices, and are not necessarily restricted 
to individual TTL families. The pull-down 
circuit (not shown) on the base of the LOW 
level driver is usually a resistor which 
provides a means of turning off the output 
transistor. The majority of the 54S174S and 
54LS/74LS devices use a resistor-transis-
tor network which acts to square-up the 

VIN- VouT transfer characteristics of the 
device. 

A resistive pull-up can be added to any 
TTL output circuit increasing VOH to 
almost Vcc, but only circuits "c," "d," and 
"e" can be pulled higher than Vcc, e.g., to 
+7.0V for driving M0S circuits. Config-
urations "a" and "b" have a diode associ-
ated with the resistor at the output which 
clamps the output one diode drop above 
V . This is an important consideration in 
large systems where sections might be 
powered down (Vcc=0). In this state, the 
outputs of circuits "a" and "b" represent 
a very low impedance at a fairly low volt-
age (<1.0V), while the outputs of circuits 
"c," "d," and "e" represent a high impe-
dance and thus a logic HIGH, more appro-
priate for isolation from the rest of the 
system. 

The output impedance of a typical TTL 
device in both the LOW and HIGH state is 
shown in Figure 4. In the LOW state, the 
output impedance is determined by a sat-
urated transistor (about 80 to 100). How-
ever, at very high sinking current, espe-
cially at low temperature, the output 
device is not able to stay in saturation and 
the output impedance rises as shown. 

When switching from the LOW to the 
HIGH state, the totem-pole output struc-
ture provides a low output impedance 
capable of rapidly charging capacitive 
loads. However, charge and discharge cur-
rents must also flow through the Vcc and 
the ground distribution networks. The Vcc 
and ground lines should therefore be 
short and adequately decoupled. 

3-State Outputs 
Some of the buffers and registers have 
3-state outputs designed for "busing." 
This type of output electrically performs 
as a totem-pole output with the additional 
feature that the output may be disabled, 
neither sinking nor sourcing current. The 
3-state outputs are designed to be tied 
together, but they are not designed to be 
active simultaneously. In order to mini-
mize noise and protect the outputs from 
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TTL OUTPUT CONFIGURATIONS 

a. DARLINGTON 

vcc 

ADVANTAGE: 
High ac drive capability 
VOH = VCC — VBE at 1O = 0 
Small size (transistors share one common isolation) 

DISADVANTAGE: 
Output Cannot be pulled higher than one diode drop above VCC 

b. 2-STAGE EMITTER FOLLOWER ("DARLINGTON SPLIT") 

vcc 

ADVANTAGE: 
High ac drive capability 

VOH=VCC — VBE at 1O=0 

DISADVANTAGE. 
Larger than circuit A 
Output cannot be pulled higher than one diode drop above VCC 

C. DARLINGTON WITH RESISTOR TO GROUND 

d. TRANSISTOR —DIODE 

vcc 

e. OPEN COLLECTOR 

ADVANTAGE: 
High ac drive capability 
Lower VOH = (VCc - 2 VBE) increases speed 
Outputs can be pulled higher than VCC 

DISADVANTAGE: 
Higher dissipation 
Lower noise immunity in the HIGH state 

ADVANTAGE: 
Lowest power consumption 
Small size 
Outputs can be pulled higher than VCC 

DISADVANTAGE: 
Less ac drive capability 

ADVANTAGE: 
Bussable, allows collector ANDing (Wired-ORI 

DISADVANTAGE: 
High output impedance in the HIGH slate 
Slow, especially with capacitive loading 
Requires additional resistor 

Figure 3 

TYPICAL INPUT/OUTPUT 
CHARACTERISTICS 

excessive power dissipation, only one 

3-state output should be active at any 

time. 

DESIGN CONSIDERATIONS 
The properties of high speed TTL logic cir-

cuits dictate that some care be used in the 

design and layout of a system. Some gen-

eral "design considerations" are included 

in this section. This is not intended to be a 

thorough guideline for designing TTL sys-
tems, but a reference for some of the con-

straints and techniques to be considered 

when designing the system. 
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Clamp Diode Effect on Negative 
Input Voltages 
All Signetics TTL circuits are provided 
with clamp diodes on the device inputs to 
minimize negative ringing effects. These 
diodes should not be used to clamp nega-
tive do voltages or long duration negative 
pulses especially for 54LS/74LS product. 
If the input voltage of an LS device is 
taken more than 0.5 volts negative (refer-
enced to the device ground terminal) for 
more than 0.5 micro-seconds, it is pos-
sible to activate a parasitic circuit com-
ponent which can cause the HIGH level 
output of that gate to degrade sufficiently 
to cause a logic error. 

Disposition of Unused Inputs 
Electrically open inputs degrade ac noise 
immunity as well as the switching speed 
of a circuit. To optimize performance, 
each input must be connected to a low 
impedance source. Unused active HIGH 
NOR or OR inputs must be returned to 
ground or a LOW level output. Unused ac-
tive HIGH NAND or AND inputs should be 
maintained at a voltage greater than 2.7V, 
but not exceeding the Absolute Maximum 
Rating. This eliminates the distributed 
capacitance associated with the floating 
input, bond wire, and package lead, and 
ensures that no degradation will occur in 
the propagation delay times. 

Possible ways of handling unused inputs 
are: 

1. Connect the unused active LOW inputs 
of the TTL devices to ground. Theactive 
HIGH inputs should be tied through a 
resistor of from 1K to 10K0 to Vcc. The 
unused active HIGH LS inputs can be 
tied directly to Voc, as long as the leads 
are very short and the supply is ade-
quately decoupled. 

2. Connect the unused HIGH input to the 
output of an unused gate that is forced 
HIGH. 

3. Tie unused NAND or AND inputs (multi-
emitter inputs) of non-LS devices to a 
used input of the same gate, provided 
the HIGH level fan out of the driving cir-
cuit is not exceeded. Note that the 
LOW level fan out is not increased by 
this connection because the inputs 
share a common base pull-up resistor. 

NOTE 
For 54LS/74LS devices do not connect multiple inputs of 
a common gate together. This would Increase the input 
coupling capacitance and reduce the ac noise immunity. The 74LS Buffers include 3-5tete outputs except LS253 8 L5670 

Unused Gates 
It is recommended that the outputs of 
unused gates be forced HIGH by tying a 
NAND gate Input or all NOR gate Inputs to 
ground. This lowers the power dissipation 
and supplies a logic HIGH at the gate out-
put which can be used at unused inputs to 
other gates. 

Increasing Fan Out 
To Increase fan out, inputs and outputs of 
gates on the same package may be paral-
leled. It Is advisable to limit the gates be-
ing paralleled to those in a single package 
to avoid large transient supply currents 
due to different switching times of the 
gates. This is not detrimental to the 
devices, but could cause logic problems if 
the gates are being used as clock drivers. 

Isolation Diodes 
NEVER REVERSE THE Vcc AND GROUND 
POTENTIALS. Catastrophic failure can 
occur if more than 100mA Is conducted 
through a forward biased substrate (isola-
tion) diode. 

Input Loading and Output Drive 
Characteristics 
The logic levels of all the TTL products are 
fully compatible with each other. How-
ever, the inputs loading and output drive 
characteristics of each of these families is 
different and must be taken Into consider-
ation when mixing the TTL families in a 
system. Table I shows the relative drive 
capabilities of each family for the Com-
mercial temperature and voltage ranges. 
For Military ranges the 74LS and 74L drive 
capabilities must be cut in half. You will 
note that the 74LS Buffers have three 
times the drive capability of the standard 
74LS devices; in fact, they can drive more 

loads than any other non-buffer TTL 
device. 

Mixing TTL Families 
Most TTL families are intended to be used 
together, but this cannot be done indis-
criminately. Each family of TTL devices 
has unique input and output characteris-
tics optimized to get the desired speed or 
power features. Fast devices like 54S/74S 
are designed with relatively low input and 
output impedances. The speed of these 
devices is determined primarily by fast 
rise and fall times internally as well as at 
the input and output nodes. These fast 
transitions cause noise of various types in 
the system. Power and ground line noise 
is generated by the large currents needed 
to charge and discharge the circuit and 
load capacitances during the switching 
transitions. Signal line noise Is generated 
by the fast output transitions and the 
relatively low output impedances, which 
tend to Increase reflections. 

The noise generated by these 54S174S 
devices can only be tolerated in systems 
designed with very short signal leads, 
elaborate ground planes, and good, well 
decoupled power distribution networks. 
Mixing the slower TTL families like 54/74 
and 54LS/74LS with the higher speed fami-
lies is also possible but must be done with 
caution. The slower speed families are 
more susceptible to induced noise than 
the higher speed families due to their 
higher input and output impedances. The 
low power Schottky 54LS/74LS family is 
especially sensitive to induced noise and 
must be isolated as much as possible 
from the 54S/74S devices. Separate or iso-
lated power and ground systems are rec-
ommended, and the LS input signal lines 
should not run adjacent to lines driven by 
54S/74S devices. 

DRIVING 
DEVICE 

NUMBER OF LOADS DRIVEN 

74LS 74 74H 74L 74S 

8200 
AND 
9300 82S00 

74LS 20 5 4 40 4 5 20 
'74LS Buffers 80 15 12 120 12 15 80 
74 40 10 8 80 8 10 40 
74 Buffers 80 30 24 120 24 30 120 
74H 50 12 10 100 10 12 50 
74H Buffers 75 37 30 150 30 37 150 
74L 9 2 1 20 1 2 9 
74S 50 12 10 100 10 12 50 
74S Buffers 150 37 30 150 30 37 150 
8200 8 9300 40 10 8 80 8 10 40 
82S00 50 12 10 100 10 12 50 
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Mixing 54174 and 54LSI74LS is less restric-
tive, and the overall system design need 
not be so elaborate. Standard two sided 
PC boards can be used with good, well de-
coupled power and ground grid systems. 
The signal transitions are slower and 
therefore generate less noise. However, 
good high speed design techniques are 
still required, especially when working 
with counters, registers, or other devices 
with memory. 

Clock Pulse Requirements 
Most TTL flip-flop circuits are master-
slave devices which makes their clock in-
puts level sensitive. This is an improve-
ment over ac coupled clock inputs, but it 
does not make the devices fully insensi-
tive to clock edge rates. The do level at 
which the data in the master (input sec-
tion) is transferred to the slave (output 
section) is the normal threshold voltage 
for the devices. For most Signetics TTL 
devices this level is 1.4V at 25°C, and it 
changes at a rate of about-4mVl°C. 

When the clock input reaches the thresh-
old voltage, the internal gates and the 
changing outputs start to dump current in-
to the ground lead of the device. If there 
are enough internal gates or loaded Out-
puts changing at the same time, the chip 
ground reference level (and therefore the 
clock input reference level) can rise by as 
much as 500mV. This ground noise is the 
algebraic sum of the internal and external 
ground plane noise. If the clock input of a 
positive edge triggered device is at or near 
the threshold of the device during the 
ground noise transient period, it is quite 
possible for the internal device to receive 
multiple clock pulses. 

For this reason the rise time on positive 
edge-triggered devices should be less 
than the nominal clock to output delay 
time measured between the 0.8V and 2.0V 
levels of the clock driver. This edge rate is 
obtainable from almost any Signetics TTL 
device of the same family, as long as it is 
driving no more than rated fan out and no 
more than 12 to 16 inches of line. When 
clock pulses are distributed on lines over 
16 inches long, all of the clock inputs 
should be clustered at the receiving end of 
the line to avoid reflection problems at the 
driving end. 

Special Note 

Some of the Signetics Counters and regis-
ters have been designed with a special 

clock buffer that includes a small amount 
of hysteresis to minimize clock edge rate 
and noise problems. The LS160A, LS161A, 

LS162A, LS163A, LS364, and LS374 all 
have the special clock buffers to Increase 
their tolerance of slow positive clock 
edges and heavy ground noise. 

TTL OUTPUTS TIED TOGETHER 
The only TTL outputs that are designed to 
be tied together are open collector and 
3-state outputs. Standard TTL outputs 
should not be tied together unless their 
logic levels will always be the same; either 
all HIGH or all LOW. When connecting 
open collector or 3-state outputs togeth-
er some general guidelines must be 
observed: 

Open Collector 
These devices must be used whenever 
two or more OR-tied outputs will be at 
opposite logic levels at the same time. 
These devices must have a pull-up resistor 
(or resistors) added between the OR-tie 
connector and Vcc to establish an active 
HIGH level. Only special high voltage buf-
fers can be tied to a higher voltage than 
Vcc. The minimum and maximum size of 

the pull-up resistor is determined as 
follows: 

R(Min)_ 
IOL - N2(IiL) 

Vcc(Min)— VOH 

N1(IoH)+ N2(IIH) 
R(Max)—

Vcc(Max) — VOL

where: IOL= Minimum IOL
OR-tied elements. 

N2(IIL)= Cumulative maximum input LOW 
current for all inputs tied to OR-
tie connection. 

N1(IOH)= Cumulative maximum output 
HIGH leakage current for all Out-
puts tied to OR-tie connection. 

N2(IiH)= Cumulative maximum input 
HIGH leakage current for all in-
puts tied to OR-tie connection. 

If a resistor divider network is used to pro-
vide the HIGH level, the R(Max) must be 
decreased enough to provide the required 
(VOHIR(pull-down)) current. 

Minimum propagation delay results when 
the minimum value of external pull-up re-
sistor is used in Load Circuit 1, Figure 5. 

guarantee or 

LOAD CIRCUIT 1 

vcC 

CT = Total C.p.cibnc. 

SWITCHING DELTA FOR 
TURN ON DELAY (~tpHL) 
ANY INPUT TO OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) 

25 

t 20 

15 

to 

j 5 

0 

LOAD 
-50-c 

3 

LOAD 
125'C 253 

LOAD 

0•c-
3 

OAD3 

PA 
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LOAD 1 
~y LOAD 2 - 

20 40 60 80 100 

LOAD CIRCUIT 2 LOAD CIRCUIT 3 

vcC 

T 

vcC 

SWITCHING DELTA FOR 
TURN OFF DELAY (OtpLH) 
ANY INPUT TO OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) 

SO 

35 

30 

25 

20 

1s 

10 

s 

0 

• 

' 4 5I 

. . 9~ 5 

-' LOAD M1

1yy 

LOAD 1 AND 3 

120 140 150 150 20 40 60 80 t00 120 140 160 180 

CT - LOAD CAPAOITANCE - P 

Figure 5 

CT - LOAD CAPACITANCE - p1 

Signetics 2.5 



LOGIC DIVISION JANUARY 1982 

TTL USER'S GUIDE 

Diodes should be fast recovery 1N4376 or 
equivalent. External pull-up resistor Load 
Circuits 2 and 3 give progressively slower 
propagation delays. 

3•STATE OUTPUTS 
3-State Outputs are designed to be tied 
together, but they are not designed to be 
active simultaneously. In order to mini-
mize noise and protect the outputs from 
excessive power dissipation, only one 
3-state output should be active at any 
time. This generally requires that the Out-
put Enable signals be non-overlapping. 
When TTL decoders are used to enable 
3-state outputs, the decoder should be 
disabled while the address is being 
changed. Since all TTL decoder outputs 
are subject to decoding spikes, non-
overlapping signals cannot normally be 
guaranteed when the address is changing. 

Since most 3-state Output Enable signals 
are active LOW, shift registers or edge-
triggered storage registers provide good 
Output Enable buffers. Shift registers with 
one circulating LOW bit, like the "164" or 
194" are ideal for sequential enable 

signals. The "174" or "273" can be used to 
buffer enable signals from TTL decoders 
or microcode (ROM) devices. Since the 
outputs of these registers will change 
from LOW-to-HIGH faster than from HIGH-
to-LOW, the selection of one device at a 
time is assured. 

POWER SUPPLY DECOUPLING 
Power supply capacitance decoupling is 
required for any TTL system. Generally 
0.01µF per synchronously driven gate and 
at least 0.1µF for each 20 gates is required 
regardless of synchronization. Counters 
and shift registers are especially suscep-
tible to power and ground line noise. They 
should be decoupled with a 0.1µF capaci-
tor for each eight internal flip-flops, or one 
capacitor for each two devices put as 
close as possible to the devices. Buffers 
and line drivers should be heavily de-
coupled at the driver power pins, due to 

the large current transients needed to 
charge and discharge the lines. 

On-Board Regulation 
In most digital systems, there is a large 
current requirement, and the current sup-
plied usually comes from a main supply. 
TTL logic tends to generate current spikes 
during switching due to the overlap in con-
duction of both upper and lower transis-
tors, thus creating Vcc noise. An on-board 
regulator would not only regulate the 
power supplied of the circuits on-board, 
but also would isolate the noise otherwise 
propagated to the reset of the system. 
Systems designed using this technique 
would not need tight regulation on the 
main power supply. 

LINE DRIVING AND RECEIVING 
Open wire connections between TTL cir-
cuits should not be bundled, tied, or 
routed together. Instead, point-to-point 
wiring should be used, preferably above a 
ground plane which reduces coupling be-
tween conductors. 

Single line wire interconnections should 
not exceed two feet; for wires longer than 

TTL DRIVING TWISTED PAIR 

15 inches, a ground plane is essential to 
provide adequate system performance. 
Over 2-foot twisted pairs or coaxial cable 
should be used. The characteristic impe-
dance of an open wire over aground plane 
is about 15052, while for twisted pairs of 
#26 wire the impedance is about 1200. For 
added protection against crosstalk, coax-
ial cables can be used but coaxial cables 
having very low characteristic impedances 
are difficult to drive. For best perform-
ance, coaxial cables with a characteristic 
impedance RO of 1000 should be used. 
Resistive pull-ups at the receiving end can 
be used to increase noise margins. If 
reflection effects are unacceptable, the 
line must be terminated in its characteris-
tic impedance. One method is shown in 
Figure 6 where the output of the line is 
tied to Vcc through a resistor equivalent to 
the characteristic impedance of the line. 
Therefore, RO is fairly small, and the 
driving gate must sink the current through 
it in addition to the current from the inputs 
being driven. Terminating the line in a 
voltage divider with two resistors, each 
twice the line impedance, reduces the 
extra sink current by 50%. It is preferable 
to dedicate gates solely for l ine driving if 
the line length is in excess of five feet. 

R0 = CHARACTERISTIC IMPEDANCE OF LINE DATA IN 
ENABLE STROBE TWISTED PAIR = OR COAX - 

vcc 

R0 # JN 
RA = RB = 2Z0 R0 = Z0 

Figure 6 

vcC   RA 
IRSOUT 
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DC SYMBOLS AND DEFINITIONS 

Voltages - All voltages are referenced to ground. Negative voltage 
limits are specified as absolute values (i.e., — 10V is greater than 
—t OV). 

VCC 

VCD(Max) 

VIN 

VIH(Min) 

VIL 

VIL(Max) 

VM 

VOH(Min 

VOL (Man 

VT+ 

VT_ 

Supply voltage: The range of power supply volt-
age over which the device is guaranteed to oper-
ate within the specified limits. 

Input clamp diode voltage: The most negative 
voltage at an input when the specified current is 
forced out of that input terminal. This parameter 
guarantees the integrity of the input diode intend-
ed to clamp negative ringing at the input terminal. 

Input HIGH voltage: The range of input voltages 
recognized by the device as a logic HIGH. 

Minimum input HIGH voltage: This value is the 
guaranteed input HIGH threshold for the device. 
The minimum allowed input HIGH in a logic sys-
tem. 

Input LOW voltage: The range of input voltages 
recognized by the device as a logic LOW. 

Maximum Input LOW voltage: This value is the 
guaranteed input LOW threshold for the device. 
The maximum allowed input LOW in a logic sys-
tem. 

Measurement voltage: The reference voltage 
level on ac waveforms for determining ac perfor-
mance. Usually specified as 1.5V for most TTL 
families, but 1.3V for the Low Power Schottky 
54LS/ 74LS family. 

Output HIGH voltage: The minimum guaranteed 
HIGH voltage at an output terminal for the speci-
fied output current 'OH and at the minimum VCC 
value. 

Output LOW voltage: The maximum guaranteed 
LOW voltage at an output terminal sinking the 
specified load current IOL-

Positive-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition rises from below VT_(Min). 

Negative-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition falls from above VT+(Max). 

Currents—Positive current is defined as conventional current flow 
into a device. Negative current is defined as conventional current 
flow out of a device. All current limits are specified as absolute 
values. 

ICC 

IIH 

'IL 

'OH 

IOL 

IOS 

IOZH 

IOZL 

Supply current: The current flowing into the VCC 
supply terminal of the circuit with specified input 
conditions and open outputs. Input conditions are 
chosen to guarantee worst case operation unless 
specified. 

Input leakage current: The current flowing into 
an input when the maximum allowed voltage is 
applied to the input. This parameter guarantees 
the minimum breakdown voltage for the input. 

Input HIGH current: The current flowing into an 
input when a specified HIGH level voltage is ap-
plied to that input. 

Input LOW current: The current flowing out of an 
input when a specified LOW level voltage is ap-
plied to that input. 

Output HIGH current: The leakage current flow-
ing into a turned off open collector output with a 
specified HIGH output voltage applied. For de-
vices with a pull-up circuit, the 'OH is the current 
flowing out of an output which is in the HIGH state. 

Output LOW current: The current flowing into an 
output which is in the LOW state. 

Output short-circuit current: The current flowing 
out of an output which is in the HIGH state when 
that output is short circuit to ground. 

Output off current HIGH: The current flowing into 
a disabled 3-state output with a specified HIGH 
output voltage applied. 

Output off current LOW: The current flowing out 
of a disabled 3-state output with a specified LOW 
output voltage applied. 
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AC SWITCHING PARAMETERS AND DEFINITIONS 

fMAX 

tPLH 

tPHL 

tPHZ 

tPLZ 

tPZH 

The maximum clock frequency: The maximum 
input frequency at a clock input for predictable 
performance. Above this frequency the device 
may cease to function. 

Propagation delay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de-
fined LOW level to the defined HIGH level. 

Propagation delay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de-
fined HIGH level to the defined LOW level. 

Output disable time from HIGH level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age waveforms with the 3-state output changing 
from the HIGH level to a high impedance "off" 
state. 

Output disable time from LOW level of a 3-
state output: The delay time between the speci-
fied reference points on the input and output volt-
age waveforms with the 3-state output changing 
from the LOW level to a high impedance "off" 
state. 

Output enable time to a HIGH level of a 3-state 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance "off" state to the HIGH level. 

tPZL 

th 

ty 

tW 

trec 

Output enable time to a LOW level of a 3-state 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance "off" state to the LOW level. 

Hold time: The interval immediately following the 
active transition of the timing pulse (usually the 
clock pulse) or following the transition of the con-
trol input to its latching level, during which inter-
val the data to be recognized must be maintained 
at the input to ensure its continued recognition. A 
negative hold time indicates that the correct log-
ic level may be released prior to the active transi-
tion of the timing pulse and still be recognized. 

Setup time: The interval immediately preceding 
the active transition of the timing pulse (usually 
the clock pulse) or preceding the transition of the 
control input to its latching level, during which 
interval the data to be recognized must be main-
tained at the input to ensure its recognition. A 
negative setup time indicates that the correct 
logic level may be initiated sometime after the 
active transition of the timing pulse and still be 
recognized. 

Pulse width: The time between the specified ref-
erence points on the leading and trailing edges of 
a pulse. 

Recovery time: The time between the reference 
point on the trailing edge of an asynchronous 
input control pulse and the reference point on the 
activating edge of a synchronous (clock) pulse 
input such that the device will respond to the 
synchronous input. 
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GATES 5417400, LS00, S00 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H= HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NAND Gate 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7400 9ns 8mA 

74LS00 9.5ns 1.6mA 

74S00 3n5 15mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =5Vs1O%;TA =-55°Cto+125°C 

Plastic DIP N7400N • N74LS00N 
N74S00N 

Ceramic DIP 
N7400F • N74LS00F 

N74S00F 
S5400F • S54LS00F 

S54S00F 

Flatpack S5400W • S54LS00W 
S54S00W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A, B Inputs lul 1Sul 1LSul 

Y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (vi) is understood to be 40µA IIH and — 1.6mA IIL, a 541745 unit load (Sul) is 50µA IIH and 
— 2.0mA IIL, and 54174LS unit load (LSul) is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

Signetics 3.1 



LOGIC DIVISION JANUARY 1982 

GATES 5417400, LS00, S00 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
5417400 54/74LS00 54/74S00 

UNIT 
Min Type Max Min Type Max Min Type Max 

HIGH-level 
VOH output voltage 

VOO = MIN, VIH =MIN, 
VIL= MAX, IOH= MAX

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

VOc= MIN, 
VIH =MIN 

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

Input clamp 
VIK voltage Vcc= MIN, II = IIx —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
VcO = MAX 

V1= 5.5V 1.0 1.0 mA 

VI= 7.0V 0.1 mA 

HIGH-level 
IIH input current Vcc= MAX 

VI= 2.4V 40 µA 

VI — 2.7V 20 50 µA 

LOW-level 
'IL input current V = MAX 

VI = 0.4V -1.6 -0.4 mA 

VI=0.5V -2.0 mA 

Short-circuit 
los output current3 VOc =MAX 

Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 - 100 -40 -100 mA 

Supply current 
Icc (total) Vcc=MAX 

IccH Outputs
HIGH 

4 8 0.8 1.6 10 16 mA 

I 
Outputs 

ccL LOW 12 22 2.4 4.4 20 36 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VOO= 5V, TA=25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VOL= +0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS TA= 25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54/74LS 54/74S 

UNIT CL =15pF RL =40052 CL =15pF, RL =2k0 CL =15pF, RL =280St 

Min Max Min Max Mtn Max 

t PLH Propagation delay 
f PHL 

Waveform 1 22 
15 

15 
15 

4.5 
5.0 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM VM 

LtPHL~ LtPLH'I 

VOUT VM I VM 

VM = 1.3V for 54LSI74LS, VM = t.5V for all other TTL families. 

Waveform 1 
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GATES 5417400, LS00, S00 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

-0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current -30 to +5 —30 to +1 -30 to +5 —30 to +5 —30 to +1 —30 to +5 mA 

VOUT

Voltage applied to output in HIGH 
output state 

—0.5 to 
+ 

—0.5 to 
+VGc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+VGG 

V 

TA Operating free-air temperature range —55 to +125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH•level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIx Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —400 -400 - 1000 µA 

IGL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL = +0.7V MAX for 54S at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL= Load resistor to VGG; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

90% 

—ITHL(tf) tTLHltr) 

~-tTLH(tr) tTH L(Ifl—.-

AMP (V) 

OV 

90 

VM 

90 

VM 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

AMP (VI 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.OV 1MHz 50ons ins ins 

54LS174LS 3.OV 1MHz SOOns 15ns Ens 

54S174S 3.OV 1MHz 500n5 2.5n5 2.5n5 
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GATE 541741SO1 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H=HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NAND Gate (Open Collector) 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74LS01 16ns 1.6mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V s5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5Vt10%;Tp=-55°Cto+125°C 

Plastic DIP N74LS01N 

Ceramic DIP N74LS01F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 54174LS 

A, B Inputs 1LSul 

Y Output 10LSul 

NOTE 
Where a 54174LS unit load ILSul) is 20µA IlH and —0.4 mA IIL. 

LOGIC SYMBOL 

A~~  y6 
BI 1 10 

it A 

12 
BD,3 

LOGIC SYMBOL (IEEE/IEC) 
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GATE 541741S01 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

IIN Input current —30 to +1 —30 to +1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 54174LS UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

I IK Input clamp Current —18 mA 

VON HIGH-level output voltage 5.5 V 

ICL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes P9 and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH. 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

10% 

1w 
90Y° 

VMM 

10% 

~tTHLllt) 1TLHItrl~ 

- —ITLHItr) lTHLIlt)-

AMP IV) 

Ov 

90% 

VM 

1w 

90% 

VM 

AMP (V) 

0% 
 OV 

VM = t.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth tTLH tTHL 

54174 3.OV 1MHz 5000s 7n5 ins 

54LSI74LS 3.OV 1MHz SOOns 15n5 fins 

54SI74S 3.OV tMHz SOOns 2.5ns 2.5ns 
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GATE 54174LS01 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54/74LS01 

UNIT 
Min Type Max 

'OH HIGH-level output current Vcc = MIN, VIL =MAX, VOH=5.5V 100 µA 

VOL LOW-level output voltage Vcc=MIN, VIH =MIN 
ICL= MAX 

Mu I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= I1K —1.5 V 

Input current at maximum 
input voltage V = MAX —1, V — 7.0V cc 0.1 mA 

IIH HIGH-level input current Vcc= MAX, VI  =2.7V 20 µA 

IIL LOW-level input current Vcc =MAX, V= 0.4V -0.4 mA 

Icc Supply current (total) Vcc = MAX 
IOCH Outputs HIGH 0.8 1.6 mA 

IOCL Outputs LOW 2.4 4.4 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are are VCC =5V, TA=25°C. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TESTCONDITIONS 

54LS/74LS 

UNIT CL =15pF RL =2k0 

Min Max 

tPLH 
tPHL 

Propagation delay Waveform 1 32
28

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

V VM VM IN 

I I 
r tPHL LtpLH~l 

VOUT 
1 

VM I VM 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATES 5417402,1S02, S02 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H= HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two•Input NOR Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7402 10ns 11 mA 

74LS02 10ns 2.2mA 

74S02 3.5ns 22mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

V00=5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N7402N • N74LS02N 

N74S02N 

Ceramic DIP 
N7402F • N74LS02F 

N74S02F 
S54S02F • S54LS02F 

Flatpack S54S02W • S54LS02W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A, B Inputs lul 1Sul 1LSul 

Y Output 10uI 10Sul 10LSul 

NOTE 
Where 054174 unit load (vi) is understood to be 40µA 'IN and — 1.6mA IIL, a 54/745 unit load (Sul) is 50µA 'IN and 
— 2.OrnA IIL, and 54/74LS unit load (LSul) is 20µA IIH and — 0.4rnA 'IL' 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417402, LS02, S02 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

IIN Input current 
-30 to 

+5 
-30 to 

+1 
—30 to 

+5 
—30 to 

+5 
—30 to 

+1 
-30 to 

+5 
mA

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+Vcc

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54/74LS 54174S 

UNIT 
Min Nom Max Min Nom Max Mln Nom Max 

VOO Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

IOH HIGH-level output current —400 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
M i I —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

9L= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

  AMP (V) 
-90% 

tTHL(tll

--tTLH(Ir) 

tTLH(tr)---~

tTH L(tf)-.-

0V 

90 

VM 

90% 

VM 

AMP (V) 

10%/ -ç10N° 
 tw   OV 

VM = 1.3V for 54LS/74LS; VM = 1,5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth 1TLH tTHL 

54/74 3.EV 1MHz 5K/Ens 7ns 7ns 

54LS/74LS 3.Ev 1MHz 5K/Ens 15ns Ens 

54S/74S 3.0V 1MHz 5K/Ens 2.5ns 2.5n5 
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LOGIC DIVISION JANUARY 1982 

GATES 5417402, LS02, S02 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417402 541741S02 54/74S02 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VO" output voltage 

Vcc= MIN, VtL= MAX, 
IOH = MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc =MIN, 
VlH = MIN 

IoL=MAX 
Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 
VIK Input clamp 

voltage 
Vcc_ MIN, 11='1K — 1.5 —1.5 —1.2 V 

Input current 
11 at maximum 

input voltage 
Vcc = MAX 

V1=5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
II" input current Vcc= MAX 

V1= 2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
IL input current V = MAX CC 

V1= 0.4V -1.6 -0.4 mA 

VI=0.5V -2.0 mA 

Short-circuit 
IOS output current3 Vcc = MAX 

Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 -100 -40 -100 mA 

Supply Current 
ICC (total) VCC= MAX 

Outputs 
CC" HIGH 

g 16 1.6 3.2 17 29 mA

I 
Outputs 

ccL LOW 14 27 2.8 5.4 26 45 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=SV, TA = 25°C. 
3. 1ct is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VOL= +0.45V MAX for 54S at TA = +125°C only. 

AC CHARACTERISTICS TA =25nC, V°C=5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 54174S 

UNIT CL =15pF RL =40012 CL =15pF,RL =2k0 CL =15pF RL =28012 

Min Max Min Max Min Max 

tpHH Propagation delay 
tpHL 

Waveform 1 22 
15 

15 
15 

5.5 
5.5 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VINJ VM 

I 
r~tPHL~I 

VOW 
\  

VM 

\VM 

L̀ tPLH'I 

VM 

VM = 1.3V for bdLSI74LS, VM = 1.bV for all other TTL families. 

Waveform 1 
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LOGIC DIVISION JANUARY 1982 

GATES 5417403, S03 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H- HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NAND Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7403 35ns (tpLH) 
8nS (tPHL) 

8mA 

74S03 
5ns (tpLH) 

4.5ns (tpHL) 
13mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc= 5V t5%;TA=0°Cto+70°C 
MILITARY RANGES 

Vcc=5Vt10%;TA=-55°Cto+125°C 

Plastic DIP N7403N • N74S03N 

Ceramic DIP N7403F • N74S03F S5403F 

Flatpack S5403W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 

A, B Inputs 1ul 1Sul 

Y Output 10ul 10Sul 

NOTE 
Where a 54174 unit load ul) is understood to be 40µA IlH and — 1.6noA IIL, a 54174S unit load (Sul) is 50µA IlH and 
— 2.0rnA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION JANUARY 1982 

GATES 5417403, S03 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54S 74 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+5.5 

—0.5 to 
+5.5 

-0.5 to 
+5.5 

V

' IN Input current —30 to 
+5 

—30 to 
+5 

—30 to 
+5 

-30 to 
+5 

mA 

VouT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 541745 

UNIT 
Min Nom Max Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

VoH -tIGH•level output voltage 5.5 5.5 V 

IOL LOW-level output current 
Mil 16 20 mA 

Com'I 16 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCc 

DEFINITIONS 

Vcc 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes to and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, tTHL Values should be less than Sr equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

90 

tTH LIIII 

tTLHOd 

tTLHltr)—

ITHlltll 

AMP Ivl 

OV 

90 

VM 

90% 

VM 

AMP IVI 

10%t   _ -10% 
tW  OV 

VM = 1.30 for 54LS/74LS; VM = 1,SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54/74 3.OV 1MHz 500ns 7ns 7ns 

54LSI74LS 3.OV 1MHz 500ns 15ns fins 

54S174S 3.OV 1MHz SOOns 2.5n5 2.5n5 
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LOGIC DIVISION JANUARY 1982 

GATES 5417403, S03 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417403 54174S03 

UNIT 
Min Typ2 Max Min Typ2 Max 

l HIGH-level output current VOO =MIN, VIL =MAX, VOH =5.5V 250 250 µA 

VOL LOW-level output voltage Vco= MIN, VIH = MIN, IOL= MAX 
M i I 0.2 0.4 0.5 V 

Com'I 0.2 0.4 0.5 V 

VIK Input clamp voltage VoO= MIN, 11='1K —1.5 —1.2 V 

Input current at maximum 
input voltage V =MAX,MAX V1= 5.5V cc — 1.0 1.0 mA 

'IN HIGH-level input current Voc = MAX 
VI = 2.4V 40 µA 

V1=2.7V 50 µA 

' IL LOW-level input current Vcc = MAX 
VI = 0.4V —1.6 mA 

V1=0.5V -2.0 mA 

IOO Supply current (total) Vcc = MAX ICCH Outputs HIGH 4 8 6 13.2 mA 

ICCL Outputs LOW 12 22 20 36 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC= 5V, TA=25°C. 

AC CHARACTERISTICS TA=25°C, Vcc =5.oV 

PARAMETER TEST CONDITIONS 

54174 54174S 

UNIT CL =15pF, RL =4000 CL =15pF, RL =28012 

Min Max Min Max 

tpLH Propagation delay 
tPHL 

For 54/7403 only, RL=4k0 
for tpLH. Waveform 1 

45 
15 

7.5 
7.0 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM 

LPHL~ 

VOUT VM 

\ S VM 

LPPLH1 

VM

VM = 1.3V for 54LS/74LS, VM= 1.5V for all other TTL families. 

Waveform 1 
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LOGIC DIVISION JANUARY 1982 

INVERTERS 5417404, 1SO4, SO4 

FUNCTION TABLE 

INPUT OUTPUT 

A Y 

L H 
H L 

H= HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Hex Inverter 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7404 10ns 12mA 

74LSO4 9.5ns 2.4mA 

74SO4 3ns 22mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =SV±5%;TA =0°Cto+70°C 
MILITARY RANGES 

VcC =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N7404N • N74LSO4N 

N74SO4N 

Ceramic DIP 
N7404F • N74LSO4F 

N74SO4F 
S5404F • S54LSO4F 

S54SO4F 

F lat pac k 
S5404W • S54LSO4W 

S54SO4W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A Input lul 1Sul 1LSul 

Y Output 10ul 10Sul lOLSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA IIH and — 1.6mA 'IL' a 54/745 unit load (Sup is 50µA IIH and 
— 2.0mA 'IL' and 54/74LS unit load (LSup is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION JANUARY 1982 

INVERTERS 54/7404, 1SO4, SO4 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

- 0.5 to 
+ 5.5 

-0.5 to 
+ 5.5 

— 0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

V

-30to —3010 —30to —30to —30to —30to 
' IN Input current +5 +1 +5 +5 +1 +5 mA 

Voltage applied to output in HIGH —0.5 to —0.5 to —0.5 to —0.5 to —0.5 to —0.5 to V 
OUT output state + V cc + V cc + V cc + V cc + V cc + V cc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54I74LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —400 -400 -1000 µA 

IOL LOW-level output Current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = + 125C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916. 1N3564. or equivalent. 

ITLH 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

10% 

IW 
90% 

VM 

10% 

—tTHLltf) ITLH(tr)—

..—tTLH(tr) tTHUtU—.- 

AMP IV) 

OV 

90 % 

M 

90 

VM 

AMP (V) 

IS%f   10% 
 tW   OV 

VM = 1.3V for 5d LS,74LS: VM = 1 X for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.OV tMHz 500ns 7ns 7ns 

54LSI7dLS 3.OV 1MHz 500ns 15ns fins 

54SI74S 3 X tMHz bbbns 2.5ns 2.bns 
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LOGIC DIVISION JANUARY 1982 

INVERTERS 5417404, LSO4, SO4 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417404 54174LSO4 54/74504 

UNIT 
MIn Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

VCC = MIN, VIL= MAX, 
'OH = MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

V LOW-level 
oL output voltage 

Vcc=MIN, 
VIH =MIN 

IOL=MAX

Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp 
voltage Vcc= MIN, 11= 11x —1.5 —1.5 —1.2 V 

Input current 
11 at maximum 

input voltage 
Vcc =MAX 

V1=5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
'IN input current Vcc=MAX 

VI = 2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
'IL input current Vcc= MAX 

V1= 0.4V -1.6 -0.4 mA 

V1= 0.5V -2.0 mA 

Short-circuit 
I0$ output current3 VcO MAX 

Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 -100 -40 -100 mA 

Supply current 
Icc (total) Vcc= MAX 

Ou puts 
OOH HIGH 

6 12 1.2 2.4 15 24 mA 

I 
Outputs CCL 
LOW 

18 33 3.6 6.6 30 54 mA 

NOTES AC WAVEFORM 1. For conditions shown as MIN or MAX, use the appropriate value specified under 
recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA=25°C. 
3. 10S is tested with v00T= +0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VOL= +0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS TA =25°C,Vcc=S.SV 

PARAMETER TEST CONDITIONS 

54174 54174LS 54174S 

UNIT CL =15pF RL =4000 CL =15pF,RL =2k0 CL =15pF RL =2800 

Min Max Min Max Mln Max 

tPLH Propagation delay 
tPHL 

Waveform 1 
22 
15 

15 
15 

4.5 
5.0 

ns 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VU 

LPHL~ 

V051 VM 

VM 

L ,PLH1 

VM

VM = 1.3V for 54LS174L5, VM= 1.5V for all other TTL families. 

Waveform 1 
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LOGIC DIVISION JANUARY 1982 

INVERTERS 5417405, LS05, S05 

FUNCTION TABLE 

INPUT OUTPUT 

A Y 

L H 
H L 

H = HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Hex Inverter (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7405 
40ns (tpLH) 
8ns (tpHL) 

12mA 

74LS05 
17ns (tpLH) 
15nS (tpH3 

2.4mA 

74S05 
5ns (tpLH) 

4.5ns (tpHL) 
20mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V t5%;Tq=O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±lO%;TA =-55°C1o+125°C 

Plastic DIP 
N7405N • N74LSO5N 

N74S05N 

Ceramic DIP 
N7405F • N74LSO5F 

N74S05F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54/74LS 

A Input lul 1Sul 1LSul 

Y Output tOul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA IIH and — 1.6,nA tIL' a 54l74S unit load (Sul) is 50µA IIH and 
— 2.0mA IIL, and 54174LS unit load (LSul) Is 20µA IIH and — 0.4nrA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION JANUARY 1982 

INVERTERS 5417405,1S05, S05 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

—0.5 to 
+5.5 

V

IIN Input current -30 to +5 —30 to +1 -30 to +5 —30 to +5 —30 to +1 —30 to +5 mA 

Your 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

-0.5 to 
+ Vcc

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc

-0.5 to 
+ Vcc V

TA Operating free-air temperature range —55 to +125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

VOO Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

VOH HIGH-level output voltage 5.5 5.5 5.5 V 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCc 

DEFINITIONS 

VCc 

RL = Load resistor to VCc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH• tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW 

VM 

10% 10% 

  AMP (V) 
90 

—tTHLltf) tTLH(tr)'-

+—tTLHOr) tTH Lltf)—.- 

OV 

90 

VM 

90% 

vM 

AMP (V) 

10%t ~l0% 
 tW  OV 

VM = 1.3V for 54L5174L5; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.OV 1MHz 500ns 7ns 7ns 

54LSI74LS 3.OV 1MHz 500ns 15ns fins 

5451745 3.OV 1MHz 50005 2.5n5 2.5n5 
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LOGIC DIVISION JANUARY 1982 

INVERTERS 5417405, LS05, S05 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
5417405 54174LS05 54174S05 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-output ur 
°" output current 

V = MIN, V MAX, V 5.5V cc IL= o"= 250 100 250 µ A 

V LOW-level 
°L output voltage 

Vcc =MIN, 
VIH=MIN 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 0.5 V 

Com' I 0.2 0.4 0.35 0.5 0.5 V

IOL =4mA 74LS 0.25 0.4 V 

V K Input clamp 
voltage Vcc= MIN, 11= IIK —1.5 —1.5 — 1.2 V 

Input current 
at maximum 
input voltage 

Vcc = MAX 
V1= 5.5V 1.0 1.0 mA 

V1 = 7.0V 0.1 mA 

HIGH-level 
11" input current Vcc

=MAX
V1= 2.4V 40 µA 

V 1= 2.7V 20 50 µA 

LOW-level 
' IL input current Vcc= MAX 

V1 = 0.4V -1.6 -0.4 mA 

V1= 0.5V -2.0 mA 

Supply Current 
Icc (total) Vcc= MAX 

Outputs 
ccH HIGH 

6 12 1.2 2.4 9 19.8 mA 

I 
Outputs 

ccL LOW 18 33 3.6 6.6 30 54 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VOO=5v, TA=25°c. 

AC CHARACTERISTICS TA =25°c, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 54/745 

UNIT CL =15pF, RL=40011 CL=15pF, RL=2k11 CL=15pF, RL=2800 

Min Max Min Max Min Max 

tPLH Propagation delay 
tpHL 

For 54/7405 only, 
RL = 4k11 for tpLH. 

Waveform 1 

55 
15 

32 
28 

7.5 
7.0 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM VM 

rtPHL

`

I LtPLH1 

VOUT T VM VM 

VM =1.3V for 54L51774LS, VM = LSV for all other TTL families. 

Waveform 1 
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INVERTER/BUFFER/DRIVERS 5417406, 07 

FUNCTION TABLE 
06 '07 

INPUT OUTPUT INPUT OUTPUT 

A Y A Y 

H L H H 
L H L L 

H=HIGH voltage level 
L = LOW vol age level 

PIN CONFIGURATION 

'06 Hex Inverter Buffer/Driver (Open Collector) 
'07 Hex Buffer/Driver (Open Collector) 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7406 10ns (tpLH) 
15ns (t PHL) 

31mA

7407 
0ns((t PH J 25mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V±5q;TA=O°Cto+70°C 

MILITARY RANGES 
V00=5Vs10q;TA=-55°Cto+125° C 

Plastic DIP N7406N • N7407N 

Ceramic DIP N7406F • N7407F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A Input 1ul 

Y Output lOul 

NOTE 
Where a 54174 unit load lull is understood to be 40µA IIH and — 1.6mA IIL. 

LOGIC SYMBOL 

'06 '07 

__8t,.O-_!. 2 1 A 
2 

3 A Y 4 3 A 
Y 4

5 A Y 6 5 A Y 6 

9 
A 

8 9 8 

11 A 
V 

10 1110 

13 A 12 13 12 

LOGIC SYMBOL (IEEEIIEC) 
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INVERTER/BUFFER/DRIVERS 5417406, 07 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

VGG Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 5.5 —0.5 to + 5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

Vour Voltage applied to output in HIGH output state —0.5 to +30 -0.5 to +30 V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIN HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

I IK Input clamp current —12 mA 

VoH HIGH-level output voltage 30 V 

'CL LOW-level output current 
Mil 30 mA 

Corn' I 40 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCc 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes is and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 

1TLH' tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

VM 

10% 

1W 
90 

VM 

10% 

. — tTHL(tf) tTLHltr)~ 

—tTLHUd tTHL(it)--

90 

VM 

90 

VM 

AMP (V) 

DV 

AMP lV) 

10%f- 
 tyy  

-10 % 
 0V 

VM= 1.3V for 54LSI74LS; VM= f.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.SV 1MHz 500ns ins Ins 

54LSI74LS 3.SV 1MHz 500ns 15ns 6ns 

54S174S 3.SV fMHz 500ns 2.5n5 2.505 
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INVERTER/BUFFER/DRIVERS 5417406, 07 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
5417406, 5417407 

UNIT 
Min Type Max 

IOH HIGH-level output current Vcc= MIN, VIH= MIN, VIL= MAX, 
VOH = 30V 

250 µA 

VOL LOW-level output voltage Vcc= MIN, VIH= MIN, 
VIL= MAX 

1OL= 16mA 0.4 V 

IoL =30mA Mil 0.7 V 

IoL=40mA Com'I 0.7 V 

VIK Input clamp voltage Vcc = MIN, II= IIK — 1.5 V 

Input current at maximum 
input voltage Vc=MAX,AX V1-- 5.5V c 1.0 mA 

IIH HIGH-level input current Vcc =MAX, V1 2.4V 40 µA 

'IL LOW-level input current Vcc =MAX, V1= 0.4V —1.6 mA 

Icc Supply current (total) Vcc= MAX 

ICCH Outputs HIGH 
06 

30 48 mA 

ICCL Outputs LOW 32 51 mA 

ICCH Outputs HIGH 07 29 41 mA 

IccL Outputs LOW 21 30 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA=25°C. 

AC WAVEFORMS 

'06 '07 
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN~ VM 

LIPHL~I 

VOUT vM 

VM

I_IPLH1 
VM 

VIN ~VM TVM 

I..tPHL
`
... I'IPLH~ 

VOUT T VM I VM 

VM = 1.3V for 54LSI74LS, VM = t.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.oV 

PARAMETER TESTCONDITIONS 

54/7406 54/7407 

UNIT CL =15pF RL =11012 CL =15pF RL =1100 

Min Max Min Max 

t PLH Propagation delay 
tpHL 

Waveform 1, '06 
Waveform 2, '07 

15 
23 

10 
30 

ns 
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GATES 5417408,1S08, S08 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H= HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input AND Gate 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7408 15ns 16mA 

74LS08 9ns 3.4mA 

74S08 5ns 25mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc =5V±5%;TA =0°Cto+70°C 

MILITARY RANGES 
Vcc=5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N7408N • N74LS08N 

N74S08N 

Ceramic DIP 
N7408F • N74LS08F 

N74S08F 
S54S08F • S54LS08F 

Flatpack S54S08W • S54LS08W 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A, B Inputs 1ul 1Sul 1LSul 

Y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load lull is understood to be 40µA IlH and — 1.6mA 'IL' a 54174S unit load (Sul) is 50µA IIN and 
— 2.0mA IIL, and 54I74LS and load ILSul) is 20µA IlH and - 0.4mA 'IL' 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

2 

9 

10 

& 3 
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GATES 5417408, LS08, S08 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

VGG Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current -30t0 +5 -30t0 +1 -30t0 +5  -30t0 +5 -30t0 +1 - 30 to +5 mA 

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54/74LS 54/74S 

UNIT 
Min Nom Max Min Nom Max Mln Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

'DL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 

VIL= +0.7V MAX for 54S at TA = + 125-c only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZODT of Pulse Generators. 
D =Diodes are 1N916, 1 N3064, or equivalent. 

tTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

0% 

tW 

VM

/
10%~ 

90% 

~tTHL(tf) 

-u--tTLH(tr) 

tTLH(td n 

tTHL(t0-+ 

90% 

VM 

tW 

90% 

VM 

AMP (hf 

0V 

AMP (V) 

10% 
0V 

VM= 1.3V for 54LS174LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.0V 1MHZ 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 50005 15ns Ens 

54S174S 3.0V 1MHz 500ns 2.5n5 2.5n5 
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GATES 5417408, LS08, S08 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
5417408 54174LS08 54I74S08 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

Vcc= MIN, VIH= MIN, 

IOH =  MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc= MIN, 
VIL =MAX 

IOL =  MAX 
Mi! 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V

IoL=4mA 74LS 0.25 0.4 V 

V K Input clamp 
voltage Vcc= MIN, II= I1K — 1.5 —1.5 —1.2 V 

Input current 
11 at maximum 

input voltage 
Vcc = MAX 

V1=5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
I" input current 

V MAX 
°C

V1=2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
'IL input current 

Vcc=MAX 
V1= 0.4V - 1.6 -0.4 mA 

V1= 0.5V -2.0 mA 

Short-circuit 
IOS output current3

Vcc= MAX 
Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 -100 -40 -100 mA 

Supply Current 
IC° (total) 

Vcc=MAX 

I Ou puts  
HIGH 

11 21 2.4 4.8 18 32 mA

IOCL 

LOW
Outp 20 20 33 4.4 8.8 32 57 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25°C. 
3. 'OS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VCL= +0.45V MAX for 54S at TA= +125°C only. 

AC CHARACTERISTICS TA =25°C, VC°=5.0V 

PARAMETER TEST CONDITIONS 

54/74 541741S 54174S 

UNIT CL =15pF, RL =400tt CL =15pF, RL=2k0 CL =15pF, RL =2800 

Min Max Min Max Min Max 

iPLH Propagation delay 
tPHL 

Waveform 1 
27 
19 

15 
20 

7.0 
7.5 

ns 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN

I~(PHL~ 
`

I 

VOUT T VM 

VM= 1.3V for 54LS174LS: VM = 1.5V for all other TTL families. 

Waveform 1 
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GATES 54/7410,54/7411, 1S10, LS11, S10, S11 

Triple Three-Input NAND ('10), AND ('11) Gates 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7410 9ns 6mA 

74LS10 iOns 1.2mA 

74S10 3ns 12mA 

7411 iOns 11 mA 

74LS11 9ns 2.6mA 

74S11 5ns 19mA 

ORDERING CODE 

FUNCTION TABLE 
INPUTS OUTPUTS 

A B C Y( 10) Y('11) 

L L L H L 
L L H H L 
L H L H L 
L H H H L 
H L L H L 
H L H H L 
H H L -1 L 
H H H L H 

H=HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

VcC =5Vt10%;TA =-55°Cto+125°C 

Plastic DIP 
'10 

N7410N • N74LS1ON 
N74S1ON 

11 N7411N • N74LS11N 
N74S11N 

Ceramic DIP 
10 

N7410F • N74LS1OF 
N74S10F 

S54S1OF • S54LS1OF 

'11 
N7411F • N74LS11F 

N74S11F 
S5411F • S54S11F 

Flatpack 
'10 S54S1OW • S54LS1OW 

'11 S5411W • S54S11W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A-C Inputs 1ul 1Sul 1LSul 

Y Output lOul 10Su) lOLSul 

NOTE 
Where a 54174 unit load (up is understood lobe 40µA IlH and — 1.6mA IIL, a 54(74S unit load (Sal) is 50µA IlH and 
— 2.OmA IIL, and 54I74LS unit load (LSul) is 20µA IIH and — 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417410, 5417411, LS10, LS11, S10, S11 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

V

IIN Input current 
-30 to 

+5 
—30to 

+1 
—30 to 

+5 
—30 to 

+5 
—30 to 

+1 
-30 to 

+5 
mA

VOUT 
Voltage applied to output in HIGH 
output state P 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54174LS 54174S UNIT

Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current 
'10 -400 -400 -1000 µA 

'11 —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL = +0.7V MAX for 54S at TA= + 125'C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT= Termination resistance should be equal to ZCUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

  AMP IV) 

— 1THLlItl tTLH(trl—~ 

.—tTLHltr) tTHLltfl—.- 

90% 

VM 

90% 

VM 

OV 

AMP IV) 

10%t - ~10% 
 tW  OV 

VM = 1.3V for 54LS174LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amptitude Rep. Rate Puts, Width tTLH 1THL 

54174 3.OV 1MHz boons 7n5 ins 

54LS174LS 3.OV 1MHz 500ns 15n0 Ens 

54S174S 3.OV 1MHz SOOns 2.5n5 2.s5s 
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GATES 54/7410,54/7411, LS10, LS11, S10, S11 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
5417410, 11 54174LS10, 11 54174510, 11 

UNIT 
Min Typ2 Max Min Typ2 Max Min Type Max 

V HIGH-level 
OH output voltage 

Vcc = MIN, VIL = MAX, 
VIH = MIN, IOH = MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL
V 

output voltage 
Vcc =MIN, 
VIH = MIN 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IoL =4mA 74LS 0.25 0.4 V 

V K Input clamp 
voltage Vcc= MIN, II= IIK —1.5 —1.5 —1.2 V 

II
Input current 
at maximum 
input voltage 

Vcc = MAX 
VI =5.5V 1.0 1.0 mA 

VI = 7.0V 0.1 mA 

'IC

HIGH-level 
input current 

V MAX=
V1= 

Cc 
2.4V 40 µA 

V 1= 2.7V 20 50 µA 

'IL 
LOW-level 
input current Vcc= MAX 

VI= 0.4V -1.6 -0.4 mA 

V 1= 0.5V -2.0 mA 

'OS 
Short-circuit 
output current3

Vcc = MAX 
Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 -100 -40 -100 mA 

loc 
Supply current 
total (total)

Vcc= MAX 

Outputs 
CCH HIGH 

'10 
3 6 0.6 1.2 7.5 12 mA 

IccL OOutputs 9 16.5 1.8 3.3 15 27 mA 

IccH Outputs HIG
'11 

6 12 1.8 3.6 13.5 24 mA 

Ou 
CCL 

LOwuts 
15 20 3.3 6.6 24 42 mA 

NOTES 
t. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT =+0.5V and VCC=VCC 

MAX +0.5v. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. VOL= +0.45V MAX for 54S at TA= + 125°C only. 

AC WAVEFORMS 

'10 '11 
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

vti

VI

 

tPH L~ t PLH' 

VIN ~ 

PML~ I- P L̂ 

VOUT 
\ VM I VM COOT TVM VM 

VM = 1.3V for 54LSr74LS: VM = 1.SV for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA = 25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 54/74S 

UNIT CL =15pF RL =40052 CL =15pF,RL =2kf2 CL =15pF RL =2800 

Min Max Min Max Min Max 

tPLH Propagation delay 
t PHL 

Waveform 1, '10 22 
15 

15 
15 

4,5 
5.0 

ns 

tPLH Propagation delay 
t PHL 

Waveform 2, '11 27 
19 

15 
20 

7.0 
7.5 

ns 
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GATES 5417413,1S13 

DESCRIPTION 
The '13 contains two 4-input NAND gates 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming Slowly 
changing input signals into sharply de-
fined, jitter-free output signals. In addi-
tion, they have greater noise margin than 
conventional NAND gates. 

Each circuit contains a 4-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transitions, and pro-
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive-
going and negative-going input threshold 
(typically 800mV) is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia-
tions. As long as three inputs remain at a 
more positive voltage than VT+MAX' the 
gate will respond in the transitions of the 
other input as shown in Waveform 1. 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D Y 

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

H= HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Dual 4•Input NAND Schmitt Trigger 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7413 17ns 17mA 

74LS13 17ns 3.5mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V55%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5Vt10%;TA =-55°Cto+125°C 

Plastic DIP N7413N • N74LS13N 

Ceramic DIP N7413F • N74LS13F S54LS13F 

Flatpack S54LS13W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54I74LS 

All Inputs 1ul 1LSul 

Y Output 10ul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40,A IIH and — 1.6mA IIL, and a 54I74LS unit load ILSul) is 20,A IIH and 
—0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417413,1S13 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

V

IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 

mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

IlK Input clamp current — 12 — 18 mA 

IOH HIGH-level output current —800 -400 /rA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1 N9t6, 1N3064, or equivalent. 
ITLH. ITHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

VM 

10% 

1W 
90% 

VM 

10% 

~tTHLItt) ITLHItrh 

ITLHItrl ITH LIIf)-

AMP IV) 

0V 

90% 

VM 

90% 

VM 

AMP IV) 

10%j- 
 iW 

~10% 
0V 

VM = 1.3V for 54LS/74LS; VM = t.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH ITHL 

54/74 3.0V 1MHz 500ns ins ins 

54LS/74LS 3.0V 1MHz 500ns 15ns 6n5 

54S/74S 3.0V 1MHZ 500ns 2.5ns 2.5n5 
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GATES 54/7413, 1S13 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperatu a range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417413 54174LS13 

UNIT 
Min Type Max Min Typ2 Max 

VT+ Positive-going threshold Vcc=5.0V 1.5 1.7 2.0 1.4 1.6 1.9 V 

VT _ Negative-going threshold V = 5.0V 0.6 0.9 1.1 0.5 0.8 1.0 V 

PVT Hysteresis (VT+ — VT_) Vcc = 5.0V 0.4 0.8 0.4 0.8 V 

VOH HIGH-level output voltage 
Vcc= MIN, VI = VT-MIN,

'OH = MAX 
Mil 2.4 3.4 2.5 3.4 V

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, 

VI = VT+ MAX 

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc =MIN, 11 =11K -1.5 -1.5 V 

T+ 
Input current at positive-
going threshold 

V 5.0V, V - V cc= - r+ -0.65 -0.14 mA 

T-
Input current at negative-
going threshold 

V 5.0V V - V cc = , - r- -0.85 -0.18 mA 

Input current at maximum 
input voltage 

V MAX 
cc

VI = 5.5V 1.0 mA 

V1 =7.0V 0.1 mA 

(1H HIGH-level input current Vcc = MAX 
V1= 2.4V 40 µA 

V1= 2.7V 20 ,A 

'IL LOW-level input current Vcc = MAX, V1 =0.4V -1.6 -0.4 mA 

'OS

Short-circuit output 
current3

Vcc = MAX 
Mil -20 -55 -20 -100 mA 

Com'I -18 -55 -20 -100 mA 

Icc Supply current (total) Vcc = MAX 

Outputs 
ccH HIGH 

14 23 2.9 6 mA 

Outputs 
IccL LOW 20 32 4.1 7 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at vcc=by, TA=25°c. 
3. IOS is tested with VOUT = + 0.5V and Vcc = VCC MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54LSI74LS 

UNIT CL =15pF RL =400t1 CL =15pF,RL =2ktt 

Min Max Min Max 

tPLH Propagation delay 
1PHL 

Waveform 1 
27 
22 

22
27 

ns 

AC WAVEFORM 

VM = 1.5V (54174131, VM = 1.3V (54Ls174LSt3l 

~Vlrsf(f / \rç Vtref(L) 

•fPMC~ 

~VM 

•iPLlf 

VM

V1ret(Hl= 1.7V for 't3, 1.ev for 'L513 

VlretlLl=0.9V for 't3, 0.8V for 'L513 

Waveform 1 
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GATES 5417413, LS13 

TYPICAL CHARACTERISTICS 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

20 

IT 8 

10 

I O4 

02 

~ 0 

V 

O 

O 

TA 25 'C 

POSITIVE-GOING THRESHOLD _ 
VOLTAGE. VT 

NEGATIVE-GO NC THRESHOLD 

VOL AGE. 
I 

V T

HYSTERES S. V T , -V T

45 1.75 E 5.25 

ACC SUPPLY VOLTAGE V 

(54/74) 

HYSTERESIS vs TEMPERATURE 

860 

840 

800 

— 820 

610 

0 800 

> Tao 
I , 

770 

1 
760 

750 
- 75 -SO -25 0 26 50 75 100 

TA-FREE AIR TEMPERATURE- C 

3 

2 

1 

55 

125 

(54/74, 54LS/74LS 
VIN ve VOUT 

TRANSFER FUNCTION 

VCC = 
_TA= 25°C 

04 08 12 16 

VI INPUT VOLTAGE V 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

2.0 
TA 25'C 

VT. 

VT 

SAT 

45 4.75 5.25 

VCC-SUPPLY VOLTAGE-VOLTS 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
AMBIENT TEMPERATURE 

CO 

VCC - S OV 

vT. 

AT_ 

SAT 

0  
]5 25 25 75 

TA_AMBIENT TEMPERATURE- C 

125 
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SCHMITT TRIGGERS 5417414, LS14 

DESCRIPTION 

The '14 contains six logic inverters which 
accept standard TTL input signals and 
provide standard TTL output levels. They 
are capable of transforming slowly chang-
ing input signals into sharply defined, 
jitter-free output signals. In addition, they 
have greater noise margin than conven-
tional inverters. 

Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow in-
put transition, and provide different input 
threshold voltages for positive and nega-
tive-going transitions. This hysteresis be-
tween the positive-going and negative-
going input thresholds (typically 800mV) is 
determined internally by resistor ratios 

and is essentially insensitive to tempera-
ture and supply voltage variations. 

FUNCTION TABLE 
INPUT OUTPUT 

A Y 

0 1 
1 0 

PIN CONFIGURATION 

Hex Inverter Schmitt Trigger 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7414 15ns 31 mA 

74LS14 15ns 10mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V s5%;TA =O° C10+70° C 

MILITARY RANGES 
Vcc=5V x10%;TA =-55 ° Cto+125°C 

Plastic DIP N7414N • N74LS14N 

Ceramic DIP N7414F • N74LS14F S5414F • S54LS14F 

Flatpack S5414W • S54LS14W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A Inputs 1 ul 1 LSul 

Y Output 10ul 10LSul 

NOTE 
Where a 54/74 unit load(ul is understood lobe 40µA IIH and —1.6mAI IL. a(td a 54174L5 unit load ILSull is 20µA IIH and 
—0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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SCHMITT TRIGGERS 5417414,1S14 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

— 0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V

'IN Input current —30 to 
+5 

-30 to 
+1 

—30 to 
+5 

—30 to 
+1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3564, or equivalent. 
iTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

VM 

10% 

IW 
90% 

VM 

10% 

-tTHL(tf) 

- --ITLH(ir) 

ITLH(td-..- 

ITHL(tf)-.. 

AMP (V) 

0V 

90 

VM 

90% 

VM 

AMP (V) 

10%t   
1W  

-10% 
0V 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54174 3.0V 1MHz 500n5 ins 7n5 

54LSI74LS 3.0V 1MHz 500ns t5ns Ens 

54S174S 3.0V 1MHz 500ns 2.5n5 2.5ns 
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SCHMITT TRIGGERS 5417444,1S14 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417414 54174LS14 

UNIT 
MIn Typ2 Max Min Typ2 Max 

VT+ Positive-going threshold Vcc=5.0V 1.5 1.7 2.0 1.4 1.6 1.9 V 

VT- Negative-going threshold Vcc =5.0V 0.6 0.9 1.1 0.5 0.8 1.0 V 

PVT Hysteresis (VT+ —VT _)  Vcc = 5.0V 0.4 0.8 0.4 0.8 V 

VCH HIGH-level output voltage 
Vcc=MIN, V1=VT-MIN' 

ICH=MAX 
Mil 2.4 3.4 2.5 3.4 V

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, 
V1= VT+ MAX 

IoL= MAX 
Mit 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, l I= I1K -1.5 -1.5 V 

T+ 
Input current at 

positive-
going threshold 

V 5.0V, V -V cc= I -  T+ -0.43 -0.14 mA 

T -
Input current at negative•
going threshold 

V S.0V, V V cc= — - T- -0.56 -0.18 mA 

Input current at maximum 
input voltage 

V MAX 
cC

VI=5.5V 1.0 mA 

VI=7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
VI = 2.4V 40 µA 

V1=2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, V1= 0.4V -1.2 -0.4 mA 

'OS

Short-circuit output 
current3

Vcc = MAX 
Mil -20 -55 -20 -100 mA 

Com'I -18 -55 -20 -100 mA 

ICC Supply current (total) Vcc= MAX 

Outputs 
cCH HIGH 22 36 8.6 16 mA 

ICCL LOW
Outp

39 39 60 12 21 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= + 0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the Short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA = 25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF RL =40012 CL =15pF,Rl =2k0 

Min Max Min Max 

tPLH Propagation delay 
tPHL 

Waveform 1 
22 
22 

22 
22 

ns 

AC WAVEFORMS 

VM =1.SV for 54174 

VM = 1.3V for 54LS174LS. 

Vlref(H) 

~tPHL 

`V M 

} VlrefIL) 

~1PLlf 

VM 

Vlreft H)=1.1V for'14 Vlreff L)= 0.9V for 'r4 

1.6V for'LS14 0.8V for 'L514 

Waveform 1 
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SCHMITT TRIGGERS 5417414,1S14 

TYPICAL CHARACTERISTICS 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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INVERTER/BUFFER/DRIVERS 54/7416,17 

FUNCTION TABLE 
'16 '17 

INPUT OUTPUT INPUT OUTPUT 

A Y A Y 

L H L L 
H L H H 

H=HIGH voltage level 
L = LOW vol age level 

PIN CONFIGURATION 

'16 Hex Inverter Buffer/Driver (Open Collector) 
'17 Hex Buffer/Driver (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7416 
10ns (tpLH) 
15ns (tpHL) 

31mA

7417 
6ns (tpLH) 
20ns (t PHL) 

25mA

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc=5V ±10%;TA= -55°Cto +125°C 

Plastic DIP N7416N • N7417N 

Ceramic DIP N7416F • N7417F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A Input iul 

Y Output 10ul 

NOTE 
A 54174 unit load lull is understood to be 40µA IIH and — 1.6nrA 'IL 

LOGIC SYMBOL 

'16 '17 

1 A Y 2 1 A Y 2 

3 A v 4 3 A y 4 

5 A Y 6 5 A Y 6 

9 A Y 8 6 A Y 8 

11 A Y 10 11 A V 10 

1312 13 A Y 12 

LOGIC SYMBOL (IEEEIIEC) 
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INVERTER/BUFFER/DRIVERS 5417416,17 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5t0 
+ 5.5 

—0.5t0 
+ 5.5 

V

I IN Input current —30t0 
+5 

—30t0 
+5 

mA

VOUT Voltage applied to output in HIGH output state —0.5 to + 15 — 0.5 to + 15 V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54,74 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V

Com'I 4.75 5.0 5.25 V 

VIN HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

VOH HIGH-level output voltage 15 V 

IOL LOW-level output current 
Mil 30 mA 

Com'I 40 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'1 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

DEFINITIONS 

VCc VCc 
90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

—ITHL(4) tTLHltrl—

t- ITLH(lr) tTHLIlO—.- 

90% 

VM 

90% 

VM 

AMP (V) 

DV 

AMP (V) 

IW

VM = 1.3V for 54LSI74LS; vM = 1.SV for all other TTL families. 

RL= Load resistor to Vcc; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, ITHL Values should be less than or equal to the table entries. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.OV 1MHz 500n5 7ns 7ns 

54LS/74LS 3.0V 1MHz 500n5 15ns fins 

545/745 3.OV 1MHz 500ns 2.5ns 2.Sns 
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INVERTER/BUFFER/DRIVERS 54/7416,17 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air emperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
5417416, 5417417 

UNIT 
Min Typ2 Max 

IOH HIGH-level output current 
VCC= MIN, VIH = MIN, VIL= MAX, 

VOH = 15V 
250 µA 

VOL LOW-level output voltage Vcc= MIN, VIH=MIN, 
VIL = MAX 

IOL=16mA 0.4 V 

IoL=30mA Mil 0.7 V 

IOL =40mA Com'I 0.7 V 

VIK Input clamp voltage VGG= MIN, I1= IIK —1.5 V 

II Input current at maximum 
input voltage Vcc= MAX, V1= 5.5V 1.0 mA 

IIH HIGH-level input current Vcc =MAX, V1=2.4V 40 µA 

Ill. LOW-level input current VGG = MAX, V1= 0.4V —1.6 mA 

IOO Supply current (total) VGG = MAX 

'CCH Outputs HIGH 
16 

30 48 mA 

ICCL Outputs LOW 32 51 mA 

ICCH Outputs HIGH .17 29 41 mA 

ICCL Outputs LOW 21 30 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro. 

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC = 5V, TA = 25C. 

AC WAVEFORMS 

'16 '17 
WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN~

I 

VM 
JJ

 t~tPNL•I 

VOUT VM 

VM 

LtPLH.1 

VM 

VIN VM
 /

11VM 

I•tPNL• I''PL 

VOUT T VM VM 

VM = 1.3V for 54LS17<LS, VM = 1.SV for all Other TTL Iamilies. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°c, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

5417416 5417417 

UNIT CL=15pF,RL =110O CL =15pF RL =110O 

Min Max Mln Max 

tPLH Propagation delay 
tPHL 

Waveform 1, '16 
Waveform 2,'17 

15 
23 

10 
30 

ns 
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GATES 5417420, 5417421, LS20, LS21, S20 

FUNCTION TABLE 
INPUTS OUTPUTS 

A B C D Y('20) Y('21) 

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

H= HIGH voltage leve 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Dual Four-Input NAND ('20), AND ('21) Gate 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7420 10ns 8mA 

74LS20 10ns 0.8mA 

74S20 3ns 8mA 

7421 12ns 8mA 

74LS21 9ns 1.7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA=O°Cto+70°C 

MILITARY RANGES 
Vcc=5Vt1O%;TA =-55 °Cto+125°C 

Plastic DIP 
'20 

N7420N • N74LS20N 
N74S20N 

'21 N7421N • N74LS21N 

Ceramic DIP 
'20 

N7420F • N74LS2OF 
N74S20F 

S5420F • S54LS20F 
S54S20F 

'21 N7421  • N74LS21F 

Flatpack 
'20 

S5420W • S54LS20W 
S54S20W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 54/74 54/74S 54174LS 

A-D Inputs lul 1Sul 1LSul 

Y Output lOul 10Sul 10LSul 

NOTE 
Where a 54174 unit load lull is understood lobe 40µA IIH and — 1.6mA IIL' a 54/74S unit load (Sul) is 50µA IIH and 
—2.0mA 'IL' and 54774LS unit load ILSull is 20µA IIH and —0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417420, 5417421, LS20, LS21, S20 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

—0.5 to 
+5.5 

V

'IN Input current 
—30t0 
+5 

—30t0 
+1 

 —30t0 
+5 

 —30t0 
+5 

—30t0 
+1 

 — 30 to 
+5 

mA

VouT 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc

-0.5 to 
+ Vcc

-0.5 to 
+ Vcc

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Mln Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

IOH HIGH-level output current 
'20 -400 -400 -1000 µA 
'21 —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 
90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

iW 

VM 

10% 10% 

90% 

tTHL(UI 

-tTLH(tr) 

tTLH(trl—~

ITHL(tfl—+ 

AMP (V) 

Ov 

90% 

VM 

1W 

90% 

VM 

10% 

— — = VM = 1.3V for 54LS174LS; VM= 1.5V for all other TTL families. 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT Termination resistance Should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

AMP (VI 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width ITLH tTHL 

54174 3.OV 1MHz SOOns 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

54SI74S 3.OV 1MH2 500ns 2.Sns 2.Sns 
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GATES 5417420, 5417421,1S20,1S21, S20 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54/7420, 21 54/74LS20, 21 54/74520 

UNIT 
Min Typ2 Max Mln Typ2 Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

Vcc = MIN, VIL= MAX, 
VIN = MIN, 'OH = MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'l 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc=MIN+ 
VIH= MIN, 
VIL=MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IoL= 4mA 74LS 0.25 0.4 V 

Input clamp 
VIK voltage Vcc= MIN, 11= 11K — 1.5 — 1.5 — 1.2 V 

Input Current 
II at maximum 

input voltage 
Vcc = MAX 

VI  =5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
II" input current Vcc=MAX 

V1= 2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
L input current 

V = MAX CC 
V1= 0.4V -1.6 -0.4 mA 

V1= 0.5V -2.0 mA 

Short-circuit 
IOS output current3

Vcc = MAX 
Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 - 100 -40 - 100 mA 

Supply current 
IOC (total) Vcc=MAX 

Outputs 
CCH HIGH 

'20 
2 4 0.4 0.8 5 8 mA 

1ccL Outputs 6 11 1.2 2.2 10 18 mA 

Outputs 
CCH HIGH 

'21 
6 8 1.2 2.4 mA 

Ou 
1CCL 

LLOWuts 
11 13 2.2 4.4 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro. 

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC= 5V, TA= 25°C. 
3. IOS Is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.SV. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. VOL=+ 0.45V MAX for 54S at TA=+125-C only. 

VOST 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VINJI 

VM 

f 
I~IPHL~7 

~vM 

VIN ~Vp, 

I..tPHL ̀\I 

your T VM 

VM = 1.3V for 54LSI74LS'. VM = 1.5V for all other TTL 13T,1,05. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°c, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 54174S 

UNIT CL =15pF R1=40012 CL =15pF, RL =2k0 CL =15pF, RL =28012 

Min Max Min Max Min Max 

tPLH Propagation delay 
'PHL 

Waveform 1, '20 22 
15 

15 
15 

4.5 
5.0 

ns 

PLH Propagation delay ? 

PHL 
Waveform 2, '21 19 20 ns 
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GATE 5417425 

LOGIC DIAGRAM 

FUNCTION TABLE 
INPUTS OUTPUT 

A B C D G Y 

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

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Dual Four-Input NOR Gate With Strobe 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7425 9ns 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =SV±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N7425N 

Ceramic DIP N7425F S5425F 

Flatpack S5425W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A-D Inputs 1ul 

G Input 4u1 

Y Output 10ul 
NOTE 
Where a 54174 unit load lull is understood to be 40µA IIH and — 1.6mA 'IL' 

LOGIC SYMBOL 

3 
5 
a v 5
2 
1 

11 
9 

10 Y 6 
12 
13 

LOGIC SYMBOL (IEEEIIEC) 
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GATE 5417425 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5to+5.5 -0.5to+5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

I IK Input clamp current — 12 mA 

'OH HIGH-level output Current —800 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

T A Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916. 1N3064, or equivalent. 

tTLH tTHL values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tw 

V 

0% 10% 

+-ITHL(tU tTLHPd~ 

tTLHOr) 5TH LIftI-

AMP (VI 

0V 

90% 

VM 

90 % 

VM 

AMP (V) 

10%J 
 SW  

}, 10%
 OV 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pulse Width ITLH tTHL 

54174 3.0V 1MHz bdOns Ins 7ns 

54Lal74LS 3.OV tMHZ 500ns t5ns fins 

54SI74S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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GATE 5417425 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
5417425

UNIT 
Min Type Max 

VON HIGH-level output votlage Vcc = MIN, VIL= MAX, 'OH= MAX 
Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, IOL = MAX 
Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK — 1.5 V 

II Input current at maximum 
input voltage 

Vcc=MAX, V1= 5.5V 1.0 mA

IIH HIGH-level input current Vcc=MAX, V1= 2.4V 
G input 160 µA 

Other inputs 40 µA 

' IL LOW-level input current Vcc=MAX, VI =0.4V 
G input —6.4 mA 

Other inputs —1.6 mA 

'OS

Short-circuit output 
current3

Vcc = MAX 
Mil —20 —55 mA 

Com'I —18 —55 mA

Icc Supply current (total) Vcc= MAX 
ICCH Outputs HIGH 8 16 mA 

IccL Outputs LOW 10 19 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. IOS w tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA =25°C, VCC=5.oV 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF,RL =40011 

Min Max 

tPLH Propagation delay 
tPHL 

Waveform 1 22
15 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIH~ VM 

~tPHL~ 

VOUT ~VM 

VM = 1.3V for 54LSI74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATES 5417426,1S26 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H=HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NAND Gate (Open Collector) 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7426 14ns 8mA 

74LS26 16ns 1.6mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±1Ok;TA=-55°Cta+125°C 

Plastic DIP N7426N • N74LS26N 

Ceramic DIP N7426F • N74LS26F S5426F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A, B Inputs lul 1LSul 

Y Output 10ul 10LSul 

NOTE 
Where 054174 unit load (up is understood to be 40µA IIH and — 1.6nrA 'IL and a 54174LS unit load (LSulI is 20µA IIH and 
—0.4mA 'IL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417426,L526 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V

'IN Input current -30 to 
+5 

-30 to 
+1 

—30 to 
+5 

—30 to 
+1 

mA 

VouT Voltage applied to output in HIGH output state 
—0.5 to 

+15 
—0.5 to 

+15 
-0.5 to 

+15 
—0.5 to 

+15 
V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 54/74 54/74LS 
UNIT 

Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current — 12 — 18 mA 

VoH HIGH-level output voltage 15 15 V 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

VCC 

DEFINITIONS 

vcc 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, ITHL Values should be less than or equal lathe table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

IW 

VM 

10% 10% 

90% 

-ITHLIIII ITLHItrh 

f tTLHltr) ITHLIHI--

AMP IVI 

0V 

90 

VM 

90% 

VM 

AMP IVI 

10%-
 1W 

! ~10%  
0V 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54174 3.0V 1MHz 500ns ins 7n5 

54LS/74LS 3.0V 1MHz 500n5 15n5 fins 

54S174S 3.0V 1MHz 5000s 2.5n5 2.5n5 
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GATES 5417426,1S26 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417426 54174LS26 

UNIT 
Mln Typ2 Max Min Type Max 

'OH HIGH-level output current Vcc =MIN, 
V MAX IL= 

VOH= 15V 1000 1000 µA 
VOH =12V 50 50 µA 

VOL LOW-level output voltage cc 
V 

= 
MIN IH = 

I 
oL 

MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, l= IIK —1.5 —1.5 V 

II
Input current at maximum 
input voltage Vcc=MAX 

VI= 5.5V 1.0 mA 

VI=7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
V1= 2.4V 40 µA 

VI = 2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, V1= 0.4V -1.6 -0.4 mA 

cc Supply current (total) Vcc = MAX 
IccH Outputs HIGH 4 8 0.8 1.6 mA 

ICCL Outputs LOW 12 22 2.4 4.4 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specitied under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF, RL =1kt2 CL =15pF, RL=2k0 

Min Max Min Max 

tPLH Propagation delay 
t PHL 

Waveform 1 24 
I' 

32 
28 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN 7L  VM 
IILIPHI`'\I

VOUT IT  VM

VM 
L'PLK1 

VM 
VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATES 5417427,1S27 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C Y 

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

H= HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Triple Three-Input NOR Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7427 9ns 13mA 

74LS27 10ns 2.7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V z5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V 10%;TA =-55°Cto+125°C 

Plastic DIP N7427N • N74LS27N 

Ceramic DIP N7427F • N74LS27F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A-C Inputs 1ul 1LSul 

Y Output 10ul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood lobe 40µA IIH and — 1.6mA IIL' a 54174LS unit load (LSuq is 20µA IIH and 
—0.4mA IIL' 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417427,1S27 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

VGG Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
-5.5 

-0.510 
+7.0 

V 

' IN Input current —30 to 
+5 

—30to 
+1 

—30 to 
+5 

—30 to 
+1 

mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

Ilx Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCc 

DEFINITIONS 

VCc 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
c L= Load capacitance includes jig and probe capacitance: see AC CHARACTERIS-

TICS for value. 
RT= Termination resistance should be equal to ZCUT of Pulse Generators. 
D =Diodes are 1N916, 1N3564, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90 

t - tTHL(tt) ITLH(1r)-

-.--tTLH(tr) tTHLl4)—► 

AMP IV) 

OV 

90 

VM 

90% 

VM 

IW r 

AMP (VI 

10% 
 OV 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54/74 3.OV 1MHZ 500n5 7ns 7ns 

54LS/74LS 3.OV 1MHZ 500ns 15ns fins 

54S/74S 3.OV 1MHZ 5000s 2.5ns 2.5n5 
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GATES 5417427,1S27 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
5417427 54174LS27 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIL= MAX, l = MAX 
Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
V ° IH = MIN

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 —1.5 V 

Input current at maximum 
input voltage V MAX 

C°

VI = 5.5V 1.0 mA 

VI = 7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
V1= 2.4V 40 µA 

VI=2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, V1 0.4V -1.6 -0.4 mA 

1OS
Short•circuit output 
current3 Vcc= MAX 

Mil —20 -55 -20 -100 mA 

Com'I —18 —55 —20 -100 mA 

ICC Supply current (total) Vcc= MAX 
ICCH Outputs HIGH 10 16 2.0 4 mA 

ICCL Outputs LOW 16 26 3.4 6.8 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=SV, TA 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA=25°c, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54/74 54174LS 

UNIT CL =15pF,RL =40012 CL =15pF RL =2kf1 

Min Max Min Max 

iPLH Propagation delay 
PHL itt 

Waveform 1 11 15 ns 

VOUT 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN 7 L VM 

I LiPHL..1 

\
VM 

VM 

L 1PLH1 

VM 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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BUFFER 5417428 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H=HIGH voltage evel 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NOR Buffer 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7428 7ns 23mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc SV±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N7428N 

Ceramic DIP N7428F 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54/74 

A, B Inputs 1ul 

Y Output 30uI 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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BUFFER 5417428 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VouT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current — 12 mA 

'OH HIGH-level output current —2400 µA 

IOL LOW-level output current 
Mil 48 mA 

Com'I 48 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are tN916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

W 

10% 10 

VM 

/° 

--ITHLIII) 

f  ITLHlIr) 

tTLHltrl- -

ITHLltfl—.-- 

90 

VM 

IW 

90 

VM 

0% 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families 

AMP IV) 

OV 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.OV tMHz 5000s 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns 6n5 

54SI74S 3.OV 1MHZ SOOns 2.5ns 2.5o5 
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BUFFER 5417428 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417428 

UNIT 
Min Typ2 Max 

VCH HIGH-level output voltage Vcc = MIN, VIL= MAX, 'OH= MAX 
Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, IoL= MAX 
Mu 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, ll= IIK — 1.5 V 

I Input current at maximum 
input voltage V MAX, V = 5.5V cc= I - 1.0 mA 

IIN HIGH-level input current Vcc=MAX, VI=2.4V 40 µA 

'IL LOW-level input current Vcc= MAX, VI= 0.4V -1.6 mA 

'OS 
Short-circuit output 
current3 Vcc= MAX 

Mil —70 -180 mA 

Com'I —70 -180 mA 

ICC Supply current (total) Vcc = MAX IccH Outputs HIGH 12 21 mA 

ICCL Outputs LOW 33 57 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA =25°C, Vcc =5.oV 

PARAMETER TEST CONDITIONS 

54174 

UNIT RL =13312 

Min Max 

tPLH Propagation delay Waveform 1 9.0 ns 
t PHL CL= 50pF 12 

tPLH Propagation delay 
Waveform 1 15 

ns 
t PHL CL = 150pF 18 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VU 

II
LPHL

`

I 

VOUT ` VU 

VM= 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATES 5417430,1S30 

FUNCTION TABLE 
INPUTS OUTPUT 

A B C D E F GH Y 

L X X X X 

x
x
x
x
x
~
x
x
x
 

X X H 
X L X X X X X H 
X X L X X X X H 
X X X L X X X H 
X X X X L X X H 
X X X X X X X H 
X X X X X L X H 
X X X X X X L H 
HH H H H N H L 

H=HIGH voltage level 
L = LOW voltage level 
5 = Don't care 

PIN CONFIGURATION 

Eight•Input NAND Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7430 11 ns 2mA 

74LS30 11ns 0.5mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc=5V ±10%;TA= —55°Cto +125°C 

Plastic DIP N7430N • N74LS30N 

Ceramic DIP N7430F • N74LS30F S54LS30F 

Flatpack S54LS30W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A-H Inputs lul 1LSul 

Y Output 10ul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 400A IIH and — 1.6rnA IIL' and 54/74LS unit load ILSul) is 20µA IIH and 

— 0.4ntA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATES 5417430,1S30 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

VOO Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

-0.5 to 
+7.0 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

V 

'IN Input current -30 to 
+5 

—30 to 
+1 

-30 to 
+5 

—30 to 
+1 mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —400 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance: see AC CHARACTERIS. 

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH, tTHL values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

vM 

tw 

10% 10 

VM 

90% 

..—tTHLUf) tTLHlirl . 

.—tTLHltrl tTHLUfh 

AMP IVI 

OV 

90 

M 

90% 

VM 

10%f 
 tW 

~10%

VM= 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

AMP IVl 

by 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54174 3.OV 1MHZ 500ns 7ns Ins 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

5401745 3.OV 1MHz 50005 2 5n 2.5ns 

S19neliCS 3.55 



LOGIC DIVISION JANUARY 1982 

GATES 5417430, LS30 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417430 54/74LS30 

UNIT 
Min Typ2 Max Min Type Max 

VOH HIGH-level output voltage Vcc = MIN, VlL = MAX, IOH = MAX 
Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
V = cH MIN' IH = 

I MAX 
oL

Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= I1K —1.5 —1.5 V 

Input current at maximum 
inputvoltage 

V MAX 
cc

V1=5.5V 1.0 mA 

V1=7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
V1= 2.4V 40 µA 

V1=2.7V 20 µA 

11L LOW-level input current Vcc =MAX, V1= 0.4V -1.6 -0.4 mA 

'OS

Short-circuit output 
current3 Vcc= MAX 

Mil —20 -55 -20 -100 mA 

Com'I —18 —55 —20 -100 mA 

Icc Supply current (total) Vcc = MAX 
I ll Outputs HIGH 1 2 0.35 0.5 mA 

CCL Outputs LOW 3 6 0.6 1.1 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA = 25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 

UNIT CL =15pF RL =4000 CL=15pF,RL =2k0 

Min Max Min Max 

t PLH Propagation delay 
t PHL 

Waveform 1 
22 
15 

15 
20 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN 7 VM

L tPHL~ LIPLIf~ 

yOUT

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATES 5417432,1S32, S32 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H = HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input OR Gate 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7432 12ns 19mA 

74LS32 14ns 4.0mA 

74S32 4ns 28mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V x5%;TA =o°Cto+70°C 

MILITARY RANGES 
Vcc=5V t10%;TA =-55°Cto+125°C 

Plastic DIP 
N7432N • N74LS32N 

N74S32N 

Ceramic DIP 
N7432F • N74LS32F 

N74S32F S5432F • S54LS32F 

Flatpack S5432W • S54LS32W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A, B Inputs lul 1Sul 1LSul 

Y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load lull is understood to be 40µA IlH and — 1.6mA 'IL' a 54174S unit load (Sul) is 50µA IIH and 
— 2.0mA 'IL' and a 54174LS unit load ILSuIl is 20µA IlH and — 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

2 

4 5 
9 

10 

12 
13 

3 

6 

8 
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GATES 5417432,1S32, S32 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

-0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

- 0.5 to 
+ 5.5 

V 

'IN Input current 
- 30 to 

+5 
— 30 to 

+1 
—30t0 

+5 
—30t0 

+5 
 — 30 to 

+1 
— 30 to 

+5 
mA 

V 
oUT 

Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N30e4, or equivalent. 
1TLH. tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

10% 

1W 
7 - 90% 

vM 

10% 

—tTHLltt) tTLHltrl" 

a—tTLHltr) tTHLltfl—•+

AMP IVl 

CV 

90 % 

VM 

90% 

VM 

AMP IVl 

~10 
tW  OV 

VM = 1.3V for 5dLS174LS, VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

bd174 3.OV 1MHz 5000s 7ns 705 

54LSI74LS 3.OV 1MHz SOOns 15ns Ens 

54S/74S 3.OV 1MHZ 005ns 2.bos 2,bns 
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GATES 5417432, LS32, S32 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
5417432 54/74LS32 54174S32 

UNIT 
Min Typ2 Max Mln Type Max Min Type Max 

V HIGH-level 
OH output voltage 

Vcc= MIN, VIH= MIN, 
'OH= MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc = MIN, 
VIL=MAX 

IoL= MAX 
Mil 0.2 0.4 0.25 0.4 0.5 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

Input clamp 
VIK voltage Vcc= MIN, 11= IIK —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
VOc = MAX 

VI=5.5V 1.0 1.0 mA 

VI = 7.0V 0.1 mA 

HIGH-level 
IIH input current Vcc= MAX 

VI= 2.4V 40 µA 

V = 2 7V 20 50 µA 

LOW-level 
'IL input current Vcc= MAX 

VI= 0.4V - 1.6 -0.4 mA 

VI= 0.5V -2.0 mA 

Short-circuit 
IOS output current3

Vcc _ MAX 
Mil —20 -55 -20 -100 -40 -100 mA 

Com'I — 18 —55 —20 -100 -40 -100 mA 

Supply current 
IOC (total) Vcc=MAX 

Ou puts 
cml HIGH 15 22 3.1 6.2 18 32 mA 

I 
Outputs ccL LOW 23 38 4.9 9.8 38 68 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25-c. 
3. IOS is tested with VouT= +0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA 25C, Vcc =5.0V 

PARAMETER TESTCONDITIONS 

54174 54/74LS 54/74S 

UNIT CL =15pF RL =4000 CL =15pF, RL =2k0 CL =15pF, RL =2800 

Min Max Min Max Min Max 

t PLH Propagation delay 
t FFiL 

Waveform 1 
15 
22 

22 
22 

7.0 

7.0 ns 

AC WAVEFORM 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN ~VM 

-tpNL-I 

VOUT TVM 

VM = /.3V for 54LS174L0. VM = 1.5V for all nine, TTL families. 

Waveform 1 
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BUFFERS 5417433, LS33 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H= HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NOR Buffer (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7433 11 ns 23mA 

74LS33 19ns 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V 35%;TA =0°C1o+70°C 
MILITARY RANGES 

Vcc =5V t10%;TA =-55°Cto+125°C 

Plastic DIP N7433N • N74LS33N 

Ceramic DIP N7433F • N74LS33F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A, B Inputs lul 1LSul 

Y Output 30u1 30LSul 

NOTE 

Where a 54174 unit load lull is understood to be 40µA IlH and — 1.0mA 'IL' a 54/74LS unit load 1LSul) is 20µA IIH and 
—0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFERS 5417433,1S33 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Voo Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
-5.5 

—0.5 to 
+7.0 

V 

'IN Input current —30 to 
+5 

—30t0 
+1 

—30 to 
+5 

—30 to 
+1 mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ VCC 

-0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

VCC Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

II < Input clamp current —12 —18 mA 

VoH HIGH-level output voltage 5.5 5.5 V 

IOL LOW-level output current 
Mil 48 12 mA 

Com'I 48 24 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes lig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators, 

1TLH 1THL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

- tTHLUt) 

-- tTLH(tr) 

tTLHltr(-

ITH LOf)-.-

AMP (V) 

0V 

90% 

VM 

IW 

90% 

VM 

10% 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL amllies. 

AMP (V) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54174 3.0V 1MHz 500ns 705 7ns 

54LSI74LS 3.0V 1MHz 500n5 15ns fins 

54SI7dS 3.0V 1MHz 500ns 2.5n5 2.5n5 
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BUFFERS 5417433, 1S33 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417433 54174LS33 

UNIT 
Min Type Max Min Type Max 

'OH HIGH-level output current V = MIN, VIL =MAX, VOH =5.5V 250 250 µA 

VOL LOW-level output voltage Vcc= MIN, 
VIH = MIN 

IoL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL = 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK —1.5 —1.5 V 

I 
1

Input current at maximum 
input voltage V MAX 

cc

V1= 5.5V 1.0 mA 

V1=7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
V1= 2.4V 40 µA 

V 1=2.7V 20 µA 

' IL LOW-level input current Vcc =MAX, V1=0.4V -1.6 -0.4 mA 

Icc Supply current (total) Vcc = MAX 
1CCH Outputs HIGH 12 21 1.8 3.6 mA 

ICCL Outputs LOW 33 57 6.9 13.8 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC= 5V, Tq= 25°C. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 

UNIT RL =1330 CL =45pF,RL =66752 

Min Max Min Max 

tpLH Propagation delay 
t PHL

CL =50pF for 54/7433 
Waveform 1 

15 
18 

32 
28 

ns

tPLH Propagation delay 
tpHL

CL = 150pF for 54/7433 
Waveform 1 

22 
24 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

y VM VM IN

JII 
t~tPHl~ LtPLH'I 

VOUT VM VM 

VM = 1.3V for 54LSI74LS, VM = 1.SV for all other TTL families. 

Waveform 1 
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BUFFERS 5417437,1S37, S37 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H = HIGH voltage eve! 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two•Input NAND Buffer 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7437 11 n s 22 m A 

74LS37 12ns 3.5mA 

74537 4ns 33mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±S%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10~;TA =-55°Cto+125°C 

Plastic DIP 
N7437N • N74LS37N 

N74S37N 

Ceramic DIP 
N7437F • N74LS37F 

N74S37F 
S54S37F • S54LS37F 

Flatpack S54S37W • S54LS37W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A, B Inputs lul 2Sul 1LSul 

Y Output 30u1 30Su1 30LSul 

NOTE 
Where a 54(74 unit load (up is understood to be 40µA I(H and — 1.6rnA IIL, a 54(745 unit load (Sul) is 50µA ! lH and 
—2.OmA 'IL' and 54174LS unit load (LSu0 is 20µA IIH and —0.4rnA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFERS 5417437, LS37, S37 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

V

' IN Input current -30t0 +5
-30 to 

+1
—30 to 

+5
—30to 

+5
—30 to 

+1
—30 to 

+5 mA 

V 
our 

Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54f74LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current — 1200 - 1200 -3000 µA 

IDL LOW-level output current 
Mil 48 12 60 mA 

Com'I 48 24 60 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA= + t25°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH. 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

.-lTHLltll tTLHltr) 

+ - tTLHltr) 

1W 

VM 

90% 

tTHLItII-+

90 

VM 

iW 

90 

VM 

AMP (V) 

0V 

AMP (VI 

10% 
 OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V tMHz 500n0 Ins Ins 

54LS174LS 3.0V 1MHz 5000s 15ns Ens 

54S174S 3.0V 1MHz 500ns 2.50s 2.5n5 
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BUFFERS 5417437, LS37, S37 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
54/7437 54/74LS37 54/74537 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

V HIGH-level 
O" output voltage 

VCC = MIN, VIL=MAX, 
lo"= MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

VOL 
LOW-level 
output voltage 

Vcc =MIN, 

VIH = MIN 
IoL=MAX 

Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IoL =12mA 74LS 0.25 0.4 V 

Input clamp 
VIK voltage Vcc= MIN, 11= 'IF —1.5 —1.5 —1.2 V 

Input current 
l I at maximum 

input voltage 
Vcc =MAX 

V1=5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
" input current V = MAX OO 

V1= 2.4V 40 µA 

V1= 2.7V 20 100 µA 

LOW-level 
'IL input current 

V 0= MAX 
V1= 0.4V -1.6 -0.4 mA 

V1=0.5V -4.0 mA 

Short-circuit 
'OS output current3 V 0 = MAX 

Mil —20 -70 -30 -100 -50 —225 mA 

Com'I —18 —70 -30 -100 -50 -225 mA 

Supply current 
IOO (total) 

Vcc=MAX 

Ou puts 
OO" HIGH 

9 15.5 0.9 2 20 36 mA

I 
Outputs 

ccL LOW 34 54 6 12 46 80 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. 1Os is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second for the 5417437 and 54/74L537, and 100 milliseconds for the 
54174537. 

4. VOL = +0.45V MAX for 545 at TA= + 125°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=Soy 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 54174S 

UNIT CL =45pF, RL =13312 CL =45pF, RL =6670° CL =50pF, RL =930 

Min Max Min Max Min Max 

t PL" Propagation delay 
tp"L 

Waveform 1 
22 
15 

24 
24 

6.5 
6.5 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN .J  / VM 

_I 
I~tPMI_I 

VOUT ` VM 

VM = 1.3v for 54LS/74LS, VM= 1 CV for all other TTL families. 

Waveform 1 
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BUFFERS 5417438, LS38, S38 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H = HIOH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NAND Buffers (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7438 13ns 28mA 

74LS38 19ns 3.5mA 

74538 6.5ns 33mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N7438N • N74LS38N 

N74S38N 

Ceramic DIP 
N7438F • N74LS38F 

N74S38F 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

A, B Inputs tul 2Sul 1LSul 

Y Output 30u1 30Su1 30LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA 'IN and — 1.6mA 'IL' a 54I74S unit load (Sul) is 50µA IIH and 
— 2.OmA 'IL' and 54174LS unit load (LSuI) is 20µA IIH and — 0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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BUFFERS 5417438,1S38, S38 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

IIN Input current -30 to +5 —30 to +1 —30t0 +5 —30t0 +5 —30 to +1 —30 to +5 mA 

VouT

Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

-0.5 to 
+ VCG 

—0.5 to 
+ Vcc 

—0.5 to 
+ VCC 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 541745 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

VoH HIGH-level output voltage 5.5 5.5 5.5 V 

IGL LOW-level output current 
Mil 48 12 60 mA 

Com'I 48 24 60 mA 

TA Operating free-air temperature 
M i I —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to Vcc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, ITHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

1W AMP IV) 

0V 

90% 

NEGATIVE 
PULSE 

VM 

10% 

VM 

10% 

90% 

POSITIVE 
PULSE 

10% 

.- tTH Lltl) 

..-tTLHltr) 

lTLHlirh 

tTHL(tll-.- 

90% 

VM 

90% 

VM 

AMP (VI 

 tW 
~10%  

0V 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH ITHL 

54174 3.0V 1MHz 500n5 7ns 7ns 

54LSI74LS 3.0V 1MHz 500ns 15ns Ens 

54SI74S 3.0V 1MHz 50005 2.bns 2.5n5 
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LOGIC DIVISION JANUARY 1982 

BUFFERS 5417438,1S38, S38 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417438 54174LS38 54174S38 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

el HIGH-loutput ur 
°" output current 

V = MIN V MAX, V 5.5V cc ~ IL =  OH = 250 250 250 µA 

V LOW-level 
°L output voltage 

VC°= MIN, 
VIH = MIN 

IoL =  MAX 
Mil 0.2 0.4 0.25 0.4 0.5 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V

IoL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp 
voltage Vcc= MIN, 11= IIK — 1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
Vcc =MAX 

VI=5.5V 1.0 1.0 mA 

VI= 7.0V 0.1 mA 

HIGH-level 
I" input current 

V = MAX 
°C

VI=2.4V 40 µA 

VI=2.7V 20 100 µA 

LOW-level 
IL input current 

V = MAX 
0O

VI= 0.4V - 1.6 -0.4 mA 

V1= 0.5V -4.0 mA 

Supply current 
IC° (total) 

Vcc= MAX 

Outputs 
°CH HIGH 

5 8.5 0.9 2 20 36 mA 

ICCL 
Outp
LOW 

34 34 54 6 12 46 80 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 54174S 

UNIT CL =45pF RL =1330 CL =45pF, RL =6670 CL =50pF, RL =9311 

Min Max Min Max Min Max 

tpL" Propagation delay 
t PHL 

Waveform 1 
22 
18 

32 
28 

10 
10 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM VM 

f tPHL'I I~tpLH~l 

VOUT 

 

cI 
VM I VM 

VM = 1.3V for 54L5174LS, VM= 1.5V for all other TTL families. 

Waveform 1 
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BUFFER 5417439 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H=HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two•Input NAND Buffer (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7439 11 ns 4.5mA (IccH) 
30mA (Icc) 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V a5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V a10%;TA =-55°Cto+125°C 

Plastic DIP N7439N 

Ceramic DIP N7439F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A, B Inputs 1ul 

Y Output 30u1 

NOTE 
A 54174 unit load (ul) is understood to be 40µA IIH and — 1.6mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFER 5417439 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

VGc Supply voltage 7.0 7.0 V 

VIN Input voltage 
—0. to 
+5.5 

- 0.5 to 
+5.5 

V

I IN Input current 
—30t0 

+5 
— 30 to 

+5 
mA

VOUT Voltage applied to output in HIGH output state —0.5 to +VcG —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54,74 

UNIT 
Min Nom Max 

VGG Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

III< Input clamp current —12 mA 

VoH HIGH-level output voltage 5.5 V 

IOL LOW-level output current 
Mil 48 mA 

Com'I 48 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Corn' I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCc 

DEFINITIONS 

VCc 

RL=Load resistor to VGG; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 

AT = Termination resistance should be equal to ZOUT of Pulse Generators. 

1TLH. tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

—tTHLlIf) tTLHltrl— . 

.—tTLH(ir) tTHLOf)—.- 

AMP fV) 

0V 

90% 

VM 

1W 

90% 

VM 

VM = t.3V for 54LS/74LS; VM = 1.5V for all other TTL 

AMP (V) 

X10% 
0V 

amilies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.OV 1MHZ 500ns 7ns 7ns 

54LS/74LS 3.OV 1MHz 500n5 t5ns Ens 

54S/74S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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BUFFER 5417439 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417439 

UNIT 
Min Type Max 

'OH HIGH-level output current Vcc = MIN, VIL= MAX, VCH=5.5V 250 µA 

VOL LOW-level output voltage Vcc = MIN, VIH= MIN, 'CL= MAX 
Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK —1.5 V 

1 Input current at maximum 
input voltage V c =MAX, MAX V 1 — 5.5V c — 1.0 mA 

IIH HIGH-level input current Vcc = MAX, VI= 2.4V 40 µA 

'IL LOW-level input current Vcc = MAX, VI= 0.4V -1.6 mA 

ICC Supply current (total) Vcc = MAX I CCH Outputs HIGH 4.5 8.5 mA 

1CCL Outputs LOW 30 54 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are are VCC=5V, Tq=25°C. 

AC CHARACTERISTICS Tq=25°C, VCC =5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =45pF RL =1330 

Min Max 

tPLH 
tPHL 

Propagation delay Waveform 1 22
18 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

V VM VM 

IN I I 
I~tPHL~I I*iPLH~I 

VOUT 
1 

VM I VM 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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BUFFERS 5417440,1S40, S40 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D Y 

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

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Dual Four•Input NAND Buffer 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7440 11 ns 11 mA 

74LS40 12ns 1.8mA 

74S40 6ns 18mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc =5V±5%;TA =0°Cto+70°C 

MILITARY RANGES 
VCC=5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N7440N • N74LS40N 

N74S40N 

Ceramic DIP N7440F • N74LS40F 
N74S40F S54S40F 

Flatpack S54S40W 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE 
PINS DESCRIPTION 54174 54174S 54174LS 

A-D Inputs lul 2Sul 1LSul 

Y Output 30u1 30Su1 30LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL' a 54174S unit load (Sul) is 50µA IIH and 
— 2.OmA 'IL' and a 54174LS unit load (LSup is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL 

5 2 

5 
A 

10 
6 

Y a 
72 C

13 D

LOGIC SYMBOL (IEEEIIEC) 
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BUFFERS 5417440, LS40, S40 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

IIN Input current -30 to +5 —30 to +1 —3010 +5  —30 to +5 -30 to +1 —30 to +5 mA 

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ VGC 

—0.5 to 
+ VOC 

—0.5 to 
+ VGC 

—0.5 to 
+ VGG 

-0.5 to 
+ VCG 

—0.5 to 
+ VcG V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Mln Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

Ilx Input clamp current —12 —18 —18 mA 

IDH HIGH-level output current — 1200 - 1200 -3000 µA 

1O1. LOW-level output current 
Mil 48 12 60 mA 

Com'I 48 24 60 mA 

TA Operating free-air temperature 
Mu I -55 +125 -55 +125 -55 +125 °C 

Corn  0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCc 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERISE 

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH, tTHL Values should be less than or equal to the table entries. 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

M 

iW 

VM 

10% 10% 

90% 

-tTHLltf1 ITLH(1r1-► 

.--fTLH(tr) fTHLlffl-. 

AMP (V) 

0V 

90 

VM 

90% 

VM 

AMP (V) 

~10% 
1w  0V 

VM = 1.3V for 54L5I74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Widfh 1TLH 1THL 

54174 3.0V 1MHZ 500n5 Ins ins 

54LS174L5 3.0V 1MHZ 500ns 15ns fins 

54S174S 3.0V 1MHZ 500ns 2.5ns 2.5n5 
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BUFFERS 5417440, LS40, S40 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
5417440 54/74LS40 54174540 

UNIT 
Min Typ2 Max Min Type Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

V = MIN, VIL=MAX, 
IOH= MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

V LOW-level 
oL output voltage 

Vcc= MIN, 
VIH = MIN 

IOL= 
MAX

Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL =12mA 74LS 0.25 0.4 V 

VIK Input clamp 
voltage Vcc= MIN, II= IIK —1.5 — 1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
Vcc = MAX 

VI  =5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
' IN input current Vcc= MAX 

V1= 2.4V 40 µA 

V1  =2.7V 20 100 µA 

LOW-level 
' IL inputcurrent

Vcc=MAX 
VI = 0.4V -1.6 -0.4 mA 

V 1=0.5V -4 mA 

Short-circuit 
1OS output current3

Vcc = MAX 
Mil —20 -70 -15 -100 -50 -225 mA 

Com'I —18 —70 -15 -100 -50 -225 mA 

Supply current 
'CC (total) Vcc= MAX 

Ou puts 
ccH HIGH 

4 8 0.45 1 10 18 mA 

I 
Outputs 

CCL LOW 17 27 3 6 25 44 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA = 25°C. 
3. 1c infested with VOUT= +0.SV and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. The 54174S45 test time for IOS should not exceed 100ms. 

4. VOL= +0.45V MAX for 54S at TA= +125°C only. 

AC CHARACTERISTICS TA =25°C, V°°=5.0V 

PARAMETER TEST CONDITIONS 

54174 54/74LS 54174S 

UNIT CL =15pF RL =1330 CL =45pF, RL =6670 CL =50pF, RL =930 

Min Max Min Max Min Max 

t PLH 
Propagation delay 

t PHL 
Waveform 1 

22 
15 

24 
24 

6.5 
6.5 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM VU 

LI ~J 
tPHL-

`

I LtPLH'I 

VOUT ` VM I VU 

VM = 1.3V for 54LS/74LS, VM= 1.5V for alt other TTL families. 

Waveform 1 
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DECODERS 5417442,1S42 

• Mutually exclusive 
outputs 

• 1-of-8 demultiplexing 
capability 

• Outputs disabled for 
input codes above nine 

BCD-To-Decimal Decoder (1-of-10) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7442 15ns 28mA 

74LS42 18ns 7mA 

DESCRIPTION ORDERING CODE 

The 42 decoder accepts four active HIGH 
BCD inputs and provides 10 mutually ex-
clusive active LOW outputs, as shown by 
logic symbol or diagram. The active LOW 
outputs facilitate addressing other MSI 
units with active LOW input enables. 

The logic design of the '42 ensures that all 
outputs are HIGH when binary codes 
greater than nine are applied to the inputs. 

The most significant input, A3, produces a 
useful inhibit function when the '42 is 
used as a 1-of-8 decoder. The A3 input can 
also be used as the Data input in an 8-out-
put demultiplexer application. 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV±S%;TA =0°Ct0+70°C 
MILITARY RANGES 

VCC =5V±1O%;TA =—asCto+125°C 

Plastic DIP N7442N • N74LS42N 

Ceramic DIP N7442F • N74LS42F S5442F • S54LS42F 

Flatpack S5442W • S54LS42W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A0-A3 Inputs 1 ul 1 LSul 

0-9 Ouputs 10ul 10LSul 

NOTE 
Where a 54174 unit load lull is understood to be 40µA IIH and — 1.6/nA IIL, and a 54/74LS unit load (LSul) is 20µA IIH and 
— 0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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DECODERS 5417442,1S42 

LOGIC DIAGRAM 

A0

(16) 

(1) '(2) 

0 1 

1 1= Pin number 

Ccc = Pin 16 
GND=Pin 6 

Al A2 A3

(14) . (13) (12) 

(31 ' 141 '151 ' 181 '171 191 '110) '(111 

2 3 q 5 8 7 6 9 

FUNCTION TABLE 

A3 A2 A3 AG 0 1 2 3 4 5 6 7 8 9 

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

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

H - HIGH voltage levels 

L = LOW voltage levels 

ABSOLUTE MAXIMUM RATINGS (Over operating free•air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
-5.5 

—0.5 to 
+ 7.0 

V 

IIN Input current -30 to 
+5 

-30 to 
+1 

-30 to 
+5 

- 30 to 
+1 

mA 

Vou1 Voltage applied to output in HIGH output state 
—0.5 to 

+Vcc 

—0.5 to 

+Vcc 

—0.5 to 

+Vcc 

—0.5 to 

+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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DECODERS 5417442, 1S42 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
5417442 54174LS42 

UNIT 
Min Type Max Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
'OH =MAX 

Mil 2.4 3.4 2.5 3.4 V 
Com'I 2.4 3.4 2.7 3.4 V 

VOL OW-level oL output voltage P 9 
VOO =MIN, 
V MIN, IH =
VIL -MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 —1.5 V 

Input current at maximum 
input voltage V MAX 

cc

VI =5.5V 1.0 mA 

VI=7.0V 0.1 mA 

'IN HIGH-level input current Vcc = MAX 
V 1= 2.4V 40 µA 

VI = 2.7V 20 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.4V -1.6 -0.4 mA 

'OS 
Short-circuit output 
current3 Vcc = MAX 

Mil —20 -55 -20 -100 mA 

Com'I —18 —55 —20 -100 mA 

Icc Supply current4 (total) VOO = MAX 
Mil 28 41 7 13 mA 

Com'I 28 56 7 13 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VOC=5V, TA=25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration at the short circuit should not 
exceed one second. 

4. ICC is measured with all outputs open and all inputs grounded. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF RL =4000 CL =15pF,RL =2k0 

Min Max Min Max 

tpLH Propagation delay 
tpHL Address to output 

Waveform 1 
3 logic levels 

30 
30 

30 
30 

ns

t PLH Propagation delay 

tPHL Address to output 
Waveform 1 
2 logic levels 

25 
25 

25 
25 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

V VM ~M IN 

LtPHL~ I•*PLH~ 

BOUT 
\ 

VM VM 

VM = t.3V for 54LS/74LS, VM = t.5V for all other TTL families. 

Waveform 1 
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DECODERS 5417442,1S42 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are iN916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEOATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW 

VM VM 

10% 10% 

90% 

—ITHL(tU 

---tTLH(ir) 

ITLH(ir)—~ 

tTHL(t1)—► 

90% 

VM 

90% 

VM 

 iW 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL 

AMP (V) 

DV 

AMP (V) 

`10%  
DV 

amilies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulae Width 1TLH tTtll 

54174 3.OV 1MHz 500ns 7n0 ins 

54LS/74LS 3.OV 1MHz 500ns 15ns Ens 

5451745 3.OV 1MHz 500ns 2.bns 2.5ns 
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DECODER/DRIVER 5417445 

• 80mA output sink 
capability 

• 30V output breakdown 
voltage 

• Ideally suited as lamp or 
solenoid driver 

• See '42 for standard TTL 
output version 

• See '145 for "LS" version 

DESCRIPTION 

The '45 decoder accepts BCD inputs on 
the A0 to A3 address lines and generates 
10 mutually exclusive active LOW outputs. 
When an input code greater than "9" is ap-
plied, all outputs are off. This device can 
therefore be used as a 1-of-8 decoder with 
A3 used as an active LOW enable. 

The '45 can sink 20mA while maintaining 
the standardized guaranteed output LOW 
voltage (VOL) of 0.4V, but it can sink up to 
80mA with a guaranteed VOL of less than 
0.9V. 

The '45 features an output breakdown volt-
age of 30V and is ideally suited as a lamp 
or solenoid driver. 

PIN CONFIGURATION 

BCD-To-Decimal Decoder/Driver (Open Collector) 

TYPE MAX IoL
TYPICAL SUPPLY CURRENT

(Total) 

7445 80mA 43mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V ±5%;TA =0°Cto +70°C 
MILITARY RANGES 

Vcc =5V ±10%;TA = -55°Cto +125°C 

Plastic DIP N7445N 

Ceramic DIP N7445F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A0-A3 Inputs 1ul 

0-9 Outputs 12.5u1 
NOTE 
A 54174 unit load lull is understood to be 40,A IIH and — 1.6mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

BCD/DEC 
15 t O ^.1 

1 
I,QLL 

 2 
2 . 3 

14 2 3 4.4 

4 
J,4LL 

N. 5 
N. 6 

!!.4 6 "
74N. 9 
8 .t0

12 
6 9 

4 .,, 
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DECODER/DRIVER 5417445 

LOGIC DIAGRAM 

03 A2 Al 
(12) (13) (14)

A0 
(15) 

(11) (10) (9) 

9 S 7 
I )=Pin number 

ACC = Pin 16 
GN0=Pin 6 

(n 
6 

(3) 

FUNCTION TABLE 

A3 A3 Al Ag O i ₹
L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

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

H=HIGH voltage levels 
L = LOW voltage levels 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 V 

'IN Input current —30t0 
+5 

 —30t0 
+5 

mA

VOUT Voltage applied to output in HIGH output state —0.5 to +30 -0.5 to +30 V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54,74 

- UNIT 
Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Corn') 4.75 5.0 5.25 V 
VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
MII +0.8 V 

Com'I +0.8 V 

I (K Input clamp current —12 mA 
VON HIGH-level output voltage 30 V 

IOL LOW-level output current 
Mil 80 mA 

Corn') 80 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 no 

3.80 Signetics 



LOGIC DIVISION JANUARY 1982 

DECODER/DRIVER 5417445 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417445 

UNIT 
Min Type Max 

OH HIGH-level output current Vcc= MIN, VIH= MIN, VIL = MAX, 
VOH = 30V 

250 µA

VOL LOW-level output voltage V = MIN, VIH =MIN, 
VIL =MAX 

IoL= 20mA 0.4 V 

IoL= 80mA 0.5 0.9 V 

VIK Input clamp voltage Voc = MIN, lI= IIK —1.5 V 

II 
Input current at maximum 
input voltage Vcc=MAX, V1= 5.5V 1.0 mA 

IIH HIGH-level input current Voo= MAX, VI=2.4V 40 µA 

'IL LOW-level input current Vcc = MAX, VI=0.4V —1.6 mA 

loc Supply current3 (total) Vcc = MAX 
Mil 43 62 mA 

Com'I 43 70 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are are VCC= 5V, TA = 25°C. 
3. Measure ICC with all inputs grounded and outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF RL =1000 

Min Max 

tPLH

tPHL 

Propagation delay 
Address to output Waveform 1 

50 
50 ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN~

II

 VM 

I-.tPHL``~]] 
VOUT 

`
VM 

VM 

L̀ 1PLH1 

VM 

VM = l.3V for 54LS17dLS, VM = 1.5V for all other TTL families. 

Waveform 1 
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DECODER/DRIVER 5417445 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 

ITLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

M 

10% 

tw 
sox 

VM 

10% 

. — tTHL(tf) 

n—tTLH(tr) 

fTLH(tr( 

tTHL(ff)—. 

90% 

VM 

tyy 

90% 

VM 

10% 

VM = 1.3V for 54L5174LS; VM = 1.5V for all other TTL families. 

AMP (VI 

0V 

AMP (V) 

9V 

FAMILY 
INPUT PULSE REOUIREMENTS 

Amplitude Rep. Rate Pulse WMth iTLH tTHL 

54174 3.OV 1MHZ 500ns 7ns 7ns 

54L5/74L5 3.OV 1MHZ 500ns 1558 fins 

54S174S 3.OV 1MHZ 500n5 2.5ns 2.5ns 
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GATES 5417451, 1551,S51 

'51, 'S51 Dual 2-Wide 2-Input AND-OR-Invert Gate 
'LS51 Dual 2-Wide 3-Input, 2-Wide 2-Input AND-OR-Invert Gate 

FUNCTION TABLE 
'51, 'S51, 1/ 2 'LS51 

INPUTS OUTPUT 

A B C D Y 

H H X X L 
X X H H L 

All other combinations H 

LS51 
INPUTS OUTPUT 

A B C D E F Y 

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

All other combinations H 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7451 11 ns 5.7mA 

74LS51 12ns 1.1 mA 

74551 3.5ns 11 mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
V00 =5V±5%;TA=O°Cto+70°C 

MILITARY RANGES 
V00 =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N7451N • N74LS51N 

N74S51N 

Ceramic DIP 
N7451F • N74LS51F 

N74S51F 
S54S51F • S54LS51F 

Flatpack S54S51W • S54LS51W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54I74LS 

All Inputs 1ul 1Sul 1LSul 

Y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA 'IN and — 1.6mA 'IL' a 54/748 unit load (Sul) is 50µA IIN and 
— 2.On,A IIL, and a 54174LS unit load (LSUI) is 20µA IIH and — 0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

9 

10 

'5 ,'S51 

9 
10 
11 

'LS51 

& ≥1 & >1 

13 

~9 
13 
12 

~8 

& & 
1 1 

2 
& zt 2 

& z1 
3 3 

'6 

4 4 
& & 

5 
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GATES 5417451, LS51, S51 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

VGG Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 

+ 5.5 
-0.5 to 

+ 7.0 
—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

V

I IN Input current 
-3010 

+5
-3010 

+1
- 30 to 

+5
— 30 to 

+5
—3010 

+1
 —30t0 

+5 mA 

VOUT 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+Vcc

—0.5 to 
+VGG 

—0.5 to 
+VGG

-0.5 to 

+VCG 

—0.5 to 
+Vcc

—0.5 to 
+Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input Clamp current —12 —18 —18 mA 

'OH HIGH-level output current —400 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com' I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VGG; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance, see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, fN3064, or equivalent. 

iTLH tTI-IL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

M 

tw 

VM 

10% 10% 

LUf) 

f  tTLHltr) 

tTLHltr) 

tTHLltfh 

90% 

VM 

90% 

VM 

AMP IV) 

0V 

AMP W) 

10%f- _  _
1w  

-\10% 
0V 

VM= 1.3V ton 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width iTLH tTHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSI74LS 3.0V 1MHz 500ns 15ns brie 

54S/74S 3.0V 1MHz 500ns 2500 2 5n
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GATES 5417451, LS51, S51 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature ange unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54/7451 54/ 7 4 L S 51 54/74S51 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VO" output voltage 

Vcc = MIN, VIL=MAX, 

IOH= MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'l 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc = MIN, 
V lH = MIN 

IoL= MAX 
Mil 0.2 0.4 0.25 0.4 0.54 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

Input clamp 
VIK voltage Vcc= MIN, 11= 11K —1.5 —1.5 —1.2 V 

Input current 
II atmaximum 

input voltage 
Vcc =MAX 

V1=5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
11H input current Vcc= MAX 

V1= 2.4V 40 µA 

V 1= 2.7V 20 50 µA 

LOW-level 
IL input current V = MAX cc 

V1= 0.4V -1.6 -0.4 mA 

V1=0.5V -2.0 mA 

Short-circuit 
'OS output current3 Vcc = MAX 

Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 -100 -40 -100 mA 

Supply current 
Cc (total) Vcc=MAX 

Ou puts 
COH HIGH 

4 8 0.8 1.6 8.2 17.8 mA

I 
Outputs 

ccL LOW 7.4 14 1.4 2.8 13.6 22 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=by, TA=25°c. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VOL= +0.45V MAX for 54S at TA = + 125°C only. 

AC CHARACTERISTICS TA =25°C,VOc =5.OV 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 54/745 

UNIT CL =15pF RL =40012 CL =15pF, RL =2k0 CL =15pF, RL =2800 

Min Max Min Max Min Max 

` 22 
PHL 
PLH Propagation delay Waveform 1 

15 
20 
20 5.5 

nS 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

V VM VM IN 

I 
LtPHL~I ~tPLH'I 

VOUT 
1 

VM I VM 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATE 541741S54 

Four-Wide Two- & Three-Input AND-OR-Invert Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS54 12ns 0.9mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V±5%;TA=0°Cto+70°C 

MILITARY RANGES 
Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74LS54N 

Ceramic DIP N74LS54F 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D E F G H J K Y 

H 
X 
X 
X 

H 
X 
X 
X 

X 
H 
X 
X 

X 
H 
X 
X 

X 
H 
X 
X 

X 
X 
H 
X 

X 
X 
H 
X 

x
x
x
x
~

' 
X 
X 
X 
H 

X 
X 
X 
H 

L 
L 
L 
L 

All other combinations H 

H= HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION LOGIC SYMBOL 

INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

A-K Inputs 1LSul 

Y Output 10LSul 

NOTE 
Where a 54174LS unit load ILSul) is 20µA IIH and 
—0 dmA  IIL. 

LOGIC SYMBOL (IEEEIIEC) 
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GATE 541741S54 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage — 0.5 to + 7.0 -0.5 to + 7.0 V 

'IN Input current —30 to + 1 - 30 to + 1 mA 

Vou1 Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

I IK Input clamp current —18 mA 

'OH HIGH-level output current —400 µA 

'DL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54(74 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes lit and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH- tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

10% 

1W 

VMJ~ 

10%-i/

90% 

-. -- tTHL(tf) tTLH(trl-

-tTLH(tr) tTHLltfh 

AMP (V) 

0V 

90 

VM 

90% 

VM 

AMP (V) 

l0%- -~10% 
 1W  OV 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7n5 Ins 

54LSI74LS 3 C 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.Sns 2.5n5 
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GATE 541741S54 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS54 

UNIT 
MIn Typ2 Max 

VOH HIGH-level output voltage Vcc = MIN, VIL = MAX 'OH= MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc = MIN, VIH = MIN 
I OL = MAX 

Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 V 

Input current at maximum 
input voltage 

V =MAX.MAX V1 — 7.OV cc — 0.1 mA 

IIH HIGH-level input current Vcc =MAX, V1= 2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, VI =0.4V -0.4 mA 

os 
Short-circuit output 
current3

V MAX cc= —20 - 100 mA 

ICC Supply current (total) Vcc = MAX 
1ccH Outputs HIGH 0.8 1.6 mA

1CCL Outputs LOW 1.0 2.0 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are are VCC= SV, TA = 25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+0.SV. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS T A =25°C, Vcc =S.OV 

PARAMETER TEST CONDITIONS 

54174LS 

UNIT CL =15pF, RL =2k0 

Min Max 

tPLH Propagation delay 
tPHL 

Waveform 1 20
20 

its 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM 

tPML~ 

VOUT ~ VM 

c  
VM 

I_fPLH1
VM

VM = 1.3V for 54LS/74LS, VM = L5V for all other TTL families. 

Waveform 1 
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GATE 54174S64 

Four Two-Three•Two•Input AND•OR-Invert Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74S64 3.5ns 8mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74S64N 

Ceramic DIP N74S64F 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D E F G H J K L Y 

H 
X 
X 
X 

H 
X 
X 
X 

X 
H 
X 
X 

X 
H 
X 
X 

X 
H 
X 
X 

X 
H 
X 
X 

X 
X 
H 
X 

X 
X 
H 
X 

X 
X 
H 
X 

X 
X 
X 
H 

X 
X 
X 
H 

L 
L 
L 
L 

All othe combinations H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION LOGIC SYMBOL 

INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 

A-L Inputs 1Sul 

Y Output 10Sul 

NOTE 
A 54174s unit load (Sul) is 50i.A IIH and — 2.0mA IIL 

LOGIC SYMBOL (IEEEIIEC) 
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GATE 54174S64 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

VOO Supply voltage 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

V

'IN Input current 
—30t0 
+5 

 —30t0 
+5 

mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

T A Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174S 

UNIT 
Min Nom Max 

VOO Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current — 18 mA 

'OH HIGH-level output current — 1000 µA 

'DL LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes lig and probe capacitance: see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

1TLH tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

~tTHL(tf) 

..-tTLHltr) 

tTLH(tr)- 

ITHLltt)-+

90 

VM 

90% 

VM 

AMP IVI 

  OV 

  AMP (VI 

10 % - Sç10% 
 IW  OV 

VM = t.3V for 54LS174LS; VM = t.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth tTLH tTHL 

54174 3.0V tMHz 500ns Ins 7ns 

54LS/74LS 3.0V 1MHz SOOns t5n5 Ens 

54SI74S 3.0V 1MHz 500ns 2.Sns 2.5ns 
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GATE 54174S64 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TES F CONDITIONSI 
54!74S64 

UNIT 
Min Typ2 Max 

VCH HIGH-level output voltage Vcc= MIN, VIL = MAX, IOH = MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc = MIN, VIH= MIN, IoL= MAX 
Mil 0.5 V 

Com'I 0.5 V 

VIK Input clamp voltage Vcc= MIN, II= IIK —1.2 V 

Input current at maximum 
input voltage Vcc=MAX, MAX V1- — 5.5V 1.0 mA 

IIH HIGH-level input current Vcc=MAX, V1 2.7V 50 µA 

'IL LOW-level input current Vcc =MAX, V1=0.5V -2 mA 

OS
Short-circuit output 
current3

V = MAX CC -40 -100 mA 

'cc Supply current (total) Vcc= MAX 
IccH Outputs HIGH 7 12.5 mA 

1CCL Outputs LOW 8.5 16 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are are VOC=SV, T= 25-c. 
3. IOS is tested with VOUT = + 0.5V and VCC = VCC MAX + 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

541745 

UNIT CL =15pF RL =280U 

Min Max 

t PLH 
PHL 

Propagation delay Waveform 1 
5.5 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIN / V , 

I
J IPML~ 

VOUT 
\ VM 

\VM 

F..tPLH1 

VM 

VM = 1.3V for 54LS174LS, VM= 1.5V for all other TTL families. 

Waveform 1 
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FLIP-FLOPS 5417473, LS73 

Dual J-K Flip-Flop 

DESCRIPTION 

The '73 is a dual flip-flop with individual J, 
K, Clock and direct Reset inputs. The 7473 
is positive pulse-triggered. JK information 
is loaded into the master while the Clock 
is HIGH and transferred to the slave on the 
HIGH-to-LOW transition. For the 7473, the 
J and K inputs should be stable while the 
Clock is HIGH for conventional operation. 

The 74LS73 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable one setup time prior to the HIGH-to-
LOW Clock transition for predictable op-
eration. 

The Reset (R0) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and Data inputs, forcing the Q out-
put LOW and the Q output HIGH. 

PIN CONFIGURATION 

TYPE TYPICAL 1MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7473 20M Hz 10mA 

74LS73 45MHz 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N7473N • N74LS73N 

Ceramic DIP N7473F • N74LS73F S5473F • S54LS73F 

Flatpack S5473W • S54LS73W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

CP Clock input 2u1 4LSul 

Ro Reset input 2u1 3LSul 

J, K Data inputs lul 1LSul 

Q, Q Outputs 10ul 10LSul 

NOTE 
Where a 54174 and load all is understood to be 40µA IIH and — 1.6mA Ii L, and a 54174L5 unit load (LSull is 20µA IId 
and —0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 5417473, LS73 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

RD CPlbl J K Q Q 

Asynchronous Reset (Clear) 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

L 
H 
H 
H 
H 

X 
JL. 
J L 
IL 
IL 

X 
h 
I 
h 
I 

X 
h 
h 
I 
I 

L 
q 
L 
H 
q 

H 
q 
H 
L 
q 

H = HIGH voltage level steady state. 
Ii = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transi-

tion l a)
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi-

tion la) 

q = Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 

S = Don't care. 
JZ = Positive Clock pulse. 

NOTES 
a. The J and K inputs of the 7473 must be stable while the Clock is HIGH forconven-

tional operation. 
b. The 74LS73 is edge triggered. Data must be stable one setup time prior to the 

negative edge of the Clock for predictable operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free•afr temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5,5 

—0.5 to 
+7.0 

V

'IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

-30 to 
+1 

mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —400 -400 µA 

I OL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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FLIP-FLOPS 5417473, LS73 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
5417473 54/74LS73 

UNIT 
Min Typ2 Max Min Typ2 Max 

VoH HIGH-level output voltage 
Vcc = MIN, VIH = MIN, VIA = MAX, 

'OH = MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH = MIN, 
VIt.=MAX 

lol_= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, l= IIK —1.5 —1.5 V 

Input current at maximum 
input voltage V MAX cc= 

V1 = 5.5V All Inputs 1.0 mA 

VI =7.0V 

J, K Inputs 0.1 mA 

Ro Inputs 0.3 mA 

OP Inputs 0.4 mA 

'IN HIGH-level input current Vcc = MAX 

V 1= 2.4V 

J, K Inputs 40 µA 

Rpinputs 80 µA 

OP Inputs 80 µA 

V 1 = 2.7V 

J, K Inputs 20 µA 

A O Inputs 60 µA 

OP Inputs 80 µA 

III LOW-level input current Vcc =MAX, V1 = 0.4V 

J, K Inputs —1.6 —0.4 mA 

Ro Inputs —3.2 —0.8 mA 

OP Inputs —3.2 —0.8 mA 

'OS

Short-circuit output 
current3

Vcc= MAX 
Mil —20 -57 --20 -100 mA 

Com'I —18 —57 —20 -100 mA 

'cc Supply current° (total) Vcc = MAX 10 40 4 8 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VOO=5V, TA =25°c. 
3. IOS is tested with VOUT= +0.5V and Vcc= VCc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the clock input grounded and all outputs open, 'cc is measured with the O and O outputs HIGH in turn. 

AC CHARACTERISTICS TA=25°c, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF RL =4004 CL =15pF,RL =2k1t 

Min Max Min Max 

f MAX Maximum Clock frequency Waveform 3 15 30 MHz 

tPLH
tPHL

Propagation delay 
Clock to output 

Waveform 1, 'LS73 
Waveform 3, '73 

25 
40 

20 
30 

ns 

tpLH
tpHL

Propagation delay 
Ro to output Waveform 2 

25 
40 

20 
30 

ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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FLIP-FLOPS 5417473, LS73 

AC SETUP REQUIREMENTS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174 54174LS 

UNIT 
Min Max MIn Max 

tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns 
tw(L) Clock pulse width (LOW) Waveform 1 47 ns 
tw(L) Reset pulse width (LOW) Waveform 2 25 25 ns 
t5 Setup time J or K to Clocklal Waveform 1 0 20 ns 
th Hold time J or K to Clock Waveform 1 0 0 ns 

AC WAVEFORMS 

J,K or D 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

tMLl=o I fMHI=o 
t" tslHl 

Mf~l^-tWILI-~~ 
M M CP V V V 

—twlHl 

RESET (AD) 

RESET TO OUTPUT DELAYS, 
RESET PULSE WIDTHS 

iPHL 
'I  

tPLH 

VM 

0 VM 

0 

0 ~VM 

tPLH 

/I
VM 

0 

VM~ 

Waveform 1 

CP 

J 
OR 
K 

0 

PROPAGATION DELAY AND 1MAX 

HTPHL~ .—TPLH ~{ 

/VM 

Q ~VM 

TPHL ~I  

TPLH 

Waveform 3 

`VM 

l 

Waveform 2 

/'VM 

VM =1.3V for 54LSI74S: VM =1.5V for all other TTL famillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

1
I  tPHL 

T VM 

TPLH 

/ VM 
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FLIP-FLOPS 5417473, LS73 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, tN3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

M 

iW 

10% 10 

VM 

90 

~-tTHLltf) 

---ITLHlfrl 

tTLMltrl~ 

ITHL(if)—• 

90 

VM 

IW 

90 

VM 

AMP (V) 

OV 

AMP (V) 

10% 
OV 

VM = t 3 for 54LSI74LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54/74 3.OV 1MHz SOOns 7ns Ins 

54LS/74LS 3.0V 1MHz 500n5 15ns fins 

54S/74S 3.OV tMHz 500n5 2.5n5 2.5ns 
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FLIP-FLOPS 5417474, LS74A, S74 

DESCRIPTION 

The '74 is a dual positive edge-triggered 
0-type flip-flop featuring individual Data, 
Clock, Set and Reset inputs; also comple-
mentary Q and Q outputs. 

Set (So) and Reset (RD) are asynchronous 
active-LOW inputs and operate indepen-
dently of the Clock input. Information on 
the Data (D) input is transferred to the Q 
output on the LOW-to-HIGH transition of 
the clock pulse. The D inputs must be 
stable one setup time prior to the LOW-to-
HIGH clock transition for predictable 
operation. Although the Clock input is 
level-sensitive, the positive transition of 
the clock pulse between the 0.8V and 2.0V 
levels should be equal to or less than the 
clock-to-output delay time for reliable op-
eration. 

PIN CONFIGURATION 

Dual D-Type Flip-Flop 

TYPE TYPICAL f
YPICAL 

MAXMgX 
SUPPLY CURRENT

(Total) 

7474 25MHz 17mA 

74LS74A 33MHz 4mA 

74574 100MHz 30mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5VsS%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V 1O%;TA =-55°Cto+125°C 

Plastic DIP 
N7474N • N74LS74AN 

N74S74N 

Ceramic DIP 
N7474F • N74LS74AF 

N74S74F 
S5474F • S54LS74AF 

S54S74F 

Flatpack 
S5474W • S54LS74AW 

S54S74W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 541745 54f74LS 

D Input 1ul 1Sul 1LSul 

Ro Input 2u1 3Sul 2LSul 

Sp Input 1ul 2Sul 2LSul 

CP Input 2u1 2Su1 1LSul 

Q, Q Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load (up is understood to be 40µA IIH and — 1.5mA IIL, a 54/74S unit load (Sup is 50µA IIH antl 
— 2.0rnA IIL. and 54/74LS unit load (L5oI) is 20µA IIH and — 0.4n,A IIL' 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 5417474, LS74A, S74 

LOGIC DIAGRAM MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

SD RD CP D Q Q 

Asynchronous Set 
Asynchronous Reset 

(Clear) 
Undetermined(al 
Load "1" (Set) 
Load "0" (Reset) 

L 
H 

L 
H 
H 

H 
L 

L 
H 
H 

X 
X 

X 
I 
I 

X 
X 

X 
h 
I 

H 
L 

H 
H 
L 

L 
H 

H 
L 
H 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
I = LOW-to-HIGH clock transition. 
NOTE 
(al Both outputs will be HIGH while both SD and RD are LOW, but the output states 

are unpredictable if SD and RD go HIGH simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Voc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current -30 to +5 —30 to +1 -30 to +5 —30 to +5 -30 to +1 —30 to +5 mA 

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

-0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54/74LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —400 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 
NOTE 
VIL = + 0.7V MAX for 54S at TA = + 125C only. 
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FLIP-FLOPS 5417474, LS74A, S74 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
5417474 54174LS74A 54174574 

UNIT 
Min Type Max Min Type Max Min Type Max 

HIGH-level 
VOH output 

voltage 
Vcc =MIN,VIH =MIN,
VIL= MAX, 'OH= MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW level 
VOL output 

voltage 

MIN, 
VIH =MIN, 
VIL=MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 0.56 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 
lOL=4mA 74LS 0.25 0.4 V 

V K Input clamp 
voltage Vcc= MIN, II= IIK -1.5 -1.5 -1.2 V 

Input 
current at 

II maximum 
input

voltage 

Vcc = MAX 

V1=5.5V 1.0 1.0 mA 

V1= 7 0V 

D input 0.1 mA 

Ro input 0.2 mA 

Sp input 0.2 mA

CP input 0.1 mA 

HIGH-level 
IIH input 

current 

Vcc= MAX 
V1-24V   .

D input 40 µA 

RO input 120 µA 

SO input 80 µA 

CP input 80 µA 

V 1= 2.76 

D input 20 50 µA 

RD input 40 150 µA 

$O input 40 100 µA 

CP input 20 100 µA 

LOW-level 
'IL input 

c rrent5 
Vcc= MAX 

V,=0.46 

D input -1.6 -0.4 mA 

RO input -3.2 -0.8 mA 
Sp input -1.6 -0.8 mA 

CP input -3.2 -0.4 mA 

V1=0.5V 

D input -2 mA 

RO input -6 mA 
SO input -4 mA 

CP input -4 mA 

Short-circuit 
IOs output 

current3
Vcc = MAX 

Mil -20 -57 -20 -100 -40 -100 mA 

Com'I -18 -57 -20 -100 -40 -100 mA 

IcG 
Supply

cur- Vcc = MAX 17 30 4 8 30 50 mA
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. IOS is tested with VOUT= +0.56 and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one 

second. 
4. Measure ICC with the Clock inputs grounded and all outputs open, with the O and 0 outputs HIGH in turn. 
5. Set is tested with reset HIGH and reset is tested with set HIGH. 
6. VOL=+ 0.456 MAX for54Sat TA =+125°c only. 

AC CHARACTERISTICS TA =25°C, Vcc=S.oV 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 54S174S 

UNIT CL =15pF R1=40061 CL =15pF, RL =2kn CL =15pF, RL =2800 
MIn Max Min Max Mln Max 

f Maximum clock 
MAX frequency Waveform 1 15 25 75 MHz 

tPLH Propagation delay 
tPHL Clock to output Waveform 1 25 

40 
25 
40 

9 
g ns 

tPLH Propagation delay 
Set or Reset tPHL to output 

Waveform 2 25 
40 

25 
40 

6 
13.5 ns Waveform 2 

CP= HIGH 

t Set or Reset to 
PHL Output 

Waveform 2 
CP=LOW 40 40 8 ns 

NOTE 
Per industry convention, 1MAX is the worst case value of the maximum device operating frequency with no constraints on t„ t t, pulse width or duty cycle. 
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FLIP-FLOPS 5417474, LS74A, S74 

AC SETUP REQUIREMENTS TA =25°C, VGG =5.0V 

PARAMETER TEST CONDITIONS 
54174 54LS/74LS 54SI74S UNIT 

Min Max Min Max Min Max 

tw(H) Clock pulse width (HIGH) Waveform 1 30 25 6 ns 

tw(L) Clock pulse width (LOW) Waveform 1 37 7.3 ns 

Set or reset pulse width 
tw(L) (LOW) Waveform 2 30 25 7 ns 

Setup time (HIGH) data to 
ta(H) 

clock 
Waveform 1 20 20 3 ns 

a(L) 
Setup time (LOW) data to 

t clock 
Waveform 1 20 20 3 ns 

th Hold time data to clock Waveform 1 5 5 2 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

J,K or D 

CP 

O 

O 

tPHL 

\VM 

 1PLH 

/VM 

tI IH) 

~l~—IwlLl—w// 
VM T VM 

tPLH 

VM

tPHI~ 

VM

SET (SDI 

RESET IRD) 

O 

O 
VM = 1.3V for 54LSI74LS: VM = 1.5V for all other TTL families. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Waveform i 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

I tw~ 
\VM VM 

 tPLH 

 T VM 

 IPHL 

\VM 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

1TLH. tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 
 tw 

VM VM 

10% 10% 

90% 

tTHLItII 

" —ITLHltr) 

tTLHltrl~ 

tTH L1111—. 

90 

VM 

lW 

90% 

VM 

10% 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

AMP IVI 

0V 

AMP (V) 

Op 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.0V 1MHz 500n5 7ns 7ns 

54LSI74LS 3.0V 1MHz 500ns 15ns fins 

54SI74S 3.0V 1MHz 500ns 2.50s 2.5ns 
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LATCHES 5417475, LS75 

Quad Bistable Latch 

• 4-bit bistable latch 
• Refer to 54LS/74LS375 for 

VCC and GND on corner 
pins 

DESCRIPTION 

The '75 has four bistable latches. Each 
2-bit latch is controlled by an active HIGH 
Enable input (E). When E is HIGH, the data 
enters the latch and appears at the Q out-
put. The Q outputs follow the Data inputs 
as long as E is HIGH. The data on the Din-
puts one setup time before the HIGH-to-
LOW transition of the enable wil l be 
stored in the latch. The latched outputs re-
main stable as long as the enable is LOW. 

PIN CONFIGURATION 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7475 9n5S(tP1 )) 32mA 

74LS75 9nss((PH 
H

) 6.3mA
Lj

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc=5V d:10%;TA =-55°Cto+125°C 

Plastic DIP N7475N • N74LS75N 

Ceramic DIP N7475F • N74LS75F S5475F • S54LS75F 

Flatpack S5475W • S54LS75W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

D Input 2u1 1LSUI 

E Input 4u1 4LSUI 

All Outputs 10ul 10LSul 
NOTE 
Where a 54174 unit load (ul) is understood to be 40µA IIH and — t.6mA IIL, and a 54I74LS unit load (LSul) is 20µA IIH and 
— 0.4mA. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

c1 
3 6 7 c2 +

2 

I 1 
00 D1 03 03 16 

13-O E01 1D \ 1

15 
4 -C E2.3 D \ 14 

Oo Do O1 ~/ O2 b2 O3 a3 

I 
16 1 

I 
15 

I 
14 

I 
10 

I 
11 

I 
9 

I 
6 

D 6 

Vcc = P155 
GND=Pin 12 D 

10 
\ 11 
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LATCHES 5417475, LS75 

LOGIC DIAGRAM MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

E D O Q 

Data Enabled H 
H 

L 
H 

L 
H 

H 
L 

Data Latched L X q q 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
q = Lower case letters indicate the state of referenced output one setup time prior to 

the HIGH-to-LOW Enable transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V

'IN Input current —30t0 
+5 

 —30t0 
+1 

—30t0 
+5 

—30t0 
+1 

mA 

VOOT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 

+ Vcc 

— 0.5 to 

+ Vcc 
—0.5 to 

+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —400 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

3.102 Signetics 



LOGIC DIVISION JANUARY 1982 

LATCHES 5417475, LS75 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
5417475 54174LS75 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, 
VIL= MAX, 'OH = MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL=MAX 

IoL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= 11K -1.5 -1.5 V 

Input current at maximum 
input voltage Vcc= MAX 

VI = 5.5V 1.0 mA 

V,= 7.OV 
D inputs 0.1 mA 

E inputs 0.4 mA 

IIH HIGH-level input current Vcc = MAX 

V 2.4V 
Dinputs 80 µA 

1 = 
E inputs 160 µA 

V 2.7V 
D inputs 20 µA 

1= 
E inputs 80 µA 

IIL LOW-level input current V = MAX V1= 0.4V 
D inputs -3.2 —0.4 mA 

E inputs —6.4 —1.6 mA 

Short-circuit output 
IOS current3 Vcc= MAX 

Mil -20 -57 -20 -100 mA 

Com'I -18 -57 -20 -100 mA 

Icc Supply current4 (total) Vcc= MAX 
Mil 32 46 6.3 12 mA 

Com'I 32 53 6.3 12 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended ope acing conditions for the applicable type. 

2. All typical values are at VCC= 5V, TA = 25°C. 
3. ICS is tested with VOUT= +0.5V and VCc=VCC MAX +0.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure 'cc with all inputs grounded and all outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc =5.OV 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF, RL =40012 CL =15pF, RL =2k0 

Min Max Min Max 

tpLH Propagation delay 30 27 
tpHL Data to Q output Waveform 1 

25 17 
ns 

tpLH Propagation delay 40 20 
tFHL Data to Q output 

Waveform 2 
15 15 

ns 

tPLH Propagation delay 30 27 
tpHL Enable to Q output Waveform 3 

15 25 
ns 

tpLH Propagation delay 30 30 
tpNL Enable to Q output Waveform 3 

15 15 
ns 

AC SETUP REQUIREMENTS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54174 54LS/74LS 

UNIT 
Min Max Min Max 

tw Enable pulse width Waveform 3 20 20 ns 

i s  Setup time, Data to Enable Waveform 4 20 20 ns 

th Hold time, Data to Enable Waveform 4 5.0 5.0 ns 
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LATCHES 5417475, LS75 

AC WAVEFORMS 

PROPAGATION DELAY DATA PROPAGATION DELAY DATA 
TO Q OUTPUTS TO Q OUTPUTS 

D n VM ~y M

~IPHL. 
~tPLM..I 

On ~VM VM 

Waveform 1 

Dn 

L 

VM 

I LtPHl~l 

On VM 

Waveform 2 

VM 

LtPLH1 

VM 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

LATCH ENABLE TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 
AND LATCH ENABLE PULSE WIDTH 

D / 

E VM VM_ J /VM 
J 

~tW-~ tW - ~ 

"tPHL . tPLHH 

D ~ }  VM 

I

~y M

iPLH1 ~tPHL+I 

Q ~ ~I

Waveform 3 

E 

O /O=D// Q=D 

Waveform 4 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW 

V,4 

10% 10% 

  AMP (V) 
90% 

-tTHL(tl) ITLH(tr)-

---tTLH(Ir) tTHL(tf)-..

90% 

VM 

90 

VM 

0V 

AMP IV) 

10%t \10% 
 1W   0V 

VM = 1.3V for 54LS174LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 30V 1MHz 500ns 7ns 7n5 

54LS174LS 3.OV 1MHz 500n5 15ns Ens 

54S174S 3.OV 1MHz 500ns 2.5n5 2.5ns 
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FLIP-FLOPS 5417476, LS76 

Dual J-K Flip-Flop 

DESCRIPTION 

The '76 is a dual J-K flip-flop with individ 
ual J, K, Clock, Set and Reset inputs. The 
7476 is positive pulse-triggered. JK infor-
mation is loaded into the master while the 
Clock is HIGH and transferred to the slave 
on the HIGH-to-LOW Clock transition. The 
J and K inputs must be stable while the 
Clock is HIGH for conventional operation. 

The 74LS76 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable only one setup time prior to the 
HIGH-to-LOW Clock transition. 

The Set (So) and Reset (RD) are asynchro-
nous active LOW inputs. When LOW, they 
override the Clock and Data inputs, forc-
ing the outputs to the steady state levels 
as shown in the Function Table. 

PIN CONFIGURATION 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7476 20MHz 10mA 

74LS76 45MHz 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V d:5%;TA=O°Cto+70°C 
MILITARY RANGES 

V =5V±10%;TA=-55°Cto+125°C 

Plastic DIP N7476N • N74LS76N 

Ceramic DIP N7476F • N74LS76F S5476F • S54LS76F 

Flatpack S5476W • S54LS76W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

CP Clock input 2u1 2LSul 

Ro, Sp Reset and Set inputs 2u1 2LSul 

J, K Data inputs 1ul 1LSul 

Q, Q Outputs 10u1 10LSul 

NOTE 
Where a 54174 unit load ul) is understood to be 40µA Iw and — 1.6mA 'IL' and a 54/74LS unit load ILSul) is 20µA IIH 
and —0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 5417476, LS76 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

SD RD CP(bl J K O O 

Asynchronous Set L H X X X H L 
Asynchronous Reset (Clear) H L X X X L H 
Undeterminedlal L L X X X H H 
Toggle H H Si. h h q q 
Load "0" (Reset) H H J L I h L H 
Load "1" (Set) H H J L Ii I H L 
Hold "no change" H H JZ I I q q 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time poor to the HIGH-to-LOW Clock transb 

t ion.lcl 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi-

hon.'0

q = Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 

X = Don't care. 
JZ = Positive Clock pulse. 

NOTES 
a. Both outputs will be HIGH while both Sp and RD are LOW, but the output states 

are unpredictable if SD and RD go HIGH simultaneously. 
b. The 74LS76 is edge triggered. Data must be stable one setup time prior to the 

negative edge of the Clock for predictable operation. 
c. The J and K inputs of the 7476 must be stable while the Clock is HIGH for conven-

tional operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

VCC Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage — 0.5 to 
+ 5.5 

— 0.5 to 
+ 7.0 

- 0.5 to 
+ 5.5 

- 0.5 to 
+ 7.0 

V 

N Input current -30 to 
+5 

—30 to 
+1 

-30 to 
+5 

—30 to 
+1 

mA 

VODT Voltage applied to output in HIGH output state — 0.5 to 
+ VCC 

-0.5 to 
+ VCC 

— 0.5 to 
+ VCC 

— 0.5 to 

+ VCC 
V

T A Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Mm Nom Max 

VCC Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

IOH HIGH-level output current —400 -400 µA 

ICL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil 

-- 

—55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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FLIP-FLOPS 5417476, LS76 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt
5417476 54174LS76 

UNIT 
Min Type Max Min Type Max 

VOH HIGH-level output voltage Vcc=MIN, VIH =MIN, VIL=MAX, 

IOH = MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIL = MAX, 
VIH =MIN 

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11='1K —1.5 —1.5 V 

Input current at maximum 
input voltage V MAX cc= 

VI = 5.5V 1.0 mA 

V1=7.0V 

J, K Inputs 0.1 mA 

SD,RD lnputs 0.3 mA 

OP Inputs 0.4 mA 

11H HIGH-level input current Vcc = MAX 

V1=2.4V 

J, K Inputs 40 µA 

SD, RD Inputs 80 µA 

CP Inputs 80 µA 

V1=2.7V 

J, K Inputs 20 µA 

SD,RD lnputs 60 µA 

PC  Inputs 80 µA 

'IL LOW-level input current5 Vcc =MAX, V1= 0.4V 

J, K Inputs —1.6 —0.4 mA 

Sp, Ro Inputs —3.2 —0.8 mA 

OP Inputs —3.2 —0.8 mA 

'OS 
Short-circuit output 
current3

Vcc = MAX 
Mil —20 -57 -20 -100 mA 

Com'I —18 —57 —20 -100 mA 

Icc Supply current4 (total) Vcc = MAX 10 40 4 8 mA 

NOTES 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5v, TA =25°C. 
3. IOS is tested with Vou7= +O.sv and VCC= VCC MAX +o.sv. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one se-

cond. 
4. With the Clock input grounded and all outputs open, ICC is measured with the O and 0 outputs HIGH in turn. 
S. Sp infested with RD HIGH, and RD is tested with SD HIGH. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF RL =40012 CL =15pF,RL=2k0 

Min Max Min Max 

fMAx Maximum Clock frequency Waveform 3 15 30 MHz 

tPLH 
tpHL

Propagation delay 
Clock to output 

Waveform 1, 'LS76 
Waveform 3, '76 

25 
40 

20 
30 

ns 

t PLH 

tPHL 
Propagation delay 
SD or RDto output 

Waveform 2 
25 
40 

20 
30 

ns

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr' t f, pulse width or duty cycle. 
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FLIP-FLOPS 5417476, LS76 

AC SETUP REQUIREMENTS TA = 25'C, 5.av 

PARAMETER TEST CONDITIONS 
54174 54174LS 

UNIT 
Min Max Min Max 

t (H) Clock pulse width (HIGH) Waveform 1 20 20 ns 

tw(L) Clock pulse width (LOW) Waveform 1 47 ns 

tw(L) Reset pulse width (LOW) Waveform 2 25 25 ns 

i s Setup time J or K to Clock101 Waveform 1 0 20 ns 

th Hold time J or K to Clock Waveform 1 0 0 ns 

AC WAVEFORMS 

J,K or D 

CP 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

th(HI = 0 

VM`

I

ft̂ W(L)—_._I
 . VM 
  I~—twlH) -VM 

 tPLH 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

SET (SDI } VM

RESET (RD) VMç tw 
lt,;; 

F FFFF tp.fl 

0 
tPLH N 1PHL 

T VM ~VM 
tPLH I.  tPHL {- 

_I 

tPHL tPLH 
0 7/ VM VM~ 

I_ 

` 0 T VM ~VM 

Waveform 1 

cP 

H ih(H 

J 
OR 
K 

0 

PROPAGATION DELAY AND 1MAX 

111MAX tW ILl 

1_tl 1al~n..rul~l~1 n

~—TPLH — 

fVM 

TPHL 

 TuM 

Q I\VM 

~—TPHL 

\VM 

f TPLH 

Waveform 3 

Waveform 2 

/VM 

VM = 1.3V for 54LS174S: VM = 1.5V for all other TTL famillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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FLIP-FLOPS 5417476, LS76 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

 tW 

\

VM VM

//
}10% 10%-, 

90% 

f ITHLOO 

~-tTL H(Ir) 

tTLN(trl-~ 

tTHL(tf)-.-

90 % 

VM 

90% 

VM 

tW 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL 

AMP (V) 

DV 

AMP (V) 

;10% 
0V 

amilies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tUH tTHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LSI74LS 3.OV 1MHz 500ns 15n5 5ns 

54S174S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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ADDERS 5417483, LS83A 

4-Bit Full Adder 

• High speed 4-bit binary 
addition 

• Cascadeable in 4-bit 
increments 

• LS83A has fast internal 
carry lookahead 

• See'283 for corner power 
pin version 

DESCRIPTION 

The '83 adds two 4-bit binary words (An
plus Bn) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(E1-E4) and the outgoing carry (CouT) ac• 
cording to the equation: 

CIN+(A1+ B1)+ 2(A2 + B2)+4(A3+ 83) 
+8(A4+ B4) = E1 + 2E2 + 4E3+ 8E4

+ 16COuT 

Where (+)= plus. 

Due to the symmetry of the binary add 
function, the '83 can be used with either 
all active-HIGH operands (positive logic) 
or with all active-LOW operands (negative 
logic). See Function Table. With active• 
HIGH inputs, CIN cannot be left open; it 
must be held LOW when no "carry in" is 
intended. Interchanging inputs of equal 
weight does not affect the operation, thus 
CIN, A1, B1, can arbitrarily be assigned to 
pins 10, 11, 13, etc. 

PIN CONFIGURATION 

TYPE TYPICAL ADD TIMES 
(Two 8-bit Words) 

TYPICAL SUPPLY CURRENT 
(Total) 

7483 23ns 66mA 

74LS83A 25ns 19mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc =5V±5%;TA =O°Cta+70°C 

MILITARY RANGES 
Vcc=5Vd:10%;TA =-55°Cto+125°C 

Plastic DIP N7483N • N74LS83AN 

Ceramic DIP N7483F • N74LS83AF S5483F • S54LS83AF 

Flatpack S5483W • S54LS83AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A1, B1, A3, B3, CIN Inputs 2u1 

A2, B2, A4, B4 Inputs iul 

A, B Inputs 2LSul 

CIN Input 1LSul 

Sum Outputs 10ul 10LSul 

Carry Output 5u1 10LSul 

NOTE 
Whore 

a 

54174 url? road 
lull 

is understood to be 40µA IIH and — t.6mA IIL and a 54/74LS unit load ILSull is 20µA IIH and 
— 0.4mA 'IL' 

LOGIC SYMBOL 

10 11 8 7 3 4 1 16 
I I I I I I I I ,
Al B7 A2 B2 A3 B3 A4 B4

13 ---{ CIN COUT 14 

I -7 L2 Z3 4 I 
I I I 
9 6 2 15 

VcC = Pin 5 
GND=Pin 12 

LOGIC SYMBOL (IEEE/IEC) 
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ADDERS 5417483, LS83A 

LOGIC DIAGRAM 

(13) 

OIN —

A1  

(1 D) 

(11) 

B1  

A2  

(8) 

(7) 

82  

A3  

(3) 

(4) 

83  

A4

(1) 

—LJ 

A781 

D° Al

D 

54)7483 

ID
81 

—iJ 

1A2 

(16) 

84

2 

A2+B2

D 

A3B3 

Im 
a 

—iJ 

A484 

D 3

 r0 4 

(2) INTERNAL 
CONNECTIONS 

ACC=PRO 

GND=Pin 12 
( )= Pin numbers 

CIN  

A1B1

ApBp  
I 

A 383 J 
A4B4 

Al + B1 

w2 - 1 

A383

A4B4 

A2+82 

A3 + 83 

A4B4  

A464

A4+B4

TD 

(1<) 

OOUT 

LOGIC DIAGRAM 
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ADDERS 5417483, LS83A 

FUNCTION TABLE 

PINS CIN AI A2 A3 A4 B1 B2 B3 B4 2 E3 E4 COUT 
Logic Levels L L H L H H L L H H H L L H 

Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 0 1 

Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 V 

'IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 mA 

VouT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

-0.5 to 
+V

-0.5 to 
+ Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

(10+9=19) 
(carry +5+6= 12) 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS UNIT

Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

Vii LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'1 +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current 
Sum -800 -400 µA 

Carry —400 -400 µA 

'OL LOW-level output current 

Sum 
Mil 16 4 mA 

Com'I 16 8 mA 

Carry 
Mil 8 4 mA 

Com'I 8 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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ADDERS 5417483, LS83A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONSI
5417483 54174LS83A 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage 
Vcc=MIN, VIH =MIN, 
VIL=MAX, 'OH MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
VOO=MIN, 

VIH = MIN, 
VIL=MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

'CL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Voo= MIN, II= IIK —1.5 —1.5 V 

II Input current at maximum 
input voltage 

Vcc= MAX 

VI = 5.5V 1.0 mA 

VI=7.OV 
A,B inputs 0.2 mA 

CIN input 0.1 mA 

IIH HIGH-level input current Voo = MAX 

V1= 2.4V 
A1,B1,A3,B3,CIN 80 µA

A2,B2,A4,B4 40 µA 

VI = 2.7V 
A,B inputs 40 µA 

CIN input 20 µA 

'IL LOW-level input current Vcc= MAX, 
VI=0.4V 

A1,B ,A3,83,CIN —3.2 mA 

A2,B2,A4,B4 —1.6 mA 

A,B inputs —0.8 mA 

CIN input —0.4 mA 

Short-circuit output 
'OS current3

Vcc = MAX 

Sum 
outputs 

Mil -20 -55 -20 -100 mA 

Com'I —18 —55 —20 —100 mA 

LOUT 
output 

Mil —20 —70 —20 —100 mA 

Com'I —18 —70 —20 —100 mA 

Icc Supply current (total) 
Vco = MAX, 

outputs 
open 

All inputs 
at 4.5V 

Mil 66 99 19 34 mA 

Com'I 66 110 19 34 mA 

All inputs grounded 22 39 mA 

All B inputs low, other 
inputs at 4.5V 

19 34 mA 

NOTES 

1. For conditions shown as MIN or MAX, use the ap. 
propriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA=25°C. 
3. IOg is tested with VOUT =+o.5V and VCC=VCC 

MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VIN J

I 

VM 

I 
F'IPMI~I 

VOUT I\ VM 

VIN VM 

TI 
VM 

tPMI- ' f =tPLH 

VOUT

VA = 1.3V ror 54L0/74L5, VM = 1.5V for all other TTL ramllies. 

Waveform 1 Waveform 2 
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ADDERS 5417483, LS83A 

AC CHARACTERISTICS TA = 25°C, V =5.oV 

54/74 54/74LS 

PARAMETER TEST CONDITIONS CL =50pF RL =40012 CL =15pF, RL=2k0 UNIT 

Min Max Min Max 

t PLH Propagation delay 34 24 
t PHL C to E IN 

Waveforms 1& 2 
34 24 

ns 

t PLH Propagation delay 35 24 
t PHL C to E IN 2 

Waveforms 1& 2 
35 24 

ns 

tpLH Propagation delay 
2 

50 24 

tPHL GIN to E3
Waveforms 1 & 40 24 

ns 

t PLH Propagation delay Waveforms 1 & 2 50 24 
ns 

tPHL GIN to E4 50 24 

tpLH Propagation delay 40 24 
tPHL A; or B;to E;

Waveforms 1 & 2 
35 24 

ns 

tpLH Propagation delay Waveform 2 20 17 

tPHL GIN to GOUT AL= 7800 for 54/7483 20 22
ns 

tPLH Propagation delay Waveforms 1 & 2 22 17 
tPHL A; or B; to GOUT RL= 7800 for 54/7483 22 17 

ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Loau resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

90% 

tTHL(U) 

tTLH(tr) 

tTLH(trl~ 

tTH Lltfl-..

90 

VM 

90% 

VM 

AMP (V) 

0V 

AMP (V) 

10%t . \1O% 
 tW  0V 

VM = 1.3V for 54L5/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth tTLH tTHL 

54/74 3.0V 1MHz 500ns Ins 7n5 

54LSI74LS 3.0V 1MHz 500ns 15ns Ens 

54S/74S 3.0V 1MHZ 500ns 2.5n5 2.5n5 

3.114 Signetics 



LOGIC DIVISION JANUARY 1982 

COMPARATORS 5417485, 1S85, S85 

4-Bit Magnitude Comparator 

• Magnitude comparison of 
any binary words 

• Serial or parallel 
expansion without extra 
gating 

• Use 54S/74585 for very 
high speed comparisons 

DESCRIPTION 
The '85 is a 4-bit magnitude comparator 
that can be expanded to almost any 
length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4-bit inputs are weighted 
(A0—A3) and (B0-63), where A3 and B3 are 
the most significant bits. 

The operation of the '85 is described in the 
Function Table, showing all possible logic 
conditions. The upper part of the table 
describes the normal operation under all 
conditions that will occur in a single 
device or in a series expansion scheme. In 
the upper part of the table the three out-
puts are mutually exclusive. In the lower 
part of the table, the outputs reflect the 
feed-forward conditions that exist in the 
parallel expansion scheme. 

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

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7485 23ns 55mA 

74LS85 23ns 10mA 

74585 12ns 73mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=SV ±S%;TA=0°Cto +70°C 

MILITARY RANGES 
Vcc=5V ±10%;TA= —55°Cto +125°C 

Plastic DIP 
N7485N • N74LS85N 

N74S85N 

Ceramic DIP 
N7485F • N74LS85F 

N74S85F 
S5485F • S54LS85F 

S54S85F 

Flatpack S5485W • S54LS85W 
S54S85W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54174LS 

A0-A3, B0-B3, IA B Inputs 3u1 3Sul 3LSul 

IA<B, IA>B Inputs lul 1Sul iLSul 

A=B, A<B, A>B Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54(74 unit load lull is understood to be 40µA 'IN and — 1.6mA, a 54(74S unit load Isul) is 50µA IIH and — 2.OmA 
'IL' and a 54174L5 unit load ILSul) is 20µA IlH and — 4.0mA 'IL 

the least significant word should be tied 
as follows: IA >0 = LOW, IA= B = HIGH, and 
IA <B= LOW. 

The parallel expansion scheme shown in 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit posi-
tion except on the least significant device 
which must be connected as in the serial 

LOGIC SYMBOL 

10 12 13 15 

I I 
9 11 14 1 

I I H 
AO Al A2 A3

IA<B 
IA=B
'Ac B 

A>B 

BO B1 B2 B3

A=B A<B 

5 

vcc=Pin 16 
GND=Pin 6 

I 
6 

scheme. The expansion inputs are used by 
labeling IA>B as an "A" input, IA<B as a 
"B" input and setting 'A=B LOW. The '85 
can be used as a 5-bit comparator only 
when the outputs are used to drive the 
(A0-A3) and (B0-B3) inputs of another '85 
device. The parallel technique can be ex-
panded to any number of bits as shown in 
Table 1. 

LOGIC SYMBOL (IEEEIIEC) 
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COMPARATORS 5417485, LS85, S85 

LOGIC DIAGRAM 

FUNCTION TABLE 

COMPARING INPUTS CASCADING INPUTS OUTPUTS 

A3, B3 A2, B2 A1, B1 A0, B0 IA>B IA<B 'A=B A>B A<B A=B 

A3> B3
A3<B3

A3=B3

A3=B3

A3=B3

A3=B3

A3=B3

A3=B3

A3=B3

A3=B3 
A3=B3

X 
X 

A2> B2
A2<B2

A2= B2
A2=B2

A2= B2

A2=62

A2= B2 
A2=B2 
A2= B2

X 

X 
X 

X 

A1> B1
A1<B1

A1 = B1

A1 = B1

A1 = B1

Al=B1 
A1 = B1 0

 0
 0
 0
 0
 

II
 

II
 

II
 
A
 
V
 
X
 
X
 
X
 
X
 
X
 
X
 

waowu 

w 

0
 

0
 

0
 

0
 

0
 

X 
X 
X 

X 

X 

X 

X 

X 

H 
L 
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X 
X 
X 

X 

X 

X 

X 

X 

L 
H 

L 

X 
X 

X 

X 

X 

X 

X 

X 

L 
L 
H 

H 

L 
H 

L 

H 

L 

H 

L 

H 
L 
L 

L 
H 

L 

H 

L 

H 

L 

H 

L 
H 

L 

L 
L 
L 

L 

L 

L 

L 

L 

L 
L 
H 

A3=B3

A3=B3 
A3=B3 

A2= B2 
A2=B2 
A2=B2 

Al = B1

Al=B1 
Al=B1 

A0= B0
A0=BD
A0=BD

X 

H 
L 

X 
H 

L 

H 

L 

L 

L 

L 
H 

L 

L 
H 

H 

L 

L 

H= HIGH voltage level 
L = LOW voltage level 
X = Don't care 
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COMPARATORS 5417485,1S85, S85 

INPUTS 

COMPARISON OF TWO 24•BIT WORDS 

IMSBI 623 
A23 
B22 
A22 

83 
A3 
82 

A2 
B2i 81 A<B 
A21 Al A-B -NC 
B20 BC A>B 
A20 AS 
819 A<B 

A=B 
A19 A>B 

618 63 
A18 A3 
B17 B2 

A17 A2 

B16 81 A<B 

A16 Al A=B -NC 
815 BC A>B 

A15 AC 
614 A<B 

A=8 
A14 AJB 

613 83 63 
A13 A3 A3 
B12 B2 82 
Al2 A2 A2 
811 61 A<B 81 A<B 

OUTPUTS 

All Al A=B Al A=B --NC 
BC 

-
810 60 A>B A>B 

AC 
- 

A10 AC 
89 A<B A<B 

A=8 A-B 
A9 0>8 I A>B 

B8 83 
A8 A3 
87 82 
A7 A2 

66 81 A<B 
A6 Al A=B -NC 
B5 BC A>6 
A5 AC 
84 A<8 

A=B 
A4 A>B 

B3 63 
A3 A3 
82 62 
A2 A2 
81 81 A<B 
Al Al A- B 

ILSBI BC 60 A>B 
AC AS 

L _- A<B 
H A=B 
L_ A>B 

Figure 1 

TABLE 1. 

WORD 
LENGTH 

NUMBER OF 
PACKAGES 

TYPICAL SPEEDS 

54174 54SI74S 54LS174LS 

1-4 Bits 1 23ns 12ns 23ns 

5-25 Bits 2-6 40ns 22ns 46ns 

25-120 Bits 8-31 63ns 34ns 69ns 

Signetics 3.117 



LOGIC DIVISION JANUARY 1982 

COMPARATORS 5417485, LS85, S85 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

I1N Input current 
-30 to 

+5 
—30 to 

+1 
—30 to 

+5 
—30 to 

+5 
—30 to 

+1 
—3010 

+5 
mA 

VouT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.510 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

IOH HIGH-level output current —400 -400 -1000 µA 

'OL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIA = +0.7V MAX for 54S at TA = + 125°O only. 
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COMPARATORS 5417485,1S85, S85 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS?
5417485 54174LS85 54/74885 

UNIT Min Type Max Min Type Max Min Typ2 Max 
HIGH-level 

VCH output 
voltage 

 VCC= MIN, VIH =MIN, 
VIL=MAX, I 4 MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 
Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output 

voltage 

V = MIN, 
V IH =MIN, 
V IL = MAX 

ICL=MAX 
Mil 0.2 0.4 0.25 0.4 0.55 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V

ICL=4mA 74LS 0.25 0.4 V 
V K Input clamp 

voltage Vcc= MIN, I1 = 11K -1.5 -1.5 -1.2 V 

Input 
current at 

1 1 maximum 
input 
voltage 

V1 =5.5V 1.0 1.0 mA 

Vcc =MAX 
V1=7.0V 

IA<B, IA,B 0.1 mA 
Other 
inputs 0.3 mA 

HIGH-level 
I IH input 

current 
VCC = MAX 

V1=2.4V 

IA<B lA>B 40 µA 
Other 
Inputs 

120 aA 

V1= 2.7V 
IA<B,IA,B 20 50 µA 

Other 
inputs 60 150 µA 

LOW-level 
' IL input 

current 
VCC= MAX 

V1 =0.4V 
IA<B,IA,B —1.6 —0.4 mA 

Other 
inputs

—4.8 —1.2 mA

V1= 0.5V 
IA<B,IA,B —2.0 mA 

Other 
inputs 

—6.0 mA 

Short-circuit 
los output 

° current3
VCc = MAX 

Mil —20 -55 -20 -100 -40 -100 mA 
Com'I —18 —55 —20 -100 -40 -100 mA 

Supply cur- 
ICC rent° (total) 

Vcc= MAX 55 88 10.4 20 73 115 mA 
S54S85W only, TA = 125°C 110 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. IOS is tested with vouT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one 

second. 
4. ICC is measured with outputs open, A= B grounded, and all other inputs at 4.5V. 
5. OL= +0.45V MAX for 54S at TA = + t25°C only. 
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COMPARATORS 5417485, 1S85, S85 

AC CHARACTERISTICS TA =25°C, V~0=5.0V 

PARAMETER TEST CONDITIONS 

54(74 54LSI74LS 54S174S 

UNIT CL =15pF RL =4004 CL =15pF,RL =2k4 CL =15pF,RL =2804 

Min Max Min Max Min Max 
Propagation delay 

t PLH A or B input to 
t RHL A<B, A>B output

Waveform 1 
3 logic levels 

26 
30 

36 
30 

16 
16.5 

ns

Propagation delay 
tPLH A or B input to 
tpHL A = B output 

Waveform 2 
4 logic levels 

35 
30 

45 
45 

18
16.5 

OS 

Propagation delay 
tPLH I and I input 
tPHL to A> B output 

p 
Waveform 1 
1 logic level 

11 
17 

22 
17 

7.5 
8.5 

ns

Propagation delay 
tPLH A B to
t PHL A= Bin 

p Waveform 2 
2 logic levels 

20 
17 

20 
26 

10.5 
5 7outputt

ns 

tPLH 
Propagation delay 

t PHL 
IA>B and IA=B input 
to A<B output 

Waveform 1
1 logic level 

11
17 

22
17 

7.5
8.5 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VINJ

I 

VM 

1 
t~'PHL~I 

VOUT 
\  

VM 

VIN \VM  TI VM 

I•'vH F'vLH~{~ 

VOUT VM 

II

 VM 

VM = 1.3V for 54LSI74LS, 0M= 1.5V for all other TTL tamllles. 

Waveform 1 Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

10% 10° 

VM 

90% 

~tTHLltfl tTLH(tr)—~

—tTLHltr) ITHLftf)—.= 

90% 

VM 

90% 

VM 

AMP (V) 

OV 

AMP (V) 

t 
W   OV 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54174 3.OV 1MHZ 500ns 7ns Ins 

54LSI74LS 3.OV 1MHZ 500ns 15ns Ens 

54S174S 3.OV 1MHZ SOOns 2.50s 2.50s 
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GATES 5417486, LS86, S86 

Quad Two-Input Exclusive-OR Gate 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

7486 14ns 3OmA 

74LS86 iOns 6.1 mA 

74586 7ns 5OmA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V ±5%;TA=O°Cto +70°C 

MILITARY RANGES 
Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N7486N • N74LS86N 
N74S86N 

Ceramic DIP 
N7486F • N74LS86F 

N74S86F 
S5486F • S54LS86F 

S54S86F 

Flatpack S5486W • S54LS86W 
S54S86W 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H=HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A, B Inputs 1ul 1Sul 1LSul 

Y Output 10ul 1OSuI 10LSul 

NOTE 
Where a 54/74 unit load (oil is understood lobe 40µA IIH and — 1.6rnA IIL, a 54/745 unit load (Sul) is 500A IlH and 
— 2.OrnA IIL, and a 54174L5 unit load (LSul) is 20µA IIH and —0.4rnA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

2 

9 

10 

12 

13 

=1 3 

6 

8 

II 
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GATES 5417486,1S86, S86 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS MS 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current 
-30t0 

+5 
 -30t0 

+1 
-30t0 

+5 
-30t0 

+5 
 -30t0 

+1 
- 30 to 

+5 
mA 

V 
our 

Voltage applied to output in HIGH 
output state 

—0.5 to 
+ VOc 

—0.5 to 
+ Vcc

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 541745 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mu I +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp. current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
M i I —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are IN916, tN3064, or equivalent. 

tTLH, tTHL Values should be less than or equal 10 the table entries. 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

90% 

f  tTHLUO 

-n--tTLHltd 

tTLHUr) . 

tTH Litt)--

90 

VM 

90% 

VM 

AMP (V) 

0V 

AMP IV) 

tw

VM = 1.3V for 54LS/74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

54S/74S 3.OV 1MHz 500ns 2.bns 2.5n5 
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GATES 5417486,1S86, S86 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417486 54174LS86 54/74S86 

UNIT 
Min Type Max Min Type Max Min Type Max 

HIGH-level 
VOH output voltage 

VCc = MIN, VIH=MIN, 
VIL = MAX, 'OH = MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc=_ MIN, 
~IL= MAX 

IOL =MAX
Mil 0.2 0.4 0.25 0.4 O.55 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

I
" 4mA oL= 74LS 0.25 0.4 V 

V K 
voltage 
Input lamp 

Vcc= MIN, 11= IIK —1.5 —1.5 —1.2 V 

Input current 
11 at maximum 

input voltage 
Vcc = MAX 

V1= 5.5V t0 1.0 mA 

V1= 7.0V 0.2 mA 

HIGH-level 
IIH input current Vcc= MAX 

V1= 2.4V 40 µA 

V 1= 2.7V 40 50 µA 

LOW-level 
'IL input current Vcc= MAX 

V1= 0.4V - 1.6 -0.8 mA 

V 1= 0.5V - 2.0 mA 

Short-circuit 
IOS output current3

Vcc — MAX 
Mil —20 -55 -15 -100 -40 -100 mA 

Com'I —18 —55 —15 —100 -40 -100 mA 

Supply current°
ICC (total) Vcc=MAX 

Mil 30 43 6.1 10 50 75 mA 

Com'I 30 50 6.1 10 50 75 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the ap 

propriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at VOO= SV, Tq= 25°C. 
3. IOS is tested with VOUT =+0.5V and VCc=VCC 

MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. IOC is measured with inputs grounded and outputs 
open. 

5. VOL = +0.45V MAX for 54S at TA = + 125°c only. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN__ VM T VM VIN ~ VM 
J 
7 

I'IPML`I ~̀IPLH~ 

tPHL``~I 
VOUT \' VM VOUT TVM 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families

`  ̀

Waveform 1 Waveform 2 

AC CHARACTERISTICS Tq=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 54174S 

UNIT CL =15pF RL =4000 CL =i5pF,RL =2kG CL =15pF RL =2800 

Min Max Min Max Min Max 

tpLH Propagation delay 
t PHL A or B to output 

Other input LOW 
Waveform 2 

23 
17 

23 
17 

10.5 
10 

ns 

tPLH Propagation delay 
tpHL A or B to output 

Other input HIGH 
Waveform 1 

30 
22 

30 
22 

10.5 
10 

ns 
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COUNTERS 5417490,1S90 

Decade Counter 
DESCRIPTION 

The '90 is a 4-bit, ripple-type Decade 
Counter. The device consists of four 
master-slave flip-flops internally con-
nected to provide a divide-by-two section 
and a divide-by-five section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to-
LOW clock transition. State changes of 
the Q outputs do not occur simultane-
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1•MR2) is provided which overrides 
both clocks and resets (clears) all the flip-
flops. Also provided is a gated AND asyn-
chronous Master Set (MS1.MS2) which 
overrides the clocks and the MR inputs, 
setting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be 
operated in various counting modes. In a 
BCD (8421) counter the CP7 input must be 
externally connected to the Q0 output. The 
CPo input receives the incoming count 
producing a BCD count sequence. In a 
symmetrical Bi-quinary divide-by-ten 
counter the O3 output must be connected output O. To operate as a divide-by-two divide-by-two function (CPo as the input 
externally to the CPo input. The input and a divide-by-five counter no external in- and Qo as the output). The CP7 input is 
count is then applied to the CP7 input and terconnections are required. The first flip- used to obtain a divide-by-five operation at 
a divide-by-ten square wave is obtained at flop is used as a binary element for the the Q3 output. 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 

7490 30M H z 30mA 

74LS90 42MHz 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VcC =5Vt5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vic=5Vd:10%;TA =-55°Cto+125°C 

Plastic DIP N7490N • N74LS90N 

Ceramic DIP N7490F • N74LS90F S54LS90F 

Flatpack S54LS90W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

CPo Input 2u1 6LSul 

CP7 Input 4u1 8LSul 

MR, MS Inputs 1ul 1LSul 

Qo- Q3 Outputs 10ul 10LSul 

NOTE 
Where a54/74 unit load lull is understood to be40µA I IH and— 1.6mA IIL, and a 54174LS uni load ILSull is 20µA I IH and 
—0.4mA IIL 

PIN CONFIGURATION LOGIC SYMBOL 

14 p 

1-a 

67 

12 

MS 

CPo 

cP1 

MR O0 O1 O2 O3 

12 

2 3 12 9 9 11 

Vcc = Pin 5 
ONO =PIn 10 

LOGIC SYMBOL (IEEEIIEC) 
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COUNTERS 5417490,1S90 

LOGIC DIAGRAM 

(6) 
MSt
MS2 

(7) 

(14) 
CPG cp 

SD
O J - 0 

- CF 

K a00 

J 

CF -O 

J °0 0 

CF 

K d 

MR 
(2) 

1 
MR2 

131 

VCC =Pins 
GND =Pin 10 

(12) 
0 

(9) 

O1
(8) ( I) 

2 O3 

ABSOLUTE MAXIMUM RATINGS 
(Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

V

I N Input current 
-30 to 

+5 —30 to 
+1

—3OtO 
+5 

-30 to 
+1 

mA 

VoUT 

Voltage applied to 
output in HIGH 
output state 

—0.5 
to 

+Vcc 

-0.5 
to 

+Vcc 

-0.5 
to 

+Vcc 

-0.5 
to 

+Vcc 
V 

TA
Operating free-air 
temperature range 

—55tO  +125 0 to 70
°C 

NOTE 
VIN is limited to +5.5V on CPO and CP7 inputs on the 54174LS90 only. 

RECOMMENDED OPERATING CONDITIONS 

MODE SELECTION-
FUNCTION TABLE 

RESETISET INPUTS OUTPUTS 

MR1 MR2 MS1 MS_2_ O0 O1 O2 O3 

H H L X L L L L 
H H X L L L L L 
X X H H H L L H 
L X L X Count 
X L X L Count 
L X X L Count 
H L L X Count 

H -HIGH voltage level 
L = LOW voltage level 
X = Don't care 

BCD COUNT SEQUENCE-
FUNCTION TABLE 

COUNT 
OUTPUTS 

O0 O1 O2 O3

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

NOTE 
Output o0 connected to input CP1. 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current — 12 — 18 mA 

'OH HIGH-level output current —800 -400 µA 

'DL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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COUNTERS 5417490, LS90 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONSI
5417490 54174LS90 

UNIT 
Min Typ2 Max Min Typ2 Max 

VON HIGH-level output voltage Vcc= MIN, VIH = MIN, 
VIL = MAX, IoH = MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH = MIN, 
VIL=MAX 

IoL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

lOL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 1= IIK — 1.5 —1.5 V 

II
Input current at maximum 
input voltage 

Vcc= MAX 

VI = 5.5V All inputs '90 1.0 mA 

V1=7.0V MR, MS inputs 0.1 mA 

VI = 5.5V 
CPg input 0.2 mA 

CP1 input 0.4 mA 

IIN HIGH-level input current Vcc= MAX 

V1= 2.4V 

MR, MS inputs 40 µA 

CPg input 80 µA 

CP1 input 160 µA 

V1= 2.7V 

MR, MS inputs 20 µA 

CPg inputs 40 µA 

CP1 input5 80 µA 

'IL LOW-level input current Vcc = MAX V1= 0.4V 

MR, MS inputs —1.6 —0.4 mA 

CPg input —3.2 —2.4 mA 

CP1 input —6.4 —3.2 mA 

'OS 
Short-circuit output 
current3

Vcc = MAX 
MII —20 -55 -20 -100 mA 

Com'I —18 —55 —20 -100 mA 

Icc Supply current4 (total) Vcc = MAX 
Mil 30 46 9 15 mA 

Com'I 30 53 9 15 mA 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C 
3. ICS is tested with VOUT= +0.5V and VCC= MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. ICC is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
5. The maximum limit for the 54LS90 only is 80µA for CPg and 1600A for CP1 inputs. 

AC CHARACTERISTICS TA =25°C, VCC =5.0V 

54174 54174LS 

PARAMETER TEST CONDITIONS CL =15pF, RL =40012 CL =15pF, RL =2k0 UNIT 

Min Max Min Max 

fMAX Input count frequency, CP0 to O0 10 32 
fMAX Input count frequency, CP1 to O1

Waveform 1 
10 16 

MHz 

tPLH Propagation delay 16 
tpHL CPg input to Og output 

Waveform 1 18 ns 

t PLH Propagation delay Waveform 1 16 no 
tpHL CP1 input to O1 output 21 

tpLH Propagation delay 32 
tpHL CP1 input to O2 output 

Waveform 1 35 ns 

tPLH Propagation delay 
Waveform 1 

32
ns

tPHL CP1 Input to O3 output 35 

tPLH Propagation delay 100 48 
tpHL CPg input to O3 output 

Waveform 1 
100 50 

ns 

tpHL MR Input to any output Waveform 2 40 no 

tpLH MS input to Og and O3 outputs Waveform 3 30 ns 

tpHL MS input to O1 and O2 outputs Waveform 2 40 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 4, pulse width or duty cycle. 
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COUNTERS 5417490,1S90 

AC SETUP REQUIREMENTS TA =25°C, VCC =5.0V 

PARAMETER TEST CONDITIONS 
54/74 54174LS 

UNIT 
Min Max Min Max 

tW CPO pulse width Waveform 1 50 15 ns 

tW CP1 pulse width Waveform 1 50 30 ns 

tW MS, MR pulse width Waveform 2 50 15 ns 

trec Recovery time, MR to GP Waveform 2 25 no 

trec Recover time, MS to GP Waveforms 2 & 3 25 ns 

AC WAVEFORMS 

CP 

1PHL I
 `-1

Inc V M 

  11IMAX  1 
~c VM 

VM/  
VM'\ 

Waveform 1 

MR OR MS ~I VM VM~ 

- µ-- tW 
.lrec_.l 

CP 
VM\ 

a 

1PHL 

VM\ 
 / 

MS /M VM9\ 

tW 'I 
trec —I 

CP 
VM\ 

IPLH 

O0, O3 VM/

Waveform 2 

Waveform 3 
VM = 1.5V for 54174 and 5451745, VM = t.3V for 54L5/74LS. 

The number of Clock Pulses required between the tFLH and tFHL measurements can be determined from the appropriate Function Table. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH- iTHL values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

M 

1W 

VM 

10% 10% 

90% 

f tTHLItO ITLHPr)-

~tTLHltr) tTHLltfl—+ 

90% 

VM 

90% 

VM 

10%  
tW 

- ~10% 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

AMP (V) 

0V 

AMP IV) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54/74 3.0V tMHz 500n5 Ins 7n5 

54LSI74LS 3.0V 1MHz 500ns 15ns Ens 

54SI74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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REGISTER 54/7491A 

• 8-bit serial-in-serial-out 
shift register 

• Common buffered clock 
• 2-input gate for serial data 

entry 
• True and Complement 

outputs 

DESCRIPTION 

The '91A is an 8-bit serial-in-serial-out shift 
register. The serial data is entered through 
a 2-input AND gate (Dsa and Dsb). HIGH 
data is entered when both Dsa and Dsb are 
HIGH. LOW data is entered when either 
Serial Data input is LOW. The Data inputs 
are edge-triggered and must be stable just 
one setup time prior to the LOWto•HIGH 
transition of the Clock input (CP) for pre-
dictable operation. The data is shifted one 
bit to the right (Qo—Q2---Q7) synchro-
nous with each LOW-to-HIGH clock transi-
tion. The '91A has no reset capacity, so in-
itialization requires the shifting in of at 
least 8 bits of known data. Once the regis-
ter is fully loaded, the Q output follows the 
Serial inputs delayed by eight clock 
pulses. The Complement (Q) output from 
the last stage is also available for simpler 
decoding applications. 

PIN CONFIGURATION 

8-Bit Shift Register 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7491A 18MHz 35mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc=5V±10%;TA =-55°Cto+125°C 

Plastic DIP N7491AN 

Ceramic DIP N7491AF S5491AF 

Flatpack S5491AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1ul 

All Outputs 10ul 

NOTE 
A 54174 unit load all is understood to be 40µA IIH and — 1.6mA IIL 

LOGIC SYMBOL 

12 Dsa 
11  ~sb 

9 CP O7 G7 

I I 
13 14 

ACC = PIn 5 
GND=PIn 10 
PIn numbers for DIP package 

LOGIC SYMBOL (IEEEIIEC) 
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REGISTER 5417491 A 

LOGIC DIAGRAM 

0Sa 
(-12)gyp-~-qA} 

OS r 
0 S o —s o 5 0—S 0—S S o —s 0—S0. 07 

(II ) )CP .CP -cCP . CF -c CP PCP OCP Cp CP 

10 for Flatpack R— 0—P G. —R O —R 0—n 0 P O 'R OAR
—~ ` .114) 

cP 
— 

DIP 

vcc = Pin 5 
GND=Pin 10 

Flat Pack 

ACC = Pm 4 
GND=Pin 11 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS FIRST STAGE OUTPUTS 

CP Dsa Dsc O0 Oo O7 O7

Shift, reset first stage I 
1 

I 
X 

X 
I 

L 
L 

H 
H 

q6
q6

q6 
46 

Shift, set first stage I h h H L q6 q6 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the 

LOW-to-HIGH clock transition. 
L = LOW voltage level. 

= LOW voltage level one setup time prior to the 
LOW-to-HIGH clock transition. 

qn = Lower case letters indicate the state of the refer-
enced register output one setup time prior to the 
LOW-to-HIGH clock transition. 

X = Don't care. 
I = LOW-to-HIGH Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage — 0.5 to + 5.5 —0.5 to + 5.5 V 

IIN Input current —30 to + 5 —30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

'OH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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REGISTER 54/7491A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54!7491A 

UNIT 
Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
'OH =MAX 

Mil 2.4 3.4 V 

Com`I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH =MIN, VIL =MAX, 
IOL = MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc= MIN, II= IIK —1.5 V 

1 Input current at maximum 
input voltage Vcc =MAX,AX V 5.5V 1— — 1.0 mA 

I IH HIGH-level input current Vcc=MAX, V1= 2.4V 40 µA 

'IL LOW-level input current Vcc=MAX, VI=0.4V -1.6 mA 

IOS
Short-circuit output 
current3 Vcc = MAX 

Mil — 20 -57 mA 

Com'I —18 —57 mA 

Icc Supply current4 (total) Vcc = MAX 
Mil 35 50 mA 

Com'I 35 58 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. All typical values are at VCC= +0.5V and VCC= VCc MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. ICC is measured after the eighth clock pulse with the output open and DSa and DSb inputs grounded. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

1~1IfuAx

CP ~VM VM VM
J 

~tyV 

~ IPLH~IPHL 1 H

/
O7 T VM T VM

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 

cP 

DATA SETUP AND HOLD TIMES 

telHl~ I« telLl~{ 
 ih=0 Ih=0 

/ VM 
\ 

~VM 

O7 lener 9 clock Wusec) 
 / 

VM= 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25 ̀ C, Vcc =5.OV 

PARAMETER TEST CONDITIONS 

54/74 

UNIT CL =15pF, RL =4000 

Min Max 

MAX 
Maximum clock 
frequency Waveform 1 10 MHz 

tPLH Propagation delay 
tPHL Clock to output Waveform 1 40 

40 ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no 
constraints on tr, t1, pulse width or duty cycle. 
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REGISTER 54/7491A 

AC SETUP REQUIREMENTS TA = 25°c, VGG =5.0V 

PARAMETER TEST CONDITIONS 
54174 

UNIT 
Min Max 

tw Clock pulse width Waveform 1 25 ns 

i s Setup time, Data to clock Waveform 2 25 ns 

th Hold time, Data to clock Waveform 2 0 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes is and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

1TLH' 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

90% 

+—tTHLItD tTLH(tr)—~ 

•.—tTLH(td tTHL00-..• 

90% 

VM 

90% 

VM 

AMP (V) 

0V 

AMP (V) 

tw   0V 

VM = 1.3V for 54LS/74LS; VM = 1.50 for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pulse Width tTLH tTHL 

54174 3.0V 1MHZ boons Ins 7n5 

54LSI74LS 3.0V 1MHZ boons t5ns 6n5 

54S174S 3.00 1MHZ boons 2.5n5 2.5n5 
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COUNTERS 5417492,1S92 

DESCRIPTION 
The '92 is a 4-bit, ripple-type Divide-by-12 
Counter. The device consists of four 
master-slave flip-flops internally con-
nected to provide a divde-by-two section 
and a divide-by-six section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to-
LOW clock transition. State changes of 
the Q outputs do not occur simultane-
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1-MR2) is provided which overrides 
both clocks and resets (clears) all the flip-
flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be 
operated in various counting modes. In a 
Modulo-12, Divide-by-12 Counter the CP1
input must be externally connected to the 
Qo output. The CPo input receives the in-
coming count and O3 produces a symmet-
rical divide-by-12 square wave output. In a 
divide-by-six counter no external connec-
tions are required. The first flip-flop is 
used as a binary element for the divide-by-
two function. The CP1 input is used to ob-
tain divide-by-three operation at the Q1
and Q2 outputs and divide-by-six operation 
at the O3 output. 

PIN CONFIGURATION 

Divide-By-Twelve Counter 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 

7492 28M Hz 28mA 

74LS92 42MHz 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

V00 =5V ±5%; TA =0°C to +70°C 
MILITARY RANGES 

Vcc=5V s10%;TA = —55°C to +125°C 

Plastic DIP N7492N • N74LS92N 

Ceramic DIP N7492F • N74LS92F S54LS92F 

Flatpack S54LS92W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

MR Master Reset inputs lul 1LSul 

CPo Input 2u1 6LSul 

CP1 Input 4u1 8LSul 

Qo- Q3 Outputs 10ul 10LSul 
NOTE 
Where a 54(74 unit load (ui) is understood to be 40µA IIH and — 1.6mA 'IL' and a 54174LS unit load (LSul) is 20µA IIH and 
—0.4n,A IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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COUNTERS 5417492,1S92 

LOGIC DIAGRAM 

MODE SELECTION 

RESET INPUTS OUTPUTS 

MR1 MR2 Qo Q1 O2 Q3 
H 
L 
H 
L 

H 
H 
L 
L 

L L L 
Count 
Count 
Count 

L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

FUNCTION TABLE 

COUNT 
OUTPUTS 

Q0 Q1 O2 O3

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L L L H 
7 H L L H 
8 L H L H 
9 H H L H 

10 L L H H 
11 H L H -1 

NOTE 
Output O0 connected o input OPt . 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

VGG Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

-0.5 to 
+5.5 

—0.5 to 
+7.0 

V

'IN Input current 
-30 to 

+5 
—30 to 

+1 
—30 to 

+5 
—30 to 

+1 
mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ VGG 

—0.5 to 
+ VGG 

-0.5 to 
+ VCC 

-0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE 

VIN is limited to +5.5V on Z`"~p and it P1 inputs on the 54174LS92 only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

I IK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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COUNTERS 5417492,1S92 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONSI 
5417492 54174LS92 

UNIT 
Min Typ2 Max Min Typ2 Max 

V°H HIGH-level output voltage Vcc= MIN, VIH = MIN, 
VIL=MAX, 1OH= MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL=MAX 

IoL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

lOL= 4mA 74LS 0.25 0.4 V 

V15 Input clamp voltage Vcc = MIN, 11= Ii —1.5 —1.5 V 

I Input current at maximum 
input voltage V MAX 

°C

V 1= 5.5V All inputs '92 1.0 mA 

V1=7.0V MR inputs 0.1 mA 

V 1=5.5V 
CPo input 0.2 mA 

CP1 input 0.4 mA 

IIH HIGH-level input current Vcc =MAX 

V1=2.4V 

MR inputs 40 µA 

CPo input 80 µA 

CPt input 160 µA 

V1= 2.7V 

MR inputs 20 µA 

CPo input5 40 µA 

CPt inputs 80 µA 

'IL LOW-level input current Vcc =MAX V1= 0.4V 

MR inputs —1.6 —0.4 mA 

CPo input —3.2 —2.4 mA 

CP1 input —6.4 —3.2 mA 

IOS
Short-circuit output 
current3

Vcc = MAX 
Mil —20 -55 -20 -100 mA 

Com'I —18 —55 —20 -100 mA 

ICC Supply current^ (total) Vcc = MAX 
Mil 44 9 15 mA 

Com'I 51 9 15 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. Ios is tested with vouT= +0.5V and VCC= MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. ICC is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
5. The maximum limit for the 54LS92 only is 80µA for CPO and 180µA for CP1 inputs. 

AC CHARACTERISTICS TA =25°O, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF, RL =4004 CL =15pF, RL =2k0 

Mln Max Min Max 

fMAX 
op 

input count frequency Waveform 1 10 32 
MHz 

fMAX CP1 input count frequency Waveform 1 10 16 

t PLH Propagation delay 
tPHL CPo input to Qo output Waveform 1 16 18 ns 

tPLH Propagation delay 
tpHL OP 1 input to Q1 output 

Waveform 1 16 
21 

ns 

tPLH Propagation delay 
t PHL OP 1 input to Q2 output 

Waveform 1 
16 
21 ns 

tPLH Propagation delay 
tpHL CP1 input to Q3 output 

Waveform 1 32 35 ns 

tpLH Propagation delay 

t PHL CPg input to O3 output 
Waveform 1 100 

100 
48 
50 

ns 

'PHL MR input to any output Waveform 2 40 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on t r, 4, pulse width or duty cycle 

3.134 Signetics 



LOGIC DIVISION JANUARY 1982 

COUNTERS 5417492,1S92 

AC SETUP REQUIREMENTS TA =25ZC, V 5.0V 

PARAMETER TEST CONDITIONS 
54174 54174LS 

UNIT 
Min Max Min Max 

tw CPo pulse width Waveform 1 50 15 ns 

tw CP1 pulse width Waveform 1 50 30 nS 

tw MR pulse width Waveform 2 50 15 ns 

trec Recovery time, MR to CP Waveform 2 25 ns 

AC WAVEFORMS 

CP ~VM VM1/ VMI \ 

~• — tW 
tPHL  1 

00 
` 

I 1PLH 

VM 
VM1

MR 

cP 

 ~ I VM VM~ 

tW

IPHL 7 

VM\ 

V M\ 

The number of Clock Pulses required between the IPHL and tPLH measurements 
can be determined from the appropriate Function Table. 

Waveform 1 Waveform 2 

 / 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

iTLH 1THL Values should be less than or equal to the fable entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

Iw 

VM VM 

10% 10% 

—ITHL(U) tTLHlirl~ 

—tTLHlirl tTHL(tf)-+ 

90% 

VM 

90% 

VM 

AMP (VI 

OV 

AMP (VI 

- IW 
~10%  

OV 

VM = 1.3V for 54LS174LS: VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rap. Rata Pulse Width tTLH tTHL 

54174 3.OV 1MHZ 500ns 7ns 7ns 

54LS174LS 3.OV 1MHZ 500n5 15ns fins 

54S174S 3.OV 1MHZ SOOns 2.Sns 2.Sns 
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COUNTERS 5417493,1S93 

4•Bit Binary Ripple Counter 
DESCRIPTION 
The '93 is a 4-bit, ripple-type Binary Count-
er. The device consists of four master-
slave flip-flops internally connected to 
provide a divide-by-two section and a 
divide-by-eight Section. Each section has 
a separate Clock input to initiate state 
changes of the Counter on the HIGH-to-
LOW clock transition. State changes of 
the Q outputs do not occur simultane-
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1.MR2) is provided which overrides 
both clocks and resets (clears) all the flip-
flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op-
erated in various counting modes. In a 
4-bit ripple counter the output Q0 must be 
connected externally to input CP7. The in-
put count pulses are applied to input CPo. 
Simultaneous divisions of 2, 4, 8 and 16 
are performed at the Qo, Q1, O2 and Q3 out-
puts as shown in the Function Table. As a 
3-bit ripple counter the input count pulses 
are applied to input CP7. Simultaneous fre-
quency divisions of 2,4 and 8 are available 
at the O, O2 and O3 outputs. Independent 
use of the first flip-flop is available if the 
reset function coincides with reset of the 
3-bit ripple-through counter. 

PIN CONFIGURATION 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7493 40MHz 28mA 

74LS93 42MHz 9mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCC =5V ±5%; TA =O°C to +7O°C 

MILITARY RANGES 
Vcc =5V ±1o%; TA = —55°C to +125°C 

Plastic DIP N7493N • N74LS93N 

Ceramic DIP N7493F • N74LS93F 55493F • S54LS93F 

Flatpack S5493W • S54LS93W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

MR Master Reset inputs lul 1LSul 

CPo Input 2ul 6LSul 

CP7 Input 2u1 4LSul 

Qo- Q3 Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL, and a 54174LS unit load (LSuI) is 20µA IIN and 
- 0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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COUNTERS 5417493,1S93 

LOGIC DIAGRAM 

MODE SELECTION 

( I =Pin Numbers 
VCC = Pin 5 
GND=Pin 10 

RESET INPUTS OUTPUTS 

MR1 MR2 O0 Or O2 O3

H 
L 
H 
L 

H 
H 
L 
L 

L L L 
Count 
Count 
Count 

L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

FUNCTION TABLE 

COUNT 
OUTPUTS 

O0 Ot O2 O3

O
 

~
N

M
 

V
 

~
O

n
 

W
 
~

O
 

~
N

("
)O

 
to

 

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

NOTE 
Output Og connected to input CP1. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

V

'IN Input current 
-30 to 

+5 
—30 to 

+1 
—30 to 

+5 
—30 to 

+1 
mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc

—0.5 to 
+ Vcc 

—0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE _ 
VIN is limited to 5.5V on CPO and cPt inputs only on the 54174LS93. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

IOH HIGH-level output current —800 -400 µA 

IDL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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COUNTERS 5417493,1S93 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
5417493 54174LS93 

UNIT 
MIn Typ2 Max Min Typ2 Max 

VoH HIGH-level output voltage 
Vcc =MIN,VIH =MIN, 
VIL-MAX, 'OH MAX 

Mil 2.4 3.4 2.5 3.4 V

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL=MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VCC= MIN, 1= IIK —1.5 —1.5 V 

Input current at maximum 
input voltage Vcc= MAX 

V1= 5.5V All inputs '93 1.0 mA 

VI=7.0V MR inputs 0.1 mA 

VI= 5.5V CPo, OP t inputs 0.2 mA 

IIH HIGH-level input current Vcc= MAX 

VI=2.4V 
MR inputs 40 µA 

CPo, CPt inputs 80 µA 

V 1= 2.7V 
MR inputs 20 µA 

CPo, CPt inputs5 40 µA 

IIL LOW-level input current V = MAX VI=0.4V 

MR inputs —1.6 —0.4 mA 

OP o input —3.2 —2.4 mA 

CPt input —3.2 —1.6 mA 

'OS 
Short-circuit output 
current3 Vcc= MAX 

Mil —20 -55 -20 -100 mA 

Com'I —18 —55 —20 -100 mA 

Icc Supply current° (total) Vcc= MAX 
Mil 28 46 9 15 mA 

Com'I 28 53 9 15 mA 

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, 1A 25C. 
3. IOS is tested with VOUT= +0.SV and VCC = MAX +0.5V. Not more than one output should be shorted eta tlmeand duration of the short circuit should not exceed one second. 
4. ICc is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5v, and all other inputs grounded. 
5. The maximum limit for the 54LS93 only is 80µA for CPO and CPt inputs. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

54174 54174LS 

PARAMETER TEST CONDITIONS CL =15pF, RL =40052 CL =15pF, RL =2kt1 UNIT 

Min Max Min Max 

fMAX CPo input count frequency 10 32 
fMAX CPt input count frequency 

Waveform 1 
10 16 

MHz 

tPLH Propagation delay 16 
tPHL CPo input to Qo output 

Waveform 1
18 ns 

tPLH Propagation delay 16 
tPHL CPt input to Q t output Waveform 1 21 ns 

tPLH Propagation delay 32 
tPHL CP1 input to Q2 output 

Waveform 1 35 ns 

tPLH
tPHL 

Propagation delay 
CP1 input to O3 output Waveform 1 51 51 ns 

tPLH Propagation delay 135 70 
tPHL CPo input to O3 output Waveform 1 135 70 is 

tPHL MR input to any output Waveform 2 40 ns 

NOTE 
Per industry convention, fMAX 

is the worst case value of the maximum device operating frequency with no constraints on tr, t f, pulse width or duty cycle. 
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COUNTERS 5417493,1S93 

AC SETUP REQUIREMENTS TA = 25°C, V X =5.oV 

PARAMETER TEST CONDITIONS 
54174 54/74LS 

UNIT 
Min Max Mln Max 

tw CPD pulse width Waveform 1 50 15 ns 

tw CPl pulse width Waveform 1 50 30 nS 

tw MR pulse width Waveform 2 50 15 ns 

t reC Recovery time, MR to CP Waveform 2 25 ns 

AC WAVEFORMS 

- 111MAX  

`' 

  1 
CP . M VM~ VM\ 

tW 

IPHL I IPLH 

O 
\VM VM 

VM = 1.5V for 54174 and 54S/74s, VM= 1.3V for 54LSI74LS. 
The number of Clock Pulses required between the tPLH and IPHL measurements 
can be determined from the appropriate Truth Table, 

Waveform 1 

MR 

CP 

O 

/VM VM\ 

tw  —j•-•tn` 

IPHL I 7 
VM\ / 

VM\ 

VM = 1.5V for 54174 and 54S/74S, VM = 1.3V for 54LS/7dLS. 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL =Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH, ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 
tW 

VM VM 

10% 10% 

90% 

-I1HL(If) ITLH(Id- ~ 

'.-tTLHltr) ITHLIII)-.

AMP (VI 

0V 

90% 

VM 

90% 

VM 

AMP (V) 

~t0X 
iW  0V 

VM = 1.3V for 54LSI74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rite Pulse Width 1TLM ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 50009 15ns 8n5 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5n5 
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SHIFT REGISTER 5417494 

• 4-bit parallel-to-serial 
converter 

• Two asynchronous ones 
transfer parallel data 
ports 

• Buffered active HIGH 
Master Reset 

• Buffered positive edge-
triggered clock 

DESCRIPTION 

The '94 is a 4-bit shift register with serial 
and parallel (ones transfer) data entry. To 
facilitate parallel ones transfer from two 
sources, two Parallel Load inputs (PLo and 
PL1) with associated Parallel Data inputs 
(Doa Dod and Dta D1d) are provided. To ac 
commodate these extra inputs only the 
output of the last stage is available. The 
asynchronous Master Reset (MR) is active 
HIGH. When MR is HIGH, it overrides the 
clock and clears the register, forcing Qd
LOW. 

Four flip-flops are connected so that shift-
ing is synchronous; they change state 
when the clock goes from LOW-to-HIGH. 
Data is accepted at the serial Ds input 
prior to this clock transition. Two Parallel 
Load inputs and Parallel Data inputs allow 
an asynchronous ones transfer from two 

PIN CONFIGURATION 

4-Bit Shift Register 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT

7494 25n5 35mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCC=SV±5%;TA =0°Cto+70°C 

MILITARY RANGES 
VCC=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N7494N 

Ceramic DIP N7494F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

PLo, PL1 Parallel Load inputs 4u1 

Ds, Dn, CP, MR All other inputs 1ul 

Qd Serial Data output 10ul 

NOTE 
Where a 54174 unit load lull is understood to be 40µA Iw and - 1.5mA IIL• 

sources. The flip-flops can be set inde-
pendently to the HIGH state when the ap-
propriate Parallel input is activated. Paral-
lel inputs D a through Dad are activated 
during the time the PLo is HIGH and Paral-
lel inputs D1a through D1d are activated 
when PL1 is HIGH. If both sets of inputs 
are activated, a HIGH on either input will 

LOGIC SYMBOL 

15 

6 

1 16 2 14 3 13 4 11 

I I I I I I I I 
PLC Oa D1• DOb Dib Doc Die D0d 

PLO 

Dg 

cP 

MR 

D14 

Gd —9 

VCC
GND : Pin 12 

set the flip-flops to a HIGH. The register 
should not be clocked while the Parallel 
Load inputs are activated. The Parallel 
Load and Parallel Data inputs will override 
the MR if both are activated simultane-
ously. However, for predictable operation, 
both signals should not be deactivated 
simultaneously. 

LOGIC SYMBOL (IEEE/IEC) 
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SHIFT REGISTER 5417494 

LOGIC DIAGRAM 

(15) 

Dg a D a D0b D1b D0t 

(1) (16) (2) (14) 
D10 D0d Did 

13) (13) (4) (1 1 

(6) 
PLO  

( ) =Pin Numbers 
ACC = Pin 5 
GND=Pin 12 

D 
(7) 

SD 
S O 

CP 

R O 
RD
p

16) 
CP . .o -r 

(10) 
MR v im • 

Sp 
S O 

-cP 

R O 
RD 

Sp 
S O 

Sp 
S O 

--c~ CP -t0 CP 

R 
Rp 

~ p

O - R O 

(9) 

RD

p _~ 

Od 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

PLp PL1 Don Din MR CP Ds Qe Qb Qo Qd 
Parallel load H 

H 
L 
L 

L 
L 
H 
H 

L 
H 
X 
X 

X 
X 
L 
H 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

Qa
H 
Qa
H 

Qb 
H 

Qb 
H 

Qc 
H 

Qc 
H 

Qd 
H 

Qd 
H 

Reset (clear) L L X X H X X L L L L 

Shift right L 
L 

L 
L 

X 
X 

X 
X 

L 
L 

I 
I 

I 
h 

L 
H 

qa 
qa 

qb 

qb 
qc 
qc 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level. 
= LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

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

X = Don't care. 
i = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 -0.5 to +5.5 V 

IIN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFT REGISTER 5417494 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

'OH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
5417494 

UNIT 
Min Type Max 

VOH HIGH-level output voltage 
VOc=MIN, VIH =MIN, VIL =MAX, 

IOH=MAX 

Mil 2.4 3.4 V 

Com'L 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
IOL= MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage VOO = MIN, 1,= IIK — 1.5 V 

I Input current at maximum 
input voltage — 5.5V Vcc =MAX,MAX VI — 1.0 mA 

IIH HIGH level input current VOO =MAX, V1= 2.4V 
PLo, PL1 inputs 160 A 

µ 

Other inputs 40 µA 

'IL LOW-level input current VOO =MAX, V1= 0.4V 
PLo, PL1 inputs —6.4 mA 

Other inputs —1.6 mA 

IOS
Short-circuit output 
current3

VOO = MAX 
Mil —20 -57 mA 

Com'I —18 —57 mA 

ICc Supply current° (total) VOc = MAX 
Mil 35 50 mA 

Com'I 35 58 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. IOS is tested with VOUT= + 0.5V and VCC= VCC MAX 4 U.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second, 
4. Measure ICC with Parallel Load inputs grounded, Master Reset grounded following momentary application of d.5V, all other inputs at 4.5v and outputs open. 

AC CHARACTERISTICS TA =25°C, VCC =5.oV 

PARAMETER TEST CONDITIONS 

54,74 

UNIT CL =15pF,RL =40052 

MIn Max 

fMAx Maximum clock frequency Waveform 1 10 MHz 

t PLH Propagation delay 
tpHL Clock to Output Waveform 1 

40
40 ns 

t Propagation delay 
PLH Parallel Load or Parallel Data to output 

Waveform 2 35 ns

t Propagation delay 
PHL MR to output 

Waveform 2 40 ns 

NOTE 
Per Industry convention, MAXf  is the worst case value of the maximum device operating frequency with no constraints on tr, tp pulse width or duty cycle. 
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SHIFT REGISTER 5417494 

AC SETUP REQUIREMENTS TA = 250C, V = 5.0V 

PARAMETER TEST CONDITIONS 
54174

UNIT 
Min Max 

tw(L) Clock pulse width, LOW Waveform 1 35 ns 

t (H) MR pulse width, HIGH Waveform 2 30 ns 

t (H) Parallel Load or Data pulse width, HIGH Waveform 2 30 ns 

t5()-I) Setup time HIGH, Ds to CP Waveform 3 35 ns 

t5(L) Setup time LOW, Ds to CP Waveform 3 25 ns 
th Hold time HIGH or LOW, Ds to CP Waveform 3 0 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

PARALLEL 
DELAYS 

LOAD AND PARALLEL 
AND MASTER RESET 

DATA TO OUTPUT 
TO OUTPUT DELAY 

1NM~~1 

I

PLg, N 1

e0• a1 

VM7L ~YM 

CP YM 

~IPHL 

VM VM 

MR 

 1W 

gM T VM 
I 

1 tPLNH 

1PLH 

—tW 

I 
od VU T ~M 

~iPNI 

0d ~gM VU 

Waveform 1 Waveform 2 

V A1= 1.tv for 54174 and 5451745. Vµ = 1 7V for 54LS74LS. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

 I od

SERIAL DATA SETUP AND HOLD TIMES 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes is and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH, 1THL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

10% 

IW 

VM 

10%-

90 

+—tTHL(if) 

.—ITLHUr) 

ITLH(Ir)~ 

1TTHL(tf1— a 

AMP (V) 

0V 

90% 

VM 

1W 

90 

VM 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL 

AMP (VI 

`10% 
 0V 

amilies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.OV 1MHz 500ns 7n5 ins 

54LS174LS 3.OV 1MHz 500n5 15ns Ens 

5dS174S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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SHIFT REGISTERS 5417495, LS95B 

• Separate negative-edge-
triggered shift and 
parallel load clocks 

• Common mode control 
input 

• Shift right serial input 
• Synchronous shift or load 

capabilities 

DESCRIPTION 

The '95 is a 4-Bit Shift Register with serial 
and parallel synchronous operating 
modes. It has serial Data (D5) and four par-
allel Data (D0-D3) inputs and four Parallel 
outputs (Qo-Q3). The serial or parallel 
mode of operation is controlled by a Mode 
Select input (S) and two Clock inputs (CP1
and CP2). The serial (shift right) or parallel 
data transfers occur synchronously with 
the HIGH-to-LOW transition of the se-
lected Clock input. 

When the Mode Select input (S) is HIGH, 
CP2 is enabled. A HIGH-to-LOW transition 
on enabled CP2 loads parallel data from 
the D0-D3 inputs into the register. When S 
is LOW, CP1 is enabled. A HIGH-to-LOW 
transition on enabled CP1 shifts the data 
from Serial input Ds to QD and transfers 
the data in O0 tO O1,O1 to O2, and Q2 to O3
respectively (shift right). Shift left is ac-
complished by externally connecting O3 to 

PIN CONFIGURATION 

4-Bit Shift Register 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7495 36M Hz 39mA 

74LS95B 36MHz 13mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V t5%; TA =0°C to +70°C 
MILITARY RANGES 

Vcc =5V w10%; TA = —55°C to +125°C 

Plastic DIP N7495N • N74LS95BN 

Ceramic DIP N7495F • N74LS95BF S5495F • S54LS95BF 

Flatpack S5495W • S54LS95BW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

S Input 2u1 1LSul 

Other Inputs 1ul 1LSul 

Q Output 10ul 1GLSul 
NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL' and a 54174LS unit load ILSull is 20µA IIH and 
— 0.4mA IIL 

D2, O2 to D1, O1 to Dc, and operating the 
'95 in the parallel mode (S= HIGH). 

In normal operations the Mode Select (S) 
should change states only when both 

LOGIC SYMBOL 

Clock inputs are LOW. However, changing 
S from HIGH-to-LOW while CP2 is LOW, or 
changing S from LOW-to-HIGH while CP1
is LOW will not cause any changes on the 
register outputs. 

LOGIC SYMBOL (IEEEIIEC) 

9 
b~)

~ 1D 

2O 

3 

4 

& 

SRG4 

>' 

C2 

D 

13 

12 

11 

10 
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SHIFT REGISTERS 5417495, LS95B 

LOGIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS (Over operating free- MODE SELECT—FUNCTION TABLE 
air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
-0.5 

to 
+5.5 

-0.5 
to 

+7.0 

-0.5 
to 

+5.5 

-0.5 
to 

+7.0 
V 

I1N Input current 
to +5 to +01 

-30 
to +5 to +01 

mA 

Voltage applied to 
VOUT output in HIGH 

output state 

—0.5 
to 

+ Vcc 

-0.5 
to 

+ Vcc 

-0.5 
to 

+ Vcc 

+0.5 
to 

+ Vcc 

V 

TA Operating free-air 
temperature range 

—55 to 
+ 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

OPERATING MODE 
INPUTS OUTPUTS 

S CP1 CP2 Ds DN Og Ot OZ O3

Parallel load 
H 
H 

X 
X 

I 
I 

X 
X 

I 
h 

L 
H 

L 
H 

L 
H 

L 
-1 

Shift right L 
L 

I 
I 

X 
X 

I 
h 

X 
X 

L 
H 

qa
qo

qt
o f

qz
q2

Mode change 

1 
I 
I 
I 

L 
H 
X 
X 

X 
X 
L 
H 

X 
X 
X 
X 

X 
X 
X 
X 

no change 
undetermined 

no change 
undetermined 

H=HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW clock transition. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the HIGH-to-LOW clock transition. 
q = Lowercase letters indicate the state of the referenced output one setup time prior 

to the HIGH-to-LOW clock transition. 
X = Don't care. 
I = HIGH-to-LOW transition of Clock or Mode Select. 
I = LOW.to-HIGH transition of Mode Select. 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

I1K Input clamp current — 12 — 18 mA 

IGH HIGH-level output current —800 -400 µA 

IGL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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SHIFT REGISTERS 5417495, LS95B 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONSI 
5417495 54174LS95B 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH=MIN, 
VIL=MAX, 1OH MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH =MIN, 
VIL=MAX 

Icy= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, I1= IIK — 1.5 — 1.5 V 

II
Input current at maximum 
input voltage Vcc= MAX 

V1= 5.5V 1.0 mA 

V = 7.0V 0.1 mA 

I N HIGH-level input current Vcc = MAX 

V1= 2.4V 
S input 80 µA 

Other inputs 40 µA 

VI=2.7V 
S input 20 µA 

Other inputs 20 µA 

'IL LOW-level input current V = MAX V1= 0.4V 
S input —3.2 —0.4 mA 

Other inputs —1.6 —0.4 mA 

'OS 
Short-circuit output 
current3

Vcc = MAX —18 —57 —20 -100 mA 

Icc Supply current° (total) Vcc= MAX 39 63 13 21 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VOO =5V, TA =25-c. 
3. IOS infested with VOUT= +0.5V and VCc= VCc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure 'cc with Serial Data input and alt outputs open; Parallel Data inputs grounded; Mode Select input at 4.5V and a momentary 3V, then ground, applied to the clock 

inputs. 

AC CHARACTERISTICS TA =25nC, Vcc
=S.ov 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF RL =40012 CL =15pF,R1=2k52 

Min Max Min Max 

fMAX Maximum Clock frequency Waveform 1 25 25 MHz 

tpLH
tPHL

Propagation delay 
Clock to output Waveform 1 

27 
32 

27
32 ns 

NOTE 
Per industry convention, tMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 4, pulse width or duty cycle. 
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SHIFT REGISTERS 5417495, LS95B 

AC SETUP REQUIREMENTS TA =25°c, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174 54LSI74LS 

UNIT 
Min Max Min Max 

tw(H) Clock pulse width, HIGH Waveform 1 20 25 as 

to Setup time, Data to Clock Waveform 2 15 20 as 

th Hold time, Data to Clock Waveform 2 0 10 as 

Enable time, LOW mode 
ten(L) Select to CP1 Waveform 3 30 20 as 

Enable time, HIGH mode 
ten(H) Select to CP2 Waveform 3 30 20 as 

Inhibit time, HIGH mode 
tinh(H) Select to (L —H) 

Waveform 3 5 20 as 

tinh(L) 
Inhibit time, LOW Mode 
Select to CPZ (L —H) Waveform 3 5 20 as 

AC WAVEFORMS 

VM = 1.5V for 54/74 and 54S!74S; VM= 1.3V for 54LS/74LS. 
The shaded ares indicate when the input is permitted to change for predictable output performance. 
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SHIFT REGISTERS 5417495, LS95B 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
R1= Termination resistance should be equal to ZOUT of Pulse Generators. 
O = Diodes are 1N916, tN3064, or equivalent. 

tTLH' 1THL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW 

M VM 

10% 10% 

90% 

-ITHLIII) 

.-tTLHltr) 

tTLH(1r1~ 

ITHLIII)+

AMP (VI 

0V 

90 

VM 

90% 

VM 

AMP IV) 

#10% 
+ 1W  0V 

VM = 1.3V for 54LSI74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.OV 1MHz 5000s 7ns 7ns 

54LSI74LS 3.OV 1MHz 500ns 15n5 Ens 

54SI74S 3.OV 1MHz 500ns 2.5ns 2.Sns 
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SHIFT REGISTERS 5417496, LS96 

5•Bit Shift Register 

• 5•bit parallel-to•serial or 
serial-to•parallel converter 

• Asynchronous ones 
transfer preset entry 

• Buffered positive• 
triggered clock 

• Buffered active LOW 
Clear 

DESCRIPTION 
The '96 is a 5-bit shift register with both 
serial and parallel (ones transfer) data en-
try. Since the '96 has the output of each 
stage available as well as a D-type serial 
input and ones transfer inputs on each 
stage, it can be used in 5-bit serial-to-
parallel, serial-to-serial and some parallel-
to-serial data operations. 

The '96 is five master/slave flip-flops con-
nected to perform right shift. The flip-
flops change state on the LOW-to-HIGH 
transition of the clock. The Serial (S) input 
is edge-triggered and must be stable only 
one setup time before the LOW-to-HIGH 
clock transition. 

Each flip-flop has asynchronous set in-
puts, allowing them to be independently 
set HIGH. The set inputs are controlled by 
a common active HIGH Preset Enable (PE) 
input. The PE input is not buffered, and 
care must be taken not to overload the 
driving element. When the PE is HIGH, a 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

7496 25ns 48mA 

74LS96 25ns 12mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V s5%;TA =0°Cto+70°C 
MILITARY RANGES 

VCC =5Vs10%;TA =-55°Cto+125°C 

Plastic DIP N7496N • N74LS96N 

Ceramic DIP N7496F • N74LS96F S5496F • S54LS96F 

Flatpack S5496W • S54LS96W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

Preset Enable Inputs 5u1 5LSul 

All other Inputs 1ul 1LSul 

O Outputs 10ul 10LSul 

NOTE 
A 54174 unit load lull is understood to be 40µA IIN and -
-0.4mA IIL 

HIGH on the Preset (A-E) inputs will set 
the associated flip-flops HIGH. A LOW on 
the A-E inputs will cause no change" in 
the appropriate flip-flops. 

The asynchronous active LOW Clear (CLR) 
is buffered. When LOW, the CLR overrides 

LOGIC SYMBOL 

~1

4 

1.6mA 'IL' and a 54174LS unit load (LSull is 20µA IIN and 

the clock and clears the register if the PE 
is not active. The Preset inputs override 
the CLR, forcing the flip-flops HIGH if 
both are activated simultaneously. 
However, for predictable operation, both 
signals should not be deactivated simulta-
neously. 

LOGIC SYMBOL (IEEE/IEC) 

~C11~ 
SRG5 

62 
R 

1D 

2S 

S 

15 

14 

13 

10 
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SHIFT REGISTERS 5417496,1S96 

LOGIC DIAGRAM 

FUNCTION TABLE 
INPUTS OUTPUTS 

CLEAR 
PRESET 
ENABLE 

PRESET 
CLOCK SERIAL QA QB Qc OD QE A B C D E 

L 
L 
H 
H 
H 
H 
H 
H 

L 
X 
H 
H 
H 
L 
L 
L 

XXXXX 
L L LLL 
HHHHH 
L L L L L 
HLHLH 
X X X X X 
X X X X X 
X X X X X 

X 
X 
X 
L 
L 
L 
I 
I 

X 
X 
X 
X 
X 
X 
H 
L 

L 
L 
H 

QAo 
H 

QAo 
H 
L 

L 
L 
H 

Qao 
QBo 

Qe0
QAn
QAn

L 
L 
H 

Qco 
H 

Qco 

QBn 

QBn 

L 
L 
H 

QDo 
QDo 

QDo 

Qcn 

Qcn 

L 
L 
H 

QEo 
H 

QEo 

QDn 

QDn 

TYPICAL CLEAR, SHIFT, PRESET, AND SHIFT SEQUENCES 

H = HIGH voltage level, (steady state) 
L = LOW voltage level (steady state) 
X = Irrelevant (any input, including transitions) 
I = Transition from LOWbto-HIGH level 

OAo. OB0, etc= The level of OA, OB, ect, respectively 
before the indicated steady-state input conditions 
were established. 

OAn. OBn etc =The level of OA. OB, etc, respectively 
before the most recent I transition of the clock. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Voc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 

+ 5.5 
—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V

IN Input current 
-30 to 

+5 
—30 to 

+1 
—30 to 

+5 
—30 to 

+1 
mA

VOUT Voltage applied to output in HIGH output state 
—0.5 to 

+Vcc 

—0.5 to 

+Vcc 

—0.5 to 

+Vcc 

—0.5 to 

+Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFT REGISTERS 5417496, LS96 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54/74LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —400 -400 µA 

logy LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONSI 
5417496 54174LS96 

UNIT 
Min Typ2 Max Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, 
VIA =MAX, 'OH MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VII.=MAX 

Ion= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 1= IIK —1.5 —1.5 V 

Input current at maximum 
input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

VI = 7.OV 
PE inputs 0.5 mA 

Other inputs 0.1 mA 

IIH HIGH-level input current V cc = MAX 

VI = 2.4V 
PE inputs 200 µA 

Other inputs 40 µA 

VI = 2.7V 
PE inputs 100 µA 

Other inputs 20 µA 

'IL LOW-level input current Vcc =MAX V1= 0.4V 
PE inputs —8 —2 mA 

Other inputs —1.6 —0.4 mA 

IOS
Short-circuit output 
current3 Vcc = MAX 

Mil —20 -57 -20 -100 mA 

Com'I —18 —57 —20 -100 mA 

Icc Supply current° (total) Vcc = MAX 
Mil 48 68 12 20 mA 

Com'I 48 79 12 20 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. ICS is tested with VOLT= +0.5V and VCC= MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure ICC with Clear grounded and all other inputs and outputs open. 
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SHIFT REGISTERS 5417496, LS96 

AC CHARACTERISTICS TA =25°C, 5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF, RL =40012 CL =15pF, RL =2k12 

Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 10 25 MHz 

t PLH Propagation delay 
tpHL Clock to output 

Waveform 1 
40 
40 

40 
40 

ns 

t Propagation delay 
PLH Preset or Preset Enable to output 

Waveform 2 35 35 ns

t Propagation delay 
PHL CLR to output 

Waveform 2 55 55 is

NOTE 
Per industry convention, MAXf  is the worst case value of the maximum device operating frequency with no constraints on tr, If, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°C, vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174 54174LS 

UNIT 
Min Max Min Max 

t (L) Clock pulse width, LOW Waveform 1 35 20 ns 

t (L) CLR pulse width, LOW Waveform 2 30 30 ns 

t H 
Preset or Preset Enable pulse width, 

w( ) HIGH 
Waveform 2 30 30 ns

i s Setup time, S to CP Waveform 3 30 30 ns 

th Hold time, S to CP Waveform 3 0 0 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

~ 11iMAx 

CP )VM VM VM 

tPHL~ 

a } VM 

'••_tPLH=•] 

 T VM

VM = 1.5V for 54174 and 54SI74S, VM = 1.3V for 54LSI74LS. 

Waveform 1 

PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
DELAYS AND MASTER RESET TO OUTPUT DELAY 

PEP,, VM/

CLR 

r tPLH 

VM-\

~ tW l 

VM 

tPHL 

an )LV M 
` 

VM 

VM = 1.5V for 54174 and 54SI74S, VM = 1.3V for 54LSI74LS. 

Waveform 2 

DATA SETUP AND HOLD TIME 

S- 
VM

CP 

 ih=0 ih=0 

 
/VM k f VM 

VM = 1.5V for 54174 and 54SI74S, VM = 1.3V for 54LSI74LS. 
The number of Clock Pulses required between the tpLH and rPHL measurements 
can be determined from the appropriate Truth Table, 

Waveform 3 
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SHIFT REGISTERS 5417496,1S96 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

DEFINITIONS 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH- tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

VM 

10% 

1W 

VM

//
10%-, 

  AMP (V) 
90% 

— tTHL(tf) 

- tTLH(tr) 

tTLH(tr)- ~ 

tTHL(tf)-+ 

0V 

90 

VM 

1W 

90 

VM 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL 

AMP (V) 

X10% 
0V 

amilies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74L5 3.0V 1MHz 500n5 15ns Ens 

54S/74S 3.0V 1MHz 500ns 2.500 2.5ns 
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FLIP-FLOPS 541744 07, LS107 

Dual J-K Flip•Flop 

DESCRIPTION 

The '107 is a dual flip•flop with individual 
J, K, Clock and direct Reset inputs. The 
74107 is a positive pulse-triggered flip-
flop. JK information is loaded into the 
master while the Clock is HIGH and trans-
ferred to the slave on the HIGH•to•LOW 
Clock transition. For these devices the J 
and K inputs should be stable while the 
Clock is HIGH for conventional operation. 

The 74LS107 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable one setup time prior to the HIGH-to-
LOW Clock transition for predictable oper-
ation. 

The Reset (RD) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and Data inputs, forcing the Q out-
put LOW and the Q output HIGH. 

PIN CONFIGURATION 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74107 20M Hz 20mA 

74LS107 45MHz 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

V00=5Vs5%;TA=O°Cto+70°C 

MILITARY RANGES 
Voo=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74107N • N74LS107N 

Ceramic DIP N74107F • N74LS107F S54LS107F 

Flatpack S54LS107W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

CP Clock input 2u1 4LSul 

RD Reset input 2u1 3LSul 

J, K Data inputs iul 1LSul 

Q, Q Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL, and a 54/74LS unit load ILSull is 20µA IIH 
and — 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 54174107, LS107 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

RD CPlbt J K O O 

Asynchronous Reset (Clear) 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

L 
H 
H 
H 
H 

X 
SL 
SL 
JZ 
J L 

X 
h 
I 
h 
I 

X 
h 
h 
I 
I 

L 
q 
L 
H 
q 

H 
q 
H 
L 
q" 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior 

tlonlbl 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior 
tion.lbf 

p = Lower case letters indicate the state of 
HIGH-toLOW Clock transition. 

X = Don't care. 
IL = Positive Clock pulse. 

NOTES 
a. The J and K inputs of the 5d174107 must be stable while the Clock Is HIGH for con-

ventional operation. 
b. The 54/74LSt07 is edge-triggered. Data must be stable one setup time prior to the 

negative edge of the Clock for predictable operation. 

to the HIGH4o-LOW Clock transi. 

to the HIGH-to-LOW Clock transi-

the referenced output prior to the 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

V

'IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ VCc 

—0.5 to 

+ Vcc 

-0.5 to 

+ VCc 

-0.5 to 

+ VCc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

V CC Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output Current —400 -400 µA 

IDL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

T A Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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FLIP-FLOPS 54/74107. LS'I 07 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS?
54174107 54174LS107 

UNIT 
Min Typ2 Max Min Typ2 Max 

VGH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIA = MAX, 
'OH = MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VlL= MAX, 
VIH =MIN 

lot.= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= IIK —1.5 —1.5 V 

Input current at maximum 
input voltage V = MAX cc

VI= 5.5V 1.0 mA 

VI= 7.0V 

J, K Inputs 0.1 mA 

RD Inputs 0.3 mA 

OP Inputs 0.4 mA 

IIH HIGH-level input current Vcc= MAX 

VI=2.4V 

J, K Inputs 40 µA 

RO lnputs 80 µA 

CP Inputs 80 µA 

VI= 2.7V 

J, K Inputs 20 µA 

Rc Inputs 60 µA 

OP Inputs 80 µA 

IIL LOW-level input current Vcc = MAX, VI =0.4V 

J, K Inputs —1.6 —0.4 mA 

RD Inputs —3.2 —0.8 mA 

CP Inputs —3.2 —0.8 mA 

Los 
Short-circuit output 
current3

Vcc= MAX 
Mil —20 -57 -20 -100 mA 

Com'I —18 —57 —20 -100 mA 

Icc Supply current4 (total) Vcc= MAX 40 8 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA 25C. 
3. IOS is tested with VouT= +0.5V and VCC=VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock Input grounded and all outputs open, ICC is measured with the O and O outputs HIGH in turn. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT Cu=15pF RL =40012 CL= 15pF,RL =2k0 

Min Max Min Max 

fMAx Maximum Clock frequency Waveform 3 15 30 MHz 

tpLH
tpHL

Propagation delay 
Clock to Output 

Waveform 1, 'L5107 
Waveform 3, '107 

25 
40 

20 
30 ns 

tpLH
tpHL

Propagation delay 
Reset to Output Waveform 2 

25 
40 

20 
30 

ns 

NOTE 
Per industry convention, MAXf  is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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FLIP-FLOPS 54174107, LS107 

AC SETUP REQUIREMENTS TA = 25°C, V =5.0V 

PARAMETER TEST CONDITIONS 
54174 54174LS 

UNIT 
Min Max Min Max 

tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns 

tw(L) Clock pulse width (LOW) Waveform 1 47 13 ns 

tw(L) Reset pulse width (LOW) Waveform 2 25 25 ns 

i s Setup time J or K to Clocklbl Waveform 1 0 20 ns 

th Hold time J or K to Clock Waveform 1 0 0 ns 

AC WAVEFORMS 

J,K or D 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

th(Ll=O I —4« th(H)=o 

 ` tw(Ll__.J 
CP VM } # VM 

L

` 

  iPHL 

O \VM 

 iPLH 

0 / ' VM 

Waveform 1 

cP 

J 
OR 
K 

0 

0 

 tPLH 

VM

tPHL 

VM~ 

RESET TO OUTPUT DELAYS, 
RESET PULSE WIDTHS 

RESET IRD) 

0 7 I VM 

O ~VM 

Waveform 2 

PROPAGATION DELAY AND fMAX 

utMAX 

HthIHI tsILI 

twill 

tW(H) 

•—TPLH-H 

~VM 

TPHL 

\VM 

/' VM 

HTPHL~ 
\\ VM 

f TPLH 
-~ 

iw 

VM }~
I` 

1•  I tPHL 

 tPLH 

 T VM

 T VM

Waveform 3 

VM=1.3V for 54LS/74S. VM =1.5V for all other TTL famillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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FLIP-FLOPS 54174107, LS107 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value, 
R1= Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent, 

tRH tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

iW 

VM VM 

10% 10% 

% 

tTH L(tf) 

- ITLH(tr) 

ITLHIIr)- + 

ITHL(tf)-.. 

90% 

VM 

90% 

VM 

AMP IV) 

0V 

AMP (V) 

10%t 
 1V/

- . 10%  
0V 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pulse Wldth 1TLH tTHL 

54/74 3.00 1MHz 500ns 7n0 ins 

54LSI74LS 3 O 1MHz 5oons 15ns Ens 

54S1740 3.OV tMHz 500ns 2 5n 2.5ns 
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FLIP-FLOPS 54/74109, LS4 09 

Dual J-K Positive Edge-Triggered Flip-Flop 

DESCRIPTION 

The '109 is a dual positive edge-triggered 
JK-type flip-flop featuring individual J K 
Clock, Set and Reset inputs; also comple-
mentary Q and Q outputs. 

Set (So) and Reset (R0) are asynchronous 
active LOW inputs and operate indepen-
dently of the Clock input. 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74109 33MHz 9mA 

74LS109 33MHz 4mA 

The J and K are edge-triggered inputs ORDERING CODE 
which control the state changes of the 
flip-flops as described in the Mode Select-
Truth Table. 

The J and K inputs must be stable just one 
setup time prior to the LOW-to-HIGH tran 
sition of the Clock for predictable opera-
tion. The JK design allows operation as a 
D flip-flop by tying the J and K inputs to-
gether. 

Although the Clock input is level sensi-
tive, the positive transition of the Clock 
pulse between the 0.8V and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable operation. 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA=O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74109N • N74LS109N 

Ceramic DIP N74109F • N74LS109F S54109F • S54LS109F 

Flatpack S54109W • S54LS109W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

CP Clock input 2u1 1LSul 

RD Reset input 4u1 2LSul 

Sp Set input 2u1 2LSul 

J, K Data inputs 1ul 1LSul 

Q, Q Outputs 10ul 10LSul 
NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL, and a 54/74LS unit load (LSull is 20µA 'IN 
and —0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 54174109, LS109 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

SD RD CP J K O O 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (Note) 

L 
H 
L 

H 
L 
L 

X 
X 
X 

X 
X 
X 

X 
X 
X 

H 
L 
H 

L 
H 
H 

Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold no change" 

H 
H 
H 
H 

H 
H 
H 
H 

I 
I 
I 
I 

h 
I 
h 
I 

I 
I 
h 
h 

q 
L 
H 
q 

q 
H 
L 
q 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
X = Don't care. 
q= Lower case letters indicate the state of the referenced output priorto the LOW-

to-HIGH Clock transition. 
I = LOW-to-HIGH Clock transition. 

NOTE 
Both outputs will be HIGH while both SD and RD are LOW, but the output states are 
unpredictable it Jp and RD go HIGH simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 741S UNIT 

VCC Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

V

'IN Input current 
—30 to 

+5 
-30 to 

+1 
—30 
+5 

-30 
+1 

mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ VCC 

—0.5 to 
+ VCC 

— 0.5 to 
+ VCC 

— 0.5 to 
+ VCC 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

VCC Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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FLIP-FLOPS 54174109, LS109 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS 
54174109 54174LS109 

UNIT 
Min Type Max Min Typz Max 

VoH HIGH-level output voltage 
Vcc= MIN, VIH = MIN, VIL = MAX, 

IoH=MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc =MIN, 
VIH = MIN, 
VIL =MAX 

IoL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK —1.5 —1.5 V 

VI =5.5V 1.0 

I I 
Input current at maximum 
input voltage Vcc = MAX 

V 1 = 7.0V 

J, K Inputs 0.1 mA 

Ro, So Inputs 0.2 mA 

CP Inputs 0.1 mA 

J, K Inputs 40 µA 

VI = 2.4V RD Inputs 160 µA 

Vcc MAX 
Sc, CP Inputs 80 µA 

IIH HIGH-level input current = 
J, K Inputs 20 µA 

V1= 2.7V Rc, Sp Inputs 40 µA 

CP Inputs 20 µA 

J, K Inputs - 1.6 -0.4 mA 

Ro Inputs -4.8 -0.8 mA 
IIL LOW-level input current Vcc = MAX, VI = 0.4V 

So Inputs -3.2 -0.8 mA 

CP Inputs —3.2 —0.4 mA 

'OS 
Short-circuit output 
current3 Vcc = MAX — 30 - 85 - 20 -100 mA 

Icc Supply current° (total) Vcc= MAX 9 30 4 8 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. IC3 is tested with VOUT= +0.SV and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, ICC is measured with the O and O outputs HIGH in turn. 

AC CHARACTERISTICS TA=25°C, VCC=5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF, R1=40012 CL =15pF, RL=2k0 

Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 25 25 MHz 

t PLH
tPHL

Propagation delay 
Clock to output 

Waveform 1 
16 
28 

25 
40 

ns 

t PLH 
tpHL

Propagation delay 
Reset to output 

Waveform 2 15 
25 

25 
40 

ns 

tPLH
t PHL

Propagation delay 
Setto output 

Waveform 2 15 
35 

25 
40 

ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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FLIP-FLOPS 54174109, LS109 

AC SETUP REQUIREMENTS TA =25°C Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174 54174S 

UNIT 
Min Max Mln Max 

t w(H) Clock pulse width (HIGH) Waveform 1 20 25 nS 

tw(L) Clock pulse width (LOW) Waveform 1 20 15 nS 

tw(L) Set or Reset pulse width (LOW) Waveform 2 20 25 ns 

t o Setup time J or K to Clock Waveform 1 10 20 nS 

th Hold time J or K to Clock Waveform 1 6.0 5.0 nS 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

Waveform 1 

SET (S0/ 

RESET IRD) 

O 

O 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

1\~ tw 
 

71

♦ VM I VM

VM = 1.3V for 54LS174LS: VM = 1.SV for all other TTL families. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

1
I tPLH 

T VM 

—  tPHL 

\V M 

V 

M\

~^" tw 

~7LM 

`

I tPHL 

T VM 

 tPLH 

 T VM

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

5L= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZO)J7 of Pulse Generators. 
D = Diotles are 1N916, 1N3064, or equivalent. 

tTLH' iTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1 % 

tw 

VM 

10%-~ 

90% 

f - tTH Lltfl 

-a--tTLHltrl 

tTLH(Irl~

Fr HL(tfI 

90 

VM 

tw 

90% 

VM 

AMP IV) 

0V 

AMP (V) 

10% 
  oV 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pule. Wldlh tTLH tTHL 

54174 3.0V 1MHZ 500ns 7ns Ins 

S0LS174LS 3.0V 1MHZ 500n5 15ns fins 

54SI74S 3.0V 1MHz 500ns 2.Sns 2.5ns 
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FLIP-FLOPS 541741S112, S112 

Dual J•K Edge-Triggered Flip-Flop 

DESCRIPTION 

The '112 is a dual J-K negative edge-
triggered flip-flop featuring individual J, K, 
Clock, Set and Reset inputs. The Set (So) 
and Reset (RD) inputs, when LOW, set or 
reset the outputs as shown in the Func-
tion Table regardless of the levels at the 
other inputs. 

A HIGH level on the Clock (CP) input en-
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob-
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 

PIN CONFIGURATION 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS112 45MHz 4mA 

74S112 125MHz 15mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCC =5V±5%;TA=O°Cto+70°C 

MILITARY RANGES 
VCC =5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74S112N • N74LS112N 

Ceramic DIP N74S112F • N74LS112F S54S112F • S54LS112F 

Flatpack S54S112W • S54LS112W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

CP Clock input 2Sul 4LSul 

R0, Sp Reset and Set inputs 3.5Sul 3LSul 

J, K Data inputs 1Sul 2LSul 

O, Q Outputs 10Sul 10LSul 

NOTE 
A 54174S unit load (Sul) i 50µA IIN and — 2.0mA 'IL' and 54174LS unit load ILSUI) is 20µA IIN and — 0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 54174LS112, S112 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

Sp RD CP J I< O O 

Asynchronous Set L H X X X H L 
Asynchronous Reset (Clear) H L X X X L H 
Undetermined L L X X X H H 
Toggle H H I h h q q 
Load "0" (Reset) H H I I h L H 
Load "1" (Set) H H I h I H L 
Hold "no change" H H I I I q q 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time poor to the HIGH-to-LOW clock transition. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one setup time 

prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
I = HIGH-to-LOW Clock transition. 

NOTE 
Both outputs will be HIGH while both SD and RD are LOW, but the output states are 
unpredictable if SD and RD go HIGH simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage — 0.5 to 
+7.0 

— 0.5 to 
+5.5 

— 0.5 to 
-7.0 

— 0.5 to 
+5.5 

V

'IN Input current -30 to 
+1 

—30 to 
+5 

—30 to 
+1 

— 30 to 
+5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+ VCC 

—0.5 to 
+ VCC 

—0.5 to 
+ Vcc 

—0.5 to 

+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 541745 

UNIT 
Min Nom Max Min Nom Max 

VCC Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIN HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

IOH HIGH-level output current —400 -1000 µA 

IOL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

NOTE 
VIL = +0.7V MAX for 54S at TA= + 125°C only, 
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FLIP-FLOPS 54/74LS112, S112 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54174LS112 541745112 

UNIT 
Min Type Max Min Typ2 Max 

VOH HIGH-level output voltage V = MIN, VIH=MIN, VIL=MAX, 
'OH = MAX 

Mil 2.5 3.4 2.5 3.4 V 

Com'I 2.7 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc =MIN, 
VIH =MIN, 
VIL =MAX 

IOL=MAX 
Mil 0.25 0.4 0.55 V 

Com'I 0.35 0.5 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= I1K —1.5 — 1.2 V 

II
Input current at maximum 
input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

V1= 7.0V 

J, K Inputs 0.1 mA 

Rp, Sp Inputs 0.3 mA 

CP Inputs 0.4 mA 

11H HIGH-level input current Vcc= MAX V1= 2.7V 

J, K Inputs 20 50 µA 

RD, Sp Inputs 60 100 µA 

CP Inputs 80 100 µA 

IIL LOW-level input current Vcc = MAX 

V1= 0.4V 

J, K Inputs —0.4 mA 

R0, Sp Inputs —0.8 mA 

CP Inputs —0.8 mA 

V1= 0.5V 

J, K Inputs —1.6 mA 

RD, So Inputs —7 mA 

CP Inputs —4 mA 

o = s 
Short-circuit output 
current3 V MAX cc —20 -100 -40 -100 mA 

Icc Supply current4 (total) Vcc = MAX 4 8 15 50 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA= 25C. 
3. ICs Is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, ICC is measured with the 0 and 0 outputs HIGH in turn. 
5. VCL= +0.45V MAX for 545 at TA = + 125°C only. 

AC CHARACTERISTICS TA =25vC, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174LS 54174S 

UNIT CL =15pF, RL =2k0 CL =15pF RL =2800 

Min Max Min Max 

fMAX Maximum Clock frequency Waveform 1 30 80 MHz 

tpLH
tpHL

Propagation delay 
Clock to output Waveform 1 20 

30 
7.0 
7.0 

ns 

tpLH
tPHL 

Propagation delay 
SO or Rc to output 

20 Waveform 2 ns
30 

7.0 
7.0 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, t pulse width or duty cycle. 
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FLIP-FLOPS 54174LS112, S112 

AC SETUP REQUIREMENTS TA =25uC Vcc =5.oV 

PARAMETER TEST CONDITIONS 
54/74LS 54174S 

UNIT 
Min Max Min Max 

tw(H) Clock pulse width (HIGH) Waveform 1 20 6.0 ns 

tw(L) Clock pulse width (LOW) Waveform 1 13 6.5 ns 

tw(L) Set or Reset pulse width (LOW) Waveform 2 25 8.0 ns 

to Setup time J or K to Clock Waveform 1 20 3.0 ns 

th Hold time J or K to Clock Waveform 1 0 0 ns 

AC WAVEFORMS 

J,K or D 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

'MLI = o th(H)=0 

P VM\ 

/11 I VM \VM 
I (Hl 

tWILI  

C

Q ~VM 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

_  I
I~t w 

1 
SET (SD) \S VM 7L  VM

RESET (RD) VM}~ tw

tPLH 

VM 

O 

1PLH I iPHL 

T VM 1T VM 

tPHL 

O /V M VM\ 

VM=1.3V for 54LSI74LS: VM= 1.SV for all other TTL families. 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Waveform 1 

Q 

 1PLH 

 T VM

VM = 1.3V for 54LSI74LS: VM= 1.SV for all other fl ). families. 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Terminatlon resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
tTLH, tTHL values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tw 

VM 

10% 10% 

90% 

K ITH L01) ITLHltrl~ 

—ITLHllr) ITHLltfl-+ 

90% 

VM 

90% 

VM 

AMP IV) 

OV 

AMP (V) 

10%f 
 iW 

-\10%  
OV 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54174 3.OV 1MHz SOOns ins ins 

54LS174LS 3.OV 1MHz SOOns 15ns fins 

54S174S 3.OV 1MHz 5oOns 2.5n5 2.5n5 
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FLIP-FLOPS 54174LS113, S113 

DESCRIPTION 

The '113 is a dual J-K negative edge-
triggered flip-flop featuring individual J, K, 
Set and Clock inputs. The asynchronous 
Set (So) input, when LOW, forces the out 
puts to the steady state levels as shown in 
the Function Table regardless of the 
levels at the other inputs. 

A HIGH level on the Clock (CP) input en-
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob-
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 

PIN CONFIGURATION 

Dual J-K Edge-Triggered Flip-Flop 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS113 45MHz 4mA 

745113 125MHz 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Voo =SV±S%;TA=O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74S113N • N74LS113N 

Ceramic DIP N74S113F • N74LS113F S54S113F • S54LS113F 

Flatpack S54S113W • S54LS113W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

CP Clock input 2Sul 4LSul 

So Set inputs 3.5SuI 3LSul 

J, K Data inputs 1Sul 1LSul 

O, Q Outputs 10Sul 10LSul 
NOTE 
A 541745 unit load (Sul) s 50µA IIH and — 2.OmA 'IL' and a 54(70LS unit load ILSut) is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

3 

1 

2 

4 

11 

13 

12 

10 

1J 

C1 

1K 

1s 

1 

1 

2J 

c2 

2K 

25 

-1 

1 

5 

B 

9 

8 
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FLIP-FLOPS 54174LS113, S113 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

SD CP J K O Q 

Asynchronous Set 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold "no change" 

L 
H 
H 
H 
H 

X 
I 
I 
I 
I 

X 
h 
I 
h 
I 

X 
h 
h 
I 
I 

H 
q 
L 
H 
q 

L 
q 
H 
L 
q 

H= 
5= 
L= 

q= 

HIGH voltage level steady state. 
HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level steady state. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
Lower case letters indicate the state of the referenced output one setup time 
prior to the HIGH-to-LOW Clock transition. 

X = Don't care. 
I = HIGH-to-LOW Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

VCC Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
-7.0 

—0.5 to 
+ 5.5 

V

'IN Input current —3010 
+1 

 —3010 
+5 

 —30t0 
+1 

 —30t0 
+5 mA 

VouT Voltage applied to output in HIGH output state —0.5 to 
+ VCC 

—0.5 to 
+ VCC 

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max 

VCC Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5:5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

IOH HIGH-level output current —400 -1000 µA 

ICL LOW-level output current 
Mi! 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 no 

Com'I 0 70 0 70 °C 

NOTE 
VIL = + 0.7V MAX for 54S at TA = + 125C only. 
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FLIP-FLOPS 541741S113, S113 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54174LS113 54I74S113 

UNIT 
Min Type Max Min Type Max 

VON HIGH-level output voltage Vcc= MIN, VIH = MIN, VIA = MAX, 

'OH MAX 

Mil 2.5 3.4 2.5 3.4 V 

Com'I 2.7 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN,
VIH =MIN, 
VIt=MAX 

Ion=MAX 
Mil 0.25 0.4 0.55 V 

Com'I 0.35 0.5 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VDc = MIN, II= IIK —1.5 —1.2 V 

I Input current at maximum 
input voltage 

V MAX 
cc—

V1=5.5V 1.0 mA 

V 1= 7.0V 

J, K Inputs 0.1 mA 

SD Inputs 0.3 mA 

CP Inputs 0.4 mA 

'IN HIGH-level input current Vcc= MAX VI= 2.7V 

J, K Inputs 20 50 µA 

SD Inputs 60 100 µA 

CP Inputs 80 100 µA 

'IL LOW-level input current Vcc = MAX 

V1= 0.4V 

J, K Inputs —0.4 mA 

SD Inputs —0.8 mA 

CP Inputs —0.8 mA 

V1=0.5V 

J, K Inputs —1.6 mA 

SD lnputs —7 mA 

CP Inputs —4 mA 

os 
Short-circuit output 
current3 = 

V MAX cc —20 -100 -40 -100 mA 

Icc Supply current^ (total) Vcc = MAX 4 8 15 50 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, T= 25'C. 
3. IOS is tested with VOUT= +0.W and VCC=Vcc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, ICC is measured with the O and Q outputs HIGH in turn. 
5. VOL= +0.45V MAX for 54S at TA = + 125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174LS 54174S 

UNIT CL =15pF, RL =2k0 CL =15pF, R1=28052 

Min Max Min Max 

fMAX Maximum Clock frequency Waveform 1 30 80 MHz 

tpLH 
' PHA

Propagation delay 
Clock to output 

Waveform 1 
20 
30 

7.0 
70 

ns 

tpLH
tpHL

Propagation delay 
Set to output 

Waveform 2 
20 
30

7.0 
7.0 

ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, t f , pulse width or duty cycle. 
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FLIP-FLOPS 54174LS113, S113 

AC SETUP REQUIREMENTS TA =25°C, VGD =5.oV 

PARAMETER TEST CONDITIONS 
54174LS 54/74S 

UNIT 
Min Max Min Max 

tw(H) Clock pulse width (HIGH) Waveform 1 20 6.0 ns 

t (L) Clock pulse width (LOW) Waveform 1 13 6.5 ns 

tw(L) Set pulse width (LOW) Waveform 2 25 8.0 ns 

t5 Setup time J or K to Clock Waveform 1 20 3.0 ns 

th Hold time J or K to Clock Waveform 1 0 0 ns 

AC WAVEFORMS 

J,K or D 

cP 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

VM 

th(L) = 0 

twill—~. VM 

  1~ 1w(H) 

th 
I...ts(H~ 

\VM 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

_  ` tw~ 
SET (Sp) }VM 7 1 VM 

RESET (RD) 
-  1PLH 

1PHL 

0 \VM VM 

0 

1PLH I_--i.1 -" 1PHL Y 

0 
/VM VM\

0 

VM = 1.3V for 54LS/74LS: VM= 1.5V for all other TTL families. 
The shaded areas indicate when the input Is permitted to change for 
predictable output performance. 

Waveform 1 

 1PLH 

/VM 

VM~~tw 
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I tPHL 
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  I 1PHL 

`1T VM 

 1PLH 

T VM

VM = 1.3V for 54LS/74LS: VM = 1.SV for all other TTL families. 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCc 

DEFINITIONS 

VCC 

RL = Load resistor to Vcc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes hq and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are tN916, 1 N3064, or equivalent. 
tTLH. 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW r 

VM 

10% 10% 

90% 

~tTHLltf) tTLH(tr)-.. 

--tTLH(tr) tTHL(tU-... 

90% 

VM 

90% 

VM 

AMP (V) 

OV 

AMP (V) 

10%f 
 1W  

-'ç10% 
OV 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54/74 3.0V 1MHZ SOOns 755 7n5 

54LS/74LS 3.0V 1MHz SOOns 15ns Ens 

54S/74S 3.OV 1MHz SOOns 2.Sns 2.55s 
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LATCH 54174116 

DESCRIPTION 

The '116 has two independent 4-bit trans 
parent latches. Each 4-bit latch is con-
trolled by a two-input active LOW Enable 
gate (E0 and E1). When both Eo and E1 are 
LOW, the data enters the latch and ap-
pears at the output. The outputs follow the 
Data inputs as long as E0 and E1 are LOW. 
The data on the D inputs one setup time 
before the LOW-to•HIGH transition of E0
or E1 will be stored in the latch. The 
Latched outputs remain stable as long as 
either Eo or E1 is HIGH. 

Each 4-bit latch has an active LOW asyn-
chronous Master Reset (M) input. When 
LOW, the MR input overrides the Data and 
Enable inputs and sets the four Latch out-
puts LOW. 

PIN CONFIGURATION 

Dual 4-Bit Transparent Latch 

TYPE 
TYPICAL PROPAGATION 

DELAY —DATA TO OUTPUT 
TYPICAL SUPPLY CURRENT 

(Total) 

74116 11 ns 50mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCc =SV±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74116N 

Ceramic DIP N74116F S54116F 

Flatpack S54116W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

Ec, E1 Enable inputs 1ul 

D0-D3 Data inputs 1.5u1 

MR Master Reset input 1ul 

Qo-Q3 Latch outputs 10ul 

NOTE 
Where a 54174 unit load lull is understood to be 40,A IIH and - t.6mA IIL• 

LOGIC SYMBOL 

22.9j3 4 6 8 10 14 15 16 18 20 22 

V 

E 00 D1 D2 03 E 00 01 D2 D3 

e.. b' 

MR 00 010203

1 1 1 1 1 
1 5 7 9 11 

MR 00 01 0203

1 1 1 1 1 
13 17 19 21 23 

LOGIC SYMBOL (IEEEIIEC) 

2r 
3t-. a c1 

1 R 

5 
D 

7 6 
8 9 

1 11 

14th 
15^ 

13th

1 
1 
20 
22 

8 

R 

i 

r 

  17 
  19 

10 

21 

23 
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LATCH 54/74116 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUT 

MR Eg Et Dn On

Reset (clear) L X X X L 

Enable latch 
H 
H 

L 
L 

L 
L 

L 
H 

L 
H 

Latch data 
H 
H L 

L 
I 

I 
h 

L 
H 

H= HIGH voltage level. 
h = HIGH voltage level one setup time prior o the LOW-to-HIGH Enable transition. 
L= LOW voltage level. 

= LOW voltage level one setup time prior to the LOW-to-HIGH Enable transition. 
X = Don't care. 

= LOW4o-HIGH Enable transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

VGG Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —3010 +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + 15 —0.5 to + 15 V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Von Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

' lb Input clamp current — 12 mA 

'OH HIGH-level output current —800 I4A 

IoL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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LATCH 54174116 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS! 
54174116 

UNIT 
Min Type Max 

VcH HIGH level output voltage Vcc =MIN, VIN =MIN, VIA =MAX, 
'OH =MAX 

Mil 2.4 3.4 V

Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIN = MIN, VIL = MAX, 
logy= MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= I1K —1.5 V 

I Input current at maximum 
input voltage Vcc= MAX, VI =S.SV 1.0 mA 

IIH HIGH-level input current V = MAX, V1 =2.4V 
E, MR Inputs 40 µA 

D Inputs 60 µA 

'IL LOW-level input current Vcc = MAX, VI =0.4V 

E, MR Inputs —1.6 mA 

D Inputs, initial peak —2.4 mA 

D Inputs, steady-state —1.6 mA 

'OS

Short-circuit output 
current3

Vcc =MAX 
Mil —20 —57 mA 

Com'l —18 —57 mA 

Icc Supply current4 (total) Vcc = MAX 
Condition 1 60 100 mA 

Condition 2 40 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC= 5V, TA = 25°C. 
3. 10 is tested with VOUT= +0.5V and VCC= VCC MAX * 5.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

secontl. 
4. Condition 7. Measure ICC with all inputs grounded and all outputs open. Condition 2. Measure ICC with E inputs grounded, all other inputs at 4.5V and all outputs open. 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF RL =4000 

Min Max 

tPLH Propagation delay 30 
tpHL Enable to output 

Waveform 1 22 ns 

tpLH Propagation delay 15 
tPHL Data to output 

Waveform 2 18 ns 

tpNL 
Propagation delay 
M to output R 

Waveform 3 22 ns 
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LATCH 54/74116 

AC SETUP REQUIREMENTS TA =25°c, v =5.0V 

PARAMETER TEST CONDITIONS 
54174 

UNIT 
Mln Max 

tw Enable pulse width Waveform 1 18 ns 

tN Master Reset pulse width Waveform 3 18 ns 

t5(H) Setup time HIGH Data to Enable Waveform 4 8.0 ns 

th(H) Hold time HIGH Data to Enable Waveform 4 —2.0 ns 

t5(L) Setup time LOW Data to Enable Waveform 4 14.0 ns 

th(L) Hold time LOW Data to Enable Waveform 4 8.0 ns 

th(L) Hold time LOW Enable to Master Reset to load HIGH Waveform 3 8.0 ns 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT AND 
ENABLE PULSE WIDTH 

~ VM VM VM VM 

—IVHL+ ~IVLN~ 

D^ Vy Vy 

VM= 1.5V for 54/74 and 54S/745, VM= 1.3V for 54LS/74LS 

Waveform 1 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND LOW ENABLE TO 

MASTER RESET HOLD TIME 

\\VM 
I Va

~IIML'~1\ \Vy / 

VM = 1.SV lot 54/74 and 545/745, VM = 1.3V for 54L5/74LS 

Waveform 3 

° 

0 

PROPAGATION DELAY 
DATA TO OUTPUT 

D^ VM 
J
T
I
I

/VM

t~IPMI-

1
1 I~IPLX~ 

on T VM VM 

VM = 1.SV for 54/74 and 545/745. VM: 1.3V for 54LSI74LS 
Waveform 2 

DATA SETUP AND HOLD TIMES 

VM= 1.SV for 54/74 and 548/74S, 0M = I.3V for 54LS/74LS 
The shaded area, indicate when the input is permitted to change for predictable 
output performance. 

Waveform 4 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VC ; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT= Termination resistance should be equal to ZOUT of Pulse Generators. 
0 = Diodes are 1N916, 1N3064, or equivalent. 
tTLH. ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1w 

VM 

10% 10% 

90% 

LIII) 

—ITLHIIrf 

ITLHltrl-0

ITHLIIft—+

90% 

VM 

90% 

VM 

AMP (VI 

OV 

AMP IV) 

1W ~10%  
OV 

VM = 1.3V for S4LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rap. Rate Pala. Width 1TLH 1THL 

54/74 3.OV 1MHz SOOns 7115 7n5 

54L5/74LS 3.OV 1MHz 500ns 1505 8n5 

54S/74S 3.OV 1MHz 50000 2.5n, 2.5n5 
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MULTI VIBRATOR 54174121 

• Very good pulse width 
stability 

• Virtually immune to 
temperature and voltage 
variations 

• Schmitt trigger input for 
slow input transitions 

• Internal timing resistor 
provided 

DESCRIPTION 

These multivibrators feature dual active 
LOW going edge inputs and a single active 
HIGH going edge input which can be used 
as an active HIGH enable input. Comple 
mentary output pulses are provided. 

Pulse triggering occurs at a particular volt-
age level and is not directly related to the 
transition time of the input pulse. Schmitt-
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering 
from inputs with transition rates as slow 
as 1 volt/second, providing the circuit with 
an excellent noise immunity of typically 
1.2 volts. A high immunity to Vcc noise of 
typically 1.5 volts is also provided by inter-
nal latching circuitry. Once fired, the out-
puts are independent of further transi• 
tions of the inputs and are a function only 
of the timing components. Input pulses 
may be of any duration relative to the out-
put pulse. Output pulse length may be 
varied from 20 nanoseconds to 28 sec-
onds by choosing appropriate timing com-
ponents. With no external timing compo-
nents (i.e., Ri5t connected to Vcc, Cext and 
Rext/Cext open), an output pulse of typi-
cally 30 or 35 nanoseconds is achieved 
which may be used as a do triggered reset 
signal. Output rise and fall times are TTL 
compatible and independent of pulse 
length. 

PIN CONFIGURATION 

Monostable Multivibrator 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74121 43ns 18mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V±111%;TA=-55°CtO+125°C 

Plastic DIP N74121N 

Ceramic DIP N74121F S54121F 

Flatpack S54121W 

FUNCTION TABLE 

INPUTS OUTPUTS 

Al A2 B O O 

L X H L H 
X L H L H 
X X L L H 
H H X L H 
H I H SL if 
I H H SL if 
l I H J L if 
L X I SL if 
X L I SL if 

H = H GH voltage level 
L = LOW voltage level 
X = Don't care 
I = LOW-to-HIGH transition 
I =HIGH-to-LOW transition 

Pulse width stability is achieved through 
internal compensation and is virtually in-
dependent of Vcc and temperature. In 
most applications, pulse stability will only 
be limited by the accuracy of external tim-
ing components. 

Jitter-free operation is maintained over 
the full temperature and Vcc ranges for 
more than six decades of timing capaci-
tance (10pF to 10µF) and more than one 
decade of timing resistance (2k0 to 30kg 

LOGIC SYMBOL 

INPUT AND OUTPUT LOADING 
AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 

A1, A2 Inputs 1ul 

B Input 2u1 

Q, Q Outputs 10ul 

NOTE 
A 54174 unit load lull is understood to be 40µA IIH and 
- 1.6mA 'ILL 

for the 54121 and 21(0 to 40k0 for the 
74121). Throughout these ranges, pulse 
width is defined by the relationship: (see 
Figure 1) 

t (Out) = Cest Rest In2 
tW (Out)=_ 0.7Cest Rest 

In circuits where pulse cutoff is not criti-
cal, timing capacitance up to 1000µF and 
timing resistance as low as 1.4k0 may be 
used. 

LOGIC SYMBOL (IEEEIIEC) 
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MULTI VIBRATOR 54/74121 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

IIK Input clamp current — 12 mA 

'OH HIGH-level output current —400 µA 

logy LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

dvldt 
Rate of rise or fall of input 
pulse 

B input 1 Vls 

A1 ,A2 inputs 1 vlµs 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54/74121 

UNIT 
Min Type Max 

V 
r+ 

Positive-going threshold 
at A and B = cc V MIN 2.0 V 

V 
T- 

Negative-going threshold 
at A and B

- 

cc V - MIN 0.8 V 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIA = MAX, 
I OH =MAX 

Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIA = MAX 
logy= MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, I I = Ii K —1.5 V 

I Input current at maximum 
input voltage 

Vcc=MAX, MAX V1 -- 5.5V 1.0 mA 

IIH HIGH-level input current Vcc =MAX, V1 = 2.4V 
A1 , A2 inputs 40 µA 

B input 80 µA 

'IL LOW-level input current Vcc= MAX, VI = 0.4V 
A 7 , A2 inputs —1.6 mA 

B input —3.2 mA 

los 
Short-circuit output 
current3 Vcc= MAX 

Mil —20 —55 mA 

Com'I —18 —55 mA 

ICc Supply current (total) Vcc= MAX 
Quiescent 13 25 mA 

Triggered 23 40 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. ICS is tested with VouT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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MULTI VIBRATOR 54174121 

AC CHARACTERISTICS TA =25°C, Vcc=5.oV 

PARAMETER TEST CONDITIONS 
54174 

UNIT CL =15pF,RL =4000 
Min Max 

tPLH Propagation delay Waveform 1 70 ns 
t PHL A input to O & Q output Cext=80pF, Rant to Vcc 80 
t PLH Propagation delay Waveform 2 55 
t B input to O & ZS output PHL P p C 80 F, R to V ext =  P mt GG 65 ns 

tw Minimum output pulse width Cext=0pF, R;nt to Vcc 20 50 ns 
Cext=80pF, Rant to Voc 70 150 ns 

tw Output pulse width Ce%t = 100pF, Rext= 10kO 600 800 ns 

C8,, 1µF, Rext= lOkO 6.0 8.0 ms 

AC SETUP REQUIREMENTS TA = 25°c, 5.oV 

PARAMETER TEST CONDITIONS 
54174 

UNIT 
Min Max 

tw Minimum input pulse width to trigger Waveforms 1 & 2 50 ns 

Rext External timing resistor range 
Mil 1.4 30 k4 

Com'I 1.4 40 k4 

Cext External timing capacitance range 0 1000 pF 

Output duty Cycle Rext =  2kR 67
Rext= Rext(Max) 90 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO O AND Q OUTPUTS, PROPAGATION DELAY B INPUT TO O AND Q OUTPUT, 
INPUT AND OUTPUT PULSE WIDTHS INPUT AND OUTPUT PULSE WIDTHS 

~ VU 

tw 

A

tPLH 

O 

1PHL 

0 

ht 

` VMVM

tw 
tPLH 

tw

~1

iw 

~ VM
/ VM V ` M 

tPHL 
H 

f VM 

tw 

¼ M / VM 

Waveform 1 Waveform 2 
VM = 1.5 for 54/74 and 54S/74S: VM = t.3V for 54LS/74L3 
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MULTI VIBRATOR 54174121 

OUTPUT PULSE WIDTH vs. TIMING RESISTOR VALUE 

lOms 

tms 

tOOns 

1Ons 

■ 

■u111 •uuiuu 

O 5µ 

G B■U■UII_iI.■.■III 

Gex1_~~■■~~II~~~■■■III 

__~■■■.0 •■UUU 

______ 

■■■... •UU■uuU 
2 4 7 10 20 40 70 100 

Rext—Timing Resistor Value—k!! 

Figure 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

ITLH ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W 

VM VM 

10% 10% 

90 

-tTHL(tf) 

---ITLHIIr) 

tTLHllrl~ 

ITH11(10--... 

90% 

VM 

90% 

VM 

AMP (VI 

OV 

AMP (V) 

1W   OV 

VM = 1.3V for 54LSI74LS; VM = t.SV for all other TTL lamities. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH ITHL 

54174 3.OV tMHz 500n5 ins 7ns 

54LS174LS 3.0V 1MHz 500ns 15ns Ens 

54S174S 3.0V 1MHz 50005 2.5n5 2.5ns 
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54174123 MULTI VIBRATOR 

• DC triggered from active 
HIGH or active LOW 
inputs 

• Retriggerable for very 
long pulses—up to 100% 
duty cycle 

• Direct reset terminates 
output pulse 

• Compensated for VCC and 
temperature variations 

DESCRIPTION 
The '123 is a dual retriggerable mono-
stable multivibrator with output pulse 
width control by three methods. The basic 
pulse time is programmed by selection of 
external resistance (Rext) and capacitance 
(Cext) values. Once triggered, the basic 
pulse width may be extended by retrigger-
ing the gated active LOW going edge input 
(A) or the active HIGH going edge input 
(B), or be reduced by use of the overriding 
active LOW reset. 

The basic output pulse width is essen-
tially determined by the values of external 
capacitance and timing resistance. For 
pulse widths when Cext s 1000pF, see Fig-
ure A. 

When CeX1 >1000pF, the output pulse 
width is defined as: 

0.7 
tw =0.28 Rext/Cext (1+ Rext) 

The external resistance and capacitance 
are normally connected as shown in Fig-

PIN CONFIGURATION 

Dual Retriggerable Monostable Multivibrator 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74123 24ns 46mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V w5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5Vs10%;TA=-55°Cto+125°C 

Plastic DIP N74123N 

Ceramic DIP N74123F S54123F 

Flatpack S54123W 

FUNCTION TABLE 

INPUTS OUTPUTS 

RD A B Q Q 

L X X L H 
X H X L H 
X X L L H 
H L t J L ZT 
H I H J L Lf 
I L H JL LS 

H = H OH voltage level 
L = LOW voltage level 
X = Don't care 
I =LOWao-HIGH transition 
I =HIGH-[o-LOW transition 

J-L =One HIGH-level pulse 
Zf = One LOW-level pulse 

ure B. If an electrolytic capacitor is to be 
used with an inverse voltage rating of less 
than 1V then Figure C should be used. 
(Inverse voltage rating of an electrolytic is 
normally specified at 5% of the forward 
voltage rating.) If the inverse voltage 

LOGIC SYMBOL 

INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A, B Inputs iul 

RD Input 2u1 

O, Q Outputs 10ul 

NOTE 
A 54174 unit load lull is understood to be 40µA IIH and 
- t.EmA IIL. 

rating is 1V or more (this includes a 100% 
safety margin)then Figure B can be used. 
Note that if Figure C is used the timing 
equations change as follows: 

tw =—0.25 Rext/Cext (1 + 
0.7 
Re t )

LOGIC SYMBOL (IEEEIIEC) 
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MULTI VIBRATOR 54/74123 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage -0.5 to +5.5 -0.5 to +5.5 V 

'IN Input current -30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state -0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

IIK Input clamp current -12 mA 

IcH HIGH-level output current —800 µA 

Ion LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage +0.8 V 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174123 

UNIT 
Mln TYP2

Max

V off HIGH-level output volta e5P 9 V cc = MIN, 'OH =
Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltages Vcc= MIN, logy= MAX 
Mil 0.2 0.4 V

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, I= 1K — 1.5 V 

II Input current at maximum 

input voltage 
Vcc= MAX, V1 = 5.5V 1.0 mA 

IIH HIGH-level input current Vcc= MAX, V1 = 2.4V 
A, B inputs 

- - --
40 µA 

Ro input 80 µA 

'IL LOW-level input current Vcc=MAX, VI=0.4V 
A, B inputs — 1.6 mA 

Ro input —3.2 mA 

los 
Short-circuit Output Vcc=
current 

MAX —10 -40 mA

ICC Supply current4 (total) Vcc = MAX 
Quiescent 46 66 mA 

Triggered 46 66 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC =5V, TA= 25'C. 
3. IOS infested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Quiescent ICC is measured lafterbeing reset) with 2.4V applied to both R0 and A inputs, B inputs grounded and all outputs open. Triggered ICC is measured with 2.4V applied to 

all RD and B inputs, A inputs grounded and all outputs open. For both measurements, Ceot=0.02µF and Reot =25k0. 
5. Ground Cezt to measure VOH at O, VOL at O, or IOS at O. Cent is open to measure VOH at O, VOL at O, or IOS at O. 
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MULTI VIBRATOR 54174123 

AC CHARACTERISTICS TA=25°C, V00 =5.OV 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF, RL =4000 

Min Max 

tpLH Propagation delay 
t PHL A input to Q & Q output P P 

Waveform 1 
C 0 F, R 5k0 ext =  P ext =

33 
40 

ns 

tpLH Propagation delay 
t PHL B input to Q & Q output P P 

Waveform 2 
C 0 F, R 5k0 36 ext =  P ext =

28 
ns 

tPLH Propagation delay 
t PHL R in Ut to Q & Q output D P P 

Waveform 3 
C 0 F, R 5k0 27 ext =  P ext =

40 
ns 

two Minimum Q pulse width Waveforms 1 & 2 
Cext = OPF, Rext = 5k0 

65 ns 

tw Q Output pulse width 
Waveforms 1 & 2 

°ext=1000pF, Rext=10kO 
2.76 3.37 µs 

AC SETUP REQUIREMENTS TA = 25°c, V =5.OV 

PARAMETER TEST CONDITIONS 
54,74 

UNIT 
Min Max 

tw Minimum input pulse width to trigger Waveforms 1 & 2 40 ns 

ReXt External timing resistor range 
Mil 5.0 25 

M0 
Com'I 5.0 50 

Cext External timing capacitance range No restriction pF 

Stray capacitance to GND at Rext/Cext 
CRxrcx terminal 50 pF 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TOO AND b OUTPUTS, 
AND INPUT AND OUTPUT PULSE WIDTHS 

A 

IPLH 

1  
IW

`  M /VM 

tPHL 

a 

tW 

~M 
 1 

VM

 
`} VM 

'W 1  
I 

VM 

Waveform 1 

A 

O 

O 

PROPAGATION DELAY B INPUT TO O AND O OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 

h 1

a /VM \VM 

IPLH- ~ 

O 

IW 

tVM ~M 

I 
VM 

VM = 1.5V for 54/74 and 54S/74S; VM - 1.3V for 54L5/74LS 

DIRECT RESET DELAYS AND RECOVERY TIME 

VM

Waveform 2 

Waveform 3 

Signetics 3.181 



LOGIC DIVISION JANUARY 1982 

MULTI VIBRATOR 54174123 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW 

VM 

10% 10% 

90% 

F—ITHLltf) tTLHltrl— . 

+—tTLHltrl ITHLl41-

AMP IVI 

OV 

90% 

VM 

90% 

VM 

AMP IVI 

10%f 
 1W 

~10%  
OV 

VM = I,3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pula, Width tTLH tTHL 

54174 3.0V 1MHZ 500ns ins ins 

54LS174LS 3.OV 1MHz SOOns 15ns Ens 

54S174S 3.OV 1MHz SOOns 2.500 2.5n0 

TYPICAL PERFORMANCE CHARACTERISTICS 

ty
y 

—
 O

U
T

P
U

T
 P

U
L

S
E

 W
ID

T
H

 (n
s)

 

10,000 

7,000 

4,000 

2,000 

1,000 

VCC 

+l T Cext 

TO C00I TO RaxtIC,st 
TERMINAL TERMINAL 

700 

400 

200 

100 

70 

40 

20 

10 

Real 

Figure B 

VCC 50 

- T1 = 25'C i ~aaaalla~ 

2 4 10 20 ao 100 200 400 

Coat — EXTERNAL TIMING CAPACITANCE IpF) 

Figure A 

CBXI ~•. 

TO Cext 
TERMINAL 

VCC 

1000 

R051 

ANY SILICON SWITCHING DIODE 
SUCH AS 1 N916, 1N3064, etc. 

TO Ree/Ceot 
TERMINAL 

Figure C 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54174125, 54174126, 1S125, LS126 

FUNCTION TABLE '125 

INPUTS OUTPUT 

C A Y 

L L L 
L H H 
H X (Z) 

FUNCTION TABLE '126 

INPUTS OUTPUT 

C A Y 

H L L 
H H H 
L X (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z( = HIGH impedance (off) 

PIN CONFIGURATION 

Quad 3-State Buffer 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74125 10ns 32mA 

74 LS 125 8n5 11 m A 

74126 10ns 36mA 

74LS126 9ns 12mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5Vs5%;TA =O°Cto+70°C 
MILITARY RANGES 

VCC=5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N74125N 
N74126N 

• 
• 

N74LS125N 
N74LS126N 

Ceramic DIP 
N74125F 
N74126F 

• 
• 

N74LS125F 
N74LS126F 

S54LS125F 
S54126F • S54LS126F 

F latpack 
S54LS125W

S54126W • S54LS126W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 30LSul 

NOTE 
Where a 54174 unit load (u I is understood to be 40µA IIH and — 1.6mA IIL and, and a 54174LS unit load (LSul) is 20µA 1IH 
and —0.4mA 'IL 

LOGIC SYMBOL 

1C 

'125 

1C 

'126 

2 1A 1V 3 2 1A 1Y 3

2C 2C 

5 
2A 2V 6 5 2A 2Y 6

10 
3C 10 3C 

8 3A 3V 6 a 3A 3V 6 

13 4C 13 
4C 

12 4A 4Y 11 12 4A 4V 11 

LOGIC SYMBOL (IEEEIIEC) 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/74125, 54174126, LS125, LS126 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

-0.5 to 
+5.5 

—0.5 to 
+7.0 

V

IN Input current 
-30t0 

+5 
 -3010 

+1 
-30 to 

+5 
—30t0 

+1 
mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS UNIT

Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Corn') 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current 
Mil —2.0 -1.0 mA 

Com'I —5.2 —2.6 mA 

IOL LOW-level output current 
Mil 16 12 mA 

Com'I 16 24 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch 1 SwIICh 2 

tPZH 
1PZL 
tpHz 
tPLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 
Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx = 1kb for 54/74, 545/74S, Rx= 5k0 for 54LS174LS. 
tTLH' ITHL values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

 1W 

VM VM 

10% 10% 

90% 

ITHIItI) 

---tTLHltr) 

ITLM11rl—. 

ITHL(III—► 

AMP IV) 

OV 

90% 90% 

VM VM 

AMP IV) 

~10% 
-   IW  OV 

VM = 1.3V for 54LS/74L5; vM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rite Pals. Width 1TLH ITHL 

54/74 3.OV 1MHz SOOns 7ns 7ns 

54LS/74LS 3.OV 1MHz 5000s 15n5 Ens 

54S/74S 3.OV 1MHz 5oons 2.5ns 2.5ns 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54174125, 54174126, 1S125, 1S126 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54/74125 
54174126 

54174LS125 
54174LS126 UNIT 

Min Typ2 Max Mln Type Max 

VoH HIGH-level output voltage Vcc= MIN V1H= MIN, 
VIL =MAX, IOH=MAX 

Mil 2.4 3.3 2.4 V 

Com'I 2.4 3.1 2.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH =MIN, 
VIL=MAX 

IOL-MAX 
Mil 0.4 0.25 0.4 V 

Com'I 0.4 0.35 0.5 V 

IoL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= I1K —1.5 —1.5 V 

OZH 
Off-state output current, 
HIGH-level voltage applied 

Vcc =MAX, VIH =MIN, VIL=MAX, 
Vo=2.4V 40 20 µA 

ozL 
Off-state output current, 
LOW-level voltage applied 

Vcc = MAX, VIH = MIN, VIL = MAX, 
VO= 0.4V —40 -20 µ A 

II
Input current at maximum 
input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

V1=7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
V1= 2.4V 40 µA 

V1=2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, V1=0.4V —1.6 —0.4 mA 

'OS 
Short-circuit output 
current3

Vcc = MAX 
Mil —30 -70 -40 -130 mA 

Com'I —28 —70 -40 -130 mA 

Icc Supply current (total) Vcc= MAX 
'125 32 54 11 20 mA 

'126 36 62 12 22 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC = 5V, TA = 25°C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC WAVEFORMS 

WAVEFORM FOR NON•INVERTING OUTPUTS 3-STATE 
DISABLE 

ENABLE TIME TO 
TIME FROM 

HIGH LEVEL AND 
HIGH LEVEL 

VIN~VM 7/VU C T VM T VM
I.`sPHL

`

• I tPLH~ 
PZH tPHZ1 

~0.5V 
VOUT T VM VM 

V 1 5V /V M i 

Waveform 1 Waveform 2 

C 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54174125, 54174126, LS125, LS126 

AC CHARACTERISTICS T,=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74125 54/74LS125 54/74126 54/74LS126 

UNIT 
CL =50pF 
RL =4000 

CL =45pF 
RL =6670 

CL =50pF 
RL =400D 

CL =45pF 
RL =66751 

Mln Max Min Max Mln Max Min Max 

tPLH Propagation delay 
tpHL Data to output 

Waveform 1 13 
18 

15 
18 

13 
18 

15 
18 

ns 

t pZH Enable to HIGH Waveform 2 17 20 18 25 ns 

tpZL Enable to LOW Waveform 3 25 25 25 35 ns 

tpHZ Disable from HIGH Waveform 2, CL = 5pF 8.0 20 16 25 ns 

t Disable from LOW Waveform 3, CL =5pF 12 20 18 25 is 
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BUFFER 54174128 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H = HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input NOR Buffer 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74128 7ns 23mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
V00=SV±5%;TA=O°Cto+70°C 

MILITARY RANGES 
V00=SV±10%;TA=-55°Cto+125°C 

Plastic DIP N74128N 

Ceramic DIP N74128F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 54174 

A, B Inputs 1W 

Y Output 30u1 
NOTE 
Where a 54174 and load is understood to be 40µA IIH and — 1.6mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFER 54/74128 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.( 

PARAMETER 54 74 UNIT 

VOc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VouT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + VcO V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54,74 

UNIT 
Min Nom Max 

VcO Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOWlevel input voltage 
Mil +0.8 V 

Com'I +0.8 V 

I IK Input clamp current —12 mA 

'OH HIGH-level output current 
Mil —29 mA 

Com'I —42.4 mA 

IOL LOW-level output current 
Mil 48 mA 

Com'I 48 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Corn 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

1TLH' 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

IW 

VM 

0% 10% 

90% 

—tTHL1t0 tTLH(frl~ 

r ITLH(tr) tTHL(tf)—.-. 

90% 

VM 

90% 

VM 

AMP IV) 

OV 

AMP (V) 

10%t - ~10% 
 tW   OV 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7n5 ins 

54LSI74LS 3.0V 1MHz 5001,8 15ns fins 

54SI74S 3.OV 1MHz SOOns 2.5n5 2.Sns 
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BUFFER 54174128 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174128 

UNIT 
Min Type Max 

VON HIGH-level output voltage 

Vcc = MIN, VIL =0.8V, IoH= —2.4mA 2.4 3.4 V 

Vcc=MIN, VIL =0.4V, 'OH =-13.2mA 2.4 V 

Vcc= MIN, VIL = 0.4V, IoH= MAX 
Mil 2.0 V 

Com'I 2.0 V 

VOL LOW-level output voltage VCo = MIN, VIH = MIN, IOL = MAX 
Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= IIK —1.5 V 

l Input current at maximum 
input voltage Vcc=MAX,MAX V1 -- 5.5V 1.0 mA 

IIH HIGH-level input current Voo= MAX, VI=2.4V 40 µA 

'IL LOW-level input current Vcc = MAX, V1= 0.4V - 1.6 mA 

'OS 
Short-circuit output 
current3

Vcc= MAX —70 -180 mA 

Icc Supply current (total) Voc = MAX 
lccH Outputs HIGH 12 21 mA 

ICCL Outputs LOW 33 57 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC= 5V, TA = 25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT RL= 13312 

Mln Max 

t PLH Propagation delay 
tPHL 

Waveform 1, CL =50pF 
g 
12 

ns 

t PLH Propagation delay 
t PHL 

Waveform 1, CL= 150pF 15
18 

ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM 

'tPHL~ 

VOUT 
\  

VM 

VM 

*tPLH.1 

VM 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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SCHMITT TRIGGERS 54174132, LS132 

Quad 2-Input NAND Schmitt Trigger 

DESCRIPTION 

The '132 contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi-
tion, they have greater noise margin than 
conventional NAND gates. 

Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transition, and pro-
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive-
going and negative-going input threshold 
(typically 800mW) is determined internally 
by resistor ratios and is essentially insen-
sitive to temperature and supply voltage 
variations. As long as one input remains at 
a more positive voltage than VT+MAX, the 
gate will respond to the transitions of the 
other input as shown in Waveform 1. 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H = HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74132 15ns 21 mA 

74LS132 15ns 7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC=5V ±5%;TA=O°Cto +70°C 
MILITARY RANGES 

Vcc =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N74132N • N74LS132N 

Ceramic DIP N74132F • N74LS132F S54132F • S54LS132F 

Flatpack S54132W • S54LS132W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

A, B Inputs lul 1LSul 

Y Ouput 10ul 10LSul 

NOTE 
Where a 54174 unit load (u I is understood lobe 40µA IlH and - .6mA IIL, and a 54/74LS unit load ILSup is 20µA IIH and 
- 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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SCHMITT TRIGGERS 54174132,1S132 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

V cc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

— 0.5 to 
+7.0 

V

IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 

mA 

Vou1 Voltage applied to output in HIGH output state 
—0.5 to 

+Vcc 
—0.5 to 

+Vcc 

—0.5 to 
+Vcc 

—0.5 to 

+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

IIK Input clamp Current — 12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

1TLH' ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

IW 

VU VU 

10% 10% 

90% 

-.--tTHLlif) tTLH(trl— . 

~tTLHltr) tTHL(tfl—+

AMP IV) 

DV 

90% 

VU 

90% 

VU 

AMP IV) 

10%f- - -\10% 
OV1W  

VM = 1.3V for 54LS174LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.OV 1MHz SOOns 7ns 7ns 

54LS/74LS 3.0V 1MHZ 500ns 15ns Ens 

54S/74S 3.OV 1MHZ 500n5 2.5n5 2.5ns 
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SCHMITT TRIGGERS 54174132,1S132 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54174132 54/74LS132 

UNIT 
Min Typ2 Max Min Typ2 Max 

VT+ Positive-going threshold Vcc=5.0V 1.5 1.7 2.0 1.4 1.6 1.9 V 

VT _ Negative-going threshold Vcc=S.OV 0.6 0.9 1.1 0.5 0.8 1.0 V 

OVT Hysteresis (VT+ —VT _)  Vcc = S.0V 0.4 0.8 0.4 0.8 V 

VCH HIGH-level output voltage 
VCc=MIN, V1=VT-MIN' 

'OH= MAX 
Mil 2.4 3.4 2.5 3.4 V

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage Vc= MIN, c 
V1= VT+ MAX 

I MAX oL = 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11='1K -1.5 -1.5 V 

T+ 
Input current at 

positive-
going threshold 

V 5.OV, V V cc= — - r+ -0.43 -0.14 mA 

I 
T -

Input current at negative- 
going threshold 

V 5.0V, V - V cc= - T- -0.56 -0.18 mA 

Input current at maximum 
input voltage V MAX OO 

V1=5.5V 1.0 mA 

V 1=7.0V 0.1 mA 

IlH HIGH-level input current Vcc= MAX 
V1= 2.4V 40 µA 

V1= 2.7V 20 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.4V -1.2 -0.4 mA 

'OS 
Short-circuit output 
current3

Vcc=MAX 
Mil -18 -55 -20 -100 mA 

Com'I -18 -55 -20 -100 mA 

Icc Supply current (total) Vcc = MAX 

Outputs 
cCH HIGH 

15 24 5.9 11 mA 

ICCL 
LOWuts 

26 40 8.2 14 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=SV, TA=25°C. 
3. IOS is tested with VOUT= +O.SV and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA =25°C, Vcc =S.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF RL =40012 CL =15pF,RL =2k12 

Min Max Min Max 

t PLH Propagation delay
tpHL 

Waveform 1 22 
22 

22 
22 

ns 

AC WAVEFORMS 

VM = 1.5V for 54174 

VM =1.3V for 54LS/74LS 

\V 
M 

~V1 ref(L) 

~IPLH~ 

VM 

VI reffU)=1.7V for '132 VI ref)L)=0.9V for '132 
1.6V for '1S132 O.SV for 'L5132 

Waveform 1 
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SCHMITT TRIGGERS 54174132,1S132 

TYPICAL CHARACTERISTICS 

0 

0 
C 
F 

O 
r 2 

O 
i 1 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

2.0 

u 1.8 

0 

TA 25"C 

POSITIVE-GOING THRESHOLD _ 
VOLTAGE. VT 

NEGATIVE-GO NG THRESHOLD 
VOLIAG E,V♦_ _ 

HYSTERESIS. VHVSTERESIS. V T a —V T—V T-

1.75 E 5.25 

VCC SUPPLY VOLTAGE V 

(54/74) 
HYSTERESIS vs TEMPERATURE 
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r  840 

800 

820 

> 810 

— fioa 

55 

w 

790 

4 760 

770 

>a 
760 

750 

VCC SV 
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TA-FREE AIR TEMPERATURE—°C 

(54/74, 54LS/74LS) 
VIN vs VOUT 

TRANSFER FUNCTION 

VCC= 56 
TA= 25°C 

• 

125 

04 08 12 16 

Vi INPUT VOLTAGE V 

2 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

20 
TA = 25°C 

VT+ 

V T -

CVT 

45 4.75 5.0 5.25 55 

VCC—SUPPLY VOLTAGE—VOLTS 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
AMBIENT TEMPERATURE 

2.0 

≥ a 

0 
75 

VCC= 5.06 

61+ 

OVT 
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TA-AMBIENT TEMPERATURE- °C 
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GATE 54174S133 

FUNCTION TABLE 

INPUTS OUTPUT 

A". M Y 

H ••• H L 
one input =L H 

H= HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

13-Input NAND Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74S133 4ns 4mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vx=5V ±5%;TA=0°Cto +70°C 

MILITARY RANGES 
VOO=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74S133N 

Ceramic DIP N74S133F S54S133F 

Flatpack S54S133W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 541745 

All Inputs 1Sul 

Y Output 10Sul 

NOTE 
A 54/745 unit load (Sul) is understood tube 50µA IIH and — 2.OmA 'IL-

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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GATE 54174S133 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54$ 74S UNIT 

VGG Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to + 5 —30 to + 5 mA 

VGUT Voltage applied to output in HIGH output state —0.5 to +VcG —0.5 to +VcG V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54n4S 

UNIT 
Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp Current —18 mA 

'OH HIGH-level output current — 1000 µA 

IGL LOW-level output current 
Mil 20 mA 

Corn 'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Corn' I 0 70 °C 

VIL= +0.7V MAX for 54S at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VGG; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent, 

tTLH tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W - 

VM 

10% 10% 

90% 

tTHLOfl 

-"--ITLH(tr) 

tTLHltrl-

tTHLOfI-+ 

AMP (V) 

0V 

90 

VM 

90% 

VM 

AMP (VI 

10%1  tW X10%  ov 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54L5/74LS 3.0V 1MHz 5000s 15ns Ens 

545/745 3.0V 1MHz 500ns 2.505 2.5ns 
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GATE 54174S133 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
541745133 

UNIT 
Min Typ2 Max 

VON HIGH-level output voltage Vcc = MIN, VIL= MAX, ICH- MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc = MIN, VIH = MIN, IOL= MAX 
Mil 0.5^ V 

Com'I 0.5 V 

VIK Input clamp voltage Vcc = MIN, II= 'IX —1.2 V 

I 
I 

Input Current at maximum 
input voltage V MAX V — 5.5V cc =MAX, i — 1.0 mA 

IIH HIGH-level input current VcC= MAX, VI = 2.7V 50 µA 

IIL LOW-level input current V = MAX, V= 0.5V —2 mA 

los 
Short-circuit output
current Vcc=MAX —40 -100 mA 

ICC Supply current (total) VcC = MAX 
IccH Outputs HIGH 3 5 mA 

ICCL Outputs LOW 5.5 10 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC= 5V, TA= 25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VOL=+ 0.45V MAX for 54S at TA= +125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54SI74LS 

UNIT CL =15pF,RL =2800 

Min Max 

'PLH Propagation delay 
tPHL 

Waveform 1 
6.0 

7.0
ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

V VM 
`1 

VM IN 'ç , VM

tPHL~ I•iPLH~I 

VOUT rç
 
VM I VM 

VM = 1.3V for 54LSI74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATE 54174S134 

FUNCTION TABLE 

INPUTS OUTPUT 

Do ••• Dtt OE Y 

H ••• H L L 
one input= L L H 

X ••• X H (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance "ott" state 

PIN CONFIGURATION 

12•Input NAND Gate (3•State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT

745134 5ns 1OmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V ±10%;TA= —55°Cto +125°C 

Plastic DIP N74S134N 

Ceramic DIP N74S134F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 

All Inputs 1Sul 

Y Output 1OSul 

NOTE 
Where a 541745 and load (Sul) is understood to be 50µA IlH and —2.OmA 'IL' 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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GATE 54174S134 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174S 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —2 mA 

Com'I —6.5 mA 

IOL LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

1PZH 
tpZL 
tpHZ 
tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
AX = tk0 for 54174, 545174S, A5 = 5k0 for 54LS174LS. 
tTLH, tTHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

IW AMP (V) 
90% 90% 

NEGATIVE VM VM 

PULSE 
10% 10% 

0v 

POSITIVE 
PULSE 

10% 

~--ITHLIU) ITLH(tr)--

'—ITLH(Ir) ITHLlIO--

90% 90% 

VM 

tW 

VM 

AMP (V) 

10% 
0V 

VM = 1.3V for 54L5174LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rats Pulse Width tTLH tTHL 

54174 3.ov 1MHZ 500n5 705 7n0 

54LS174LS 3.0V 1MHZ 50005 15ns fins 

54S174S 3.0V 1MHZ 500n5 2.5n5 2.5n5 
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GATE 54174S134 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174S134 

UNIT
Min Type Max 

VoH HIGH-level output voltage 
VCC=MIN, 
VIH =MIN, 
VIL = MAX 

IOH=-2mA Mil 2.4 3.4 V 

'OH =  —6.5mA Com'I 2.4 3.2 V 

VOL LOW-level output voltage 
VCC = MIN, VIH = MIN, VIL = MAX, 

IOL =MAX 
Mil 0.5 V

Com'I 0.5 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK — 1.2 V 

oZH 
Off-state output current, 
HIGH-level voltage applied 

Vcc = MAX, VIH = MIN, VIL = MAX, 
VO= 2.4V 

50 pA 

oZL 
Off-state output current, 
LOW-level voltage applied 

Vcc= MAX, VIH =MIN, VIL =MAX, 
Vo=0.5V 

—50 A 

Input current at maximum 
input voltage 1 --Vcc=MAX,AX V 5.5V 1.0 mA 

I IH HIGH-level input current V = MAX, V1= 2.7V 50 µA 

' IL LOW-level input current Vcc= MAX, VI =0.5V -2 mA 

os 
Short-circuit output 
current3 V MAX cc= —40 -100 mA 

Icc Supply current (total) Vcc = MAX 

1CCH Outputs HIGH 7 13 mA 

ICCL Outputs LOW 9 16 mA 

Iccz Outputs OFF 14 25 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are are VCC =5V, TA =25°C. 
3. IOS is tested with VOUT= +0.SV and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

VIHJ VM 

~~

JJ

 I~iPML~ 

VOUT VM 

OE 

a 

VM 

'I 
iP2H—I 

f
I...-

VM 

Waveform 1 Waveform 2 

OE 

O 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

7 / VM 

I~tPLZ 

Waveform 3 
- 0.5V 

VM = 1.3V for 54LS1774LS, VM= 1.5V for all other TTL families. 

15V 
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GATE 5417454 34 

AC CHARACTERISTICS TA=25°c, =5.OV 

PARAMETER TEST CONDITIONS 

54S174S 

UNIT C1=15pF, RL =28002 
Min Max 

' PLH Propagation delay Waveform 1 6.0 ns 

tPHL Propagation delay Waveform 1 7.5 ns 

tpzH Enable to HIGH Waveform 2, CL =50pF 19.5 ns 

'PZL Enable to LOW Waveform 3, CL= 50pF 21 ns 

tpHZ Disable from HIGH Waveform 2, CL =5pF 8.5 ns 
tpL2 Disable from LOW Waveform 3, CL= 5pF 14 ns 
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LOGIC DIVISION JANUARY 1982 

GATE 541745135 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C Y 

J 
J 

=
 

=
 

J 
J 

=
 

_ 

L L 

J
=

=
 

J 
j 

J 
J
=

 

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

H = HIGH voltage level 
L = LOW vol age level 

PIN CONFIGURATION 

Quad Exclusive OR/NOR Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

745135 9ns 65mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =SV a5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V s10%;TA =-55°Cto+125°C 

Plastic DIP N74S135N 

Ceramic DIP N74S135F S54S135F 

Flatpack S54S135W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 

All Inputs 1Sul 
All Outputs 10Sul 

NOTE 
A 541745 unit load (Sul) is understood lobe 50µA IIH and — 2.OmA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

10 
11 

12 

14 
15 

2K+1 

2K+1 

2K+1 

2K+1 
13 
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LOGIC DIVISION JANUARY 1982 

GATE 54174S135 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 -0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOur Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174S 

UNIT 
Mln Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIN HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

I IK Input clamp current —18 mA 

'OH HIGH-level output current —1000 µA 

IOL LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

NOTE 

VIL= +0.45V MAX for 54S at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VOC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3564, or equivalent. 

1TLH. ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

Iw 

VM 

10% 10% 

90% 

- tTH Lltf) 

ITLHII,) 

ITLHltrl~ 

ITHLIIlI-.- 

AMP (V) 

0V 

90 

vM 

90% 

VM 

AMP (V) 

~10% 
1W   0V 

VM = 1.3V for 54LS174LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH ITHL 

54174 3.0V 1MHz 500ns 7n5 ins 

54LSl74LS 3.0V 1MHz 500n5 1505 Ens 

54SI74S 3.0V 1MHz 500n5 2.5n5 2.5n5 
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LOGIC DIVISION JANUARY 1982 

GATE 54174S135 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS 
54!74S135 

UNIT 
Min Type Max 

VCH HIGH-level output voltage 
VCC=MIN, VIH =MIN, VIL =MAX, 

'OH= MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, VIH =MIN, VIL=MAX, 

IOL =  MAX 
Mil 0.55 V 

Com'I 0.5 V 

VIH Input clamp voltage Vcc= MIN, II= IIK —1.2 V 

Input current at maximum 
input voltage 

V MAX, V 5.5V cc —= 1 - 1.0 mA 

IIN HIGH-level input current Vcc= MAX, VI =2.7V 50 µA 

IIL LOW-level input current Vcc= MAX, VI =0.5V -2 mA 

OS

Short-circuit output 
current3 = V MAX cc —40 -100 mA 

ICC Supply current° (total) VCC= MAX 65 99 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC= 5V, TA= 25°C. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure ICC with the inputs grounded and the out-
puts open. 

5. VOL=+ 0.45V MAX for54S at TA= +125°C only. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

y VM VM 

IN /I
_ J I~tPHL-I LiPLH~I 

VO0T ~VM I VM 

VIN ~VM 

I.tPHL̀.. 

VOUT TVM 

 7I VM 

I~tVLH~ 

VM 

VM = 1.3V for 54LS174L5, VM = 1.5V for all other TTL famlhen. yM = 1.3V for 54L5174LS'. VM = 1.5V for all other TTL tamlhes. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

54SI74S 

PARAMETER TEST CONDITIONS CL =15pF, RL =2800 UNIT 

Min Max 

at
t PLH Propagation delay 13 
tPHL A or B output 

Waveform 2, C= LOW, B or A = LOW 15 ns 

tpLH Propagation delay Waveform 
1, C= LOW, B or A= HIGH 12 ns 

tPHL A or B to output 13.5 

tpLH Propagation delay Waveform 
1, C=HIGH, B orA=LOW 

15 ns 
tPHL A or B to output 10 

tpLH Propagation delay Waveform 
2, C= HIGH, B or A= HIGH 

12 ns 
tPHL A or B to output 11 

tpLH Propagation delay 

tPHL C to output 
Waveform 2, A= B 

12 
14 5 ns

tPLH Propagation delay Waveform 1, A#B 11'5 ns 
tPHL C to output 12 
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LOGIC DIVISION JANUARY 1982 

GATE 541741S136 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H = HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

Quad Two-Input Exclusive-OR Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

 (Total) 

74LS136 18ns 6.1mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VcG =5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc=SV ±10%;TA= —55°Cto +125°C 

Plastic DIP N74LS136N 

Ceramic DIP N74LS136F S54LS136F 

Flatpack S54LS136W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

A, B Inputs 2LSul 

Y Output 10LSul 

NOTE 
Where a 54174LS unit load (LSuI) is 20,A IIH and — 0.4rnA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

2 

4 

9 
10 

12 

13 

A 

B =1 4 

4 

4 

4 

3 

6 

6 

11 
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LOGIC DIVISION JANUARY 1982 

GATE 541741S136 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Voc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

'IN Input Current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + VCC V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

VCC Supply voltage 
Mu 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current — 18 mA 

VON HIGH-level Output voltage 5.5 V 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

VCC 

DEFINITIONS 

VCc 

RL=Load resistor to Vcc; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 

iTLH, tTHL values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

10% 

1W 

VM 

10%-

90% 

.—ITHL(If) ITLHItrI. 

--ITLHIIr) ITHLIIII-

AMP IV) 

OV 

90 

VM 

10%f
 tW 

90% 

VM 

10% 

VM = 1.3V for 54LS/74LS; VM= 1.5V for all other TTL families. 

AMP IV) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth tTLH ITHL 

54174 3.OV tMHz SOOns 7ns 7ns 

54LSI74LS 3.OV 1MHz 500ns 15n5 fins 

5451745 3.OV 1MHZ 500n5 2.5n5 2.5n5 
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LOGIC DIVISION JANUARY 1982 

GATE 541741S4 36 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174LS136 

UNIT 
Min Type Max 

'OH HIGH-level Output current Vcc = MIN, VIH  = MIN, VIL  = MAX, VOH =MAX 100 µA 

VOL LOW-level output voltage 
Vcc=MIN,VIH=MIN, 

VIL= MAX 
IOL=MAX

M i I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, l,= IIK —1.5 V 

Input current at maximum 
input voltage 

— Vcc =MAX,AX V 7.0V 1 — 0.2 mA 

'IN HIGH-level input current Vcc=MAX, VI=2.7V 40 µA 

'IL LOW-level input current Vcc=MAX, VI=0.4V -0.8 mA 

'cc Supply current" (total) Vcc = MAX 6.1 10 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, T= 25c. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure IOC with one input of each gate at 4.5V, the 
other inputs grounded, and all outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VU VU VM 

VIN~tPHL I tPM VIN~PNL~ ~P M 

VOUT ` VU VU VOUT ~VU VU 

VM = 1,30 for 54LS174LS, 0M= 1.50 for all other TTL families. 0M = 1.30 for 54LSI74LS: 0M= /.SV for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°O, Vcc =5.0V 

PARAMETER TESTCONDITIONS 

54174LS 

UNIT CL =15pF RL =2k0 

Min Max 

tPLH Propagation delay Other input LOW 30 
tpHL A or B to output Waveform 2 30 

ns 

tpLH Propagation delay Other input HIGH 30 
tpHL A or B to output Waveform 1 30 

is 
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DECODERSIDEMULTIPLEXERS 54174LS138, S138 

• Demultiplexing capability 
• Multiple input enable for 

easy expansion 
• Ideal for memory chip 

select decoding 
• Direct replacement for 

Intel 3205 

DESCRIPTION 

The '138 decoder accepts three binary 
weighted inputs (A0, A t , A2 ) and when en-
abled, provides eight mutually exclusive, 
active LOW outputs (0-7). The device fea-
tures three Enable inputs: two active LOW 
(Et , E2) and one active HIGH (E3). Every 
output will be HIGH unless E t and E2 are 
LOW and E3 is HIGH. This multiple enable 
function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) 
decoder with just four '138s and one in-
verter. 

The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable inputs as the Data input and 
the remaining Enable inputs as strobes. 
Enable inputs not used must be perma-
nently tied to their appropriate active 
HIGH or active LOW state. 

PIN CONFIGURATION 

1.Of•8 Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

 (Total) 

74LS138 20n5 6.3mA 

74S138 7n5 49mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV±S%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74S138N • N74LS138N 

Ceramic DIP N74S138F • N74LS138F S54S138F • S54LS138F 

Flatpack S54S138W • S54LS138W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 10LSul 

NOTE 
where a 541745 and load 1Suq is 500A IIH and -2.0mA IIL' and a 54/74LS unit load ILSulI is 200A IIH and 
- 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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DECODERSIDEMULTIPLEXERS 541741S138, S138 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 

E1 E2 E3 Ao Al A2 0 1 2 3 4 5 6 7 

H 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 

X 
H 
X 
L 
L 
L 
L 
L 
L 
L 
L 

X 
X 
L 
H 
H 
H 
H 
H 
H 
H 
H 

X 
X 
X 
L 
H 
L 
H 
L 
H 
L 
H 

X 
X 
X 
L 
L 
H 
H 
L 
L 
H 
H 

X 
X 
X 
L 
L 
L 
L 
H 
H 
H 
H 

HHHHHHHH 
HHHHHHHH 
HHHHHHHH 
LHHHHHHH 
HLHHHHHH 
H 
HHHLHHHH 
HHHHLHHH 
HHHHH LHH 
HHHHHHLH 
HHHHHHHL 

H L H H H H H 

NOTES 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 V 

'IN Input current -30 to 
+1 

—30 to 
+5 

—30 to 
+1 

—30 to 
+5 

mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+Vcc 

—0.5 to 
+Vcc 

-0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 541745 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

IOH HIGH-level output current —400 - 1000 µA 

'CL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

NOTE 
VIL = +0.7V MAX for 54S at TA = +125°C only. 
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DECODERSIDEMULTIPLEXERS 541741S138, S4 38 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54/74LS138 54/74S138 

UNIT 
Mln Typ2 Max MIn Typ2 Max 

VON HIGH-level output voltage 
VCC = MIN, VIH = MIN, VIL = MAX, 

IOH = MAX 

Mil 2.5 3.4 2.5 3.4 V 

Com'I 2.7 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
VCc= MIN, 
VIH= MIN, 
VIL =MAX 

IoL= MAX 
Mil 0.25 0.4 0,55 V 

Com'I 0.35 0.5 0.5 V 

IoL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VCC= MIN, II= IIK — 1.5 —1.2 V 

II 
Input current at maximum 
input voltage Vcc= MAX 

VI=5.5V 1.0 mA 

VI=7.0V 0.1 mA 

'IN HIGH-level input current VCC=MAX VI=2.7V 20 50 µA 

'IL LOW-level input current VCC = MAX 
VI = 0.4V -0.4 mA 

VI=0.5V -2 mA 

OS 
Short-circuit output 
CUrrent3

V  CC = MAX —20 -100 -40 - 100 mA 

Icc Supply current4 (total) VCC = MAX 6.3 10 49 74 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=SV, TA=25°C. 
3. IOS is tested with VOUT =+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. To measure ICC, outputs must be enabled and open. 
5. VOL= +0.45V MAX for 54S at TA= + 125°C only. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VU M VIN IN~ I7 /V 

I~IPNL I~p ~PML . fP' LII H 

\ `I H 

VOUT ~VM VM VOUT T VM VM 

VM = 1.3V for 54LSI74LS. VM = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25^C, V 5.0V 

PARAMETER TEST CONDITIONS 

54174LS 54174S 

UNIT CL=15pF,RL =2k0 CL =15pF RL =2800 

Mln Max Mln Max 

tpLH Propagation delay Waveform 2 20 7 
ns

tpHL Address to output 2 logic levels 41 10.5 

tpLH Propagation delay Waveform 1 27 12 ns 
tPHL Address to output 3 logic levels 39 12 

tPLH Propagation delay Waveform 2 18 8 

tPHL Enable to output 2 logic levels 32 11 
ns 

tpLH Propagation delay Waveform 1 26 11 
tpHL Enable to output 3logic levels 38 11 

ns 
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DECODERSIDEMULTIPLEXERS 541741S138, S138 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

AL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW 

\
VM VM

/
}1d% 10%t 

90% 

~ITHLUQ ITLH(I,)-y 

.- 1TLHItr) ITHL(if)-

90% 

VM 

tW 

90% 

VM 

10% 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families 

AMP IV) 

0V 

AMP (V) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rite Pulse Width 1TLH 1THL 

54174 3.OV 1MHz 500n5 7ns 7ns 

54LS174L5 3.OV 1MHz 500ns 15ns Ens 

54S174S 3.OV 1MHz 500ns 2.5ns 2.5n5 
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DECODERSIDEMULTIPLEXERS 54174LS139, S139 

• Demultiplexing capability 
• Two independent 1-of-4 

decoders 
• Multifunction capability 
• Replaces 9321 and 93L21 

for higher performance 

DESCRIPTION 

The '139 is a high-speed, dual 1-of-4 de-
coder/demultiplexer. This device has two 
independent decoders, each accepting 
two binary weighted inputs (A0, A1) and 
providing four mutually exclusive active 
LOW outputs (0-3). Each decoder has an 
active LOW Enable (E). When E is HIGH, 
every output is forced HIGH. The Enable 
can be used as the Data input for a 1-of-4 
demultiplexer application. 

PIN CONFIGURATION 

Dual 1-of-4 Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION DELAY 

(Enable at 2 logic levels) 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS139 19ns 6.8mA 

74S139 6ns 60mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC=5V±5%;TA=0°Ct0+70°C 

MILITARY RANGES 
VCC =5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74S139N • N74LS139N 

Ceramic DIP N74S139F • N74LS139F S54S139F • S54LS139F 

Flatpack S54S139W • S54LS139W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 541745 54174LS 

All Inputs 1Sul 1LSul 

Al l Outputs 10Sul 10LSul 

NOTE 
A 54174S unit load (Sul) is 50µA IIH and —2 0rnA  IIL, and a 54174LS and load ILSup is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL 

2 3 
I I 

Ee A0e Ale 

15 
b 
Eb A0b AIb 

14 13 
I I 

DECODER DECODER b 

0B 1• 2a 3• 0b 1b 2b 3b 

4 4 4 4 4 4 Y 4 
4 5 6 7 12 11 10 8 

VCC = Pin 16 
GND= Pin 8 

LOGIC SYMBOL (IEEEIIEC) 
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DECODERSIDEMULTIPLEXERS 541741S139, S139 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 

E Ao Al 0 1 2 3 

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

H = HIGH voltage level 
L = LOW voltage level 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

— 0.5 to 
+5.5 

V 

'IN Input current -30 to 
+1 

—30 to 
+5 

—30 to 
+1 

—30 to 
+5 

mA 

VouT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

-0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 
—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54/74S 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

Iw Input clamp current —18 —18 mA 

'OH HIGH-level output current —400 - 1000 µA 

IOL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

NOTE 
VIL = +0.7V MAX for 54S at TA = + 125°C only. 
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DECODERSIDEMULTIPLEXERS 541741S139, S139 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS139 54174S139 

UNIT 
Min Typ2 Max Min Typ2 Max 

VpH HIGH-level output voltage 
Vcc= MIN, VIH = MIN, VIL = MAX, 

'OH MAX 
Mil 2.5 3.4 2.5 3.4 V 

Com'I 2.7 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH =MIN, 
VIL =MAX 

IOL= MAX 
Mil 0.25 0.4 0.55 V 

Com'I 0.35 0.5 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK —1.5 —1.2 V 

II
Input current at maximum 
input voltage 

V = MAX 
VI= 5.5V 1.0 mA 
VI=7.0V 0.1 mA 

IIH HIGH-level input current Vcc =MAX, VI =2.7V 20 50 µA 

'IL LOW-level input current Vcc= MAX 
VI=0.4V -0.4 mA 

VI=0.5V -2 mA 

os 
Short-circuit output 
current3 = V MAX cc —15 —100 -40 -100 mA 

Icc Supply current4 (total) Vcc = MAX 6.8 11 60 90 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro. 

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VOC=5V, TA=25°C. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. To measure ICC, outputs must be enabled and open. 

5. VOL = +0.45V MAX for 54S at TA= + 125°C only. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

visj vM 

~~

JJ

 r~iPHL~I 

yOUT 
`

VM 

VIN vM TT
//

VM 

I=tPHL .. tPL 

nOUT VM vM 

VI4= 1.3V for 54LS174L5: VM= 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174LS 54174S 

UNIT CL =15pF, RL =2k0 CL =15pF, RL =2800 

Min Max Mln Max 

tpLH Propagation delay Waveform 2 20 7.5 
tpHL Address to output 2logic levels 33 10 

ns 

tpLH Propagation delay Waveform 1 29 12 
tpHL Address to output 3 logic levels 38 12 

ns 

tpLH Propagation delay Waveform 2 24 8 
tpHL Enable to output 2 logic levels 32 10 

ns 
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DECODERSIDEMULTIPLEXERS 541741S139, S139 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes lip and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
0 = Diodes are 1N916, 1N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

1W AMP (V) 

OV 

90% 

NEGATIVE 
PULSE 

VM 

10% 

VM 

10% 

90% 

POSITIVE 
PULSE 

10% 

~tTHL(4) ITLH(trl—

ITLH(tr) tTHLOf)—.. 

90% 

VM 

90% 

VM 

AMP IV) 

tW 
 

10%  
OV 

VM = 1.3V for 54LSI74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth 1TLH 1THL 

54174 3.OV 1MHZ 500n5 7ns 7ns 

54LSI74LS 3.OV 1MHZ 500ns 15n5 6n5 

54S174S 3.OV 1MHz 500ns 2.5ns 2.5ns 
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54174S140 LINE DRIVER 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D Y 

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

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Dual Four-Input NAND 50.Ohm Line Driver 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74S140 4ns l0mA (ICCH) 
25mA (ICCL) 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V 5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5Vs1O%;TA =-55°Cto+125°C 

Plastic DIP N74S140N 

Ceramic DIP N74S140F S54S140F 

Flatpack S54S140W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174S 

A-D Inputs 2Sul 

V Output 30Sul 

NOTE 
Where a 541745 unit load (Sul) is 50µA IlH and — 2.0mA 'IL-

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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LINE DRIVER 54174S140 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

' IN Input current —30 to +5 —30 to +5 mA 

Voui Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174S 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current — 18 mA 

'OH HIGH-level output current —40 mA 

ICL LOW-level output current 
Mil 60 mA 

Com'I 60 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCc 

DEFINITIONS 

VCc 

AL= Load resistor to VCc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes I'S and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH. tTHL Values Should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

VM 

tW 

VM 

10% 10% 

~tTHL(tt) tTLH(trl~ 

f—tTLHltr) tTHLitt)—..- 

90% 

VM 

tw 

90% 

vM 

AMP (V) 

  0V 

  AMP IV) 

10% 

VM = 1.3V for 54LSl74LS; VM = 1.5V for all other TTL families 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHZ 500ns 7ns Ins 

54LSl74LS 3.0V 1MHZ 500ns 1505 Ens 

54S/74S 3.0V 1MHz 500ns 2.5n0 2.bns 
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LINE DRIVER 54174S140 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
541745140 

UNIT 
Min Typ2 Max 

VOH HIGH-level output voltage Vcc=MIN, VIL=MAX, IOH= —3mA 
Mu I 2.5 3.4 V 

Com'I 2.7 3.4 V 

V = MIN, VIL =0.5V, R0= 50O to ground 2.0 V 

VOL LOW-level output voltage VCC= MIN, VIN = MIN, IOL= MAX 
Mil 0.54 V 

Com'I 0.5 V 

VIK Input clamp voltage VOc= MIN, 11= 11K —1.2 V 

II Input current at maximum 
input voltage Vcc= MAX, VI= 5.5V 1.0 mA 

IIH HIGH-level input current VOc=MAX, VI=2.7V 100 µA 

'IL LOW-level input current VCc=MAX, VI=0.5V —4 mA 

los 
Short-circuit 3 output 
currentrrent 

Vcc =MAX —50 —225 mA 

ICC Supply current (total) VOc= MAX 
ICCH Outputs HIGH 10 18 mA 

ICCL Outputs LOW 25 44 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified unde 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= +0.5V and VCC=VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed 100 milliseconds. 

4. VOL= +0.45V MAX for 54S at TA = + 125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174S 

UNIT CL =50pF, RL =934 

Min Max 

tPLH Propagation delay 
PHL 

Waveform 1 fi.5 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

V VM VM IN 

I --II
IPHL~I LtPLH'I 

VOUT 
] 

VM I VM 

VM= 1.3V for 54LSI74LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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DECODER/DRIVER 54174145 

• 80mA output drive 
capability 

• 15V output breakdown 
voltage 

• See '45 for 30V output 
voltage 

• See '42 for standard TTL 
outputs 

DESCRIPTION 

The '145 is a 1-of-10 decoder with Open 
Collector outputs. This decoder accepts 
BCD inputs on the Ao to A3 address lines 
and generates 10 mutually exclusive ac-
tive LOW outputs. When an input code 
greater than "9" is applied, all outputs are 
HIGH. This device can therefore be used 
as a 1-of-8 decoder with A3 used as an ac-
tive LOW enable. 

The '145 features an Output breakdown 
voltage of 15V. This device is ideal as a 
lamp or solenoid driver. 

PIN CONFIGURATION 

BCD-To-Decimal Decoder/Driver (Open Collector) 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74145 24ns 43mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±1O%;TA=-5S5Cto+125°C 

Plastic DIP N74145N 

Ceramic DIP N74145F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1ul 

All Outputs 12.5u1 

NOTE 

Where a 54174 unit load lull is understood to be 40µA IIH and — 1.6mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

14 

1 

BCDIDEC 

64 1

24 - 3

2

44 154 ~6
5 7

4 64  

74 -,-9

6 
^ X10

6 9/L  
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DECODER/DRIVER 54174145 

LOGIC DIAGRAM FUNCTION TABLE 

A3 Az A t Ag 0 1 2 3 4 5 5 7 8 9 

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

L H H H H H H H H H 
H L H H H H H H H H 
H H L H H H H H H H 
H H H L H H H H H H 
H H H H L H H H H H 
H H H H H L H H H H 
H H H H H H L H H H 
H H H H H H H L H H 
H H H H H H H H L H 
H H H H H H H H H L 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H N H H 
H H H K H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 

H=HIGH voltage levels 
L = LOW voltage levels 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

VGG Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to +5 —30 to +5 mA 

VGUT Voltage applied to output in HIGH output state —0.5 to + 15 -0.5 to + 15 V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER

54174 
UNIT 

Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

VOH HIGH-level output voltage 15 V 

IOL LOW-level output current 
Mil 80 mA 

Corn 'I 80 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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DECODER/DRIVER 54174145 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174145 

UNIT 
Min Type Max 

IOH HIGH level output current 
Vcc= MIN, VIH = MIN, VIL = MAX, 

VOH = MAX 
250 µA 

VOL LOW-level output voltage 
VCc =MIN, 
VIH = MIN, 
VIL= MAX 

IOL= 80mA 0.5 0.9 V 

IOL= 20mA 0.4 V 

Vi K Input clamp voltage VCC = MIN, 11= IIK —1.5 V 

I Input current at maximum 
input voltage 

V =MAX,AX V 1 -- 5.5V cc 1.0 mA 

IIH HIGH-level input current VCC= MAX, VI=2.4V 40 µA 

'IL LOW-level input current VCC = MAX, VI= 0.4V —1.6 mA 

'cc Supply current3 (total) Vcc = MAX 
Mil 43 62 mA 

Com'I 43 70 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are are VOO=5V, TA=25°C. 
3. Measure 1OO with all inputs grounded and outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF RL =10012 

Min Max 

tPLH Propagation delay 
tpHL Address to output 

Waveform 1 50
50 

ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

y VM VM IN 

I _I 
LtPHL~I I-tPLH~I 

VOUT \VM I VM 

VM = t.3V for 54LS/74LS, VM = t.5V for all other TTL families. 

Waveform 1 
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DECODER/DRIVER 54174145 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERISE 

TICS for value. 
RT= Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH ITHL Values should be less than or equal to the table entries. 

AMP (V) 

OV 

90% 

NEGATIVE 
PULSE 

VM 

10% 

1W 

VM 

10% 

90% 

POSITIVE 
PULSE 

10% 

LIII) 

—ITLH(Ir) 

ITLH(tr)—n 

ITHLhI)-

90% 

VM 

IW 

90% 

VM 

10% 

VM = 1.3V tot 54LSl74LS; VM = 1.5V for all other TTL families 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplltuda Rap. Rata Pub. Width ITLH ITHL 

54174 3.OV 1MHZ SOOns 7ns 7ns 

54LS/74LS 3.OV 1MHZ 500ns 15n5 fins 

54S174S 3.OV 1MHZ 50005 2.5ns 2.5ns 
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ENCODER 54174147 

• Encodes 10-line decimal 
to 4-line BCD 

• Useful for 10-position 
switch encoding 

• Used in code converters 
and generators 

DESCRIPTION 

The '147 9-input priority encoder accepts 
data from nine active-LOW inputs (11-1 ) 

and provides a binary representation on 
the four active•LOW outputs (A0-A3). A pri-
ority is assigned to each input so that 
when two or more inputs are simultane-
ously active, the input with the highest 
priority is represented on the output, with 
input line ly having the highest priority. 

The device provides the 10-line-to-4-line 
priority encoding function by use of the 
implied decimal "zero." The "zero" is en-
coded when all nine data inputs are HIGH, 
forcing all four outputs HIGH. 

PIN CONFIGURATION 

10-Line-To-4-Line Priority Encoder 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74147 10ns 46mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5Vm5%;TA =O°Cto+70°C 

MILITARY RANGES 
V00=5Vm1O%;TA =-55°Cto+125°C 

Plastic DIP N74147N 

Ceramic DIP N74147F S54147F 

Flatpack S54147W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1ul 

All Outputs 10ul 

NOTE 
A 54174 and load lull is understood to be 40µA 'IN and — 1.6mA 'IL-

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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ENCODER 54174147 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 

I 12 13 14 15 16 IT 18 Iy A3 A2 Al A5

H 
X 
X 
X 
X 
X 
X 
X 
X L 
L 

H 
X 
X 
X 
X 
X 
X 
X 

H 

S
 

X
 

X
 

X
 

X
 

X
 

X
 

J 
S

 
I 

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

H 

X 

H 
H 
H 
H 

H 

L 
H 
H 
H 
H 
H 

H 
X 
X L 
L 
H 
H 
H 
H 
H 
H 

H 
X 

H 
H 
H 
H 
H 
H 
H 

H 
L 
H 
H 
H 
H 
H 
H 
H 
H 

H 
L 
L 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
L 
L 
H 
H 
L 
L 
H 

H 
L 
H 
L 
H 
L 
H 
L 
H 
L 

H=HIGH voltage level 
L = LOW vol age level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 5.5 —0.5 to + 5.5 V 

IIN Input current —30 to + 5 —30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Mln Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

'OH HIGH-level output current —800 A 
µ 

IGL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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ENCODER 541744 47 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174147 

UNIT 
Ty p2 T p2 Max 

VoH HIGH-level output voltage 
Vcc = MIN, VIH = MIN, VIL =MAX, 

IoH=MAX 

Mil 2.4 3.3 V 

Com'I 2.4 3.3 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
IOL= MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= IIK — 1.5 V 

Input current at maximum 
input voltage 

V MAX, V — 5.5V = 1 cc - 1.0 mA 

IIH HIGH-level input current Vcc= MAX, VI=2.4V 40 µA 

'IL LOW-level input current Vcc= MAX, VI=0.4V —1.6 mA 

OS
Short-circuit output 
current3 = VCC MAX —35 —85 mA 

Icc Supply current° (total) Vcc = MAX 
Condition 1 50 70 mA 

Condition 2 42 62 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC =5V, TA= 25'C. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Condition 1: Measure ICC with 17 grounded, other in-
puts and outputs open. Condition 2: Measure ICC 
with all inputs and outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN 

I

T VM 

I~tPML~I 

VOUT

  I

TI VM 

~VM 

*tpLH 

vM 

VIN ~VM 

*`tPHL.-

VOUT T VM 

VM = 1.30 for 54LSI74LS, VM = 1.50 for all other TTL families. VM = 1.3V for 54LSI74LS: 0M = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc= 5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF, RL =4000 

Min Max 

tpLH Propagation delay 
Waveform 1 19 ns 

tpHL Out-of-phase output 19 

tPLH Propagation delay 
Waveform 2 14 

ns 
tPHL In-phase output 11 
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ENCODER 54174147 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

DEFINITIONS 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tTLH, ITHL Values should be less than or equal to the table entries. 

tW AMP (V) 

0V 

90% 

NEGATIVE 
PULSE 

VM 

10% 

VM 

10% 

90% 

POSITIVE 
PULSE 

10% 

—ITHL(if) 

—fTLHltr) 

ITLHltrl-~ 

ITHLltfh►

90% 

VM 

tW 

90% 

VM 

10% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

AMP (VI 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

- - - - -
Amplltude Rep. Rate Pulse Wldfh 1TLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/7dLS 3.0V 1MHz 500n5 1505 Ens 

54S/74S 3.0V 1MHz 500n5 2.5n0 2.5n0 
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ENCODER 54174148 

• Code conversions 
• Multi-channel D/A 

converter 
• Decimal-to-BCD converter 
• Cascading for priority 

encoding of "N"bits 
• Input Enable capability 
• Priority encoding—

automatic selection of 
highest priority input line 

• Output Enable—active 
LOW when all inputs 
HIGH 

• Group Signal output—
active when any input is 
LOW 

DESCRIPTION 

The 148 8-input priority encoder accepts 
data from eight active-LOW inputs and 
provides a binary representation on the 
three active-LOW outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously active, 
the input with the highest priority is repre-
sented on the output, with input line 17
having the highest priority. 

A HIGH on the Enable Input (El) will force 
all outputs to the inactive (HIGH) state and 

PIN CONFIGURATION 

8-Input Priority Encoder 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74148 10ns 38mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =0°Cto+70°C 

MILITARY RANGES 
Vcc =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N74148N 

Ceramic DIP N74148F S54148F 

Flatpack S54148W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

to Input 1ul 

11-17 Inputs 2u1 

EI Input 2u1 

All Outputs 10ul 

NOTE 
A 54/74 unit load lull is understood to be 40µA IIH and — 1.BmA 'IL 

allow new data to settle without producing 
erroneous information at the outputs. 

A Group Signal (GS) output and an Enable 
Output (EO) are provided with the three 
data outputs. The GS is active-LOW when 

LOGIC SYMBOL 

any input is LOW; this indicates when any 
input is active. The EO is active-LOW when 
all inputs are HIGH. Using the Enable Out-
put along with the Enable Input allows 
priority encoding of N input signals. Both 
EO and GS are active-HIGH when the 
Enable Input is HIGH. 

LOGIC SYMBOL (IEEEIIEC) 

H PRI/BIN 
01z15 

1/Z11 

0a 

to 

12 21Z12 2a 

13 3/Z13 
10 >1 

4/Z14 11 

5/Z15 12 

13 Ta 15 

14 6/Z16 14 
71Z17 15 

16 EN a/V18 
17 
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ENCODER 54174148 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 

EI IS I t 12 13 14 15 16 17 GS Ag At A2 EO 
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I 
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H 
H 
H 

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to + 5 -30 to + 5 mA 

VouT Voltage applied to output in HIGH output state —0.5 to +VcG —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

'OH HIGH-level output current —800 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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ENCODER 54174148 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174148 

UNIT 
Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
IOH=MAX 

Mil 2.4 3.3 V 

Com'I 2.4 3.3 V 

VOL LOW-level output voltage Vcc=MIN, VIH =MIN, VIL = MAX, 
IOL= MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, l= IIK —1.5 V 

I Input current at maximum 
input voltage Vcc= MAX, VI =5.5V 1.0 mA 

IIH HIGH-level input eve P current V cc =MAX, VI =2.4V 
To input 40 µA 

Other inputs 80 µA 

'IL LOW-level input current Vcc = MAX, V1= 0.4V 
to input —1.6 mA 

Other inputs —3.2 mA 

los 
Short-circuit 3 output 
currentrrent Vcc=MAX —35 —85 mA 

Icc Supply current° (total) Vcc = MAX 
Condition 1 40 60 mA 

Condition 2 35 55 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA 25C. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Condition 1: Measure 'cc with IO and El grounded, 
other inputs and outputs open. Condition 2: Measure 

'cc with all inputs and outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

SIN /

I 

SM 

I 

~ VM y1N

—J  r~'PHL

`

 LIPLH'I I~̀IPNL

`

~I 

your IT yM VM COST TCM 

/CM 

r tpLH.( 

~M 

VM = 1.30 for 54LSI74LS. V M = 1.50 for all other TTL families. VM = 1.3V for 54LS174LS: VM= 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vco=5.oV 

54174 

PARAMETER TEST CONDITIONS CL =15pF RL =40012 UNIT 

Min Max 

tpLH Propagation delay 15 
tPHL In input to An outputs 

Waveform 2, In-phase output 14 ns 

tpLH Propagation delay 19 
tPHL In input to An outputs Waveform 1, Out-of-phase output 19 no 

tpLH Propagation delay 10 
tPHL IN input to EO output Waveform 1, Out-of-phase output 25 ns 

tpLH Propagation delay 30 
tPHL In input to GS output 

Waveform 2, In-phase output 25 ns 

tpLH Propagation delay 15 
tPHL El input to An outputs 

Waveform 2, In-phase output 15 ns 

tpLH Propagation delay 15 
tpHL El input to EO output 

Waveform 2, In-phase output 30 ns 

tpLH Propagation delay 
tPHL El input to GS output 

Waveform 
2, In-phase output 12

15 
ns 
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ENCODER 54174148 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1 N915, 1 N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

 iW 

VM VM 

10% 10% 

~tTHL(tf) tTLH(tr)— 

- -- tTLH(td tTHL(tf)—► 

90% 

90% 

VM 

tW 

90% 

VM 

10% 

VM = 1.3V for 54LS174LS; VM = 1.SV for all other TTL families. 

AMP (V) 

0V 

AMP (V) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rats Pulse Width 1TLH tTHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LS174LS 3.OV 1MHz 500n0 15n5 Sns 

54S174S 3.OV 1MHz 500ns 2.5n0 2.5ns 

Signetics 3.229 



LOGIC DIVISION JANUARY 1982 

MULTIPLEXER 54174450 

16•Input Multiplexer 

• Select data from 16 
sources 

• Demultiplexing capability 
• Active•LOW enable or 

strobe 
• Inverting data output 

DESCRIPTION 

The '150 is a logical implementation of a 
single-pole, 16-position switch with the 
switch position controlled by the state of 
four Select inputs, So, S1, S2, S3. The 
Multiplexer output (Y) inverts the selected 
data. The Enable input (E) is active-LOW. 
When E is HIGH the Y output is HIGH re-
gardless of all other inputs. In one pack-
age the '150 provides the ability to select 
from 16 sources of data or control infor-
mation. 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74150 17ns 40mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±1O%;TA=-55Cto+125°C 

Plastic DIP N74150N 

Ceramic DIP N74150F 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1ul 

Y Output 10ul 

NOTE 
A 54174 unit load lull is understood to be 40µA IIH and — 1.6mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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MULTIPLEXER 54174150 

LOGIC DIAGRAM 

FUNCTION TABLE 
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LX L XXXXXXXXX X X X X X H 
LXHXXXXXXXXX X X X X X L 
LXX LXXXXXXXX X X X X X H 
LXX H XXX XXX X X X X X X X L 
LXXX L XXX XXX X X X X X X H 
LXXXHXXXXXX X X X X X X L 
LXXXX L XXXXX X X X X X X H 
LXXX X H XXX X X X X X X X X L 
LXXX X X L XXX X X X X X X X H 
LXXX X X H XXX X X X X X X X L 
LXXX XXX L XXX X X X X X X H 
LXXXXXXHXXXX X X X X X L 
LXXXXXXX L XXX X X X X X H 
LXXX XXX X H X X X X X X X X L 
LXXXXXXXX L XX X X X X X H 
LXXXXXXXXHX X X X X X X L 
LXXXXXXXXX L X X X X X X H 
LXXXXXXXXXHX X X X X X L 
LXXX XXX XXX X L X X X X X H 
LXXX XXX XXX X H X X X X X L 
LXXX XXX XXX X X L X X X X H 
LXXX XXX XXX X X H X X X X L 
LXXX XXX XXX X X X L X X X H 
LXXX XXX XXX X X X H X X X L 
LXXX XXX XXX X X X X L X X H 
LXXX XXX XXX X X X X H X X L 
LXXX XXX XXX X X X X X L X H 
LXXXXXXXXXX X X X X H X L 
LXXX XXX XXX X X X X X X L H 
LXXX XXX XXX X X X X X X H L 

H = 

HIGH 

voltage level 

L = 

LOW 

voltage 

level 

X = 

Don't care 
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MULTIPLEXER 54174150 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

' IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

IOH HIGH-level output current —800 µA 

log LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54/74150 

UNIT 
Min Typ2 Max 

VoH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIA = MAX, 
'OH =MAX 

Mil 2.4 3.4 V 
Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIA = MAX, 
log=MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, II = IIK — 1.5 V 

II Input current at maximum 

input voltage Vcc= MAX, VI= 5.5V 1.0 mA 

IIH HIGH-level input current V = MAX, V1= 2.4V 40 µA 

IIl_ LOW-level input current Vcc = MAX, VI = 0.4V -1.6 mA 

los 
Short-circuit output 
current3 Vcc =MAX 

Mil —20 —55 mA 

Com'I —18 —55 mA 

Icc Supply current° (total) Vcc = MAX 40 68 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC 5V, TA =25°C. 
3. IOS is tested with OUT= +0.5V and VCC = VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure ICC with E, So-S3 inpuu at 4.5V, ail other inputs and outputs open. 
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MULTIPLEXER 54174450 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VINJ 
L 

VM 

1 
LiPNL~ 

VOUT 

\VM 

LIPLH1 

VM

VIN ~VM 

I.eIPHL..

VOUT T VM 

  

ITI VM 

~IPLHH 

VM

V M = 1.30 for 54L5/74LS, VM = 1.50 for all other TTL farnilles. VM = 1.30 for 54LS174LS: VM= 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, VGG =5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF, RL =4000 

Min Max 

tPLH Propagation delay 35 
tpHL Select to Y output Waveform 1 33 ns 

tPLH Propagation delay 24 
tpHL Enable to Y output Waveform 2 30 ns 

tPLH Propagation delay 14 
tPHL Data to Y output 

Waveform 1 20 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL =Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 114916, 1113064, or equivalent. 
ITLH ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90 

~ 1THLItf) 

-ITLHlirl 

lTLHIid- 

ITHLIIf)-+ 

90 

VM 

90 

VM 

AMP (V) 

0V 

AMP (V) 

10%f A 1lO 
 t    0V W 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54174 3.0V 1MHz 50005 7ns 7ns 

54LSI74LS 3.0V tMHz 500ns 15ns Ens 

545/74S 3.0V 1MHZ 500es 2.5n5 2.5n5 
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MULTIPLEXERS 54174151, LS151, S4 51 

• Multifunction capability 
• Complementary outputs 
• See '251 for 3-state 

version 

DESCRIPTION 

The '151 is a logical implementation of a 
single-pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs, So, St , S. True (Y) 
and Complement (Y) outputs are both pro 
vided. The Enable input (E) is active LOW. 
When E is HIGH, the Y output is HIGH and 
the Y output is LOW, regardless of all 
other inputs. The logic function provided 
at the output is: 

Y= E•(I0.So•St •S2+ I1•SO•S1•S2 
+ I2.SO.St.S2+ I3'SO'S7'S2 

+ I6•Sa•St •S2+ I7•So•S1•S2)• 

In one package the '151 provides the abil-
ity to select from eight sources of data or 
control information. The device can pro-
vide any logic function of four variables 
and its negation with correct manipula-
tion. 

PIN CONFIGURATION 

8-Input Multiplexer 

TYPE 
TYPICAL PROPAGATION DELAY 

(Enable to Y) 
TYPICAL SUPPLY CURRENT 

(Total) 

74151 18ns 29mA 

74LS151 12ns 6mA 

745151 9ns 45mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =0°Cto+70°C 

MILITARY RANGES 
Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N74151 N • N74LS151 N 

N74S151N 

Ceramic DIP 
N74151F • N74LS151F 

N74S151F 
S54151F • S54LS151F 

S54S151F 

Flatpack 
S54151W • S54LS151W 

S54S151W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

All Inputs lul 1Sul 1LSul 

All Outputs 10ul 10Sul lOLSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA IIH and — i.6mA 'IL' and a 54/745 unit load (Sul) is 50µA 'IN and 
- 2.OmA 'IL' and a 54/74LS unit load (LSul) is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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MULTIPLEXERS 54/74151, 1S151, S151 

LOGIC DIAGRAM 

FUNCTION TABLES 

(4) (3) (2) (1) (15) (14) ( 3) (1 

INPUTS OUTPUTS 

E S2 S1 So 15 11 12 13 14 15 IB 17 V Y 

H 
x 

J 
J
=

=
 

J 
J
=

=
 

J 
J
=

=
 

J 
J
=

_
 

x 

J 
J 

J 
J
=

_
_

=
 

J 
J 

J 
J
=

_
_

_
 

x 

J 
J 

J 
J 

J 
J 

J 
J
=

_
_

_
_

_
_

_
 

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

H = HIGH voltage level 
L = LOW vol age level 
X = Don't care 
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MULTIPLEXERS 54174151, LS151, S151 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

IIN Input current 
- 30 to 

+5 
—30t0 

+1 
— 30 to 

+5 
—30t0 

+5 
—30t0 

+1 
—30t0 

+5 
mA

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ VCC

—0.5 to 
+ VCC

—0.5 to 
+ Vcc

-0.5 to 
+ VCC

—0.5 to 
+ VGG

—0.5 to 
+ VCC

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 541745 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

IOH HIGH-level output current —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX FOR 54S at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS (or value. 
CL = Load capacitance includes lip and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916. 1N3064, or equivalent. 

tTLH. tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1w 

VM 

10% 10% 

tTH LIII) 

----ITLH)I,l

tTLH(tr) 

ITH LIII)-.•-

90% 

VM 

90% 

VM 

AMP )V) 

0v 

AMP (VI 

10%t 
 IW  

-'10% 
0V 

VM= 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulee Width tTLH tTHL 

54/74 3.SV 1MHz bS005 7ns 7ns 

54LS/74LS 3.SV 1MHz 500ns 15ns Ens 

bdSI74S 3,SV tMHz 500ns 2,55s 2.5ns 
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MULTIPLEXERS 54/74151,15151, S151 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174151 54174 L S 151 541745151 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VON output voltage 

Vcc = MIN, VIH=MIN, 
VIL = MAX, 'OH= MAX

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

V LOW-level 
VOL output voltage 

Vcc_=MIN, 

VIL= MAX 

1°L=MAX
Mil 0.2 0.4 0.25 0.4 O.55 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp 
voltage Vcc= MIN, l= I1K —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
Vcc = MAX 

VI  =5.5V 1.0 1.0 mA 

VI = 7.0V 0.1 mA 

HIGH-level 
IN input current 

V =MAX 
C°

V1=2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
'IL input current V = MAX 

V1= 0.4V -1.6 -0.4 mA 

V1= 0.5V -2.0 mA 

Short-circuit 
los output current3

Vcc = MAX 
Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —55 —20 -100 -40 -100 mA 

'CC 
Supply current° 
(total) 

Vcc= MAX 29 48 6 10 45 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA=25°C. 
3. lOS is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure I°C on the 54/74151 with E and Sg-S2 at 
4.5V, all other inputs and outputs open. 
Measure ICC on the 54174L5151 and 54/74S751 with 
all inputs at 4.5V and outputs open. 

5. VOL = +0.45V MAX for 54S at TA= + 125°C only. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN~PML 

 CM CM N 

VIN _tpHL_ 

~ M P

VOUT VM VM VOUT TVM VM 

Waveform 1 Waveform 2 

VM = 1.3V for 54LSI74L5: VM = 1.SV for all other TTL families. 

AC CHARACTERISTICS TA=25°C, V°°=5.0V 
54174 54LSI74L5 54S174S 

PARAMETER TEST CONDITIONS CL =15pF RL =40012 CL =15pF,RL =2k0 CL =15pF RL =28012 UNIT 

Min Max Min Max Min Max 

tpLH Propagation delay 52 43 18 
tpHL Select to Y output 

Waveform 2 
30 30 18 

ns 

tPLH Propagation delay 35 23 15 
tpHL Select to? output 

Waveform 1 
33 32 13.5 

ns 

tPLH Propagation delay 52 42 16.5 
tpHL Enable to Y output Waveform 1 30 32 18 ns 

tpLH Propagation delay 24 24 13 
tPHL Enable to Y output 

Waveform 2 
30 30 12 

ns 

tpLH Propagation delay 29 32 12 
tpHL Data to Y output 

Waveform 2 
24 26 12 

ns 

tPLH Propagation delay 20 21 7.0 
tpHL Data to Y output 

Waveform 1 
14 20 7.0 

ns 
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MULTIPLEXERS 54174153,1S153, S153 

Dual 4-Line To 1-Line Multiplexer 

• Non-inverting outputs 
• Separate Enable for each 

section 
• Common Select inputs 
• See '253 for 3-State 

version 

DESCRIPTION 

The '153 is a dual 4-input multiplexer that 
can select 2 bits of data from up to four 
sources under control of the common Se-
lect inputs (So, Si ). The two 4-input multi-
plexer circuits have individual active LOW 
Enables (Ea, E5) which can be used to 
strobe the outputs independently. Out-
puts (Ya, Yb) are forced LOW when the cor-
responding Enables (Ea, Eb) are HIGH. 

The device is the logical 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 out-
puts are shown below. 

'a Ea•(Ioa•St•So+I1a'St•So 
+ I2a•Sl •S0+ I3a'S1'SO) 

''b= Eb'(Iob•S1•S0+ I1b•St•So 
+ I2b'St -So+ 13b.51•50) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74153 18ns 36mA 

74LS153 18ns 6.2mA 

745153 9ns 45mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±lO%;TA =-55°C1o+125°C 

Plastic DIP N74153N • N74LS153N 
N74S153N 

Ceramic DIP 
N74153F • N74LS153F 

N74S153F 
S54153F • S54LS153F 

S54S153F 

Flatpack S54153W • S54LS153W 
S54S153W 

INPUT AND OUTPUT LOADING AND FAN OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

All Inputs lul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54174 uni load (u0 is understood to be 40µA IIH and — 1.6mA IIL, a 541745 unit load Isull is 50µA IIN and 
— 2.OmA 'IL' and a 54174LS unit load ILSull is 20µA IIN and — 0.4mA 'IL 

The '153 can be used to move data to a determine the particular register from vice can generate two functions or three 
common output bus from a group of regis- which the data came. An alternative appli- variables. This is useful for implementing 
ters. The state of the Select inputs would cation is as a function generator. The de- highly irregular random logic. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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MULTIPLEXERS 54174153, LS153, S153 

LOGIC DIAGRAM FUNCTION TABLE 

SELECT INPUTS INPUTS (a or b) OUTPUT 

So St E t o I t 12 13 Y 
x 

J 
J
=

=
 

J 
J
=

_
 

X 
L 
L 
L 
L 
H 
H 
H 
H 

H 
L 
L 
L 
L 
L 
L 
L 
L 

X 
L 
H 
X 
X 
X 
X 
X 
X 

X 
X 
X 
L 
H 
X 
X 
X 
X 

X 
X 
X 
X 
X 
L 
H 
X 
X 

X 
X 
X 
X 
X 
X 
X 
L 
H 

L 
L 
H 
L 
H 
L 
H 
L 
H 

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

V

IIN Input current -30t0 
+5 

- 30 to 
+1 

—30t0 
+5 

—3010 
+5 

— 30 to 
+1 

—3010 
+5 

mA

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ VCC

—0.5 to 
+ VCC

—0.5 to 
+ VCC

—0.5 to 
+ VCC

—0.5 to 
+ VCC

-0.5 to 
+ VCC

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
MIn Nom Max Mln Nom Max Mln Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

K Input clamp current — 12 — 18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mu I —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL = co 7V MAX for 54S at TA = + 125°C only. 
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MULTIPLEXERS 54174153, LS153, S153 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174153 54/74LS153 54/74S153 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

VCC =MIN,VIH =MIN, 
VIA = MAX, 'OH = MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

V LOW-level 
°~ output voltage Vcc_ MIN, 

V1L=MAX, 

lOL=MAX
Mil 0.2 0.4 0.25 0.4 0.55 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

V K Input clamp 
voltage Vcc= MIN, 11= IIK —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
VCC= MAX 

VI  =5.5V 1.0 1.0 mA 

VI= 7.0V 0.1 mA 

1 HIGH-level 
H input current V =MAX cC 

V1=2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
IL input current V = MAX CC 

V1= 0.4V -1.6 -0.4 mA 

V1=0.5V -2.0 mA 

Short-circuit 
'OS output current3

VO0 = MAX 
Mil —20 -55 -20 -100 -40 -100 mA 

Com'I —18 —57 —20 -100 -40 -100 mA 

Supply current°
'CC (total) Vcc= MAX 

Mil 36 52 6.2 10 45 70 mA 

Com'I 36 60 6.2 10 45 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, T= 25C. 
3. IOS is tested with VOUT= +0.5V and VCc= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with all inputs grounded and all outputs open. 
5. VOA = +0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS Tq=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 54174S 

UNIT CL =30pF RL =4000 CL =15pF, RL =2kt2 CL =15pF, RL =28052 

Min Max Min Max Min Max 

tpLH Propagation delay 34 29 18 
tpHL Select to output Waveform 2 

34 38 18 
ns 

tpLH Propagation delay 30 24 15 
tpHL Enable to output Waveform 1 

23 32 13.5 
ns 

tpLH Propagation delay 18 15 9.0 
t PHL Data to output Waveform 2 

23 26 9.0 
ns 
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LOGIC DIVISION JANUARY 1982 

MULTIPLEXERS 54174153, LS153, S153 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VIN ~ VM 

I 
r~1PHL~

``
l 

VOUT ` VM 

VM 

*IPLH1 

VM 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

Waveform 1 

IN ~VM 

* IPHL . 

VOUT TVM 

 T VM
~tPLHH 

VM 

VM = 1.3V for 54LS/74LS: VM= 1.5V for all other TTL families. 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 

tRH' tTHL Values should be less than or equal to the table entries. 

g0

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

IW 

VM VM 

10% 10% 

90% 

ITHL(III 

--ITLH(Ir) 

tTLH(Ir)-' 

ITH L(If)-

AMP (V) 

0V 

90% 

VM 

90°!. 

VM 

AMP (V) 

10%t -10%  
0V  1W 

VM = 1.3V for 54LS/74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54/74 3.0V 1MHz 500n0 7ns 7ns 

54LS/74LS 3.0V 1MHz 500es 15ns Ens 

54S/74S 3.0V 1MHz 500ns 2.5n5 2.50$ 
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LOGIC DIVISION JANUARY 1982 

DECODERIDEMULTIPLEXERS 54174'154, LSI54 

• 16-line demultiplexing 
capability 

• Mutually exclusive 
outputs 

• 2-input enable gate for 
strobing or expansion 

DESCRIPTION 

The '154 decoder accepts four active 
HIGH binary address inputs and provides 
16 mutually exclusive active LOW outputs. 
The 2-input enable gate can be used to 
strobe the decoder to eliminate the normal 
decoding "glitches" on the outputs, or it 
can be used for expansion of the decoder. 
The enable gate has two AND'ed inputs 
which must be LOW to enable the outputs. 

The '154 can be used as a 1-of-16 demulti-
plexer by using one of the enable inputs 
as the multiplexed data input. When the 
other enable is LOW, the addressed out-
put will follow the state of the applied 
data. 

PIN CONFIGURATION 

1-of-16 DecoderlDemultiplexer 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74154 21 ns 34mA 

74LS154 15ns 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V d:5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74154N • N74LS154N 

Ceramic DIP N74154F • N74LS154F S54154F • S54LS154F 

Flatpack S54154W • S54LS154W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

All Inputs 1ul 1LSul 

All Ouputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA 'IN and — 1.6mA IIL, and a 54/74LS unit load ILsull is 20µA 'IN and 
— 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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LOGIC DIVISION JANUARY 1982 

DECODERIDEMULTIPLEXERS 54174154, LS154 

LOGIC DIAGRAM 

E0 Et Ao Al Aq RO

1181 1 j (191 v (x0) O (x11 O 1x1) (x01 

IyY.yl 8 8 8 

i i i A LL 
' 111 (x1 al IA) '7 ) 161 '7 > lel'1 '7' 0)' ) ), 0) 1 al 1 s1'61 1 0 

o i s 3 "a s e i "a e i6 Ti ix is i6 is 

V~D - Pln xG 
GND. Pln 1x 
1 1= Pin n°mean 

FUNCTION TABLE 

INPUTS OUTPUTS 

Eo Et A3 AZ At A5 01 2 3 4 5 6 7 8 9 101112131415 

L H X X X X HHHHHHHHHH H H H H -1 H 
H L X X X X HHHHHHHHHHH H H H H H 
H H X X X X HHHHHHHHHHH H H H H H 
L L L L L L LHHHHHHHHHH H H H H H 
L L L L L H HLHHHHHHHHH H H H H H 
L L L L H L HHLHHHHHHHH H H H H H 
L L L L H HHHHLHHHHHHHHHHHH 
L L L H L L HHHHLHHHHHH H H H H H 
L L L H L HHHHHHLHHHHHHHHHH 
L L L H H L HHHHHHLHHHH H H H H H 
L L L H H HHHHHHHHLHHHHHHHH 
L L H L L L H H H H H H H H L H H H H H H H 
L L H L L H HHHHHHHHHLH H H H H H 
L L H L H L HHHHHHHHHH L H H H H H 
L L H L H H HHHHHHHHHHH L H H H H 
L L H H L L HHHHHHHHHHH H L H H H 
L L H H L H HHHHHHHHHHH H H L H H 
L L H H H L HHHHHHHHHHH H H H L H 
L L H H H H HHHHHHHHHHH H H H H L 

H= HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

VoG Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V

'IN Input current -30 to 
+5 

—30to 
+1 

—30to 
+5 

—30 to 
+1 

mA

VOUT Voltage applied to output in HIGH output state —0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

'DL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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LOGIC DIVISION JANUARY 1982 

DECODERIDEMULTIPLEXERS 54174154, 1S154 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt
54174154 54174LS154 

UNIT 
Min Type Max Min Type Max 

VcH HIGH-level output voltage Vcc=MIN, VIH =MIN, VIL =MAX 
IoH=MAX 

Mil 2.4 3.4 2.5 3.4 V 
Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH= MIN 
VIL =MAX 

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II = ' IC —1.5 —1.5 V 

II 
Input current at maximum 
input voltage Vcc= MAX 

VI =5.5V 1.0 mA 

V,= 7.0V 0.1 mA 

IIH HIGH-level input current Vcc= MAX 
VI = 2.4V 40 µA 

V1=2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, V,= 0.4V -1.6 -0.4 mA 

'OS

Short-circuit output 
current3 Vcc = MAX 

Mil —20 -55 -15 -100 mA 

Com'I —18 —57 —15 —100 mA 

'cc Supply current° (total) Vcc = MAX 
Mil 34 49 9 14 mA 

Com'I 34 56 9 14 mA 

NOTES 

I. For conditions shown as MIN or MAX, use the appro-
priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VC C = 5V, TA = 25°C. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure ICC with all inputs grounded and all outputs 
open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM VIN_) I f H 

^ L ~PLM VIN~PHL~ I—PM

BOUT ~M yM BOUT yM 

VM = 1.30 for 54LSI74LS. 0M = 1.50 for all other TTL lemllies. VM = 1.30 for 54LSI74LS. VM = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF RL =4000 CL =15pF, RL =2k0 

Min Max Min Max 

t PLH Propagation delay 
tPHL Address to output 

Waveform 1 
36 
33 

36 
33 

ns 

tPLH Propagation delay 
t PHL Enable to output Waveform 2 

30 
27 

30 
27 

ns 
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LOGIC DIVISION JANUARY 1982 

DECODERIDEMULTIPLEXERS 54174154, LS154 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERISE 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90~ 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

iW 

VM VM 

10% 10% 

90% 

tTH LOf) 

w ITLHItr) 

tTLHltr) - . 

tTHL(tf)-. 

AMP M 

0V 

90% 

VM 

90% 

VM 

AMP (V) 

 iW   0V 

VM= 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rats Pulse Width 1TLH 1THL 

54/74 3.OV 1MHz 500ns 7ns 7ns 

54LS/74LS 3.OV 1MHz 500ns 15ns Ens 

54S/74S 3.OV 1MHz 500ns 2.bns 2.5ns 
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LOGIC DIVISION JANUARY 1982 

DECODERSIDEMULTIPLEXERS 54/74155, LS155 

• Common Address inputs 
• True or complement data 

demultiplexing 
• Dual 1-of-4 or 1-of-8 

decoding 
• Function generator 

applications 

DESCRIPTION 

The '155 is a Dual 1-of-4 Decoder/Demulti-
plexer with common Address inputs and 
separate gated Enable inputs. Each de-
coder section, when enabled, will accept 
the binary weighted Address input (A0, A t ) 
and provide four mutually exclusive 
active-LOW outputs (0-3). When the en-
able requirements of each decoder are not 
met, all outputs of that decoder are HIGH. 

Both decoder sections have a 2-input en-
able gate. For decoder "a" the enable gate 
requires one active-HIGH input and one 
active-LOW input (Ea Ea). Decoder "a" can 
accept either true or complemented data 
in demultiplexing applications, by using 
the Ea or Ea inputs respectively. The 
decoder "b" enable gate requires two 
active-LOW inputs (Eb•Eb). The device can 
be used as a 1-of-8 decoder/demultiplexer 
by tying Ea to Eb and relabeling the com-
mon connection address as (A2); forming 
the common enable by connecting the re-
maining Eb and Ea. 

PIN CONFIGURATION 

Dual 2-Line To 4-Line Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74155 18ns 25mA 

74LS155 17ns 6.1 mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±s%;TA =O°Cto+70•C 
MILITARY RANGES 

Vcc=SV±10%;TA =-55•Cto+125'C 

Plastic DIP N74155N • N74LS155N 

Ceramic DIP N74155F • N74LS155F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54174LS 

All Inputs lul 1LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL, and a 54I74LS unit load ILSup is 20µA 'Wand 
— 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

Signetics 3.246 



LOGIC DIVISION JANUARY 1982 

DECODERSIDEMULTIPLEXERS 54174155,1S155 

LOGIC DIAGRAM FUNCTION TABLE 

ADDRESS 
ENABLE 

a„ 
OUTPUT 

„a„ 
ENABLE 

b„ 
OUTPUT 

„b„ 

Ao Al Ea Ea 0 1 2 3 Ep Eb 0 1 2 3 

X 
X 
L 
H 
L 
H 

X 
X 
L 
L 
H 
H 

L 
X 
H 
H 
H 
H 

X 
H 
L 
L 
L 
L 

HHHH 
HHHH 
LHHH 
HLHH 
HHLH 
HHHL 

H 
X 
L 
L 
L 
L 

X 
H 
L 
L 
L 
L 

HHHH 
HHHH 
LHHH 
HLHH 
HHLH 
HHHL 

H=HIGH voltage level 
L = LOW voltage level 
S = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V 

IN Input current 
-30 to 

+5 
—30 to 

+1 
-30 to 

+5 
—30 to 

+1 
mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

-0.5 to 
+Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIM HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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LOGIC DIVISION JANUARY 1982 

DECODERSIDEMULTIPLEXERS 54174155, LS155 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54/74155 54/74LS155 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage 
Vcc=MIN, VIH =MIN, VIL =MAX 

'OH =MAX 
Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc =MIN, 
VIH = MIN, 
VIL =MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

VIH Input clamp voltage Vcc = MIN, l= lll< —1.5 — 1.5 V 

Input current at maximum 
input voltage 

V MAX 
cc

VI=5.5V 1.0 mA 

VI= 7.OV 0.1 mA 

IIH HIGH-level input current Vcc= MAX 
VI = 2.4V 40 µA 

VI=2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, VI=0.4V —1.6 —0.4 mA 

los 
Short-circuit output 
current3

Vcc = MAX 
Mil —20 —55 —15 —100 mA 

Com'I —18 —57 —15 —100 mA 

ICC Supply current° (total) Vcc = MAX 
Mil 25 35 6.1 10 mA 

Com'I 25 40 6.1 10 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOOT=+o.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure 'CC with At, Ag and Ea inputs at 4.5V, and 
Eb' Ea inputs grounded, and outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VINJ  VM 

rfPHL~ 

VOUT ~VM 

~VM 

LfPLH1 

VM

VIN VM 

I 

  II 
VM

f.tpLH~ 

VOUT T VM VM 

VM = 1.3V tar 54L5I74LS. VM = 1.5V tar all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.OV 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 

UNIT CL =15pF RL =4000 CL =15pF,RL =2kct 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 

32 26 
ns 

t PHL Address to Output 32 30 

tPLH Propagation delay 20 15 
tPHL Ea or Eb to output 

Waveform 2 27 30 
ns 

tPLH Propagation delay 24 27 
tPHL Ea to output 

Waveform 1 
30 27 

ns 
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LOGIC DIVISION JANUARY 1982 

DECODERSIDEMULTIPLEXERS 54174155,1S155 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT= Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

 iW 

VM VM 

10% 10% 

90% 

-ITHL(II) 

-ITLHIir) 

ITLHIir)-

ITHLIIf)-

AMP (VI 

0V 

90% 

VM 

90% 

VM 

AMP M 

10% f ' tW ' 'l0%  
0V 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rata Putee Width 1TLH ITHL 

54/74 3.OV 1MHz 500ns Ins 7n0 

54LS/74LS 3.OV 1MHz 500n5 15n5 Ens 

54S/74S 3.OV 1MHz 500ns 2.5ns 2.5n5 
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LOGIC DIVISION JANUARY 1982 

DECODERS/DEMULTIPLEXERS 54174156, LS156 

• Common Address inputs 
• True or complement data 

demultiplexing 
• Dual 1-of-4 or 1-of-8 

decoding 
• Function generator 

applications 
• Outputs can be tied 

together 

DESCRIPTION 
The '156 is a Dual 1-of-4 Decoder/Demulti 
plexer with common Address inputs and 
gated Enable inputs. Each decoder sec-
tion, when enabled, will accept the binary 
weighted Address inputs (A0, A t ) and pro-
vide four mutually exclusive active-LOW 
outputs (0-3). When the enable re-
quirements of each decoder are not met, 
all outputs of that decoder are HIGH. 

Both decoder sections have a 2-input en-
able gate. For decoder "a" the enable gate 
requires one active-HIGH input and one 
active-LOW input (Ea• Ea). Decoder "a" can 
accept either true or complemented data 
in demultiplexing applications, by using 
the Ea or Ea inputs respectively. The de-
coder "b" enable gate requires two active-
LOW inputs (Eb•Eb). The device can be 
used as a 1-of-8 decoder/demultiplexer by 
tying Ea to Eb and relabeling the common 
connection address as (A2); forming the 
common enable by connecting the remain-
ing Eb and Ea. 

PIN CONFIGURATION 

Dual 2-Line To 4-Line Decoder/Demultiplexer 
(Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74156 20ns 25mA 

74LS156 31 ns 6.1 mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V x5%;TA =0°Cto+70°C 

MILITARY RANGES 
Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74156N • N74LS156N 

Ceramic DIP N74156F • N74LS156F S54LS156F 

Flatpack S54LS156W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54174 unit load (up is understood to be 40µA IIH and — 1.6mA IIL, and a 54174LS unit load (LSuI) is 20µA IIH and 
—0.4mA IIL. 

The '156 can be used to generate all four 
minterms of two variables. The four min-
terms are useful to replace multiple gate 
functions in some applications. A further 
advantage of the '156 is being able to AND 
the minterm functions by tying outputs 

LOGIC SYMBOL 

together. Any number of terms can be 
wired-AND as shown in the formula below: 

f=(E+A5+A1)•(E+A0+A1)•(E+A5+A1) 
•(E+A5+A1) 

where E = Ea + Ea; E= E5+ E5. 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION JANUARY 1982 

DECODERSIDEMULTIPLEXERS 54174156,1S156 

LOGIC DIAGRAM FUNCTION TABLE 

ADDRESS 
ENABLE 

„ a„ 
OUTPUT 

„a„ 
ENABLE 

b„ 
OUTPUT 

„ b„ 

Aa At Ea Ea 0 1 2 3 Eb Eb 0 1 2 3 

X 
X 
L 
H 
L 
H 

X 
X 
L 
L 
H 
H 

L 
X 
H 
H 
H 
H 

X 
H 
L 
L 
L 
L 

HHHH 
HHHH 
LHHH 
HLHH 
HHLH 
HHHL 

H 
X 
L 
L 
L 
L 

X 
H 
L 
L 
L 
L 

HHHH 
HHHH 
LHHH 
HLHH 
HHLH 
HHHL 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

V

'IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 

mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

-0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

VOH HIGH-level output voltage 5.5 5.5 V 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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LOGIC DIVISION JANUARY 1982 

DECODERSIDEMULTIPLEXERS 54174156, LS156 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174156 54174LS156 

UNIT 
Min Typ2 Max Min Typ2 Max 

'OH HIGH-level output current Vcc= MIN, VIH= MIN, VIL = MAX, 
VOH = 5.5V 

250 100 µA 

VOL LOWlevel output voltage 
VCC= MIN, 
VIH =MIN, 
VIL -MAX 

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, II= IIH —1.5 —1.5 V 

II 
Input current at maximum 
input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

VI= 7.0V 0.1 mA 

IIN HIGH-level input current Voo= MAX 
VI = 2.4V 40 µA 

VI=2.7V 20 µA 

IIL LOW-level input current VOc = MAX, V1=0.4V - 1.6 -0.4 mA 

ICC Supply current3 (total) Voo= MAX 
Mil 25 35 6.1 10 mA 

Com'I 25 40 6.1 10 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC =5v, T= 25C. 
3. Measure ICC with A1, AU and Ea Inputs at 4.5V, and 

fib, €a Inputs grounded, and outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VtH~

I 

VM 

_I 
~ J  r~tPHL\ 1 

VOUT 
`

VM

VIN ~VM 

..IPHL 

VOUT ~VM 

 7I VM 

tPLH

VM

VM = 1.3V for 54LSr74LS: VM= f.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS Tq=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 

UNIT CL =15pF, RL =4003 CL =15pF, RL =2k4 

MIn Max Min Max 

tPLH Propagation delay 34 46 
tPHL Address to output 

Waveform 1 
34 51 

ns 

tPLH Propagation delay 23 40 
tPHL Ea or Eb to output 

Waveform 2 30 51 
ns 

tPLH Propagation delay 27 48 
tPHL Ea to output 

Waveform 1 
33 48 

ns 
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DECODERSIDEMULTIPLEXERS 54174156, LS156 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes 119 and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
AT =Terminative resistance should be equal to ZOUT of Pulse Generators. 

tTLH tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10h 

 1W 

\
VM VM 

} 10% 10%J 

90% 

-tTHL(tf) 

ITLH(tr) 

ITLH(tr)' 

tTHL(tt)-+ 

90% 

VM 

tW 

90% 

VM 

10% 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

AMP (V) 

OV 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54/74 3.OV 1MHz sddns ins ins 

54LSI74LS 3.OV 1MHZ 500ns 15ns Ens 

54SI74S 3.OV 1MHZ SOOns 2.5ns 2.5n5 

Signetics 3.253 



LOGIC DIVISION JANUARY 1982 

DATA SELECTORS/MULTIPLEXERS 54174157, 54174158, LS157, LS158, S157, S158 

DESCRIPTION 
The '157 is a quad 2-input multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S). The Enable input (E) is ac-
tive LOW. When E is HIGH, all of the out-
puts (Y) are forced LOW regardless of all 
other input conditions. 

Moving data from two groups of registers 
to four common output busses is a com-
mon use of the '157. The state of the 
Select input determines the particular reg-
ister from which the data comes. It can 
also be used as a function generator. The 
device is useful for implementing highly ir-
regular logic by generating any four of the 
16 different functions of two variables 
with one variable common. 

The device is the logic implementation of 
a 4-pole, 2-position switch where the posi-
tion of the switch is determined by the 
logic levels supplied to the Select input. 
Logic equations for the outputs are shown 
below: 

Ya = E•(11a•S+ Ioa•S) 
Y5= E-(115-S+ lob•S) 
Y~= E•(11c•S+ Ioc•S) 
Yd = E•(lltl.S+ 10d•S) 

The '158 is similar but has inverting out-
puts: 

Ya=E (11a•S+Ipa•S) 
Yb = •(115.S+ I0b•S) 

Y~= E•(11c•S+ lo~•S) 
Yd= E•(11d•S+ lod•S) 

PIN CONFIGURATION 

'157 Quad 2-Input Data Selector/Multiplexer (Non-Inverted) 
'158 Quad 2-Input Data Selector/Multiplexer (Inverted) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74157 13ns 3OmA 

74LS157 13ns 9.7mA 

74S157 7.4n5 5OmA 

74158 13ns 3OmA 

74LS158 13ns 4.8mA 

74S158 Ens 4OmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V x5%;Tq=0°Ct0+70°C 

MILITARY RANGES 
Vcc=5V±l0%;Tq=-55°Cto+125°C 

N74157N • N74158N 

Plastic DIP N74S157N • N74LS157N 
N74S158N • N74LS158N 

N74157F • N74158F S54157F 
Ceramic DIP N74S157F • N74LS157F S54S157F • S54LS157F 

N74S158F • N74LS158F S54S158F • S54LS158F 

S54157W 
Flatpack S54S157W • S54LS157W 

S54S158W • S54LS158W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

S, E Inputs 1ul 2Sul 2LSul 

Data Inputs 1ul 1Sul 1LSul 

All Outputs 10ul lOSul lOLSul 

NOTE 
Where a 54/74 unit load (oil is understood to be 40NA 'IN and — 1.6,nA IIL, a 54/74S unit load (Sul) is 500A 'IN and 
—2.0mA IIL, and a 54/74LS unit toad (LSul( is 200A IIH and —0.4,nA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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DATA SELECTORS/MULTIPLEXERS 54174157, 54174158, LS157, LS158, S157, S158 

LOGIC DIAGRAM, '157 

los 
(2) (3) 

tts '0b llb I0c tic '0d lId E 

(5) (6) (11) (10) (14) (13) (15) 

(4) (7) (91 (12) 

Ya Yb Yc Yd 

ACC= Pin 16 
GND=Pin B 

(1) 

FUNCTION TABLE, '157 

ENABLE 
SELECT 
INPUT 

DATA 
INPUTS 

OUTPUT 

E S I I 1 Y 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

LOGIC DIAGRAM, '158 

FUNCTION TABLE, '158 

ENABLE 
SELECT 
INPUT 

DATA 
INPUTS 

OUTPUT 

E S Ig 11 Y 

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

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

V

' IN Input current -30 to +5
—30 to +1 -30 to +5

—30(0 
+5  -30 to 

+1
—30 to 

+5 mA 

VouT 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

-0.5 to 
+ V 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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DATA SELECTORS/MULTIPLEXERS 54174157, 54174158, LS157, LS158, S157, S158 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54n4LS 541745 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 - 1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at+125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916. 1N3064. or equivalent. 
tTLH, tTHL values should be less than or equal to the table entries. 

90 

PULSE NEGATIVE VM 
PULSE

POSITIVE 
PULSE 

10% 

1W 

VM 

f0%T 

90% 

~ITHLIq) ITLHItr)—a 

—ITLHOrl tTHLltlh 

90% 

VM 

90 

VM 

AMP (V( 

DV 

AMP (VI 

~10%
1W  OV 

VM = 1.3V for 54L5174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rata Pulse Wldth 1TLH tTHL 

54174 3.OV 1MHz 500n0 Ins 7n5 

54LS174LS 3.OV 1MHz SOOns 15ns Ens 

5d5I74S 3.OV 1MHz 500n5 2.5n5 2.Sns 
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DATA SELECTORS/MULTIPLEXERS 54174157, 54174158, LS157, LS158, S157, S158 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54174157, 158 54174LS157, 158 54174S157, 158 

UNIT 
Min Typ2 Max Min Type Max Min Typ2 Max 

HIGH-level output 
VOH voltage 

VOO= MIN, VIH=MIN, 

VIL=MAX, 'OH= MAX 
Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

V LOW-level output 
°L voltage 

Vcc 
IH _ =MIN, 

VIL = MAX 

I° L= MAX 
Mil 0.2 0.4 0.25 0.4 0.56 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VOO= MIN, 11 = 11K -1.5 -1.5 -1.2 V 

Input current at 
11 maximum input 

voltage 
VCc = MAX 

V1 =5.5V 1.0 1.0 mA 

V1= 7.0V 

S, E 
Inputs 

0.2 mA 

Data 
inputs 

0.1 mA 

HIGH-level input 
IIH current 

VOO MAX 

V1 = 2.4V 

S, E 
inputs 

40 µA 

Data 
inputs 

40 µA 

V1 = 2.7V 

S, E 
inputs 

40 100 µA 

Data 
inputs 

20 50 µA 

LOW-level input 
' IL current 

Vcc —MAX 

V1 = 0.4V 

S, E 
inputs 

-1.6 -0.8 mA 

Data 
inputs 

-16 -0.4 mA 

V1 = 0.5V 

S, E 
inputs 

-4 mA 

Data 
inputs 

-2 mA 

Short-circuit output 
IOS current3

Mil -20 -55 -20 -100 -40 -100 mA 
VcO-MAX 

Com'I -18 -55 -20 -100 -40 -100 mA 

Supply current4'5
1CC (total) 

Vcc=MAX 

Note 4 '157, '158 30 48 mA 

Note 4 'LS157 9.7 16 mA 

Note 4 'LS158 4.8 8 mA 

Note 5 
'S157 

All inputs 
= 4.5V 

50 78 mA 

Note 5 
'S158 

All inputs 
= 4.5V 

39 61 mA 

Note 5 

'S158 
1 Oa' 10b' lCc, 

Iod at 4.5V, 
other 
inputs 
at 0V 

41 81 mA 

NOTES 
. For conditions shown as MIN or MAX, use the app opriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA= 25'C. 
3. IOs is tested with VOUT= +0.5V and VCC=VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. ICC is measured with 4.5V applied to all inputs and all outputs open. 
5. ICC is measured with all outputs open. 
8. VOA = +0.45V MAX for 54S at+125°C only. 
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DATA SELECTORS/MULTIPLEXERS 54174157, 54174158, LS157, LS158, S157, S158 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54/74 54LS/74LS 54S/74S 

UNIT CL =15pF RL =4000 CL =15pF, RL =2kt2 CL =15pF, RL =2800 

Min Max Min Max Min Max 

'PLH Propagation delay 
Waveform 2, '157 

tpHL Data to output 14 14 6.5
14 14 7.5 

ns

tpLH Propagation delay 
tpHL Enable to output Waveform 1, '157 20 

21 
20 
21 

12.5 
12 

ns 

'PLH Propagation delay 23 23 15 
tpHL Select to output 

Waveform 2,'157 
27 27 15 

ns 

t PLH Propagation delay 14 12 6.0 
IPHL Data to output 

Waveform 3,'158 
14 15 6.0 

ns 

tpLH Propagation delay 
Waveform 4, '158 

tpHL Enable to output 21 24 12
20 17 11.5 

ns

tpLH Propagation delay 23 20 12 
t PHL Select to output 

Waveform 3,'158 
27 24 12 

ns 

AC WAVEFORMS 

Waveform 1 

I OR S 

IPHL 

V 

IPLH 

VM 

I OR S 

IPHL—~ 

TVM 

tpLH 

\ VM 

Waveform 2 

VM 

V 
T VM 

Waveform 3 Waveform 4 

VM = 1.5V for 54174 and 541745; VM = 1.3V for 54LSI74LS. 

— IPLH 

VM
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COUNTERS 54174160, 54174161, 54174163, LS160A,1S161A, LS162A, LS163A 

• Synchronous counting 
and loading 

• Two Count Enable inputs 
for n-bit cascading 

• Positive edge-triggered 
clock 

• Asynchronous reset ('160, 
'161) 
Synchronous reset ('162, 
'163) 

• Hysteresis on Clock input 
(LS only) 

DESCRIPTION 
Synchronous presettable decade (541 
74160, 54/74LS160A, 54/74LS162A) and 
4-bit (54/74161, 54/74LS161A, 54/74163, 
54/74LS163A) counters feature an internal 
carry look-ahead and can be used for high-
speed counting. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock. The Clock input is buffered. 

The outputs of the counters may be preset 
to HIGH or LOW level. A LOW level at the 
Parallel Enable (PE) input disables the 
counting action and causes the data at the 
Do-D3 inputs to be loaded into the counter 
on the positive-going edge of the clock 
(providing that the setup and hold require-
ments for PE are met). Preset takes place 
regardless of the levels at Count Enable 
(CEP, CET) inputs. 

A LOW level at the Master Reset (MR) in-
put sets all four outputs of the flip-flops 
(Q0-Q3)in'160, 'LS160A, '161,and'LS161A 
to LOW levels regardless of the levels at 
CP, PE, CET and CEP inputs (thus provid-
ing an asynchronous clear function). 

PIN CONFIGURATION 

'160, '162 BCD Decade Counter 
'161, '163 4-Bit Binary Counter 

TYPE TYPICAL MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74160-74163 32MHz 61mA 

74LS160A-74LS163A 32MHz 19mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V x5%;TA=O°Cto+70°C 

MILITARY RANGES 
Vcc=5V x10%;TA=-55°Cto+125°C 

Plastic DIP 

N74160N • N74LS160AN 
N74161N • N74LS161AN 

N74LS162AN 
N74163N • N74LS163AN 

Ceramic DIP 

N74160F • N74LS160AF 
N74161F • N74LS161AF 

N74LS162AF 
N74163F • N74LS163AF 

S54160F • S54LS160AF 
S54161F • S54LS161AF 

S54LS162AF 
S54163F • S54LS163AF 

Flatpack 

S54160W • S54LS160AW 
S54161W • S54LS161AW 

S54LS162AW 
S54163W • S54LS163AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54174LS 

CP, CET Inputs 2u1 2LSul 

D, CEP Inputs lul 1LSul 

PE Input 1ul 2LSul 

All Outputs 10ul 10LSul 

MR Input ('160, '161) tui 1LSul 

MR Input ('162, '163) tul 2LSul 

NOTE 
Where a 54174 unit load( I) is understood to be400A IIH and —1.6mAIIL' and a 54174LS unit load(LSup is 20µA IIH and 
—0.4mA IIL. 

For the 'LS162A, '163, and LS163A, the 
clear function is synchronous. A LOW 
level at the Master Reset (T) input sets 
all four outputs of the flip-flops (O0-Q3) to 
LOW levels after the next positive-going 
transition on the Clock (CP) input (provid-
ing that the setup and hold requirements 

LOGIC SYMBOL 

for MR are met). This action occurs regard-
less of the levels at PE, CET, and CEP 
inputs. This synchronous reset feature 
enables the designer to modify the max-
imum count with only one external NAND 
gate (see Figure A). 

9 

V 

3 4 5 5 

PE DO D1 D2 03

7 CEP 
10 CET TC  1 

2 CP 
1—c MR DO O1 D2 O3

VCC. Pm 16 
OND • Pln 5 14 13 12 11 

S1gnelics 
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COUNTERS 54174160, 54174161, 54174163, LS160A, LS161 A, LS162A, LS163A 

The carry look-ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed for-
ward to enable the TC output. The TC out-
put thus enabled will produce a HIGH out-
put pulse of a duration approximately 
equal to the HIGH level output of Q0. This 
pulse can be used to enable the next cas-
caded stage (see Figure B). 

LOGIC SYMBOL (IEEE/IEC) 

For conventional operation of 54/74160, 
54/74161 and 54/74163, the following tran-
sitions should be avoided. 

1. HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Paral-
lel Enable input when CP is LOW, if the 
count enables and MR are HIGH at or 
before the transition. 

For 54/74163 there is an additional transi-
tion to be avoided. 

3. LOW-to-HIGH transition on the MR in-
put when clock is LOW, if the Enable 
and inputs are HIGH at or before the 
transition. 

These restrictions are not applicable to 
54/74LS160A, 54/74LS161A, 54/74LS162A 
and 54/74LS163A. 

1 

'160 

1 

'LS160A 

1 N 

'161 

CTRDIVIO 

R 

CTRDIVI O 

R 

CTR4 

a 
9 9 MI M1 M1 
7 

03 

04 

C211, 3,4+ 

03 

04 

 3,4+ 

03 

G4 

C211, 3,4+ 

1 1 1 
2 N 2 2 N ,>C211, 

1, 2D 
14 

1,20 
14 3 

1,20 1 14 

13 13 13 

12 12 12 

11 11 

5 15 5 T4CT=9 4CT = 9 1 4CT =15 

'LS161A 'LS162A '163 'LS163A 

CTR4 CTRDIVIO CTR4 CTR4 
1 ~ 1 1 

R 2R 2R 2R 
9 9 M1 M1 M1 M1 
7 7 G3 

G4 

03 

G4 

63 

G4 
G3 

04 
1 1 10 

2 2 N ~~C211, C211, 3,4+ J C2/1, 3,4+ C211, 3,4+ 3,4+ 

1. 2D 
14 3 

1,20 
14 

1, 2D 
14 

1, 2D 
14 

13 13 13 13 

12 12 12 12 

11 11 11 11 

5 5 5 5 4CT =15 4CT = 9 1 4c  =15 4CT = 15 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161 A, LS162A, LS163A 

H=ENABLE COUNT G I I I l 
L=DISABLECOUNT 1 PE 0001 02 03 

CEP 

H=E NAB LE COUNT  CET TC 
L=DISABLE COUNT _ CF 

-0 MR 0001 02 03 

PE 

CEP 

Do D1 D2

54174LS182A 
OR 

D 

CET 54174183 TC 
OR 

54174LS183A 
CLOCK-- CP 

MR Do O1 O2 O 

TERMINAL COUNT=8 

Figure A 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

—0 

Hi l l 
PE DO D/ 02 03 

CEP 

CET TC 

CP 
MR 00 01 02 03 

I I I I I I I I 

L HI PE DO D1 02 03 
CEP 

CET TC 

CP 
MR 00 01 02 03 

Hi l l i i I l l 
PE Dp D1 D2 03 PE DO D1 02 03 

CEP CEP 

TC CET TC CET 

CP CP 

—0 MR 000, 020 —0 MR 0o 01 02 03 

' I I I 

Figure B 

LOGIC DIAGRAM, 54174160 

(7) 
CEP -
CET -

(10) 

PE 

MR 

CP 

D3 D2 DO 

8) (5) (4) (3) 

l 

o-- 

 O RD 
CP ~ Rp CP ~ Rp CP ~ Rp CP ~ 

(11) (12) (13) 

T 15) 
TC 

O3 O2 O 1 O0

4) 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161A, LS162A, LS163A 

LOGIC DIAGRAMS 

(6) (5) (4) (3) 

b 

• c c 8 
0 RN CP 

D 
0 0 

8 
R CP 

D 
O 0 

8 
R CP 

D 
O 0 

8 
R CP 

0 
0 0 

J~b ba9
I ( (11) (12) (13) 
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COUNTERS 54174160, 54174161, 54/74163, LS160A, LS161 A, LS162A, LS163A 

LOGIC DIAGRAMS 
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COUNTERS 54/74160, 54174161, 54174163, LS160A, LS161 A, LS162A, LS163A 

LOGIC DIAGRAMS 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161 A, LS162A, LS163A 

MODE SELECT-FUNCTION TABLE, '160, '161 

OPERATING MODE 
INPUTS OUTPUTS 

MR CP CEP CET PE D O„ TC 

Reset (Clear) L X X X X X L L 

Parallel Load 
H 

H 

I 
I 

X 
X 

X 
X 

I 
I 

I 
h 

L 

H 

L 

(a) 

Count H I h h h1a1 X Count (a) 

Hold (do nothing) 
H 

H 

X 
X 

I(b)

X 
X 

1151 
h1O1

h1°1
X 
X 

qn

qn 

(a) 

L 

MODE SELECT-FUNCTION TABLE, '162, '163 

OPERATING MODE 
INPUTS OUTPUTS 

MR CP CEP CET PE Dn O„ TC 

Reset (Clear) I I X X X X L L 

Parallel Load 
h(t)

h111

I 
I 

X 
X 

X 
X 

I 
I 

I 
h 

L 

H 

L 

(d) 

Count h111 I h h h111 X Count (d) 

Hold (do nothing) 
h(il 

hlt)

X 
X 

I(el 

X XI(el h(t)hlt) XX qn
qn 

(d)
L 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 
I = LOW-to-HIGH clock transition. 

NOTES 
(a) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count(HHHH for '161 and HLLH for 160). 
(b) The HIGH-to-LOW transition of CEP or CET on the 54174161 and 54/74160 should only occur while CP is HIGH for 

conventional operation. 
(c) The LOW-to-HIGH transition of PE on the 54/74161 and 54174160 should only occur while CP is HIGH for conven-

tional operatoon. 
(d) The TC output is HIGH when CET is HIGH and the counter is atTerminal Count(HLLH for'162 and HHHH tor '163). 
(e) The HIGH-to-LOW transition of CEP or CET on the 54174163 should only occur while CP is HIGH for conventional 

operation. 
(f) The LOW-to-HIGH transition of PE or MR on the 54174163 should only occur while CP is HIGH for conventional 

operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

VCC Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
— 0.5 to 

+5.5 
— 0.5 to 

+7.0 
— 0.5 to 

+5.5 
—0.5 to 

+7.0 V 

'IN Input Current 
- 30 to 

+5 
— 30 to 

+1 
-30t0 

+5 
 - 30 to 

+1 
mA

VOUT Voltage applied to output in HIGH output state 
— 0.5 to 

+VCC
— 0.5 to 

+VCC
— 0.5 to 

+VCC 
— 0.5 to 

+VCC 
V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161 A, LS162A, LSI63A 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 54174 54I74LS 
UNIT 

Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

'DL LOW-level Output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VDD; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1 N3064, or equivalent. 

tTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW 

VM VM 

0% 10% 

% 

f tTHL(tf) 

f ITLH(tr) 

tTLH(tr) .. 

tTHL(tf)—... 

90 

VM 

90 

VM 

AMP (VI 

OV 

AMP (VI 

tW ~10Y° 
 OV 

VM = 1.3V for S4LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth 1TLH tTHL 

54/74 3.OV 1MHz 5oSns 7ns 7ns 

54LS/74LS 3.OV 1MHZ SOOns 15ns Ens 

54S/74S 3.OV 1MHz 500ns 2.Sns 2.5n5 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161A, LS162A, LS163A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TESTCONDITIONS1
54174160, '161 

'163 
54174LS160A,'161A 

'162A, '163A UNIT 

Min Type Max Min Type Max 

VCH HIGH-level output voltage 
Vcc=MIN VIH =MIN, 
VIL=MAX, OH MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIL = MAX, 
VIH=MIN 

IoL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

ICL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK -1.5 -1.5 V 

II Input current at maximum 
input voltage Vcc= MAX 

VI = 5.5V 1.0 mA 

D, CEP 0.1 mA 

PE, CP, CET 0.2 mA 

VI= 7.0V MR ('LS160A, 
'LS161A) 0.1 mA

MR ('LS162A, 
'LS163A) 

0.2 mA 

IIH HIGH-level input current Vcc = MAX 

VI=2.4V 
GP, CET 80 µA 

Other inputs 40 µA 

D, CEP 20 µA 

PE, GP, CET 40 µA 

VI=2.7V MR('LS160A, 
'LS161A) 

20 µA 

MR ('LS162A, 
('LS163A) 

40 µA 

'IL LOW-level input current Vcc = MAX 

VI=0.4V 
GP, CET -3.2 mA 

Other inputs -1.6 mA 

D, CEP -0.4 mA 

PE, GP, CET -0.8 mA 

VI=0.4V MR ('LS160A, 
'LS161A) 

-0.4 mA

MR ('LS162A, 
'LS 63A) 

-0.8 mA 

lo5 Short-circuit output current3 Vcc = MAX 
Mil -20 -57 -20 -100 mA 

Com'I -18 -57 -20 -100 mA 

ICC Supply current4 (total) vcc =MAX 

ICCH 
All outputs HIGH 

Mil 59 85 18 31 mA 

Com'I 59 94 18 31 mA 

ICCL 
All outputs LOW 

Mil 63 91 19 32 mA 

Com'I 63 101 19 32 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=SV, TA= 25C. 
3. log is tested with VO0T= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. ICCH is measured with EP  input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. ICCL is measured with Clock input HIGH, again with Clock input LOW, 

all other inputs low and outputs open. 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161 A, LS162A, LS163A 

AC CHARACTERISTICS TA  =25°C, V00=5.OV 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT C1=15pF RL =40012 CL =15pF,RL =2k0 

Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 25 25 MHz 

tpLH
t PHL

Propagation delay 
Clock to Terminal Count Waveform 1 

35 
35 

35 
35 

ns 

tpLH
tPHL

Propagation delay 
Clock to Q outputs 

Waveform 1, 
PE= HIGH 

20 
23 

24 
27 ns 

tpLH
tpHL

Propagation delay 
Clock to Q outputs 

Waveform 1, 
PE= LOW 

25 
29 

24 
27 ns 

tpLH
tPHL

Propagation delay 
CET input to TC output Waveform 2 

16 
16 

16 
25 

ns 

tPHL Propagation delay, MR to Q outputs ('160, '161) Waveform 3 38 28 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on t,, 4, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA = 25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174 54LS174LS 

UNIT 
Min Max Min Max 

t (L) Clock pulse width (LOW) Waveform 1 25 25 ns 

tw Master Reset pulse width ('160, '161) Waveform 3 20 20 ns 

tw Master Reset pulse width ('162, '163) Waveform 6 20 20 ns 

i s Setup time, Data to Clock Waveform 5 20 20 ns 

th Hold time, Data to Clock Waveform 5 0 0 ns 

t5 Setup time, CEP or CET to Clock Waveform 4 20 20 ns 

th Hold time, CEP or CET to Clock Waveform 4 0 0 ns 

to Setup time, PE to Clock Waveform 5 25 20 ns 

th Hold time, PE to Clock Waveform 5 0 0 ns 

i s Setup time, MR to Clock ('162, '163) Waveform 6 20 20 ns 

th Hold time, MR to Clock ('162, '163) Waveform 6 0 0 ns 

trec Recovery time, MR to CP Waveform 3 25 15 ns 
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COUNTERS 54/74160,54/74161,54/74163, LS160A, LS161 A, LS162A, LS163A 

AC WAVEFORMS 

t~ 

CP 

O 

CLOCK TO OUTPUT DELAYS, 
FREQUENCY, AND CLOCK 

~ 11MAX~ 

MAXIMUM 
PULSE WIDTH 

PROPAGATION DELAYS 
CET INPUT TO TC OUTPUT 

CP 

tPLH - •.

VM 

I 
VM 

f' -t W 

VM 
CET VM f VM 

O f VM ~VM 
tPLH iPHL 

iPLH iPHL 

IC 
VM VM 

IC C V14

Waveform 1 Waveform 2 

MASTER RESET PULSE WIDTH, MASTER 
RESET TO OUTPUT DELAY AND MASTER 

RESET TO CLOCK RECOVERY TIME (160, 161) 

~VM 

tW 

 T VM

trec 

VM 

 - tPHL 

~VM  1 
Waveform 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

D0-D3 
j~\~1~jj\j1 

DATA 

I~

STgB
-~LI

1

E

~~ 

PE 
54174 ONLYL.Y ~1 

PE 
54LS174LS ONLY 

t4

VM

4. tslL)~ 
lh=o 

m7m7n 
VM 

ylu~ 

CP VM 

Waveform 5 

LVU 
ts(H) = tW(CP) 

CEP AND CET SETUP 
AND HOLD TIMES 

CEP AND CET(c) f//////
/  _

VM 
 VM 54174 ONLY  I 

ta(H). th=g ~ta(L) th _ D

/VU \; / VM 

CEP AND CET 
54LS174LS ONLY 

CP 

Waveform 4 

SYNCHRONOUS RESET SETUP, 
PULSE WIDTH AND HOLD TIMES ('162, '163) 

54174 ONLY ,_ tW_ 

I.- ta(L)-.- 
lh=0 

MR 
54LS174LS ONLY 

CP 

t =0 

M ~f~~~/ 
t41L) j, 

Ih=0 

 7 

Waveform 6 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the Input is permitted to change for predictable output performance. 

  VM Z

ftalH)... 
►t th=0 

 fVM 
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SHIFT REGISTERS 54/74164, 1S164 

• Gated serial Data inputs 
• Typical shift frequency of 

36MHz 
• Asynchronous Master 

Reset 
• Fully buffered Clock and 

Data inputs 

DESCRIPTION 

The '164 is an 8-bit edge-triggered shift 
register with serial data entry and an Out-
put from each of the eight stages. Data is 
entered serially through one of two inputs 
(Dsa or Deb); either input can be used as an 
active HIGH enable for data entry through 
the other input. Both inputs must be con-
nected together or an unused input must 
be tied HIGH. 

Data shifts one place to the right on each 
LOW-to-HIGH transition of the Clock (CP) 
input, and enters into Q0 the logical AND 
of the two Data inputs (DSa•DSb) that ex-
isted one setup time before the rising 
clock edge. A LOW level on the Master Re-
set (MR) input overrides all other inputs 
and clears the register asynchronously, 
forcing al l outputs LOW. 

PIN CONFIGURATION 

8-Bit Serial-In Parallel-Out Shift Register 

TYPE TYPICAL f
YPICAL 

MAXMAx 
SUPPLY CURRENT

(Total) 

74164 36MHz 37mA 

74LS164 36MHz 16mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc =5V±5%;TA=O°Cto+70°C 

MILITARY RANGES 
Vcc=5V ±10%;TA= —55°Cto +125°C 

Plastic DIP N74164N • N74LS164N 

Ceramic DIP N74164F • N74LS164F S54164F • S54LS164F 

Flatpack S54LS164W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54/74LS 

All Inputs 1ul 1LSul 

All Ouputs 5u1 10LSul 

NOTE 
Where a 54174 unit load lull is understood to be 40µA IlH and — 1.6mA IIL, and a 54I74L5 unit load (L5ull is 20µA IIH 
and -0.4mA IIL. 

LOGIC SYMBOL 

1 -

2—

e—
°51, 

cP 

MR Go 01 02 03 04 05 O6 07

? I I I I I I I I 
9 3 4 5 6 10 1t 12 13 

Vcc = Pin 14 
GND = Pin 7 

LOGIC SYMBOL (IEEE/IEC) 
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SHIFT REGISTERS 54174164,1S164 

LOGIC DIAGRAM 

(1) Dsa 
D 0 D 0 0 0 D 0 D 0 D 0 D 0 D 0 

(2) osy` 
D RD RD V RD 

v 
RD 

v 
RD RD 

v 
RD 

v 
RD 

— S — -- ~ r -- ~ r
(6) 

CP 

MR 
(9) 

Og 01 02 03 04 05 06 07

(3) (4) (5) (6) (10) (11) (12) (13) 

VCC=PIn 14 
GND=PIn 7 

MODE SELECT-TRUTH TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

MR CP Dsa Dsb OD O1 - O7 

Reset (Clear) L X X X L L — L 

Shift 

H 
H 
H 
H 

I 
I 
I 
I 

I 
I 
h 
h 

I 
h 
I 
h 

L 
L 
L 
H 

qo — 
q0 — 
qo — 
q0 — 

q6 
q6 
q6 
q6 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW-

to-HIGH Clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the LOW-

to-HIGH Clock transition. 
q = Lower case letters indicate the state 01 the refer-

enced input (or output) one setup time prior to the 
LOW-to-HIGH Clock transition. 

X = Don't care. 
I = LOW-to-HIGH Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

-0.5 to 
+7.0 

- 0.5 to 
+5.5 

-0.5(0 
+7.0 

V

'IN Input current 
-30 to 

+5 
—30 to 

+1 
—30 to 

+5 
—30 to 

+1 
mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

-0.5 to 
+Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54/74LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mi) 4.5 5.0 5.5 4.5 5.0 5.5 V 

Corn') 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Corn') +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —400 -400 µA 

IOL LOW-level output current 
Mil 8 4 mA 

Corn') 8 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Corn') 0 70 0 70 °C 
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SHIFT REGISTERS 54174164,1S164 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54/74164 54/74LS164 

UNIT 
Min Type Max Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX 

'OH =MAX 
Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH = MIN, 
VIL —MAX 

IOL= MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, l= IIK — 1.5 —1.5 V 

I Input Current at maximum 
input voltage V MAX 

oc

VI=5.5V 1.0 mA 

VI=7.0V 0.1 mA 

IIH HIGH-level input current Vcc =MAX 
VI=2.4V 40 µA 

VI=2.7V 20 µA 

'IL LOW-level input Current Vcc=MAX, V1= 0.4V -1.6 -0.4 mA 

'OS 
Short-circuit output 
current3 VCC = MAX 

Mil —10 -27.5 -20 -100 mA 

Com'I —9 —27.5 —20 -100 mA 

Icc Supply current° (total) Vcc= MAX 37 54 16 27 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the 

appropriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT =+0.5V and VCC=VCC 

MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure ICC with the Serial inputs grounded, the 
Clock input at 2.4V, and a momentary ground, then 
4.5V applied to Master Reset, and all outputs open. 

APPLICATION 

CLEAR 

CLOCK 

0 

DATA 

A 
OP MR 

Dse '164 

Dsb 
00 01 02 03 04 05 06 07 

CP MR 
Dsa '169 

Deb 
00 01 D 03 04 05 06 07 

ENABLE H — 

DO D1 02 03 04 Ds 06 07 DO 09 D 0 Dit D12 013 614 D15 

The '164 can be cascaded to form synchronous shift registers of 
longer length. here, two devices are combined to form a 16-bit shift register 

AC CHARACTERISTICS TA =25eC, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54/74 54/74LS 

UNIT CL =15pF, RL =8000 CL =15pF, RL=2ktl 

Min Max Min Max 

fMAX Maximum shift frequency Waveform 1 25 25 MHz 

t PLH Propagation delay 
tPHL Clock to output Waveform 1 

27 
32 

27 
32 

ns 

Propagation delay 
tP"L MR to output Waveform 2 36 36 ns 

tpLH Propagation delay 
tPHL Clock to output CL= 50pF for these

parameters 

Waveform 
1 

30 
37 ns 

Propagation delay 
tPHL MR to output 

Waveform 
2 42 ns 

NOTE 
Per industry convention, fMAX is the worst case aloe of the maximum device operating frequency with no constraints on tr, t f, pulse width or duty cycle. 
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SHIFT REGISTERS 54174164, 1S164 

AC SETUP REQUIREMENTS TA =25^C, V = 5•0'1 

PARAMETER TEST CONDITIONS 
54/74 541741$ 

UNIT 
Min Max Min Max 

tW Clock pulse width Waveform 1 20 20 ns 

tW MR pulse width Waveform 2 20 20 ns 

t5 Setup time Data to Clock Waveform 3 15 15 ns 

th Hold time Data to Clock Waveform 3 5.0 5.0 ns 

trec CMI to Clock recovery time Waveform 2 30 30 ns 

AC WAVEFORMS 
CLOCK TO OUTPUT DELAYS AND 

CLOCK PULSE WIDTH 

10N -~ 
If-11V~1 

CP 

I 

VM VM 

4lPHL'i ~IPLM"'I 

0 3Vµ VM

VM = 1.5V for 54174 and 545(745. Vµ= t.3V for 54LS174L$ 

Waveform 1 

cP 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 
Ma~ Y 

cP 

—1,N—_I.lMs1 

 ~VM 

«iPHL~ 

VU =1.55 tot 54(74 and 5451745. VU =1.3V for 54L5174L5 
Waveform 2 

DATA SETUP AND HOLD TIMES 

Vµ Vµ 

y1H1 -~-thlHl 150.1 1..I- h1L)

d v 

VM ~VM 

Vµ =1 SV for 54774 and 5451745, VM = 1.3V Ion 541517415. 
The shaded areas indicate when the input Is permitted to change for prediclable output pedotmance. 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT= Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, IN3064, or equivalent. 

tTLH, 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

vM 

IW 

vM 

10% 10% 

90% 

tTHL(If) 

-°--ITLHlIr) 

ITLHIIrl- ' 

ITHLIIfl—.-

AMP Ivi 

OV 

90% 

vM 

IW 

90% 

VM 

10% 

VM = 1.3V for 54LSI74LS; VM = 1.SV for all other TTL families. 

AMP IVI 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulee Width ITLH 1THL 

5d174 3.OV 1MHz 50005 7n5 ins 

54LSI74LS 3.OV 1MHZ SOOns 15ns ens 

54S1748 3.OV 1MHz 500n5 2.5n5 2.5n5 
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SHIFT REGISTER 54174465 

• Asynchronous 8-bit 
parallel load 

• Synchronous Serial input 
• Clock Enable for "do 

nothing" mode 
• See '166 for fully 

synchronous operation 

DESCRIPTION 
The '165 is an 8-bit parallel load orserial•in 
shift register with complementary Serial 
outputs (O7 and O7) available from the last 
stage. When the Parallel Load (PL) input is 
LOW, parallel data from the Do-D7 inputs 
are loaded into the register asynchro-
nously. When the PL input is HIGH, data 
enters the register serially at the Ds input 
and shifts one place to the right (O0- Q1-
Q2, etc.) with each positive-going clock 
transition. This feature allows parallel-to-
serial converter expansion by tying the O7
output to the Ds input of the succeeding 
stage. 

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

TYPE TYPICAL 1MAX
TYPICAL SUPPLY CURRENT 

(Total) 

74165 26MHz 42mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74165N 

Ceramic DIP N74165F S54165F 

Flatpack S54165W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

PL Input 2u1 

Other Inputs tul 

All Outputs 10ul 

NOTE 
A 54/74 unit load lull i5 understood to be 40µA 'IN and — 1.6roA IIL 

The Clock input is a gated-OR structure 
which allows one input to be used as an 
active LOW Clock Enable (CE) input. The 
pin assignment for the CP and CE inputs of CE input should only take place while LOW before the LOW-to-HIGH transition 
is arbitrary and can be reversed for layout the CP is HIGH for predictable operation. of PL to prevent shifting the data when PL 
convenience. The LOW-to-HIGH transition Also, the CP and CE inputs should be is released. 

PIN CONFIGURATION LOGIC SYMBOL 

1 11 12 13 14 3 4 5 6 

1 1 1 1 1 1 1 1 
PL DO D1 03 03 04 05 D5 07 

10 - Dg 

2- CP 

15-O CE 
07 b7 

VCC - Pin 19 
OND- Pin 9 

( I 
9 7 

LOGIC SYMBOL (IEEEIIEC) 
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SHIFT REGISTER 54/74165 

LOGIC DIAGRAM 

(151 

PL 

11) 

ACC =Pin 18 
OND=Pin 8 

( 1 =Pin numb., 

Dp D1 02 03 

(11) ll2) (13) 

 ~-O cP 

So 
0 

d 
-o CF 

0....R 
R0

00-.---- 

CP 

SD O 

-O 

(14) 

ci
P 

0 

O—~ 

D4 D5 D8 D~ 

(3) 14) l51 lel 

CF 

R 
0 

-o P 

S 

0 0—

CF 

So 
O 

0 0----

P 

b 

0p 

(9) 

07 

m 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS Qn REGISTER OUTPUTS 

PL CE CP Ds Dp-DT Qp Q1-Qs O7 O7

Parallel load 
L 
L 

X 
X 

X 
X 

X 
X 

L 
H 

L 
H 

L-L 
H-H 

L 
H 

H 
L 

Serial shift 
H 
H 

L 
L 

I 
I 

I 
h 

X 
X 

L 
H 

q0-q5
q0-q5

qs 
qs 

qs 
qs 

Hold "do nothing" H H X X X q0 q1-q6 q7 q7 
H = HIGH voltage level. 
h = HIGH voltage level one setup time prio to the LOW-to HIGH clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

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

X = Don't care. 
I = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + VGG -0.5 to +VGG V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFT REGISTER 54174165 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current — 12 mA 

'OH HIGH-level output current —800 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54174165 
PARAMETER TEST CONDITIONS? UNIT 

Min Type Max 

Mil 2.4 3.4 V 
VDH HIGH-level output voltage Vcc = MIN, VIH = MIN, VIL = MAX, IoH= MAX 

Com'I 2.4 3.4 V 

Mil 0.2 0.4 V 
VOL LOW-level output voltage Vcc=MIN, VIH =MIN, VIL =MAX, VOL MAX 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, II = IIK -1.5 V 

Input current at maximum 
input voltage 1 — — Vcc =MAX,AX V 5.5V 1.0 mA 

PL input 80 µA 
IIH HIGH-level input current Vcc = MAX, VI= 2.4V 

Other inputs 40 µA 

PL input -3.2 mA 
'IL LOW-level input current Vcc= MAX, VI=0.4V 

Other inputs -1.6 mA 

'OS 
Short-circuit output 

Vcc= MAX 
Mil -20 -55 mA 

current3 Com'I -18 -55 mA 

'cc Supply Current4 (total) Vcc= MAX 42 63 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values arc at VCC =5V, TA =25°C. 
3. IOS is tested with VouT= +0.SV and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the outputs open, CE and cP at 4.5V, and a clock pulse applied to the PL input, ICC is measured first with the Parallel Data inputs at 4.5V, then with the Parallel Data 

inputs grounded. 
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SHIFT REGISTER 54174165 

AC CHARACTERISTICS TA = 25°C, VGG=5.0V 

54174 

PARAMETER TEST CONDITIONS CL =15pF,RL =40011 UNIT 

Min Max 

MAX Maximum shift frequency Waveform 1 20 MHz 

t PLH Propagation delay 24 
t PHL Clock to output 

Waveform 1 31 ns 

t PLH Propagation delay 
Waveform 2 31 ns 

tPHL PL to output 40 

t PLH Propagation delay 17 

t D to Q PHL 7 7 
Waveform 3 36 ns 

t PLH Propagation delay 27 

t D to Q PHL 7 7 
Waveform 3 27 ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on 4, 4, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°C, VGG =5.0V 

PARAMETER TEST CONDITIONS 
54/74 

UNIT 
Min Max 

tW Clock pulse width Waveform 1 25 ns 

tW PL pulse width Waveform 2 15 ns 

to Setup time, Ds to clock Waveform 4 20 ns 

th Hold time, Ds to clock Waveform 4 0 no 

t5(L) Setup time, LOW CE to clock Waveform 4 30 ns 

th Hold time, CE to clock Waveform 4 0 ns 

to PL setup time to clock Waveform 2 45 ns 

to Setup time, D5 and D7lal to PL Waveform 5 10 ns 

NOTE 
(a) The remaining six Data inputs and DS are LOW. Prior to test, HIGH level data is loaded into D7 input. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCc 

DEFINITIONS 

VCc 

RL = Load resistor to VCC ; see AC CHARACTERISTICS for value. 
CL = Load capacitance Includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are IN916, 1N3564, or equivalent. 

ITLH ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

-ITHL(I7) 

-ITLHlIr) 

ITLHlIr)~' 

ITHLItfl—.- 

AMP lVl 

ox 

90% 

VM 

90% 

VM 

AMP (VI 

10%t l0%
 1w  OV 

VM = 1.3d for 54LS174LS; VM = 1.50 for al l other TTL fami l ies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH ITHL 

54174 3.0V 1MHZ 500n5 7n5 7n5 

54LS174LS 3.55 1MHZ 500nS 15ns fins 

54S174S 3.55 1MHZ 500ns 2.5n5 2.5ns 
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SHIFT REGISTER 54174165 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

 111MA%  

CF JL'yM VM VM t 

IW 

~iPHL~ " 1PLH~ 

O7 `yM T yM

PARALLEL LOAD PULSE WIDTH, 
PL TO OUTPUT DELAYS, AND 

PL TO CLOCK SETUP TIME 

PL\VM 

_ 

VM VM f VM 

~— tW 

CF

070R07 ~VM 

1PLH 1 

/I  VM 

The changing output assumes internal 0g opposite state from O7. 

Waveform 1 Waveform 2 

PARALLEL DATA TO OUTPUT DELAYS CLOCK ENABLE AND SERIAL 
DATA SETUP AND HOLD TIMES 

~VM CE MAY CHANGE ONLY FROM HIOH•TO•LOW WHILE CP IS LOW. D7 ~VM 

tPLH "'I 

O7 f VM 

I- tPHL

O7 I} VM 

tPHL~ 

\VM 

1PLH~ 

{VM 

CONDITIONS: PL= LOW 

Waveform 3 

SETUP TIMES TO 
ACTIVE LOW PARALLEL LOAD 

D5 AND D7

PL 

} M 

JI 
~ 

hate 
7 1.5V VM 

Waveform Waveform 5 

f VM 
VM ` 

/VM 

Waveform 4 

VM=1.5V for 54/74 and 54/745; VM=1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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SHIFT REGISTER 54174166 

• Synchironous parallel to 
serial applications 

• Synchronous serial data 
input for easy expansion 

• Clock enable for "do 
nothing" mode 

• Asynchronous Master 
Reset 

• See '165 for asynchronous 
parallel data load 

DESCRIPTION 

The '166 is an 8-bit shift register that has 
fully synchronous serial or parallel data 
entry selected by an active LOW Parallel 
Enable (PE) input. When the PE is LOW 
one setup time before the LOW-to-HIGH 
clock transition, parallel data is entered 
into the register. When PE is HIGH, data is 
entered into internal bit position Q0 from 
Serial Data input (D5), and the remaining 
bits are shifted one place to the right (QD-
Q1—Q2, etc.) with each positive-going Where a 54174 unit load lull is understood to be 40°A Iw and - 1.6rnA IIL. 
clock transition. For expansion of the reg-
ister in parallel to serial converters, the Q7

output is connected to the Ds input of the 
succeeding stage. 

8•Bit Serial/Parallel•In, Serial•Out Shift Register 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74166 35MHz 90mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV ±5%;TA=0°Cto +70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55 °Cto+125°C 

Plastic DIP N74166N 

Ceramic DIP N74166F S54166F 

Flatpack S54166W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1ul 

O7 Output 10ul 

NOTE 

The clock input is a gated OR structure is arbitrary and can be reversed for layout A LOW on the Master Reset (MR) input 
which allows one input to be used as an convenience. The LOW-to-HIGH transition overrides al l other inputs and clears the 
active LOW Clock Enable (CE) input. The of CE input should only take place while register asynchronously, forcing all bit 
pin assignment for the CP and CE inputs the CF is HIGH for predictable operation, positions to a LOW state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

15 2 3 

b I I 
4 5 

I I 
10 

I 
11 

I 
12 

I 
14 

I 

9 5608 

6 
1 )0311 7 

15 MI ISHIFTI 
PE D0 D1 D2 D3 04 D6 06 07 M2 (LOAD] 

1 — DS 

7- cP 3D 

2. 30 
6-0 cE 2, 3D 

MR 07 4 

4 I 5 

9 13 
1 

vcc=Pin 16 12 
2ND =PIn 6 14 
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SHIFT REGISTER 54174166 

LOGIC DIAGRAM 

( )=Pin number ~-
VCc=Pin 16 —a 
GND=Pin6 ti

S 

CP 

R 

— -
-a 

S —

CP 

R 

—a 

S 

CP 

R 

S 

CP 

R 

S 

CP 

R 

- -
-o 

S —
CP 

R 

—a 

S 
CP 

R 

CP 

Y (B) (1) I(IS) 12) 
MR DS PE D0

(3) (4) (5) 
D1 02 03

(10) 

04

(11) 

D6

(13) 

0 7 

(12) (14) (7) (6) 

6 07 CP CE 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS Qn REGISTER OUTPUT 

PE CE CP Ds D0-D7 Qo Q1-Q6 O7

Parallel Load 
I I I X 

X 
I-I 
h-h 

L 
H 

L-L 
H-H 

L 
H 

Serial Shift 
h 
h 

I 
I I 

I 
h 

X-X 
X-X 

L 
H 

q0-q5

g0-g5 

q6

q6 

Hold (do nothing) X h X X X-X q0 g1- g5 q7 

TYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES 

SHIFTILOAD  I I I 
U 

Do  
I I I J- 1 

D1 

02 

Da 

D 

Ds 

,

PARALLEL 
INPUTS 

Ds 

I I LI 
I I I n 
I I I LI 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the 

LOW-to-HIGH Clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the 

LOW-to-HIGH Clock transition. 

gn = Lower case letters indicate the stale of the refer-
enced input (or output) one setup time prior to the 
LOW-to-HIGH Clock transition. 

X = Don't care. 
I = LOW-to-HIGH Clock transition. 

I 

H 

I 
Ds

I 
OUTPUT -

O, 

I I
CLEAR 

SERIAL SHIFT 

 n  I
I -

~ I 
I  I I 

H I H L H L R L H 

 -~ IwHIBITI µ- SERIAL SHIFT -~ 
LOAD 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Von Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output State —0.5 to+Voo —0.5 to+Voo V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFT REGISTER 54174166 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

V  Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

'OH HIGH-level output current —800 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174166 

UNIT 
Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL= MAX, 
OH= MAX 

Mil 2.4 3.4 V 

Com'L 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL= MAX, 
IOL = MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK — 1.5 V 

II 
Input current at maximum 
input voltage - Vcc=MAX,MAX V1 — 5.5V 1.0 mA 

IIH HIGH-level input current Vcc= MAX, V1= 2.4V 40 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.4V -1.6 mA 

Ios 
Short-circuit output 
current3 Vcc = MAX 

Mil —20 —57 mA 

Com'I —18 —57 mA 

Icc Supply current4 (total) Vcc= MAX 90 127 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at V = 5V, TA=25'C. 
3. IOS is tested with VOUT= +0.5V and VCC=VCc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with 4.5V applied to the Serial input, a momentary ground, then 4.5V applied to Clock, all other inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25°C, V 5.0V 

PARAMETER TEST CONDITIONS 

54174 

UNIT CL =15pF R1= 4000 

Min Max 

f 
frequency 
Maximum clock 

MAX Waveform 1 25 MHz 

tPLH Propagation delay 
tPHL Clock to output Waveform 1 26 

30 
ns 
ns 

t Propagation delay 
PHL MR to output 

Waveform 2 35 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no con-
straints on tr, tf, pulse width or duty cycle. 
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SHIFT REGISTER 541744 66 

AC SETUP REQUIREMENTS TA = 25°C, V =5.0V 

PARAMETER TEST CONDITIONS 
54,74 

- - UNIT 
Min Max 

tw Clock pulse width Waveform 1 20 ns 

tw MR pulse width Waveform 2 20 ns 

i s Setup time data to clock Waveform 3 20 ns 

th Hold time data to clock Waveform 3 0 nS 

i s Setup time CE to clock Waveform 3 30 nS 

th Hold time CE to clock Waveform 3 0 ns 

t5 Setup time PE to clock Waveform 3 30 ns 

th Hold time PE to clock Waveform 3 0 ns 

trec Recovery timeMRtoclock Waveform 2 30 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 

'MAX 

CP___/VM \VM 7/ VM 

• - tPHL-a. 

07 ~VM 

~-IPLH~ 

7/CM 

VM= 1.SV for 54/74 and 54S/745, VM= 1.3V for 54LS/74LS 

The number of clock pulses required between the tPLH and tpHL 
measurements can be determined from the appropriate Truth Table. 

The changing output assumes internal OS opposite state from 07. 

MASTER RESET PULSE WIDTH 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

m 
T VM / VM 

r _ lw

CP 

Op 

.IPHL.I 

VM 

 
/VM 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS 

The number of clock pulses required between the tPLC and tPHL 
measurements can be determined from the appropriate Truth Table. 

Waveform 1 Waveform 2 

~CE may change only from HIGH to LOW while OP is LOW. 

CONDITIONS: MR= HIGH 

VM = 1.5V for 54174 and 5451745, VM = 1.3V for 54LS/74LS. 

The number of clock pulses required between the tPLH and tPHL measurements can be determined 
from the appropriate Truth Table. 

The shaded areas indicate when the input is permitted to change for predictable performance. 

The changing output assumes Internal 06 opposite state from 07. 

Waveform 3 
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SHIFT REGISTER 54174166 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N915, rN3054, or equivalent. 

tTLH, 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W - 

VM VM 

90% 

.—ITHL(If) tTLHhr)~ 

.- 1TLH(tr) ITHLllih 

AMP (V) 

OV 

90% 

VM 

90% 

VM 

AMP (V) 

 1W   OV 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 11111 

54174 3.OV 1MHz SOOns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500n5 15ns fins 

54S/74S 3.OV 1MHz 500ns 2.sns 2.5n5 
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COUNTERS 54/7415168A, 54/741S169A, S168, S169 

• Synchronous counting 
and loading 

• Up/down counting 
• Modulo 16 binary 

counter — '169A 
• BCD decade counter —

' 168A 
• Two Count Enable inputs 

for n•bit cascading 
• Positive edge-triggered 

clock 

DESCRIPTION 
The '168 is a synchronous, presettable 
BCD decade up/down counter featuring an 
internal carry look-ahead for applications 
in high-speed counting designs. Synchro-
nous operation is provided by having all 
flip-flops clocked simultaneously so that 
the outputs change coincident with each 
other when so instructed by the Count En-
able inputs and internal gating. This mode 
of operation eliminates the output spikes 
which are normally associated with asyn-
chronous (ripple clock) counters. A buf-
fered Clock input triggers the flip-flops on 
the LOW-to-HIGH transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock 
and takes place regardless of the levels of 
the Count Enable inputs. A LOW level on 
the Parallel Enable (PE) input disables the 

PIN CONFIGURATION 

4-Bit Up/Down Synchronous Counter 

TYPE TYPICAL MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS168A 32MHz 20mA 

745168 70MHz 100mA 

74LS169A 32MHz 20mA 

745169 70MHz 100mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N74LS168AN • N74S168N 
N74LS169AN • N74S169N 

Ceramic DIP 
N74LS168AF • N74S168F 
N74LS169AF • N74S169F 

S54LS168AF • S54S168F 
S54LS169AF • S54S169F 

Flatpack 
S54LS168AW 
S54LS169AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

PE Input 1Sul 2LSul 

CET Input 2Sul 1LSul 

Other Inputs 1Sul 1LSul 

All Outputs 10Sul 10LSul 

NOTE 
Where a 54174S unit load (Sup is 50µA 'IN and - 2.OmA 'IL and a 54174L5 unit load (LSup is 20µA IIH and - 0.4mA'ILL 

counter and causes the data at the Dn in-
put to be loaded into the counter on the 
next LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by 
the Up/Down (U/D) input; a HIGH will 

LOGIC SYMBOL 

cause the count to increase, a LOW will 
cause the count to decrease. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In-

LOGIC SYMBOL (IEEE/IEC) 
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COUNTERS 54174L51 68A, 541741S1 69A, S168, S169 

strumental in accomplishing this function 
are two Count Enable inputs (CET•CEP) 
and a Terminal Count (TO) output. Both 
Count Enable inputs must be LOW to 
count. The CET input is fed forward to en-

LOGIC DIAGRAM, '168 

able the TO output. The TO output thus 
enabled will produce a LOW output pulse 
with a duration approximately equal to the 
HIGH level portion of the Q0 output. This 
LOW level TO pulse is used to enable suc-

cessive cascaded stages. See Figure A for 
the fast synchronous multistage counting 
connections. 

The '169A is identical except that it is a 
Modulo 16 counter. 

L)D 

-)D 

—)D 
D3 (6~ 

12) 

UD I ,b -D D a 

CP 6 

Q 

-G-- 

a . DD 
cP a 

 L( 
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 D o

—D 
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ACC = Pin 16 
GND= Pin 6 
( ) =Pin Numbers 

 r`  15)TC 
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COUNTERS 54/74LS168A, 54/74LS169A, S168, S169 

LOGIC DIAGRAM, '169 

D 
0 13) 

D2 
l51 

D3 IBI L_! 

(7) 
CEF
CET(10i 

CF 
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U/D 
(1) 
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N

v Y  D 5) 
TC 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

I I I I 

—C 

PE DO D1 02 03 
u/b 

CF TC 
CEP 

CET 
00 0 1 0 2 03 

I I 1 I 

LEAST SIGNIFICANT 
4-BIT COUNTER 

I I I I 

3--.

~a 

PE DO D1 02 03 Wb 

CF 

CEP 

CET 00 0 1 0 2 03

I I I 1 

TC 

I I I I 
PE D0 D1 02 03 

` wD 

TC 
rC CEP 
' C CET 00 0 1 0 2 0 3

I I I I 

h I I I I 
_ 

8/0 

— CF 
—C CEP 

—C CET 

Figure A 

D0 D1 02 03

Op 0 1 0 2

I I I 

TC 

0 3

I 

0-

MOST SIGNIFICANT 
4-BIT COUNTER 
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COUNTERS 541741S1 68A, 54/741S1 69A, S168, S169 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

CP UID CEP CET PE Dn On TC 

Parallel Load 
I 
I 

X 
X 

X 
X 

X 
X 

I 
I 

I 
h 

L 

H 

(a) 

(a) 

Count Up I h I I h X Count Up (a) 

Count Down I I I I h X Count Down (a) 

Hold (do nothing) 
I 
I 

X 
X 

h 

X 
X 
h 

h 

h 

X 
X 

qn

qn

(a) 

H 

H =HIGH voltage level steady state 
h = HIGH voltage level one setup time poor to the LOW-to-HIGH clock transition 
L = LOW voltage level steady state 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don't care 
q = Lower case letters indicate the state of the referenced output poor to the LOW-to-HIGH clock transition 
I =LOW-to-HIGH clock transition 

NOTE 
a. The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) for '169. 

The CT  is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal Count Down is (LLLL) for 168. 

WAVEFORM (Typical Load, Count, and Inhibit Sequences) 
Illustrated below is the following sequence for the '168A. The operation of the '169A is similar. 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 
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COUNTERS 54174L51 68A, 54/741S1 69A, S168, S169 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 7.0 

—0.5t0 
+ 5.5 

—0.5 to 
+ 7.0 

— 0.5 to 
+ 5.5 

V

IIN Input current 
- 30 to 

+1 
—30t0 

+5 
—30t0 

+1 
—30t0 

+5 
mA

VouT Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 54174LS 54174S UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current — 18 — 18 mA 

'OH HIGH-level output current —400 -1000 µA 

IOL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

VIL= +0.7V MAX for 54S at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, tN3064, or equivalent. 
tTLH• tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

 1W 

VM VM 

10% 10% 

  AMP (V) 

f ITHL(U) 

- --ITLH(Id 

ITLH(tr)—~ 

ITHL(If)—.e-. 

90 

VM 

90% 

VM 

0V 

AMP (V) 

iw ~10%  
0V 

VM = t.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 17111 

54/74 3.0V 1MHz 500ns Ins 7ns 

54LS/74LS 3.0V 1MHz 500ns 15v5 fins 

54S/74S 3.0V 1MHz 500ns 2.5n5 2.5n5 
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COUNTERS 54174LS168A, 54174LS169A, S168, S169 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS168A, 169A 541745168, 169 

UNIT 
Min Type Max Min Type Max 

VOH HIGH-level output voltage Vcc= MIN, ViH= MIN, 
VIL=MAX, OH=MAX 

Mil 2.5 3.4 2.5 3.4 V 

Com'I 2.7 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL=MAX 

IoL=MAX 
Mil 0.25 0.4 0,55 V 

Com'I 0.35 0.5 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK -1.5 -1.2 V 

Ii 
Input current at maximum 
input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

V1= 7.0V 
PE input 0.2 mA 

Other inputs 0.1 mA 

I IH HIGH-level input current Vcc = MAX V1=2.7V 

PE input 40 -200 µA 

CET input 20 100 µA 

Other inputs 20 50 µA 

IIL LOW-level input current Vcc = MAX 

V1=0.4V 
PE input -0.8 mA 

Other inputs -0.4 mA 

V1= 0.5V 
CET input -4.0 mA 

Other inputs -2.0 mA 

los Short-circuit output current3 Vcc = MAX -20 -100 -40 -100 mA 

'cc Supply current4 (total) Vcc = MAX 20 34 100 160 mA 
NOTES 
i. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC = 5V, TA = 25°C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5h. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

4. ICc is measured after applying a momentary 4.5V, then ground to the clock input with all other inputs grounded and outputs open. 

5. V13= +0.45V MAX for 54S at TA . +125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 54S/74S 

UNITCL =15pF 
RL =2k4 

CL =15pF RL =2804 
UID=HIGH 

CL=15pF RL =280tt 
UID=LOW 

Min Max Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 25 40 40 MHz 

t PLH 

t PHL 

Propagation delay 

Clock to O output 
Waveform 1 

20 
23 

15 
15 

15 
15 

ns 

tPLH 
tPHL

Propagation delay 
Clock to TC 

Waveform 1 
35 
35 

21 
28 

21 
28 

ns 

t PLH 

tPHL

Propagation delay 

CET to TC 
Waveform 2 

14 

14 
11 

22 
12 

25 
ns 

t PLH

tpHL
Propagation delay 
UID control to ~ (bt waveform 3 

25 
29 

15 
15 

15 
22 

ns 

NOTE 

b. Propagation delay time from up/down to terminal count must be measured with the counterat either a minimum era maximum count. As the logic level of the Up/Down input is 
changed, the Terminal Count output will follow. If the count is minimum (0), the Terminal Count output transition will be in phase. It ice count is maximum (9 for 68 or 15 for 

169), the Terminal Count output will Snout of phase. 

Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, t1, pulse width or duty cycle. 
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COUNTERS 54174LS168A, 54174L51 69A, S168, S169 

AC SETUP REQUIREMENTS TA = 25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 54SI74S 

UNIT 
Min Max Min Max 

tw Clock pulse width Waveform 1 25 10 ns 

to Setup time, data to clock Waveform 4 20 4 ns 

th Hold time, data to clock Waveform 4 0 1 ns 

i s Setup time, PE to clock Waveform 4 25 6 ns 

th Hold time, PE to clock Waveform 4 0 1 ns 

i s Setup time, CEP & CET to clock Waveform 5 20 14 ns 

th Hold time, CEP & CET to clock Waveform 5 0 1 ns 

i s Setup time, U/D to clock Waveform 6 30 20 ns 

th Hold time, U/D to clock Waveform 6 0 1 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

 11tMAX 

CF ___/VM VM VM 

~tW ~ 
O AND TC 

CEP 

CET 

CP 

O 

~iPHL 

V ` M 

tPLHH 

 T VM

Waveform 1 

PROPAGATION DELAYS UID CONTROL 
TO TERMINAL COUNT OUTPUT 

UID 

TC 

Waveform 3 

COUNT ENABLE SETUP AND HOLD TIMES 

V 

th(L) 

 TVM 

I-  thtH) Lf$lHl- ~I 

76 

COUNT NO CHANGE 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

CET\VM 7 VM

I~tPHL I IftPLHH 

TC T VM VM 

Waveform 2 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

D0-D3 

PE 

CP 

Waveform 4 

UP/DOWN CONTROL SETUP AND 
HOLD TIMES 

Uf6 VM

CF 

O 

I VM IV////// 

th th 

/VM \ 7 LVM 

v COUNT

UP
COUNT V 
DOWN

Waveform 5 Waveform 6 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LSI74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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REGISTER FILES 54174170, LS170 

• Simultaneous and 
independent Read and 
Write operations 

• Expandable to 1024 words 
by n-bits 

• Open Collector outputs 
for wired-AND expansion 

• See '670 for 3-State 
output version 

DESCRIPTION 
The '170 is a 16-bit register file organized 
as 4 words of 4 bits each, permitting 
simultaneous writing into one word loca-
tion and reading from another location. 
The 4-bit word to be stored is presented to 
four Data inputs. The Write Address in-
puts (WA and WB) determine the location 
of the stored word. When the Write Enable 
(WE) input is LOW, the data is entered into 
the addressed location. The addressed 
location remains transparent to the data 
while the WE is LOW. Data supplied at the 
inputs will be read out in true (non-
inverting) form. Data and Write Address in-
puts are inhibited when WE is HIGH. 

Direct acquisition of data stored in any of 
the four registers is made possible by indi-
vidual Read Address inputs (RA and RB). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 

PIN CONFIGURATION 

4 x 4 Register File (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY (RE to Q) 
TYPICAL SUPPLY CURRENT 

(Total) 

74170 
20n5 (tpHL) 

127mA

74LS170 
20ns (tpLH) 
20n5 (tpHL) 

25mA

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V±B%;TA =O°Cto+70°C 
MILITARY RANGES 

VCC =5Vs1O%;TA =-55°Cto+125°C 

Plastic DIP N74170N • N74LS170N 

Ceramic DIP N74170F • N74LS170F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

D, WA, WB, RA, RB Inputs 1u1 1LSul 

WE, RE Inputs tul 2LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54174 unit load [up Is understood to be 40pA IIH and 
—0.4mA IIL. 

LOW. Data outputs are inhibited and re-
main HIGH when the Read Enable input is 
HIGH. This permits simultaneous reading 
and writing, eliminates recovery times, 
and is limited in speed only by the read 
time and the write time. 

LOGIC SYMBOL 

14 

13 

11—a 

15 

WB 

RA 

RB 

RE 

WE O0 D1 D2 03 

OD 01 02 03 

10 9 7 

VCC= Pin 16 
GND=Pin 8 

— 1.6nrA 'IL and a 54174LS unit load (LSuI) is 200A IIH and 

Up to 256 devices can be stacked to in-
crease the word size to 1024 locations by 
tying the Open Collector outputs together. 
Parallel expansion to generate n•bit words 
is accomplished by driving the Enable and 
Address inputs of each device in parallel. 

LOGIC SYMBOL (IEEEIIEC) 

14 RAM4x4 

13  ~) 1A 3 
5 

4 
l2~ 

l1

15 

0 

1 
2A 

3 

C4[wRITEI 

EN [READI 

-I r 
t A,4D 2A 

10 

8 
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REGISTER FILES 54174170, LS170 

LOGIC DIAGRAM 
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REGISTER FILES 54174170, LS170 

WRITE MODE SELECT TABLE 

OPERATING 
MODE 

INPUTS INTERNAL 
LATCHES(8)WE Dn

Write Data L 
L 

L 
H 

L 
H 

Data Latched H X no change 

READ MODE SELECT TABLE 

OPERATING 
MODE 

INPUTS OUTPUTS 

RE 
INTERNAL 
LATCHES(b) On 

Read 
L 
L 

L 
H 

L 
H 

Disabled H X H 
H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 
NOTES 
a. The Write Address (WA and W B) to the "internal latches" must be stable while WE 

is LOW for conventional operation. 
b. The selection of the "internal latches" by Read Address (RA and RB) are not con-

stralned by WE or RE operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

VGG Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7,0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

V

'IN Input current -30to 
+5 

-30to 
+1 

-30to 
+5 

—30to 
+1 

mA 

Vou1 Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc 

-0.5 to 
+Vcc 

-0.5 to 
+Vcc 

-0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current — 12 — 18 mA 

VOH HIGH-level output voltage 5.5 5.5 V 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °c 

Com'I 0 70 0 70 °C 
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REGISTER FILES 54174170, LS170 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS 
54174170 54174LS170 

UNIT 
Min Typ2 Max Min Typ2 Max 

'OH HIGH-level output current Vcc= MIN, VIH = MIN, VIA = MAX, VOH=5.5V 30 100 µA 

VOL LOW-level output voltage 
Vcc=MIN, VIH=MIN, 

VIA = MAX 
IOC=MAX 

Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

1oL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN II= IIK -1.5 -1.5 V 

Input current at maximum 
I1 input voltage Vcc —MAX

V1= 5.5V 1.0 mA 

VI=7.0V 
D, WA, W5, RA, RB

inputs 
0.1 mA 

WE, RE inputs 0.2 mA 

IIN HIGH-level input current Vcc= MAX 

V 1= 2.4V 40 µA 

V1=2,7V D, WA, WB, RA, RB
inputs 20 µA 

WE, RE inputs 40 µA 

I L. LOW-level input current Vcc=MAX, V1= 0.4V 
D, WA, WB, RA, RB

inputs 
-1.6 -0.4 mA 

WE, RE inputs -1.6 -0.8 mA 

Icc Supply current3 (total) Vcc = MAX 
Mil 127 140 25 40 mA 

Com'I 127 150 25 40 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. Measure ICC with 4.5V applied to all Data and both Enable inputs, the Address inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25nC, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF, R1=4000 C1=15pF, RL =2k0 

Min Max Min Max 

tpLH Propagation delay 15 30 
tpHL Read Enable to output 

Waveform 1 
30 30 

ns 

tpLH Propagation delay 35 40 
tpHL Read Address to output Waveform 2 

40 40 ns 

tpLH Propagation delay 40 45 
tpHL Write Enable to output Waveform 1 

45 40 ns 

tpLH Propagation delay 30 45 
tPHL Data to output Waveform 1 

45 35 
no 
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REGISTER FILES 54174170, LS170 

AC SETUP REQUIREMENTS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54174 54LSI74LS 

UNIT 
Min Max Min Max 

tw Write Enable pulse width Waveform 3 25 25 ns 

t 5 Setup time, Data to positive-going WEIc) Waveform 3 10 10 ns 

t h Hold time, Data to positive-going WEId) Waveform 3 15 15 ns 

to Setup time, Read Address to negative-going WElc) Waveform 3 15 15 ns 

th Hold time, Read Address to positive-going WEl`) Waveform 3 5.0 5.0 is 

tw Read Enable pulse width Waveform 4 25 25 ns 

tlatch Latch time for new datald) Waveform 5 25 25 ns 

NOTES 
a Write Address setup time will protect the data written into the previous address. If protection of data in the previous address is not required, to (Write Address to W E) can be ig-

nored, as any address selection sustained for the final 3000 of the WE pulse and during th (Write Address to WE) will result in data being written into that location. Depending 
on the duration of the input conditions, one or a number of previous addresses may have been written into. 

d. Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a location immediately 
after that location has received new data. This parameter is measured from the falling edge of W€ to the rising edge of RA or RB. RE must be LOW. 

AC WAVEFORMS 

PROPAGATION DELAY READ ENABLE, 
WRITE ENABLE AND DATA TO OUTPUTS 

RE, WE, Dn 

I 

VM 

I 

VM

I~fPHL-+l LtPLH'~ 

On 

♦

VM VM 

Waveform 1 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

WA W8 VM
% 

s H  

 

s~ th~ 
 tW 

WE VM  ̀
` 

~VM 

Waveform 3 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Waveform 2 

SETUP AND HOLD TIMES 
READ ADDRESS TO READ ENABLE 

RA, RB 
VM VM

II

f-i Wr 
RE VM /VM 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

WA, WB (VM  VMI
I

G %ii/// 

is 
H 

Hth~ 

I VM~fI 

rests t~ th~1 

WE 
`}

I
I
` 

i W

VM~tlatch 

 I  
~VM 

RA OR RB VM • 

Waveform 4 

Waveform 5 

VM = 1.5V for 54174 and 54S174S; VM= 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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REGISTER FILES 54174170, LS170 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

l0% 

IW 

VM VM 

10% 10% 

90% 

.~ ITH LIII) 

ITLH(Ir) 

tTLH(td-.. 

iTHUtU~

AMP (V) 

0V 

90 

VM 

90% 

VM 

AMP IV) 

~10% 
IW   0V 

VM = 1.3V for 54L5174L5: VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7ns Ins 

54L5174LS 3.0V 1MHz 500ns 15ns fins 

54S174S 3.OV 1MHz 500ns 2.5ns 2.Sns 
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REGISTER FILE 74S172 

• Simultaneous and 
independent Read and 
Write operations 

• Expandable to 1024 words 
on n-bits 

• 3-State outputs 

DESCRIPTION 
The '172 is a high-performance, 16-bit 
multiport register file with 3-State outputs 
organized as eight words of two bits each. 
Multiple address decoding circuitry is 
used so that the read and write operation 
can be performed independently on up to 
three word locations. Data can be written 
into two word locations through input Port 
"A" or input Port "C" while data is simul-
taneously read from both output Port "B" 
and output Port "C". 

Port "A" is an input port which can be 
used to write two bits of data (DAy, DA1) 
into one of eight register locations se-
lected by the Address inputs (AAo, AA1, 
AA2 ). When the Write Enable (WEA) input 
is LOW one setup time prior to the LOW-
to-HIGH transition of the Clock (CP) input, 
the data is written into the selected loca-
tion. 

Port "B" is an output port which can be 
used to read two bits of data from one of 
eight register locations selected by the 
Address inputs (ABO, AB1, AB2 ). When the 
Read Enable (REB) is LOW, the selected 
2-bit word appears on outputs QBo and 

QB7- When REB is HIGH, the QB0 and QB7 

PIN CONFIGURATION 

16-Bit Multiple Port Register File (3-State) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74S172 40MHz 160mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V ±5%;TA=0°Cto +70°C
MILITARY RANGES 

Vcc=5V ±10%;TA= —55°Cto +125°C 

Plastic DIP N74S172N 

Ceramic DIP N74S172F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 74S 

All Inputs 1Sul 

All Outputs 8Sul 

NOTE 
A 541745 unit load (Soil is 50µA and IIH and — 2.OmA IIL 

outputs are in the HIGH impedance "off" 
state. The read operation is independent 
of the clock. 

Port "C" is a read/write port that has sepa-
rate Data input and Data output sections, 
but common Address inputs (Aco, Act ,
AC2). Data can be simultaneously written 
into and read from the same register loca-
tion. Port "C" can be used to write data 
into one location while Port "A" is writing 
into a different location, but data cannot 
be written reliably into the same location 
simultaneously. 

If both Ports "A" and "C" are enabled for 
writing into the same location during the 
same clock cycle, the LOW data will pre-
dominate if there is a conflict. 

The register operation is essentially a 
master-slave flip-flop. Each master acts as 
a transparent D latch when selected by the 
"A" or "C" address and the clock and ap-
plicable write enable are LOW. The data in 
the master is transferred to the slave (or 
output section) following the LOW-to-
HIGH transition of the Clock (CP). The Ad-
dress inputs must be stable while the 

LOGIC SYMBOL LOGIC SYMBOL (IEEE IEC) 

3 2 1 23 9 8 7 15 

RAM 8 a 2 
0 
i4 

2 
23 

_b I J I I I I b 
WEA AAO AAIAA2 A90 A81 AB2REB 7 

AO

2 
17 22— 0A0 0BO —14 

4 0A1 DB1 —10 
18 3A9

2 
II19 

6- CP 

21  — DCO Gc0 —13 
>08 
04 3 ^ 

15 5- DC1 GC1 — 11 EN6 
G5 20 

W Ec Ac0 Act AC2 REC 16 EN7 

Y I I I Y 
20 17 18 19 16 -I r 

222 1A, 4, 8D 2A, 60 
14 

4t°. ° 13 
ACC =Pin24 3A, 5, 8D 3A, 70 
GND =Pin 12 

21 ~ 
IA, 4,80 2A, 61] 

.__. 10 

5 t 11 
3A, 5, 8D 3A, 70 
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REGISTER FILE 74S172 

Clock and Write Enable inputs are LOW to masters can be altered while the clock and available at the outputs, until the clock 

ensure retention of data previously written write enable are LOW, but the new data goes HIGH. 

into the other locations. Any number of will not be loaded into the slaves, or be 

BLOCK DIAGRAM 

w 

AAO AA1 AA2 

(_ J 

(3) 
I— — 

(22) 
DAO  

DA1 

0 

DC7 

W EC 

(4) 

(21) 

(5) 

(2) (1) 

DUAL 
1.LINE•TO. 

8-LINE 
DEMULTI. 
PLEXER 

8-WORD 
BY 

2-BIT 
STORAGE 
REGISTER 

DUAL 
1 -LINE-TO-

8-LINE 
DEMULTI- 
PLEXER 

(20) 

Vcc =Pin24 
GND =Pin 12 
( ) =Pin numbers 

cP A80 A81 A82 

DUAL 
8-LINE-TO-

1-LINE 
MULTI-

PLEXER 

_ H

DUAL 
8-LINE.TO-

1.LINE 
MULTI. 

PLEXER 

(17) (18 (19) 

ACO AC1 AC2 

RE8 

(13) 
Oc0 

(11) 
OC1 

J 

REC 

WRITE MODE SELECT TABLE 

OPERATING 

MODE 

INPUTS ADDRESSED '

REGISTER CP WE D" 

Write Data(al I I L 
I I II H 

Hold(bl I h X no change 

READ MODE SELECT TABLE 

OPERATING 

MODE 

INPUTS OUTPUTS 

RE 
ADDRESSED 

REGISTER 
O" 

Read 
L L L 

L H H 

Disabled H X (Z) 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prio to the LOW. 

to-HIGH or HIGH-to-LOW clock transition. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the LOW. 
to-HIGH clock transition. 

X = Don't care. 
(Z)= HIGH impedance (off) state. 
I = LOW.to.HIGH clock transition. 
I = HIGH-to.LOW clock transition. 

NOTES 
a. The Write Address IAA and to the "internal regis-

ter" must be stable while WE and CP are LOW for 
conventional operation. 

b. The Write Enable must be HIGH before the HIGH-to. 
LOW clock transition to ensure that the data in the 
register is not changed. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 74S UNIT 

Vcc Supply voltage 7.0 V 

VIN Input voltage -0.5 to +5.5 V 
IIN Input current —30 to +5 mA 

VOUT Voltage applied to Output in HIGH output state -0.5 to +Vcc V 
TA Operating free-air temperature range 0 to 70 °C 
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REGISTER FILE 74S172 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
74S 

UNIT 
Min Nom Max 

Vcc Supply voltage Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage Com'I +0.8 V 

IIK Input clamp current —12 mA 

'OH HIGH-level output current —5.2 mA 

IOL LOW-level output current Com'I 20 mA 

TA Operating free-air temperature Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS3
74S172 

UNIT 
Min Type Max 

VOH HIGH-level output voltage VOc =MIN, VIH =MIN, VIL = MAX, IOH =MAX 2.4 V 

VOL LOW-level output voltage VOc= MIN, VIH = MIN, VIL = MAX, IOL= MAX 0.5 V 

VIK Input clamp voltage VOO= MIN, II= IIK -1.5 V 

ozH

Off-state output current, HIGH-level 
voltage applied Vcc = IH = IL = O= MAX, V MIN, V MAX, V 2.4V 40 µA 

ozL 
Off-state output current, LOW-level 
voltage applied V MAX, V MIN, V MAX, V 0.4V CC =  IH= IL =  O = -40 !~ A 

II Input current at maximum input voltage VOc =MAX, V1= 5.5V 1.0 mA 

'IN HIGH-level input current VOO = MAX, VI=2.4V 40 µA 

'IL LOW-level input current 
CP, WEA, WEO, AOo-AC2 -1.6 mA 

VOO =MAX, VI=0.4V 
F Other inputs -0.8 mA 

IOs Short-circuit output current3 VOc = MAX -18 -55 mA 

'cc Supply current° (total) VOc = MAX 160 190 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°c. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with all inputs at 4.5V and all outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

74S 

UNIT CL =50pF RL =400O 

Min Max 

fMAX Maximum clock frequency Waveform 1 30 MHz 

tpLH Propagation delay 
tpHL Address (B or C) to output 

Waveform 2 
30 
30 ns 

S PLH Propagation delay 
tpHL Clock to output 

waveform i 38 38 ns

t PzH Read enable time to HIGH Waveform 3 30 ns 

t PzL Read enable time to LOW Waveform 4 30 ns 

tpHZ Disable time from HIGH Waveform 3, CL=5pF 20 ns 

tPLz Disable time from LOW Waveform 4, CL= 5pF 20 ns 

NOTE 
Per industry convention, iMAX is the worst case value of the maximum device operating frequency with no constraints on tr, if, pulse width or duty cycle. 

Signetics 3.299 



LOGIC DIVISION JANUARY 1982 

74S172 REGISTER FILE 

AC SETUP REQUIREMENTS TA = 25°c, V = 5.0' 

PARAMETER TEST CONDITIONS 
74S 

UNIT
Min Max 

tw Clock pulse width Waveform 1 25 ns 

t o Setup time, Write Address (A or C) to negative-going Clock and WE Waveform 5 15 ns 

th Hold time, Write Address (A or C) to positive-going Clock and WE Waveform 5 0 ns 

t (H) Setup time, HIGH Data to Clock Waveform 5 30 ns 

th(H) Hold time, HIGH Data to Clock Waveform 5 0 ns 

t5(L) Setup time, LOW Data to Clock Waveform 5 20 ns 

th(L) Hold time, LOW Data to Clock Waveform 5 0 no 

to Setup time, LOW WE to positive-going Clock Waveform 6 35 ns 

th Hold time, LOW WE to positive-going Clock Waveform 6 0 ns 

to Setup time, HIGH WE to negative-going Clock Waveform 6 10 ns 

th Hold time, HIGH WE to positive-going Clock Waveform 6 0 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Test SwltohI SwlIeh2 

tpZH 
tpZL
1PHZ 
tpLZ

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of pulse 

generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx= rko for 54(74, 54$/745, Rx=5k0 for 54LSI74LS. 
tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

~-ITH LIIII 

-ITLHIIr) 

ITLHlIr)--

ITHLlIf)-

90% 90% 

VM 

IW 

VM 

  AMP IV) 
•90% 

  0V 

  AMP IV) 

10% 
0V 

VM = 1.3V for 54L5/74LS; VM = 1.5V for all other TTL Families. 

FAMILY 
INPUT PULSE REOUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54/74 3.0V tMHz 500n5 Ins 7n5 

54L5/74LS 3.0V 1MHz 500ns 15n5 ens 

545/745 3.0V 1MHz 50000 2.500 2.5n5 
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REGISTER FILE 74S172 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

 11tMAX 

VM VM 

~tW-

CP /VM 

RE 

O 

ttPHL'~ tPLH 

)IVM

AB, AC 

on 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 

\VM 

F— PZH 

/VM 

Waveform 3 

 T VM

~tPHZ~ 0.5V 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

AA, AC 

tsH 4t h 

CP OR WE 

Waveform 5 

- 1 5V 

RE 

a 

WE 

CP 

, L VM 

~tPLZ 

Waveform 4 

— 0.5V 

WRITE ENABLE SETUP AND HOLD TIMES 

=1,5V 

INTERNAL LOAD 
NO CHANGE xiii REGISTER DATA 

Waveform 6 

VM = i.5V for 54174 and 54S174S; VM = 1.3V for 54LS174LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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FLIP-FLOPS 54174173, LS173 

Quad D-Type Flip-Flop With 3-State Outputs 

• Edge-triggered D-type 
register 

• Gated input enable for 
hold "do nothing" mode 

• 3-State output buffers 
• Gated output enable 

control 
• Pin compatible with the 

8T10 and DM8551 

DESCRIPTION 

The '173 is a 4-bit parallel load register 
with clock enable control, 3-State buffered 
outputs and master reset. When the two 
Clock Enable (E1 and E2) inputs are LOW, 
the data on the D inputs is loaded into the 
register synchronously with the LOWto- 
HIGH Clock (CP) transition. When one or 
both E inputs are HIGH one setup time 
before the LOW-to-HIGH clock transition, 
the register will retain the previous data. 
Data inputs and Clock Enable inputs are 
fully edge triggered and must be stable 
only one setup time before the LOW-to-
HIGH clock transition. 

The Master Reset (MR) is an active HIGH 
asynchronous input. When the MR is 
HIGH, all four flip-flops are reset (cleared) 
independently of any other input condi-
tion. 

PIN CONFIGURATION 

TYPE TYPICAL fMAx 
TYPICAL SUPPLY CURRENT 

(Total) 

74173 35 M H z 50 mA 

74LS173 50MHz 20mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V a5%;TA =0°Cto+70°C 

MILITARY RANGES 
VCC =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N74173N • N74LS173N 

Ceramic DIP N74173F • N74LS173F S54LS173F 

Flatpack S54LS173W 

NPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

All Inputs 1ul 1LSul 

Al l Outputs 10ul 30LSul 
NOTE 

Where 054/74 unit load lu ) is understood to be 404A IIH and — 1.6rnA 'IL and a 54174LS unit load ILSul) Is 20,A IIH and 
—0.4rnA 'IL 

The 3-State output buffers are controlled 
by a 2-input NOR gate. When both Output 
Enable (OE1 and 0E2( inputs are LOW, the 
data in the register is presented at the Q 
outputs. When one or both OE inputs is 

LOGIC SYMBOL 

HIGH, the outputs are forced to a HIGH 
impedance "off' state. The 3-State output 
buffers are completely independent of the 
register operation; the OE transition does 
not affect the clock and reset operations. 

LOGIC SYMBOL (IEEE/IEC) 

8 ~ 

10~ 

2 

15 

& 

14 

Cl 

EN 

r 
ID 

4 

5 
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FLIP-FLOPS 54174173, LS173 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

REGISTER OPERATING MODES 
INPUTS OUTPUTS 

MR CP Et EZ D Q„ (Register) 

Reset (clear) H X X X X L 

Parallel load 
L 
L 

I 
1 

I 
I 

I 
I 

I 
h 

L 
H 

Hold (no change) 
L 
L 

X 
X 

h 
X 

X 
h 

X 
X 

qn

qn

3-STATE BUFFER OPERATING MODES 
INPUTS OUTPUTS 

Q„ (Register) OEt OE2 Oor Otr Os, Q3 

Read 
L 
H 

L 
L 

L 
L 

L 
H 

Disabled D 
X 
X 

H 
X 

X 
H 

(Z)
(Z) 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

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

X = Don't care. 
(Z) HIGH impedance "off" state. 
I = LOW-to-HIGH clock transition. 
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FLIP-FLOPS 54174173, LS173 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.510 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

V 

'IN Input current -30 to 
+5 

—30 to 
+1 

— 30 10 
+5 

-30 to 
+1 

mA 

Vour Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 

+Vcc 

—0.5 to 

+Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

I IK Input clamp current —12 —18 mA 

'OH HIGH-level output current 
Mil —2.0 -1.0 mA 

Com'I —5.2 —2.6 mA 

IOL LOW-level output current 
Mil 16 12 mA 

Com'I 16 24 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 
Test switch 1 switch 2 

t PZH 

t PZL 
tpHZ 

tpLZ 

Open 

Closed 

Closed 

Closed 

Closed 
Open 

Closed 

Closed 

DEFINITIONS 

RL = Load resistor to VCC, see AC CHARACTERISTICS for value. 

CL= Load, capacitance includes jig and probe capacitance; see AC 
CHARACTERISTICS for value. 

RT=Termination resistance should be equal to ZOUT of Pulse 
Generators. 

D = Diodes are 1N916, tN3064, or equivalent. 
RX = tkli for 54174. 545174S, P5 5k11 for 54LSI74L5. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

10% 

W 

—ITHLUU 

r—ITLH(Ir) ITH L(lf)--+,

90 % 90% 

CM VM 

AMP (V) 

10%t tw ~15% 
OV 

VM = 1.30 for 54LSI74LS; VM = 1.50 for all other TTL .amities. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rata Pulse Width tTLH tTHL 

54174 3.00 1MHz 500ns ins Ins 

54LSI74LS 3.00 1MHz 5000s 15ns Ens 

54SI74S 3 S 1MHz SOOns 2.Sns 2.5n5 
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FLIP-FLOPS 54174173, LS173 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

PARAMETER TEST CONDITIONS 
54174173 54174LS173 

UNIT 
Min Type Max Min Type Max 

VoH HIGH-level output voltage Vcc= MIN, VIH = MIN, 
VIL=MAX, 'OH MAX 

Mil 2.4 2.4 3.4 V 

Com'I 2.4 2.4 3.1 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL = MAX 

IoL=MAX 
Mil 0.4 0.25 0.4 V 

Com'I 0.4 0.35 0.5 V 
IoL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK -1.5 -1.5 V 

Off-state output current, 
OZH HIGH-level voltage applied 

Vcc = MAX, 
VIH = MIN 

VC =2.4V 40 µA 

VC =2.7V 20 µA 

Off-state output current, 
ozL LOW-level voltage applied 

V — MAX, V MIN, V 0.4V cc— IH = VO= -40 -20 µA 

Input current at maximum 
11 input voltage 

V MAX OO 
VI= 5.5V 1.0 mA 

VI=7.0V 0.1 mA 

IIH HIGH-level input current Vcc= MAX 
VI= 2.4V 40 µA 

V 1=2.7V 20 µA 

'IL LOW-level input current V = MAX, V1= 0.4V -1.6 -0.4 mA 

los Short-circuit output current3 Vcc = MAX -30 -70 -30 -130 mA 

IOC Supply current° (total) VCC = MAX 50 72 20 30 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =SV, TA =25°C. 
3. IOS is tested with VOUT= +0.5V, and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with MR grounded following momentary connection to 4.5V, OE2, E1, E2 and all Data inputs grounded, CF and OE1 at 4.5V, and all outputs open. 

AC CHARACTERISTICS TA=25°C, VCC=5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =50pF, R1 4000 CL =45pF RL =66711 

Mln Max Min Max 

fMAX Maximum clock frequency Waveform 1 25 30 MHz 

tpLH Propagation delay 
tPHL Clock to output 

Waveform 1 
43 
31 

25 
30 

ns 

t PHL Propagation delay, MR to output Waveform 4 27 35 ns 

tPzH Output enable to HIGH level Waveform 2 30 23 ns 

tpzL Output enable to LOW level Waveform 3 30 27 ns 

tpH2 Output disable from HIGH level Waveform 2, CL =5pF 14 17 ns 

tpLZ Output disable from LOW level Waveform 3, CL =5pF 20 17 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, t1, pulse width or duty cycle. 
AC SETUP REQUIREMENTS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54174 541S174LS 

UNIT 
Min Max Min Max 

tw(CP) Clock pulse width Waveform 1 20 20 ns 

t (MR) MR pulse width Waveform 4 20 20 ns 

t5(D) Setup time, Data to Clock Waveform 5 10 17 ns 

th(D) Hold time, Data to Clock Waveform 5 10 0 ns 

15(E) Setup time, Enable to Clock Waveform 5 17 35 ns 

th(E) Hold time, Enable to Clock Waveform 5 2 0 ns 

t fec(MR) Recovery time, Master Reset to Clock Waveform 4 10 17 ns 
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FLIP-FLOPS 54174'173, LSI73 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND CLOCK PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 

1ftMAX 

CP __J/VM \VM VM 

~fyy~ 

tPHL ~ - tPLH 

VM 

Waveform 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE \VM 

tPZL 

O 

T VM 

T VM 

`tPLZ 

- 0.5V 

Waveform 3 

CP 

- 1.5V 

OE 

O 

~VM

k tPZM 

T VM

tPHZ' 

 T VM

Waveform 2 

— 0.5V 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR 

CF 

O 

/VM \VM 

_tW_ trec 

~VM 

I-.

SETUP (te) AND HOLD (th) TIMES 
FOR DATA (D) AND ENABLE (E) INPUTS 

O RESPONSE 

\VM 

Waveform 4 

'vu 

NO CHANGE 

Waveform 5 

VM =1.5V for 54174 and 54I74S; VM=1.3V for 54L5174LS. 
The shaded areas indicate when the Input Is permitted to change for predictable output performance. 

 / 

—1 5V 

3.306 Signetics 



LOGIC DIVISION JANUARY 1982 

FLIP-FLOPS 54174174, LS174, S174 

• Six edge-triggered D-type 
flip-flops 

• Three speed-power 
ranges available 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 

DESCRIPTION 

The '174 has six edge-triggered D-type flip-
flops with individual D inputs and Q out-
puts. 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 indepen-
dently 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. 

PIN CONFIGURATION 

Hex D Flip-Flops 

TYPE TYPICAL MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74174 35M Hz 45mA 

74LS174 40MHz 16mA 

74S174 110M Hz 90m A 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV±S%;TA =0°Ct0+70•C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55•Cto+125•C 

Plastic DIP 
N74174N • N74LS174N 

N74S174N 

Ceramic DIP 
N74174F • N74LS174F 

N74S174F 
S54174F • S54LS174F 

S54S174F 

Flatpack S54174W • S54LS174W 
S54S 174W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

All Inputs 1ul 1Sul 1LSul 

QO- Q5 Outputs 10ul lOSul 1OLSul 
NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA 'IL' a 54/74S unit load (Sul) is 50µA IIH and 
—2.OmA 'IL. and 54/74LS unit load ILSul) is 20µA IIH and —0.4nrA IIL. 

LOGIC SYMBOL 

3 4 6 11 13 14 

I l 1 
Dp D1 D2 D3 D4 D5

8 — CP 

1—c MR 
Op 01 02 03 04 05 

2 5 7 10 12 15 

ACC = Pln 15 
OND -Pln 5 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 54174174, LS174, S174 

LOGIC DIAGRAM 

MR CP D0 D1

1)1 (9) 1 (3) (4) 

2 
(6) 

D3 04

(13) 

D5

(14) 

-D —D D O D D O D O D O 0-

> CP CP 
op 

CP CP OP CP 
-c 

 CP Op OO 

RD Rp Rp Rp RD Rp 

VCC =Pin 16 
GND=Pin 8 
( ) =Pin Numbers 

(5) 

01

(10) 

03 

(12) 

04 

FUNCTION TABLE 

OPERATING INPUTS OUTPUTS 

MODE MR CP DD Qn

Reset (Clear) L X X L 
Load "1" H I h H 
Load "0" H I I L 

H =HIGH voltage level steady state 
h =HIGH voltage level one setup time prior to the LOW-

to-HIGH clock transition. 
L =LOW voltage level steady state. 

=LOW voltage level one setup time prior to the LOW-
to-HIGH clock transition. 

X =Don't care. 
I =LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Voo Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input Current -30to 
+5 

—3OtO 
+1 

-30to 
+5 

-30to 
+5 

—3OtO 
+1 

-3OtO 
+5 

mA 

Vour 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Voo 

—0.5 to 
+ Vcc

—0.5 to 
+ Voo

—0.5 to 
+ Vcc

—0.5 to 
+ Voo 

—0.5 to 
+ Vco 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54/74LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 
VlH HIGH-level input voltage 2.0 2.0 2.O V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp Current —12 —18 —18 mA 

'OH HIGH-level output Current —800 -400 -1000 µA 

IOL LOW-level output Current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 
NOTE 
VIL= +0.7V MAX for 54S at+125°C only. 
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FLIP-FLOPS 54174174, LS174, S174 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174174 54174LS174 54174S174 

UNIT 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

Vcc= MIN, VIH = MIN, 
VIL  = MAX, IoH=MAX 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

VOL 
LOW-level 
output voltage 

_ 

VIH=MIN, 
VIL=MAX 

IoL=MAX 
Mil 0.2 0.4 0.25 0.4 0.55 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

Input clamp 
VIK voltage Vcc= MIN, II= 11K —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
Vcc = MAX 

VI  =5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
11H input current Vcc= MAX 

VI = 2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
11L input current Vcc= MAX 

V1= 0.4V -1.6 -0.4 mA 

V1= 0.5V -2.0 mA 

Short-circuit 
1OS output current3

Vcc = MAX 
Mil —20 -57 -20 -100 -40 -100 mA 

Com'I —18 —57 —20 -100 -40 -100 mA 

Supply current°
cc (total) 

V = MAX cc 45 65 16 26 90 144 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended ope ating conditions for the applicable type. 

2. All typical values are at VCC=SV, TA = 25°C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted ate time and duration of the short circuit should not exceed one 

second. 
4. ICC is measured after a momentary ground, then 4.bV is applied to Clock, with 4.5V applied to all Data and MR inputs and all outputs open. 
5. VOL = +0.45V MAX for 54S at+125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 54S174S 

UNIT CL =15pF RL =4000 CL =15pF, RL =2k12 CL =15pF, RL =2800 

Min Max Min Max Min Max 

f Maximum clock 
MAX frequency Waveform 1 25 30 75 MHz 

tpLH Propagation delay 
tpNL Clock to output Waveform 1 30 

35 
30 
30 

13 
17 

ns 

Propagation delay 
t PHL MR to output Waveform 3 35 35 22 ns 

NOTE 
Per industry convention, f MAX is the worst case value of the maximum device operating frequency with no constraints on tr, 4, pulse width or du y cycle. 

AC SETUP REQUIREMENTS TA = 25°c, Vcc=5.0V 

PARAMETER TEST CONDITIONS 54174 54LS174LS 54S174S UNIT 
Min Max Min Max Min Max 

tw(L) Clock pulse width (LOW) Waveform 1 20 20 7.0 ns 

tw Master Reset pulse width Waveform 3 20 20 10 ns 

to Setup time, data to CP Waveform 2 20 20 5.0 ns 

th Hold time, data to CP Waveform 2 5 5 3.0 nS 

t fec Recovery time, MR to CP Waveform 3 25 25 5.0 ns 
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FLIP-FLOPS 54174174, LS174, S4 74 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

f-
1IIMA%-i 

Cp 
VM VM 

IPHL+  1PLH 
O y 

} VM
  VM

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54LS/74L5. 

DATA SETUP AND HOLD TIMES 

CP~ VM

O 

is

VM

/VM { VM 

VM = 1.5V for 54174 and 545/745, VM = 1.3V for 54L5/74LS. 

The shaded areas indicate when the inputs permitted to change for predictable 
output performance 

Waveform 1 Waveform 2 

MASTER RESET TO OUTPUT DELAY, MASTER RESET 
PULSE WIDTH, AND MASTER RESET RECOVERY TIME 

MR 

cP 

VM 

f—tyy—. 
fret 

._tPHL~I 

\VM 

VM 

VM = 1.5V for 54/74 and 54S/745, VM = t.3V for 54LSI74LS. 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

DEFINITIONS 

RL = Load resistor to VOO; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes dg and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 114916, 1N3064, or equivalent, 

tTLH, tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

tW 

VM 

10% 10% 

—ITHLOU 

•.— tTLH(tr) 

ITLH(-dam 

tTHL(tt)—. 

90 

VM 

90% 

VM 

1W 

VM = t.3V for 54LS/74LS; VM = 1.5V for all other TTL 

AMP (V) 

0V 

AMP (V) 

` 10 % 
  0V 

amilies, 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54174 3.OV tMHz 500ns 7n5 7ns 

54LSI74LS 3.OV 1MHz 500ns 15ns Ens 

54SI74S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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FLIP-FLOPS 54174175, LS175, S4 75 

Quad D Flip-Flop 

• Four edge-triggered D 
flip-flops 

• Three speed-power 
ranges available 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 

DESCRIPTION 

The '175 is a quad, edge-triggered D-type 
flip-flop with individual D inputs and both 
Q and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) inputs 
load and reset (clear) all flip-flops simul-
taneously. 

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 Q outputs will be forced LOW indepen-
dently of Clock or Data inputs by a LOW 
voltage level on the MR input. The device 
is useful for applications where both true 
and complement outputs are required, and 
the Clock and Master Reset are common 
to all storage elements. 

PIN CONFIGURATION 

TYPE TYPICAL i MAX
TYPICAL SUPPLY CURRENT 

(Total) 

74175 35MHz 30mA 

74LS175 40MHz 11mA 

74S175 110MHz 60mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=SV±5%;TA=0°Cto+70°C 

MILITARY RANGES 
Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP 
N74175N • N74LS175N 

N 74S 175 N 

Ceramic DIP 
N74175F • N74LS175F 

N74S175F 
S54175F • S54LS175F 

Flatpack S54175W • S54LS175W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

All Inputs 1ul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load lull is understood to be 40CA IIH and — 1.6mA 'IL' a 54174S unit load (Sup is 50CA IIN and 
—2.0mA 'IL' and a 54174LS unit load (LSup is 200A IIN and —0.4mA 'IL 

LOGIC SYMBOL 

4 5 12 13 

9-

1  -d 

I I I I 
CP

MR 
a0 

DO 

00

D1 

at O1

02 

a2 O2 

03 

O3 O3 

I I I I I I I I 
3 2 8 7 11 10 14 15 

VCC = Pin 16 
OND=Pin 8 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 54174175, LS175, S175 

LOGIC DIAGRAM 

MR CP DO

1111 (9) (13) 

D1 

(12) 

02 

(5) 

—'D  0 

 CO CP 

D 0 

—~D CP 

ACC =PIn 18 
OND=PIn 8 
( ) =Pin number 

(14) (15) (11) 

0o 00 

(10) 

01 01 

—D 0 

 C' CF 

RD 0 

(8) 

03 

1(4) 

—D 0 

 OD CP 

(7) 
02 

(3) (2) 

03 03 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

MR CP Dn On Qn 

Reset (clear) L X X L H 

Load " 1" H I h H L 

Load "0" H I I L H 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-

to-HIGH clock transition. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the LOW-
to-HIGH clock transition. 

X = Don't care. 
I = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

' IN Input current -30 to +5 —30)0 +1 -30 to +5 —30 to +5 —30 to +1
—30 to +5 mA 

Vou1 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5 to 
+ Vcc

—0.5)0 
+ Vcc

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54(74 54174LS 541745  

. UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Corn') 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

I IK Input clamp Current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

IGL LOW-level output current 
Mil 16 4 20 mA 

Corn') 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 
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FLIP-FLOPS 54174175, LS175, S175 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
54174175 54174LS175 541745175 

UNIT 
Min Typ2 Max Min Typ2 Max Min Type Max 

HIGH-level 
VO4 output voltage 

Vcc = MIN, VIH=MIN, 
VIA = MAX, 'OH= MAX

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

VOL 
LOW-level 
Output VIH = MIN, 

VIA = MAX 

log= MAX 
Mil 0.2 0.4 0.25 0.4 0.5 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

1oL =4mA 74LS 0.25 0.4 V 

Input clamp 
VIK

 
voltage Vcc= MIN, II= llk —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
Vcc =MAX 

V1= 5.5V 1.0 1.0 mA 

VI=7.0V 0.1 mA 

HIGH-level 
IIH input current 

Vcc=MAX 
V1= 2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
'IL input current 

Vcc=MAX 
V1= 0.4V -1.6 -0.4 mA 

V 1= 0.5V -2.0 mA 

Short-circuit 
los output current3

Voc — MAX 
Mil — 20 -57 -20 -100 -40 - 100 mA 

Com'I —18 —57 —20 -100 -40 -100 mA 

Supply current° 
(total) cc Vcc= MAX 30 45 11 18 60 96 mA 

NOTES 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended ope ating conditions for the applicable type. 

2. All typical values are at VCC =by, TA =25°c. 
3. IOS is tested with VOUT= +0.5V and VCC= VCc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open and 4.5V applied to all Data and Master Reset inputs, ICC is measured after a momentary ground, then 4.5V is applied to clock. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 54S/74S 

UNIT CL =15pF RL =4004 CI- =15pF, RL =2k4 CL =15pF, Ri =2804 

Min Max Min Max Min Max 

f 
MAX frequency 

Maximum clock 
Waveform 1 25 30 75 MHz 

t PLH 
t PHL 

Propagation delay 

Clock to outputs 
Waveform 1 

30 
35 

25 
25 

12 
17 

ns 

tpLH

t PHL 

Propagation delay 

MR to outputs 
Waveform 3 

25 
35

30 
30

15 
22

ns 

NOTE 
Per industry convention, 1MAX is the worst case value of the maximum device opera ing frequency with no constraints on t1, i f, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA = 25°c, Vcc =5.0V 

PARAMETER TEST CONDITIONS 54/74 54LS174LS 54S/74S UNIT 
Min Max Min Max Min Max 

t,A, Clock pulse width Waveform 1 20 20 7 ns 

tW Master Reset pulse width Waveform 3 20 20 10 ns 

t5(H) Setup time, HIGH data to CP Waveform 2 20 20 5 ns 

t (H) Hold time, HIGH data to CP Waveform 2 5 5 3 ns 

t5(L) Setup time, LOW data to CP Waveform 2 20 20 5 ns 

t (L) Hold time, LOW data to CP Waveform 2 5 5 3 ns 

trec Recovery time, MR to CP Waveform 3 25 25 5 ns 
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FLIP-FLOPS 54174175, LS175, S175 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

I— 
tt
 11tMAX —~I 

CP VM VM 

IPHL *'~I tPLH 

Q ~ V M 
i VM 

MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 

MASTER RESET RECOVERY TIME 

MR 
i

DATA SETUP 

Waveform 

AND HOLD 

1 

TIMES CP 

f VM G 

 
t9(H) 

...4...
th(L) 

a 

t1(H) 

ta(L/)a) 
Df /VMV /%~%/~L O 

O ~VM ~VM 

Waveform 2 

.-- tW — 

VM 

IPHL 
•I 

Waveform 3 

VM= 1.5V for 54174 and 54174S; VM= 1.3V for 54LSI74LS. 
The shaded areas indicate when the Input Is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1143064, or equivalent. 

tTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 
1W 

M VM 

10% 10 

•- ITH Lltf) 1TLHItrl-~

- --tTLHllr) tTHLltfl-... 

90 

VM 

90% 

VM 

AMP IVi 

0V 

AMP (VI 

10%f 
 tW  

10 
  0V 

VM = t.3V for 54LS/74LS; VM = 1.5V for all other TTL tamllles. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 50005 15n5 Ens 

54SI745 3.0V 1MHz 500n5 2.50s 2.5ns 
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PARITY GENERATOR/CHECKER 54174/80 

• Word length easily 
expanded by cascading 

• Generate even or odd 
parity 

• Checks for parity errors 
• See '280 for faster parity 

checker 

DESCRIPTION 
The '180 is a 9-bit parity generator or 
checker commonly used to detect errors 
in high speed data transmission or data 
retrieval systems. Both Even and Odd par-
ity enable inputs and parity outputs are 
available for generating or checking parity 
on 8-bits. 

True active-HIGH or true active-LOW par-
ity can be generated at both the Even and 
Odd outputs. True active-HIGH parity is 
established with Even Parity enable input 
(PE) set HIGH and the Odd Parity enable 
input (Po) set LOW. True active-LOW par-
ity is established when PE is LOW and Po
is HIGH. When both enable inputs are at 
the same logic level, both outputs will be 
forced to the opposite logic level. 

Parity checking of a 9-bit word (8 bits plus 
parity) is possible by using the two enable 
inputs plus an inverter as the ninth data in-
put. To check for true active-HIGH parity, 

PIN CONFIGURATION 

9-Bit Odd/Even Parity Generator/Checker 

TYPE 
TYPICAL PROPAGATION 

DELAY, Po=0V 
TYPICAL SUPPLY CURRENT

74180 36n5 34mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125nC 

Plastic DIP N74180N 

Ceramic DIP N74180F S54180F 

Flatpack S54180W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

Io-17 Data inputs 1ul 

PE, Po Parity inputs 2u1 

EE, Eo Parity outputs 10ul 

NOTE 
A 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA III. 

the ninth data input is tied to the Po input 
and an inverter is connected between the 
Po and PE inputs. To check for true active-
LOW parity, the ninth data input is tied to 
the PE input and an inverter is connected 
between the PE and Po inputs. 

LOGIC SYMBOL 

8 9 10 11 12 13 1 2 

I l l I HI 
10 11 12 13 14 15 18 17

3 PE 

4 PO
FE 1O 

5 e 

Vcc =Pln 14 
OND =PIn 7 

Expansion to larger word sizes is accom-
plished by serially cascading the '180 in 
8-bit increments. The Even and Odd parity 
outputs of the first stage are connected to 
the corresponding PE and Po inputs, re-
spectively, of the succeeding stage. 

LOGIC SYMBOL (IEEEIIEC) 
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PARITY GENERATOR/CHECKER 54174180 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 

Number of 
HIGH Data PE Po EE Eo

Inputs (lo-17) 

Even H L H L 
Odd H L L H 

Even L H L H 
Odd L H H L 

X H H L L 
X L L H H 

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5V to+Vcc — 0.5 to+Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mu 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current — 12 mA 

IOH HIGH-level output current —800 µA 

IOL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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PARITY GENERATOR/CHECKER 54174180 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
54174180 

UNIT 
Min Type Max 

VOH HIGH-level output voltage VOO =MIN, VIH = MIN, VIL =MAX, 
'OH = MAX 

Mil 2.4 3.3 V 

Com'I 2.4 3.3 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
IOL = MAX 

Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage VOO = MIN, II= IIK —1.5 V 

Input current at maximum 
input voltage Vcc=MAX, MAX V1= 5.5V 5.5V 1.0 mA 

IIH HIGH-level input current VOO =MAX, V1= 2.4V 
10-1 inputs 7 40 µA

PE, PO inputs 80 µA 

' IL LOW-level input current V = MAX, V1= 0.4V 
Io-17 inputs —1.6 mA 

POE,  PO inputs —3.2 mA 

'OS 
Short-circuit output 
current3

V = MAX 
Mil —20 —55 mA 

Com'I —18 —55 mA 

Icc Supply current° (total) VOc = MAX 
Mil 34 49 mA 

Com'I 34 56 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA=25°C. 
3. IOS is tested with VOUT =+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure 'cc with PE and PO inputs at 4.5V, all other 
inputs and outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN 7L VM 

1 
t.iPHL' 

VOUT VM 

VIN ~VM 

I 1 P H L

`

I 

VOUT T VM 

VM = l.3V for 5dLSl74LS, VM = 1.SV for all other TTL lamllles. VM = 1.30 for 54LSI74LS: 0M = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.oV 

54174 

PARAMETER TEST CONDITIONS CL =15pF, RL=4000 UNIT 

Min Max 

t PLH Propagation delay 60 
tPHL Data to Even output 

Waveforms 1 & 2, PO= 0V 68 ns 

tpLH Propagation delay Waveforms 1 & 2, P 0V 48 ns 
t PHL Data to Odd output o 38 

t PLH Propagation delay Waveforms 1 & 2, P ov 48 ns 
tpHL Data to Even output a 38 

tpLH Propagation delay 60 
t PHL Data to Odd output 

Waveforms 1 & 2, PE = 0V 68 ns 

t PLH Propagation delay 20 

tPHL PE or PO to output 
Waveform 1 10 ns 
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PARITY GENERATOR/CHECKER 54174180 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

AL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes IIO and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N915, 1N3054, or equivalent. 

tTLH. ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W 

VM VM 

10% 10% 

90% 

..—ITHLltf) ITLH(trl~ 

.—ITLH(Ir) fTHL(tf)—.. 

AMP (V) 

OV 

90% 

VM 

90% 

VM 

IW 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

0% 

AMP (VI 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH ITHL 

54/74 3.OV 1MHz 500n5 7ns 7ns 

54LS/74LS 3.OV 1MHz SOOns 15ns Errs 

54SI74S 3.OV 1MHz boOns 2.5n5 2.bns 
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ARITHMETIC LOGIC UNITS 54174181, LS181, S181 

• Provides 16 arithmetic 
operations: ADD, 
SUBTRACT, COMPARE, 
DOUBLE, plus 12 other 
arithmetic operations 

• Provides all 16 logic 
operations of two 
variables: Exclusive-OR, 
Compare, AND, NAND, 
NOR, OR, plus 10 other 
logic operations 

• Full lookahead carry for 
high-speed arithmetic 
operation on long words 

DESCRIPTION 

The '181 is a 4•bit highspeed parallel 
Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select inputs (So-S3) 
and the Mode Control input (M), it can per-
form all the 16 possible logic operations or 
16 different arithmetic operations on ac-
tive HIGH or active LOW operands. The 
Function Table lists these operations. 

When the Mode Control input (M) is HIGH, 
all internal carries are inhibited and the 
device performs logic operations on the 
individual bits as listed. When the Mode 
Control input is LOW, the carries are en-
abled and the device performs arithmetic 
operations on the two 4-bit words. The de-
vice incorporates full internal carry look-

PIN CONFIGURATION 

4-Bit Arithmetic Logic Unit 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74181 22ns 91 mA 

74LS181 22ns 21 mA 

745181 11ns 12OmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV ±S%;TA =0°C to +70°C 
MILITARY RANGES 

Vcc =5V ±10%;TA = —55°Cto +125°C 

Plastic DIP 
N74181N • N74LS181N 

N74S181N 

Ceramic DIP 
N74181F • N74LS181F 

N74S181F 
S54181F • S54LS181F 

S54S181F 

Flatpack S54LS181W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54174S 54174LS 

Mode Input lul 1Sul 1LSul 

A or B Inputs 3u1 3Sul 3LSul 

S Inputs 4u1 4Sul 4LSul 

Carry Input 5u1 5Sul 5LSul 

F0-F3, A= B, Cn+4 Outputs 10ul lOSul IOLSul 

G Output 10ul 10Sul 4OLSul 

P Output 10ul 10Sul 2OLSul 
NOTE 
Where a 54174 unit load lull is understood to be 40µA IIH and-1.6mA 'IL. a 541745 unit load (Sup is 50NA IIH and 
—2.0mA IIL, and a 54174L5 unit load (LSull is 20NA IIH and-0.4n,A IIL 

ahead and provides for either ripple carry using the signals P (Carry Propagate) and 
between devices using the Cn+ 4 output, or G (Carry Generate). P and G are not af-
for carry lookahead between packages fected by carry in. When speed require-

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

s 
ALU 
Ill 

cP 
1 1 CG 

co 
6  aJ P=G4 
7 ^CI

2 

23 

2 
0 

1 
1 

15 
17 

N. 16 

r 

Ps 
00 

1 
1 

P2 
2 

3 
3 

4 

10 

1 

13 
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ARITHMETIC LOGIC UNITS 54174181,1S181, S181 

ments are not stringent, it can be used in a 
simple ripple carry mode by connecting 
the Carry output (Cn+ 4) signal to the Carry 
input (C,,) of the next unit. For high-speed 
operation the device is used in conjunc-
tion with the '182 carry lookahead circuit. 
One carry lookahead package is required 
for each group of four '181 devices. Carry 
lookahead can be provided at various 
levels and offers high-speed capability 
over extremely long word lengths. 

The A=B output from the device goes 
HIGH when all four F outputs are HIGH 
and can be used to indicate logic equiva-

LOGIC DIAGRAM 

lence over 4 bits when the unit is in the 
subtract mode. The A=B output is open 
collector and can be wired-AND with other 
A=B outputs to give a comparison for 
more than 4 bits. The A = B signal can also 
be used with the Cn+ 4 signal to indicate 
A> B and A < B. 

The Function Table lists the arithmetic 
operations that are performed without a 
carry in. An incoming carry adds a one to 
each operation. Thus, select code LHHL 
generates A minus B minus 1 (2s comple-
ment notation) without a carry in and gen-
erates A minus B when a carry is applied. 

Because subtraction is actually performed 
by complementary addition (is comple-
ment), a carry out means borrow; thus, a 
carry is generated when there is no under-
flow and no carry is generated when there 
is underflow. 

As indicated, this device can be used with 
either active LOW inputs producing active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside 
the logic symbol. 

Cn M AO 
(7) (8) (2) 

A 

(23) 

B1

(22) 

A2 

12 ) 

A3 53 SOS 5253 

(19) I 118) (675)14731 

(9) 

FO

Vcc= Pin 24 
GND=Pin 12 
I )=Pin Numbers 

1(14) 

A=B 

(13) 

F3 

(15) 1181 
P Cn+4 G 

(17) 
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ARITHMETIC LOGIC UNITS 54174181, 1S181, S181 

MODE SELECT-FUNCTION TABLE 

MODE SELECT INPUTS 
ACTIVE HIGH INPUTS 

& OUTPUTS 

LOGIC ARITHMETIC" S3 S2 St So (M=H) (M=L)(C5 =H) 

L L L L A A 
L L L H A+B A+B 
L L H L AB A+B 
L L H H Logical 0 minus 1 
L H L L AB A plus AB 
L H L H B (A+B) plus AB 
L H H L AeB A minus B minus 1 
L H H H AB AB minus 1 
H L L L A+B A plus AB 
H L L H AeB A plus B 
H L H L B (A+ B) plus AB 
H L H H AB AB minus 1 
H H L L Logical 1 A plus A* 
H H L H A+ B (A + B) plus A 
H H H L A+B (A+B)plusA 
H H H H A A minus 1 

MODE SELECT INPUTS 
ACTIVE LOW INPUTS 

& OUTPUTS 

LOGIC ARITHMETIC** 

S3 S2 
Sf So 

(M = H) (M = L) (Cn = L) 

L L L L A A minus 1 
L L L H AS AB minus 1 
L L H L A+B AB minus 1 
L L H H Logical 1 minus 1 
L H L L AT B A plus (A + B) 
L H L H B AB plus (A+B) 
L H H L AA sS A minus B minus 1 
L H H H A+B A+B 
H L L L AS A plus (A+ B) 
H L L H AeB A plus B 
H L H L B AB plus (A+B) 
H L H H A+B A+B 
H H L L Logical 0 A plus A* 
H H L H AB AB plus A 
H H H L AB AB plus A 
H H H H A A 

L = LOW oltage 
H= HIGH voltage level 

Each bit is shifted to the next more significant position. 
"Arithmetic operations expressed in 2s complement notation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

- 0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

— 0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

V

IIN Input current 
—30 to 

+5 
—30 to 

+1 
—30t0 

+5 
 -30 to 

+5 
-30 to 

+1 
—30t0 

+5 
mA

Vour 
Voltage applied to output in HIGH 
output state 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

—0.5 to 
+V cc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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ARITHMETIC LOGIC UNITS 54/74181,1S181, S181 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

I1K Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

IOL LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = +125°C only. 

SUM MODE TEST TABLE I FUNCTION INPUTS: 50=S3=4.5V,S1=S2=M=oV 

PARAMETER INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

OUTPUT UNDER TEST 
APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND 

tPLH 
tPHL

A B None 
Remaining 

A and B 
C " F 

tPLH 

tPHL 
B Al None Remaining

A and B 
C n F 

tPLH 

tPHL 
A B1 None None 

_Remaining 

A and B, Cn
P 

tPLH 

tPHL 
B A None None 

_Remaining 

A and B, C" 
P 

tPLH 

tPHL 
A; None 

— Remaining 
B 

Remaining 

A, Cn
G

tPLH 

tPHL 
B; None 

— Remaining 
B 

Remaining 
A, Cn G 

tPLH 

tPHL 
A; None B. Remaining 

B 
Remaining 

A, C" 
C 

n+4 

tPLH 
tPHL 

B None A 
i

Remaining 

B 
Remaining 

A C" 
C 

n+4 

tPLH 
tPHL 

C 
" 

None None 
All 

A 

All 

B 
Any F 

or C0 4
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ARITHMETIC LOGIC UNITS 54174181, LS181, S181 

DIFF MODE TEST TABLE II FUNCTION INPUTS: S1=S2 =4.5V,S0=S3=M=oV 

PARAMETER INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

OUTPUT UNDER TEST 
APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND 

tPLH 

tPHL 
None B; Remaining 

A 
Remaining 

B, c, F' 

tPLH
tPHL 

B A None Remaining 
A 

Remaining 
B c n

F 

tPLH 
tPHL 

A None B1 None _Remaining 
A and B, Cn

P 

tPLH 

tPHL 

B. Al None None 
_Remaining 
A and B, C„ 

P 

tPLH 

tPHL 
A B None None 

_Remaining 
A and B, Cn

G 

tPLH 

tPHL 
B1 None A, None 

_Remaining 
A and B, Cn

G 

tPLH 
t
tPHL 

A; None B;
Remaining 

A 
Remaining 

B,C n 

_ 
A —B 

tPLH 
t
tPHL 

B, A; None 
Remaining 

A 
Remaining 

B C n 
A=6 

tPLH 
tPHL 

Al B1 None None 
Remaining 
A and B, Cn

C 
n+4 

tPLH 
tPHL 

B None A, None 
_Remaining 
A and B, Cn

C 
n+4 

tPLH 

tPHL 
Cn None None A anitl 

B None 
F 

or C, 4n+4 

LOGIC MODE TEST TABLE III 

PARAMETER 
INPUT 

UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT 

UNDER TEST 
FUNCTION INPUTS 

APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND 

tPLH 

tPHL
A B None None 

_Remaining 

Aand B, Cn

F S1=Sz =M=4.5V 
S0=S3=OV 

tPLH
tPHL 

B A None None 
Remaining 
A and B, Cn

F 
S1=S2 =M=4.5V 

S0=S3=0V 

Signetics 3.323 



LOGIC DIVISION JANUARY 1982 

ARITHMETIC LOGIC UNITS 54174181, LS181, S181 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS/
54174181 54174LS181 54/745181 

UNIT 
Min Type Max Min Type Max Min Type Max 

HIGH level 
VoH output 

voltage

cc=VlH MIN, V _ 
VIL=MAX, 
I MAX OH = 

Any output 
except 
A=B 

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'l 2.4 3.4 2.7 3.4 2.7 3.4 V 

LOW-level 
VOL output 

voltage 

VcC=MIN, 
VIH =MIN, 
VIA = MAX 

Ion= MAX 
All outputs 

Mil 0.2 0.4 0.25 0.4 O.55 V 

Com'l 0.2 0.4 0.35 0.5 0.5 V 

1oL =4mA 74LS 0.25 0.4 V 

Iq~=16mA 
Goutput 

Mil 0.47 0.7 V 

Com'l 0.47 0.7 V 

IQL =8mA 
P output 

Mil 0.35 0.6 V 

Com'I 0.35 0.5 V 

VIK 
Input lamp 
voltage Vcc= MIN, 11= I IK —1.5 —1.5 —1.2 V 

Input 
current 

II maximum 
input 
voltage 

V MAX, cc= 
V1=5.5V 

Mode input 1.0 0.1 1.0 mA 

A or B inputs 1.0 0.3 1.0 mA 

S inputs 1.0 0.4 1.0 mA 

Carry input 1.0 0.5 1.0 mA 

HIGH-level 
114 input 

current 
Vcc =MAX 

V 1= 2.4V 

Mode input 40 µA 

A or B inputs 120 µA 

S inputs 160 µA 

Carry input 200 µA 

VI = 2.7V 

Mode input 20 50 µA 

A or B inputs 60 150 µA 

Sinputs 80 200 µA 

Carry input 100 250 µA 

LOW-level 

'IL input 
current 

Vcc =MAX 

VI=0.4V 

Mode input —1.6 —0.4 mA 

A or B inputs —4.8 —1.2 mA 

S inputs —6.4 —1.6 mA 

Carry input —8 —2 mA 

V1=0.5V 

Mode input —2 mA 

A or B inputs —6 mA 

S inputs —8 mA 

Carry input — 10 mA 
HIGH-level 

' OH output 
current 

VIH=MIN,VIL=MAX, VoH =5.5V 
A = B only 250 100 250 µA 

Short-circuit 
los output 3

current 

Vcc = MAX 

exceptA=B 
Any output 

Mil —20 -55 -15 -100 -40 -100 mA 

Com'l —18 —57 —15 —100 —40 -100 mA 

Supply 
Icc current4

(total) 
V = MAX 

Note 4a 
Mil 88 127 20 32 120 220 mA 

Com'l 88 140 20 34 120 220 mA 

Note 4b 
Mil 94 135 21 35 120 220 mA 

Com'l 94 150 21 37 120 220 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC= 5V, TA = 25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. 'cc is measured with the following conditions: a. Sg through S3, M, and A inputs are at 4.5V, other inputs grounded, all outputs open. b. SO through S3 and M inputs are at 

4.5V, other inputs grounded, all outputs open. 

5. v3= +0.45V MAX for 54S at TA= +125°C only. 
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ARITHMETIC LOGIC UNITS 54174181, LS181, S181 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54174LS 54174S 

UNIT 
CL =15pF 
RL =40052 

CL =15pF 
R=2k12 L 

CL=15pF 
RL =28052 

Min Max Min Max Min Max 
tpLH Propagation delay M = 0V, Sum or Diff Mode 18 27 10.5 
tPHL C„ to Cri+4 see Waveform 2 and Tables I & II 19 20 10.5 ns 

tpLH Propagation delay M = 0V, Sum or Diff Mode 19 26 12 
tpHL C„ to F outputs see Waveform 2 and Tables I & II 18 20 12 ns 

tpLH Propagation delay M = S1 = S2= 0V, So= S3= 4.5V 19 29 12 
tpHL A or B inputs to G output Sum Mode, see Waveform 2 and Table I 19 23 12 ns 

tpLH Propagation delay M=S0 =S3 =0V, Si =S2=4.5V 25 32 15 
tpHL A or B inputs to G output Diff Mode, see Waveform 3 and Table II 25 32 15 ns 

tpLH Propagation delay M = Si = S2= 0V, S0= S3 = 4.5V 19 30 12 
tpHL A or B inputs to P output Sum Mode, see Waveform 2 and Table I 25 30 12 ns 

tPLH Propagation delay M=S0=S3=0V, S1=S2 =4.5V 25 30 15 
tpHL A or B inputs to P output Diff Mode, see Waveform 3 and Table II 25 33 15 ns 

tpLH

tPHL

Propagation delay 
A; or B; inputs to F; outputs 

M=Si =S2 =OV,S0 =S3 =4.5V 
Sum Mode, see Waveform 2 and Table I 

42 
32 

32 
20 

16.5 
16.5 ns 

tpLH Propagationdelay M=S0=S3 =0V, S1 =S2 =4.5V 48 32 20 
tPHL A; or B; inputs to F; outputs Diff Mode, see Waveform 3 and Table II 34 32 22 

ns 

tPLH Propagation delay M=4.5V, Logic Mode 48 33 20 
tpHL A; or B; inputs to F; outputs see Waveform 2 and Table III 34 38 22 

ns 

tpLH Propagation delay M = 0V, S0= S3= 4.5V, S = S2= 0V 43 38 18.5 
ns 

tPHL A or B inputs to Cn+4 output Sum Mode, see Waveform 1 and Table I 41 38 18.5 

tpLH Propagation delay M = 0V, S0= S3= 0V, 51=52 =4.5V 50 41 23 
ns 

tpHL A or B inputs to C,,,. 4 output Diff Mode, see Waveform 4 and Table II 50 41 23 

tpLH Propagation delay M = S0 = S3= 0V, Si = S2 = 4.5V 50 50 23 
ns 

tpHL A or B inputs to A= B output Diff Mode, see Waveform 3 and Table II 48 62 30 

AC WAVEFORMS 

VM V VM IN 

~IPNL~

`

1 LIPLH_I 

VOUT T VM VM 

Waveform 1 

vA\ vM 

VB VM

I~-iPHL 
VOUT VM 

VIN~VM /VM 

I. tPHL~I I.IPLH.] 

` VOUT T VM VM 

VM = 1.5V for 54174 &545174s; VM = 1.3V for 54LS/74LS 

Waveform 2 

vM VA 
_/ 

VM VM 

VM

~ 

VB 
\ 

VM 7 VM 

iPLH It tPHL

`

►I 
I 

VM VOUT T VM VM 

Waveform 3 Waveform 4 
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ARITHMETIC LOGIC UNITS 54174181,1S181, S181 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

I— — — — —
Y~C OPEN NEGATIVE 

COLLECTOR PULSE 
RL OUTPUT 

A=B ONLY 

90% 

D 

AL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, tTHL Values should be less than or equal to the table entries. 

POSITIVE 
PULSE 

 1W 

`
VM VM 

` 10% 10%J 

90% 

-ITHL(II) 

-ITLH(Ir) 

ITLH(Ir)-

ITHL(tll-~

90% 

VM 

90% 

VM 

AMP (V) 

9V 

AMP (V) 

l0% '10% 
 tW  0V 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL famines. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.OV 1MHz 500ns 7ns ins 

54LS174LS 3.OV 1MHz 500n5 15ns Ens 

545174S 3.OV 1MHz 500n5 2.5n5 2.5n5 
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CARRY GENERATOR 54174S182 

• Provides carry lookahead 
across a group of four 
ALU's 

• Multi-level lookahead for 
high-speed arithmetic 
operation over long word 
lengths 

DESCRIPTION 

The '182 carry lookahead generator ac-
cepts up to four pairs of active LOW Carry 
Propagate (P0, P1, P2, P3) and Carry Gen-
erate (G0, G1, G2, G3) signals and an active 
HIGH Carry input (C0) and provides antici-
pated active HIGH carries (Cn+x,
Cn+~) across four groups of binary adders. 
The '182 also has active LOW Carry Propa-
gate (P) and Carry Generate (G) outputs 
which may be used for further levels of 
lookahead. 

The logic equations provided at the out-
puts are: 

Cn+x = G0+ POCn 

Cn+Y =  G1+ P1G0 =  P1 POCn 

Cn+z= G2 + P2G1+ P2P2G0
+ P2P1P0Cn

G = G3+ P3G2 + P3 P2G 1 + P3 P2 P1 G0

P= P3 °2 °1 PO

The '182 can also be used with binary 
ALU's in an active LOW or active HIGH in-
put operand mode. The connections to 
and from the ALU to the carry lookahead 
generator are identical in both cases. 

PIN CONFIGURATION 

Lookahead Carry Generator 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74S182 5.8ns 69mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

V00 =5V±S%;TA =O°CtO+70°C 
MILITARY RANGES 

V00 =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74S182N 

Ceramic DIP N74S182F S54S182F 

Flatpack S54S182W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 

Cn Input 1Sul 

P3 Input 2Sul 

P2 Input 3Sul 

P0, P1, G3 Inputs 4Sul 

G0, G2 Inputs 7Sul 

G1 Input 8Sul 

All Outputs 10Sul 

NOTE 
A 54174S and load (Sul) is 50µA IIH and —2.0,nA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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CARRY GENERATOR 54174S182 

LOGIC DIAGRAM 

(51 (5) 101 1'51 (15) (5) 161 

LL 1 U_L ._I 

FUNCTION TABLE 

INPUTS OUTPUTS 

C Go Po Gt Pi G2 P2 G3 P3 Cn+. ~~+v C +: G P 

X 
L 
X 
H 

H 
H 
L X 
X 

H 
X 

L 

L 
L 
H 
H 

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

X X H H 
H H H X 

X L 
X 

L X 
X 
X L 

L 

L 
L 
L 
H 
H 
H 

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

H 

X 

H 

X 
L X 

X 
H 
H 

X 
L X 
X 

X 
H 
X 

X 

L 
L 

I 
I 

I 
I 

J 
X

_ X
_
_
x

.~ 

H 
X 
X 
X 
X 
L 
L 
L 

L 
L 
L 
L 
H 
H 
H 
H 

X 
X 
X 
H 
X 
X 
X 
L 

'
x
 r
 
x
 
x
 
I
 
I
 
x
 
X
 X X X H H 

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

H 

X 

X 

X 
L X 
L X 

H 
L X 
X 

X 

L 
L 
L 

H 
H 
H 
H 
L 
L 
L 
L 

H 
X 
X 
X 
L 

X 
H 
X 
X 
L 

X 
X 
H 
X 
L 

X 
X 
X 
H 
L 

H 
H 
H 
H 
L 

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Voo Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Voo —0.5 to + VOO V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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CARRY GENERATOR 54174S182 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174S 

UNIT
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

I IK Input clamp current —18 mA 

'OH HIGH-level output current — 1000 µA 

IGL LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

NOTE 
VIL= +0.7V MAX for 54S at TA = +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCc 

DEFINITIONS 

VCc 

RL = Load resistor to Vcc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3564, or equivalent. 
tTLH. tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

10% 

tW 

~tTHLltfI 

-..---tTLHltrl

tTLHlhh

tTHLltfl—*.

90% 

VM 

90% 

VM 

AMP IVI 

OV 

AMP (VI 

iW   OV 

VM = 1.3V for 54LS174LS; VM = t.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.OV tMHz 500ns 7ns 7ns 

54LS174LS 3.OV tMHz 500ns t5ns ens 

54SI74S 3.OV 1MHz SOOns 2.Sns 2.5ns 
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CARRY GENERATOR 54174S182 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54!74S182 

UNIT 
Min Type Max 

VOH HIGH-level output voltage 
VCC=MIN, VIH =MIN, VIL =MAX, 

'OH = MAX 
Mil 2.5 3.4 V

Com'I 2.7 3.4 V 

VOL LOW-level output voltage 
VCC =MIN, VIH =MIN, VIL =MAX, 

IOL = MAX 
Mil 0.55 V

Com'I 0.5 V 

VIK Input clamp voltage VCC = MIN, II= IIK —1.2 V 

Input current at maximum 
input voltage 

V =MAX,AX V = 5.5V cc I 1.0 mA 

IIH HIGH-level input current V,,= MAX, VI =2.7V 

Cn input 50 µA 

P3 input 100 µA 

P2 input 150 µA 
_ _ 
Pd, P1, 3 inputs 200 µA 

G0, G2 inputs 350 µA 

G1 input 400 µA 

'IL LOW-level input current V = MAX, VI=0.5V 

Cn input —2 mA 

P3 input —4 mA 

P2 input —6 mA 

Po, Pt , G3 inputs —8 mA 

Go, G2 inputs —14 mA 

G1 input —16 mA 

°S 
Short-circuit output 
current3

V = MAX cc —40 -100 mA 

ICC Supply current^ (total) VCC= MAX 
Mil 69 99 mA 

Com'I 69 109 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCO=by, TA= 25C. 
3. l3 is tested with VOUT =+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. ICC is measured with G0. Gt and G2 inputs at 4.5V, all 
other inputs grounded and all outputs open. 

5. V°L= +0.45V MAX for 54S at TA = + 125°C only. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-  INVERTING OUTPUTS 

VIN / VM 

-J  ~iPML~ 

VOUT VM 

F N VIN ~ PHL_

 /I 
vM 

LHl 

VM VOUT I ` T AM I/~ cM 

VM = 1.3V tot 54LSI74LS: VM = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, V°°=5.0V 

PARAMETER TEST CONDITIONS 

54174S 

UNIT CL =15pF,RL =28012 

Min Max 

tpLH Propagation delay 
Waveform 1 7.0 ns 

tpHL Gn or P0 toany C output 7.0 

tpLH Propagation delay 7.5 
tPHL Gn or Pn to G output Waveform 2 

10.5 
ns 

tpLH Propagation delay 6.5 
tPHL Pn to P output 

Waveform 2 10 ns 

tPLH Propagation delay 10 
tpHL Cn to any C output Waveform 2 

10.5 
ns 

3.330 Signetics 



LOGIC DIVISION JANUARY 1982 

COUNTERS 54174190, 191,1S191 

• Synchronous, reversible 
counting 

• BCD/decade — '190 
4-bit binary — '191 

• Synchronous, reversible 
counting 

• Asynchronous parallel 
load capability 

• Count enable control for 
synchronous expansion 

• Single Up/Down control 
input 

DESCRIPTION 
The '190 is an asynchronously presettable 
up/down BCD decade counter. It contains 
four master/slave flip-flops with internal 
gating and steering logic to provide asyn-
chronous preset and synchronous count-
up and count-down operation. The '191 is 
similar, but is a 4-bit binary counter. 

Asynchronous parallel load capability per-
mits the counter to be preset to any de 
sired number. Information present on the 
parallel Data inputs (D0-D3) is loaded into 
the counter and appears on the outputs 
when the Parallel Load (PL) input is LOW. 
As indicated in the Mode Select Table, 
this operation overrides the counting 
function. 

Counting is inhibited by a HIGH level on 
the Count Enable (CE) input. When CE is 
LOW, internal state changes are initiated 

PIN CONFIGURATION 

'190 Presettable BCD/Decade Up/Down Counter 
'191 Presettable 4-Bit Binary Up/Down Counter 

TYPE TYPICAL MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74190 25MHz 65mA 

74191 25MHz 65mA 

74LS191 25MHz 20mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCC =5V±5%;TA =0°Ct0+70°C 

MILITARY RANGES 
VCC =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N74190N 

N74191N • N74LS191N 

Ceramic DIP 
N74190F 

N74191F • N74LS191F 
S54190F 

S54191F • S54LS191F 

Flatpack S54190W 
S54191W • S54LS191W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54174LS 

CE Input 3u1 3LSul 

Other Inputs 1ul 1LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54174 unit load is understood to be 400A IIH and -
-0.4mA IIL. 

synchronously by the LOW-to-HIGH tran-
sition of the Clock input. The Up/Down 
(U/D) input signal determines the direction 
of counting as indicated in the Mode 
Select Table. The CE input may go LOW 

LOGIC SYMBOL 

1t 
d 

15 
I ! 

1 10 
I 

9 
I 

PL 00 01 02 03 
5- Ike RC 0-13 

40 CE 

t4 CP TO --12 
00 01 02 03

I I I 1 
3 2 6 7 

VCC= Pin 16 
GND=Pin 6 

1.6mA 'IL' and a 54174LS unit load /LSul) is 209A IlH and 

when the clock is in either state, however, 
the LOW-to-HIGH CE transition must oc-
cur only when the clock is HIGH. Also, the 
U/D input should be changed only when 
either CE or CP is HIGH. 

LOGIC SYMBOL (IEEE/IEC) 
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COUNTERS 54174190,191,1S191 

Overflow/underflow indications are pro-
vided by two types of outputs, the Termi-
nal Count (TC) and Ripple Clock (RC). The 
TC output is normally LOW and goes 
HIGH when a circuit reaches zero in the 
count-down mode or reaches "9" in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either 
by counting or presetting, or until U/D is 
changed. Do not use the TC output as a 
clock signal because it is subject to de-
coding spikes. 

The TC signal is used internally to enable 
the RC output. When TC is HIGH and CE is 
LOW, the RC follows the Clock Pulse (CP) 
delayed by two gate delays. The RC output 
essentially duplicates the LOW clock 
pulse width, although delayed in time by 
two gate delays. 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. When the clock 
source has a limited drive capability this 
configuration is particularly advanta-
geous, since the clock source drives only 
the first stage. It is only necessary to 
inhibit the first stage to prevent counting 
in all stages, since a HIGH signal on CE 
inhibits the RC output pulse as indicated 
in the Mode Select Table. The timing skew 
between state changes in the first and last 
stages is represented by the cumulative 
delay of the clock as it ripples through the 
preceding stages. This is a disadvantage 
of the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all 
stages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and 
all Clock inputs are driven in parallel. The 
LOW state duration of the clock in this 

configuration must be long enough to al-
low the negative-going edge of the carry/ 
borrow signal to ripple through to the last 
stage before the clock goes HIGH. Since 
the RC output of any package goes HIGH 
shortly after its CP input goes HIGH, there 
is no such restriction on the HIGH state 
duration of the clock. 

In Figure C, the configuration shown 
avoids ripple delays and their associated 
restrictions. Combining the TC signals 
from all the preceding stages forms the 
CE input signal for a given stage. An en-
able signal must be included in each carry 
gate in order to inhibit counting. The TC 
output of a given stage is not affected by 
its own CE, therefore, the simple inhibit 
scheme of Figure A and B does not apply. 

N-STAGE COUNTER USING 
RIPPLE CLOCK 

DIRECTION 
CONTROL 

L D—~ L 
-o 

0—L_ U/D 

CE 

CP 

RD UiD 

CE 

 CP 

RC DID 

CE 

 CP 

RC 

ENABLE 0 

CLOCK 

Figure  A 

SYNCHRONOUS N-STAGE COUNTER 
USING RIPPLE CARRY/BORROW 

DIRECTION 
CONTROL L UII 

CE 

CP 

RC DID RC 

ENABLE -4 

r 
CE 

CP 

CLOCK 

DIRECTION 
CONTROL 

ENABLE 

Figure B 

L 
 a 

r 
U/D RC 

CE 

CP 

SYNCHRONOUS N-STAGE COUNTER 
WITH PARALLEL GATED 

CARRY/BORROW 

CLOCK 

1110 

CE 

CP TC -~

 f

U/D 

CE 

CP TC 

Figure C 

wD 

CP TO 
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COUNTERS 54174190,191, LS191 

LOGIC DIAGRAM '190 

LOGIC DIAGRAM `191 
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COUNTERS 54174190,191, LS'I 91 

MODE SELECT-FUNCTION TABLE, '190, '191 

OPERATING MODE 
INPUTS OUTPUTS 

PL U/D CE CP D„ O 

Parallel load L 
L 

X 
X 

X 
X 

X 
X 

L 
H 

L 
H 

Count up H L I I X count up 

Count down H H I I X count down 

Hold "do nothing" H X H X X no change 

TC AND RC FUNCTION TABLE, '190 
INPUTS TERMINAL COUNT STATE OUTPUTS 

UID CE CP O0 O1 O2 O3 TC RC 

H 
L 
L 
L 
H 
H 

H 
H 
L 
H 
H 
L 

X 
X 
if 
X 
X 

l -f 

H 
H 
H 
L 
L 
L 

X 
X 
X 
L 
L 
L 

X 
X 
X 
L 
L 
L 

H 
H 
H 
L 
L 
L 

L 
H 
7 
L 
H 
1 

H 
H 

V 
H 
H 
V 

TC AND RC FUNCTION TABLE, '191 

INPUTS TERMINAL COUNT STATE OUTPUTS 

U/D CE CP O0 O1 GZ O3 TC RC 

H 
L 
L 
L 
H 
H 

H 
H 
L 
H 
H 
L 

X 
X 

v 

X 
X 

1T 

H 
H 
H 
L 
L 
L 

H 
H 
H 
L 
L 
L 

H 
H 
H 
L 
L 
L 

H 
H 
H 
L 
L 
L 

L 
H 
l 
L 
H 
Z 

H 
H 
if 
H 
H 
is 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
I = LOW-to-HIGH clock transition. 

V = LOW pulse. 
Z = TO goes LOW one LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

V

IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 

mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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COUNTERS 54/74190,191, 1S191 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

II< Input clamp current —12 —18 mA 

IOH HIGH-level output current —800 -400 µA 

logy LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174190, 191 54174LS191 

UNIT 
Min Type Max Min Typ2 Max 

VOH HIGH-level output voltage 
VOC = MIN, VIH = MIN, 

Vll_ =MIN, 1°H= MAX 
Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH =MIN, 
VIA= MAX 

1OL = MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

1oL =4mA 74LS 0.25 0.4 V 

VIE Input clamp voltage Vcc = MIN, II= IIK -1.5 -1.5 V 

II Input current at maximum 
input voltage Vcc= MAX 

VI = 5.5V 1.0 mA 

VI =7.0V 
CE input 0.3 mA 

Other inputs 0.1 mA 

IIH HIGH-level input current Vcc = MAX 

VI = 2.4V 
CE input 120 µA 

Other inputs 40 µA 

VI=2.7V 
CE input 60 µA 

Other inputs 20 µA 

'IL LOW-level input current Vcc= MAX VI=0.4V 
CE input -4.8 -1.2 mA 

Other inputs —1.6 —0.4 mA 

1O5
Short-circuit output 
current3

Voo= MAX 
Mil -20 -65 -20 -100 mA 

Com'I -18 -65 -20 -100 mA 

Icc Supply current4 (total( Vcc = MAX 
Mil 65 99 20 35 mA 

Com'I 65 1O5 2O 35 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA=25°C. 
3. IOS is tested with VOUT= +0.5V and Vcc= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure 'cc with all inputs grounded and all outputs open. 

SigneticS 
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COUNTERS 54/74190,191, LS191 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

54174 54LS/74LS 

PARAMETER TEST CONDITIONS CL =15pF RL =40012 CL =15pF, RL =2k0 UNIT 

Min Max Min Max 

fMAx Maximum input count frequency Waveform 1 20 20 MHz 

tpLH Propagation delay 24 24 
tPHL Clock too output 

Waveform 1 
36 36 ns 

tpLH Propagation delay 20 20 
tpHL Clock to RC output 

Waveform 2 
24 24 

ns 

tPLH Propagation delay 42 42 
tpHL Clock to TC output 

Waveform 1 
52 52 

ns 

tpLH Propagation delay 45 45 
tPHL U/D to PC output 

Waveform 7 
45 45 

ns 

tpLH
tPHL

Propagation delay 
U/D to TC output 

Waveform 7 
33 
33 

33 
33 ns 

tpLH Propagation delay 22 32 
tpHL Data to O outputs Waveform 3 50 40 ns 

tpLH
tpHL

Propagation delay 
PL to any output Waveform 4 33 

50 
33
50 ns 

tpLH Propagation delay 33 33 
tpHL CE to RC output 

Waveform 2 
33 33 

ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr, t1, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA -25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74 54LSI74LS 

UNIT 
Min Max Min Max 

tw CP pulse width Waveform 1 25 25 ns 

tw PL pulse width Waveform 5 35 35 ns 

t5 Setup time, Data to PL Waveform 6 20 20 ns 

th Hold time, Data to PL Waveform 6 0 5 ns 

t fec Recovery time, PL to CP Waveform 5 40 40 ns 

t5(L) Setup time, LOW CE to Clock Waveform 8 40 40 ns 

t0(L) Hold time, LOW CE to Clock Waveform 8 0 0 ns 
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COUNTERS 54174190,191, LS191 

AC WAVEFORMS 

VM= 1.5V for 54/74 and 545/74S, VM = 1.35 for 54LSI74LS. 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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COUNTERS 54/74190,191, LS191 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tw 

VM VM 

10% 10% 

9 % 

tTH Lltl) 

—tTLH(ir) 

ITLHltrl—+

tTHL(tl)—... 

90% 

VM 

90% 

VM 

AMP (V) 

OV 

AMP (V) 

tW - ~10%  
OV 

VM = 1.3V for 54LS174LS; VM= 1.5V tot all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LS/74LS 3.OV 1MHz SOOns 15ns Ens 

54S174S 3.OV 1MHz 500ns 2.5ns 2.5n5 
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COUNTERS 54/74192,54/74193, 1S192, 1S193 

• Synchronous reversible 
4-bit binary counting 

• Asynchronous parallel 
load 

• Asynchronous reset 
(clear) 

• Expandable without 
external logic 

DESCRIPTION 
The '192 and '193 are 4-bit synchronous 
up/down counters — the '192 counts in 
BCD mode and the '193 counts in the 
binary mode. Separate up/down clocks, 
CPU and CPD respectively, simplify opera-
tion. The outputs change state synchro-
nously with the LOW-to-HIGH transition of 
either Clock input. If the CPU clock is 
pulsed while CPD is held HIGH, the device 
will count up . . . if CPD is pulsed while the 
CPU is held HIGH, the device will count 
down. Only one Clock input can be held 
HIGH at any time, or erroneous operation 
will result. The device can be cleared at 
any time by the asynchronous reset pin —
it may also be loaded in parallel by activat-
ing the asynchronous parallel load pin. 

Inside the device are four master-slave JK 
flip-flops with the necessary steering 
logic to provide the asynchronous reset, 
load, and synchronous count up and 
count down functions. 

Each flip-flop contains JK feedback from 
slave to master, such that a LOW-to-HIGH 

PIN CONFIGURATION 

'192 Presettable BCD Decade Up/Down Counter 
'193 Presettable 4-Bit Binary Up/Down Counter 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 

74192 32MHz 65mA 

74LS192 32MHz 19mA 

74193 32MHz 65mA 

74LS193 32MHz 19mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV±S%;TA=O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP 
N74192N 
N74193N 

• 
• 

N74LS192N 
N74LS193N 

Ceramic DIP 
N74192F 
N74193F 

• 
• 

N74LS192F 
N74LS193F S54193F 

S54LS192F 
• S54LS193F 

F latpack 
S54193W 

S54LS192W
• S54LS193W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1 LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and 
—0.4mA 'IL 

transition on the CPU input will decrease 
the count by one, while a similar transition 
on the CPUu input will advance the count 
by one. 

One clock should be held HIGH while 
counting with the other, because the cir-

LOGIC SYMBOL 

11 15 1 10 9 

b I I I I 

5-

4 — 

PL DO D1 

cP5

CPD 

MR OD O1

D2 D3 

Tcu

O2
TcD

O3 

I 1 
14 3 

Vcc = Pin 16 
OND=Pin e 

I I I 
2 e 7 

0- 12 

O-13 

— 1.emA 'IL' and a 54174LS unit load (LSul) is 20µA IIN and 

cuit will either count by two's or not at all, 
depending on the state of the first flip-
flop, which cannot toggle as long as either 
Clock input is LOW. Applications requir-
ing reversible operation must make the 
reversing decision while the activating 
clock is HIGH to avoid erroneous counts. 

LOGIC SYMBOL (IEEEIIEC) 

SIg1Pifics 3.339 



LOGIC DIVISION JANUARY 1982 

COUNTERS 54/74192,54/74193, 1S192, 1S193 

The Terminal Count Up (TCu) and Terminal 
Count down (TCD) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the '192 and 
15 for the '193), the next HIGH-to-LOW 
transition of CPu will cause TCu to go 
LOW. TCu will stay LOW until CPu goes 
HIGH again, duplicating the count up 
clock, although delayed by two gate de-
lays. Likewise, the' D output will go LOW 
when the circuit is in the zero state and 
the CPD goes LOW. The TC outputs can be 

LOGIC DIAGRAM, '192 

STATE DIAGRAM, '192 MODE SELECT-FUNCTION TABLE, '192 

LOGIC EQUATIONS 
FOR TERMINAL COUNT 

TCU = OD.O3.CPU
TCD = O0 O1 .O2-O3.c PD

COUNT UP 
COUNTDOWN 

used as the Clock input signals to the next 
higher order circuit in a multistage 
counter, since they duplicate the clock 
waveforms. Multistage counters will not 
be fully synchronous, since there is a two-
gate delay time difference added for each 
stage that is added. 

The counter may be preset by the asyn-
chronous parallel load capability of the cir-
cuit. Information present on the parallel 
Data inputs (DD-D3) is loaded into the 

counter and appears on the outputs re-
gardless of the conditions of the Clock in-
puts when the Parallel Load (PL) input is 
LOW. A HIGH level on the Master Reset 
(MR) input will disable the parallel load 
gates, override both Clock inputs, and set 
al l O outputs LOW. If one of the Clock in-
puts 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. 

OPERATING 
MODE 

INPUTS OUTPUTS 

MR PL CPU CPD DD D, D2 D3 Qo Q1 O2 O3 TCu TCD

Reset (clear) H 
H 

X 
X 

X 
X 

L 
H 

X X X 
X X X 

X L 
X 

L L L 
L L L L 

H 
H 

L 
H 

Parallel load 

L 

L 
L 
L 

L 

L 
L 
L 

X 

X 
L 
H 

L 

H 
X 
X 

L 

L 
H 
H 

L 

L 
X 
X 

L 

L 
X 
X 

L 

L 
H 
H 

L L L L 

L L L L 
Qn=Dn
O0 =D0

H 

H 
L 
H 

L 

H 
H 
H 

Count up L H I H X X X X Count up HIa1 H 

Count down L H H I X X X X Count down H HIb) 

H=HIGH voltage level 
L = LOW voltage level 
X = Dont' care 
I = LOW.to.HIGH clock transition 
NOTES 
a. TCU=CPU at terminal count up IHLLH). 
b. CT D=CPD at terminal count down ILLLLI. 
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COUNTERS 54/74192,54/74193, LS192, LS193 

LOGIC DIAGRAM, '193 

STATE DIAGRAM, '193 MODE SELECT-FUNCTION TABLE, '193 

LOGIC EQUATIONS FOR 
TERMINAL COUNT 

TCU = O0.O1 O2O3 U 
iCD =OD•0t •02.03•CPD

COUNT UP 
COUNTDOWN 

OPERATING 
MODE 

INPUTS OUTPUTS 

MR FE CPD CPD Dg D1 D2 O3 00 Qt 02 03 TCD TCD

Reset clear) 
H 
H 

X 
X 

X 
X 

L 
H 

X X X 
X X X 

X L 
X L 

L L L 
L L L 

H 
H 

L 
H 

Parallel load 

L 
L 
L 
L 

L 
L 
L 
L 

X 
X 
L 
H 

L 
H 
X 
X 

L 
L 
H 
H 

L 
L 
H 
H 

L 
L 
H 
H 

L 
L 
H 
H 

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

"
" 

L 
H 
H 
H 

Count up L H I H X X X X Count up H(v) H 

Count down L H H I X X X X Count down H H(d)

H = HIGH voltage level 
L = LOW voltage level 
X = DonE care 
I = LOW-to-HIGH clock transition 
NOTES 
C. TCU =CPU at terminal count up (HHHH). 
d. TCD =CPD at terminal count down (LLLL). 
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COUNTERS 54/74192,54/74193, 1S192, 1S193 

FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 

r  '192 DECADE COUNTER 
CLEAR 1 J 1 

DATA 

LOAD 

Doj I I 
D, J I I 

I I 
O2 

J I I 

Dg I I 
COUNT 

UP 

COUNT 
DOWN 

Oa 

OUTPUTS 

CARRY 

I I u I 

Q3 I I I 
I I I 

1 1 1 1 1 U 

BORROW 

SEQUENCE 
ILLUSTRATED ~-- ~~-

CLEAR PRESET 

101 ITI 
B  

1 
COUNT UP 1 ~r—COUNTDOWN e~ 

NOTES 
1. Clear overrides load, data, and Count inputs. 
2. When Counting up, count-down input must be high; when Counting down, Cout-up input 

must be high. 

FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 

'193 BINARY COUNTER 
CLEAR 

LOAD 

DATA 

COUNT2 

COUNT 
DOWN 

OUTPUTS' 

CARRY 

BORROW 

SEQUENCE 
ILLUSTRATED 

1

1— ~J 

~Da J

I Dr I f —
I I

I 
I  

D2 I I I 

D3J I I L_ 
I 

I I UP I 1 I 
I 

2T 

I 1 I I I I 
I 

i l l I 

Q2 :j ) 

d,3 I I I l 

I I I I 1 U I I 

101 

CLEAR 

1 3131 

PRESET 

14 1O 0 
COUNT UP 

1 2j 
COUNT DOWN 13

~ 

UNT D 14 13 

NOTES 
1. Clear overrides load, data, and Count inputs. 
2. When Counting up, Countdown input must be high; when Counting down, Countup input 

must be high. 
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COUNTERS 54174192, 54174193,1S192,1S193 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage — 0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

— 0.5 to 
+7.0 V 

' IN Input current 
—30t0 

+5 
—30t0 

+1 
—30t0 
r5 

—30t0 
+1 

mA 

VouT Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc

—0.5 to 
+ V00 

—0.5t0 

+Vcc 

—0.5t0 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS UNIT 

Min Nom Max Min Nom Max 

V00 Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VI4 HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 mA 

IOL LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mu —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt
54174192, '193 54174LS192, '193 

UNIT 
Min Typ2 Max Min Typ2 Max 

V0H HIGH-level output voltage 
V00 MIN VIH =MIN, 
VIL= MAX, 'OH = MAX 

Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, 
VIH =MIN, 
VIL=MAX 

IoL=MAX 
Mil 0.2 0.4 0.25 0.4 V 

Com'I 0.2 0.4 0.35 0.5 V 

IoL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = M N, II = IIK -1.5 -1.5 V 

Input current at maximum 
input voltage 

V MAX 
oc

VI =5.5V 1.0 mA 

V1=7.0V 0.1 mA 

114 HIGH-level input current V0C = MAX 
VI = 2.4V 40 µA 

V1=2.7V 20 µA 

' IL LOW-level input current Vcc= MAX, V1=0.4V -1.6 -0.4 mA 

Short-circuit output 
los current3 Vcc MAX 

Mil -20 -65 -20 -100 mA 

Com'I -18 -65 -20 -100 mA 

'cc Supply current4 (total) V00- MAX 
Mil 65 89 19 34 mA 

Com'I 65 102 19 34 mA 

NOTES 
For conditions shown as MIN or MAX, use he appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VOC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCc -  VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with Parallel Load and Master Reset inputs grounded, all other outputs at 4.5V and all outputs open. 
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COUNTERS 54/74192,54/74193, 1S192, 1S193 

AC CHARACTERISTICS TA=25°c, VGG=5.0V 

PARAMETER TEST CONDITIONS 

54/74 54LS/74LS 

UNIT CL=15pF, RL=4000 CL=15pF, RL=2k0 

Min Max Min Max 

f MAX Maximum input count frequency Waveform 1 25 25 MHz 

tpLH Propagation delay 

tPHL CPU input to TCU output 
Waveform 2 

26 
24 

26 
24 

ns 

t PLH Propagation delay 

tPHL CPD input to TCD output 
Waveform 2 

24 
24 

24 
24 ns 

tpLH Propagation delay 

tPHL CPU or CPD to Qn outputs 
Waveform 1 38 

47 
38 
47 

ns 

tpLH Propagation delay 

t PHL PL input to Qn output 
Waveform 3 

40 
40 

40 
40 

ns 

tpHL Propagation delay, MR to output Waveform 4 35 35 ns 

NOTE 
Per industry convention, i MAX is the worst case value of the maximum device operating frequency with no constraints on tr, if, pulse width o duty cycle. 

AC SETUP REQUIREMENTS TA=25°c, VGG=5.0v 

PARAMETER TEST CONDITIONS 
54/74 54LSI74LS 

UNIT 
Min Max Min Max 

ty CPU pulse width Waveform 1 20 20 ns 

t CPD pulse width Waveform 1 20 20 ns 

tw PL pulse width Waveform 3 20 20 ns 

tw MR pulse width Waveform 4 20 20 ns 

to Setup time, Data to PL Waveform 5 20 20 ns 

th Hold time, Data to PL Waveform 5 0 5 ns 

tree Recovery time, PL to CP Waveform 3 40 40 ns 

tree Recovery time, MR to CP Waveform 4 40 40 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

VCc 

DEFINITIONS 

VCC 

RL= Load resistor to VGG; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes Ug and probe capacitance; see AC CHARACTERIS-TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1 N3064, or equivalent. 

tTLH tml. Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

Iw 

VM 

90% 

—lTHLlif( 

..— tTLHltr( 

tTLHltrl— 

tTHL(ifl—+ 

90 

VM 

90% 

VM 

AMP (VI 

OV 

AMP (VI 

10% 
1W   OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54/74 3.OV 1MHz SOOns 7ns 7ns 

54LS/74LS 3.OV 1MHz 500ns 15n5 Ens 

54SI74S 3.OV 1MHz 500ns 2.5n5 2.Sns 
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COUNTERS 54174192, 54174193, LS192, LS193 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

  11iMA% 

CPU or CP❑ ~- V,,,, VM VM 

~iPHL'—

On ~VM 

~tPLH~ 

 T VM
Waveform 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

AND PARALLEL LOAD TO CLOCK RECOVERY TIME 

DHJ 

I~  tW ~I 
VM 

MI~ 
tW 

~I 
PL VM V VM

I— trec 

CPU or CPD VM

On

— tPLH—I 

/VM 

- ~PHL—I 

VM r 

CLOCK TO TERMINAL COUNT DELAYS 

CPU or CPD

TCU or TCD 

MR 

Waveform 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

CPU or CPD 

On

VM 

L 

M 

tree

/

 T VM
~iPHL~ 

VM / 

Waveform 3 Waveform 4 

SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 

PL~ 

~ VM
///////!!///////////////// VM

t
h 

VM VM

On •_' O =~~D~ 
VM = t.5V for 54/74 end 54S/74S, VM = 1.3V for 54LS/74L5. 
The eheded areas indicate when the input in permitted to change for predictable 
output pertormance. 

Waveform 5 

APPLICATION 

UP CLOCK 

DOWN CLOCK 

PARALLEL LOAD 

RESET 

8•BIT UP/DOWN COUNTER WITH PARALLEL LOAD 
DATA INPUT 

 n 

Dc Dr D2 D3 Dc Dr D2 03 

CPU TCu   CPo TCu — CARRY 

CPo '193 TCo CPo y93 TCo — SORROW 

PL MR —PL MR —
Oo Or 02 03 00 Or 02 03 

V 
OUTPUT 
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SHIFT REGISTERS 54174194, LS194A, S194 

• Buffered clock and 
control inputs 

• Shift left and shift right 
capability 

• Synchronous parallel and 
serial data transfers 

• Easily expanded for both 
serial and parallel 
operation 

• Asynchronous Master 
Reset 

• Hold (do nothing) mode 

DESCRIPTION 

The functional characteristics of the '194 
4-Bit Bidirectional Shift Register are indi-
cated in the Logic Diagram and Function 
Table. The register is fully synchronous, 
with all operations taking place in less 
than 20ns (typical) for the 54/74 and 54LS1 
74LS, and 12ns (typical) for 54S/74S, mak-
ing the device especially useful for imple-
menting very high speed CPUs, or for 
memory buffer registers. 

The '194 design has special logic features 
which increase the range of application. 
The synchronous operation of the device 
is determined by two Mode Select inputs, 
Sc and S1. As shown in the Mode Select 
Table, data can be entered and shifted 
from left to right (shift right, Qo-Q1, etc.) 
or, right to left (shift left, Q3—Q2, etc.) or, 
parallel data can be entered, loading all 4 
bits of the register simultaneously. When 
both So and S7 are LOW, existing data is 
retained in a hold (do nothing) mode. The 
first and last stages provide D-type Serial 
Data inputs (DsR, DSL) to allow multistage 

PIN CONFIGURATION 

4-Bit Bidirectional Universal Shift Register 

TYPE TYPICAL fMAx
TYPICAL SUPPLY CURRENT

(Total) 

74194 36M Hz 39mA 

74LS194A 36MHz 15mA 

74S194 105MHz 85mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =SV±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±10%;TA =-55°Cto+125°C 

Plastic DIP 
N74194N • N74LS194AN 

N74S194N 

Ceramic DIP 
N74194F • N74LS194AF 

N74S194F 
S54194F • S54LS194AF 

S54S194F 

Flatpack 
S54194W • S54LS194AW 

S54S194W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54/74 54174S 54/74LS 

All Inputs 1ul 1Sul 1LSul 

Q0- Q3 Outputs 10u1 10Sul 10LSul 
NOTE 
Where a 54/74 unit load lull is understood to be 40µA IIH and — 1.6mA IIL, a 54/74S unit load (Sup is 50µA IIH and 
— 2.omA IIL, and 54/74LS and load (LSul) is 20µA IIM and — 0.4mA IIL. 

shift right or shift left data transfers with-
out interfering with parallel load opera-
tion. 

Mode Select and Data inputs on the 54S/ 
74S194 and 54LSI74LS194A are edge-trig-
gered, responding only to the LOW-to-
HIGH transition of the Clock (CP). There-
fore, the only timing restriction is that the 
Mode Control and selected Data inputs 
must be stable one setup time prior to the 
positive transition of the clock pulse. The 
Mode Select inputs of the 54/74194 are 

LOGIC SYMBOL 

gated with the clock and should be 
changed from HIGH-to-LOW only while 
the Clock input is HIGH. 

The four parallel data inputs (Do-D3) are 
D-type inputs. Data appearing on D5-D3 in-
puts when So and S7 are HIGH is trans-
ferred to the Qo-Q3 outputs respectively, 
following the next LOW-to-HIGH transi 
tion of the clock. When LOW, the asyn-
chronous Master Reset (MR) overrides all 
other input conditions and forces the Q 
outputs LOW. 

LOGIC SYMBOL (IEEE/IEC) 

10 

1 

SRG4 

M3 

c4 

1-12~-

R 

1,4D 

3,40 

40 

40 

3,40 

2.4D 

15 

14 

13 

12 
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SHIFT REGISTERS 54174194, LS194A, S194 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

CP MR S1 S DSH DSL Dn O0 O1 O2 03 
Reset (clear) X L X X X X X L L L L 

Hold (do nothing) X H I(al I(al X X X qo q1 q2 q3 

Shift Left I 
I 

H 
H 

h 
h 

I(a)

I(a)

X 
X 

I 
h 

X 
X 

q1

q1

q2

q2 

q3

q3

L 
H 

Shift Right 
I 
t 

H 
H 

1(a)
Ilal 

h 
h 

I 
h 

X 
X 

X 
X 

L 
H 

qo 

qg 

q1

q1 

q2 

R2 

Parallel Load I H h h X X do do d1 d2 d3 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L =LOW voltage level. 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

dn(gn)= 

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

S =Don't care. 
I =LOW-to-HIGH clock transition. 

NOTES 
a. The HIGH-to-LOW transition of the SD and S1 inputs on the 54/74194 should only take place while CP Is HIGH for 

conventional operation. 

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT 
AND CLEAR SEQUENCES 

Signetics 3.347 



LOGIC DIVISION JANUARY 1982 

SHIFT REGISTERS 54174194, LS194A, S194 

LOGIC DIAGRAM 

LOGIC DIAGRAM 
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SHIFT REGISTERS 54174194, LS194A, S194 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current -30to 
+5 

—30t0 
+1 

—30t0 
+5 

—30t0 
+5 

—30t0 
+1 

—30t0 
+5 

mA 

VOUT
Voltage applied to output in HIGH 
output state 

—0.5 to 
+ VOO

-0.5 to 
+ VOO

—0.5 to 
+ VOO

—0.5 to 
+ VOO

—0.5 to 
+ VOO

-0.5 to 
+ VOO

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

VCO Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

I1K Input clamp current —12 —18 —18 mA 

ION HIGH-level output current —800 -400 -1000 µA 

logy LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

NOTE 
vIL= +0.7V MAX for 54S at TA = + 125°c only. 
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SHIFT REGISTERS 54174194, LS194A, S194 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54/74194 54/74LS194A 54/74S194 

UNIT 
Min Typ2 Max Min Type Max Min Typ2 Max 

HIGH-level 
VO" output voltage 

Vcc= MIN, VIH = MIN, 
VIL = MAX, IOH = MAX 

Mil 2.4 3.4 2.5 3.5 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.5 2.7 3.4 V 

LOW-level 
VOL output voltage 

Vcc=MIN, 

VIH = MIN, 
VIL=MAX 

IOL=MAX 
Mil 0.2 0.4 0.25 0.4 0.55 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp 
voltage 

Vcc= MIN, II=IIK —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
VOc =MAX 

VI=5.5V 1.0 1.0 mA 

V1= 7.0V 0.1 mA 

HIGH-level 
I" input current 

V =MAX 
cc 

VI =2.4V 40 µA 

V1 2.7V 20 50 µA 

LOW-level 
L input current 

V = MAX 
Oc

VI = 0.4V - 1.6 -0.4 mA 

VI=0.5V -2.0 mA 

Short-circuit 
los output current3

Vcc = MAX 
Mil —20 -57 -20 -100 -40 -100 mA 

Com'I —18 —57 —20 -100 -40 -100 mA 

Supply current° 
cc (total) Vcc= MAX 39 63 15 23 85 135 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOLT= +0.5V and VCC= VCC MAX +o.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open, Di inputs grounded and 4.5V applied to Sg, S1, MR and the serial inputs, Icc is tested with a momentary ground, then 4.5V applied to CF. 
5. VOL=+0.45V MAX for54S at TA =+125°C Only. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54/74 54LS/74LS 54S/74S 

UNIT CL =15pF,RL =4000 CL =15pF RL =2k0 CL =15pF RL =2800 

Min Max Min Max MIn Max 

f 
frequency 
Maximum clock 

MAX Waveform 1 25 25 70 MHz 

tpLH Propagation delay 
tpHL Clock to output 

Waveform 1 22 
26 

22 
26 

4.0 
4.0 

12 
16.5 

ns 

t Propagation delay 
PHL MR to output 

Waveform 2 37 30 18.5 ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr, t f, pulse width or day cycle. 

AC SETUP REQUIREMENTS TA = 25 5C, V =5.oV 

PARAMETER TEST CONDITIONS 54/74 54LS174LS 54S/74S UNIT 
Mln Max Min Max Min Max 

tw(L) Clock pulse width, HIGH Waveform 1 20 20 7 ns 

tw(L) MR pulse width, LOW Waveform 2 20 20 12 ns 

t5 Setup time, Data to Clock Waveform 3 20 20 5.0 ns 

th Hold time, Data to Clock Waveform 3 0 0 3.0 ns 

t5(L) Setup time LOW, Sn to CPlal Waveform 4 30 30 11 ns 

t5(H) Setup time HIGH, SN to CP Waveform 4 30 30 11 ns 

th Hold time, Sn to CP Waveform 4 0 0 3.0 ns 

trec Recovery time, MR to CP Waveform 2 25 25 9.0 nS 
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SHIFT REGISTERS 54174194, LS194A, S194 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 
AND CLOCK PULSE WIDTH 

I
~_ 11fMAX-+I 

CP 
VM VM 

IPHL ̀  IPLHL 

O 
VM  VM 

CP\
VM

I5(H)_j..___..., , 1
_ thIH) 

te(L) 

VM 

t5(L) 

O /VM VM 

Waveform 1 Waveform 3 

VM = t.SV for 54S/ 745; VM = t.3V for 54LS/ 74LS. 

The shaded areas indicate when the input is permitted to change predictable output performance 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

MR\ 

CP 

O 

 I YM 
tyy 

~--~ Irec 

 / VM 

ftPHLj 

\VM 
 / 

Waveform 2 

SETUP AND HOLD TIMES 
FOR So AND S1 INPUTS 

SO, 51(e) 
////// V V 

54174 ONLY =  
Id `  M 

ts(H)I  I5(LI  

so, Si
54S174S, 54LS174L5 

CP 

t (H~ 

VM 

  w.—ihl H) tslL)f.—~ 

VM 

Waveform 4 

ihll) 

VM 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, IN3064, or equivalent. 

ITLH' ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

IW 

VM 

10% 10% 

  AMP (V) 
90% 

~ITHL(It) ITLHItr)-'

-ITLHIIr) ITHL(If)-

ov 

90 

VM 

90% 

VM 

AMP (V) 

~10% 
1w   0V 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH ITHL 

54/74 3.OV 1MHz 500n5 7ns ins 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

54S/74S 3.OV 1MHz 500ns 2.5n5 2.5ns 
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SHIFT REGISTERS 54/74195, LS195A, S195 

• Buffered Clock and 
Control inputs 

• Shift right and parallel 
load capability 

• J-K (D) inputs to first 
stage 

• Complement output from 
last stage 

• Asynchronous Master 
Reset 

DESCRIPTION 
The functional characteristics of the '195 
4-Bit Parallel Access Shift Register are in-
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari-
ety of shifting, counting and storage appli-
cations. It performs serial, parallel, serial-
to-parallel, or parallel-to-serial data trans-
fers at very high speeds. 

The '195 operates on two primary modes: 
shift right (QD —Q1) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data en-
ters the first flip-flop (Qo) via the J and K 
inputs when the PE input is HIGH, and is 
shifted 1 bit in the direction QD—Q1—Q2—
Q3 following each LOW-to-HIGH clock 
transition. The J and K inputs provide the 
flexibility of the JK type input for special 
applications and, by tying the two pins 
together, the simple D type input for gen-
eral applications. The device appears as 
four common clocked D flip-flops when 
the PE input is LOW. After the LOW-to-
HIGH clock transition, data on the parallel 

PIN CONFIGURATION 

4-Bit Parallel Access Shift Register 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 

74195 39M Hz 39mA 

74LS195A 39MHz 14mA 

74S195 105MHz 70mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5Vs10%;TA =-55°Cto+125°C 

Plastic DIP 
N74195N • N74LS195AN 

N74S195N 

Ceramic DIP 
N74195F • N74LS195AF 

N74S195F S54LS195AF 

Flatpack S54LS195AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

All Inputs lul 1Sul 1LSul 

All Outputs lOul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load lull is understood to be 40CA IIH and — 1.6mA IIL, a 541745 unit load (Sup is 50PA IIH and 
-2.0mA IIL, and a 54174LS unit load ILSUI) is 20NA IIH and —0.4mA IIL-

inputs(DD-D3)istransferredtotherespec-
tive QD-Q3 outputs. Shift left operation 
(Q3—Q2) can be achieved by tying the Qn
outputs to the Dr_1 inputs and holding the 
PP input low. 

All parallel and serial data transfers are 
synchronous, occuring after each LOW-to-
HIGH clock transition. The '195 utilizes 
edge-triggering, therefore, there is no 
restriction on the activity of the J, K, Dn, 

LOGIC SYMBOL 

and PE inputs for logic operation, other 
than the setup and release time require-
ments. 

A LOW on the asynchronous Master Reset 
(MR) input sets all Q outputs LOW, inde-
pendent of any other input condition. The 
MR on the 54/74195 is gated with the 
clock. Therefore, the LOW-to-HIGH MR 
transition should only occur while the 
clock is LOW to avoid false clocking on 
the 54/74195. 

LOGIC SYMBOL (IEEE/IEC) 

9 4 

d l 
5 

I I I 
6 7 

'S,'LS195 

10 

'195 

M1 
SRG4 

R 

C211 -+ 

& P C211 

1 1 

10 SRG4 
PE t3 D1 02 03

2 - J 

10 - CP O3 11 1,2J 1,2J 

3 -O K 1,26 15 1,2K 15 

MR Op O1 O2 O3 1,20 1,20 

I l i i i 20 
14 5 1,2D 14 

1 15 14 13 12 
13 6 13 

ACC = Pin 16 
GND=Pin 6 

12 12 

11  %_ 11 
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SHIFT REGISTERS 54174195, LS195A, S195 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MR OP PE J K Do O0 Ot O2 O3 O3

Asynchronous Reset L X X X X X L L L L H 

Shift, Set First Stage 
Shift, Reset First Stage 
Shift, Toggle First Stage 
Shift, Retain First Stage 

H 
H 
H 
H 

I 
I 
I 
I 

h 
h 
h 
h 

h 
I 
h 
I 

h 
I 
I 
h 

X 
X 
X 
X 

H 
L 
qo 
qo 

q0 
qo 
qo 
q0 

q1 
q1 
qt 
qt 

q2 
q2 
q2 
q2 

42 
q2 
q2 
q2 

Parallel Load H I I X X do d0 dt d2 d3 d3

H = HIGH voltage level. 
L = LOW voltage level. 
X = Don't care. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
do Inn)= Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition. 

t = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

— 0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current 
-30 to 
+5 

—30t0 
+1 

-30 to 
+5 

—30 to 
+5 

—30t0 
+1 

-30 to 
+5 

mA

V 
our 

Voltage applied to output in HIGH 
output state 

—0.5 to 
+ Vcc

—0.5 to 
+ Voc

—0.5 to 
+ VGG

—0.5 to 
+ Vcc 

-0.5 to 

+ Vcc 
—0.5 to 

+ Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFT REGISTERS 54174195, LS195A, S195 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 +0.7 +0.8 V 

Com'I +0.8 +0.8 +0.8 V 

IIK Input clamp current —12 —18 —18 mA 

'OH HIGH-level output current —800 -400 -1000 µA 

logy LOW-level output current 
Mil 16 4 20 mA 

Com'I 16 8 20 mA 

TA Operating free-air temperature 
M i I —55 +125 —55 +125 —55 +125 °C 

Com'I 0 70 0 70 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54/74195 54174LS195A 54174S195 

UNIT 
Min Type Max Min Type Max Min Typ2 Max 

HIGH-level 
VOH output voltage 

Vcc= MIN, VIH = MIN, 
'IL = MAX, 'OH= MAX

Mil 2.4 3.4 2.5 3.4 2.5 3.4 V 

Com'I 2.4 3.4 2.7 3.4 2.7 3.4 V 

V LOW-level 
°~ output voltage 

V _ VIH 
ccMlN,

=MIN, 
VIA = MAX 

Ion= MAX 
Mil 0.2 0.4 0.25 0.4 0.5 V 

Com'I 0.2 0.4 0.35 0.5 0.5 V 

1oL=4mA 74LS 0.25 0.4 V 

ViK 
Input clamp 
voltage 

Vcc= MIN, 11= IIK —1.5 —1.5 —1.2 V 

Input current 
II at maximum 

input voltage 
Vcc = MAX 

VI=5.5V 1.0 1.0 mA 

VI= 7.0V 0.1 mA 

HIGH-level 
lH input current 

V =MAX 
0° 

V1=2.4V 40 µA 

V1= 2.7V 20 50 µA 

LOW-level 
1L input current 

V =MAX 
cc 

V1= 0.4V -1.6 -0.4 mA 

V1= 0.5V -2 mA 

Short-circuit 
los output current3

Vcc = MAX 
Mil —20 -57 -20 -100 -40 -100 mA 

Com'I —18 —57 —20 -100 -40 -100 mA 

Supply current4
lOO (total) 

V = MAX 
Mil 39 63 14 21 70 99 mA 

Com'I 39 63 14 21 70 109 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCc=5V, TA 25C. 
3. IOS is tested with vouT= +0.5V and VCc= VCc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open, PE grounded, and 4.5v applied to the J, K, and Data Inputs, ICC is measured by applying a momentary ground, followed by 4.5V to MA, and then a momem 

tarp ground, followed by 4.SV to clock. 
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SHIFT REGISTERS 54174195, LS195A, S195 

AC CHARACTERISTICS TA =25°C,Vcc =5.oV 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 54S174S 

UNIT CL =15pF RL =4000 CL =15pF,RL=2k0 CL =15pF RL =2800 

Min Max Min Max Mln Max 

f 
frequency 
Maximum clock 

MAx Waveform 1 30 30 70 MHz 

tpLH Propagation delay 
tpHL Clock to output Waveform 1 22 

26 
22 
26 

12 
16.5 ns 

f Propagation delay 
PHL MR to output 

Waveform 2 30 30 18.5 ns

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device opera Ing frequency with no constraints on tr, ti, pulse width or du y cycle. 

AC SETUP REQUIREMENTS TA =25°C, Vcc=5.oV 

PARAMETER TEST CONDITIONS 54174 54LS174LS 54SI74S UNIT 
Min Max Min Max Min Max 

tw Clock pulse width Waveform 1 16 16 7 ns 

tw Master Reset pulse width Waveform 2 12 12 12 ns 

to Setup time, J, Rand Data 
to Clock Waveform 3 20 15 5.0 ns 

f Hold time, J, Rand Data 
h to Clock 

Waveform 3 0 0 3.0 ns 

i s Setup time, PE to Clock Waveform 4 25 25 11 ns 

th Hold time, PE to Clock Waveform 4 0 0 0 ns 

trec Recovery time, MR to Clock Waveform 2 25 25 9.0 ns 

AC WAVEFORMS 

cP 

0 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

I~- 11fMAX~I 

VM VM yM 

tw

tPHL IPLH~ 

~yM  VM 

Waveform 1 

DATA SETUP AND HOLD TIMES 

cP\ VM

 T 

yM O VM 

~VM 

PE 

cP 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

MR 

 J VU 

cP 

0 

+—tyyy irec 

  VU 

f 
tPHL'I 

^
VU
 / 

Waveform 2 

SETUP AND HOLD TIMES 
PARALLEL ENABLE TO CLOCK 

SERIAL-SHIFT RIGHT PARALLEL LOAD 

ty(HI-► I~ talLly 
yfi h=0 -- ih=d 

On RESPONSE 

yM \ f VM 

 X On On-1 

Waveform 3 Waveform 4 
VM = 1.5V for 54/74 and 54SI74S; VM= 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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SHIFT REGISTERS 54/74195, LS195A, S195 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90% -

NEGATIVE trVM

PULSE 1U% 

POSITIVE 
PULSE 

10% 

W 

VM 

10% 

-..--tTHLItf) tTLH(tr) . .

.—tTLH(tr) tTHL(If)—e

AMP (V) 

OV 

90% 

VM 

iW 

90% 

VM 

10% 

VM = 1.3V for 54LSI74LS; VM = 1.SV for all other TTL families. 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.OV 1MHZ 500ns 7ns 7ns 

54LSI74LS 3.OV 1MHZ SOOna 15n5 Ens 

54S174S 3.OV 1MHZ 500ns 2.550 2.5n5 
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COUNTER 541741S197 

Presettable 4-Bit Binary Ripple Counter 

• High speed 4-bit binary 
counting 

• Asynchronous parallel 
load for presetting 
counter 

• Overriding Master Reset 
• Buffered Qo output drives 

CPi input plus standard 
fan-out 

DESCRIPTION 
The '197 is an asynchronously presettable 
binary ripple counter partitioned into 
divide-by-2 and divide-by-8 sections with 
each section having a separate Clock 
input. State changes are initiated in the 
counting modes by the HIGH-to-LOW tran-
sition of the Clock inputs, however, state 
changes of the Q outputs do not occur 
simultaneously because of the internal 
ripple delays. Designers should keep in 
mind when using external logic to decode 
the Q outputs, that the unequal delays can 
lead to decoding spikes, and thus a de-
coded signal should not be used as a 
strobe or clock. The QC flip-flop is trig-
gered by the CPC input while the CPt input 
triggers the divide-by-8 section. 

TYPE TYPICAL 1MAX TYPICAL SUPPLY CURRENT 

74LS197 40MHz 16mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VcC =5V±5%;TA =0°Cto+70°C 

MILITARY RANGES 
V00 =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS197N 

Ceramic DIP N74LS197F S54LS197F 

Flatpack S54LS197W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

CPC Clock input 6LSul 

CPt Clock input 3.5LSul 

All Other inputs 1LSul 

Q0-Q3 Outputs 10LSul 

NOTE 
Where a 54174LS unit load ILSut is 20µA IIH and - 0.4mA 'IL 

puts LOW. The counter is also asynchro- D3) inputs into the flip-flops. The counter 
The device has an asynchronous active- nously presettable. A LOW on the Parallel acts as a transparent latch while the PL is 
LOW Master Reset (MR) input which over- Load (PL) input overrides the Clock inputs LOW and any change in the D inputs will 
rides all other inputs and forces all out- and loads the data from parallel Data (DC- be reflected in the outputs. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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COUNTER 54/741S197 

LOGIC DIAGRAM 

O2 O3

I I =Pin Numbers 

ACC = Pin 14 
GND=Pin 7 

MODE SELECT-
FUNCTION TABLE 

OPERATING 
MODE 

INPUTS OUTPUT 

MR PL CP Dn Qn

Reset (Clear) L X X X L 

Parallel Load H 
H L X H 

L X L L 
H 

Count H H I X count 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
1 =HIGH-to-LOW Clock transition 

COUNT SEQUENCE 

COUNT 
4-BIT B NARY1

Q3 Q2 Q/ Qo

U
1

 A
 

W
 

N
 

O
 

(O
 

O
D

 
V

 
O

) 
(C

) 
A

 
G

) 
N

- 
O

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

NOTE 
1. OQ connected to input CP1; input applied to CPS. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range 
unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

VGG Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 -0.5 to +5.5 V 

'IN Input current —30 to + 1 —30 to + 1 mA 

V Voltage applied to output 
our in HIGH output state 

_ 0.5 to + V cc - 0.5 to + V cc V 

TA 
Operating free-air 
temperature range 

—55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

I1K Input clamp current — 18 mA 

'OH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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COUNTER 54174LS4 97 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174LS197 

UNIT 
Min Typ2 Max 

VoH HIGH-level output voltage 
Vcc= MIN, VIH = MIN, VIL = MAX, 

ICH=MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL = MAX 

IOL= MAX 
Mu I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VCc= MIN, Il= IIK —1.5 V 

II
Input current at maximum 
input  a P 9 

Vcc=MAX, V1 5.5V 
Do-D3, PL 0.1 

-- 
mA 

MR, CPa, CP1 0.2 mA 

IIH HIGH-level input current Vcc=MAX, V1 2.7V 
Do-D3, PL 20 µA 

MR, CPo, CP1 40 µA 

' IL LOW-level input current V = MAX, V1= 0.4V 

D5-D3, PL -0.4 mA 

Mfg input —0.8 
-

mA 

CPo input —2.4 mA 

CP1 input —1.3 mA 

Ios Short-c3  cuit output 
current 

Vcc = MAX —20 -100 mA 

Icc Supply current4 (total) Vcc= MAX 16 27 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA 25'C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with all inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25°c, Vcc =5.0V 

54LS174LS 

PARAMETER TEST CONDITIONS CL =15pF, RL =2k0 UNIT 

Min Max 

tMAX Maximum count frequency Waveform 1 
o 30 MHz 

1 15 MHz 

tPLH Propagation delay Waveform 1 
15 

ns
t PHL CPO to Q0 21 

tPLH 
t PHL 

Propagation delay 
CP 1 1 to Q Waveform 1 

19 
35 ns 

tPLH Propagation delay 51 
t PHL CP1 to Q2 Waveform 1 

63 
nS 

tPLH 
t PHL 

Propagation delay 
CP to Q 1 3 

Waveform 1 
78 95 nS 

tPLH Propagation delay 27 
tpHL Data to output 

Waveform 2 44 
ns 

tPLH Propagation delay 
Waveform 3 

39 ns
tPHL PL to output 

45

t 
HL P 

Propagation delay 
MR to output 

Waveform 4 51 ns 

Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on rr, 4, pulse width or duty cycle. 
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COUNTER 541741S197 

AC SETUP REQUIREMENTS TA =25CC, Vcc =5.oV 

PARAMETER TEST CONDITIONS 
54LSI74LS 

UNIT 
Min Max 

tw Clock pulse width Waveform 1 
CPD 20 ns 

CP1 30 ns 

tw MR pulse width Waveform 4 15 ns 

tyy PL pulse width Waveform 3 20 ns 

t3(H) Setup time HIGH Data to PL Waveform 5 10 ns 

th(H) Hold time HIGH Data to PL Waveform 5 20 ns 

ts(L) Setup time LOW Data to PL Waveform 5 15 nS 

t (L) Hold time LOW Data to PL Waveform 5 20 ns 

trec Recovery time MR to CP Waveform 4 30 ns 

trec Recovery time PL to CP Waveform 3 30 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT 
AND CLOCK PULSE 

I IIMAX 

DELAYS 
WIDTH 

PARALLEL DATA TO OUTPUT DELAYS 

cP \VM VM VM on VM L VM 

I.tPLHH 
~tW 

r_IPHL.l 

'~tPHL

`

l tPLH_j 
on VM T VM 

a }V M ~VM 

Waveform i 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TIME 

PL \VM / VM 

cP 

O 

ttPLH 
AND 

• tPHL 

Waveform 3 

D 

PL 

O 

Waveform 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Ma \VM / VM 

cP 

— tW —~ 

—irec~`1\ 

 / 

DATA SETUP AND HOLD TIMES 

~tPHL~ 

Waveform 4 

Waveform 5 

Vµ = 1.5V for 54174 and 5451745: 5M = 1.3V tot 54LSi74LS. 
The shaded areas Indicate when the input is permitted to change for predictable output pertormance. 
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COUNTER 541741S197 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH' ITHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW 

VM VM 

10% 10% 

90 

•—tTHL(II) 

—ITLH(Ir) 

ITLH(Ir)—

ITHL(II)—.-

AMP (V) 

OV 

90% 

VM 

1W 

90% 

VM 

10% 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rats Pulse Width ITLH 1THL 

54174 3.OV 1MHz 500n$ 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15n5 Ens 

54S174S 3.OV 1MHz sOOns 2.5n5 2.5n5 
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SHIFT REGISTER 54174199 

• Buffered clock and 
control inputs 

• Shift right and parallel 
load capability 

• Fully synchronous data 
transfers 

• J-K (D) inputs to first 
stage 

• Clock enable for hold (do 
nothing) mode 

• Asynchronous Master 
Reset 

DESCRIPTION 
The functional characteristics of the '199 
8-Bit Parallel-Access Shift Register are in-
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari-
ety of shifting, counting and storage appli-
cations. It performs serial, parallel, serial 
to parallel, or parallel to serial data trans-
fers at very high speeds. 

The '199 operates in two primary modes: 
shift right (00—Q1) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data 
enters the first flip-flop (Qo) via the J and K 
inputs when the PE input is HIGH, and is 
shifted one bit in the direction Q0-.Q1 Q3
following each LOW-to-HIGH clock transi-
tion. The J and K inputs provide the flexi-
bility of the J-K type input for special ap-

PIN CONFIGURATION 

8-Bit Parallel-Access Shift Register 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 

74199 35M Hz 90mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V 5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =5V m10%;TA =-55°Cto+125°C 

Plastic DIP N74199N 

Ceramic DIP N74199F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1 u 

Q0-Q7 Parallel outputs 10ul 

NOTE 
A 54174 unit load (oil is understood to be 400A IiH AND — 1.6rrrA ii L. 

plications and, by tying the two pins to-
gether, the simple D-type input for general 
applications. The device appears as eight 
common clocked D flip-flops when the PE 
input is LOW. After the LOW-to-HIGH 
clock transition, data on the parallel in-
puts (DD-D7 ) is transferred to the respec-
tive QD-Q7 outputs. 

All parallel and serial data transfers are 
synchronous, occuring after each LOW-to-
HIGH clock transition. The '199 utilizes 
edge-triggering, therefore, there is no 
restriction on the activity of the J, K, Dn , 
and PE inputs for logic operation, other 

LOGIC SYMBOL 

23 3 5 7 9 16 18 20 22 

CP 

CE 
MR GO 01 02 03 04 GS GB 07 

Y I I I I I I I I 
14 4 6 8 10 15 17 19 21 

ACC = Pin 24 
GND= Pin 12 

23 

2 

9 to 

16 

20 

22 

than the setup and release time require-
ments. 

The clock input is a gated OR structure 
which allows one input to be used as an 
active-LOW Clock Enable (CE) input. The 
pin assignment for the CP and CE inputs 
is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition 
of CE input should only take place while 
the CP is HIGH for conventional opera-
tion. 

A LOW on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing al l bit 
positions to a LOW state. 

LOGIC SYMBOL (IEEEIIEC) 

11 
SRG8 

13 1 & 
>c21-

1 

18 

15 

17 

19 
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SHIFT REGISTER 54174199 

LOGIC DIAGRAM MODE SELECT-FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUTS 

MR CP CE PE J K Dn Qg Qt ••• Qg QT
Reset (clear) L X X X X X X L L ••• L L 

Shift, Set 

First Stage 
H I I h h h X H qo "• qs qs 

Shift, Reset 

First Stage 
H I I h I I X L qo ••• qs qe 

Shift, Toggle 

First Stage 
H I I h h I X qo qo • qe qs 

Shift, Retain 

First Stage 
H I I h I h X qo qo "' qa qs 

Parallel Load H I I I X X do do di ••• ds d7

Hold 
(do nothing) 

H I heal X X X X qo qt ' qs q7 

H =HIGH voltage level steady state. 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L =LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X =Don't care. 
d(g)= Lower case letters indicate the state of the referenced input (or output) one 

setup time prior to the LOW-to-HIGH clock transition. 
I =LOW-to,HIGH clock transition. 

NOTE _ 
a. The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conven-

tional operation. 

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 
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SHIFT REGISTER 54174199 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 -30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54,74 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current — 12 mA 

'OH HIGH-level output current —800 µA 

log LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174199 

UNIT 
Min Type Max 

VQH HIGH-level output voltage 
Vcc =MIN, VIH  = MIN, VIL =MAX, 

'OH =MAX 
Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN, VIH =MIN, VIA =MAX, 

logy= MAX 
Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, II = IIK —1.5 V 

Input current at maximum 
input voltage 

Vcc — MAX, v,=5.5V 1.0 mA 

IIH HIGH-level input current Vcc =MAX, V1= 2.4V 40 µA 

'IL LOW-level input current Vcc =MAX, VI =0.4V -1.6 mA 

'OS 
Short-circuit output 
current3 Vcc— MAX 

Mu —20 —57 mA 

Com'I —18 —57 mA 

Icc Supply current4 (total) Vcc = MAX 90 127 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA 25C. 
3. IOS is tested with VOUT = +0.5V and VCC=VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with K, J and D inputs at 4.5V, momentary ground clock, then apply 4.SV, ground CE, MR and RE. 
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SHIFT REGISTER 54174199 

AC CHARACTERISTICS TA =25°C, Vcc =S.oV 

PARAMETER TEST CONDITIONS 

54,74 

UNIT CL =15pF, RL =4000 

Min Max 

Maximum clock 
fMAx frequency 

Waveform 1 25 MHz 

t PLH Propagation delay 
tPHL Clock to output 

Waveform 1 
26 
30 ns 

tPHL 
Propagation delay 

to output MR 
Waveform 2 35 ns 

Per industry convention, fMAx is the worst case of the maximum device operating frequency with no constraints on 

pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°C, Vcc =5.OV 

PARAMETER TEST CONDITIONS 
54174 

UNITMln 
Max 

tw Clock pulse width Waveform 1 20 ns 

tw MR pulse width Waveform 2 20 ns 
t5 Setup time, J, K and Data to clock Waveform 3 20 ns 
t h Hold time, J, K and Data to clock Waveform 3 0 ns 
t5 Setup time, CE to clack Waveform 3 30 ns 
t h Hold time, CE to clock Waveform 3 0 ns 
t5 Setup time, PE to clock Waveform 3 30 ns 
th Hold time, PE to clock Waveform 3 0 ns 

trec Recovery time, MR to clock Waveform 2 30 ns 

AC WAVEFORMS 

cP 

CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 

 IIIMA% 

v 

I 
I~iW 

«tPHL1 tPLH+ 

1 
M J VM 

the number of clock pulses required between the tPLH and iPHL 
measurements can be determined from the appropriate Truth Table. 

Waveform 1 

CP 

0 

MASTER RESET PULSE WIDTH 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

rw 

1 
/ VM 

~IPHLa.1 

VM 
 / 

Waveform 2 

VM = 1.5v rot 541r4 and 5451145, VM = r 3 ran 54LS11aL5. 

The shaded areas indicate when he input is permirredlro change for predictable pedormancee. 

CE may change only from HIGH to LOW while CP is LOW. 

\ Vu

CONDITIONS', UP=HIGH 

Wavelorm 3 
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SHIFT REGISTER 54174199 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL=Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes li9 and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance Should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW 

VM VM 

0% 10% 

90% 

—tTHL(tt) 

—*TLHltd 

iTLH(tr)—

tTH L(tlh 

90% 

VM 

90% 

VM 

tW 

AMP (V) 

CV 

AMP (V) 

10% 
0V 

VM = 1.3V for 54LS174LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rats Pulse Width tTLH tTHL 

54174 3.OV tMHz 500n5 7ns 7ns 

54LS/74LS 3.OV 1MHz 500ns 15ns Ens 

54S174S 3.OV 1MHz 500es 2.5ns 2.5ns 
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MULTI VIBRATOR 54174221 

• Pulse width variance is 
typically less than ±0.5% 
for 98% of the units 

• The '221 demonstrates 
electrical and switching 
characteristics that are 
virtually identical to the 
'121 one•shots 

• Pin-out is identical to the 
'123 

• Overriding Reset 
terminates output pulse 

• B input has hysteresis for 
improved noise immunity 

• Maximum pulse width: 
54221: 21 seconds 
74221: 28 seconds 

DESCRIPTION 

The '221 is a dual monostable multivi-
brator with performance characteristics 
virtually identical to those of the '121. 
Each multivibrator features an active LOW 
going edge input (A) and an active HIGH 
going edge input (B), either of which can 
be used as an Enable input. 

Pulse triggering occurs at a particular volt-
age level and is not directly related to the 
transition time of the input pulse. Schmitt-
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering 
from inputs with transition rates as slow 
as 1 volt/second, providing the circuit with 
excellent noise immunity of typically 1.2 
volts. A high immunity to Vcc noise of 
typically 1.5 volts is also provided by inter-
nal latching circuitry. 

PIN CONFIGURATION 

Dual Monostable Multivibrator 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74221 42n5 36mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V±10%;TA=-55°Cto+125nC 

Plastic DIP N74221N 

Ceramic DIP N74221F S54221F 

Flatpack S54221W 

FUNCTION TABLE 
(Each monostable) 

INPUTS OUTPUTS 

Re A B O D 

L X X L H 
X H X L H 
X X L L H 
H L I SL V 
H I H SL V 
I L H .SL V 

In addition, see description and 
switching characteristics. 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

= LOW-to-HIGH transition 
1 =HIGH-to-LOW transition 

JL = One HIGH-level pulse 

V = One LOW-level pulse 

Once fired, the outputs are independent of 
further transitions of the A and B inputs 
and are a function of the timing compo-
nents. The output pulses can be termi-
nated by the overriding active LOW Reset 
(Ro). Input pulses may be of any duration 
relative to the output pulse. Output pulse 
length may be varied from 35 nanosec-
onds to the maximums shown in the FEA-
TURES by choosing appropriate timing 

LOGIC SYMBOL 

INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 

A Input lul 

B, RD Inputs 2u1 

All Outputs 10ul 

NOTE 
A 54/74 unit load lull is understood to be 40µA IIH and 
— 1.6rnA IIL 

components. With Rext=2kt1 and Ceot =0, 
an output pulse of typically 30 nanosec-
onds is achieved which may be used as a 
do triggered reset signal. Output rise and 
fall times are TTL compatible and inde-
pendent of pulse length. 

Pulse width stability is achieved through 
internal compensation and is virtually in-
dependent of Vcc and temperature. In 

(Continued) 

LOGIC SYMBOL (IEEEIIEC) 

1 
13 & 

ifl. 
. 2 

3 ! R
14X 

~ 
4 

15X 

CX 

CXIRX 

` & 1 _R 
5 10 

11! 

~ 

8 12 
X 

X 

cX 

CXIRX 
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MULTI VIBRATOR 54174221 

DESCRIPTION (Continued) 

most applications, pulse stability will only 
be limited by the accuracy of external tim-
ing components. 

Jitter-free operation is maintained over 
the full temperature and Vcc ranges for 
more than six decades of timing capaci-
tance (10pF to 10µF) and more than one 
decade of timing resistance (2k0 to 30k0 
for the 54221 and 2k0 to 40k0 for the 
74221). Throughout these ranges, pulse 
width is defined by the following relation-
ship: (see Figure A) 

tw(out) = Cext Rext In2 
t (out)=_ 0.7Cext Rext 

In circuits where pulse cutoff is not criti-
cal, timing capacitance up to 1000µF and 
timing resistance as low as 1.4k0 may be 
used. 

Pin assignments for these devices are 
identical to those of the '123 so that the 
'221 can be substituted for those products 
in systems not using the retrigger by 
merely changing the value of Rex1 and/or 
Cext 

OUTPUT PULSE WIDTH vs TIMING RESISTOR VALUE 

10ms 

1ms 

100ns 

tons 

t_t____s i 

  uiuuu . •uuu 

Gex~ 

..u1ll __...uI, 
2 4 7 10 20 40 70 100 

Rest—Timing Resistor Value—k!2 

Figure A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

' IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

I1K Input clamp current — 12 mA 

'OH HIGH-level output current —800 µA 

logy LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'l 0 70 °C 
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MULTI VIBRATOR 54174224 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174221 

UNIT 
Min Type Max 

V 
T+ 

Positive-going threshold 
at A and B 

V MIN cc= 2.0 V 

V 
T

Negative-going threshold 
at A and B 

V
= MIN cc 0.8 V 

VOH HIGH-level output voltage Vcc= MIN, 'OH= MAX 
Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc = MIN, IOC= MAX 
Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK — 1.5 V 
I 
I 

Input current at maximum 
input voltage 

V MAX, V = 5.5V cc= 1.0 mA 

IIN HIGH-level input current Vcc =MAX, V1= 2.4V 
A input 40 µA 

B, RD inputs 80 µA 

'IL LOW-level input current Vcc =MAX, V1= 0.4V 
A input —1.6 mA 

B  O inputs —3.2 mA 

los 
Short-circuit output 
current3 VOO =MAX

Mil —20 —55 mA 
Com'I —18 —55 mA 

Icc Supply current (total) Vcc = MAX 
Quiescent 26 50 mA
Triggered 46 80 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25'C. 
3. IOS is tested with VOuT= +0.5V and VCC= VCC MAX +0.5v. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

54/74 
PARAMETER TEST CONDITIONS CL=15pF, RL =4000 UNIT 

Min Max 

tpLH Propagation delay Waveform 1 70 ns 
tpHL A input to Q & output Cext= 80pF, Rext= 2k0 80 ns 

tpLH Propagation delay Waveform 2 55 ns 
tpHL B input to Q & Q output Cent=80p F, Rest=2k0 65 ns 

tpLH Propagation delay Waveform 3 40 ns 
tpHL Ao input to Q & 6 output Cext=80pF, Rext=2k0 27 ns 
t Minimum output pulse width Cext=0PF, Rext=2k0 20 50 ns 

Cext=80pF, R50 = 2k0 70 150 ns 
t Output pulse width Cest= 100pF, Rest= 10k0 650 750 ns 

Cext= 1µF, Rest= 10k0 6.5 7.5 ms 

AC SETUP REQUIREMENTS TA = 25°C, Vcc=S.oy 

PARAMETER TEST CONDITIONS 
54174 

UNIT 
Min Max 

tw Minimum input pulse width to trigger Waveforms 1 & 2 50 ns 
tw Minimum Reset pulse width Waveform 3 20 ns 

t fec Recovery time from Reset to trigger input Waveform 3 15 ns 

Rent External timing resistor range 
Mil 1.4 30 k0 

Com'I 1.4 40 k0 

Cest External timing capacitance range 0 1000 µF 

Output duty cycle 
Rex1=2k0 67

Rext= Rext(MAX) 90 
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MULTI VIBRATOR 54174221 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TOO AND OUTPUTS, PROPAGATION DELAY B INPUT TO O AND O OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS AND INPUT AND OUTPUT PULSE WIDTHS 

A 

1PLH 

tPHL 

O 

1 
1w 

T~ f VM 

 tw 

  VM VM 

VM

 iW 

/ VM

-t W

B ~VM 

tPLH-

O 

O 

tPHL—

—~ 

~VM 

  1VM
tW 

\VM 

tW

}, VM

Waveform 1 Waveform 2 

VM = t5V for 54 74 end 54S 745, VM = t3V for 54L5 74L5 

DIRECT RESET DELAYS AND RECOVERY TIME 

A 

B 

RD

O 

O 

VM 

tW
ran 

I 

VM } )VM 
~` 

1PHL I 

\T VM 

1PLH 

I VM

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 

tTLH• tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

IW 

VM VM 

10% 10% 

90% 

.-tTHL(tl) 

n- tTLH(tr) 

ITLH(Ir)-

tTH Lltf)-.. 

90% 

VM 

90% 

VM 

AMP (V) 

0V 

AMP (V) 

10% 
tw  0V 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Wldth tTLH 1THL 

54174 3.OV 1MHz 500ns Ins 7ns 

54LSI74LS 3.OV 1MHz 500ns 15ns Ens 

54S/74S 3.05 1MHz 5000s 2.5ns 2.5n5 
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BUFFERS 54174LS240, 54/741S241, S240, S241 

FUNCTION TABLE, '240 

INPUTS OUTPUTS 

OEa la OEb Ib Ya Yb

L L L L H H 
L H L H L L 
H X H X (Z) (Z) 

FUNCTION TABLE, '241 

INPUTS OUTPUTS 

OEa la OEb Ib Ya Yb

L L H L L L 
L H H H H H 
H X L X (Z) (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

IZI = HIGH Impedance (off) state 

PIN CONFIGURATION 

'240 Octal Inverter Buffer (3-State) 
'241 Octal Buffer (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS240 11 ns 24mA 

74S240 4.5ns 93mA 

74LS241 12ns 25mA 

74S241 fins 112mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V t5%;TA =0°CIo+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°CIo+125°C 

Plastic DIP 
N74LS240N • 
N74LS241N • 

N74S240N 
N74S241N 

Ceramic DIP 
N74LS240F • 
N74LS241F • 

N74S240F 
N74S241F 

S54LS240F 
S54LS241F 

• 
• 

S54S240F 
S54S241F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

Ia0-1a3 Ib0"b3 Inputs 1Sul 1LSul 

OEa, OEb, OEd Inputs 1Sul 1LSul 

All Outputs 24SuI 32LSul 

NOTE 
A 54I74S and load (Sul) is 50pA IIH and — 2.0mA 'IL and a 54I74LS and load (LSul) i$ 20 A IIH and — 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFERS 54/741S240, 54/741S241, S240, S241 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

V

' IN Input Current 
- 30 to 

+1
-3010 

+5
-30t0 

+1
 -3010 

+5 mA 

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc

-0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp Current —18 —18 mA 

I CH HIGH-level output current 
Mil —12 —12 mA 

Com'I —15 —15 mA 

I OL LOW-level output Current 
Mil 12 48 mA 

Com'I 24 64 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Corn') 0 70 0 70 °C 

External resistance between any input or Vcc 
and ground 40 dl 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Teat Switch 1 Switch 2 

IPZH 
1PZL 
1PHZ
1PLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, IN3064, or equivalent. 
Rx= 1k0 for 54174, 54S/74S, Rx= 5k0 for 54L5/74LS. 
ITLH. tTHL values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VU 

1W 

VU 

10% 10% 

90% 

..—ITHLIIt) 

-.--ITLH14)

ITLH(Ir)— ' 

ITH LItI). _. 

90% 90% 

VU VU 

AMP (VI 

OV 

AMP (V) 

tW   OV 

VM = 1.3V for 54L5/74L5; vM = 1.5v for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amptituda Rap. Rata Pulse Width 1TLH ITHL 

54/74 3.OV 1MHz 500ns 7ns 7ns 

5415174L5 3.OV 1MHz 50ons 15ns fins 

54S174S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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BUFFERS 54/741S240, 54174LS241, S240, S241 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54174LS240, 241 54/74S240, 241 

UNIT 
Min Typ2 Max Min Type Max 

OVT Hysteresis (VT* -VT _ ) Vcc = MIN 0.2 0.4 0.2 0.4 V 

VOH HIGH-level output voltage 

V = MIN VIH =MIN, VIL =0.5V, 
'OH = MAX 2.0 2.0 V 

Vcc=MIN, 
VIH = MIN, 

IoH= —3mA 2.4 3.4 2.4 3.4 V 

VIL= MAX IoH= — 1mA 74S 2.7 V 

VOL LOW-level output voltage 
Vcc =MIN, IOL =MAX 

M i I 0.4 0.55 V 

VIH = MIN, Com'I 0.5 0.55 V 
VIL -MAX IOL =12mA 74LS 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK -1.5 -1.2 V 

Off-state output current, 
IOZH HIGH-level voltage applied 

Vcc = MAX, VIH =MIN, 
VIL = MAX 

VO =2.4V 50 µA 

VO = 2.7V 20 µA 

Off-state output current, 
IOZL LOWlevel voltage applied 

Vcc= MAX, VIH = MIN, 
VIL = MAX 

VO =O.4V -20 µA 

VO =O.5V -50 µA 

Input current at maximum 
II input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

V1= 7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX, V1= 2.7V 20 50 µA 

'IL LOW-level input current Vcc= MAX 

V 1= 0.4V -0.2 mA 

V1=0.5V 
lao- Ia3r'bo- Ib3 inputs -400 µA 

~ a,OEb,OEb inputs -2 mA 

los 
Short-circuit output 
currenrrent 

Vcc = MAX -40 -130 -50 -225 mA 

I Supply current° total cc PP Y (total) V MAX cc= 

ICCH 
'LS240 Mil & Com'I 

17 27 mA 

26 44 mA ICCL 
29 50 mA IccZ

ICCH 

'LS241 Mil & Com'I 

17 27 mA 

27 46 mA ICCL 
32 54 mA Iccz 

IccH

'S240 

Mil 80 123 mA 

Com'I 80 135 mA 

Mil 100 145 mA 
ccL Com'I 100 150 mA 

Mil 100 145 mA 

Com'I 100 150 mA 

'S241 

Mil 95 147 mA 

Com'I 95 160 mA 

Mil 120 170 mA 
ICCL Com'I 120 180 mA 

Mil 120 170 mA 

I6OZ Com'I 120 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25'C. 
3. IOS is tested with VOUT= +0.5V and VCC' VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. ICC is measured with outputs open. 
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BUFFERS 541741S240, 54/741S241, S240, S241 

AC CHARACTERISTICS TA =25°C, V~c =5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 54SI74S 

UNIT CL =45pF RL =6670 CL =50pF, RL =900 

Mln Max Min Max 

iPLH Propagation delay 
PHL 

Waveform 1,'240 18 ns 

tPL" Propagation delay 
tpHL 

Waveform 2,241 
18 
18 

9 
9 

ns 

tpzH Enable to HIGH Waveform 3 

LS 23 ns 

'S240 10 ns 

'S241 12 ns 

tPZL Enable to LOW Waveform 4 30 15 ns 

tpHZ Disable from HIGH Waveform 3, CL=5pF 18 9 ns 

tpLZ Disable from LOW Waveform 4, CL =5pF 25 15 ns 

AC WAVEFORMS 

OE 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VIN /VM 

I 

~VM 

J  L IPHL'I I~tPLH~ 

VOUT \VM VM 

VIN 

I 

VM VM 

I'tPHL tPL 

VOUT \VM VM 

Waveform 1 Waveform 2 

3•STATE ENABLE TIME TO HIGH LEVEL 3•STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 

Y&Y 

\VM 

_tPZH 

/V M OE 

tPHZ 

L V M 

o.SV 

~V 7 L VM 

— tPZL• 

-1.sv Y&V T VM 

~t PLZ~ 

Waveform 3 Waveform 4 

VM = 1.3V for 54LSIT4LS, VM = 1.5V for all other TTL families. 

1.5V 

—55V 
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TRANSCEIVERS 541741S242, 1S243 

FUNCTION TABLE, '242 

INPUTS INPUT/OUTPUT 

OEA OEB An Bn

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

FUNCTION TABLE, '243 

INPUTS INPUT/OUTPUT 

OE p OEB An Bn

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

H = HIGH voltage level 
L = LOW voltage level 

(Z) = HIGH impedance (off) state 
la) = This condition is not allowed due to excessive cur 

rents. 

PIN CONFIGURATION 

'242 Quad Inverting Transceiver (3-State) 
'243 Quad Transceiver (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURENT 

(Total) 

74LS242 iOns 27mA 

74LS243 12n5 28mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =SV±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS242N • N74LS243N 

Ceramic DIP N74LS242F • N74LS243F S54LS242F • S54LS243F 

Flatpack S54LS242W • S54LS243W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

A, B Outputs 30LSul 

NOTE 
Where a 54I74LS unit load (LSull is 20µA IIH and — 0.4mA /ILL 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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TRANSCEIVERS 54174LS242, LS243 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

VcO Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

'IN Input current —30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE 
VIN limited to +5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER

54/74LS 
UNIT 

Mln Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIN HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com9 +0.8 V 

IIH Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —12 mA 

Com'I — 15 mA 

'DL LOW-level output current 
Mil 12 mA 

Com'I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

ipzH 
1PZL 

tPHZ 
tpLz 

Open 

Closed 

Closed 

Closed 

Closed 

Open 

Closed 

Closed 

DEFINITIONS 

RL = Load resistor to VCC, see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
R1= Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are IN916. 1N3064, or equivalent. 
Rx= lklt for 54174. 545174S. R5 =5kll for 54LSI74LS. 
tTLH iTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VU 

tW 

VU 

10% 10% 

90% 

-ITHLIItl ITLHltrl--

-ITLHltrl tTHLlt11-.- 

90% 90% 

M VU 

AMP IVI 

0V 

AMP IVI 

 1W  
~10% 

0v 

VM = 1.3V for 54LS/7d LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500n5 7n5 7n5 

54LS/74LS 3.0V 1MHz 5o0ns 15n5 Ens 

54Sl74S 3.0V 1MHz 5opns 2.5n5 2.Sns 
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TRANSCEIVERS 541741S242, 1S243 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 

54174LS242 
54174LS243 UNIT 

Min Type Max 

dVT Hysteresis (VT+ -VT _ ) Vcc= MIN 0.2 0.4 V 

VON HIGH-level output voltage 
Vcc =MIN, VIH=MIN, VIL =0.5V, IoH =MAX 2.0 V 

Vcc =MIN, VIH=MIN, VIL=MAX, IOH=-3mA 2.4 3.1 V 

VOL LOW-level output voltage Vcc = MIN, VIH = MIN, VIL= MAX 
1OL = MAX 

Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, II= IK -1.5 V 

Off-state output Current, 
IOZH HIGH-level voltage applied Vcc= MAX, VIH= MIN, VIL=MAX, VO =2.7V 40 µA 

Off-state output current, 
OZL LOW-level voltage applied Vcc=MAX VIH= MIN, VIL= MAX, VO= 0.4V -200 µA 

Input current at maximum 
II input voltage Vcc= MAX 

VI=5.5V A, B inputs 0.1 mA 

VI= 7.0V OEA, OEB inputs 0.1 mA 

IIH HIGH-level input current Vcc= MAX, VI= 2.7V 20 µA 

'IL LOW-level input current Vcc= MAX, VI=0.4V 

A inputs 
OEA' OEB = VIL = MAX 

-0.2 mA 

B inputs 
OEA, OEB= VIH= MIN 

-0.2 mA 

OEA, OEB inputs -0.2 mA 

'OS 
Short-circuit output 
currenent 

Vcc= MAX -40 -130 mA 

ICC Supply current" (total) VcC = MAX 

ICCH Outputs HIGH 

'242 

22 38 mA 

ICCL Outputs LOW 29 50 mA 

l I Outputs OFF 29 50 mA 

ICCH Outputs HIGH 

'243 

22 38 mA 

ICCL Outputs LOW 29 50 mA 

ICCz Outputs OFF 32 54 mA 

IOTES 
. For conditions shown as MI`! or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
. All typical values are at VCC=5V, TA =25°C. 
. IOS is tested with VouT= +0.5V and VCC = VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit shoultl not exceed one 

second. 

• ICC is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 

AC CHARACTERISTICS TA =25°c, Vcc =5.oV 

PARAMETER TEST CONDITIONS 

54174LS242 541741S243 

UNIT CL =45pF RL =667t1 CL =45pF, RL =66711 

Min Max MIn Max 

tPLH Propagation delay 
t PHL 

Waveform 1 t418 
no 

tpLH Propagation delay 
t PHL 

Waveform 2 18
18 

ns 

tpzH Enable to HIGH Waveform 3 23 23 ns 

tpzL Enable to LOW Waveform 4 30 30 ns 

tpHZ Disable from HIGH Waveform 3, CL= 5pF 18 18 ns 

tpLZ Disable from LOW Waveform 4, CL= 5pF 25 25 ns 
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TRANSCEIVERS 541741S242, 1S243 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

OE 

O 

VtH~VM 

LtPHL- I 

VOUT 
`

VM 

VIN VM 

I~tPHL• 

VOUT 1 VE,

I

~VM 

f tPLHH 

VM

Waveform 1 Waveform 2 

VM = 1.3V for 54LS/74LS. VM = 1.5V for all other TTL families. 

3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

OE 

O 

DISABLE TIME FROM LOW LEVEL 

VM 

~tPZl 

T VM 

Waveform 3 Waveform 4 

 II
VM 

I~ tPLZ 

  T 
-1.5V 

0.5V 
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BUFFERS 541741S244, S244 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE, I, OEe Ip Y, Yp

L L L L L L 
L H L H H H 
H X H X (Z) (Z) 

H = HIGH voltage level 
L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance )Ofp state 

PIN CONFIGURATION 

Octal Buffers (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS244 12ns 25mA 

74S244 fins 112mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vic=5V Y5%;TA =0°Cto+70°C 

MILITARY RANGES 
Vcc =5Vx10%;TA=-55°Cto+125°C 

Plastic DIP N74LS244N • N74S244N 

Ceramic DIP 74LS244F • N74S244F S54LS244F • S54S244F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 541745 54174LS 

All Inputs 1Sul 1LSul 

All Outputs 24Sul 30LSul 
NOTE 
A 54/745 unit load (Sul) s 50µA IIH and — 2.0mA IIL, and a 54I74LS unit load ILSol) is 20µA IH and — 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFERS 54174LS244, S244 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V

'IN Input current 
—30 to 
+1 

—30 to 
+5 

—30 to 
+1 

—30 to 
+5 

mA 

VDUT Voltage applied to output in HIGH output state 
—0.5 to 
t VCC 

—0.5 to 
+ VCC 

—0.5 to 
+ VcC 

—0.5 to 

+ Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 541745 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

I IK Input clamp current —18 —18 mA 

lo H HIGH-level output current 
Mil —12 —12 mA 

Com'I —15 —15 mA 

IDL LOW-level output current 
Mil 12 48 mA 

Com'I 24 64 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

NOTE 

VIL= + 0.7V MAX for 54S at TA = + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch1 Switch 

t PZH 
t PZL 
t PHZ 

rPLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC: see AC CHARACTERISTICS for value, 
CL =Load capacitance includes j ig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916. rN30ed. or equivalent. 
RX = l IsP for 54174. 54S174S. RX = Sklt for 54LS174LS. 
ITLH• iTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

~tTHL110 ITLHOrl —~ 

—ITLHIIrl ITHLI41--

AMP (VI 

OV 

90 % 90% 

VM VM 

AMP (VI 

10% f 1W ' l0%
  OV 

VM = 1 3V for 54LSf74LS; VM = r 5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplllude Rep. Rate Pulse Width tTLH 1THL 

54/74 3.0V 1MHz 500ns 7..s Ins 

54LS174LS 3.0V 1MHz SOOns 15ns Ens 

54S174S 3.0V 1MHz 500ns 2.5n5 2.5n5 

3.380 Signetics 



LOGIC DIVISION JANUARY 1982 

BUFFERS 54/741S244, S244 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
S4174LS244 54174S244 

UNIT 
Min Type Max Min Type Max 

PVT Hysteresis (VT+ -VT _ ) Vcc= MIN 0.2 0.4 0.2 0.4 V 

VOH HIGH-level output voltage 

Vcc = MIN, VIH = MIN, VIL = 0.5V, 
IOH = MAX 2.0 2.0 V 

Vcc =MIN VIH =MIN,VIL =MAX, 
OH= —3mA 24 3.4 2.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH = MIN, 
VIL = MAX 

IOL= MAX 
Mil 0.4 0.55 V 

Com'I 0.5 0.55 V 

logy= 12mA 74LS 0.4 V 

VIK Input clamp voltage Vcc = MIN, l,= IIK -1.5 -1.2 V 

Off-state output current, 
Io2H HIGH-level voltage applied 

Vcc = MAX, VIH = MIN, 
VIL = MAX 

VO =2.7V 20 µA 

VO= 2.4V 50 µA 

Off-state output current, 
IOZL LOW-level voltage applied 

Vcc = MAX, VIH = MIN, 
VIL = MAX 

VO= 0.4V -20 µA 

VO =0.5V -50 µA 

Input current at maximum 
II input voltage Vcc= MAX 

V1= 5.5V 1.0 mA 
VI= 7.0V 0.1 mA 

'IN HIGH-level input current Vcc= MAX, V1= 2.7V 20 50 µA 

'IL LOW-level input current Vcc = MAX 

V1=0.4V -0.2 mA 

V1= 0.5V 
OE inputs -2.0 mA 

Other inputs -0.4 mA 

Short-circuit output 
os current3 Vcc= MAX -40 -130 -50 -130 mA 

'cc Supply current° (total) VOO = MAX 

IccH Outputs HIGH 
Mil 17 27 95 147 mA 

Com'I 17 27 95 160 mA 

IccL Outputs LOW 
Mil 27 46 120 170 mA 

Com'I 27 46 120 180 mA 

Iccz Outputs OFF 
Mil 32 54 120 170 mA 

Com'I 32 54 120 180 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCc= 5V, TA= 25°c. 
3. IOS is tested with VOUT= +0.5V and Vcc= VCc MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. 'cc is measured with outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 54S174S 

UNIT CL =45pF, RL =6670 CL =50pF, RL =904 

Min Max Mln Max 

tpLH Propagation delay Waveform 1 18 9 ns 

tpHL Propagation delay Waveform 1 18 9 ns 

tpZH Enable to HIGH Waveform 2 23 12 ns 

t PZL Enable to LOW Waveform 3 30 15 ns 

tPHz Disable from HIGH Waveform 2, CL =5pF 18 9 ns 

t PLz Disable from LOW Waveform 3, CL =5pF 25 15 ns 
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BUFFERS 541741S244, S244 

AC WAVEFORMS 

WAVEFORM FOR NON•INVERTING OUTPUTS 3•STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

IN ~VS, 

I~1PHL ~I 

VOUT 
`

VM 

I

'VM 

I~tPLH~ 

VM

VM

1PZH 

a ~VM 

Waveform 1 Waveform 2 

3•STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE 

I

~y M

I' iPZL 

` 
O } VM 

I

~VM 

I~ tPLZ 

Waveform 3 

— D.5V 

VM = 1.3V for 54LS/74LS, VM= 1.5V for all other TTL families. 

=1.5V 

—1 5V 
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TRANSCEIVER 54/74LS245 

Octal Transceiver (3-State) 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PNP inputs for reduced 

loading 
• Hysteresis on all Data 

inputs 

DESCRIPTION 

The LS245 is an octal transceiver featur 
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc-
tions. The outputs are all capable of sink-
ing 24mA and sourcing up to 15mA, pro-
ducing very good capacitive drive charac-
teristics. The device features a Chip En-
able (CE) input for easy cascading and a 
Send/Receive (SIR) input for direction con-
trol. All Data inputs have hysteresis built 
in to minimize ac noise effects. 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE SIR An Bn

L L A=B INPUTS 
L H INPUT B=A 
H X (Z) (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

IZI = HIGH impedance "otf' slate 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS245 8ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V s5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5Vt10%;TA =-55°Cto+125°C 

Plastic DIP N74LS245N 

Ceramic DIP N74LS245F S54LS245F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1 LSuI 

All Outputs 30LSul 
NOTE 
A 54I74LS unit load (LSuIl Is 20µA IIH and —0 4rt1A  'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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TRANSCEIVER 541741S245 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 -0.5 to + 7.0 V 

IlN Input current —3O to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE 
VIN limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER

54174LS 
UNIT 

Min Nom Max 

VOO Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

V IN HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

I IN Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —12 mA 

Com'I —15 mA 

IOL LOW-level output current 
Mil 12 mA 

Com'I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

tPZH 
tPZL 
ipHZ 
tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL =Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx = /kit for 54174, 54S/74S, RX =5kti for 54LS/74LS. 
1TLH• ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

iW 

VM 

10% 10% 

90% 

r -

ITHLltt) ITLHIirI-

-.—ITLHlld ITHL(41—.- 

AMP IVI 

by 

90% 90% 

VM VM 

AMP IV) 

-k 10% 
1W  0V 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rile Pulse Width 1TLH ITHL 

54/74 3.OV 1MHz 500ns ins ins 

54LS/74LS 3.0V 1MHz 50ons 15n5 fins 

54S/74S 3.0V 1MHz 50ons 2.50s 2.5n5 
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TRANSCEIVER 541741S245 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54174LS245 

UNIT 
Min Typ2 Max 

PVT Hysteresis (V1+ - VT-) Vcc= MIN 0.2 0.4 V 

VOH HIGH-level output voltage 
Vcc= MIN, VIH = MIN, 

VIL= MAX 
IOH = MAX 2.0 V 

'OH = - 3mA 2.4 3.4 V 

VOL LOW-level output voltage 
Vcc =MIN, 
VIH =MIN, 
VIL =MAX 

IOL=MAX 
Mil 0.4 V 

Com'I 0.5 V 

IOL=12mA 74LS 0.4 V 

VIK Input clamp voltage VOO = MIN, II = IIK —1.5 V 

oZH 
Off-state output current, 
HIGH-level voltage applied 

V  2.7V, CE=2.0V cc = MAX,, o= 20 µA 

oZL 
Off-state output current, 
LOW-level voltage applied 

V 0.4V, CE= 2.0V = MAX,, cc o= - 200 µA 

II 
Input current at maximum 
input voltage Vcc

=MAX
V1 = 5.5V A, B inputs 0.1 mA 

VI=7.0V SIR, CE inputs 0.1 mA 

IIH HIGH-level input current Vcc =MAX, V1 2.7V 20 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.4V -0.2 mA 

113 
Short-Circuit 3 output 
currentrrent 

Vcc =MAX —40 -130 mA 

Icc Supply current4 (total) Vcc = MAX 
IccH Outputs HIGH 48 70 mA 

ICCL Outputs LOW 62 90 mA 

Iccz Outputs OFF 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA 25C. 
3. ICS is tested with VOUT= +0.5V and VCC=VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with outputs open. 

AC WAVEFORMS 
WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 

DISABLE TIME FROM HIGH LEVEL 

VIN VM II VM 

I~IPMI~I I~tPLH~ 

VOUT \VM VM 

OE 

O 

vM T 
VM

IPZH-= I—'PHZ-•-1 0.51, 

7VM 

Waveform 1 Waveform 2 
VM = 1.3V for 54LSI74LS. VM = 1.5V for all other TTL families 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

OE VM ~ VM

'PZL~

`  

LIPLZ 

O } VM -  -1.sv 

` o.sv 

Waveform 3 

15V 
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TRANSCEIVER 541741S245 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 

UNIT CL =45pF, RL =66752 

Min Max 

tpLH Propagation delay Waveform 1 12 ns 

tpHL Propagation delay Waveform 1 12 ns 

tpZH Enable to HIGH Waveform 2 40 ns 

tpzL Enable to LOW Waveform 3 40 ns 

tpHZ Disable from HIGH Waveform 2, CL =5pF 25 ns 

tpLZ Disable from LOW Waveform 3, CL = 5pF 25 is 
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MULTIPLEXERS 54174LS251A, S251 

8-Input Multiplexer (3-State) 

• High speed 8-to-1 
multiplexing 

• True and complement 
outputs 

• Both outputs are 3-State 
for further multiplexer 
expansion 

• 3-State outputs are buffer 
type with 12mA/24mA 
outputs for Military/ 
Commercial applications 

DESCRIPTION 

The '251 is a logical implementation of a 
single-pole, 8-position switch with the 
state of three Select inputs (S0, St , S2) 

controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both pro-
vided. The Output Enable input (OE) is ac• 
tive LOW. The logic function provided at 
the output, when activated, is: 

Y = OE•(l0-S0-S1 •S2+ 11 •So•S1 •S2 

+ 12-So-S1-S2+ 13-SO-S1-S2 
+ 14•S_0•S1•S2+ 15-SO-S1-S2 
+ I5•S0•S1•S2+ 17•S0-S1-Sz)• 

TYPE 
TYPICAL PROPAGATION DELAY 

(Data to Y) 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS251A 18ns 9mA 

74S251 8ns 55mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5k;TA=O°Cto+70°C 

MILITARY RANGES 
Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74S251N • N74LS251AN 

Ceramic DIP N74S251F • N74LS251AF S54S251F • S54LS251AF 

Flatpack S54S251W • S54LS251AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 541745 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 30LSul 

NOTE 
A 541745 unit load (Sul) is 50µA' H and — 2.0mA IIL and a 54174LS unit load (LSul) is 20µA I H and — 0.4,nA IIL. 

Both outputs are in the HIGH impedance together. All but one device must be in the devices are tied together. Design of the 
(HIGH Z) state when the output enable is HIGH impedance state to avoid high cur- output enable signals must ensure there 
HIGH, allowing multiplexer expansion by rents that would exceed the maximum is no overlap in the active LOW portion of 
tying the outputs of up to 128 devices ratings, when the outputs of the 3-State the enable voltages. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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MULTIPLEXERS 54/741S251 A, S251 

LOGIC DIAGRAM 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE SZ St Sg Ig I 12 13 14 15 IB 17 Y Y 

H X X X X X X X X X X X (Z) (Z) 
L L L L L X X X X X X X H L 
L L L L H X X X X X X X L H 
L L L H X L X X X X X X H L 
L L L H X H X X X X X X L H 
L L H L X X L X X X X X H L 
L L H L X X H X X X X X L H 
L L H H X X X L X X X X H L 
L L H H X X X H X X X X L H 
L H L L X X X X L X X X H L 
L H L L X X X X H X X X L H 
L H L H X X X X X L X X H L 
L H L H X X X X X H X X L H 
L H H L X X X X X X L X H L 
L H H L X X X X X X H X L H 
L H H H X X X X X X X L H L 
L H H H X X X X X X X H L H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance (off) state 
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MULTIPLEXERS 54/74L5251 A, S251 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage —0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

V

'IN Input current -30 to 
+1 

—30 to 
+5 

—30 to 
+1 

—30 to 
+5 mA 

VOUT Voltage applied to output for HIGH output state 
—0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

-0.5 to 
+ Vcc 

—0.5 to 
+ Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Mln Nom Max Min Nom Max 

V cc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mi l +0.7 +0.8 V

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

IOH HIGH-level output current 
Mil —1.0 -2.0 mA 

Com'I —2.6 —6.5 mA 

IoL LOW-level output current 
Mil 12 20 mA 

Com'I 24 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

VIL= +0.7V MAX for 54S at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
V0c Vcc 

SWITCH POSITION 

Teat Switch 1 Switch 2 

tpZH
tpZL

tpHZ 
tpLZ

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
AX= 1kb for 54174, 54SI74S, AX= 5kb for 54LS174LS. 

tTLH, 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

•—ITH LIII) 

---ITLH(tr) 

ITLHItrl 

ITHLIIIh

AMP IV) 

OV 

90% 90% 

VM 

1W 

VM 

AMP IV) 

10% 
 OV 

VM = 1.3V for 54LS/74LS; VM = t.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH tTHL 

54174 3.OV 1MHz SOOns 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

54SI74S 3.OV 1MHz 500n5 2.55s 2.5ns 
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MULTIPLEXERS 54174LS251 A, S251 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS251A 54174S251 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH= MIN, 
VIL = MAX, 10H = MAX 

Mil 2.5 2.4 3.4 V 

Com'I 2.7 2.4 3.2 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH = MIN, 
VIL = MAX 

IOL= MAX 
Mil 0.25 0.4 0,55 V 

Com'I 0.35 0.5 0.5 V 

IOL= 12mA 74LS 0.25 0.4 V 

V14 Input clamp voltage VCO = MIN, 11= 114 -1.5 -1.2 V 

l Off-state output current, 
OZH HIGH-level voltage applied 

V MAX, V MIN cc= IH= 
V0= 2.4V 50 µA 

V0=2.7V 20 µA 

Off-state output current, 
IOZL LOW-level voltage applied 

Vcc=MAX, VIH =MIN 
V0=0.4V -20 µA 

v0= 0.5V -50 µA 

1 Input current at maximum 
input voltage V MAX cc 

V1=5.5V 1.0 mA 

V1=7.0V 0.1 mA 

IIH HIGH-level input current Vcc =MAX V1=2.7V 20 50 µA 

' IL LOW-level input current Vcc = MAX 
V1= 0.4V -0.4 mA 

V1=0.5V -2 mA 

1os 
Short-circuit output 
current V = MAX -30 -130 -40 -100 mA 

ICC Supply current^ (total) Vcc = MAX 
Outputs "on" 12 mA 

Outputs "off" 15 85 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC = 5V, TA = 25°C. 
3. IOS is tested with VouT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted eta time and duration of the short circuit should not exceed one 

second. 
4. Measure IcC on the 54174S251 with all inputs at 4.5V and all outputs open. Measure ICC on the 54174LS251A in the following manner: 1. Outputs "on": Data and select inputs 

at 4.5v, output enable grounded and all outputs open. 2. Outputs "oil": Data and select inputs at 4.5V, output enable at 4.5V and all outputs open. 
5. VOL = +0.45V MAX for 54S at TA = +125°C only. 

AC CHARACTERISTICS TA  =25°C, V0C =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 54S174S 

UNIT CL =45pF, RL =6671] CL =15pF, RL =2801] 

Min Max Min Max 

tPLH Propagation delay 35 18 
tPHL Select to Y output Waveform 2 

40 19.5 
ns 

tpLH Propagation delay 28 15 
tpHL Select to Y output Waveform 1 33 13.5 ns 

tpLH Propagation delay 28 12 
tpHL Data to Y output Waveform 2 28 12 ns 

tpLH Propagation delay 15 7.0 
tpHL Data to Y output Waveform 1 

15 7.0 
ns 

t PZH Output enable to HIGH level Waveform 3 
CL =50pF for 'S251 25 19.5 ns 

tpzL Output enable to LOW level Waveform 4 
CL =50pF for 'S251 25 21 ns 

tpHZ Output disable from HIGH level Waveform 3, CL =5pF 30 8.5 ns 

tpLZ Output disable from LOW level Waveform 4, CL =5pF 20 14 ns 
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MULTIPLEXERS 54/741S251 A, S251 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

V VM VM IN 

f tPHL I.'PLH~{ 

VOUT T VM I VM 

VIN~VM TII VM

I~̀fPHL

`\

I f .PLH~ 

VOUT T VM VM 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 

OE V15

iPZH~

/
Y OR Y T VM

IPZL — 

-1.5V Y OR Y } VM

Waveform 3 Waveform 4 

VM= 1.5V for 54/74 and 54S/74S; V,,1= I.3V for 54LS/74LS. 

/VM 

I~ 1PLZ 1 
0.5V 

1.SV 
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MULTIPLEXERS 541741S253, S253 

Dual 4-Input Multiplexer (3-State) 

• 3-State outputs for bus 
interface and multiplex 
expansion 

• Common Select inputs 
• Separate Output Enable 

inputs 

DESCRIPTION 
The '253 has two identical 4-input multi-
plexers with 3-State outputs which select 
two bits from four sources selected by 
common Select inputs (So, S1). When the 
individual Output Enable (Eoa, Eob) inputs 
of the 4-input multiplexers are HIGH, the 
outputs are forced to a HIGH impedance 
(HIGH Z) state. 

The '253 is the logic implementation of a 
2-pale, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 
below: 

Ya =OEa•(loa•_S1 So+ 11a'S1'So 
+ 12a•S1•So + 13a S1 So) 

Yb= OEE'(lob•S1•So+ 115-S1•So 

+ 12b•S1•So + 13b'St'SO) 

All but one device must be in the HIGH im-
pedance state to avoid high currents ex-
ceeding the maximum ratings, if the out-
puts of the 3-State devices are tied to-
gether. Design of the Output Enable sig-
nals must ensure that there is no overlap. 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION DELAY 

(From Data) 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS253 15ns 8mA 

74S253 8ns 48mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74S253N • N74LS253N 

Ceramic DIP N74S253F • N74LS253F S54S253F • S54LS253F 

Flatpack S54S253W • S54LS253W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

All Inputs 1Sul 1 LSul 

All Outputs 10Sul 10LSul 
NOTE 
A 54174S and load (Sul) is 50µA IIH and — 2.OroA 'IL' and a 54/74L5 unit load (LSul) is 20µA IIH and - 0.4mA IIL. 

LOGIC SYMBOL 

1 6 5 4 3 10 11 12 13 15 

a 1 I I I I I I I b 

14-

2—

OE1101111 121 131 10b 11b 12b 13D0Eb 

S1

Y1 

I 
7 

VCC = Pin 15 
OND=Pin B 

9 

LOGIC SYMBOL (IEEIEIIEC) 
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MULTIPLEXERS 541741S253, S253 

LOGIC DIAGRAM FUNCTION TABLE 
SELECT 
INPUTS 

DATA INPUTS 
OUTPUT 
ENABLE 

OUTPUT 

So S1 Ig 11 12 13 OE Y 
x

J

 

J

 

==

J

 

J== 

X 
L 
L 
L 
L 
H 
H 
H 
H 

X 
L 
H 
X 
X 
X 
X 
X 
X 

X 
X 
X 
L 
H 
X 
X 
X 
X 

X 
X 
X 
X 
X 
L 
H 
X 
X 

X 
X 
X 
X 
X 
X 
X 
L 
H 

H 
L 
L 
L 
L 
L 
L 
L 
L 

(Z) 
L 
H 
L 
H 
L 
H 
L 
H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance 1011) state 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 7.0 

— 0.5 to 
+ 5.5 

-0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

V 

IN Input current 
-30 to 

+1 
—30 to 

+5 
—30 to 

+1 
—30to 

+5 
mA 

Vou1 Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc

—0.5 to 
+Vcc

-0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Mtn Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

'OH HIGH-level output current 
Mil —1.0 —2.0 mA 

Com'I —2.6 —6.5 mA 

IOL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Corn' I 0 70 0 70 °C 

VIL= +0.7V MAX for 54S at TA = + 125°C only. 
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MULTIPLEXERS 54174LS253, S253 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS? 
54/74LS253 54174S253 

UNIT 
Mln Typ2 Max Min Typ2 Max 

V°H HIGH-level output voltage Vcc= MIN, VIH=MIN, 

VlL= MAX, (CH = MAX 
Mil 2.4 3.4 2.5 3.4 V 

Com'I 2.4 3.1 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH= MIN, 
VIL=MAX 

IOL= MAX 
Mil 0.25 0.4 0.55 V 

Com'I 0.35 0.5 0.5 V 

lOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, II= IIK -1.5 -1.2 V 

Off-state output current, 
IOZH HIGH-level voltage applied Vcc= MAX, VIH=MIN 

V° =2.7V 20 µA 

VO= 2.4V 50 µA 

Off-state output current, 
oZt. LOW-level voltage applied V MAX, V MIN 

°C— I" —

Vc=0.4V -20 µA 

Vo=0.5V -50 µA 

I Input current at maximum 
input voltage 

V MAX 
CO

VI=5.5V 1.0 mA 

VI=7.0V 0.1 mA 

'IN HIGH-level input current Vcc = MAX VI=2.7V 20 50 µA 

'IL LOW-level input current Vcc = MAX 
V1= 0.4V -0.4 mA 

VI=0.5V -2 mA 

Ios Short-circuit output 
current 

Vcc= MAX -15 -100 -40 -100 mA

Icc Supply current° (total) Vcc= MAX 
Condition 1 7 12 70 mA 

Condition 2 8.5 14 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions to the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. ICc is measured under the following conditions with the outputs open: Condition 1: All Inputs grounded. Condition 2: OE at 4.5V, all inputs grounded. 
5. VOA= +0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS TA =25°C, V°°=5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 54S!74S 

UNIT CL =15pF, RL =2k0 C~=15pF RL =28052 

Mln Max Min Max 

tpLH Propagation delay 
tpHL Data to output 

Waveform 1 25 
20 

9.0 
9.0 ns 

tpLH Propagation delay 
tpHL Select to output 

Waveform 1 
45 
32

18 
18 ns 

tpzH Output enable to HIGH level Waveform 2 28 13 ns 
tpzL Output enable to LOW level Waveform 3 23 14 ns 
tpHZ Output disable from HIGH level Waveform 2, CL= 5pF 41 8.5 ns 

tp Output disable from LOW level Waveform 3, CL= 5pF 27 14 ns 
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MULTIPLEXERS 541741S253, S253 

AC WAVEFORMS 

PROPAGATION DELAY DATA 3-STATE ENABLE TIME TO HIGH LEVEL 
OR SELECT TO OUTPUT AND DISABLE TIME FROM HIGH LEVEL 

TORS 
TVM 

1PHL' 1PLH 

VM 

t5E t VM f VM 

iPZHI ~I 'PHZI 

Y

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Og } VM

1PZL ~`

Y 

tPLZ 

VM 

VM 

Waveform 3 

-0.5V 

1.5V 

VM=1.3V for 54LSI74LS, VM=1.SV for 54174 and 54/74LS. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
VCc VCC 

SWITCH POSITION 

Tset Switch) Switch 2 

tpZH
tPZL
tPHZ
tpL.Z 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of pulse 

generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
RX= 1kO for 54174, 545/745, R5 = 5kIt for 54LSI74LS. 
tTLH tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

1W 

VU VU 

10% lo% 

90% 

—ITHL(tt) lTLHltr)~ 

---tTLHltr) ITHLUf)-

AMP (V) 

OV 

90% 90% 

VU VU 

AMP (V) 

10%t + 
tW 

' \10% 
OV 

VM = 1.3V for 54LSI74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rsp. Rate Pub. Width tTLH tTHL 

54/74 3.OV 1MHZ 500n5 7n5 7n5 

54LSI74LS 3.OV 1MHZ 500n5 15ns Ens 

54S174S 3.OV 1MHZ 500n5 2.54s 2.5n5 
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LATCH 541741S256 

Dual 4-Bit Addressable Latch 

• Combines dual demulti-
plexer and 8-bit latch 

• Serial-to-parallel 
capability 

• Output from each storage 
bit available 

• Random (addressable) 
data entry 

• Easily expandable 
• Common Clear input 
• Useful as dual 1-of-4 

active HIGH decoder 

DESCRIPTION 

The '256 dual addressable latch has four 
distinct modes of operation and are selec-
table by controlling the Clear and Enable 
inputs (see Function Table). In the ad-
dressable latch mode, data at the Data (D) 
inputs is written into the addressed 
latches. The addressed latches will follow 
the Data input with all unaddressed 
latches remaining in their previous states. 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS256 19ns 22mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V ±5%;TA =O°CtO +70°C 
MILITARY RANGES 

Vcc =5V ±10%;TA = —55°Cto +125°C 

Plastic DIP N74LS256N 

Ceramic DIP N74LS256F S54LS256F 

Flatpack S54LS256W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

E Input 2LSul 

Other Inputs 1LSul 

All Outputs 10LSul 

NOTE 
A 54174L5 unit load (LSuO is 20µA IIH and — 0.4mA IIL 

In the memory mode, all latches remain in 
their previous states and are unaffected held HIGH (inactive) while the address the level of the D inputs, with all other out-
by the Data or Address inputs. To elimi- lines are changing. In the dual 1-of-4 de- puts LOW. In the clear mode, all outputs 
nate the possibilty of entering erroneous coding or demultiplexing mode (CLR= are LOW and unaffected by the Address 
data in the latches, the enable should be E= LOW), addressed outputs will follow and Data inputs. 

PIN CONFIGURATION LOGIC SYMBOL 

3 

I 
13 

I 
14-0 

I-

2-

15 —o 

Da Db 
E 

AO 

A l

CLR 

00a 01a 02a 03a 006 01b 02b 03b 

II I I 
5 6 7 

vcc = Pln 16 
GND = Pln 6 

I I I I 
9 10 11 12 

LOGIC SYMBOL (IEEEIIEC) 
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LATCH 54174LS256 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING 
MODE 

INPUTS OUTPUTS 

CLR E D Ag At Og O1 O2 O3 

Clear L H X X X L L L L 

Demultiplex 
(active HIGH 
decoder 
when D=H) 

L 
L 
L 
L 

L 
L 
L 
L 

d 
d 
d 
d 

L 
H 
L 
H 

L 
L 
H 
H 

Q=d 
L 
L 
L 

L 
Q=d 

L 
L 

L 
L 

Q=d 
L 

L 
L 
L 

Q=d 

Store 
(do nothing) 

H H X X X qo qt q2 q3 

Addressable 
latch 

H 
H 
H 
H 

L 
L 
L 
L 

d 
d 
d 
d 

L 
H 
L 
H 

L 
L 
H 
H 

Q=d 
qc 

qc 

qc 

qt 

Q= d 
qt 

q t

q2 

q2 
Q= d 

q2

q3 

q3 
q3 

Q=d 
H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X = Don't care. 
d = HIGH or LOW data one setup time prior to the LOW-to-HIGH Enable transition. 
q = Lower case letters indicate the state of the referenced output established during 

the last cycle in which it was addressed or cleared. 

ABSOLUTE MAXIMUM RATINGS (Over operating free• 
air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage 
to 

—07.0 -070o V 

'IN Input current 
— +01to —+01to mA 

Voltage applied to 
Vour output for HIGH 

output state 

—0.5 to 
+ Vcc 

—0.5 to 
+  Vcc 

V

T Operating free-air 
temperature range 

—55 to 
+ 125 

0 to 70 °C 
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LATCH 54174LS256 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74LS 

UNIT
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

IOH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174LS256 

UNIT 
Min T Yp2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN VIL = MAX, 
'OH= MAX 

Mil 2.5 V 
Com'I 2.7 V 

VOL LOW-level output voltage 
Vcc=MIN, VIH =MIN, 

VIL = MAX 
lot.=MAX 

Mil 0.4 V 

Com'I 0.5 V 

IOL =4mA 74LS 0.4 V 

VIK Input clamp voltage Vcc = MIN, l I = IIK —1.5 V 

I Input current at maximum 
input voltage 1-- Vcc=MAX,MAX V 7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX, VI=2.7V 
E input 40 µA 

Other inputs 20 µA 

'IL LOW-level input current VOO =MAX, VI=0.4V 
E input —0.8 mA 

Other inputs —0.4 mA 

° S 
Short-circuit output 
current3 V = MAX cc —15 —100 mA 

Icc Supply current (total) Vcc = MAX 22 36 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the app icable type. 
2. All typical values erect VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA =25°C, Vcc=5.OV 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =15pF, RL =2k12 

MIn Max 
tpLH Propagation delay 
tPHL Enable to output Waveform 1 35 

24 ns 

t PLH Propagation delay 32 
tpHL Data to output Waveform 2 21 ns 

tpLH Propagation delay 
t PHL Address to output Waveform 3 38 

P9 ns 

tpHL Propagation delay, Clear to output Waveform 4 27 ns 
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LATCH 541741S256 

AC SETUP REQUIREMENTS TA =25°C, VGA =5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tW Enable pulse width Waveform 1 15 ns 

tW Clear pulse width Waveform 4 15 ns 

t5(H) Setup time HIGH, Data to Enable Waveform 5 15 ns 

t5(H) Hold time HIGH, Data to Enable Waveform 5 0 ns 

t5(L) Setup time LOW, Data to Enable Waveform 5 15 ns 

t h (L) Hold time LOW, Data to Enable Waveform 5 0 ns 

t5 Setup time, Address to Enablelal Waveform 6 15 ns 

th Hold time, Address to Enablelbl Waveform 6 0 ns 
NOTES 
a. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is add essed and the other 

latches are not affected. 
b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 

AC WAVEFORMS 

Dn

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

 / 

~ 1PHL ~tPLH 

On VM VM 

Waveform 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

Waveform 3 

DATA SETUP AND HOLD TIMES 

VM 

kt slLl 
ih=0 

7L VM 

Waveform 5 

PROPAGATION DELAY 
DATA TO OUTPUT 

D VM VM n 

I I 
LtPHL'1 I~tPLH+~ 

On 
1 

VM I vM 

Waveform 2 

CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 

CLR 

On

ADDRESS 

`
VM 

Waveform 4 

ADDRESS SETUP AND HOLD TIMES 

Waveform 6 
VM = 1.5V for 54/74 and 54S/74S; VM = t.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to chanae for predictable output performance. 
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LATCH 541'741S256 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1 N9t6, 1N3064, or equivalent. 

tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W 

VM VM 

10% 10% 

-tTHL(tf) tTLH(tr)-.

..--ITLH(tr) tTHL(tt)-

90% 

90% 

VM 

90 

VM 

AMP IVI 

0V 

AMP IV) 

tW -10% 
0V 

VM = 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.OV 1MHz 500ns 7ns 7ns 

54LS/74LS 3.OV 1MHz 500ns 15ns Ens 

54S/74S 3.OV 1MHz 500ns 2.5ns 2.5n0 
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DATA SELECTORS/MULTIPLEXERS 54174LS257A, S257 

• Multifunction capability 
• Non-inverting data path 
• 3-State outputs 

DESCRIPTION 

The '257 has four identical 2-input multi-
plexers with 3-State outputs which select 
4 bits of data from two sources under con-
trol of a common Data Select input (S). The 
I o inputs are selected when the Select in-
put is LOW and the It inputs are selected 
when the Select input is HIGH. Data ap-
pears at the outputs in true (non-inverted) 
form from the selected outputs. 

The '257 is the logic implementation of a 
4-pole, 2-position switch where the posi-
tion of the switch is determined by the 
logic levels supplied to the Select input. 

Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS257A 13ns 9mA 

74S257 6.6ns 56mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V t5%;TA =O°Cto+70•C 
MILITARY RANGES 

Vcc =5Vs10%;TA =-55•Cto+125•C 

Plastic DIP N74S257N • N74LS257AN 

Ceramic DIP N74S257F • N74LS257AF S54S257F • S54LS257AF 

Flatpack S54S257W • S54LS257AW 

Outputs are forced to a HIGH impedance INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
"off" state when the Output Enable input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur-
rents exceeding the maximum ratings if 
outputs are tied together. Design of the 
output enable signals must ensure that 
there is no overlap when outputs of 3-state 
devices are tied together. 

PIN CONFIGURATION 

PINS DESCRIPTION 541745 54174LS 

S Input 2Sul 2LSul 

Other Inputs 1Sul 1LSul 

All Outputs 10Sul 30LSul 

NOTE 
Where a 541745 unit load Sul) is 50µA 'IN and — 2.0mA IIL, and a 54174LS and load (LSuI) is 20µA 'IN and — 0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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DATA SELECTORS/MULTIPLEXERS 54174LS257A, S257 

LOGIC DIAGRAM 

toa 
l 

Ita IOb l b IOc I1c IOd IId S 
2) (3) 15) (e) (14) (13) (11) (10) 

r~nr~nr~nr~ 

0 
(4) 

ra
VCC =PIn 16 
GN0=PIn 8 

d 
(7) 

Yb 

0-0 
(12) 

Ye vd

(9) 

(1) 

FUNCTION TABLE 

ENABLE 
SELECT 
INPUT INPUTS OUTPUT 

OE S Ig 11 Y 

H 
L 
L 
L 
L 

X 
H 
H 
L 
L 

X 
X 
X 
L 
H 

X 
L 
H 
X 
X 

(Z) 
L 
H 
L 
H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance (off) state 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage — 0.5 to 
+7.0 

—0.5 to 
+5.5 

-0.5 to 
+7.0 

—0.5 to 
+5.5 

V 

-30)0 -30 to -30 to —30 to 
'IN Input current +1 +5 +1 +5 

mA 

Vou1 Voltage applied to output in HIGH output state 
—0.5 to 
+V

-0.5 to 

+ Vcc 
-0.5 to 
+V

— 0.5 to 
+V

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max 

VGG Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Corn') 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Corn') +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

'OH HIGH-level output current 
Mi) — 1.0 -2.0 mA 

Com'I —2.6 —6.5 mA 

IOL LOW-level output current 
Mil 12 20 mA 

Corn') 24 20 mA 

TA Operating free-air temperature 
Mi) —55 +125 —55 +125 °C 

Corn') 0 70 0 70 °C 

VIL= +0.7V MAX for 540 at TA= + 125°C only. 
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DATA SELECTORS/MULTIPLEXERS 54174LS257A, S257 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt
54174LS257A 54174S257 

UNIT 
Min Type Max Min Typ2 Max 

VOH HIGH-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL=MAX 

IOH=MAX 
Mil 2.4 3.4 2.4 3.4 V 

Com'I 2.4 3.1 2.4 3.2 V 

'OH = — 1 m 74S 2.7 V 

VOL LOW-level output voltage 
Vcc =MIN, 
VIH =MIN, 
VIL= MAX 

IoL=MAX 
Mil 0.25 0.4 0.55 V 

Com'I 0.35 0.5 0.5 V 

IOL = 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11='1K -1.5 -1.2 V 

Off-state output current, 
oZH HIGH-level voltage applied 

V  MIN cc = MAX,, IH =

V° =2.7V 20 µA 

VO =2.4V 50 µA 

Off-state output current, 
IOZL LOW-level voltage applied 

Vcc=MAX, VIN =MIN 
V° =0.4V -20 µA 

VO =0.5V -50 µA 

11 Input current at maximum 
input voltage Vcc= MAX 

VI = 5.5V 1.0 mA 

S input 0.2 mA 
V1 =7.0V 

Other inputs 0.1 mA 

I IH HIGH-level input current V = MAX 
Sinput 40 100 µA 

V1 =2.7V 
Other inputs 20 50 µA 

'IL LOW-level input current Vcc = MAX 

S input -0.8 mA 
V1= 0.4V 

Other inputs -0.4 mA 

S input -4 mA 
V1= 0.5V 

Other inputs -2 mA 

Short-circuit output 
°S current3

V MAX cc= -30 -130 -40 -100 mA 

Icc Supply current4 (total) Vcc = MAX 
IccH Outputs HIGH 6.2 10 44 68, mA 

IccL Outputs LOW 10 16 60 93 mA 

Iccz Outputs OFF 12 19 64 99 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VOO=5V, TA=25°c. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5v. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure 'cc with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

5. VOL= + 0.45V MAX for 54S at TA= + 125°c only. 

AC CHARACTERISTICS TA =25°C, v°C=5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 54S174S 

UNIT CL =45pF RL =66712 CL =15pF, RL =28012 

Min Max Mln Max 

tpLH Propagation delay 
tpHL Data to output Waveform 1 18 t8

7.5 
7.5 

ns 

tpLH Propagation delay 
tpHL Select to output 

Waveform 1 
21 
21 

15
15 

ns 

tpzH Output enable to HIGH level Waveform 2 30 19.5 ns 

tpzL Output enable to LOW level Waveform 3 30 21 ns 

tpHZ Output disable from HIGH level Waveform 2, CL= 5pF 30 8.5 ns 

tpLZ Output disable from LOW level Waveform 3, CL= 5pF 25 14 ns 
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DATA SELECTORS/MULTIPLEXERS 54174LS257A, S257 

APPLICATION 

SO 

ENABLE 
74LS139 

Vi Y2 Y3 

I0e lie lob 11b I0c 11c I0d ltd 
OE 

'LS257 
S 

WORD A WORD B 

Ye Yb Yc Yd 

floe Ile lob lib I0c 11c I0d lid 
OE 

'LS257 
S 

Ye Yb Vc Yd 

WORD C WORD 0 

I I ! I I 

WORD E WORD F 

I I I I I 
loa Ile I0b lib I0c I1c I0d lid 

-0 OE 
'LS257 

— S 
Ye Yb Yc Yd 

WORDS WORD H 

( I I I I I I I 
be lie lob lib I0c ltc I0d ltd 
OE 

S 
LS257 

Ye Yb Yc Yd 
O 

4-BIT 
DATA BUS 

AC WAVEFORMS 

PROPAGATION DELAY DATA AND 3-STATE ENABLE TIME TO HIGH LEVEL AND 

I OR S 

1PHL 

SELECT TO OUTPUT 

Y 

VM

1PLH 

VM

DISABLE TIME FROM HIGH LEVEL 

OE VM * /V M
 

II 
1~fPZH'~  

Y 

I~lPHZ~ 0.SV 

~ VM 

Waveform 1 Waveform 2 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

OE VM T/ VM
 

/I 
I~tPZL tPLZ 

Y } VM  -1.5V 

` - 0.5V 

Waveform 3 

= 1.SV 
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DATA SELECTORS/MULTIPLEXERS 54!74LS257A, S257 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Vcc 

SWITCH POSITION 

Teat Switch 1 Switch 2 

tpzH 
tpZL 
tPHZ 

tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 
Closed 
Closed 

DEFINITIONS 
RL=Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZODT of pulse 

generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx= Ik0 for 54174, 545174S, Rx= 5k0 for 54LS174LS. 
tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

1W ► 

VM VM 

~10% tOXX} 

90% 

ITHL(tl) ITLH(trh 

—ITLH(Ir) ITHLItlh

AMP (V) 

OV 

90% 90% 

M VM 

10% f }70% 
 iW 

VM = 1.3V for 54LS174LS; VM= 1.5V for all other TTL families 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rats Pulse Width 1TLH tTHL 

54174 3.OV 1MHz 500ns 7ns Ins 

54LS174LS 3.OV 1MHz so0ns 15ns 6ns 

54SI74S 3.OV 1MHz 500ns 2.5ns 2.5ns 
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DATA SELECTORSIMULTIPLEXERS 54174LS258A, S258 

• Multifunction capability 
• Inverting data path 
• 3-State outputs 
• See '257 for non-inverting 

version 

DESCRIPTION 

The '258 has four identical 2-input multi-
plexers with 3-State outputs which select 
4 bits of data from two sources under con-
trol of a common Data Select input (S). The 
Ic inputs are selected when the Select in-
put is LOW and the I inputs are selected 
when the Select input is HIGH. Data ap 
pears at the outputs in inverted (comple-
mentary) form. 

The '258 is the logic implementation of a 
4-pole, 2-position switch where the posi-
tion of the switch is determined by the 
logic levels supplied to the Select input. 

Outputs are forced to a HIGH impedance 
"off" state when the Output Enable input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur-
rents exceeding the maximum ratings if 
outputs of the 3-state devices are tied to-
gether. Design of the Output Enable sig-
nals must ensure that there is no overlap 
when outputs of 3-state devices are tied 
together. 

PIN CONFIGURATION 

Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS258A 13ns 9mA 

74S258 fins 48mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc =5V±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74S258N • N74LS258AN 

Ceramic DIP N74S258F • N74LS258AF S54S258F • S54LS258AF 

Flatpack S54S258W • S54LS258AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

S Input 2Sul 2LSul 

Other Inputs 1Sul 1LSul 

All Outputs 10Sul 30LSul 

NOTE 
Where a 541745 unit load (Sup is 50µA IIN and — 2.0mA'IL' and a 54174LS and load (LSul) is 20µA IIN and — 0.4n,A IiL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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DATA SELECTORS/MULTIPLEXERS 54174LS258A, S258 

LOGIC DIAGRAM 

2) (3) (5) (e) 

i 

(14) (13) (11) (10) (1) 

inn i nnn 

FUNCTION TABLE 

OUTPUT 
ENABLE 

SELECT 
INPUT 

DATA 
INPUTS 

OUTPUTS 

OE S Ig 11 Y 

H 
L 
L 
L 
L 

X 
H 
H 
L 
L 

X 
X 
X 
L 
H 

X 
L 
H 
X 
X 

(Z) 
H 
L 
H 
L 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance (off) slate 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

-0.5 to 
+5.5 

V

-30 to —30to —30 to —30to 
' IN Input current +1 +5 +1 +5 

mA 

VouT Voltage applied to output in HIGH output state 
—0.5 to 
+V

—0.5 to 
+ Vcc

-0.5 to 
+V

—0.5 to 
+V

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 541745 

UNIT 
Min Nom Max MIn Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'i 4.75 5.0 5.25 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 2.0 V 

VIL LOWlevel input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

' OH HIGH-level output current 
Mil —1.0 —2.0 mA 

Com'I —2.6 —6.5 mA 

IOL LOW-level output current 
Mil 12 20 mA 

Com'I 24 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

VIL= +0.7V MAX for 54S at TA = +125°C only. 
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DATA SELECTORS/MULTIPLEXERS 54174LS258A, S258 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt
54/74LS258A 54/74S258 

UNIT 
Min Type Max Min Type Max 

VOH HIGH-level output voltage 
Vcc=MIN, 
VIH = MIN, 
VIL=MAX 

IOH=MAX 
Mil 2.4 3.4 2.4 3.4 V 

Com'I 2.4 3.1 2.4 3.2 V 

'OH= — 1mA 74S 2.7 V 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH =MIN, 
VlL = MAX 

IOL= MAX 
Mil 0.25 0.4 0.55 V 

Com'I 0.35 0.5 0.5 V 

IOL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= I1K -1.5 -1.2 V 

Off-state output current, 
IOZH HIGH-level voltage applied Vcc= MAX, VIH=MIN 

Vo=2.7V 20 µA 

VO =2.4V 50 µA 

Off-state output current, 
IOZL LOW-level voltage applied Vcc= MAX, V1H = MIN 

VO= 0.4V -20 µA 

V° =0.5V -50 µA 

Input current at maximum 
input voltage Vcc= MAX 

V1=5.5V 1.0 mA 

V1 = 7.0V 
S input 0.2 mA 

Other inputs 0.1 mA 

'IN HIGH-level input current Vcc= MAX 2.7V 
S input 40 100 µA 

V1 = 
Other inputs 20 50 µA 

'IL LOW-level input current Vcc= MAX 

V 0.4V 
S input -0.8 mA 

1 = 
Other inputs -0.4 mA 

V 0.5V 
S input -4 mA 

1 = 
Other inputs -2 mA 

Short-circuit output 
OS current3 Vcc= MAX -30 -130 -40 -100 mA 

Icc Supply current4 (total) Vcc = MAX 

IccH Outputs HIGH 4 7 36 56 mA 

ICCL Outputs LOW 8.8 14 52 81 mA 

Iccz Outputs OFF 12 19 56 87 mA 

NOTES 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +Shy. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with all outputs open and all possible inputs grounded while achieving the stated output conditions. 
5. VOL= +0.45V MAX for 54S at TA= +125°C only. 

AC CHARACTERISTICS TA = 25°C, vcc = 5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 54S174S 

UNIT CL =45pF RL =6670 C1- =15pF RL =2800 

Min Max Min Max 

tpLH Propagation delay 
tpHL Data to output Waveform 4 

18 
18 

6.0 
6.0 

ns 

tpLH Propagation delay 
tpHL Select to output Waveforms 1 & 4 21 

21 
12 
12 ns 

tpzH Output enable to HIGH level Waveform 2 30 19.5 ns 

tpzL Output enable to LOW level Waveform 3 30 21 ns 

tpHZ Output disable from HIGH level Waveform 2, CL =5pF 30 8.5 ns 

tplZ Output disable from LOW level Waveform 3, CL =5pF 25 14 ns 

3.408 Signetics 



LOGIC DIVISION JANUARY 1982 

DATA SELECTORS/MULTIPLEXERS 54174LS258A, S258 

AC WAVEFORMS 

PROPAGATION DELAY 3-STATE ENABLE TIME TO HIGH LEVEL AND 
SELECT OUTPUT DISABLE TIME FROM HIGH LEVEL 

1PHL 

Y 

IPLH 

\ VM 

VM

VA, 

OE 

Y 

V„ 

iPZH~ 

~VM 

Waveform 1 Waveform 2 

VM = 1.3V for 54LSI74LS, VM = 1.5V for all other TTL famu,es 

3-STATE ENABLE TIME TO LOW LEVEL AND PROPAGATION DELAY DATA 

DISABLE TIME FROM LOW LEVEL AND SELECT OUTPUT 

OE 

Y T VM 

Waveform 3 

I ors ~VU 

L tPHL``~\I 

Y 
1 VM 

Waveform 4 

1 5V 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
VCC VCC 

SWITCH POSITION 

Test Switch 1 Switch 2 

tpZH
tpZL
1PHZ 
tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes 110 and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are IN916, IN3064, or equivalent. 
RX= 1k0 for 54/74, 54S/74S, R5= 5kG for 54LS174LS. 
ITLH• ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

ITHLItt) 

-ITLH(tr) 

ITLHItr)-'~

ITHL(Ifl-.- 

90% 
AMP (V) 

0V 

90% 90% 

VM 

1W 

VM 

10% 

VM= 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

AMP (V) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Reta Pulse Wldlh ITLH ITHL 

54174 3.OV 1MHZ 500n5 7n5 7n5 

54LS174LS 3.OV 1MHZ 500n5 15ns Ens 

54S/74S 3.OV 1MHZ 500n5 2.5n5 2.5ns 
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LATCH 54/74LS259 

8-Bit Addressable Latch 

• Combines demultiplexer 
and 8-bit latch 

• Serial-to-parallel 
capability 

• Output from each storage 
bit available 

• Random (addressable) 
data entry 

• Easily expandable 
• Common Clear input 
• Useful as a 1-of-8 active 

HIGH decoder 

DESCRIPTION 

The '259 addressable latch has four dis-
tinct modes of operation that are select-
able by controlling the Clear and Enable 
inputs (see Function Table). In the ad-
dressable latch mode, data at the Data (D) 
inputs is written into the addressed 
latches. The addressed latches will follow 
the Data input with all unaddressed 
latches remaining in their previous states. A 54n4L5 and load ILSul) i0 20µA IiH and —0.4mA 'IL 

In the memory mode, all latches remain in 
their previous states and are unaffected 
by the Data or Address inputs. To elimi-
nate the possibility of entering erroneous 
data in the latches, the enable should be or demultiplexing mode (CLR= E= LOW), In the clear mode, all outputs are LOW and 
held HIGH (inactive) while the address addressed outputs wil l follow the level of unaffected by the Address and Data in-
lines are changing. In the 1-of-8 decoding the D inputs, with al l other outputs LOW. puts. 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS259 19ns 22mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCC =SV±5%;TA =0°Cto+70°C 

MILITARY RANGES 
Vpp=5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS259N 

Ceramic DIP N74LS259F S54LS259F 

Flatpack S54LS259W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1LSul 

All Outputs 10LSul 
NOTE 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

cno 

BR 

5 

6 

9 

no 
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LATCH 541741S259 

LOGIC DIAGRAM 

D 

(14) 

Ag At A2 CLR 

(13) (1) (2) 1 (3) (15) I 

(4) 

Og 

ACC = Pin 16 
GND=Pin 6 
( )=Pin Numbers 

(5) 

O1

(6) 

O2 

4 
(7) 

O3
(6) (11) 

O4 

(12) 

O5 O7 

~9 
P 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

CLR E D Ag Al A2 Og Q7 O2 Q3 04 O5 O6 07

Clear L H X X X X L L L L L L L L 

Demultiplex 
(active HIGH decoder 
when D=H) 

L 
L 
L 

. 
L 

L 
L 
L 

L 

d 
d 
d 

. 
d 

L 
H 
L 

H 

L 
L 
H 

. 
H 

L 
L 
L 

. 
H 

Q=d 
L 
L 

. 
L 

L 
Q=d 

. 

. 
L 

L 
L 

Q=d 

: . 
L 

L 
L 
L 

. 
L 

L 
L 
. 

. 
L 

L 
L 
L 

: . 
L 

L 
L 
L 

L 

L 
L 
L 

: . 
Q=d 

Store (do nothing) H H X X X X qo q1 q2 q3 q4 q5 qs q7 

Addressable latch 

H 
H 
H 

. 

H 

L 
L 
L 

L 

d 
d 
d 

. 

d 

L 
H 
L 

. 

H 

L 
L 
H 

. 

H 

L 
L 
L 

. 

H 

Q=d 
qo 
qg

: 

qo 

q1
Q= d 

q1
• 

q1 

q2 
q2 

Q = d 

: 

q2 

q3 
q3 
q3 
: 

q3 

q4 
q4 
q4 
. 

q4 

q5 
q5 
q5 
• 

q5 

q6 
q6 
q6 
. 

q6 

q7 
q7 
q7 
. 

Q=d 
H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X = Don't care. 

d = HIGH or LOW data one setup time prior to the LOW'to-HIGH Enable transition. 
q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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LATCH 541741S259 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 -0.5 to + 7.0 V 

'IN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIH Input clamp current —18 mA 

'OH HIGH-level output current —400 µA 

lO LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSn 
54/74LS259 

UNIT 
Min Type Max 

VOH HIGH-level output voltage 
Vcc= MIN, VIH = MIN, VfL = MAX, 

'OH = MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage 
VOO MIN, VIH=MIN, 

VIA = MAX 

IOC= MAX 
Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOC =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 V 

Input current at maximum 

input voltage V MAX, V 7.0V = 1— cc — 0.1 mA 

IIH HIGH-level input current Vcc = MAX, VI =2.7V 20 µA 

'IL LOW-level input current VOc=MAX, VI=0.4V -0.4 mA 

los 
Short-circuit output 
current3

Vcc = MAX —20 -100 mA 

Icc Supply current4 (total) Vcc= MAX 22 36 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOLT= +0.SV and VCC= VCC MAX +0.5V. Not more than one output should be shoved at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with the inputs grounded and the outputs open. 
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LATCH 541741S259 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT PROPAGATION DELAY 
AND ENABLE PULSE WIDTH DATA TO OUTPUT 

Dn 

 / 

~iW
1 

yM 

~'PHL ~tPLH 

On } VM kVM 

A n

On

On 

I

~VM 

LtPH L

1
On T yM 

Waveform 1 Waveform 2 

PROPAGATION DELAY CLEAR TO OUTPUT DELAY 
ADDRESS TO OUTPUT 

Waveform 3 

DATA SETUP AND HOLD TIMES 

D VM 

L ty,H,+.
 th=0  th=0 

Waveform 5 

AND CLEAR PULSE WIDTH 

~t W 1
CLR ~VM T VM

_-___tPHL 

On T VM 

Waveform 4 

ADDRESS SETUP AND HOLD TIMES 

ADDRESS 

ENABLE 

VM = 1.5V for 54/74 end 54S/74S; VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 

predictable output performance. 

Waveform 6 
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LATCH 541741S259 

AC CHARACTERISTICS TA =25°C, VGG =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 

UNIT CL =15pF, RL =2kD 

Min Max 

t PLH Propagation delay 35 
tpHL Enable to output 

Waveform 1 24 ns 

tPLH Propagation delay 32 
tPHL Data to output 

Waveform 2 21 ns 

tpLH Propagation delay 
Waveform 3 

38 
ns

tPHL Address to output 
29

tPHL Propagation delay, Clear to output Waveform 4 27 ns 

AC SETUP REQUIREMENTS TA =25°C, VGG =5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tW Enable pulse width Waveform 1 15 ns 

tW Clear pulse width Waveform 4 15 ns 

t5(H) Setup time HIGH, Data to Enable Waveform 5 15 ns 

th(H) Hold time HIGH, Data to Enable Waveform 5 5 ns 

t5(L) Setup time LOW, Data to Enable Waveform 5 15 ns 

t5(L) Hold time LOW, Data to Enable Waveform 5 5 ns 

t o Setup time, Address to Enablela> Waveform 6 15 ns 

th Hold time, Address to Enable(b) Waveform 6 15 ns 

NOTES 

a. The Address to Enable setup time is the time before the HIGH.to.LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 

b. The Address to Enable hold time is the time after the LOW-toHIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

9L= Load resistor to VGG; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, tN3064, or equivalent. 

tTLH, 1THL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

 1W 

VM vM 

19% 10%/ 

a— tTHLltf) tTLHOrI—

~tTLHltr) tTH LI4)—+ 

90% 

90 

VM 

90% 

VM 

AMP (VI 

OV 

AMP (V) 

10%t -. 
1w

~10%  
OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

S4LSI74LS 3.OV 1MHz 500ns 15ns fins 

54SI74S 3.OV 1MHz 500ns 2.5ns 2.Sns 
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GATES 54174LS260, S260 

FUNCTION TABLE 

INPUTS OUTPUT 

A B C D E Y 

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

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

Dual 5-Input NOR Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS260 9n5 4mA 

74S260 4ns 22mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCc=SV±5%;TA =0°Cto+70°C 

MILITARY RANGES 
VCC=5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74S260N • N74LS260N 

Ceramic DIP N74S260F • N74LS260F S54S260F • S54LS260F 

Flatpack S54S260W • S54LS260W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 54/74S 54I74LS 

A-E Inputs 1Sul 1LSul 

Y Outputs 10Sul 10LSul 

NOTE 
Where a 54I74S and load (Sul) is 50µA IIH and — 2.0mA IIL' and a 54I74LS unit load (LSvII is 20µA IIH and — 0.4mA IIL. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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GATES 54/741S260, S260 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+ 7.0 

—0.5 to 
+ 5.5 

—0.5 to 
+ 7.0 

-0.5 to 
+ 5.5 

V 

'IN Input current 
-30 to 

+1 
—30 to 

+5 
—30 to 

+1 
—30 to 

+5 
mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 

+Vcc 
—0.5 to 

+Vcc 
—0.5 to 

+Vcc 
-0.5 to 

+Vcc 
V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

'OH HIGH-level output current —400 - 1000 µA 

IOL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

VIL= +0.7V MAX for 54S at TA = + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL=Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERISE 

TICS for value. 
RT= Termination resistance should be equal to 2OUT of Pulse Generators. 
D = Diodes are 1N916, 1 N3064, or equivalent. 

tTLH. 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

 IW 

VM VM 

10% 10% 

90% 

-tTH L111) 

rtTLHlir) 

ITLHlir)-~

ITHLltl)-►

AMP IV) 

0V 

90% 

VM 

90% 

VM 

AMP )V) 

Rç10 % 
1W  0V 

VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500n5 15ns fins 

5451745 3.0V 1MHz 500ns 2.5ns 2.5n5 
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GATES 54/741S260, S260 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS260 541745260 

UNIT 
Min Typ2 Max Min Typ2 Max 

VCH HIGH-level output voltage Vcc=MIN, VIL=MAX, 'OH= MAX 
Mil 2.5 2.5 V 

Com' I 2.7 2.7 V 

VOL LOW-level output voltage Vcc— 
MIN H =

I MAX 
OL

Mu I 0.4 0.54 V 

Com'I 0.5 0.5 V 

ICL= 4mA 74LS 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 —1.2 V 

It 
Input current at maximum 
input voltage Vcc = MAX 

VI= 5.5V 1.0 mA 

V1= 7.0V 0.1 mA 

IIH HIGH-level input current V = MAX VI =2.7V 20 50 µA 

'IL LOW-level input current Vcc = MAX 
VI =0.4V -0.4 mA 

VI =0.5V -2 mA 

'OS 
Short-circuit output 
current3 Vcc = MAX —15 —100 -40 -100 mA 

IcC Supply current (total) VCC = MAX ICCH Outputs HIGH 4 17 29 mA 

ICCL Outputs LOW 5.5 26 45 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VoL = +0.45V MAX for 54S at TA = +125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 54S174S 

UNIT CL =15pF,RL =2k0 CL =15pF RL =280U 

Min Max Min Max 

tPL" Propagation delay 
t PHL 

Waveform 1 12 
12 

5.5 
6.0 

ns 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VIH__7L  VM 

I LIPHL~I 

VOUT ~VM 

VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL families. 

Waveform 1 
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GATE 541741S266 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

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

H=HIGH voltage evel 
L = LOW voltage level 

PIN CONFIGURATION 

Quad 2-Input Exclusive-NOR Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS266 18ns 8rnA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA=0°Cto+70°C 
MILITARY RANGES 

VOC =SV±10%;TA:=-55°Cto+125°C 

Plastic DIP N74LS266N 

Ceramic DIP N74LS266F S54LS266F 

Flatpack S54LS266W 

NPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

A, B Inputs 2LSul 

Y Output 10LSul 

NOTE 

A 54174LS unit load ILSulI is 20µA IIH and — 0.4mA IIL, 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

AA
y 

=1 

4 
3 

6 8

5 

~r1 Y 
4 

6 

5 
4 

8 
10 

9 

13 
11 

12 
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GATE 541741S266 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5to+7.0 -0.5to+7.0 V 

IIN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current — 18 mA 

VOH HIGH-level output voltage 5.5 V 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCc 

DEFINITIONS 

VCc 

AL= Load resistor to Vcc; see Ac CHARACTERISTICS for value. 
cL= Load capacitance includes is and probe capacitance; see Ac cHARACTEAls-

TICS for value. 
RT= Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, tTHL values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

VM 

tw 

VIN 

10% 10% 

90% 

~-- tTHLltll ITLHltrh' 

ITLHlir) tTHLltfl—.-

90% 

VM 

tW 

90% 

VM 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

AMP (V) 

0V 

AMP (VI 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54174 3.OV 1MHz 500n5 ins 7n5 

54LSI74LS 3.OV 1MHz 500ns 15ns fins 

54S174S 3.OV 1MHz 500ns 2.5n5 2.5ns 

Signetics 3.419 



LOGIC DIVISION JANUARY 1982 

GATE 54I74LS266 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54I74LS266 

UNIT 
Min Typ2 Max 

'OH HIGH-level output current Vcc=MIN, VIH=MIN, VIL =MAX, VOH=5.5V 100 µA 

VOL LOW-level output voltage 
Vcc=MIN, VIH =MIN, 

VIL = MAX 
IOL=MAX 

Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, l I = 11K —1.5 V 

I Input current at maximum 
input voltage 

1— - Vcc=MAX,AX V 7.0V 0.2 mA 

IIH HIGH-level input current Vcc =MAX, VI =2.7V 40 µA 

11L LOW-level input current Vcc = MAX, V1= 0.4V -0.8 mA 

Icc Supply current° (total) Vcc = MAX 8 13 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT=+0.5V and VCC=VCC 

MAX +0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure ICC with one input of each gate at 4.SV, the 
other inputs grounded and the outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VIN FH 

L iPM  
VIN VM 

~ 

~HL~ 

VM 

~ FL 

COOT \VM VM VOUT T VM VM 

VM= 1.3V for 54LSI74LS: VM = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA = 25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 

UNIT CL =15pF, RL =2k0 

Min Max 

tpLH Propagation delay Waveform 1, 30 
tpHL A or B to output other input LOW 30 ns 

tpLH Propagation delay Waveform 2, 30 
tpHL A or B to output other input HIGH 30 

ns 
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FLIP-FLOPS 54/741S273, S273 

• Ideal buffer for MOS 
microprocessor or 
memory 

• Eight edge-triggered D 
flip-flops 

• High speed Schottky 
version available 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 
• Slim 20-pin plastic and 

ceramic DIP packages 
• See '377 for Clock Enable 

version 
• See '373 for transparent 

latch version 
• See '374 for 3-state 

version 

DESCRIPTION 

The '273 has eight edge-triggered D-type 
flip-flops with individual D inputs and O 
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, 

PIN CONFIGURATION 

Octal D Flip-Flops 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS273 40MHz 17mA 

745273 95MHz 109mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VCC=5V±5%;TA=0°Cto+70°C 

MILITARY RANGES 
Vcc=5V±10%;TA=-55°Cto+125°C 

Plastic DIP N74S273N • N74LS273N 

Ceramic DIP N74S273F • N74LS273F S54LS273F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

All Inputs 1Sul 1 LSul 

All Outputs 10Sul 10LSul 
NOTE 
A 54(745 unit load (soil is 50µA IiH and — 2.OmA 'IL and a 54(74L5 unit load (LSup is 20µA IN and 
—0.4mA IIL• 

is transferred to the corresponding flip-
flop's O output. 

All outputs will be forced LOW indepen-
dently of Clock or Data inputs by a LOW 

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

i i i i i i 

DD D1 03 03 D4 05 DB D7 
11 CP 

1 MR 

GO O1 O2 O3 O4 O5 GB O7

I 
2 

ACC = Pie 20 
GND=Pill 10 

I 
5 

I 1 I I 
B 8 12 15 18 18 

I I 

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. 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOPS 54174LS273, S273 

LOGIC DIAGRAM 

(1) 
MR 

DD D1 

(3) (4) 

D2 

(7) 

D4 DS D5 

(13) (14) (17) 

D 0 

CP 

RD 

p 

D 0 

>CP 

RD

D 0 

.CP 

RD

p 

D 0 

CP 

RD

D 0 

CP 

RD 

D 0 

MCP 

RD

p .

D 0 

CP 

RD 

07 

(19) 

D 0 

MCP 

RD 

J 

VCC = Pin 20 
GND=Pin 10 
( ) =Pin numbers 

(2) 

00 01 

(5) 

03 

(9) (12) (15) 

04 0 5

(15) 

08 

MODE SELECT--FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS

MR CP Dn On

Reset (clear) L X X L 

Load "1" H t h H 

Load " 0" H i I L 

H = HIGH voltage level steady state. 
n = HIGH voltage level one setup time prior to the LOW-

to-HIGH clock transition. 
L = LOW voltage level steady state, 
I = LOW voltage level one setup time prior to the LOW-

to-HIGH Clock transition. 
X = Don't care. 
t = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+7.0 

— 0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

V 

IN Input current -30 to 
+1 

—30 to 
+5 

—30 to 
+1 

—30 to 
+5 

mA 

Vou1 Voltage applied to output in HIGH output state 
—0.5 to 
+ Vcc 

—0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 

—0.5 to 

+ Vcc 
V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Gom'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 — 18 mA 

'OH HIGH-level output current —400 - 1000 µA 

IOL LOW-level output current 
Mil 4 20 mA 

Com'I 8 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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FLIP-FLOPS 54174LS273, S273 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
541741S273 54174S273 

UNIT 
Min Typ2 Max Min Typ2 Max 

VOH HIGH-level output voltage Vcc=MIN, VIH =MIN, VIL =MAX, 

'OH = MAX 
Mil 2.5 3.4 2.5 V 

Com'I 2.7 3.4 2.7 V 

VOL LOW-level output voltage 
Vcc=MIN,
VIH =MIN, 
VIL=MAX 

IoL=MAX 
Mil 0.25 0.4 0.5 V 

Com'I 0.35 0.5 0.5 V 

1OL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VOO = MIN, l= IIK —1.5 —1.2 V 

Input current at maximum 
input voltage V MAX 

OO

VI=5.5V 1.0 mA 

VI= 7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX, VI =2.7V 20 50 µA 

'IL LOW-level input current Vcc = MAX 
VI=0.4V -0.4 mA 

VI =0.5V -2.0 mA 

'OS 
Short-circuit output 
current3 Vcc = MAX —20 -100 -40 -100 mA 

ICC Supply current4 (total) Vcc = MAX 17 27 109 150 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5v and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to all Data inputs and the Master Reset input. 

AC CHARACTERISTICS TA =25°C, VCC =5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 54S/74S 
UNIT CL =15pF, R1=2kc2 CL =15pF, RL =2800 

Min Max Min Max 

fMAX Maximum clock frequency Waveform 1 30 75 MHz 

tPLH Propagation delay 
tPHL Clock to output Waveform 1 27 

27 
15 
15 ns 

tPHL Propagation delay, MR to output Waveform 2 27 15 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on t f t1, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA = 25°C, VCC =5.0V 

PARAMETER TEST CONDITIONS 
54LSI74LS 54SI74S 

UNIT 
Min Max Min Max 

t (L) Clock pulse width (LOW) Waveform 1 20 7.0 ns 

tw Master Reset pulse width Waveform 2 20 10 ns 

t5(H) Setup time, HIGH data to CP Waveform 3 20 5.0 ns 

th(H) Hold time, HIGH data to CP Waveform 3 5.0 3.0 ns 

t5(L) Setup time, LOW data to CP Waveform 3 20 5.0 ns 

t5(L) Hold time, LOW data to CP Waveform 3 5.0 3.0 ns 

t fec Recovery time, MR to CP Waveform 2 25 5.0 ns 
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FLIP-FLOPS 54174LS273, S273 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

111MAX- 1 
I~tW 

CP VM VM 

a 

LPHLH LIPLHH 

cVM VM

MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 

MR I 

CP 
~VM 

~tPHL~I 
G 

~C VM / 

Waveform 1 Waveform 2 

DATA SET-UP AND HOLD TIMES 

Waveform 3 

VM =1.5V for 54174 and 54/745; VM =1.3V for 54LSI74LS. 

The shaded areas Indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are t N916, 1N3064, or equivalent, 

tTLH- tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW 

VM 

10% 10% 

00

tTH L(tt) 

tTL H(tr) 

tTLH(td- -' 

tTHLltfl-► 

90% 

VM 

90% 

VM 

AMP (V) 

0V 

AMP (V) 

10%f t -10%  
0V  W 

VM = t 3 for 54LSI74LS: VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz boons Ins 7ns 

54LSI74LS 3.0V 1MHz boons t5ns Ens 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.bns 
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LATCH 54174279 

FUNCTION TABLE 

INPUTS OUTPUT 

St S2 R Q 

L L L h 
L X H H 
X L -1 H 
H H L L 
H H H No change 

L = LOW voltage level. 
H=HIGH voltage level. 
X = Don't care. 
S = The output is HIGH as long as 8t or SZ is LOW. It all 

inputs go HIGH simultaneously, the output state is 
indeterminate; otherwise, it follows the truth table. 

PIN CONFIGURATION 

Quad Set-Reset Latch 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74279 13ns 18mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV ±5%;TA=0°Cto +70°C 
MILITARY RANGES 

Vcc=5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74279N 

Ceramic DIP N74279F S54279F 

Flatpack S54279W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54/74 

All Inputs 1ul 

O Output 10ul 

NOTE 
A 54/74 unit load lull is 40µA IIH and — 1.6mA 'IL' 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

Signetics 3.425 



LOGIC DIVISION JANUARY 1982 

54174279 LATCH 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54,74 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —12 mA 

IDH HIGH-level output current —800 µA 

'DL LOW-level output current 
Mil 16 mA 

Com'I 16 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCc 

DEFINITIONS 

VCc 

RL= Load resistor to VDc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1 N3064, or equivalent. 
tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

1W 

VM VM 

10% 10% 

90% 

KITH LOf) 

—ITLHUr) 

ITLH(trl—

ITH L(H)--► 

90% 

VM 

90% 

VM 

AMP (V) 

OV 

AMP (V) 

IW ~10%  
OV 

VM = 1.3V for 54L5174LS; VM=1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplllude Rep. Rate Pulse Wldtb ITLH 1THL 

54174 3.OV 1MHz SOOns 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns 8n5 

54S174S 3.OV 1MHz SOOns 2.5ns 2.5ns 
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LATCH 54174279 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
MIn 

54174279 

Typ2 Max 
UNIT 

VoH HIGH-level output voltage 
Vcc= MIN, VIH = MIN, VIL = MAX, 

'OH= MAX 
Mil 2.4 3.4 V 

Com'I 2.4 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
IOL= MAX 

VIL = MAX 
Mil 0.2 0.4 V 

Com'I 0.2 0.4 V 

VIK Input clamp voltage Vcc= MIN, II= IIK —1.5 V 

I 
Input current at maximum 
input voltage Vcc =MAX,MAX V, = —5.5V 1.0 mA 

151 HIGH-level input current V = MAX, V1= 2.4V 40 µA 

'IL LOW-level input current Vcc = MAX, VI= 0.4V -1.6 mA 

los 
Short-circuit output 
current3 Vcc = MAX 

 Mil —18 —55 mA 

Com'I —18 —57 mA 

Icc Supply current4 (total) Vcc= MAX 18 30 mA 

NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VOO=5V, TA =25°c. 
3. IOS is tested with VOUT= +0.5V and VCc= Vcc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure 'cc with alt R inputs grounded, all S inputs at 4.5v, and all outputs open. 

AC WAVEFORMS 

S 
y VM VM IN 

I I 
LtPHLH LtPLH1 

O `I I 
VOID T VM VM 

Waveform 1 

R 
VIN 

o J 

vouT 

VM= 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

I

~VM 

I' 1PHL'(

vM

 / 

Waveform 2 

AC CHARACTERISTICS TA =25nC, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54,74 
UNIT CL =15pF, RL =4000 

Min Max 

tPLH Propagation delay 22 
tPHL Set to output 

Waveform 1 15 ns 

t Propagation delay 
PHL Reset to output 

Waveform 2 27 ns
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PARITY GENERATOR/CHECKER 54174S280 

• Buffered inputs — one 
normalized load 

• Word-length easily 
expanded by cascading 

• Similar pin configuration 
to '180 for easy system 
up-grading 

DESCRIPTION 

The '280 is a 9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data re-
trieval systems. Both Even and Odd parity 
outputs are available for generating or 
checking even or odd parity on up to 9 
bits. 

The Even parity output (EE) is HIGH when 
an even number of Data inputs (lo-l ) are 
HIGH. The Odd parity output (Eo) is HIGH 
when an odd number of data inputs are 
HIGH. 

Expansion to larger word sizes is accom-
plished by tying the Even outputs (EE) of 
up to nine parallel devices to the Data in-
puts of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 40n5 with the 'S280. 

PIN CONFIGURATION 

9-Bit Odd/Even Parity Generator/Checker 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT

74S280 16ns 67mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5Vt5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=SVt10%;TA =-55°C1o+125°C 

Plastic DIP N74S280N 

Ceramic DIP N74S280F S54S280F 

Flatpack S54S280W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 

Io-Ig Data inputs 1Sul 

EE, Eo Parity outputs 10Sul 

NOTE 
A 54174S unit load (Sul) is 50µA 11H and — 2.OmA 'IL 

LOGIC SYMBOL 

8 9 10 11 12 13 1 2 4 

L I I I I I
10 11 12 13 14

~E 

15 Ig 17 18 

Vcc=Pin 14 
GND=Pin 7 

LOGIC SYMBOL (IEEEIIEC) 

9 

10 

2k 
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PARITY GENERATOR/CHECKER 54/74S280 

LOGIC DIAGRAM 

VCC = Pin 14 
GND=Pin 7 

FUNCTION TABLE 

INPUTS OUTPUTS 

Numberof HIGH Data 
inputs (la-Is) EE Eo 

Even H L 

Odd L H 

H= HIGH voltage level 
L = LOW voltage level 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 -30 to +5 mA 

VouT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
541745 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current —1000 µA 

'CL LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

viL= +0.7V MAX for 54S at TA= + 125°C only. 
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PARITY GENERATOR/CHECKER 54174S280 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174S280 

UNIT 
Mi n T Yp2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIL= MAX, IOH = MAX, 
VIH=MIN 

Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, V IH= MIN, IOL= MAX, 
VIL = MAX 

Mil 0.55 V

Com'I 0.5 V 

VIK Input clamp voltage Vcc= MIN, l,= IIK —1.2 V 

II Input current at maximum input voltage VCC = MAX, V1= 5.5V 1.0 mA 

IIH HIGH-level input current Vcc =MAX, V1= 2.7V 50 µA 

'IL LOW-level input current Vcc =MAX, VI =0.5V —2 mA 

los Short-circuit output current3 Vcc = MAX —40 -100 mA 

ICC Supply current4 (total) V = MAX 
Mil 99 mA 

Com'I 105 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condi. 

tions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a 

time and duration of the short circuit should not exceed one second. 

4. ICC is measured with all inputs grounded and all outputs open. 

5. VOL= +0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54!74S280 

UNIT CL =15pF, RL =280U 

Min Max 

tPLH Propagation delay 21 
tpHL Data to Even output Waveforms 1 & 2 18 ns 

tPLH Propagation delay 
Waveforms 1 & 2 

21 
ns 

tpHL Data to Odd output 18 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN VM VM 

LtPHL~ I~tPLH~I 

VOUT 
\ 

VM I VM 

VM = 1.5V for 54174 and 5451745 

Waveform 1 

VIN ~V M

I~iPHI~I 
VOUT ` VM 

LVM 

F. tPLH 

VM

VM= 1.5V for 54174 and 54S/74S 

Waveform 2 
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PARITY GENERATOR/CHECKER 541745280 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

AL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes Ilg and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
tTLH' ITHL Values should be less than or equal to the table entries. 

AMP IV) 

0V 

90% 

NEGATIVE 
PULSE 

1W 

VM 

10% 

VM 

10% 

90% 

POSITIVE 
PULSE 

10% 

+—ITHL(If) 

- —ITLHIId 

ITLHIIr1~ 

ITHL(111—..

90% 

VM 

90% 

VM 

AMP IV) 

. 1 #10% 
 W  0V 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulls Wtdlh 1TLH 1THL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

54S174S 3.OV 1MHz 500ns 2.5n5 2.5ns 
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ADDER 54/741S283 

4-Bit Full Adder With Fast Carry 

• High-speed 4-bit binary 
addition 

• Cascadable in 4-bit 
increments 

• Fast internal carry 
lookahead 

DESCRIPTION 

The '283 adds two 4-bit binary words (An
plus B5) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(E1-  Ea) and the outgoing carry (CouT) ac-
cording to the equation: 

CIN + (A1 + B7)+ 2(A2+ B2)+ 4(A3+ B3) 
+8(A4+ B4)= E7 +2E2 +4L3+8E4

+ 16CouT 

Where (+)= plus. 

Due to the symmetry of the binary add 
function, the '283 can be used with either 
all active HIGH operands (positive logic) or 
all active LOW operands (negative logic)—
see Function Table. In case of all active 
LOW operands the results E1-E4 and CouT 
should be interpreted also as active LOW. 
With active HIGH inputs, CIN cannot be 
left open; it must be held LOW when no 
"carry in" is intended. Interchanging in-
puts of equal weight does not affect the 
operation, thus CIN, A1, B1 can arbitrarily 
be assigned to pins 5, 6, 7, etc. 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS283 13ns 20mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc =5V±S%;TA =O°Cto+70°C 

MILITARY RANGES 
VGG=5V 10%;TA =-55°Cto+125°C 

Plastic DIP N74LS283N 

Ceramic DIP N74LS283F S54LS283F 

F I at pac k S54 LS283 W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

A, B Inputs 2LSul 

CIN Input 1 LSul 

All Outputs 10LSul 

NOTE 
A 54(74LS unit load ILSul) is 20µA IIN and —0.4mA IIL. 

LOGIC SYMBOL 

5 6 3 2 14 15 12 11 
I I I I I I I I

A l  B1 A2 B2 A3 B3 A° 

SIN 

L1 2 E3 L4 

B4

I I I 
4 1 13 10 

VCc = Pin 16 
GND= Pin 8 

LOGIC SYMBOL (IEEEIIEC) 
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ADDER 541741S283 

LOGIC DIAGRAM 

FUNCTION TABLE 

PINS CIN At A2 A3 A4 Bt B2 B3 B4 3 ~4 CUT 

Logic Levels L L H L H H L L H H H L L H 

Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 0 1 

Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0 

H = LOW voltage level 
L = LOW voltage level 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 - 0.5 to + 7.0 V 

' IN Input current —30 to + 1 —30 to + 1 mA 

VouT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

Example: 
1001 
1010 

10011 

(10+9= 19) 
(carry + 5+ 6= 12) 
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ADDER 541741S283 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

IOH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174LS283 

UNIT 
Mi n T 9P2 Max

VoH HIGH-level output voltage 
Vcc=MIN, VIH =MIN, VIL =MAX, 

IOH =MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOWleveloutputvoltage 
Vcc=MIN, VIH =MIN, 

VIL= MAX 
IoL=MAX 

Mil 0.25 0.4 V 
Com'l 0.35 0.5 V

IoL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II = IIK —1.5 V 

II 
Input current at maximum 
input voltage P 9 Vcc= MAX, V1= 7.0V 

A, B inputs 0.2 mA 

GIN input 0.1 mA 

IIH HIGH-level input current Vcc =MAX, V1= 2.7V 
A, B inputs 40 µA 

GIN input 20 µA 

IIL LOW-level input current Vcc=MAX, V1= 0.4V 
A, B inputs —0.8 mA 

CIN input —0.4 mA 

o s 
Short-circuit output 
current3 V cc= MAX —20 -100 mA 

ICC Supply current° (total) VCC= MAX 

Condition 1 22 39 mA 

Condition 2 19 34 mA 

Condition 3 19 34 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appro-

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at VCC =5V, TA= 25C. 
3. log is tested with VOUT=+0.5V and VCC=VCC 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. ICC should be measured with all outputs open and 
the following conditions: 
Condition 1: All inputs grounded. 
Condition 2: All B inputs LOW, other inputs at 4.5V. 
Condition S: All inputs at 4.5V. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VtN 

-JjI 

VM 

I 
r'tPHL~̀I 

VOUT 
1 

VM 

VIN ~VM 

I~

`

tPHL

`

I 

VOUT T VM 

VM = 1.3V for 54L5174L5: VM= 1.5V for all other TTL families. 

Waveform 1 Waveform 2 
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ADDER 541741S283 

AC CHARACTERISTICS TA =25°C, VCC =S.oV 
54LS/74LS 

PARAMETER TEST CONDITIONS CL =15pF, RL =2klt UNIT 

Min Max 

t PLH Propagation delay 24 
t C to E PHL IN 

Waveforms 1& 2 
24 

ns 

t PLH Propagation delay 24 
t C to E PHL IN 2 

Waveforms 1& 2 
24 

ns 

tPLH Propagation delay 24 
t C to E PHL IN 3 

Waveforms 1& 2 
24 

ns 

t PLH Propagation delay 
t PHL CIN to } d 

Waveforms 1 & 2 
24 
24 

ns 

tPLH Propagation delay 24 
tPHL A; or B; to E; Waveforms 1 & 2 

24 
ns 

tPLH Propagation delay 
Waveform 2 

17 
ns 

tPHL CIN to °OUT 22 

tpLH Propagation delay 17 
tPHL A; or B; to Cour 

Waveforms 1 & 2 17 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance Includes IS and probe capacitance; see AC CHARACTERISE 

TICS for value. 

AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH, ITHL Values should be less than or equal to the table entries. 

8~i 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW 

VM 

10% 10% 

90% 

ITHL(IU 

- -ITLHlIr) 

ITLHlIrl--~ 

ITHLIIII-► 

AMP M 

0V 

90% 

VM 

90% 

VM 

AMP (V) 

10%t + 1W -'10% 
0V 

VM =1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplltude Rep. Rate Pulse Width 1TLH ITHL 

54174 3.OV 1MHz 500n5 7n5 7n5 

54LSI74LS 3.OV 1MHz 500ns 15ns Son 

54SI74S 3.OV 1MHz 500n5 2.5n5 2.5n5 
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COUNTER 54174LS290 

DESCRIPTION 
The '290 is a 4-bit, ripple type decade 
counter. The device consists of four 
master-slave flip-flops internally con-
nected to provide a divide-by-two section 
and a divide-by-five section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to-
LOW clock transition. State changes of 
the Q outputs do not occur simultane-
ously because of internal ripple delays 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Asset 
(MR1•MR2) is provided which overrides 
both clocks and resets (clears) all the flip-
flops. Also provided is a gated AND asyn-
chronous Master Set (MS1.MS2 ) which 
overrides the Clock and MR Inputs, set 
ting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op-
erated in various counting modes. In a 
BCD (8421) counter the CP7 input must be 
externally connected to the Q0 output. The 
CP0 input receives the incoming count, 
producing a BCD count sequence. In a 
symmetrical bi-quinary divide-by-ten 
counter the Q3 output must be connected 
externally to the CPo input. The input 
count is then applied to the CP1 input and 
a divide-by-ten square wave is obtained at 

PIN CONFIGURATION 

Decade Counter 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS290 42MHz 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =EV±s%;TA=O°Cto+70'C 
MILITARY RANGES 

Vcc =5Vt10%;TA=-55°Cto+125nC 

Plastic DIP N74LS290N 

Ceramic DIP N74LS290F S54LS290F 

Flatpack S54LS290W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174LS 

MR, MS Inputs 1LSul 

CPo Input 4LSul 

CP1 Input 8LSul 

All Outputs 10LSul 

NOTE 
A 54174L5 unit load ILsul) is 20µA I H and — 0.4,nA IIL-

output Q.  To operate as a divide-by-two divide-by-two function (CPo as the input 
and a divide-by-five counter, no external and Qo as the output). The CP7 input is 
interconnections are required. The first used to obtain divide-by-five operation at 
flip-flop is used ass binary element for the the Q3 output. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

13 
& 

& 

CTR 

CT=0 

25 

- r r 

DIV2 

10N., 
 8CT=1 

11  + DIV5 
CT 

- BCT =1 

0 

2 
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COUNTER 54174LS290 

LOGIC DIAGRAM 

1+1 
MS+

Do MS2 
(3) 

(10) 
CPp _- 

O 

cP1 
(11) 

MR1 (12f~ 
MR2 Z

I 
J

lO 

(13) 

CP 

DO JSDO 

-O cP --.~.r 

J
a cP 

'""'~ 
KRDa

VOO - Pln 14 
OND- Pln 7 
( I Pin numbers 

(9) (5) 

Op O1 

(4) (8) 
Oq O3

MODE SELECTION-FUNCTION TABLE 

RESETISETINPUTS OUTPUTS 

MR/ MR2 MS1 MS2 O0 O1 O2 O3 
H 
H 
X 
L 
X 
L 
X 

H 
H 
X 
X 
L 
X 
L 

L 
X 
H 
L 
X 
X 
L 

X 
L 
H 
X 
L 
L 
X 

L 
L 
H 

L L 
L L 
L L 
Count 
Count 
Count 
Count 

L 
L 
H 

H = HIGH voltage level 
L = LOW vol age level 
X = Don't care 

BCD COUNT SEQUENCE-FUNCTION TABLE 

COUNT 
OUTPUTS 

Qo O1 O2 Q3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

NOTE 
Output Op connected to input CP+. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —O.5(O +7.0 -O.5(O +7.0 V 

' IN Input current —30 to + 1 -30 to + 1 mA 

VoUT Voltage applied to output in HIGH output state —0.5 to + Vcc —O.5(O  + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 (O 7O °C 

NOTE 
VIN limited to +5.5V on CPp and CP1 inputs only. 
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541741S290 COUNTER 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54I74LS 

UNIT
Mln Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current — 18 mA 

'OH HIGH-level output current —400 µA 

IoL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS290 

UNIT 
Mln Type Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL= MAX, 
'OH =MAX 

Mil 2.5 3.4 V 
Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL= MAX 

IoL= MAX 
M i I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IoL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 V 

Input current at maximum 
II 

input voltage V = MAX cc

VI=7.0V MR, MS inputs 0.1 mA 

V — 5.5V 
CPo input 0.2 mA 

CP1 input 0.4 mA 

IIH HIGH-level input current Vcc= MAX, V1= 2.7V 

MR, MS inputs 20 µA 

CPo inputs 40 µA 

CP1 inputs 80 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.4V 

MR, MS inputs —0.4 mA 

CPo input —2.4 mA 

CP1 input —3.2 mA 

IOS 
Short-circuit output 
current3

Vcc = MAX —20 —100 mA 

'cc Supply current° (total) Vcc = MAX 9 15 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc= 5V, TA =25°C. 
3. IOS is tested with vouT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

Second. 
4. ICC is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
5. The maximum limit for the 54LS290 only is 80µA tom cp0 and 160µA for CP1 inputs. 
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COUNTER 541741S290 

AC CHARACTERISTICS TA =25°C, V =5.oV 

54LS/74LS 

PARAMETER TEST CONDITIONS CL =15pF R1=2k0 UNIT 

Min Max 

fMAx CPo input count frequency Waveform 1 32 MHz 

fMAx CP1 input count frequency Waveform 1 16 MHz 

tpLH Propagation delay 16 
tpHL CPo input to Qo output 

Waveform 1 18 ns 

tPLH Propagation delay 16 
tPHL CPl input to O1 output 

Waveform 1 21 ns 

tpLH Propagation delay 
Waveform 1 

32 
tPHL CP1 input to QZ output 

35 ns 

tpLH Propagation delay 32 
tPHL CP1 input to O3 output 

Waveform 1 35 ns 

tpLH Propagation delay 48 
tPHL CPo input to O3 output 

Waveform 1 50 ns 

tpHL MR input to any output Waveform 2 40 ns 

tpLH MS input to Qo and O3 outputs Waveform 3 30 ns 

tpHL MS input to Q1 and O2 outputs Waveform 2 40 ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr, t t, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA= 25C, V =5.0V 

PARAMETER TEST CONDITIONS 
54LS174LS 

UNIT 
Mln Max 

tw CPo pulse width Waveform 1 15 ns 

tw CP1 pulse width Waveform 1 30 ns 

tw MR pulse width Waveform 2 15 ns 

trec Recovery time, MR to CP Waveform 2 25 ns 

trec Recovery time, MS to CP Waveforms 2 and 3 25 ns 
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COUNTER 541741S290 

AC WAVEFORMS 

cP 

0 

I~.  11fMAx `{ 

  VM 
VM, '

 VM̀ 

tW  
 tPLH 

} VM 
VM/___

iPHL 

MR OR MS 

cP 

0 

 /VM VM  

V M~ 

iPHL 

VM\ / 

Waveform 1 Waveform 2 

MS #VM V M \

I
tW trec 

cP 

Op, O3
tPLH 

V MM\ 

VM/

Waveform 3 

VM= 1.5V for 54(74 and 54S174SVM= 1.3V for 54LSI74LS. 

The number of Clock Pulses required between the iPHL and tpLH measurements can be determined from the appropriate Function Tables. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

DEFINITIONS 

VCC 

_ VM = 1.3V for 54LSI74LS: VM = 1.5V for all other TTL (arnllle5. 

VCC 
90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

tW 

VM 

10% 10% 

r 

.-tTHL(tf) tTLH(trl-... 

-tTLH(lr) tTHL(tf)-.-

90% 

VM 

90% 

VM 

AMP (V) 

DV 

AMP (VI 

10%j- 
 tW

-'ç
10%  DV 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes I'S and probe capacitance: see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N9t6, 1N3064, or equivalent. 
tTLH tTHL Values should be less than or equal to the table entries. 

FAMILY 
INPUT PULSE REOUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.OV rMHz 500ns 7ns 755 

54LS174LS 3.OV 1MHz 5000s 15n5 Ens 

54S174S 3.OV 1MHZ 500ns 2.5n5 2.5ns 
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COUNTER 541741S293 

4-Bit Binary Ripple Counter 

DESCRIPTION 

The '293 is a 4-bit ripple type binary 
counter. The device consists of four 
master-slave flip-flops internally con-
nected to provide a divide-by-two section 
and a divide-by-eight section. Each sec-
tion has a separate Clock input to initiate 
state changes of the counter on the HIGH-
to-LOW clock transition. State changes of 
the Q outputs do not occur simultane-
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1 MR2) is provided which overrides 
both clocks and resets (clears) al l the flip-
flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op-
erated in various counting modes. In a 
4-bit ripple counter the output Qo must be 
connected externally to input CP1. The in-
put count pulses are applied to input CF0. 
Simultaneous divisions of 2, 4, 8 and 16 
are performed at the Qo, Q1, Q2 and Q3
outputs as shown in the function table. As 
a 3-bit ripple counter the input count 
pulses are applied to input CP1. Simul-
taneous frequency divisions of 2, 4 and 8 
are available at the Q1, Q2 and Q3 outputs. 
Independent use of the first flip-flop is 
available if the reset function coincides 
with reset of the 3-bit ripple-through 
counter. 

PIN CONFIGURATION 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS293 42MHz 9mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
VOO=5V±5%;TA=O°Cto+70°C 

MILITARY RANGES 
VOC=SV±1o%;TA=-55°Cto+125°C 

Plastic DIP N74LS293N 

Ceramic DIP N74LS293F S54LS293F 

Flatpack S54LS293W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

MR Inputs 1 LSul 

CPa Input 6LSul 

CP1 Input 4LSul 

All Outputs 10LSul 

NOTE 
A 54I74LS unit load ILSup is 20µA IlH and — 0.4mA 'IL-

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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COUNTER 541741S293 

LOGIC DIAGRAM 

MODE SELECTION FUNCTION TABLE 

RESET INPUTS OUTPUTS 

MRt MR2 O0 O1 O2 03 
H 
L 
H 
L 

H 
H 
L 
L 

L L L 
Count 
Count 
Count 

L 

H=HIGH voltage level 
L = LOW voltage level 
X = Don't care 

COUNT 
OUTPUTS 

Qo Q1 O2 O3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

NOTE 
Output Op connected to input CPt. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.O —0.5 to +7.0 V 

IIN Input current —30 to + 1 —30 to + 1 mA 

Vou1 Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
NOTE 
VIN limited to 5.5V on CPo and CPt inputs. 
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COUNTER 54/741S293 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54/74LS293 

UNIT 
Min Type Max 

VOH HIGH level output voltage VCC= MIN, VIH = MIN, VIL = MAX, 
1o= MAX 

Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL= MAX 

IOL= MAX 
M i I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 V 

II 
Input current at maximum 
input voltage Vcc=MAX 

VI = 7.0V MR inputs 0.1 mA 

V1= 5.5V CP inputs 0.2 mA 

IIH HIGH-level input current Vcc = MAX, V1=2.7V 
MR inputs 20 µA 

CP inputs5 40 µA 

'IL LOW-level input current Vcc = MAX, VI=0.4V 

MR inputs —0.4 mA 

CPo input —2.4 mA 

CP1 input —1.6 mA 

os 
Short-circuit output 
current3 V MAX c= c —20 -100 mA 

Icc Supply current^ (total) Vcc = MAX 9 15 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. 1OS is tested with VouT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with Clock inputs grounded, all outputs open, both MA inputs grounded following momentary connection to 4.5V. 
5. The maximum limit for the 54LS293 is 80µA for CPO and CPi inputs. 
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COUNTER 541741S293 

AC CHARACTERISTICS TA=25°C, Vcc =5.oV 

54LS/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL =2k0 UNIT 

Min Max 

fMAX CPo input Count frequency Waveform 1 32 MHz 

fMAX CPt input count frequency Waveform 1 16 MHz 

tPLH Propagation delay 
Waveform 1 16 ns 

tPHL CPo input to O0 output 
18

tPLH propagation delay 
Waveform 1 

16 
ns 

tPHL CPt input to O1 output 21

tpLH Propagation delay 
Waveform 1 32 ns 

tPHL CPi input to O2 output 
35

tPLH  Propagation delay 
Waveform 1 51 ns 

tPHL CPi input to O3 output 
51

tPLH Propagation delay 
Waveform 1 70 ns 

tPHL CPo input to 03 output 70 

tPHL MR input to any output Waveform 2 40 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA = 25°C, V =5.oV 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT
Min Max 

tw CPo pulse width Waveform 1 15 ns 

tw CPt pulse width Waveform 1 30 ns 

tw MR pulse width Waveform 2 15 ns 

tree Recovery time, MR to CF Waveform 2 25 ns 

AC WAVEFORMS 

CF (d) 

0 
iPHL I  'I 

 ̀ r--t I1MAX--

\VM VM/ I/ VM\ 
k- tw

 iPLH 

\VM VM / 

MR 

CF 

O 

 /VM VM\ 

VM\ 
iPHL 1 

VM\ / 

Waveform 1 Waveform 2 

VM = 1.5V for 54174 and 54SI74S, VM = 1.3V for 54LS/74LS. 

The number of Clock Pulses required between the tpLH and iPHL measurements can be determined from the appropriate Truth Table. 
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COUNTER 541741S293 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERISE 

TICS for value. 
RT =Termination resistance should be equal to 2OUT of Pulse Generators. 

tTLH. ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

VM 

10% 

1W 
911% 

VM 

10% 

~— ITHLIif) ITLH(Irl—~ 

r 1TLH(Ir) ITHL(II)—. 

AMP (VI 

0V 

90% 

VM 

90% 

VM 

AMP M 

10%f c/0% 
 I   0V W 

VM = 1.3V for 54LS/74LS; VM= 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rap. Rata Pules Width 1TLH ITHL 

54/74 3.OV IMHz 500n5 7ns 7ns 

54LS174LS 3.OV 1MHz 500n5 15n5 Ens 

545174S 3.OV 1MHz 500ns 2.5n5 2.5n5 
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SHIFT REGISTER 54/74LS295B 

4-Bit Shift Register With 3-State Outputs 

• 4-bit parallel load shift 
register 

• Independent 3-State 
buffer outputs 

• See '395 for serial 
expansion and Master 
Reset version 

DESCRIPTION 

The '295B is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-State buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En-
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data outputs (DD-
D3 ) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (Ds) is loaded into the Q0
flip-flop, and the data in the register is 
shifted one bit to the right in the direction 

(Q0 —Q1—Q2 —Q3) synchronous with the 
negative transition of the Clock. The PE 
and Data inputs are fully edge triggered 
and must be stable only one setup time 
prior to the HIGH-to-LOW transition of the 
Clock. 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS295B 45MHz 17mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VOO =5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS2958N 

Ceramic DIP N74LS295BF S54LS295BF 

Flatpack S54LS295BW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION I54174LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load ILSul) is 200A and IIH and —0.4mA IIL. 

The 3-State output buffers are designed to 
drive heavily loaded 3-state buses or large fers independent of the register operation. the outputs are in the HIGH impedance 
capacitive loads. The active HIGH Output When OE is HIGH the data in the register "off" state, which means they will neither 
Enable (OE) controls all four 3-state but- appears at the outputs. When OE is LOW drive nor load the bus. 

PIN CONFIGURATION LOGIC SYMBOL 

2 3 4 5 

PE 0 D1 D2 03

9 —o 

DS

cP 

 OE 

00 01 02 03

l I 1 1 
,3 12 11 10 

vcc = Pin 14 
CND= Pin 7 

LOGIC SYMBOL (IEEE/IEC) 
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SHIFT REGISTER 54/74LS295B 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

REGISTER 
OPERATING MODES 

INPUTS 
REGISTER 
OUTPUTS 

CP PE Ds Dn Qp Ot 02 O3

Shift right 
I 
I 

I 
I 

I 
h 

X 
X 

L 
H 

qo 

q0 

q1 

q1 

q2 

q2 

Parallel load I 
t 

h 
h 

X 
X 

I 
h 

L 
H 

L 
H 

L 
H 

L 
H 

3•STATE BUFFER 
OPERATING MODES 

INPUTS OUTPUTS 

OE O (Register) Og, Ot , 02' O3

Read 
H 
H 

L 
H 

L 
H 

Disabled L X (Z) 

H = HIGH vgltage level. 
h = HIGH voltage level one se up time prior to the HIGH-to-LOW clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the HIGH-to-LOW clock transition. 

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

X = Don't care. 
(Z)=HIGH impedance "off" state. 
I = HIGH-to-LOW clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5to +7.0 V 

IIN Input current —30 to + 1 —30 to + 1 mA 

VouT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFT REGISTER 54/74LS295B 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Voc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Corn' I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —1.0 mA 

Corn' I —2.6 mA 

IOL LOW-level output current 
Mil 12 mA 

Com'I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS295B 

UNIT 
Mi n T Yp2 Max

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL= MAX, IoH= MAX 
Mil 2.4 3.4 V 

Com'I 2.4 3.1 V 

VOL LOW-level output voltage Vcc= MIN, VIH= MIN, 
VIL = MAX 

IpL=MAX

Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, ll=IIK -1.5 V 

Off-state output current, 
ozH HIGH-level voltage applied 

V MAX, V MAX, V 2.7V cc= IL= o= 20 µ A 

Off-state output current, 
ozL LOW-level voltage applied 

V MAX, V MIN, V — 0.4V cc= IH= O — -20 µA 

I Input current at maximum 
input voltage 

V MAX, V — 7.0V = 1 cc — 0.1 mA 

IIH HIGH-level input current V = MAX, V1= 2.7V 20 µA 

'IL LOW-level input current Vcc = MAX, V1 = 0.4V -0.4 mA 

'OS 
Short-circuit output 
current 

Vcc = MAX —30 -130 mA 

ICC Supply current4 (total) Vcc = MAX 
Condition 1 16 29 mA 

Condition 2 17 33 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at vcc = 5V, TA = 25C. 
3. IOS is tested with voul= +o.5v and vcc= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with the outputs open, DS and FE at 4.5v, and the Data inputs grounded under the following conditions: 

Condition 7: OE at 4.5v and a momentary 3V, then ground, applied to the Clock Input. 
Condition 2: OE and Clock input grounded. 
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SHIFT REGISTER 54174LS295B 

AC CHARACTERISTICS TA=25°C,Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =45pF RL =6674 

Min Max 

fMAX Maximum Clock frequency Waveform 1 30 MHz 

tpLH Propagation delay 

tPHL Clock to output 
Waveform 1 23

30 
ns 

tPZH Enable time to HIGH level Waveform 2 26 ns 

tPZL Enable time to LOW level Waveform 3 30 ns 

tPHZ Disable time from HIGH level Waveform 2, CL =5pF 20 ns 

tpLZ Disable time from. LOW level Waveform 3, CL =5pF 20 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, ti, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°C Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tw Clock pulse width Waveform 1 16 ns 

t5 Setup time, Data to clock Waveform 4 20 ns 

th Hold time, Data to clock Waveform 4 20 ns 

t5 Setup time, PE to clock Waveform 4 20 ns 

th Hold time, PE to clock Waveform 4 10 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE 

(
WIDTH 

~tIIMAX ~1 

CP \VM VM I VM OE 

O 

'~tPHL.sI tPLH..I 

♦VM 
~VM

Waveform 1 Waveform 2 
vM = t 5 for 54/74 end 54S/74S; VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM ` VM 

- tPZH'~ 'tPHZ' 

a T VM

3-STATE ENABLE TIME TO LOW LEVEL PARALLEL ENABLE AND DATA 
AND DISABLE TIME FROM LOW LEVEL SETUP AND HOLD TIMES 

OE 7 1 VM `VM 

`iPZL~ 

a `vM 

tPLZ 

  -1.SV 

L 0.5V 

` E 

0.5V 

t.SV 

STABLE

fl ~th a 

PE % VM

I ts~ 

CP 
VM\ / 

VM T 

Waveform  Waveform 

th 
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SHIFT REGISTER 54174LS295B 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Vcc 

SWITCH POSITION 

Test Swltch 1 Swltch 2 

tpZH 
tpZL 
tpHZ 
tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VC1 see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
0 = Diodes are 1N916, 1N3064, or equivalent. 
AX = 1k0 for 54174, 545174S, AX = 5k0 for 54LS/74LS. 
tTLH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W 

VM VM 

10% 10% 

90% 

--ITHL(If) 

+—ITLH(IrI 

ITLH(I,)—. 

tTHL(If)+ 

90% 90% 

VM VM 

AMP (V) 

OV 

AMP (V) 

IW
 . 

'ç
10% OV 

VM = 1.3V for 54LS174LS; VM = t.SV for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

— -- -
Amplituds Rep. Rate Pulse Width 1TLH ITHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LS/74LS 3.OV 1MHz 500ns t5ns 6n5 

54S174S 3.OV 1MHz 500n5 2.5ns 2.5ns 
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PORT REGISTERS 54174298,1S298 

Quad 2-Port Register 

• Fully synchronous 
operation 

• Select from two data 
sources 

• Buffered, negative edge 
triggered clock 

DESCRIPTION 
This device is a high-speed Quad 2-Port 
Register. It selects 4 bits of data from two 
sources (Ports) under the control of a com-
mon Select input (S). The selected data is 
transferred to the 4-bit output register syn-
chronous with the HIGH-to-LOW transi-
tion of the Clock input (CP). The 4-bit reg-
ister is fully edge triggered. The Data in-
puts )l and 11 ) and Select input (S) must be 
stable only one setup time prior to the 
HIGH-to-LOW transition of the clock for 
predictable operation. 

MODE SELECT-
FUNCTION TABLE 

OPERATING 
MODE 

INPUTS OUTPUTS 

CP S Ig 11 On

Load I I I X L 
Source "0" I I h X H 

Load I h X I L 
Source "1" I h X h H 

H = HIGH voltage level NOTE 
h = HIGH voltage level one setup time prior to the Where a 54174 unit load lull is understood to be 40µA IIH and — t.6mA 'IL' and a 54174L5 unit load 1L5ull is 20µA IIH and 

HIGH.to-LOW clock transition — 0.4mA IIL 
L = LOW voltage level 

= LOW voltage level one setup time prior to the HIGH-
10-LOW clock transition. 

X = Don't care 
I = HIGH-to-LOW clock transition. 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74298 19ns 39mA 

74LS298 19ns 13mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCc =5V d:5%;TA=0°Cto+70°C 

MILITARY RANGES 
VCC =5V d:10%;TA=-55°Cto+125°C 

Plastic DIP N74298N • N74LS298N 

Ceramic DIP N74298F • N74LS298F S54LS298F 

Flatpack S54LS298W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54/74LS 

All Inputs lul 1LSul 

All Outputs 10ul 10LSul 

PIN CONFIGURATION LOGIC SYMBOL 

3 2  
l
4 1

l 
9 5 7 6 

I l l l l l 
I0a 1la I0b 11b I0c 11c I0d 11d 

5 

11 -0 CP 

Da Db Gc 04

15 14 

ACC = Pin 16 
GND= Pin 8 

13 12 

LOGIC SYMBOL (IEEE/IEC) 
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PORT REGISTERS 54174298, LS298 

LOGIC DIAGRAM 

cP 

'On 'lb IOb 11c 'Sc 'id IOtl 

(6) (7) 

00 

is 

ACC = Pin 16 
GND=Pin 6 
( )=Pin Numbers 

 C CP 

S 0a

(15) 

Oa

CP 

S 0b 

(14) 

Ob 

H 

CP 

S 0c

(13) 

0c

A 

CP 

S Otl

(12) 

Otl

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise no ed.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

-0.5 to 
+5.5 

—0.5 to 
+7.0 

V

' IN Input current 
-30 to 

+5 
—30 to 

+1 
-30 to 

+5 
—30 to 

+1 
mA 

VOUT Voltage applied to output in HIGH output state —0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54174LS 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 +0.7 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —12 —18 mA 

'OH HIGH-level output current —800 -400 µA 

logy LOW-level output current 
Mil 16 4 mA 

Com'I 16 8 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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PORT REGISTERS 54174298,1S298 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174298 54174LS298 

UNIT 
Min Type Max Min Typ2 Max 

VcH HIGH-level output voltage Vcc = MIN, VIH= MIN, VIA = MAX 

'OH= MAX 
Mil 2.4 3.4 2.5 3.4 V 

Corn' I 2.4 3.4 2.7 3.4 V 

VOL LOW-level output voltage 
Vcc=MIN,
VIH = MIN, 
VIt.=MAX 

lot.=MAX 
Mil 0.4 0.25 0.4 V 

Com'I 0.4 0.35 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK —1.5 —1.5 V 

11
Input current at maximum 
input voltage Vcc=MAX 

V1=5.5V 1.0 mA 

VI=7.0V 0.1 mA 

'IN HIGH-level input current Vcc= MAX 
V1= 2.4V 40 µA 

VI=2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, V1= 0.4V -1.6 -0.4 mA 

os 
Short-circuit output 
current 

Vcc = MAX 
Mil —20 -57 -20 -100 mA 

Com'I —18 —57 —20 -100 mA 

Icc Supply current^ (total) Vcc = MAX 39 65 13 21 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA 25c. 
3. IOS is tested with VOUT= +0.5V and vcc=vcc MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. 10C is measured after applying a momentary 4.5V, followed by ground to the clock input, with all other inputs low and all outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS174LS 

UNIT CL =15pF RL =40011 C~=15pF RL =2ktl 

Min Max Min Max 

tpLH

tpNL

Propagation delay 
Clock to output 

Waveform 1 
27 
32 

27 
32 

ns 

AC SETUP REQUIREMENTS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54174 54LSI74LS 

UNIT 
Min Max Min Max 

tw Clock pulse width Waveform 1 20 20 ns 

to Setup time, Data to Clock Waveform 2 15 15 ns 

th Hold time, Data to Clock Waveform 2 5 5 ns 

i s Setup time, Select to Clock Waveform 2 25 25 ns 

th Hold time, Select to Clock Waveform 2 0 0 ns 
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PORT REGISTERS 54174298,1S298 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 

AND CLOCK PULSE WIDTH 

tW 

1 
CP VM VM I'VM 

~tw --- 
PHL ~tPLH~ 

O VM 7'VM 

 I O 

Waveform 1 Waveform 2 

VM =1.5V for 54174 and 545/745; VM = 1.3V for 54LS174LS. 
The shaded ares indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
tTLH, 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

1d% 10% 

90% 

--- ITHL(II) ITLH(tr)-

- --ITLH(Ir) tTHL(tU-.- 

90% 

VM 

tW 

90% 

VM 

AMP (V) 

0V 

AMP (V) 

10% 
OV 

VM= t.3V for 54LS174LS; VM = 1.5V for all other TTL families 

FAMILY 
INPUT PULSE REQUIREMENTS 

-- - -
Amplltude Rep. Rate Pula. Width tTLH tTHL 

54174 3.OV 1MHZ 500ns 7n5 Ins 

54LS174LS 3.OV 1MHz 500n5 15ns Ens 

54S174S 3.OV 1MHz soons 2.5n5 2.5n5 
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SHIFTER 54174S350 

• Shifts 4 bits of data to 0, 
1, 2, 3 places under 
control of two select lines 

• 3-State outputs for bus 
organized systems 

• Alternate source 
AM25S10 

DESCRIPTION 

The '350 is a combination logic circuit that 
shifts a 4-bit word from 0 to 3 places. No 
clocking is required as with shift registers. 

The '350 can be used to shift any number 
of bits any number of places up or down 
by suitable interconnection. Shifting can 
be: 

1. Logical — with logic zeros filled in at 
either end of the shifting field. 

2. Arithmetic — where the sign bit is ex-
tended during a shift down. 

3. End around — where the data word 
forms a continuous loop. 

The 3-State outputs are useful for bus in-
terface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of the 
outputs. The outputs are in the HIGH im-
pedance "off' state when OE is HIGH, and 
they are active when OE is LOW. 

PIN CONFIGURATION 

4-Bit Shifter With 3-State Outputs 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74S350 7ns 71 mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=5V±S%;TA =0°Cto+70°C 

MILITARY RANGES 
Vcc=5Vt10%;TA =-55°Cto+125°C 

Plastic DIP N74S350N 

Ceramic DIP N74S350F S54S350F 

Flatpack S54S350W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 541745 

All Inputs 1Sul 

All Outputs lOSul 
NOTE 

A 54174S unit load 1Sul1 is 50µA IIH and — 2.0mA III. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE IEC) 

10 O MUX 

8 0 } G 31SHIFTE9I 
  1 

13  
EN

2 

8 

- I I-

Z1 

10-3' 1

0 
11-2 v
12-1 

Z71 

Z12 

3 

Z15 

18 

12_ 3 1

13-2 v
14-1 

15-0 

1 
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SHIFTER 54174S350 

LOGIC DIAGRAM 

FUNCTION TABLE LOGIC EQUATIONS 

OE St Sp 13 Iz If l 0 1_i 1-z I-3 Y3 Y2 Y1 Yo

H 
L 
L 
L 
L 

X 
L 
L 
H 
H 

X 
L 
H 
L 
H 

X 
D3
X 
X 
X 

X 
Dz
Dz
X 
X 

X 
Dt
Di
Di
X 

X 
Dp 
Dp 
Dp 
Dp 

X 
X 

D_ f
D_ t
D_ f

X 
X 
X 

D_2
D_z

X 
X 
X 
X 

D_3

Z 
D3
Dz
Df
Dp 

Z 
Dz
Di
Dp 
D_ f

Z 
Dt
Dp 

D_1 
D_z 

Z 
Do
D_ t
D_ 2
D_3

H = H GH voltage In el 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance (off) state 
Dn = HIGH or LOW state of referenced In input 

Yo =So•S1•to+S0•S1•I_ f +So•St•I_z+So•S1•I.3 
Y f =S0•S1•I1 +S0•S1•I0 + S0•S1•L1+So•S1•Lz 
Yz=S_o•$t •Iz+So•Sl•Il+SO•Sl•Io+SO•Sl•I_t 
Y3= Sp•St •13 + S0•Si •I2+So•Si •Ii+So•Si•Io 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to +5 —30 to +5 mA 

Vou1 Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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SHIFTER 54174S350 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

'IN Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —2.0 mA 

Com'I —6.5 mA 

log LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

VII. = +0.7V MAX for 54S at TA= + 125 °c only. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54!74S350 

UNIT 
Min Typ2 Max 

VOH HIGH-level output voltage Vcc =MIN, VIH =MIN, VIA=MAX, 'OH =MAX 
Mil 2.4 V 

Com'I 2.4 V 

VOL LOW-level output voltage Vcc =MIN, VIH =MIN, VIA = MAX, Ion= MAX 
M i I 0.54 V 

Com'I 0.5 V 

VIE Input clamp voltage Vcc =MIN, II=11K -1.2 V 

Off-state output current, 
IOZH HIGH-level voltage applied Vcc=MAX, V0 =2.4V 50 µA 

IozL 
Off-state output current, 
LOW-level voltage applied 

Vcc = MAX, Vo =0.5V -50 µA 

Input current at maximum 
I input voltage Vcc =MAX,MAX V1 — — 5.5V 1.0 mA 

IIH HIGH-level input current Vcc =MAX, V1 2.7V 50 µA 

'IL LOW-level input current Vcc =MAX, V1=0.5V -2.0 mA 

los 
Short-circuit output 
current Vcc= MAX -40 -100 mA 

Icc Supply current (total) Vcc = MAX, VIN =0V 71 85 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
. All typical values are at VCC=5V, TA=25°C. 

3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at atone and duration of the short circuit should not exceed one 
second. 

4. VoL=+0.45V MAX for 54S at TA= +125°c only. 
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SHIFTER 54174S350 

AC CHARACTERISTICS Ty=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54Sn4S 
UNIT CL =15pF RL =2800 

Min Max 

tpLH Propagation delay 
tpHL Data to output 

Waveform 1 
10.5 
10.5 

ns 

tPLH Propagation delay 

tpHL Select to output 
Waveform 1 17

20 
ns 

tpzH Enable time to HIGH level Waveform 2 19.5 ns 

tpzL Enable time to LOW level Waveform 3 21 ns 

tpHZ Disable time from HIGH level Waveform 2, CL =5pF 8.0 ns 

tpLZ Disable time from LOW level Waveform 3, CL =5pF 15 ns 

AC WAVEFORMS 

PROPAGATION DELAY DATA (I) OR 
SELECT (S) TO OUTPUT 

S or11 v:

I~IPHL~I If tPLM~y 

Y \iç
 
vM I VM 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

OE VM

fPZN~ 

Y ~VM 

Waveform 1 Waveform 2 

VM = 1.5V for 54/74 end 54S/74S; VM = 1.3V for 54LS/74LS 

3-STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

~tPZL.=.

Waveform 3 

1.5v 
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SHIFTER 54174S350 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

tpZH 

tpZL 
tPHZ 

tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to 20UT of Pulse 

Generators. 
D = Diodes are 1N918, 1N3064, or equivalent. 
Rx= 1k0 for 54174, 54S/74S, RX =5kU for 54LSI74LS. 
tTLH, tTHL Values should be less than or equal to the table entries. 

1W AMP IV) 
90% 90% 

NEGATIVE 
PULSE \\

VM VM 

} 10% 10%I 
OV 

POSITIVE 
PULSE 

10% 

'—ITHlltO tTLH(tr)— 

—tTLH(lr) tTHL(tf)-+ 

90% 90% 

VM 

IW 

VM 

AMP IV) 

10% 
 OV 

VM = 1.3V for 54LSI74LS; VM = 1.SV for all other TTL families 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rsp. Rate Puts. Width tTLH ITHL 

54174 3.OV 1MHz 500n5 7ns 7ns 

54LSI74LS 3.OV 1MHz SOOns 1505 ens 

54S1745 3.OV 1MHz 5000s 2.5ns 2.5n5 

SignetiCS 3.459 



LOGIC DIVISION JANUARY 1982 

SHIFTER 54174S350 

APPLICATIONS 

16-BIT SHIFT-UP 0, 1, 2, OR 3 PLACES 

5 1 5 0 
L L 
L H 
H L 
H H 

GN0

1 2 3 4 5 6 7 8 9 10 1/ /2 13 14 15 

1 1 
_~ 1.3 1.2 1.1 IO I 12 I 

Y1 33 33 

1.3 
51 

1.2 I.1 10 I 12 13 

SO 

Y1 Y2 33 

1.3 12 I 1 10 Ii 12 13 
51 

SO 

0 Y1 Y2 Y 

511.3 1 2 1 1 10 II 2 3 

SO 

OE Y2 Y Y1 

S1 

SO 

-4 

-- 

-O 

12 13 14 15 

SO 

Si 

DE 

0 
NO SHIFT 
SHIFT 1 PLACE 
SHIFT 2 PLACES 
SHIFT 3 PLACES 

1 2 3 4 6 7 8 9 10 11 

SO 

Si 

S2 

S2 

-O 

8-BIT END AROUND SHIFT 0, 1, 2, 3, 4, 5, 6, 7 PLACES 

0 1 2 3 4 5 6 7 

S11.3 1.2 1.1 10 11 12 13 

SO 

OE 
YO Y1 Y2 Y3 

-O 

1.3 12 1.1 10 11 12 13 
51 

SO 

OE 
YO Y1 Y2 Y3 

-0 

I-3 I-2 1.1 10 1t 12 13 
61 

SO 

OE 
YO Y1 Y2 73 --O 

S2 Si SD 
L L L NO SHIFT 
L L H SHIFT END AROUND 1 
L H L SHIFT END AROUND 2 
L H H SHIFT END AROUND 3 
H L L SHIFT END AROUND 4 0 
H L H SHIFT END AROUND S 
H H L SHIFT END AROUND 6 
H H H SHIFT END AROUND 7 

St
1.3 12 1 1 10 I1 2 13 

SO 

OE 
YO Yt Y2 7 3 

3 4 5 6 7 

SO 

12 11 10 

13-BIT 2's COMPLEMENT SCALER 

7 6 5 4 3 

5 13 12 1 1 10 It 2 13 
1 

SO 

OEYO Y1 Y2 Y3 

1.3  
51 

1 2 1.1 IQ It 12 13 

S0 

OEVO Y1 Y2 Y3 

S1  

S1 SD SCALE 
L L +8 1/8 
L H +4 1/4 
H L +2 1/2 
H H NO CHANGE 1 

12 11 

1 3 1 2 1.1 10 II 12 13 
61 

SO 

OEVO Y1 Y2 33 
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LATCH 541741S363 

• 8-bit transparent latch 
• 3-State MOS compatible 

output buffers 
• Common Latch Enable 

input with hysteresis 
• Common 3-state Output 

Enable control 
• Independent latch and 

3-state buffer operation 

DESCRIPTION 
The '363 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs is transferred to 
the Latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans-
parent to the Data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 
1V closer to Vcc, or to over 3.5V at mini-
mum Vco. This feature makes these 

PIN CONFIGURATION 

Octal Transparent Latch With 3-State Outputs 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

74LS363 19ns 42mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc= 5V s5%;TA=O°Cto+70°C 
MILITARY RANGES 

VGD =5V x10%;TA =-55°Cto+125°C 

Plastic DIP N74LS363N 

Ceramic DIP N74LS363F S54LS363F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs lLSul 

All Outputs 30LSul 
NOTE 
A 54/74LS unit load (LSul) is 20µA IIN and —0.4mA IIL' 

devices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. 

The active LOW Output Enable (OE) con-
trols all eight 3-state buffers independent 

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

i I I I I I I i 
11 - 

1-a 

DO D1 D2 03 D4 05 06 07
E 

OE 
O0 O1 O2 O3 O4 O5 O6 O7

I I I I I I I I 
2 5 6 9 12 15 16 19 

Vcc = Pin 20 
GND=Pin 10 

of the latch operation. When OE is LOW, 
the latched or transparent data appears at 
the outputs. When OE is HIGH, the out-
puts are in the HIGH impedance "off" 
state, which means they will neither drive 
nor load the bus. 

LOGIC SYMBOL (IEEEIIEC) 

11 

3 

13 

14 

17 

18 

EN TTL/MOS 

n 

c1 

D L V 

12 

15 

16 
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LATCH 541741S363 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE E D D5 00-Q77 

Enable and read register L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register 
L 
L 

L 
L 

I 
h 

L 
H 

L 
H 

Latch register and disable outputs 
H 
H 

L 
L 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the HIGH to-LOW enable transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 

(Z) = HIGH Impedance "off" state 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage — 0.5 to + 7.0 - 0.5 to + 7.0 V 

'IN Input current —30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state — 0.5 to + Vcc — 0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER

54n4LS 
UNIT 

MIn Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Corn' I +0.8 V 

IIH Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —1.0 mA 

Com'I —2.6 mA 

IOL LOW-level output current 
Mil 12 mA 

Corn' I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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LATCH 541741S363 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS363 

UNIT 
MIn Typ2 Max 

VoH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 'OH = MAX 
Mil 3.45 V 

Com'I 3.65 V 

VOL LOW-level output voltage Vcc= MIN, VIH =MIN, 
VIL = MAX 

IoL=MAX 
Mu I 0.25 0.4 V 

Com'I 0.35 0.5 V

1OL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, l= IIK -1.5 V 

1 
oZH 

Off-state output current, 
HIGH-level voltage applied Vcc= MAX, V MAX, V 3.65V IL= O = 20 µ A 

oZL 
Off-state output current, 
LOW-level voltage applied V MAX, V MIN, V 0.4V cc= VIM  O= - 20 µ A 

Input current at maximum 
input voltage 

Vcc  = MAX, VI =7.0V 0.1 mA 

IIH HIGH-level input current Vcc= MAX, VI =2.7V 20 µA 

IIL LOW-level input current Vcc= MAX, VI =0.4V -0.4 mA 

los 
Short-circuit output 
current 

Vcc= MAX —30 -130 mA 

I°C Supply current (total) Vcc= MAX, OE=4.5V 42 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5v. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =45pF RL =667D 

Min Max 

tPLH Propagation deiay 30 
tPHL Latch Enable to output Waveform 1 36 ns 

tPLH Propagation delay 23 
tPHL Data to output 

Waveform 4 27 ns 

t PzH Enable time to HIGH level Waveform 2 28 ns 

tpzL Enable time to LOW level Waveform 3 36 ns 

tpHZ Disable time from HIGH level Waveform 2, CL =5pF 20 ns 

tpLZ Disable time from LOW level Waveform 3, CL =5pF 25 ns 

AC SETUP REQUIREMENTS TA  =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tw Latch Enable pulse width Waveform 1 15 ns 

i s Setup time, Data to Latch Enable Waveform 5 0 ns 

th Hold time, Data to Latch Enable Waveform 5 10 nS 

Signetics 3.463 



LOGIC DIVISION JANUARY 1982 

LATCH 541741S363 

AC WAVEFORMS 

D\ 

LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 

 / 

E ~VM VM VM

tyr 

tPHL 

O T VM 

-'w _'I 

1PLH 

~VM 

OE 

O 

~ VM T VM

~tPZH ~tPHz 

Ii
M 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO O OUTPUTS 

OE } VM 

~'PZL 

O VM

/VM 

iPLZ~ 

Waveform 3 

  - 1.5V 

L 0.5V 

0.5V 

D 
n VM VM 

~ 
1 

1PHL 1 ~tPiHH 

On ` VM I VM

Waveform 4 

DATA SETUP AND HOLD TIMES 

0=0 

Waveform 5 

VM= 1.5V for 54/74 and 54S/ 74S; VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

=1.5V 
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LATCH 541741S363 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
vcc vcc 

SWITCH POSITION 

Test SwltchI Switch 

1PZH 
tPZL
1PHZ
1PLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL Load capacitance includes IS and probe capacitance; see AC 

CHARACTERISTICS for value. 
AT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1 N3064, or equivalent. 
AX = Ik0 for 54174, 54S/745, RX =5k0 for 54LSI74LS. 

tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

 IW 

\

VU VM

/
} 10% 10%1(~ 

90% 

~ITHL(II) ITLH(Ir)—

•—ITLH(ir) ITHLIII)—.-

AMP IV) 

OV 

90% 90% 

VM 

1W 

VM 

10% 

VM = 1.3V for 54LSI74LS: VM = 1.5V for all other TTL families 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rap. Rate Puts. Width 1TLH tTHL 

54174 3.OV 1MHz SOOns 7ns 7ns 

54LSI74LS 3.OV 1MHz 500ns 15ns Ens 

545174S 3.OV 1MHz 500ns 2.5ns 2.5ns 
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FLIP-FLOP 541741S364 

• 8•bit positive edge- 
triggered register 

• 3•State MOS compatible 
output buffers 

• Common Clock input with 
hysteresis 

• Common 3-state Output 
Enable control 

• Independent register and 
3-state buffer operation 

DESCRIPTION 

The '364 is an 8-bit edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

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 O output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 

PIN CONFIGURATION 

Octal D Flip-Flop With 3•State Outputs 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS364 50MHz 42mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V m5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V s10%;TA =-55°Cto+125°C 

Plastic DIP N74LS364N 

Ceramic DIP N74LS364F S54LS364F 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1 LSul 

All Outputs 30LSul 
NOTE 
A 54174LS unit load ILSOI) is 20µA IIH and —0.4mA 'IL 

1V closer to Vcc, or to over 3.5V at mini-
mum V . This feaure makes these de-
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. The active LOW Output Enable 
(OE) controls all eight 3-state buffers inde-

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

I I I I 1 ( i l 
DO D/ O2 D3 04 DS O6 D7

11- cP 

1 - OE 
00 01 02 03 04 OS 06 O 7

1 1 1 1 1 1 1 1 
2 5 6 9 12 15 16 19 

0cc = Pin 20 
GNO=Pin 10 

pendent of the register operation. When 
OE is LOW, the data in the register ap-
pears at the outputs. When OE is HIGH, 
the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOP 541741S364 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE CP D D5 O -O 7 

Load and read register L 
L I 

I 
h 

L 
H 

L 
H 

Latch register and disable outputs 
H 
H I 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

= LOW voltage level one setup time poor to the LOW-to-HIGH clock transition 
(Z) = HIGH Impedance "off' state 
I = LOW-to-HIGH clock transition 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage — 0.5 to + 7.0 -0.5 to + 7.0 V 

'IN Input current —30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Corn' I +0.8 V 

'IN Input clamp current —18 mA 

IOH HIGH-level output current 
Mil —1.0 mA 

Com'I —2.6 mA 

IOL LOW-level output current 
Mil 12 mA 

Com'I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

Signetics 3.467 



LOGIC DIVISION JANUARY 1982 

FLIP-FLOP 54174LS364 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS?
54!741S364 

UNIT 
Ml n T Yp2 Max

VOH HIGH-level output voltage Vcc= MIN, VIH=MIN, VIL=MAX, 'OH =MAX 
Mil 3.45 V 

Com' I 3.65 V 

VOL LOW-level output voltage Vcc =MIN, VIH =MIN, 
VIL= MAX 

IOL=MAX 
M i I 0.25 0.4 V 

Com'I 0.35 0.5 V

IOL = 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II =IIK -1.5 V 

Off-state output current, 
ozH HIGH-level voltage applied = Vcc= MAX, V MAX, V 3.65V IL= O 20 A µ

Off-state output current, 
ozL LOW-level voltage applied 

V MAX, V MIN, V 0.4V Vcc= IH= O= -20 µA 

I Input current at maximum 
input voltage 

ycc =MAX, VI= 7.0V 0.1 mA 

Ill HIGH-level input current Vcc= MAX, VI=2.7V 20 µA 

'IL LOW-level input current Vcc= MAX, VI =0.4V -0.4 mA 

'OS 
Short-circuit output 
current 

Vcc= MAX —30 -130 mA

Icc Supply current (total) Vcc= MAX, OE= 4.5V 42 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA .25°c. 
3. IOS is tested with VOUT= +0.5V and VCC=VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA =25°C, vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =45pF, RL =667D 

Min Max 

fMAX Maximum clock frequency Waveform 1 35 MHz 

tpLH Propagation delay 
tpHL Clock to output Waveform 1 33 

34 ns 

tPzH Enable time to HIGH level Waveform 2 28 ns 

tPzL Enable time to LOW level Waveform 3 36 ns 

tPH2 Disable time from HIGH level Waveform 2, CL =5pF 18 ns 

tPLz Disable time from LOW level Waveform 3, CL =5pF 24 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr' i t, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°C Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tw Clock pulse width Waveform 1 15 ns 

I o Setup time, Data to clock Waveform 4 20 ns 

th Hold time, Data to clock Waveform 4 0 ns 
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FLIP-FLOP 54174LS364 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
AND CLOCK PULSE WIDTH DISABLE TIME FROM HIGH LEVEL 

I~111MAX~ OE } VM

CP 

II

IVM VM VM 
\ 

` 

tPZH-.

IW-

iPHI fIPLH- 1 0 /V M

0 VM T VM

T VM

~tPHZ~ 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL AND DATA SETUP AND HOLD TIMES 
DISABLE TIME FROM LOW LEVEL 

OE VM
 I 

VM 

~ - tPLZ 

0 } VM  -1.5V 

0.5V 

Waveform 3 

on

VM = t.SV for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

0.5V 

-I 5V 

Waveform 4 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch Switch2 

tPZH 
tPZL

tpHZ 
IPA 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, IN3064, or equivalent. 
RX = IkU for 54174, 54S174S, RX = 5k0 for 54LS174LS. 
tTLH, tTHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

tW AMP (V) 
90% 90% 

NEGATIVE VM VM 

PULSE 
10% 10% 

oV 

POSITIVE 
PULSE 

~tTHLIIIt tTLHltrl~ 

•.—ITLH(tr) tTHL(tfl-..

90% 90% 

VM VM 

AMP IV) 

10%t tW c10%  
OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplllude Rep. Rate Puts. Width tTLH tTHI 

54/74 3.OV 1MHz 500ns Ins 7n5 

54LS/74LS 3.OV 1MHz 500ns 15ns Ens 

54S174S 3.OV 1MHz SOons 2.5n5 2.5ns 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

FUNCTION TABLE, '365A, '366A 

INPUTS OUTPUTS 

OEl OE2 I Y Y 

L L L L H 
L L H H L 
X H X (Z) (Z) 
H X X (Z) (Z) 

FUNCTION TABLE, '367A, '368A 

INPUTS OUTPUTS 

OE I Y Y 

L L L H 
L H H L 
H X (Z) (Z) 

L = LOW voltage level 
H = HIGH vol age level 
X = Don't care 

(Z) = HIGH impedance (off) state 

PIN CONFIGURATION 

'365A, '367A Hex Buffer/Driver (3-State) 
'366A, '368A Hex Inverter Buffer (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74365A, 367A 10ns 65mA 

74LS365A, 367A 10ns 14mA 

74366A, 368A 9n5 59mA 

74LS366A, 368A 10ns 12mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V m5%;TA =O°Cto+7O°C 

MILITARY RANGES 
Vc0=5V m10%;TA =-55°Cto+125°C 

Plastic DIP 

N74365AN • N74LS365AN 
N74366AN • N74LS366AN 
N74367AN • N74LS367AN 
N74368AN • N74LS368AN 

Ceramic DIP 

N74365AF • N74LS365AF 
N74366AF • N74LS366AF 
N74367AF • N74LS367AF 
N74368AF • N74LS368AF 

S54365AF 
S54366AF 
S54367AF 
S54368AF 

• 
• 
• 
• 

S54LS365AF 
S54LS366AF 
S54LS367AF 
S54LS368AF 

Flatpack 

S54365AW 
S54366AW 
S54367AW 
S54368AW 

• 
• 
• 
• 

S54LS365AW 
S54LS366AW 
S54LS367AW 
S54LS368AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 20u1 30LSul 
NOTE 
Where a 54174 unit load lull is understood to be 400A IW and — 1.6mA IlL and a 54/74LS unit load ILSull is 200A IIH 
and — 0.4mA IIL 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEEIIEC) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

V 

'IN Input current -30 to 
+5 

—30 to 
+1 

—30 to 
+5 

—30 to 
+1 mA

VOUT Voltage applied to output in HIGH output state 
—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

-0.5 to 
+Vcc 

-0.5 to 
+Vcc 

V 

TA Operating free•air temperature range —55 to + 125 0 to 70 °C 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 54I74LS UNIT

Min Nom Max Min Nom Max 

Vco Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 +0.7 V 

Corn' I +0.8 +0.8 V 

I IK Input clamp current —12 —18 mA 

'OH HIGH-level output Current 
Mil —2.0 -1.0 mA 

Com'I —5.2 —2.6 mA 

IOL LOW-level output current 
Mil 32 12 mA 

Com'I 32 24 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Corn' I 0 70 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Teat Switch 1 Switch 2 

tPZH 
tPZL 

tpHZ 
tpLZ 

Open 
Closed 

Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
o = Diodes are INgie, IN3064, or equivalent. 
A5 = 1 k0 for 54174, 54SI74S, Rx = 5KG for 54LSI7dLS. 
1TLH' tTHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

e0% 

PULSENEGATIVE VM 
PULSE 

\} 10% 

POSITIVE 
PULSE 

10% 

1W 

VM 

10% 

e0% 

ITHLIII) ITLH(tr) 

•-ITLHIIr) ITHL(g)--

SOX S0% 

VM VM 

AMP IV) 

DV 

AMP M 

1  
~10X  

0V W r 

VM = 1.3V for 54LSl74LS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REOUIREMENTS 

Amplitude Rap. Rats Puts. Width 1TLH ITHL 

5d174 3.0V 1MHZ 500ns 7ns ins 

54LS174LS 3.0V 1MHi 500ns 15ns fins 

54Sl74S 3.0V 1MHz 500n5 2.5n5 2.5n5 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI

54174365A, '366A, 
'367A, '368A 

54174LS365A, '366A, 
'367A, '368A UNIT 

Min Type Max Min Type Max 

VoH HIGH-level output voltage Vcc=MIN, VIH =MIN, 
VIL = MAX, IDH = MAX 

Mil 2.4 3.3 2.4 3.3 V 

Com'I 2.4 3.1 2.4 3.1 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH =MIN, 
VIL=MAX 

IOL = MAX 
Mil 0.4 0.25 0.4 V 

Com'I 0.4 0.35 0.5 V 

IoL =12mA 74LS 0.25 0.4 V 

V1X Input clamp voltage Vcc = MIN, 11= IIK -1.5 -1.5 V 

Off-state output current, 
IOZH HIGH-level voltage applied 

Vcc =MAX, VIH =MIN, VIL =MAX, 
Vo=2.4V 40 20 µ A 

Off-state output current, 
IOZL LOW-level voltage applied 

V = MAX, VIH =MIN, VIL =MAX, 
Vo=0.4V -40 -20 µA 

Input current at maximum 
input voltage V MAX 

cc

V1 5.5V 1.0 mA 

VI=7.0V 0.1 mA 

IIH HIGH-level input current Vcc = MAX 
VI = 2.4V 40 µA 

V1 =2.7V 20 µA 

'IL LOW-level input current Vcc = MAX 

I inputs, V1=0.5V 

Either OE input at 2.0V 

Does not apply to 
'LS365A or 'LS367A 

-40 -20 µA 

I inputs V1=0.4V 

Both OE inputs at 0.4V 
-1.6 -0.4 mA 

OE inputs V1= 0.4V -1.6 -0.4 mA 

Short-circuit output 
OS current3 V MAX CC= -40 -130 -30 -130 mA 

Icc Supply current° (total) Vcc = MAX 
'365A, '367A 65 85 14 24 mA 

'366A, '368A 59 77 12 21 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended ope ating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA 25C. 
3. IOS is tested with VOUT= +g.5V and VCC= VCC MAX +U.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with Data inputs grounded and Output Enable inputs at 4.5V. 

AC CHARACTERISTICS TA= 25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54174 54LS/74LS 

UNIT CL =50pF, RL =4000 CL =45pF RL =6670 

Min Max Mln Max 

tPLH Propagation delay 
tpHL 

Waveform 1, '366A, '368A 
17 
16 

15 
18 

ns 

tPLH Propagation delay 
tpHL 

Waveform 2, '365A, '367A 16 
22 

16 
22 ns 

tpZH Enable to HIGH Waveform 3 35 35 ns 

t PzL Enable to LOW Waveform 4 
'365A, '367A 37 40 ns 

'366A, '368A 37 45 ns 

tPHZ Disable from HIGH Waveform 3, CL =SpF 
'365A, '367A 11 30 ns 

'366A, '368A 11 32 ns 

t PLz Disable from LOW Waveform 4, CL =5pF 27 35 ns 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

AC WAVEFORMS 

OE 

Y, V 

VOUT 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VINJ VU 

rtPHL~ 

VM 

~VM 

I•tPLH•I 
VM

VIN VM I1VM

I 
I•t PHL• I

VOUT 
VM VM 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO HIGH LEVEL 3•STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 

VM /VU OE 

I

~ VM

tPZH 1  rtPH2~ ) f tPZL~ 
I ~USV 

` 
* VU I~  1 SV V, Y T VU 

I

~ VM 

~tPLZ 

Waveform 3 Waveform 4 
VM = 1.3V for 54LS174LS, VM = 1.5V for all other TTL fam,l,es. 

—1.5V 

— 0.5V 
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LATCHESIFLIP-FLOPS 541741S373, 541741S374, S373, S374 

• 8-bit transparent latch —
'373 

• 8-bit positive, edge-
triggered register — '374 

• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 
The '373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by Latch Enable (E) 
and Output Enable (OT) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans-
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 

PIN CONFIGURATION 

'373 Octal Transparent Latch With 3-State Outputs 
'374 Octal D Flip-Flop With 3-State Outputs 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS373 19ns 24mA 

74S373 10ns 105mA 

74LS374 19n5 27mA 

74S374 8n5 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV±S%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=SV±10%;TA =-55°Cto+125°C 

Plastic 
N74LS373N • 
N74LS374N • 

N74S373N 
N74S374N 

Ceramic DIP 
N74LS373F • 
N74LS374F • 

N74S373F 
N74S374F 

S54LS373F 
S54LS374F 

• 
• 

S54S373F 
S54S374F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 54174LS 

All Inputs 1Sul 1 LSul 

All Outputs 10Sul 30LSul 
NOTE 
Where a 54/74S unit load (Sup is 50µA IIH and — 2.0mA IIL, and a 54174L5 unit load (LSul) is 20µA IIN and — 0.4rnA IIL. 

are in the HIGH impedance "off' state, 
which means they will neither drive nor 
load the bus. 

The '374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

LOGIC SYMBOL 

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 O output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

LOGIC SYMBOL (IEEEIIEC) 

e 

'373 
 1 e 'i

1 11 
ti ,e 

'373 '374 

EN EN

S~~~~ 

I I I I 1 1 1- 1—

00 D, 0, D2 04 05 00 D7 

11— E 

00Op O1 02 03 04 OS 0e 01 

11 
JT Cl 

r 
11 

Cfl  l 

r 
1D D V 1D D  V 

3 2 3 2 

I 
2 

I I I I I 
5 4 9 12 15 

I 
to 

I 
IS 

Vcc . vin 20 
5 4 5 

ONO-Pln 10 

7 8 7 8 

'374 

11 - 

1 

2 

1 1 1 1 
1 e v 

u1 1 
11

'T 

0 

13 

9 9 

12 13 

9 

/2 00 

cP 
D1 02 03 04 OS DS D1 

14 1s 14 15 

OE 
O0 O1 02 05 04 05 00 0, 

17 15 17 15 
I 
2 

I I I I I 
5 e 9 12 15 

I 
to 

I 
19 

19 19 13 19 
VCC . PI' 20 
040 -Pt,, 1D 
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LATCHES/FLIP-FLOPS 54/74LS373, 541741S374, S373, S374 

The 3-State output buffers are designed to all eight 3-State buffers independent of the HIGH impedance "off" state, which 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, means they will neither drive nor load the 
memories, or MOS microprocessors. The the data in the register appears at the out- bus. 
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

LOGIC DIAGRAM, '373 

LOGIC DIAGRAM, '374 

MODE SELECT-FUNCTION TABLE, '373 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE E Dn Qp- Q7 

Enable and read register 
L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register 
L 
L 

L 
L 

I 
h 

L 
H 

L 
H 

Latch register and disable outputs 
H 
H 

L 
L 

I 
h 

L 
H 

(Z) 
(Z) 

MODE SELECT-FUNCTION TABLE, '374 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE CP Dn Qe-Q7 

Load and read register 
L 
L 

I 
I 

I 
h 

L 
H 

L 
H 

Load register and disable outputs H 
H 

I 
I 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW to-HIGH clock transition or 

HIGH-to-LOW OE transition 
L = LOW voltage level 

= LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OF transition 

(Z)= HIGH Impedance "off state 
I = LOW-to-HIGH clock transition 
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LATCH ESIFLIP-FLOPS 54/741S373, 54174LS374, S373, S374 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 7.0 7.0 V 

VIN Input voltage 
—0.5 to 
+7.0 

—0.5 to 
+5.5 

—0.5 to 
+7.0 

—0.5 to 
+5.5 

V

'IN Input current 
-30 to 

+1 
—30 to 

+5 
—30 to 

+1 
-30 to 

+5 mA 

VOUT Voltage applied to output in HIGH output state. 
—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

—0.5 to 
+Vcc 

V

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 54174S 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.0 V 

VIA LOW-level input voltage 
Mil +0.7 +0.8 V 

Com'I +0.8 +0.8 V 

IIK Input clamp current —18 —18 mA 

IoH HIGH-level output current 
Mil —1.0 -2.0 mA 

Com'I —2.6 —6.5 mA 

logy LOW-level output current 
Mil 12 20 mA 

Com'I 24 20 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 

NOTE 
vIL _ +0.7V MAX for 54S at TA= + 125C only. 
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LATCHES/FLIP-FLOPS 54174LS373, 541741S374, S373, S374 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
54174LS373, 374 541745373, 374 

UNIT 
Min Type Max Min Type Max 

VOH HIGH-level output voltage 
VCC =MIN, VIH = MIN, VIL = MAX, 

10H = MAX 
Mil 2.4 3.4 2.4 3.0 V

Com'I 2.4 3.1 2.4 3.1 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH =MIN, 
ViL=MAX 

IOL= MAX 
Mil 0.25 0.4 0.54 V 

Com'I 0.35 0.5 0.5 V 

IOL 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, li = IiK —1.5 —1.2 V 

IOZH
Off-state output current, 
HIGH-level voltage applied 

Vcc = MAX, 
V iH = MIN 

V0= 2.7V 20 µA 

V0=2.4V 50 µA 

IOZL 
Off-state output current, 
LOW-level voltage applied 

Vcc = MAX, 
VIH =MIN 

V0 0.4V -20 µA 

v 0 = 0.5V -50 µA 

Input current at maximum 
nputvoltage V MAX 00 

VI =7.0V 0.1 mA 

VI =5.5V 1.0 mA 

IIH HIGH-level input current VCC=MAX, VI=2.7V 20 50 µA 

'IL LOW-level input current VCC = MAX 
VI =0.4V -0.4 mA 

V1 = 0.5V -0.25 mA 

OS

Short-circuit output 
current3 = VCC MAX —30 - 130 -40 -100 mA 

ICC Supply current (total) VCC = MAX 

ICCZ OE= 4.5V 'LS373 24 40 mA 

ICCL OE=0V 'S373 105 160 mA 

Iccz OE= 4.5V 'LS374 27 40 mA 

IccL 
All inputs S374
grounded 

102 140 mA

CP, OE= 4.5V S374 
ccz Dinputs=GND 

131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC = 5V, TA = 25°C. 
3. los is tested with VOUT= +0.5V and VCC = VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sec 

ond. 
4. VoL = +0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS TA 25 C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54174LS 54174S 

UNIT CL =45pF, RL =66752 CL =15pF, RL =28052 

Min Max Min Max 

tMAX Maximum clock frequency Waveform 6, '374 35 75 MHz 

t PLH Propagation delay 
tpHL Latch Enable to output 

Waveform 1, '373 
30 
30 

14 
18 

ns 

tpLH Propagation delay 
tPHL Data to output 

Waveform 4, '373 
18 
18 

12 
12 

ns 

' PLH Propagation delay 
tPHL Clock to output Waveform 6, '374 

28 
28 

15 
17 

ns 

tpZH Enable time to HIGH level Waveform 2 28 15 ns 

t PZL Enable time to LOW level Waveform 3, ,373 
374 

36 
28 

18 
18 

ns 

Disable time from HIGH 
tpHZ

 
level Waveform 2, CL =5pF 20 9 ns 

Disable time from LOW 
tPLZ

 
level Waveform 3, CL =5pF 25 12 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frog ency with no constraints on tp tp pulse width or duty cycle. 
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LATCH ES/FLIP-FLOPS 54174LS373, 54174LS374, S373, S374 

AC WAVEFORMS 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

3•STATE 
AND 

ENABLE TIME TO 
DISABLE TIME FROM 

HIGH LEVEL 
HIGH LEVEL 

D ` / 

OE ~VM 7/ VU 

E VMJ —twHI~~M 
 'L(wy rtPZM~ tPHZ~ 0.5V 

t 
/ VM ~HL HPLH o —1.SV 

0 \VM VM 

Waveform 1 Waveform 2 

3•STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO O OUTPUTS 

OE VM 7/VU
t 1PLZ+ 

D n VM VM 

~iPLH1 — tPZL— ~tPHL1 

—1.5V 
On } VM I VM 

0 \VM 

Waveform 3 

DATA SETUP AND HOLD TIMES 

L o.sv 

Waveform 5 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

 111MAX 

CP 
___)(

VM VM 7/ VM 

ryAHt~~ t. 4L1 

a 

DATA SETUP AND HOLD TIMES 

iPHL IPLHH 

Waveform 6 

Waveform 7 

VM = 1.5V for 54174 and 54S174S, VM = 1,3V for 54LS174LS. 
The shaded areas indicate when the Input is permitted to change for predictable output performance. 
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LATCH ESIFLIP-FLOPS 54/741S373, 541741S374, S373, S374 

AC SETUP REQUIREMENTS TA=25°C, Vcc =S.oV 

PARAMETER TEST CONDITIONS 
54174LS 541745 

UNIT 
Min Max Min Max 

tW( 1) 
Latch Enable pulse width Waveform 1, '373 

15 
15 

6 
7.3 

nS 

i s Setup time, Data to Latch Enable Waveform 5, '373 5 0 ns 

th Hold time, Data to Latch Enable Waveform 5, '373 20 10 ns 

tw(H) Clock pulse width Waveform 6, '374 
15 6 

73 
ns 

t 5 Setup time, Data to Clock Waveform 7, '374 20 5 ns 

th Hold time, Data to Clock Waveform 7, '374 0 2 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
Vcc 

SWITCH POSITION 

Test Switch1 Switch 

t PZH 
t PZL
t PHZ 
t PLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load, capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx = 1ktt for 54174, 54SI74S, Rx = Sk0 for 54LS/74LS. 
tTLH' ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

tW 

VM VM 

10% 10% 

90% 

KITH  LItf) 

tTLH)tr) 

ITLH(Irl-

ITHL(tfl-..

901'. 90% 

VM VM 

AMP (V) 

0V 

AMP (VI 

10%f + 
1W 

' 't0% 
0V 

VM = 1.3V for 54LS/74LS', VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns tons fins 

54S/74S 3 U 1MHz 500ns 2.5ns 2.5ns 
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LATCH 54/741S375 

• Quad transparent latch 
• Complementary outputs 

DESCRIPTION 

The '375 has two independent 2-bit trans-
parent latches. Each 2-bit latch is con-
trolled by an active HIGH Enable input (E). 
When E is HIGH, the data enters the latch 
and appears at the O output. The O out 
puts follow the Data inputs as long as E is 
HIGH. The data on the D Inputs one setup 
time before the HIGH-to-LOW transition of 
the enable will be stored in the latch. The 
latched output remains stable as long as 
the enable is LOW. 

PIN CONFIGURATION 

Quad Bistable Latch 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS375 12ns 6.3mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V x5%;TA =0°Cto+70°C 
MILITARY RANGES 

VCC =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS375N 

Ceramic DIP N74LS375F S54LS375F 

Flatpack S54LS375W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

Do-D3 Inputs 1LSul 

E0_ t , E2_3 Inputs 4LSul 

All Outputs 10LSul 

NOTE 
A 54/74LS unit load ILsull Is 20µA IIH and —0.4mA IIL-

LOGIC SYMBOL 

4-O 

12 --p 

1 7 9 15 

D0

E0-1 

E2 _ 3

O0 O0 O1

D1 

O1 02 

D2 

a2 O3 

D3 

O3 

3 2 5 6 11 10 13 14 

VcC = Pin 16 
2ND =Pin 6 

LOGIC SYMBOL (IEEEIIEC) 
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LATCH 541741S375 

LOGIC DIAGRAM (Each Latch) MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS 

E D O Q 

Data Enabled H 
H 

L 
H 

L 
H 

H 
L 

Data Latched L X q q 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
q = Lower case letters indicate the state of referenced output one setup time priorto 

the HIGHtoLOW Enable transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

IIN Input current —30 to + 1 -30 to + 1 mA 

VoUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54I74LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current —400 µA 

'DL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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LATCH 541741S375 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS(
54174LS375 

UNIT 
Ml n T Yp2 Max

VOH HIGH-level output voltage Vcc= MIN, VIH=MIN, VIA = MAX, 
IoH =MAX 

Mil 2.5 3.5 V 

Com'I 2.7 3.5 V 

VOL LOW-level output voltage 
Vcc=MIN, VIH =MIN, 

VIA = MAX 
Ion=MAX 

Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

Ion=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= 11K —1.5 V 

II 

Input current at maximum 
input voltage Vcc= MAX, V1= 7.0V 

Do- D3 Inputs 0.1 mA 
E0_ t ,   inputs  E2_ 3 0.4 mA 

11H HIGH-level input current Vcc= MAX, VI=2.7V 
Dg-D3 inputs 20 µA 

E0_ t , E2_ 3 inputs 80 µA 

11L LOW-level input current Vcc =MAX, V1= 0.4V 
D0-D3 inputs —0.4 mA 

E0_1, E2_ 3 inputs —1.6 mA 

'OS

Short-circuit output 
current3

V MAX Vcc= —20 -100 mA 

Icc Supply current4 (total) Vcc= MAX 6.3 12 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the app icable type. 

2. All typical values are at VOO=5V, TA =25°c. 
3. IOS is tested with VOUT= +0.5V and VCc=VCc MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Test 1cc with all inputs grounded and all outputs open. 

AC CHARACTERISTICS TA =25°C Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =15pF, RL =2k0 

Min Max 

tpLH Propagation delay 27 ns 
tpHl. Data to Q output 

Waveform 1 17

tpLH Propagation delay 20 ns 
tpHL Data to Q output 

Waveform 2 15

tpLH Propagation delay 3 
27 ns 

tpt4L Enable to Q output 
Waveform 25

tpLH Propagation delay 30 ns 
tPHL Enable to Q output 

Waveform 3 15

AC SETUP REQUIREMENTS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT
Min Max 

tw Enable pulse width Waveform 3 20 ns 

to Setup time, Data to Enable Waveform 4 20 ns 

th Hold time, Data to Enable Waveform 4 0 ns 
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LATCH 54174LS375 

AC WAVEFORMS 

PROPAGATION DELAY DATA PROPAGATION DELAY DATA 
TO O OUTPUTS TO O OUTPUTS 

Dn~V 

~rvHL~f 

On `I VM

VM 

LtPLH1 

VM 

Waveform 1 Waveform 2 
VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

LATCH ENABLE TO OUTPUT DELAYS DATA SETUP AND HOLD TIMES 
AND LATCH ENABLE PULSE WIDTH 

D ` / 

E VM yM

I

~VM 

J~tW ~ tPML1 

~I W -►

~tPLH~ 

O } VM

tPLH. 

j
I

/V M

f " tPHL'+

1
D 

II

2
Waveform 3 

ts(Hf 

E 

VM 

th(Lf 

\VM 

O=D 

~VM 

Waveform 4 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTER/S. 

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, IN3o64, or equivalent. 
tTLH. tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

IW 

VM 

10% 10% 

90 

-tTHLlti) 

. - tTLH(tr) 

tTLHUd- 

tTHL(tff-..

90% 

M 

90% 
VM 

AMP (V) 

0V 

AMP (V) 

tW -  0V 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH iTHL 

54174 3.0V 1MHz 500n5 7ns 7ns 

54LSI74LS 3.0V tMHz 50005 1505 fins 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5n5 
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FLIP-FLOP 54174LS377 

• Ideal for addressable 
register applications 

• Clock Enable for address 
and data synchronization 
applications 

• Eight edge-triggered D 
flip-flops 

• Buffered common clock 
• Slim 20-pin plastic and 

ceramic DIP packages 
• See '273 for Master Reset 

version 
• See '373 for transparent 

latch version 
• See '374 for 3-state 

version 

DESCRIPTION 

The '377 has eight edge-triggered, 0-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
input loads all flip-flops simultaneously, 
when the Clock Enable (CE) is LOW. 

Octal D Flip-Flop With Clock Enable 

TYPE TYPICAL 1MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS377 40MHz 20mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V m5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS377N 

Ceramic DIP N74LS377F S54LS377F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1LSul 

Al l Outputs 10LSul 

NOTE 
A 54174LS unit load (Lsull is 20µA Hand —0.4,nA IIL. 

The register is fully edge triggered. The 
state of each D input, one setup time _ 
before the LOW-to-HIGH clock transition, flop's Q output. The CE input must be LOW-to-HIGH clock transition for predict-
is transferred to the corresponding flip- stable only one setup time prior to the able operation. 

PIN CONFIGURATION LOGIC SYMBOL 

3 

I 
4 

I 
7 

I 
8 

I 
13 

I 
14 

I 
17 

I 
18 

1 
DO D1 02 03 04 D5 DB D7 

11- CP 

1-O CE 
00 01 02 03 04 05 OB 07

I I I I I I I I 
2 5 6 9 12 15 16 19 

ACC = Pin 20 
GND=Pin 10 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOP 54174LS377 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS OUTPUTS

CP CE Dn On

Load "1" I I h H 

Load " 0" I I I L 

Hold (do nothing) 
I 
X 

h 
H 

X 
X 

no change 
no change 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-

to-HIGH clock transition. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the LOW-
to.HIGH clock transition. 

X = Don't care. 
I = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

' IN Input current —30 to + 1 -30 to + 1 mA 

Vou1 Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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FLIP-FLOP 54174LS377 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT
Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

IOH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
54174LS377 

UNIT 
Min Typ2 Max 

VOH HIGH•level output voltage 
Vcc=MIN, VIH =MIN, VIL =MAX, 

'OH= MAX 
Mil 2.5 3.5 V

Com'I 2.7 3.5 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL= MAX 

IOL= MAX 
Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VGG= MIN, II= IIK —1.5 V 

I Input current at maximum 
input voltage 

V =MAX, MAX V1 — 7.0V cc — 0.1 mA 

IIH HIGH-level input current V = MAX, V1= 2.7V 20 µA 

'IL LOW-level input current Vcc=MAX, VI=0.4V -0.4 mA 

OS 
Short-circuit output 
current3

cc = V MAX —20 - 100 mA 

Icc Supply current4 (total) Vcc = MAX 
ICCH Outputs HIGH 18 28 mA 

IccL Outputs LOW 22 35 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =15pF,RL=2k0 

Min Max 

fMAX Maximum clock frequency Waveform 1 30 MHz 

tpLH Propagation delay 
t PHL Clock to output 

Waveform 1 27
27 

ns 

NOTE 
Per industry convention, 1MAX is the worst case value of the maximum device operating frequency with no constra nts on tr, t1, pulse width or duty cycle. 
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FLIP-FLOP 541741S377 

AC SETUP REQUIREMENTS TA = 25°C, VDT =5.OV 

PARAMETER TEST CONDITIONS 
54LSI74LS 

UNIT 
Min Max 

t (L) Clock pulse width (LOW) Waveform 1 20 ns 

t 5 Setup time, Data to CP Waveform 2 20 ns 

th Hold time, Data to CP Waveform 2 5 ns 

t5 Setup time, CE to CP Waveform 2 20 ns 

th Hold time, CE to CP Waveform 2 5 ns 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

CP ___/VM 

Q 

IIMAX 

VM VM

«IPLH~ 

} VM 7/ VM 

Waveform 1 

CE 

CP 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

\

Ih 

VM  VM ~~~~

F— ta(L) —

 th

7 / VU  \ 7 / VU 

Waveform 2 

VM = 1.5V for 54174 and 54/74S; VM = 1.3V for 54LSI74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

Is1H)~ 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54!74 TOTEM-POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916. 1N3064, or equivalent. 

tTLH ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

..—tTHLlt7) tTLHttrl . 

~tTLHtfr) tTHlltll—.-

AMP lvi 

0V 

90% 

VM 

90% 

VM 

AMP tV) 

10%f ~tOX 
 tW .  OV 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Ampittuds Rap. Rata Pals. Width 1TLH ITHL 

54/74 3.OV 1MHz 500,15 7ns Ins 

54LSI74LS 3.OV 1MHZ 500ns 15ns Ens 

54SI74S 3.OV 1MHZ SOOns 2.5ns 2.5ns 
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FLIP-FLOP 54/741S378 

Hex D Flip-Flop With Clock Enable 

• Ideal for addressable 
register applications 

• Six edge-triggered D 
flip-flops 

• Buffered common clock 
• Clock Enable for address 

and data synchronization 
applications 

• See '174 for Master Reset 
version 

DESCRIPTION 

The '378 has six edge-triggered D-type flip-
flops with individual D inputs and O out-
puts. The common buffered Clock (CP) in-
put loads all flip-flops simultaneously 
when the Clock Enable (CE) is low. 

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 O output. The CE input is also edge-
triggered and must be stable only one set-
up time prior to the LOW-to-HIGH clock 
transition for predictable operation. 

PIN CONFIGURATION 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS378 40MHz 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS378N 

Ceramic DIP N74LS378F S54LS378F 

Flatpack S54LS378W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1 LSul 

All Outputs 10LSul 

NOTE 
Where a 54l74LS unit load (LSull is 20µA IIH and —0.4,nA IIL 

LOGIC SYMBOL 

3 

I 
4 9 11 13 14 

I I l l l 
9-.-

1-O 

00 D1 02 03 O4

CP 

05

CE 

DO O1 O2 03 O4 O5 

1 I I 
2 5 7 10 12 15 

I I I 

Vcc=Pln 16 
GND= Pln 9 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOP 541741S378 

LOGIC DIAGRAM MODE SELECT-
FUNCTION TABLE 

OPERATING 
MODE 

INPUTS OUTPUTS 

CP CE Dn On

Load "1" I I h H 

Load " 0" I I I L 

Hold i h ,{ no change 
(do nothing) X H X no change 

H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the LOW-

to-HIGH clock transition. 
L = LOW voltage level steady state. 

= LOW voltage level one setup time prior to the LOW-
to-HIGH clock transition. 

X = Don't care. 
I = LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage — 0.5 to + 7.0 -0.5 to + 7.0 V 

'IN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state — 0.5 to + Vcc — 0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

' IA Input clamp current — 18 mA 

'OH HIGH-level output current —400 mA 

IoL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

T A Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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FLIP-FLOP 54174LS378 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174LS378 

UNIT 
Min Typ2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
OH= MAX 

Mil 2.5 3.5 V 
Com'I 2.7 3.5 V 

VOL LOW-level output voltage Vcc= MIN, VIH= MIN, 
VIL= MAX 

IOL= MAX 
M i I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL=4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = M N, 11='1K —1.5 V 

Input current at maximum 
input voltage 1--Vcc=MAX,AX V 7.0V 0.1 mA 

IIH HIGH-level input current Vcc= MAX, V1=2.7V 20 µA 

( IL LOW-level input current Vcc =MAX, V1= 0.4V -0.4 mA 

°S 
Short-circuit output 
current3

V MAX cc= —20 -100 mA 

ICc Supply current° (total) Vcc= MAX 15 24 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values erect VCC=5V, TA=25°C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With ground applied to all data inputs and the Clock Enable input and all outputs open, ICC is measured after a momentary ground, then 4.hV is applied to clock. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

"MAX 

CF ~VM 
VM VM

~tyV~ 

~tPHL~ «tPLH 

a 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

VM = 1.5V for 54/74 and 5451745; VM= 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 

UNIT CL=15pF, RL =2k0 

Min Max 

f MAX Maximum clock frequency Waveform 1 30 MHz 

tpLH Propagation delay 
tpHL Clock to output 

Waveform 1 2727 ns 

NOTE 
Per industry convention, f MAX is the worst case value of the maximum device operating frequency with no constraints on tr' tf, pulse width or duty cycle. 
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FLIP-FLOP 54174LS378 

AC SETUP REQUIREMENTS TA = 25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54LS174LS 

UNIT 
Min Max 

t (L) Clock pulse width (LOW) Waveform 1 20 ns 

i s Setup time, Data to CP Waveform 2 20 ns 

th Hold time, Data to CP Waveform 2 5 ns 

i s Setup time, CE to CP 
Active state 

Waveform 2 
25 ns 

Inactive state 10 ns 

th Hold time, CE to CP Waveform 2 5 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

Vcc 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent, 

tTLH tTHL values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

W 

VM 

10% 10% 

90% 

ITHL(I() 

—tTLHlir) 

ITLH(Ir) 

ITHL(tO—.- 

90% 

VM 

90% 

VM 

AMP IVI 

OV 

AMP (VI 

 1W  
#10% 

OV 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.OV 1MHz 500ns 7ns 7ns 

S4LS/74LS 3.OV 1MHz SOOns 15ns fins 

54S/74S 3.OV 1MHz 500n5 2.5n5 2.5n5 
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COUNTER 54/741S390 

• Two BCD decade or 
bi-quinary counters 

• One package can be 
configured to divide•by-2, 
4, 5, 10, 20, 25, 50 or 100 

• Two Master Resets to 
clear each decade 
counter individually 

DESCRIPTION 

The '390 is a dual 4-bit decade ripple 
counter divided into four separately 
clocked sections. The counter has two 
divide-by-two sections and two divide by 
five sections. These sections are normally 
used in a BCD decade or a bi-quinary con-
figuration, since they share a common 
Master Reset input. If the two Master Re-
sets can be used to simultaneously clear 
al l 8 bits of the counter, a number of 
counting configurations are possible with-
in one package. The separate clocks of 
each section allow ripple counter or fre-
quency division applications of divide-
by-2, 4, 5, 10, 20, 25, 50 or 100. 

Each section is triggered by the HIGH-to-
LOW transition of the Clock (CP) inputs. 
For BCD decade operation, the Qo output 
is connected to the CP7 input of the 
divide-by-five section. For bi-quinary dec-
ade operation (50% duty cycle output), the 

PIN CONFIGURATION 

Dual Decade Ripple Counter 

TYPE TYPICAL fMAx 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS390 55MHz 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV ±5%;TA=0°Cto +70°C 
MILITARY RANGES 

Vcc =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS390N 

Ceramic DIP N74LS390F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

MR Inputs 1LSul 

CPo Inputs 4LSul 

CP1 Inputs 6LSul 

All Outputs lOLSul 

NOTE 
A 54174L5 unit load ILSulI is 20µA IIH and — 0.4mA IIL. 

03 output is connected to the CPo input, 
and Q0 becomes the decade output. 

The Master Resets (MRa and MRb) are ac-
tive HIGH asynchronous inputs to each 

LOGIC SYMBOL 

2, 14 3, 13 5,11 6.10 7.9 

Vcc = Pin 16 
GND=Pin 6 

decade counter which operate on the por-
tion of the counter identified by the "a" 
and "b" suffixes in the Pin Configuration. 
A HIGH level on the MR input overrides 
the clocks and sets the four outputs LOW. 

LOGIC SYMBOL (IEEEIIEC) 
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COUNTER 541741S390 

LOGIC DIAGRAM 

CPp 
11, 151 

CP1 
(4, 12) 

So

CP 

K 
R 0 

SD 0 
--f 

—c Cv 4 

K 
a 0 

CF 

s 

RD 

CF 

K 

MA (3, 13) (5, 11) 
(2, 14) 

Op 01

VCC = Pln 18 
0ND= Pin 8 
( ) = Pin numbers 

(8, 10) 

02

(7, 9) 

03 

BCD COUNT SEQUENCE 
FOR 112 THE '390 

COUNT 
OUTPUTS 

O0 O1 °2 O3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

H = HIGH voltage level 
L = LOW voltage level 

NOTE 
Output Op is Connected to input CP1 with Counter input 
on CPp. 

BI-QUINARY COUNT 
SEQUENCE FOR 112 THE '390 

COUNT 
OUTPUTS 

Op O1 O2 O3 

0 

J 
J 

J 
J 

J
=

_
_

_
_

 

L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 L L L 
6 H L L 
7 L H L 
8 H H L 
9 L L H 

NOTE 
Output 03S connected to input C6g with Coun er input 
on CP7 . 

ABSOLUTE MAXIMUM RATINGS )Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Voo Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

' IN Input Current —30 to + 1 -30 to + 1 mA 

Vou1 Voltage applied to output in HIGH output state —0.5 to +VCC —0.5 to +VCC V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
NOTE 
VIN limited to 5.5V on CPp and CPt inputs. 
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COUNTER 541741S390 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current —400 µA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
541741S390 

UNIT 
Min T YP2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN VIL = MAX, 
IOH =MAX 

Mil 2.5 3.4 V

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL = MAX 

IOL= MAX 
Mu I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, l= IK —1.5 V 

Input current at maximum 
input voltage 

V MAX cc— 

VI=7.0V MR inputs 0.1 mA 

VI = 5.5V 
CPg inputs 0.2 mA 

CP1 inputs 0.4 mA 

IIH HIGH-level input current Vcc=MAX, V1 2.7V 

MR inputs 20 µA 

CPo inputs 100 µA 

CPl inputs 200 µA 

'IL LOW-level input current Vcc= MAX, VI = 0.4V 

MR inputs —0.4 mA 

CPo inputs —1.6 mA 

CPl inputs —2.4 mA 

'OS 
Short-circuit output 
current3 V MAX cc= —20 -100 mA 

'cc Supply current° (total) Vcc= MAX 15 26 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC= 5V, TA = 25°C. 
3. ICS is tested with VOUT= +0.5V and VCC=VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with MR inputs grounded following momentary connection to 4.5V, all other inputs grounded and outputs open. 
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COUNTER 541741S390 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL =15pF, RL =2kf2 UNIT 

Min Max 

fMAx CPo input count frequency Waveform 1 25 MHz 

f MAx CPt input count frequency Waveform 1 12.5 MHz 

tPLH Propagation delay 20 
t CP to Q PHL 0 0 

Waveform 1 20 its 

tPLH Propagation delay 60 
t PHL CP 0 to O 2 

Waveform 1 
60 

ns 

tPLH delay 21 _Propagation 
tpHL CPt to O1 Or O3

Waveform 1 21 ns 

tPLH Propagation delay 39 
t PHL CP to O 2 

Waveform 1 
39 

ns 

tpHL Propagation delay, MR to O Waveform 2 39 ns 
NOTE 

Per industry convention, tMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 4, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA = 25°c vcc =5.ov 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tw CPo pulse width Waveform 1 20 ns 

tw CP1 pulse width Waveform 1 40 its 

tw MR pulse width Waveform 2 20 ns 

tree Recovery time, MR to OP Waveform 2 25 ns 

AC WAVEFORMS 

CP 

O 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON INVERTING OUTPUTS 

1/IMAX 
1 

\V 
M V MI  V M\ 

tPHL I - t\V  tPLH

VM VM/ 

MR 

CP 

O 

PHL 

~VM VM~ I  ~111 
t W fret

VM I\

/ VM\ 

Waveform 1 Waveform 2 

VM = 1.SV for 54I7dLS and 54sl74S; VM = 1.3V for 54LSI74LS. 
The number of clock pulses required between the tPLH and tPHL measurements can be determined from the appropriate Truth Table. 
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COUNTER 541741S390 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

RL =Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
tTLH- tTHL Values should be less than or equal to the table entries. 

IW ► AMP (V) 

DV 

AMP (V) 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

VM 

VM 

10% 

VM 

10% 

90% 

~ITHL(II) 

—ITLHItr) 

ITLH(Ir) 

ITHL(It)—. 

90% 90% 

VM 

#10%
DV IW 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REOUIREMENTS 

Amplltude Rap. Rata Pubs Wldth 1TLH tTHL 

54174 3.OV 1MHZ 500n0 7ns 755 

54LS174LS 3.OV 1MHZ 500ns 15ns Ens 

54S174S 3.OV 1MHZ 500ns 2.5ns 2.5ns 
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COUNTER 541741S393 

• Two 4-bit binary counters 
• Divide-by any binary 

module up to 28 in one 
package 

• Two Master Resets to 
clear each 4-bit counter 
individually 

DESCRIPTION 

The '393 is a Dual 4-Bit Binary Ripple 
Counter with separate Clock and Master 
Reset inputs to each counter. The opera-
tion of each half of the '393 is the same as 
the '93 except no external clock connec-
tions are required. The counters are trig-
gered by a HIGH-to-LOW transition of the 
Clock (CPa and CPb) inputs. The counter 
outputs are internally connected to pro-
vide Clock inputs to succeeding stages. 
The outputs of the ripple counter do not 
change synchronously and should not be 
used for high speed address decoding. 

The Master Resets (MRa and MRb) are 
active-HIGH asynchronous inputs to each 
4-bit counter identified by the "a" and "b" 
suffixes in the Pin Configuration. A HIGH 
level on the MR input overrides the clock 
and sets the outputs LOW. 

PIN CONFIGURATION 

Dual 4-Bit Binary Ripple Counter 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS393 35MHz 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5Vs5%;TA=0°Cto+70°C 

MILITARY RANGES 
Vcc =5Vs10%;TA=-55°Cto+125°C 

Plastic DIP N74LS393N 

Ceramic DIP N74LS393F S54LS393F 

Flatpack S54LS393W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 54174LS 

MR Master Reset input 1LSul 

CP Clock input 4LSul 

O Output 10LSul 

NOTE 
Where a 54174LS unit load ILSul) is 20µA IIH and -0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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COUNTER 541741S393 

LOGIC DIAGRAM COUNT SEQUENCE 
FOR 112 THE 393 

COUNT 
OUTPUTS 

O0 O1 O2 O3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

H= HIGH voltage level 
L = LOW voltage level 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

'IN Input current —30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE 
VIN limited to +5.5V on SP input only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current —400 mA 

IOL LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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COUNTER 54174LS393 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS/ 
54174LS393 

UNIT 
Miln Typ2 Max 

VOH HIGH-level output voltage Vcc= MIN, VIH = MIN, VIL = MAX, 
lo= MAX 

Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL = MAX 

IOL= MAX 
M i I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

V1K Input clamp voltage VOc = MIN, II= IIK —1.5 V 

II 
Input current at maximum 
input voltage 

V MAX 
cc

VI =7.0V MR input 0.1 mA 

V1= 5.5V CF input 0.2 mA 

IIH HIGH-level input current Vcc=MAX, V1= 2.7V 
MR input 20 uA 

CP input 100 µA 

'IL LOW-level input current VOO =MAX, V1= 0.4V 
MR input —0.4 mA 

CP input — 1.6 mA 

'OS
Short-circuit output 
current3 = V MAX cc —20 -100 mA 

IcO Supply current4 (total) Vcc= MAX 15 26 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with both MR inputs grounded following momentary connection to 4.5v, all other inputs grounded and all outputs open. 

AC WAVEFORMS 

cP 

f. 111MAX 

}VM VM,/ VM\ 

~— tW 

tpHL { 1 1PLH 

\V M VM/ 

Waveform 1 

MR 

CP 

 /VM VM\ 

tw _ 4 trec 

tPHL 

O VM\ 

VM= 1.5V for 54/74 and 545/745; VM = 1.3V for 54L5/74LS 

VM \ 

Waveform 2 

 / 

The number of clock pulses required between the tPLH and tpHL measurements can be determined from the appropriate Function Table. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 

UNIT CL =15pF,RL =2k0 

Min Max 

fMAX CP input count frequency Waveform 1 25 MHz 

t PLH Propagation delay 20 
tpHL CP to O 0 

Waveform 1 20 ns 

tPLH Propagation delay 
CP to O tpHL 3 

Waveform 1 60 
60 

nS 

tpHL Propagation delay, MR to O Waveform 2 39 ns 

NOTE 
Per industry convention, 1MAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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COUNTER 541741S393 

AC SETUP REQUIREMENTS TA =25°C VcG =5.0V 

PARAMETER TEST CONDITIONS 
54LSI74LS 

UNIT 
Min Max 

tw CP pulse width Waveform 1 20 ns 

tw MR pulse width Waveform 2 20 ns 

trec Recovery time, MR to CP Waveform 2 25 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT = Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent, 

tTLH' tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1W 

VM 

10% 10% 

90% 

tTHL(tf) 

~•-ITLH(tr) 

tTLH(tr) ̂ -► 

ITHL(II)-

AMP (V) 

0V 

90 

M 

tw 

90% 

VM 

10% 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

AMP (V) 

DV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 1TIIL 

54174 3.0V 1MHz 500n5 7n5 7n5 

54LSI74LS 3.0V 1MHz 500n5 15n5 6n5 

54S174S 3.0V 1MHz 500n5 2.5n5 2.Sns 
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SHIFT REGISTER 54174LS395A 

• 4•bit parallel load shift 
register 

• Independent 3•state 
buffer outputs 

• Separate 03 output for 
serial expansion 

• Asynchronous Master 
Reset 

DESCRIPTION 
The '395 is a 4-Bit Shift Register with serial 
and parallel synchronous operating 
modes and four 3-state buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En-
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data inputs (DD-
D3 ) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (DS) is loaded into the Qo
flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(Q0— Q7 — Q2 — Q3) synchronous with the 
negative clock transition. The PE and Data 
inputs are fully edge-triggered and must 
be stable only one setup prior to the 
HIGH-to-LOW transition of the clock. 

The Master Reset (MR) is an asynchro-
nous active-LOW input. When LOW, the 
MR overrides the clock and all other in-
puts and clears the register. 

PIN CONFIGURATION 

4-Bit Cascadable Shift Register With 3-State Outputs 

TYPE TYPICAL 1MAx 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS395A 45MH2 19mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V t5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA =-55°Cto+125°C 

Plastic DIP N74LS395AN 

Ceramic DIP N74LS395AF S54LS395AF 

F I at pac k S54 LS395A W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1 LSul 

QD- Q3 Outputs 30LSul 

Q3 Output 10LSul 

NOTE 
Where a 54/74LS unit load ILSull is 20µA IIH and — 0.4mA IIL 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, or large 
capacitive loads. The active-LOW Output 
Enable (OE) controls all four 3-state buf-
fers independent of the register operation. 
The data in the register appears at the out-
puts when OE is LOW. The outputs are in 
the HIGH impedance "off" state, which 

means they will neither drive nor load the 
bus when OE is HIGH. The output from the 
last stage is brought out separately. This 
output (Q3) is tied to the Serial Data input 
(D5) of the next register for serial expan-
sion applications. The Q3 output is not af-
fected by the 3-state buffer operation. 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

7 3 4 5 6 

i ~HI 
R 56G4 

EN4 

Mt [LOAD] 
M2 [SHIFT] 

0 ~ 
7 

10i• 
2 

10—c 

P D Dl D2 03 
De 

c P 0' 

C312-

r 
9—~ O 

MP 00 01 02 03 
2,3D D

1,30 4
15 

H I 
1 15 14 13 12 1,3D p 4V 

4 

ACC=Pin 16 1,30 T- 4 V 
13 

12 GND=Pin 6 

3D >4V 1 
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SHIFT REGISTER 54174LS395A 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

REGISTER 
OPERATING MODES 

INPUTS OUTPUTS 

MR CP PE Ds Dn Qg Qt Q2 O3

Reset (clear) L X X X X L L L L 

Shift right 
H 
H 

I 
I 

I 
I 

I 
h 

X 
X 

L 
H 

qD 

qD 

qt 

qt 

q2 

q2 

Parallel load 
H 
H 

! 
I 

h 
h 

X 
X 

I 
h 

L 
H 

L 
H 

L 
H 

L 
H 

3-STATE BUFFER 
OPERATING MODES 

INPUTS OUTPUTS 

OE Qn (Register) Qor Qtr Qtr O3 Qa 

Read 
L 
L 

L 
H 

L 
H 

L 
H 

Disable buffers 
H 
H 

L 
H 

(Z) 
(Z) 

L 
H 

H = HIGH voltage level 
h =HIGH voltage level one setup time prior to the 

HIGH-to-LOW clock transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the 

HIGH-to-LOW clock transition 
qn =Lowe[ case letters ind,vate the state of the refer-

enced output one setup time prior to the HIGH-to-
LOW clock transition 

X = Don't care 
(Z) = HIGH impedance "off" state 
I =HIGH-to-low transition 
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SHIFT REGISTER 541741.S395A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

'IN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER

541741$ 
UNIT 

Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IiK Input clamp current —18 mA 

'OH HIGH-level output current 

Q3 —400 µA 

Qo- Q3 
Mil —1.0 mA 

Com'I —2.6 mA 

lo. LOW-level output current 
Q3 

Mil 4 mA 

Com'I 8 mA 

Qo- Q3 
Mil 12 mA 

Com'l 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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SHIFT REGISTER 541741S395A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
54/74LS395A 

UNIT 
Min Typ2 Max 

VON HIGH-level output voltage Vcc= MIN, VIH= MIN, 
VlL=MAX, 'OH= MAX 

O3
Mu I 2.5 3.4 V 

Com'I 2.7 3.4 V 

Qo, 01, O2, O3 2.4 3.1 V 

VOL LOW-level output voltage Vcc=MIN, VIH =MIN, 
VII.=MAX 

O3 
I OL = MAX 

Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL= 4mA 74LS 0.25 0.4 V 

O0 O1

O2, O3 

IOL=MAX 
Mil 0.25 0A V 

Com'I 0.35 0.5 V 

IOL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= 11K -1.5 V 

Off-state output current, 
IOZH HIGH-level voltage applied 

VCC= MIN, VIH = MIN, 
VO =2.7V Oo, O1, O2,O3 20 µA 

Off-state output current, 
IOZL LOW-level voltage applied 

V = MIN, VIH =MIN, 
VO =0.4V O0, O1, O2, O3 -20 µA 

Input current at maximum 
input voltage Vcc =MAX,MAX V1--7.0V 0.1 mA 

IIN HIGH-level input current Vcc =MAX, V1= 2.7V 20 µA 

'IL LOW-level input current VCc =MAX, V1=0.4V -0.4 mA 

Short-circuit output 
IOS current3 VCC =MAX 

O3 -20 -100 mA 

O0 O1 O2 O3 -30 -130 mA 

'cc Supply current4 (total) VCC= MAX 
Condition 1 19 34 mA 

Condition 2 19 31 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with D~and Master Reset at 4.5V. The Data inputs grounded and outputs open under the following conditions: Condition 1: OE at 4.5V. A momentary 3V, then 

ground, applied to CP. Condition 2: Ground OE and CF inputs. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 

UNIT CL =45pF, RL =6670 

Min Max 

fMAX Maximum Clock frequency Waveform 1 30 MHz 

tpLH Propagation delay 
tPHL Clock to Buffer outputs 

Waveform 1 
30 
30 ns 

tpLH Propagation delay 
tPHL Clock to O3 output 

Waveform 1, RL= 2ki2, CL= 15pF 
30 
30 ns 

tpHL Propagation delay, MR to output Waveform 2 35 ns 

tp2f1 Enable time to HIGH level Waveform 3 25 no 

t 1 Enable time to LOW level Waveform 4 25 no 

t PHZ Disable time from HIGH level Waveform 3, CL= 5pF 17 ns 

tpLZ Disable time from LOW level Waveform 4, CL =5pF 20 no 

NOTE 
Per Industry convention, fMAX Is the worst case value of the maximum device operating frequency with no constraints on tr, t1, pulse width or duty cycle. 
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SHIFT REGISTER 541741_S395A 

AC SETUP REQUIREMENTS TA = 25°C, vGG =5.0V 

PARAMETER TEST CONDITIONS 
54LSI74LS 

UNIT
Min Max 

tW Clock pulse width Waveform 1 16 nS 

tw Master Reset pulse width Waveform 2 25 ns 

to Setup time, Data to clock Waveform 5 20 ns 

th Hold time, Data to clock Waveform 5 10 ns 

to Setup time, PE to clock Waveform 5 40 ns 

th Hold time, PE to clock Waveform 5 10 ns 

trec Recovery time, MR to clock Waveform 2 30 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch I Switch 2 

tPZH
tPZL

tpHZ 
tpLZ 

Open 
Closed 
closed 
Closed 

Closed 
Open 

Closed 
closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT Of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx=1k0 for 54174, 54S/74S. Rx=5kb for 54LSI74LS. 
tTLH tTHL Values should be less than or equal to the table entries. 
03 is a standard totem-pole Output. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

1W 

VM VM 

10% 10% 

90% 

tTHLlIfl ITLHItrl- ► 

-.--tTLHltrt ITHLItfl~

90% 90% 

M VM 

AMP (VI 

0v 

AMP (VI 

10% 
 1W 

-\10%  
0V 

VM = 1.3V for 54LS174LS; VM= I.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54/74 3.0V 1MHz 500ns 7n5 Ins 

54LS174LS 3.0V 1MHz 500ns 15ns Ens 

54S174S 3.0V 1MHz 5000s 2.5n5 2.5ns 
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SHIFT REGISTER 54174LS395A 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

CP 
VM  VM 

VM 

. 'PHL ̀ ~ IPLHH

/O TVM TVM 

MR 

CP 

O 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

I
\  VM 

~VM 

I two 
I 

tnc—~I 

tPHfl l 

y`
T 
♦ VM / 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL DISABLE TIME FROM LOW LEVEL 

OE } VM

O  ~VM 

Waveform 3 

1 5V 

OE ~ VM 

~tPZL~

`
T VM 

PARALLEL ENABLE AND DATA 
SETUP AND HOLD TIMES 

L 
PE % VM 

~%J~i% .VM 

CP VM} / VM\ 

Waveform 5 

Waveform 4 

VM = 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS174LS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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DECODER/DRIVER 54/741S445 

BCD-To-Decimal Decoder/Driver (Open Collector) 

• 80mA output drive 
capability 

• 7V output breakdown 
voltage 

• See '45 for 30V output 
voltage 

• See '42 for standard TTL 
outputs 

DESCRIPTION 

The '445 is a 1-of-10 decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the A3 to A3 address lines 
and generates 10 mutually exclusive ac-
tive LOW outputs. When an input code 
greater than "9" is applied, all outputs are 
HIGH. This device can therefore be used 
as a 1-of-8 decoder with A3 used as an ac-
tive LOW enable. 

The '445 features an output breakdown 
voltage of 7V. This device is ideal as a 
lamp or solenoid driver. 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS445 39ns 7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V t5%;TA =O°Cto+70°C 
MILITARY RANGES 

VCC =5Vt10%;TA =-55°Cto+125°C 

Plastic DIP N74LS445N 

Ceramic DIP N74LS445F S54LS445F 

Flat pack S54LS445W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54I74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 

A 54I74LS unit load (LSul) i5 20µA IlH and —0.4mA 'ILL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 

14 

12 

BCDIDEC 
DD4~ 
I4 2^  1  3 

2 
3 -

4

,4
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DECODER/DRIVER 54/741S445 

LOGIC DIAGRAM 

p 1) (10) (9) 
9 8 7 

( )=Pin Numbers 
ACC=Pin 16 
GNG= Pin 8 

FUNCTION TABLE 

A3 Az Al A0 0 T 2 3 4 5 8 7 8 9 

L L L L L H H H H H H H H H 
L L L H H L H H H H H H H H 
L L H L H H L H H H H H H H 
L L H H H H H L H H H H H H 
L H L L H H H H L H H H H H 
L H L H H H H H H L H H H H 
L H H L H H H H H H L H H H 
L H H H H H H H H H H L H H 
H L L L H H H H H H H H L H 
H L L H H H HH H H H H H L 
H L H L H H H H H H H H H H 
H L H H H H H H H H H H H H 
H H L L H H H H H H H H H H 
H H L H H H H H H H H H H H 
H H H L H H H H H H H H H H 
H H H H H H FI HH H H H H H 

H=HIGH voltage levels 
L=LOW voltage levels 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

'IN Input current —30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54I74LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

VoH HIGH-level output voltage 7.0 V 

IOL LOW-level output current 
Mil 12 mA 

Corn') 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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DECODER/DRIVER 54174LS445 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174LS445 

UNIT 
MIn Typ2 Max 

'OH HIGH-level output current Vcc =MIN, VIH =MIN, VIL =MAX, VOH=7.OV 250 µA 

VOL LOW level output voltage 
Vcc =MIN, VIH =MIN, 

V MAX IL =

IoL = MAX 
Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 
IoL =12mA 74LS 0.25 0.4 V 

IOL=80mA 74LS 1.6 3.0 V 

VIK Input clamp voltage Vcc = MIN, II= IIK —1.5 V 

Input current at maximum 
input voltage 

Vcc =MAX, VI=7.0V 0.1 mA 

IIH HIGH-level input current VOO = MAX, V1 2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, VI =0.4V -0.4 mA 

Icc Supply current3 (total) Vcc = MAX 7 13 mA 

NOTES 
f. For conditions shown as MIN or MAX, use the 

appropriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at VOC=5V, TA =25°C. 
3. Measure ICC with all inputs grounded and all outputs 

open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

y VM VM 
IN 

I I 
LIPHL̀ LIPLH'I 

VOUT

VIN ~VM 

'PHL

`

~I 

VOUT T V d 

VM = I.3V for 54LSI74LS: VM= 1.Sv for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA  =25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LSI74LS 

UNIT CL =45pF, RL =66512 

Min Max 

tPLH Propagation delay 
tpHL Address to output 

Waveforms 1 & 2 50 
50 

ns 
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DECODER/DRIVER 541741S445 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

VCC 

DEFINITIONS 

VCC 

AL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERISE 

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 

tTLH, tTHL Values should be less than or equal to the table entries. 

tW AMP fV) 

DV 

90% 

NEGATIVE 
PULSE 

VU 

10% 

VU 

10%~ 

90% 

POSITIVE 
PULSE 

° - -tTHL(ff) tTLH(tr)- 

..-tTLH(4) tTHL('f)-

90% 

VU 

90% 

VU 

AMP (V) 

- 1W ~10% 
 0V 

VM = 1.3V for 5dLS/7dLS; VM= 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amptituda Rap. Rata Pals. Width 1TLH 1THL 

54/74 3.OV 1MHZ 500ns ins 7n5 

54LS174LS 3.OV 1MHZ 500ns 15n0 Ens 

54SI74S 3.OV 1MHZ 500ns 2.5n5 2.5n5 
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COUNTER 541741S490 

• Two BCD decade 
counters 

• Asynchronous Master Set 
(set-to-9) 

• Asynchronous Master 
Reset (clear) 

DESCRIPTION 

The '490 is a Dual BCD Decade Ripple 
Counter with separate Clock, Master Set, 
and Master Reset inputs to each counter. 
The operation of each half of the '490 is 
the same as the '90 used in the BCD 
decade mode. 

The counters are triggered by the HIGH-to-
LOW transition of the Clock (CP) inputs. 
No external connections are required to 
get the full BCD (8421) decade counting 
scheme from the counters. The counter 
outputs are internally connected as clocks 
or decoded inputs to succeeding stages. 
Since this is a ripple type counter, the out-
puts do not change synchronously and 
should not be used for high speed address 
decoding. 

The Master Set (MS) and Master Reset 
(MR) are asynchronous active•HIGH in-
puts. The HIGH MR input overrides the 
clock and clears the associated 4 bits of 
the counter. The HIGH MS input overrides 
the clock and MR inputs and sets the 
associated 4 bits to nine (HLLH). 

PIN CONFIGURATION 

Dual BCD Decade Ripple Counter 

TYPE TYPICAL 1MAx 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS490 55MHz 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V 1O%;TA=-55°Cto+125°C 

Plastic DIP N74LS490N 

Ceramic DIP N74LS490F S54LS490F 

Flatpack S54LS490W 

INPUT AND OUTPUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 54174LS 

CP Input 4LSul 

MR, MS Inputs 1LSul 

Qo  O3 Outputs 10LSul 

NOTE 
Where a 54174L5 unit load ILSull is 20µA IIH and —O.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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COUNTER 54174LS490 

LOGIC DIAGRAM 

MS 
(4,12) 

O O 
Sp 

J 
Sp 

J 
Sp 

0 - J 

CP CP CP CP CP 
(1,15) 

O 

R 

MR 
(2,14) 

(3, 3) 

Op 

( ) =Pin Numbers 
VCC =Pin 16 
GND=Pin 8 

(6,10) 

G2

(7,9) 

O3

MODE SELECTION-FUNCTION 
TABLE FOR 112 THE '490 

RESETISET 
INPUTS OUTPUTS 

MR MS Qo Qi O2 Q3 

H L L L L L 
L H H L L H 
L L Count 

H=HIGH voltage level 
L = LOW voltage level 
x = Don't care 

BCD COUNT SEQUENCE 
FOR 1/2 THE '490 

NOTE 
Outpu Q0 connected o input CPT . 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

VCC Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

' IN Input Current —30 to + 1 -30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vco V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE _ 
VIN limited to +5.50 on CP input only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input Clamp current — 18 mA 

IQH HIGH-level output Current —400 µA 

IOL LOW-level output Current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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COUNTER 541741S490 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174LS490 

UNIT 
Mi n T yp2 Max

VOH HIGH-level output voltage 
Vcc=MIN, VIH =MIN, VIL =MAX, 

'OH= MAX 
Mil 2.5 3.4 V 

Com'I 2.7 3.4 V 

VOL LOW-level output voltage Vcc= MIN, VIH= MIN, 
VIL= MAX 

IOL=MAX 
Mu I 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, 11= I1K —1.5 V 

Input current at maximum 
input voltage V MAX 

cc

VI=7.0V MR, MS inputs 0.1 mA 

V1= 5.5V CP input 0.2 mA 

'IN HIGH-level input current Vcc= MAX, V1= 2.7V 
MR, MS inputs 20 µA 

CP input 100 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.4V 
MR, MS inputs —0.4 mA 

CP input —1.6 mA 

os 
Short-circuit output 
current3 cc V = MAX —20 -100 mA 

'cc Supply current° (total) Vcc = MAX 15 26 mA 

NOTES 
i. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA =25°c. 
3. IOS is tested with VOUT = +0.5V and Vcc= VCc MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICO with all outputs open, MR inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

54LS174LS 

PARAMETER TEST CONDITIONS CL =15pF, RL =2k0 UNIT 

Min Max 

tMAX CP input count frequency Waveform 1 35 MHz 

tPLH Propagation delay 
t PHL CP to Q 0 

Waveform 1 
20 
20 ns 

tpLH Propagation delay Waveform 1 
39 ns

tPHL CP to Qt or O3 39 

tPLH Propagation delay 
t PHL CP to Q 2 

Waveform 1 
54 
54 ns 

tpHL Propagation delay, MR to Q Waveform 2 39 ns 

tPLH Propagation delay Waveforms 2 & 3 
39 ns 

t PHL MS to Q 36 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no const aints on tr, 4, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°C Vcc =5.0V 

PARAMETER TEST CONDITIONS 
54LS174LS 

UNIT
Min Max 

tN CP pulse width Waveform 1 20 ns 

tw MR pulse width Waveform 2 20 ns 

tw MS pulse width Waveforms 2 & 3 20 ns 

trec Recovery time, MR to CP Waveform 2 25 ns 

t fec Recovery time, MS to CP Waveforms 2 & 3 25 ns 
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COUNTER 541741S490 

AC WAVEFORMS 

-111 MAX 

CP \ VM 
VM/'  VM\ 

I_-  tw  
1PHL -I r I tPLH 

O 
~ I VM yM 

MR OR MS 

CP 

O 

tw troc  VM\~ 
  I

1PHL 

VM 
 1 

 / 
Waveform 1 Waveform 2 

1.5V for 54/74 and 54S1748; VM = 1.3V for 54LS/74LS. 
The number of Clock Palace required between the tpHL and tpLH measurements 

can be determined from the appropriate Truth Tables. 

MS 

CP 

O0. O3 

/VM VM\ 

tw __4_ tr.c~ 

1PLH 

VM
, L'

VM\ 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM•POLE OUTPUTS 

VCC 

DEFINITIONS 

VCC 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 

tTLH' 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

1w 

VM 

10% 10% 

90% 

tTHLlhI 

0-ITLH(ir) 

ITLHOrh 

iTHL(If)-

AMP (V) 

0V 

90% 

VM 

90% 

VM 

AMP M 

iW  
  

0V 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

FAMILY 
INPUT PULSE REOUIREMENTS 

Amplitude Rep. Rate Pule. Wtdth ITLH 1THL 

54/74 3.0V 1MHZ 500n5 7ns 7ns 

54LS174LS 3.0V 1MHZ 500n0 1500 Ens 

54S/74S 3.0V 1MHZ 500ns 2.55s 2.5n5 
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FLIP-FLOP 54174S534 

Octal D Flip•F op With 3•State Outputs 

• 8•bit positive, edge-
triggered register 

• Inverting outputs 
• 3•State output buffers 
• Common 3•State Output 

Enable 
• Independent register and 

3•State buffer operation 

DESCRIPTION 

The '534 is an 8-bit, edge-triggered register 
coupled to eight 3-State inverting output 
buffers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time be-
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip-flop's 
O output. The clock buffer has about 
400mV of hysteresis built in to help mini-
mize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74S534 8ns 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V t5%;TA=0°Cto+70°C 
MILITARY RANGES 

VCC=5V x10%;TA=-55°Cto+125°C 

Plastic DIP N74S534N 

Ceramic DIP N74S534F S54S534F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174S 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
Where a 54/745 and load (Soil is 500A and — 2.0mA IIL 

The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 
buses, MOS memories, or MOS micropro- pendent of the register operation. When the outputs are in the HIGH impedance 
cessors. The active LOW Output Enable OE is LOW, the data in the register ap- "off" state, which means they will neither 
(OE) controls all eight 3-State buffers inde- pears at the outputs. When OE is HIGH, drive nor load the bus. 

PIN CONFIGURATION LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

1 1 I I I 1 I I 
D0 D1 02 03 04 DS DB D7

11 - cP 

1 -( OE 
O8 O1 O2 O3 O4 O5 O8 O7 

4 4 4 4 4 4 4 4 
2 5 8 9 12 15 18 /9 

VCC - Pin 20 
OND=Pin 10 

LOGIC SYMBOL (IEEEIIEC) 
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FLIP-FLOP 54174S534 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE CP D n O0- O7 0 7 

Load and read register 
L 
L 

I 
I 

I 
h 

L 
H 

H 
L 

Load register and disable outputs 
H 
H 

I 
I 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-to.HIGH clock transition 
L = LOW voltage level 

= LOW voltage level one setup hove poor to the LOW-to-HIGH clock transition 
(Z)= HIGH impedance "off' state 
I = LOW-tvHIGH clock transition 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vcc Supply voltage 7.0 7.0 V 

V IN Input voltage —0.5to+5.5 —0.5to+5.5 V 

'IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state. —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER

54174S 
UNIT 

MIn Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

V IH HIGH-level input voltage 2.0 V 

V IL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

I IK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —2.0 mA 

Com'I —6.5 mA 

IO1. LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

NOTE 
ViL= +0.7V MAX for 54S at TA = + 125°C only. 
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FLIP-FLOP 54174S534 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS?
54174S534 

UNIT 
Min Typ2 Max 

VCH HIGH-level output voltage Vcc=MIN, VIN= MIN, VIL=MAX, 'OH= MAX 
Mil 2.4 3.0 V 

Com'I 2.4 3.1 V 

VOL LOW-level output voltage 
Vcc= MIN, VIH = MIN, 

VIL=MAX 
ICL= MAX 

Mil 0.54 V 

Com'I 0.5 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK -1.2 V 

Off-state output current, 
oZH HIGH-level voltage applied 

V MAX, V MIN cc= 1H= V 2.4V o= 50 µ A 

Off-state output current, 
OZL LOW-level voltage applied 

Vo=0.5V -50 µA 

I Input current at maximum 
input voltage 

V 1 — 5.5V 1.0 mA 

IIH HIGH-level input current V = MAX, V1= 2.7V 50 µA 

'IL LOW-level input current Vcc= MAX V1=0.5V -0.25 mA 

Short-circuit output 
'OS current3

V = MAX cc -40 -100 mA 

ICC Supply Current (total) VCc = MAX 

ICCL All inputs grounded 102 140 mA 

I 
ccz 

CP, OE= 4.5V 
D inputs=GND 

131 180 mA

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+o.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. VOL= +0.45V MAX for 54S at TA = +125°C only. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54S/74S 

UNIT CL =15pF RL =2800 
Min Max 

fMAX Maximum clock frequency Waveform 3 75 MHz 

tpLH Propagation delay 
tPHL Clock to output 

Waveform 3 
15 
17 ns 

tpZH Enable time to HIGH level Waveform 1 15 ns 

tPzL Enable time to LOW level Waveform 2 18 ns 

tPHZ Disable time from HIGH level Waveform 1, CL= 5pF 9 ns 

tpLZ Disable time from LOW level Waveform 2, CL =5pF 12 OS 

AC SETUP REQUIREMENTS TA =25^c, Vcc=5.oV 

PARAMETER TEST CONDITIONS 
54S174S

UNIT 
Mln Max 

tw(H) Clock pulse width 
tw(L) 

Waveform 3 
8 

7.3 
ns 

to Setup time, Data to Clock Waveform 4 5 ns 

th Hold time, Data to Clock Waveform 4 2 ns 

NOTE 
Per industry convention, fMAX Is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

3.518 Signelics 



LOGIC DIVISION JANUARY 1982 

FLIP-FLOP 54174S534 

AC WAVEFORMS 

3-STATE ENABLE TIME TO HIGH LEVEL 3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 

OE 7/ VM 

a JVVM 

~tPHZ-. 

 5. 
0.5V 

OE 

-1.5V 0 

VM 

tPZL 

~VM 

tlp~y 

Waveform 1 Waveform 2 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

+/+MAX 

CP 

I

~VM 

I 
VM VM~J J 

+vv101—~F~+wILI 
F— IPHLO +PLH 

—/ 
0 VM T VM

Waveform 3 

a I an

  'l 5V 

— 0.5V 

DATA SETUP AND HOLD TIMES 

Waveform 4 

VM = 1.5V for 54/74 and 545/745, VM = 1.3V for 54LS/74L5. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Tact Switch 1 Switch 2 

IPZH
tPZL 
1pHZ
tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 
Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load, capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
AT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
O =Diodes are 1N916, 1N3064, or equivalent. 
AX= 1kO for 54/74, 54SI74S, AX= 5k5 for 54LS/74LS. 
tTLH. ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM 

tW - 

VM 

10% 10% 

90% 

..—ITHLItt) 

-.--iTLH(tr) 

tTLHltrl— .. 

tTH LIIII--

AMP (V) 

OV 

90% 90% 

VM 

tW 

VM 

10% 

VM = 1.3V for 54L5/74LS; VM = 1.5V for all other TTL families 

AMP (V) 

OV 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Asp. Rats Pulse Width 1TLH ITHL 

54174 3.OV 1MHZ 5000s Ins 7n5 

54LS/74LS 3.OV 1MHZ 500n5 1505 6n5 

54S174S 3.OV 1MHZ SOOns 2.5ns 2.500 
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BUFFERS/DRIVERS 541741S540, 54174LS541 

Octal Buffer/Line Driver (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS540 9ns 22mA 

74LS541 10ns 23mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V s5%;TA =O°Cto+70°C 
MILITARY RANGES 

V0~=5Vs10%;TA =-55°Cto+125°C 

Plastic DIP N74LS540N • N74LS541N 

Ceramic DIP N74LS540F • N74LS541F S54LS540F • S54LS541F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54I74LS unit load (LSul) Is 20 A IIN and — 0.4mA IIL. 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE1 0E2 I Y Y 

L L L L H 
L L H H L 
X H X (Z) (Z) 
H X X (Z) (Z) 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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BUFFERS/DRIVERS 541741S540, 54/741S541 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 
PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 - 0.5 to + 7.0 V 

' NJ Input current —30 to 4-1 -30 to + 1 mA 

VouT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —12 mA 

Com'I — 15 mA 

IOL LOW-level output current 
Mil 12 mA 

Com'I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

tpzH 
tPZL 
1PHZ 
IPLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL =Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of pulse 

generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
RX = 1k0 for 54/74, 54S174S, RX =5kg for 54LS174LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

VM VM 

10% 10% 

90% 

'*-tTHL(tI) 

~-ITLH11rl 

ITLH(trl--~

Ii H11111-.-

90% 90 

VM VM 

10%
1W 

VM = 1.3V for 54LS/7dLS; VM= 1.5V for all other TTL families 

AMP IV) 

0V 

AMP IV) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Puts. Width ITLH 1THL 

5d/74 3.0V 1MHz 500ns Ins Ins 

54LS/74LS 3.0V 1MHz 500ns 15n5 Ens 

5dS/7dS 3.0V 1MHz 50005 2.5n5 2.5n5 
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BUFFERS/DRIVERS 54/741S540, 54/7415541 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSt 
54174LS540, 541 

UNIT 
Min Type Max 

AVT Hysteresis (VT+ - VT-) Vcc= MIN 0.2 0.4 V 

VOH HIGH-level output voltage 
Vcc =MIN, VIN =MIN, VIL =0.5V, 'OH= MAX 2.0 V 

Vcc=MIN, VIH =MIN, VIL =MAX, IoN= —3mA 2.4 3.4 V 

VOL LOWlevel output voltage Vcc= MIN, VIH = MIN, 
VIL = MAX 

IOL= MAX 
Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IoL= 12mA 74LS 0.25 0.4 V 

VIK Input clamp voltage Vcc = MIN, II= IIK -1.5 V 

ozH

Off-state output current, 
HIGH-level voltage applied 

V MAX, V MIN, V MAX, V 2.7V Cc H = = IL= 0 = 20 µA 

ozL

Off-state output current, 
LOW-level voltage applied V MAX, V MIN, V MAX, V 0.4V cc IH = = IL =  0= -20 µA 

Input current at maximum 
input voltage 

V =MAX,MAX V1= 7.0V cc 0.1 mA 

IIH HIGH-level input current Vcc = MAX, VI=2.7V 20 µA 

'IL LOW-level input current Vcc = MAX, VI=0.4V -0.2 mA 

OS

Short-circuit output 
current3 V = MAX CC —40 -130 mA 

Icc Supply current (total) Vcc= MAX 

ICCH Outputs HIGH 16 25 mA 

ICCL Outputs LOW 27 45 mA 

ICCZ Outputs OFF 31 52 mA 
NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA =25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

54/74LS540 54174LS541 

UNIT C1=45pF, RL =6670 CL =45pF, RL =667ffi 

Min Max Min Max 

tpLH Propagation delay 
tPHL 

Waveforms 1 & 2 
15 
15 

15 
18 

ns 

1pZN Output enable time to HIGH level Waveform 3 25 32 ns 

tpzL Output enable time to LOW level Waveform 4 38 38 ns 

tpHZ Output disable time from HIGH level Waveform 3, CL =5pF 18 18 ns 

tp,2 Output disable time from LOW level Waveform 4, CL =5pF 25 29 ns 

3.522 Signetics 



LOGIC DIVISION JANUARY 1982 

BUFFERS/DRIVERS 54174LS540, 54/74LS541 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON•INVERTING OUTPUTS 

VIN VM 

I 
~JJ 

rtPHL ~I 

VOUT VM 

VM 

~tPLH~ 

VM 

VIN VM 7 VM

~iPHI!I I•i PLH~ 

VOUT \ç VM VM 

Waveform 1 Waveform 2 

3•STATE ENABLE TIME TO HIGH LEVEL 3•STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM HIGH LEVEL AND DISABLE TIME FROM LOW LEVEL 

OE } VM

tPZH

Y&V T VM 

 
TI 

VM

I~tPHZ~ ~0.5V 

-1 5V 

OE VM 

tPZL — 

Y&Y T VM 

Waveform 3 Waveform 4 

VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LS/74LS. 

~VM 

~ 1PLZ 

0.5V 

1.5V 
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COUNTERS 541741S568, 569 

• Synchronous counting 
and loading 

• UP/DOWN counting 
• BCD decade counter 

— '568 
• Modulo 16 binary counter 

— '569 
• Two Count Enable inputs 

for n-bit cascading 
• Positive edge-triggered 

clock 
• Asynchronous Master 

Reset 
• 3-State Counter outputs 
• Gated Carry output 

DESCRIPTION 
The '568 and '569 are synchronous preset-
table UP/DOWN counters featuring an in-
ternal carry look-ahead for applications in 
high speed counting designs. 

Synchronous operation is provided by hav-
ing all flip-flops clocked simultaneously 
so that the outputs change coincident 
with each other when so instructed by the 
Count-Enable inputs and internal gating. 
This mode of operation eliminates the out-
put spikes which are normally associated 
with asynchronous (ripple clock) counters. 
A buffered Clock input triggers the flip-
flops on the LOW-to-HIGH transition of 
the Clock. 

The counter is fully programmable; that is, 

PIN CONFIGURATION 

'568 BCD Decade Up/Down Synchronous Counter (3-State) 
'569 4-Bit Binary Up/Down Synchronous Counter (3-State) 

TYPE TYPICAL f Mpx 
TYPICAL SUPPLY CURRENT

(Total) 

74LS568 35MHz 28mA 

74LS569 35MHz 28mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

VCC =5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc=5V±1o%;TA =-55°Cto+125°C 

Plastic DIP N74LS568N • N74LS569N 

Ceramic DIP N74LS568F • N74LS569F S54LS568F • S54LS569F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

All Inputs 1LSul 

Oo- Q3 Outputs 30LSul 

TC, GC Outputs 10LSul 

NOTE 
A 54174L0 unit load ILSul) is 20µA IIH and -0.4mA IIL 

the outputs may be preset to either level. 
Presetting is synchronous with the Clock, 
and takes place regardless of the levels of 
the Count Enable inputs. A LOW level on 
the Parallel Enable (PE) input disables the 
counter and causes the data at the Dn in-
puts to be loaded into the counter on the 
next LOW-to-HIGH transition of the Clock. 
The Synchronous Reset (SR), when LOW 
one setup time before the LOW-to-HIGH 
transition of the Clock, overrides the CEP, 
CET and PE inputs, and causes the flip-
flops to go LOW coincident with the posi-
tive Clock transition. 

LOGIC SYMBOL 

11 3 4 5 8 
a I I I I 

I.- UID PE 

cP 

DO D1 D2 D3

TC 0-19 
7-0 CEP 

12-0 CET 
GC -18 

9-0 SR 

8-0 MR OE Op O1 O2 O3 

Q I I ) I 
17 16 15 14 13 

Vcc= Pin 20 
GND=Pin 10 

The Master Reset (MR) is an asynchro-
nous overriding clear function which 
forces all stages to a LOW state while the 
MR input is LOW without regard to the 
Clock. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In-
strumental in accomplishing this function 
are two Count Enable inputs (CET-CEP) 
and a Terminal Count (TC) output. Both 
Count Enable inputs must be LOW to 
count. The CET input is fed forward to 
enable the TC output. The TC output thus 

LOGIC SYMBOL (IEEEIIEC) 
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COUNTERS 54/741S568, 569 

enabled will produce a LOW output pulse 
with a duration approximately equal to the 
HIGH level portion of the Qo output. This 
LOW level TC pulse is used to enable suc-
cessive cascaded stages. See Figure A in 
'168/169 data sheet for the fast synchro-
nous multistage counting connections. 

The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH-

LOW-HIGH pulse for a duration equal to 
the LOW time of the Clock pulse when TC 
is LOW. The GC output can be used as a 
Clock input for the next stage in a simple 
ripple expansion scheme. 

The direction of counting is controlled by 
the UP/DOWN (U/D) input; a HIGH will 
cause the count to increase, a LOW will 
cause the count to decrease. 

MODE SELECT—FUNCTION TABLE 

The active LOW Output Enable (OE) input 
controls the 3-State buffer outputs inde-
pendent of the counter operation. When 
OE is LOW, the count appears at the buf-
fer outputs. When OE is HIGH, the out-
puts are in the HIGH impedance "off' 
state, which means they will neither drive 
nor load the bus. 

COUNTER OPERATING MODES 
INPUTS COUNTER STATES 

MR CP SR U/D PE CEP CET Dn Oo Q1 O3 O3 
Asynchronous Reset L X X X X X X X L L L L 

Synchronous Reset H I I X X L L X L L L L 

Parallel load 
H 
H 

I 
I 

h 
h 

X 
X 

I 
I 

X 
X 

X 
X 

I 
h 

L 
H 

L L 
H H 

L 
H 

Count up H I h h h I I X count up 

Count down H I h I h I I X count down 

Hold (do nothing) 
H 
H 

I 
I 

h 
h 

X 
X 

h 
h 

h 
X 

X 
h 

X 
X 

no change 
no change 

3•STATE BUFFER OPERATING MODES 
INPUTS OUTPUTS 

OE Q,; Counter Qo+ O1+ Qz+ O3

Read counter 
L 
L 

L 
H 

L 
H 

Disable outputs 
H 
H 

L 
H 

(Z) 
(Z) 

TERMINAL COUNT FUNCTION TABLE, '568 

INPUTS COUNTER STATES OUTPUTS 

CP U/D CEP CET Qo Q1 Qz O3 TC GC 

H 
L 
X 
X 
H 
L 
X 
X 

L 
L 
L 
L 
H 
H 
H 
H 

L 
L 
H 
X 
L 
L 
H 
X 

L 
L 
L 
H 
L 
L 
L 
H 

L 
L 
L 
L 
H 
H 
H 
H 

L 
L 
L 
L 
X 
X 
X 
X 

L 
L 
L 
L 
X 
X 
X 
X 

L 
L 
L 
L 
H 
H 
H 
H 

L 
L 
L 
H 
L 
L 
L 
H 

H 
L 
H 
H 
H 
L 
H 
H 

TERMINAL COUNT FUNCTION TABLE, '569 

INPUTS COUNTER STATES OUTPUTS 

CP U/D EC P CET Qo O1 02 O3 TC GC 

H 
L 

X 
X 
H 
L 
X 
X 

L 
L 

L 
L 
H 
H 
H 
H 

L 
L 

H 
X 
L 
L 
H 
X 

L 
L 

L 
H 
L 
L 
L 
H 

L 
L 

L 
L 
H 
H 
H 
H 

L 
L 

L 
L 
H 
H 
H 
H 

L 
L 

L 
L 
H 
H 
H 
H 

L 
L 

L 
L 
H 
H 
H 
H 

L 
L 

L 
H 
L 
L 
L 
H 

H 
L 

H 
H 
H 
L 
H 
H 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOWto.HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the LOW ro-HIGH clock transition 

X = Don't care 
(Z)= HIGH impedance "off" state 
I = LOW-to-HIGH clock transition 
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COUNTERS 54/741S568, 569 

LOGIC DIAGRAM, '568 
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COUNTERS 541741S568, 569 

LOGIC DIAGRAM, '569 

(1/) 
PE 

(7) 
CEP 

CET 

— (17) 
OE -

- (B) 
MR — 

(3) 

(4) 

(12) 

(2)
CP 

(/)
UID 

L)D 

4D  

V 

-D D 0—. 

CPROO O1 

 V (15) 

~D .--D -D 
 D-

0 O 

C D 

O 
L)D 

S 

r~ 

ACC= Pin 20 
GNO=Pin 10 
( )= Pin numbers 

O 

9

02 

(14) 

03 

(13) 

(19) 

  TC 

8) GC 
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COUNTERS 541741S568, 569 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 -0.5 to + 7.0 V 

IIN Input current —30 to + 1 -30 to + 1 mA 

Vou1 Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

V1H HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

I1K Input clamp current — 18 mA 

IOH HIGH-level output current 
Q0 O3 

Mil —1.0 mA 

Com'I —2.6 mA 

TC, GC —400 µA 

logy LOW-level output current 
Qo- Q3 

Mil 12 mA 

Com'I 24 mA 

TC, GC 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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COUNTERS 541741S568, 569 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONSt
54174LS588, 589 

UNIT 
Min Type Max 

VCH HIGH-level output voltage 
Vcc= MIN, 
VIH =MIN, 
VIA = MAX 

Qo- Q3 IOH= MAX 
Mil 2.4 V 

Com'I 2.4 V 

TC, GC 'OH= MAX 
Mil 2.4 V 

Com'I 2.4 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VfH = MIN, 
VlL=MAX 

Qo-Q3
logy= MAX 

Mil 0.4 V 

Com'I 0.5 V 

logy= 12mA 74LS 0.4 V 

TC, GC 
log= MAX 

Mil 0.4 V 

Com'I 0.5 V 

Ion=4mA 74LS 0.4 V 

VIK Input clamp voltage Vcc= MIN, 11= IIK -1.5 V 

Off-state output Current, 
OZH HIGH-level voltage applied 

V  2.7V cc= MAX,, o= 20 µA 

Off-state output current, 
ozL LOW-level voltage applied 

V MAX, V 0.4V cc= o= -20 µA 

Input current at maximum 
1 input voltage 

V MAX, V 7.0V cc — = 1— 0.1 mA 

11H HIGH-level input current Vcc= MAX, V1= 2.7V 20 µA 

'IL LOW-level input Current Vcc=MAX, V1= 0.4V -0.4 mA 

los Short-circuit output current3 Vcc = MAX 
Qo-Q3 -30 -100 mA 

TC, GC -15 -100 mA 

'cc Supply current (total) VCC= MAX 28 43 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA=25°C. 
3. ICS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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COUNTERS 541741S568, 569 

AC CHARACTERISTICS TA  =25°C, v =50V 

PARAMETER TEST CONDITIONS 

54LS/74LS 

UNIT CL =45pF, R1= 6670 

Min Max 

fMAx Maximum clock frequency Waveform 1 25 MHz 

tPLH Propagation delay 
tPHL Clock to output 

Waveform 1 20
23 

ns 

tPLH Propagation delay 
tPHL Clock to TC 

Waveform 2 
35 
35 

ns 

tPLH Propagation delay 
t CET to TC PHL 

Waveform 3 
14 
14 ns 

tPLH Propagation delay 
tPHL U/D control to TC 

Waveform 4 
25 29 ns 

tPLH Propagation delay 
tPHL Clock to GC 

Waveform 2 
20 
20 ns 

tpHL Propagation delay MR to output Waveform 5 35 ns 

tpzH Output enable to HIGH level Waveform 6 nS 

tpzL Output enable to LOW level Waveform 7 ns 

tpHZ Output disable from HIGH level Waveform 6, CL =5pF ns 

tPLz Output disable from LOW level Waveform 7, CL =5pF ns 

NOTE 
Per industry convention, fMAx is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA =25°c, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tw Clock pulse width Waveform 1 20 ns 

i s  Setup time data to clock Waveform 8 20 ns 

th Hold time data to clock Waveform 8 0 ns 

to Setup time PE to clock Waveform 8 25 ns 

th Hold time PE to clock Waveform 8 0 ns 

i s  Setup time CEP & CET to clock Waveform 9 20 ns 

th Hold time CEP & CET to clock Waveform 9 0 ns 

t5 Setup time U/D to clock Waveform 10 30 ns 

th Hold time U/D to clock Waveform 10 0 ns 
i s  Setup time SR to clock Waveform 11 30 ns 

th Hold time SR to clock Waveform 11 0 ns 

trec Recovery time MR to clock Waveform 5 20 ns 
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COUNTERS 541741S568, 569 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Test Switch Switch2 

tpzH 
tpZL

tpHZ 
tp~ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL =Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to 2OUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
RX= 1k0 for 54174, 54SI74S, RX = 5k0 for 54L5174LS. 

tTLH' ITHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

 tW 

\

VU VU 

}10% 10%t 

90% 

.—tTHL(t$) ITLH(Ir) . 

~--ITLH(tr) ITHL(tf)—+ 

AMP IV) 

0V 

90% 90% 

VM 

IW 

VM 

10% 

VM = 1.3V for 54LS174LS; VM = t.SV for all other TTL families. 

AMP (V) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH ITHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LS174LS 3.OV 1MHz 500ns 15ns fins 

54S/74S 3.OV 1MHz boons 2.Sns 2.5n5 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

111MAX 

CP 
)EVM 

VM VM

~-IPHL IPLH 

Q VM TVM 

CF 

IC 

OC 

CLOCK TO TERMINAL COUNT DELAYS 

.J
VM VM VM

tPHL .] 

V 
M\ 

tPHLH 

VM
~ 

. 1PLHH 

 T VM

"tPLHH 

! I VM 

Waveform 1 Waveform 2 

VM = 1.SV for 54/74 end 54S,745; VM - 1.3V for 54LS/74L5 
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COUNTERS 541741S568. 569 

AC WAVEFORMS (Continued) 

MR 

CP 

O 

PROPAGATION DELAYS CET INPUT TO PROPAGATION DELAYS UID CONTROL 
TERMINAL COUNT OUTPUT TO TERMINAL COUNT OUTPUT 

CET\VM 7 L VM 

.tPHL~I ~tPLHH 

TC \VM I VM 

Waveform 3 Waveform 4 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

\VM 

tyV 

/VM 

~tPHL-~ 

\VM 

.___trec~

/

 T
I 

VM

 / 

Waveform 5 

3•STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE 

O 

3•STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

O0'O3 

OE \VM T VM 

PE 
1~iPZL ~ tPLZ~ 

O - 1.5V \VM VM 

L o.5V CP 

Waveform 7 

//VM 

._tPHZ

Waveform 6 

0.5V 

  - 15V 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

Waveform 8 

VM = 1.5V for 54174 and 54S174S; VM = 1.3V for 54LSI74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

VM

tslH) 
th=0 

VM 
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COUNTERS 54/ 741S568, 569 

AC WAVEFORMS (Continued) 

CEP 
CET 

CP 

a 

COUNT ENABLE SETUP AND HOLD TIMES 

COUNT NO CHANGE 

Waveform 9 

UPIDOWN CONTROL SETUP AND HOLD TIMES 

UID ' a 

t8(H) l_-t8(L) 
th=0 ~-th=0 

CP 
 t 

VM 
` 

7 1 VM 

O 
COUNT 
UP 

SYNCHRONOUS RESET SETUP AND HOLD TIMES 

SR iL1 Vpq  

ie 

A 

is L) 

CP 

COUNT 
DOWN 

Waveform 10 

th=0 

/VM -F ~VM 

D / 

Waveform 11 

VM =1.5V for 54174 and 54S174S; VM = 1.3V for 54LS/74LS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

 XII 
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TRANSCEIVER 541741S640, 741S640-4 

• Octal bidirectional bus 
interface 

• Inverting 3-State buffer 
outputs 

• PNP inputs for reduced 
loading 

• Hysteresis on all Data 
inputs 

• 48mA sink capability 
(' LS640.1) 

DESCRIPTION 

The 'LS640 is an octal transceiver featur-
ing inverting 3-State bus compatible out-
puts in both send and receive directions 
The outputs are all capable of sinking 
24mA and sourcing up to 15mA, producing 
very good capacitive drive characteristics. 
In addition, the 74LS640-1 features a 48mA 
sink current capability. The device fea-
tures a Chip Enable (CE) input for easy A 54/74LS and load (LSul) is 20µA IIH and —0.4mA IIL• 

cascading and a Send/Receive(SIR) input 
for direction control. All Data inputs have 
hysteresis built in to minimize ac noise FUNCTION TABLE 
effects. 

Inverting Octal Bus Transceiver (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS640 & -1 7n5 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA =0°Cto+70°C 
MILITARY RANGES 

Vcc=SV±10%;TA =-55°Cto+125°C 

Plastic DIP 
N74LS640N 

N74LS640-1 N 

Ceramic DIP N74LS640F 
N74LS640-1 F 

S54LS640F 

PIN CONFIGURATION 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS & -1 

All Inputs 1 LSul 

All Outputs 30LSul 

NOTE 

INPUTS INPUTS/OUTPUTS 

CE SIR An Bn

L L A=8 INPUTS 
L H INPUTS B=A 
H X (Z) (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(ZI = HIGH impedance "off" state 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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TRANSCEIVER 54174LS640, 741S640-1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS & -1 UNIT 

Voc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 -0.5 to + 7.0 V 

' IN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE 
VIN limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74LS & -1 

UNIT
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.5 V 

Com'I +0.6 V 

II < Input clamp current —18 mA 

IOH HIGH-level output Current 
Mil —12 mA 

Com'I —15 mA 

IOL LOW-level output current 

Mil 12 mA 

Com'I 24 mA 

74LS-1 only 48 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc 

SWITCH POSITION 

Tset Switch Switch 

tPZH 
tPZL
tPH2

tPLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT = Termination resistance should be equal to ZOUT of pulse 

generators. 
D = Diodes are 114915, 1N3064, or equivalent. 
Rx = lkd for 54174, 54S174S, Rq=5k0 for 54LS/74L0. 
tTLH. tTHL Values should be less than or equal to the table entries. 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

VU 

1W 

VU 

10% 10% 

90% 

...—tTHL(If) ITLHIirI~

~ITLH(Ir) ITHLIIf)--

90% 90% 

VU VU 

AMP IV) 

DV 

AMP )V) 

10%# '10% 
DV  tW 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rite Pulse Width 1TLH tTHL 

54174 3.OV 1MHz 500ns 7ns 7ns 

54LSI74LS 3.OV 1MHz boons 15n5 Ens 

545174S 3.OV 1MHz SOOns 2.5ns 2.50s 
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TRANSCEIVER 54/741S640, 741S640-1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

PARAMETER TEST CONDITIONS1
54174LS640 74LS6401 

UNIT 
Min Typ2 Max Min Type Max 

PVT Hysteresis (VT+ - TT-) Vcc= MIN, A or B Input 
Mil 0.1 0.4 V 

Com'I 0.2 0.4 0.2 0.4 V 

VoH HIGH-level output voltage 
Vcc — MIN, 
VIH= MIN, 
VIL = MAX 

IOH= MAX 2.0 2.0 V 

'OH =  — 3mA 2.4 3.4 2.4 3.4 V 

VOL LOW-level output voltage 
Vcc =MIN, 
VIH =MIN, 
VIL=MAX 

IOL-12mA 
Mil 0.25 0.4 V 

Com'I 0.25 0.4 0.25 0.4 V 

IOL=24mA 74LS 0.35 0.5 0.35 0.5 V 

IOL=48mA 0.4 0.5 V 

VIK Input clamp voltage VCC= MIN, 11= IIK -1.5 -1.5 V 

IOZH Off-state output current, 
HIGH-level voltage applied 

Vcc=MAX, CE input =2.0V, VO = 2.7V 20 20 µA 

1 
°ZL 

Off-state Output current, 
LOW-level voltage applied 

V MAX, CE input=2.0V, V 0.4V cc= O= -400 -400 µA 

Input current at maximum 
input voltage V —MAX 

°C

V1=5.5V A or B input 0.1 0.1 mA 

V1 = 7.0V SIR or CE input 0.1 0.1 mA 

IIH HIGH-level input current V = MAX, V1=2.7V 20 20 µA 

'IL LOW-level input current Vcc =MAX, V1 =0.4V -0.4 -0.4 mA 

'OS 
Short-circuit output
current 

Vcc =MAX -40 -130 -40 -130 mA 

ICC Supply current° (total) VC°= MAX 
IccH Outputs HIGH 48 70 48 70 mA 

ICCL Outputs LOW 62 90 62 90 mA 

Iccz Outputs OFF 64 95 64 95 mA 
NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +Shy. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICC with outputs open. 
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TRANSCEIVER 541741S640, 741S640-1 

AC CHARACTERISTICS TA =25°C, Vcc =5.oV 

54174LS & -1 

PARAMETER TEST CONDITIONS CL =45pF, RL =6670 UNIT 

Min Max 

tPLH Propagation delay 10 
tpHL A input to B output Waveform 1 15 

ns 

tpLH Propagation delay 
10

tpHL B input to A output 
Waveform 1 

15 
ns 

Enable to HIGH 
tpZH ZE, S/R inputs to A output Waveform 2 40 ns 

t Enable to HIGH 
pZH CE, S/R inputs to B output Waveform 2 40 ns 

t Enable to LOW 
pzL CE, S/R inputs to A output Waveform 3 40 ns 

t Enable to LOW 
pZL CE, SIR inputs to B output Waveform 3 40 ns 

tPHZ 
Disable from HIGH 
CE, S/R inputs to A output Waveform 2, CL =5pF 25 ns 

tPHZ 
Disable from HIGH 
CE, S/R inputs to B output Waveform 2, CL =5pF 25 ns 

Disable from LOW 
tpLZ CE, S/R inputs to A output Waveform 3, CL= 5pF 25 ns 

Disable from LOW 
tPLZ CE, S/R inputs to B output Waveform 3, CL =5pF 25 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VIN VM VM 

I I 
r 1PHL~I I~1pLH~ 

VOUT T VM I VM 

Waveform 1 

CE 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

CE 

A ORB 

VM = 1.3V for 54LSr74LS, VM = 1.5V for all other TTL families 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

`VM 

1~tPZL~ 

~VM 

AORB ~V M

'tPLZ 

Waveform 3 

Waveform 2 

  -1.5V 

— 0.5V 

 T VM

'PHZH ~0.5V 

i t t 5 
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TRANSCEIVERS 541741S641, LS642, 741S641-1, LS642-1 

• Octal bidirectional bus 
interface 

• Open Collector Outputs 
— 'LS641, non-inverting 
—'LS642, inverting 

• PNP inputs for reduced 
loading 

• Hysteresis on all Data 
inputs 

• 48mA sink capability 
('LS641.1, LS642.1) 

FUNCTION TABLE, 'LS641 

INPUTS INPUTS/OUTPUTS 

CE SIR An Bn

L L A=B INPUTS 
L H INPUTS B=A 
H X (Z) (Z) 

FUNCTION TABLE, 'LS642 

INPUTS INPUTS/OUTPUTS 

CE S/R An Bn

L L A=S INPUTS 
L H INPUTS B=A 
H X (Z) (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance "off" state 

PIN CONFIGURATION 

Octal Bus Transceiver (Open Collector) 

TYPE 
TYPICAL PROPAGATION 

DELAY (A to B) 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS641 & -1 17ns 58mA 

74LS642 & -1 17ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V s5%;TA =O°Cto+70°C 
MILITARY RANGES 

VcC =5V±10%;TA =-55°Cto+125°C 

Plastic DIP 

N74LS641N 
N74LS641-1N 
N74LS642N 

N74LS642-1 N 

Ceramic DIP 

N74LS641F 
N74LS641-1F 
N74LS642F 

N74LS642-1 F 

S54LS641F 
S54LS642F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS & -1 

All Inputs 1 LSul 

All Outputs 30LSul 

NOTE 
A 54174LS unif load (LSul) is 200A IIH and —0.4mA IIL 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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TRANSCEIVERS 541741S641, LS642, 741S641-1, LS642-1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS & •1 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.510  + 7.0 -0.5 to + 7.0 V 

IIN Input current —30 to + 1 —3010  + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + V0C —0.5 to + Vcc V 

TA Operating free-air temperature range —5510  + 125 0 to 70 °C 

NOTE 
VIN limited to 5.5V on A and 6 inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS & -1 

UNIT 
Min Nom Max 

VC0 Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.5 V 

Com'I +0.6 V 

Il c Input clamp current — 18 mA 

VOH HIGH-level output voltage 5.5 V 

IOL LOW-level output current 

Mil 12 mA 

Com'I 24 mA 

74LS-1 only 48 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

DEFINITIONS 

VCc VCc 
90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

M 

1W 

VM 

10% 10% 

90% 

--ITHLIII) tiLMilr)'~ 

'—ITLH(trI ITHL1111—' 

90% 

M 

tW 

90% 

VM 

AMP IV) 

OV 

AMP IV) 

10% 
00 

VM = 1.3V for 54LS/74LS, VM = 1 50 for all other TTL tamilie5. 

RL= Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes lig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
AT = Termination resistance should be equal to 20UT of Pulse Generators, 

ITLH' ITHL Values should be less than or equal to the table entries. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54174 3.00 1MHz SOOns 7n5 Ins 

54LS174LS 3.0V 1MHz 500ns 15ns Ens 

54SI74S 3.00 /MHz 500ns 2 5n 2.5ns 
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TRANSCEIVERS 541741S641, LS642, 741S641-1, LS642-1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

PARAMETER TEST CONDITIONSI 
54174LS641 
54174LS642 

74LS641 1 
74LS642 1 UNIT 

Min Type Max Min Type Max 

oVT Hysteresis (VT , -TT _) Vcc = MIN, A or B input 
Mil 0.1 0.4 V 

Com'I 0.2 0.4 0.2 0.4 V 

'OH HIGH-level output current 
Vcc= MIN, VIH = MIN, VIL =MAX, 

VOH = 5.5V 
100 100 µA 

VOL LOW-level output voltage 
Vcc= MIN, 
VIH =MIN, 
VIL =MAX 

1oL= 12mA 
Mil 0.25 0.4 V 

Com'I 0.25 0.4 0.25 0.4 V 

'OL= 24mA 74LS 0.35 0.5 0.35 0.5 V 

lOL =48mA 0.4 0.5 V 

VIK Input clamp voltage Vcc = MIN, 11= IIK -1.5 -1.5 V 

Input current at maximum 
II input voltage Vcc= MAX 

VI =5.5V A or B input 0.1 0.1 mA 

VI = 7.OV S/R or CE input 0.1 0.1 mA 

IIH HIGH-level input current Vcc =MAX, VI _2.7V 20 20 µA 

IIL LOW-level input current Vcc = MAX, VI= 0.4V -0.4 -0.4 mA 

'cc Supply current3 (total) Vcc = MAX 

lccH Outputs HIGH 48 70 48 70 mA 

ICCL Outputs LOW 62 90 62 90 mA 

lccz Outputs OFF 64 95 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the 

appropriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at VCC= 5V, TA = 25°C 
3. Measure 'cc with outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NONINVERTING OUTPUTS 

VN 
VIN 

~PHL ~iPLt VIH~PML~ ~Pl 1H 

VOST T VU VM VOUT }VM VU 

VM - 1.30 for 54LSf74LS, VM= 1,50 for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA =25°C, Vcc =5.OV 

54174LS641 & •1 54174LS642 & •1 

PARAMETER TEST CONDITIONS CL =45pF, RL =6670 CL =45pF RL =6670 UNIT 

Min Max Min Max 

tpLH Propagation delay Waveform 2, 'LS641 25 25 
tpHL A input to B output Waveform 1, 'L5642 25 25 

ns 

tpLH Propagation delay Waveform 2,'LS641 25 25 
tpHL B input to A output Waveform 1,'LS642 25 25 

ns 

tpLH Propagation delay 
CE, SIR inputs to A output Waveform 1 40 40 
CE input to B output Waveform 1 40 40 ns 
SIR input to B output Waveform 2 40 40 

tpHL Propagation delay 
CE, SIR inputs to A output Waveform 2 50 60 
CE input to B output Waveform 2 50 60 ns 
SIR input to B output Waveform 1 50 60 
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TRANSCEIVER 541741S645. 74LS645-1 

• Octal bidirectional bus 
interface 

• 3 State buffer outputs 
• PNP inputs for reduced 

loading 
• Hysteresis on all Data 

inputs 
• 48mA sink capability 

('LS645.1) 

DESCRIPTION 

Octal Bus Transceiver (3•State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS645 & -1 10ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V 35%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =5V 310%;TA =-55°Cto+125°C 

Plastic DIP 
N74LS645N 

N 74LS645-1 N 

Ceramic DIP N74LS645F 
N 74LS645-1 F 

S54LS645F 

The'LS645 is an octal transceiver featur- INPUT AND OUTPUT LOADING AND FAN OUT TABLE 
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc-
tions. The outputs are all capable of sink-
ing 24mA and sourcing up to 15mA, pro-
ducing very good capacitive drive charac-
teristics. In addition, the 74LS645-1 fea-
tures a 48mA sink current capability. The 
device features a Chip Enable (CE) input 
for easy cascading and a Send/Receive FUNCTION TABLE 
(SIR) input for direction control. All Data 
inputs have hysteresis built in to minimize 
ac noise effects. 

PIN CONFIGURATION 

PINS DESCRIPTION 54174LS & -1 

All Inputs 1 LSul 

All Outputs 30LSul 

NOTE 
A 54174L0 unit load ILsul) is 20PA IIH and - 0.4mA TILL 

INPUTS INPUTSIOUTPUTS 

CE SIR A B 

L L A=B INPUTS 
L H INPUTS B=A 
H X (Z) (Z) 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance "off' state 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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TRANSCEIVER 541741S645, 74LS645-1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS & •1 UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to + 7.0 -0.5 to + 7.0 V 

IIN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

NOTE 

VIN limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS & -1 

UNIT
Mln Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.5 V 

Com'I +0.6 V 

Ilx Input clamp current — 18 mA 

IOH HIGH-level output current 
Mil —12 mA 

Com'I —15 mA 

IOL LOWlevel output current 

Mil 12 mA 

Com'I 24 mA 

74LS-1 only 48 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
vcc vcc 

SWITCH POSITION 

Teal SWIIChI SWIlch2 

tPZH 
1pZL 

tPHZ 
tPLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL Load capacitance includes is and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOuT of Pulse 

Generators. 
o =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1141 for 54174, 54S174S, Rx=5k0 for 54LS/74LS. 
ITLH• tTHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

90% 

NEGATIVE 

}M 
PULSE 

10% 

POSITIVE 
PULSE 

IW 

VM 

10% 

90% 

--ITHL(II) ITLH(ir)-"

tTLHllr) ITHLIIII-. 

90% 90% 

VM VM 

10%t IW ~10% 

VM = 1.3V for 54LS174LS; VM = 1.SV for all other TTL families 

AMP IV) 

0V 

AMP M 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amp9Iede Rep. Rite Pulse Wldlh ITLH ITHL 

54174 3.0V 1MHz 500ns Ins ins 

54LS/74LS 3 C IMHz 500ns 15ns Ens 

54S174S 3.0V 1MHZ 500ns 2.5n5 2.5n5 
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TRANSCEIVER 54174LS645, 74LS645-1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free•air temperature unless range otherwise noted) 

PARAMETER TEST CONDITIONS?
54174LS645 74LS645 1 

UNIT 
Min Type Max Min Type Max 

OVT Hysteresis (VT+ -TT-) Vcc= MIN, A or B input 
Mil 0.1 0.4 V 

Com'I 0.2 0.4 0.2 0.4 V 

VOH HIGH-level output voltage 
Vcc =MIN, 
VIH = MIN, 

= MAX VIL — 

IoH=MAX 2.0 2.0 V 

'OH = — 3mA 2.4 3.4 2.4 3.4 V 

VOL LOW-level output voltage 
Vcc = MIN, 
VIH = MIN, 
VIL=MAX 

IOL = 12mA 
Mil 0.25 0.4 V 

Com'I 0.25 0.4 0.25 0.4 V 

IoL=24mA 74LS 0.35 0.5 0.35 0.5 V 

IoL =48mA 0.4 0.5 V 

VIK Input clamp voltage Vcc = M N, 11= IIK -1.5 -1.5 V 

oZH

Off-state output current, 
HIGH-level voltage applied 

V MAX, CE input  V 2.7V cc= P O= 20 20 µA 

IoZL 
Off•state output current, 
LOW-level LOW-level voltage applied Vcc= MAX, CE input= 2.0V, V0= 0.4V -400 -400 µA 

II input 
Input current at maximum 

voltage Vcc= MAX 
V1= 5.5V A or B input 0.1 0.1 mA 

VI = 7.0V S/R orCE input 0.1 0.1 mA 

IIH HIGH-level input current V = MAX, V1= 2.7V 20 20 µA 

'IL LOW-level input current Vcc =MAX, V1 = 0.4V -0.4 -0.4 mA 

os 
Short-circuit output 
current3 V MAX cc= -40 -130 -40 -130 mA 

Icc Supply current° (total) Vcc = MAX 

ICCH Outputs HIGH 48 70 48 70 mA 

ICCL Outputs LOW 62 90 62 90 mA 

IccZ Outputs OFF 64 95 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA= 25C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +S.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure ICc with outputs open. 
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TRANSCEIVER 541741S645, 74LS645-1 

AC CHARACTERISTICS TA =25°c, Vcc=5.0V 

54l74LS 3 •1 

PARAMETER TEST CONDITIONS CL =45pF, R1=8870 UNIT 

Mln Max 

tPLH Propagation delay 15 
tPHL A input to B output Waveform 1 15 ns 

tpLH Propagation delay 15 
t PHL B input to A output Waveform 1 15 

ns 

Enable to HIGH 
tpZH CE, S/R inputs to A output Waveform 2 40 ns 

Enable to HIGH 
tPzH CE, SIR inputs to B output 

Waveform 2 40 ns 

Enable to LOW 
tpZL CE, S/R inputs to A output Waveform 3 40 ns 

Enable to LOW 
tpZL CE, S/R inputs to B output Waveform 3 40 ns 

Disable from HIGH 
tPHZ CE, S/R inputs to A output Waveform 2, CL= 5pF 25 ns 

Disable from HIGH 
tPHZ CE, SIR inputs to B output Waveform 2, CL =5pF 25 ns 

Disable from LOW 
tPLZ CE, SIR inputs to A output Waveform 3, CL= 5pF 25 ns 

Disable from LOW 
tPLZ CE, S/R inputs to B output Waveform 3, CL= 5pF 25 ns 

AC WAVEFORMS 

WAVEFORM FOR NON•INVERTING OUTPUTS 3•STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

VIN ~VM 

I
~tPHL`. 

vouh ` VM 

Waveform 1 

CE 

CE 

A ORB 

T VM 

~tPZHj 

 T VM

VM = 1.3V for 54LS774LS. VM = 1.5V for all other TTL tamte5 

3•STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

A ORB 

Waveform 3 

Waveform 2 

  -1.5V 

0.5V 

15V 
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REGISTER FILE 541741S670 

• Simultaneous and 
independent Read and 
Write operations 

• Expandable to almost any 
word size and bit length 

• 3-State outputs 
• See '170 for open 

collector version 

DESCRIPTION 

The '670 is a 16-bit 3-State Register File 
organized as 4 words of 4 bits each. Sepa-
rate Read and Write Address and Enable 
inputs are available, permitting simultane-
ous writing into one word location and 
reading from another location. The 4-bit 
word to be stored is presented to four 
Data inputs. The Write Address inputs (W A
and WB) determine the location of the 
stored word. When the Write Enable (WE) 
input is LOW, the data is entered into the 
addressed location. The addressed loca-
tion remains transparent to the data while 
the WE is LOW. Data supplied at the in-
puts will be read out in true (non-inverting) 
form from the 3-State outputs. Data and 
Write Address inputs are inhibited when 
WE is HIGH. 

Direct acquisition of data stored in any of 
the four registers is made possible byindi-
vidual Read Address inputs (RA and RB). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 

PIN CONFIGURATION 

4 x 4 Register File (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS670 25ns 30mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV±5%;TA =O°CtO+70°C 

MILITARY RANGES 
Vcc=5V±1O%;TA=-55CtO+l25°C 

Plastic DIP N74LS670N 

Ceramic DIP N74LS670F S54LS670F 

Flatpack S54LS670W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

DD-D3, WA, We, RA, RB Inputs 1LSul 

WE Input 2LSul 

RE Input 3LSul 

QD-Q3 Outputs 10LSUI 

NOTE 
A 54/74LS unit load ILSul) is 20µA IIH and — 0.4mA 'IL 

LOW. Data outputs are in the HIGH imped-
ance "off" state when the Read Enable in-
put is HIGH. This permits outputs to be 
tied together to increase the word capac-
ity to very large numbers. 

Up to 128 devices can be stacked to in-
crease the word size to 512 locations by 
tying the 3-State outputs together. Since 
the limiting factor for expansion is the out-
put HIGH current, further stacking is pos-

LOGIC SYMBOL 

12 15 

O 

14 

13 

11-O 

W8

RA 

RB 

RE 

E 1 

O0 0 1 02 03 

10 

Vcc = Pin 18 
GND=Pin 8 

9 7 6 

sible by tying pull-up resistors to the out-
puts to increase the IOH current available. 
Design of the Read Enable signals for the 
stacked devices must ensure that there is 
no overlap in the LOW levels which would 
cause more than one output to be active at 
the same time. Parallel expansion to gen-
erate n-bit words is accomplished by driv-
ing the Enable and Address inputs of each 
device in parallel. 

LOGIC SYMBOL (IEEEIIEC) 

14 

13 

5 

4 
12r-., 
11~ 

1 

RAM404 

~I 1A3 

0 j 2A3 
1 

C4IWRITEI 
EN IREADI 

1 I 
1A,4D 2AV 

0 
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REGISTER FILE 54174LS670 

LOGIC DIAGRAM 

WRITE MODE SELECT TABLE READ MODE SELECT TABLE 

OPERATING 
MODE 

INPUTS INTERNAL 
LATCHESIa)WE D" 

Write Data 
L 
L 

L 
H 

L 
H 

Data 
Latched 

H X no change 

NOTE 
a. The Write Address (WA and WB) to the "internal latches' most be stable while WE 

is LOW for conventional Operation. 

OPERATING 
MODE 

INPUTS OUTPUT 

on
RE

INTERNAL 
LATCHESIE)

Read 
L 
L 

L 
H 

L 
H 

Disabled H X (Z) 

NOTE 
b. The selection of the ' internal latches" by Read Address IRA and RB) are not 

constrained by WE or RE operation. 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance "otl" state. 
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REGISTER FILE 54174LS670 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +7.0 -0.5 to +7.0 V 

'IN Input current —30 to + 1 —30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174LS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —1.0 mA 

Com'I —2.6 mA 

l og LOW-level output current 
Mil 4 mA 

Com'I 8 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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REGISTER FILE 54174LS670 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS 
54174LS670 

UNIT 
Min Typ2 Max 

VOH HIGH-level output voltage Vcc=MIN, VIH =MIN VIL =MAX, 
'OH= MAX 

Mil 2.4 3.4 V

Com'I 2.4 3.1 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL= MAX 

IOL= MAX 
Mil 0.25 0.4 V 

Com'I 0.35 0.5 V 

IOL =4mA 74LS 0.25 0.4 V 

VIK Input clamp voltage VCO= MIN, II= IIK —1.5 V 

OZH 
Off-state output current, 
HIGH-level voltage applied 

V MAX, V MIN, V 2.7V CC= IH= O= 20 µ A 

OZL 
Off-state outut current, 
LOW-level voltage applied 

V MAX, V MIN, V 0.4V cc= IH= o= - 20 µ A 

II 
Input current at maximum 
input voltage 

Vcc = MAX, 
VI =7.0V 

Do-D3, WA , We, RA, RB inputs 0.1 mA 

WE input 0.2 mA 

RE input 0.3 mA 

IIH HIGH-level input current VCCm MAX, 
Do-D3, WA, WB, RA, RB inputs 20 µA 

WE input 40 µA 

RE input 60 µA 

'IL LOW-level input current Vcc= MAX, 
V I = 0.4V 

Da-D3, WA, WB, RA, RB inputs —0.4 mA 

yVE input —0.8 mA 

RE input — 1.2 mA 

IOs 
Short-circuit output 
current3

Vcc = MAX —20 -100 mA 

'cc Supply current° (total) Vcc= MAX 30 50 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. ICS is tested with VODT= +0.5V and VCC= VCC MAX +5.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Icc with 4.5V applied to all Data inputs and Read Enable and Write Enable inputs, ground Read Address and Write Address inputs and leave all outputs open. This is a 

worse-case condition. 

AC CHARACTERISTICS TA=25vC, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

54LS174LS 

UNIT CL =15pF, RL =2k0 

Min Max 

tpLH Propagation delay 40 
tpHL Read Address to output Waveform 2 45 ns 

tpLH Propagation delay 
Waveform 1 45 

ns tpHL Write Enable to output 50 

tpLH Propagation delay 45 
tpHL Data to output Waveform 1 40 ns 

tpzH Enable time to HIGH level Waveform 4 35 ns 

tpZL Enable time to LOW level Waveform 5 40 ns 

tpHZ Disable time from HIGH level Waveform 4, CL =5pF 50 ns 

tplZ Disable time from LOW level Waveform 5, CL =5pF 35 ns 
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REGISTER FILE 54/741S670 

AC SETUP REQUIREMENTS TA 25°C, Vc~=5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tW Read Enable pulse width Waveform 6 25 ns 

tW Write Enable pulse width Waveform 3, RE= s0.8V 25 ns 

to Setup time, Data to positive-going WE(B) Waveform 3 10 ns 

th Hold time, Data to positive-going (c) Waveform 3 15 ns 

to Setup time, Read Address to negative-going WE(0) Waveform 3 15 ns 

th Hold time, Read Address to positive-going WE(d) Waveform 3 5.0 ns 

tlatch Latch time for new data(d) Waveform 3 25 ns 

NOTES 
c. Write address setup time will protect the data written into the previous address. It protection of data in the previous address is not required, to (write address to WE) can be 

ignored, as any address selection sustained for the final 30ns of the WE pulse and during th (write address to WE) will result in data being written into that location. Depending 
on the duration of the input conditions, one or a number of previous addresses may have been written into. 

d. Latch time Is the time allowed for the Internal output of the latch to assume the state of new data. This Is important only when attempting to read from a location immediately 
after that location has received new data. This parameter is measured from the falling edge of WE to the rising edge of R A or Rg. RF must be LOW. 

AC WAVEFORMS 

PROPAGATION DELAY, 
WRITE ENABLE AND DATA TO OUTPUTS 

WE, Dn II VM

  I 

VM 

I.. tpff fwtPLF4~ 

On 

  

TII  VM I VM 

Waveform 1 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

WA, WB 

WE 

Rq or RB

RE 

on 

~I  
VM 

Waveform 3 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 5 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

RA, RB 

on

Waveform 2 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

RE VM 

.tPZHy 

on ~VM 

RA, RB 

Waveform 4 

/VM 

~tPHZ~I o.5V 

  .45V 

SETUP AND HOLD TIMES 
READ ADDRESS TO READ ENABLE 

i
1II
~~s 

I 
 tW 

RE VM~ 

Ih 

Waveform 6 
VM = 1.5V for 54/74 and 54S/74S: VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input in permitted to change for predictable output performance. 

~VM 
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REGISTER FILE 541741S670 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS INPUT PULSE DEFINITIONS 
Vcc Vcc 

SWITCH POSITION 

Teel Switch 1 Switch 2 

tpZH 
tPZL 
tpHZ 
I LZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
AL Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
RX = IkIt for 54174, 54SI74S, AX = 5kg for 54LS174LS. 
tTLH, tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W 

VM VM 

10% 10% 

90% 

—tTHL(Il) 

—ITLH(Ir) 

ITLH(Id—. 

ITHL(II)—.-

90% 90% 

VM VM 

AMP (V) 

OV 

AMP (V) 

r 1W - 
\10%

0v

VM = 1.3V for 54LS174LS; VM = t.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplltuds Rap. Rats Pulse Width 1TLH 1THL 

54174 3.OV 1MHz 500ns Ins Ins 

54LS174LS 3.OV 1MHz 500ns 15ns Ens 

54S174S 3.OV 1MHz SOOns 2.5ns 2.5ns 
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BUS TRANSCEIVERS 8T26A, 28 

3-State Quad Bus Transceiver 

• High speed Schottky 
quad transceivers 

• 48mA LOW-state drive 
• 200µA bus loading 
• Ideal for. 

Half-duplex data 
transmission 

Memory interface 
buffers 

Data routing in bus 
oriented systems 

High current drivers 
MOSICMOS-to•TTL 
interface 

DESCRIPTION 

The 8T26A/28 consists of four pairs of 
3-state logic elements configured as quad 
bus drivers/receivers, along with separate 
buffered receiver enable and driver enable 
lines. This single IC quad transceiver de-
sign distinguishes the 8T26A/28 from con-
ventional multi-IC implementations. In 
addition, the 8T26/28's ultra high speed 
while driving heavy bus capacitance 
(300pF) makes these devices particularly 

PIN CONFIGURATION 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

N8T26A 7ns 48mA 

N8T28 10ns 67mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc=SV±5%;TA =O°Cto+70°C 

MILITARY RANGES 
Vcc =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N8T26AN • N8T28N 

Ceramic DIP N8T26AF • N8T28F S8T26AF • S8T28F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION N8T S8T 

IN Input 0.5Sul 0.5Sul 

DIE, RIE Inputs 0.5Sul 0.5SuI 

DouT Output 24Sul 16Sul 

ROUT Output 10Sul 6Sul 

NOTE 
A unit load (up is 50µA IIH and —2.OmA 'IL 

suitable for memory systems and bidirec-
tional data buses. 

Both the driver and receiver gates have 
3-State outputs and low-current PNP in-

LOGIC SYMBOL 

puts. 3-State outputs provide the high 
switching speeds of totem-pole TTL cir-
cuits while offering the bus capability of 
open collector gates. PNP inputs reduce 
input loading to 200µA maximum. 

LOGIC SYMBOL (IEEEIIEC) 
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BUS TRANSCEIVERS 8T26A, 28 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8T N8T UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

'IN Input current —30 to +5 -30 to +5 mA 

'OL Continuous 100 100 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
81 

UNIT 
Min Nom Max 

Vcc Supply Voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current Driver 
Mil —2 mA 

Com'I —10 mA 

IOL LOW-level output current 

Driver 
Mil 32 mA 

Com'I 48 mA 

Receiver 
Mil 12 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 
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BUS TRANSCEIVERS 8T26A, 28 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

PARAMETER TEST CONDITIONS1

N8T26A, 
N8T28 

S8T26A, 
S8T28 UNIT 

Mln Max Mln Max 

VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 V 

VIL Input LOW voltage Guaranteed input LOW threshold voltage 0.8 0.8 V 

VIK Input clamp diode voltage Vcc = MIN, IiK = - 18mA -1.2 -1.2 V 

VBD Input breakdown voltage Vcc = MAX, l= 1mA 5.5 5.5 V 

VOH 
HIGH-level output voltage, 
Driver outputs Vcc= MIN 

IoH = - 10mA 2.4 V 

IoH = — 2mA 2.4 V 

VoH

HIGH-level output voltage, 
Receiver outputs 

Vcc= MIN, 'OH= — 100µA 3.25 V 

Vcc = 5.0V, IOH = - 100µA 3.0 V 

VOL 
LOW-level output voltage, 
Driver outputs V = MIN 

IOL=48mA 0.5 V 

IOL= 32mA 0.5 V 

VOL 
LOW-level output voltage, 
Receiver outputs 

V = MIN 
IOL=20mA 0.5 V 

IOL= 12mA 0.5 V 

oZH 
Off-state output current, 
HIGH-level voltage applied 

V MAX, V 2.4V cc= o= 100 100 µ A 

ozL 
Off-state output current, 
LOW-level voltage applied Vcc= MAX, Vo=0.5V -100 -100 µA 

IIH HIGH-level input Current Vcc =MAX, V1= 4.5V 25 25 µA 

'IL LOW-level input current Vcc =MAX, VI =0.5V 
Driver, Receiver -200 -200 µA 

Disabled -25 -25 µA 

ICs Short-circuit output current2 Vcc = MAX 
Driver -50 -150 -50 -150 mA 

Receiver -30 -100 -30 -100 mA 

ICC Supply current Vcc = MAX 
8T26A 87 87 mA 

8T28 110 110 mA 

NOTES 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. IO5 is tested with VOUT= +0.5V and vcC= VCc MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

AC ELECTRICAL CHARACTERISTICS TA" = 25 C, VCC =5.0V 

PARAMETER TEST CONDITIONS 
8T26A BT28 

UNIT 
Mln Max Min Max 

tpHL Propagation delay, Dour to ROUT CL =30pF 14 17 ns 

tpHL Propagation delay, DIN to Dour CL =300pF 14 17 ns 

tPLH Propagation delay, DOUT to ROUT CL =30pF 14 17 ns 

tpLH Propagation delay, DIN to Dour CL =300pF 14 17 ns 

tPZL Data enable to Data output, High Z to 0 CL =300pF 25 28 ns 

tP z Data enable to Data output, 0 to High Z CL =300pF 20 23 ns 

tFZL Receive enable to Receive output, High Z to 0 CL= 30pF 20 23 ns 

tpLZ Receive enable to Receive output, 0 to High Z CL= 30pF 15 18 ns 
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BUS TRANSCEIVERS 8T26A, 28 

TEST CIRCUITS AND WAVEFORMS 

8T26A 

VCC O 2.EV 

DE °OUT 1 -+ 
PULSE 

GENERATOR RE ROUT 2 -+ 

DIN 1 ROUT 3 ... 

DIN 2 00U04 -

0--DIN 3 ROUT 1 -0 

DIN 4 ROUT 2 '-O 

ROUT 3 -0

ROUT 4 O 

DISABLE AND ENABLE TIME 
RECEIVE ENABLE TO RECEIVE OUTPUT 

5.OV 

2.411 

511 

(PROBE) 

8T28 

2404 

O 2.6V O VCC O OV 

DOUT 1 

DE DOUT 2 y 
PULSE 

GENERATOR 
RE DOUT 3 
DIN1 DOUT 4 

01N2 ROUT 1 -0

01N3 ROUT 2 --O 
DIN4 ROUT 3 -O 

ROUT 4 --O 

1 

IN
 J~ ^ 

1.59 1.SV 

~I tPZLI~-
I  1 
I 
I 

10 OUT 

Input pulse: 

tr=if=5n5 (10% 1090%) 
free=5MHZ (50% duty cycle) 
Amplitude = 2.6V 

1.5V 

PROPAGATION DELAY 

DOUT TO ROUT 

Q 
VCC=5.OV 

DOUT 1 -o 
DE DOUT 2 —O PULSE 
RE °OUT 3 —O GENERATOR 

O DIN 1 DOUT 4 —O 

O DIN 2 ROUT 1 —0 

O DIN 3 ROUT 2 

O DIN 4 ROUT —O 

ROUT 4 --0_ 

2.6V 

920 

8T26A 

1sv

tPHL 

1.59 1.5V 

I 
I 

I 

I 

tPLH I 

Input pulse: 
i r=if=5ns (10% to 90%) 

1 req= IOMHZ 50% duty cycle) 
Amplitude= 2.6V 

8T28 

1.SV 
t1
*
n
 

1.SV 

1PLH 1PHL 

1.5V J 1.SV 

4.4 Signetics 



LOGIC DIVISION JANUARY 1982 

BUS TRANSCEIVERS 8T26A, 28 

TEST CIRCUITS AND WAVEFORMS (Continued) 

I PULSE 
GENERATOR 

8T26A 

O 2.6V 

DISABLE AND ENABLE TIME 
DATA ENABLE TO DATA OUTPUT 

VCC 5.OV 

-0 } 1.5V 1.5V DOUT 1 
IN 

A
l 

OE DOUT 2 -0
2.4K 700

I 
~-- RE DOUT3 -0 I_— IPLz 

0- DIN 1 DOUT 4 -0 OUT I 
I I 

~- DIN ROUT 1.'-0
1.5V I 

2 10% 
- DIN 3 ROUT 2 _0 

5K 

- DIN 4 ROUT 3 - (PROBE) Input pulse: 
ROUT 4 -0 tr = 11= 5ns (10% to 90%) 

freq= 5MHz 50% duty cycle) 
Amplitude= 2.6V 1 

8T28 

O 26V Q VCC 

DOUT 1 
PULSE 

GENERATOR 
L DE DOUT 2 -O O r 

RE DOUT 3 -O 

DINT DOUT 4 -O 
DIN2 ROUT 1 -O 

DIN3 ROUT 2 -O 
01N4 ROUT 3 -O 

ROUT 4 -O 

 I 

PULSE 
GENERATOR 

O 2.8V 

,--

l 
Vcc=5.0V 

—0 

—0 

PROPAGATION DELAY 
DIN TO Dour 

2.6V 

/l.5V 1.SV 

8T26A 

DE 

DOUT 1 

DOUT 2 

RE DOUT 3 —0 
300 

O— DIN 1 DOUT4 —0_ 

O- DIN 2 ROUT 1 —0 1.5V 1.5V 

0— DIN 3 ROUT 2 —0 
I I 

O— DIN 4 ROUT —0 I I 

ROUT --O IPHL I~ I~ IPLH 

1 8T28 

1.5V 1.5V 

IPLLL IPHL 

1.5V J 1.SV 

Input pulse: 
I r=t1=508(10% 1090%) 
ffeq = 10MHz (50% duty cycle) 
Amplitude= 2.6V 
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LOGIC DIVISION JANUARY 1982 

BUS TRANSCEIVERS 8T26A, 28 

TYPICAL APPLICATION 

CMOS LOGIC 
OR MOS 

MICROPROCESSOR 

BIDIRECTIONAL MOS 
CMOS to TTL Interface 

BIDIRECTIONAL 
MOS BUS 

110 
BT2EA 

CONTROL 

TTL BUS IN 

TTL BUS OUT 

TYPICAL APPLICATION 

Control hoes may be tied together, such that Logical 0= active Logical "1"=active 
logical " 1" transmit, logical "0" receive. Logical "11"= Hi-z Logical " 0"=Hi'z 
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HEX BUFFERS/INVERTERS 8195, 96, 97, 98 

DESCRIPTION 
Each of the 3-state bus interface elements 
described herein has low current PNP 
inputs and is designed with Schottky TTL 
technology for ultra high speed. The 
devices are used to convert TTUDTL or 
MOS/CMOS to 3-state TTL bus levels. For 
maximum systems flexibility, the 8T95 
and 8T97 do so without logic inversion 
whereas the 8T96 and 8T98 provide the 
logical complement of the input. The 8T95 
and 8T96 feature a common control line 
for all six devices, whereas the 8T97 and 
8T98 have control lines for four devices 
from one input and two from another 
input. 

FUNCTION TABLE-8T95 

INPUTS OUTPUT 

DIS, DIS2 I Y 

L L L L 
L L H H 
X H X (Z) 
H X X (Z) 

L = Low voltage level 
H = HIGH voltage level 
X = Don't care 

(Z) = HIGH impedance (oft) state 

FUNCTION TABLE-8T96 

INPUTS OUTPUT 

DISC DIS2 I Y 

L L L H 
L L H L 
X H X (Z) 
H X X (Z) 

PIN CONFIGURATION 

High Speed Hex 3-State Buffers 
High Speed Hex 3-State Inverters 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

 (Total) 

N8T95 8ns 65mA 

N8T96 6.5ns 59mA 

N8T97 8ns 65mA 

N8T98 6.5ns 59mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V x5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc=5V x10%;TA=-55°Cto+125°C 

Plastic DIP 
N8T95N 
N8T97N 

• 
• 

N8T96N 
N8T98N 

Ceramic DIP N8T95F 
NBT97F 

• 
• 

N8T96F 
N8T98F 

S8T95F 
S8T97F S8T98F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8T 

DIS Input 1Sul 

Input 1Sul 

Y Output 24Sul 

NOTE 
A unit load (Sul) is 50µA IIH and — 2.0mA IIL. 

FUNCTION TABLE-8T97 

INPUTS OUTPUT 

DIS I Y 

L L L 
L H H 
H X (Z) 

FUNCTION TABLE-8T98 

INPUTS OUTPUT 

DIS I Y 

L L H 
L H L 
H X (Z) 

SIgnetiCS 4.7 



LOGIC DIVISION JANUARY 1982 

HEX BUFFERS/INVERTERS 8195, 96, 97, 98 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEEIIEC) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8T N8T UNIT 

Voc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

' IN Input current —30 to +5 —30 to +5 mA 

logy Continuous 100 100 mA 

VouT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

a•8 Signetics 



LOGIC DIVISION JANUARY 1982 

HEX BUFFERS/INVERTERS 8195, 96, 97, 98 

RECOMMENDED OPERATING CONDITIONS 

8T 
PARAMETER UNIT

Min Nom Max 

Mu I 4.5 5.0 5.5 V 
Vcc Supply voltage 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

Mil +0.8 V 
VIL LOW-level input voltage 

Com'I +0.8 V 

IIH Input clamp current —18 mA 

'OH HIGH-level output current —5.2 mA 

Mil 48 mA 
ICS LOW-level output current 

Com'I 48 mA 

Mil —55 +125 °C 
TA Operating free-air temperature 

Com'I 0 70 °C 

NOTE 
VIA= +0.7V for S8T only. 

TEST CIRCUIT 

Input Characteristics 
PA=3V, =1MHz tr =tf010n5110% to 90%l 
CL includes probe and jig capacitance. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
8T95197 8T96198 

UNIT 
Min Max Min Max 

VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 V 

VIA Input LOW voltage Guaranteed input LOW threshold voltage 0.8 0.8 V 

V1K Input clamp diode voltage Vcc = MIN, IIK = - 12mA -1.5 -1.5 V 

Ve0 Input breakdown voltage Vcc= MAX, 11=1mA 5.5 5.5 V 

VOH HIGH-level output voltage Vcc= MIN, IoH = -5.2mA 2.4 2.4 V 

VOL LOW-level output voltage Vcc= MIN, Ion=48mA 0.53 0.5 3 V 

ozH

Off-state output current, 
HIGH-level voltage applied 

V  2.4V cc= MAX,, 0= 40 40 µA 

o2L 
Off-state output current, 
LOW-level voltage applied 

Vcc = MAX, V0=0.5V -40 -40 µA 

I IH HIGH-level input current Vcc=MAX, V,= 2.4V 40 40 µA 

I tL LOW-level input current Vcc = MAX, V1=0.5V 
Disable=0.5V -400 -400 µA 

Disable =2.0V -40 -40 µA 

los Short-circuit output current2 VCC = MAX -40 -115 -40 -115 mA 

Icc Supply current (total) Vcc = MAX 98 89 mA 

NOTES 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. ICS is tested with vOUT= +0.5V and VCC= VCC MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
3. VOA = +0.45V MAX for SET at TA = +t25°C only. 
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LOGIC DIVISION JANUARY 1982 

HEX BUFFERS/INVERTERS 8195, 96, 97, 98 

AC CHARACTERISTICS TA =25°C, =5.0V 

PARAMETER TEST CONDITIONS 

8T95197 8T96198 

UNIT RL =20012 RL =2004 

Min Max Min Max 

Prop
t PLH 

Data inputs delay 
Data inputs to Data outputs S1, S2 are closed, CL= 50pF 3 12 4 11 ns 

t PHL 
Propagation delay 
Data inputs to Data outputs S1, S2 are closed, CL = 50pF 3 13 3 10 ns 

tPZH 
Disable to outputs 
High Z to Logic "1" 

S1 is open, S2 is closed, CL = 50pF 8 25 7 22 ns 

tPZL 
Disable to outputs 
High Z to Logic "0" 

S1 is closed, S2 is open, CL= 50pF 12 25 11 24 ns 

Disable to outputs 
tPHZ Logic "1" to High Z S1, S2 are closed, CL= 5pF 3 10 3 10 ns 

tPLZ Disable to outputs 
Logic "0" to High Z 

S1, S1 are closed, CL =5pF 3 12 5 16 ns 

AC WAVEFORMS 

0V 
DISABLE 

OUTPUT 

1.SV 

0.5V 

- IPLZ 

PROPAGATION DELAYS 

3V DV 

DISABLE 

1.SV 

OUTPUT 
1PZL 

1.SV 
LOGIC 
0"LEVEL 

1.SV 

DISABLE 

IPZH 
LOGIC "1" LEVEL 

  DV 

3V 

DV 

0 U 

/5V 

DISABLE 

3V 

DV 

=1.5V 

3V 

VU 

INPUT 

8T96/98 

8T95197 

1.SV 1.5V 

iPHL~ 

IPLH 

1PLH 

/SV 

PHL 

1.SV 

3V 

DV 
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TRANSCEIVER 81125 

• Octal bidirectional bus 
interface 

• 3•State buffer outputs 
• PNP inputs for reduced 

loading 
• Hysteresis on all Data 

inputs 
• Pin compatible with 

54LS174LS245 

DESCRIPTION 

The 81125 is an octal transceiver featuring 
inverting 3-State bus-compatible outputs 
in both send and receive directions. The 
outputs are all capable of sinking 24mA 
and sourcing up to 15mA, producing very 
good capacitive drive characteristics. The 
device features a Chip Enable input for 
easy cascading and a Send/Receive input 
for direction control. All Data inputs have 
hysteresis built in to minimize ac noise 
effects. 

FUNCTION TABLE 

INPUTS INPUTSIOUTPUTS 

CE SIR Ac B„ 

L L A=B INPUTS 
L H INPUT B=A 
H X (Z) (Z) 

H = HIGH voltage leve 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH impedance "off" state 

PIN CONFIGURATION 

Octal 3•State Transceiver 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

N81125 7.5ns 50mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V a5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5V x10%;TA =-55°Cto+125°C 

Plastic DIP N81125N 

Ceramic DIP N8T125F S8T125F 

INPUT AND OUTUT LOADING AND FAN•OUT TABLE 

PINS DESCRIPTION 8T125 

All Inputs 1 LSuI 

All Outputs 30LSul 

NOTE 
A unit load (LSul) is 20µA IIH and — 0.4mA 'IL 

LOGIC SYMBOL LOGIC SYMBOL (IEEEIIEC) 
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LOGIC DIVISION JANUARY 1982 

TRANSCEIVER 81125 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8T N8T UNIT 

VGG Supply voltage 7.0 7.0 V 

VIN Input voltage 
Transceiver inputs —0.5to+5.5 —0.5to+5.5 V 

Non-Transceiver inputs —0.5 to+7.0 -0.5 to+7.0 V 

'DL Continuous 50 50 mA 

IIN Input current —30 to + 1 - 30 to + 1 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +VDO —0.5 to +VDc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
8T 

UNIT 
Min Nom Max 

VOD Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VlH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.7 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —12 mA 

Com'I — 15 mA 

IOL LOW-level output current 
Mil 12 mA 

Corn' I 24 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

Vcc Vcc 

SWITCH POSITION 

Ted t Switch Switch2 
1PZH 
tPZL 
tPHZ 
tpL2 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC, see AC CHARACTERISTICS for value. 
CL =Load capacitance includes jig and probe capacitance, see AC 

CHARACTERISTICS for value. 
RT=Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
RX = 1k0 for 54/74, 54S174S, RX = 5kb for 54LS/74LS. 
iTLHt tTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

vu 

1W 

VM 

10% 10% 

90% 

~tTHLltf) tTLH(tr)- -

ITL Hltr) ITH L (tfl—... 

90% 90% 

vu 

IW 

VM 

VM = 1.3V 

10% 

AMP (V) 

ov 

AMP (VI 

Sv 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

81 3.EV /MHz 500ns 15ns Ens 
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TRANSCEIVER 81125 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
8T125 

UNIT 
Min Max 

AVT Hysteresis (V1+ - VT-) Vcc= MIN 0.2 V 

VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 V 

VIL Input LOW voltage Guaranteed input LOW threshold voltage 0.8 V 

VIK Input clamp diode voltage VCC= MIN, IIK = — 18mA —1.5 V 

VOH HIGH-level output voltage VcC = MIN 

IOH= —2.0mA Mil 2.4 V 

1011= -3.0mA Com'I 2.4 V 

IOH= — 12mA Mil 2.0 V 

1011=-15mA Com'I 2.0 V 

VOL LOW-level output voltage VCc= MIN 
I°L — 12mA 

Mu I 0.4 V 

Com'I 0.4 V 

I°L=24mA Com'I 0.5 V 

IozH 
Off-state output current, HIGH-level 
voltage applied 

Vcc=MAX, V° =2.4V 20 µA 

1 
°ZL 

Off-state output current, LOW-level 
voltage applied 

=MAX, MAX V 0.4V cc o = -200 µA 

1111 HIGH-level input current Vcc= MAX, VI=2.4V 20 µA 

li Input current at maximum input voltage Vcc = MAX 
VI=5.5V Transceiver inputs 100 µA 

VI= 7.0V Non-Transceiver inputs 100 µA 

'IL LOW-level input current Vcc= MAX, VI=0.4V -200 µA 

lo5 Short-circuit output current2 V0 MAX —40 -120 mA 

IccH Supply current HIGH Vcc= MAX, outputs HIGH 70 mA 

1CCL Supply current LOW V00= MAX, outputs LOW 90 mA 

Iccz Supply current "off" Vcc= MAX, outputs "off" 95 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. IOS Is tested with v°UT= +o.5v and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc =5.0V 

PARAMETER TEST CONDITIONS 

8T 

UNIT R1=6670 

Min Max 

tPLH Propagation delay CL= 
12 

tPHL Input to output 
Waveform 1, 45pF 12 ns 

tpZH Enable to HIGH Waveform 2, CL =45pF 40 ns 

tPzL Enable to LOW Waveform 3, CL =45pF 40 ns 

tPHz Disable from HIGH Waveform 2, CL =5pF 25 ns 

tpI= Disable from LOW Waveform 3, CL=5pF 25 ns 
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TRANSCEIVER 8T125 

AC WAVEFORMS 

WAVEFORM FOR NON•INVERTING OUTPUTS 3•STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

VIH VM 

I 

VM 

ltPHL~ IPLH 

VOUT VM VM 

CE 

A ORB 

Waveform 1 Waveform 2 

CE 

VM = 1 3V 

3•STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

VM

~IPZL~ 

A ORB T VM 

Waveform 3 

-1.5V 

- 0EV 

15V 
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TRANSCEIVERS 81126, 127, 128,129 

DESCRIPTION 

The 8T126 through 8T129 are quad trans-
ceivers designed to handle many bus in-
terface applications. The devices feature 
3-State outputs on both send and receive 
buffers, and pnp transistors on al l inputs 
to reduce input LOW loading require-
ments. 

The 8T126 and 8T128 feature a 3.4V mini-
mum VoH level on the receiver for MOS in-
terface applications. The send and receive 
buffers have separate Enable inputs for in-
dependent control. 

The 8T127 and 8T129 feature full 24mA 
drive in both send and receive buffers. 
These devices have a common Chip En-
able input for easy cascading and a Send/ 
Receive input for direction control. 

FUNCTION TABLES 
8T126 

INPUTS RECVR. OUT BUS 11O 

SE RE D A5 B 

L L X 

I
m
 

II N
 

N
 

N
 

J 
=

 
Q

 ~
~

_
 

INPUTS 
L H X (Z) 
H H L H 

H H H L 

H L L H 

H L H L 

H = H GH voltage level 
L = LOW vol age Is el 
X = Don't Ca C 

(X) =HIGH Imedance "oil" state 

8T127 

INPUTS RECVR. OUT BUS I/O 

GTE Slli D„ A B 

L L X A=B INPUTS 
L H L (Z) H 
L H H (Z) L 

H X X (Z) (Z) 

PIN CONFIGURATION 

8T126 8T127 8T128 8T129 

VCC CE t ' ~~ t5 VCC RE 0 t5 V CE 0 t5 V 

A z O I~
~ 

BO 3 ` 

, 

I 

t5 SE A z 0 
~~

~• 

1a A3 BO 7 

B3 DO a~ 
I 

t5 S/R A 2 0 

1a A3 Bg o 

to B3 Og a 

r~ , 

f 

is SEC A z 

1a A3 BO 

t3 83 DO a ~~
f 

t5 SIR 

to A3 

t3 B3DO a~ 

5 

13 

u D A 5 1z D3 Al 5 u D 

t 6 ~ E i 

, 

n Ap Bt e ~ 

10 Bp Dt

n Ap Bt 6 ~ 

10 Bp Dt z 

tt Ap t e ~ 

E to Bp t z 

n Ap 

to Bp t

GNO e y Dp GND a 9 Dp GND a 9 Dp GND e s Dp 

Quad, 3-State Transceivers 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

N8T126 10ns (Data) 17mA 

N8T127 9ns (Data) 21mA 

N8T128 10ns (Data) 17mA 

N8T129 9ns (Data) 21mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V±5%;TA =O°CIo+70°C 
MILITARY RANGES 

Vcc =5V±10%;TA=-55°Cto+125°C 

Plastic 
N8T126N 
N8T128N 

• 
• 

N8T127N 
N8T129N 

Ceramic DIP 
N8T126F 
N8T128F 

• 
• 

N8T127F 
N8T129F 

S8T126F 
S8T128F 

• 
• 

S8T127F 
S8T129F 

Flatpack 
S8T126W 
S8T128W 

• 
• 

S8T127W 
S8T129W 

8T128 

INPUTS RECVR. OUT BUS I/O 

SE RE D A B 

L L X A=B INPUTS 
L H X (Z) (Z) 
H H L (Z) L 
H H H (Z) H 
H L L L L 
H L H H H 

8T129 

INPUTS RECVR. OUT BUS I/O 

CE SIR Dn A Bn

L L X A=B INPUTS 
L H L (Z) L 
L H H (Z) H 

H X X (Z) (Z) 
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TRANSCEIVERS 814 26, 127, 128, 129 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEEIIEC) 
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TRANSCEIVERS 8T126, 127, 128, 129 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8T N8T UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage 
Transceiver inputs 

Non-Transceiver inputs 

—0.5 to+5.5 

—0.5 to+7.0 

-0.5 to+5.5 

-0.5 to+7.0 

V 

V 

'IN Input current —30 to + 1 - 30 to + 1 mA 

logy Continuous 50 50 mA 

V0 Voltage applied to output in HIGH output state — 0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETERS 
8T12618T128 8T12718T129 

UNIT 
Min Nom Max Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 V 

ViH HIGH-level input voltage 2.0 2.0 V 

Vii LOW-level input voltage 
Mil 0.7 0.7 V 

Com'I 0.8 0.8 V 

I1K Input clamp current —18 —18 mA 

IOH HIGH-level output current 

Bus 
Mil —2.0 -2.0 mA 

Com'I —5.2 —5.2 mA 

Receiver 
Mil —1.0 -2.0 mA 

Com'I —2.6 —5.2 mA 

logy LOW-level output current 

Bus 
Mil, Com'I 12 12 mA 

Com'I 24 24 mA 

Receiver 
Mil, Com'I 6 12 mA 

Com'I 12 24 mA 

TA Operating free-air temperature 
Mil —55 +125 —55 +125 °C 

Com'I 0 70 0 70 °C 
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TRANSCEIVERS 8T126, 127, 128, 129 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
8T12618T128 8T12718T129 

UNIT 
Min Max Mln Max 

VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 V 

V1L Input LOW voltage 
Guaranteed input LOW 

threshold voltage 
Mil 0.7 0.7 V

Com'I 0.8 0.8 V 

VIK Input clamp diode voltage Vcc = MIN; IIK= - 18mA -1.5 -1.5 V 

VOH
HIGH-level output voltage, 
Bus outputs 

Vcc=MIN 
'OH = -2.0mA Mil 2.4 2.4 V 

'OH=-5.2mA Com'I 2.4 2.4 V 

V 
off 

HIGH-level output voltage, 
Receiver outputs 

Vcc =MIN, 

VI V Vler or 
Function 

Table 

IOH =-100µA Mil 3.1 V 

l0H=-100µA Com'I 3.4 V 

'OH— — 1.0mA Mil 2.4 V 

IOH= -2.0mA Mil 2.4 V 

IOH = -2.6mA Com'I 2.4 V 

'OH= —5.2mA Com'I 2.4 V 

VOL
LOW-level output voltage, 
Bus outputs 

Vcc=MIN 
logy= 12mA Mil & Com'I 0.4 0.4 V 

Ion=24mA Com'I 0.5 0.5 V 

VOL 
LOWlevel output voltage, 
Receiver outputs VO MIN 

101_=6mA Mil & Com'I 0.4 V 

logy = 12mA Mil & Com'I 0.4 V 

10~=12mA Com'I 0.5 V 

loL=24mA Com'I 0.5 V 

ozH 
Off-state output current, 
HIGH-level voltage applied 

V =MAX,AX V 2.4V cc o= 20 20 µA 

'OZ1
Off-state output current, 
LOW-level voltage applied, 
Receiver outputs 

Vcc=MAX, VO 0.4V -20 -20 µA 

IOZL 

Off-state output current, 
LOW-level voltage applied, 
Bus outputs 

Vcc=MAX, VO = 0.4V -100 -200 µA 

IIH HIGH-level input current Vcc=MAX, V1= 2.7V 20 20 µA 

Input current at maximum input 
voltage 

V MAX 
CO

Bus inputs V1=5.5V 100 100 µA 

Others V1=7.0V 100 100 µA 

' IL LOW-level input current Vcc=MAX, V1= 0.4V -100 -200 µA 

los Short-circuit output current2 Vcc = MAX -40 -120 -40 -120 mA 

lccH Supply current HIGH Vcc = MAX, outputs HIGH 26 36 mA 

lccL Supply current LOW Vcc=MAX, outputs LOW 30 42 mA 

lccz Supply current "off" Vcc = MAX, outputs "off" 36 44 mA 

NOTES 

• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions to the applicable type. 

2. IOS is tested with VOuT= +0.5V and VCC=VCC MAX+0.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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TRANSCEIVERS 8T126, 127,128,129 

AC CHARACTERISTICS TA =25°C, Vcc =5.0V 

8T12618T128 8T12718T129 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tpLH Propagation delay 20 20 
tpHL Data to Bus output 

Waveforms 1 & 2, CL = 100pF, RL = 6670 30 30 ns 

tpLH Propagation delay 20 20 
t pHL Bus to Receiver output 

Waveforms 1 & 2, CL = 50pF, RL = 6670 
30 25 

ns 

t PZH Enable to HIGH for Bus output Waveform 3, CL = 100pF, RL =6670 30 35 ns 

tPZH Enable to HIGH for Receiver output Waveform 3, CL =50pF, RL= 6670 25 30 ns 

tpZL Enable to LOW for Bus output Waveform 4, CL= 100pF, RL = 6670 35 35 ns 

tPZL Enable to LOW for Receiver output Waveform 4, CL =50pF, RL= 6670 30 30 ns 

Waveform 3, CL= 5p F, RL= 6670, Com'I 25 25 ns 

tpHZ Disable from HIGH Waveform 3, CL =50pF, RL =6670, Mil 63 63 ns 

Waveform 3, CL = 100pF, RL= 6670, Mil 102 102 ns 

Waveform 4, CL =Sp F, 0L= 6670, Com'I 25 25 ns 

tpLZ Disable from LOW Waveform 4, CL =50pF, RL= 6670, Mil 29 29 ns 

Waveform 4, CL = 100pF, RL= 6670, Mil 33 33 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN_ VM 

I 
LIPH.~ 

VOUT ~VM 

V IN ~V, A

I
`

tPHL~ 

` VOUT T VM 

Waveform 1 Waveform 2 

V V =t 3V 

3-STATE ENABLE TIME TO HIGH LEVEL AND 3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

OE } vM

•.._t

PZH~ 

 T
VM 

 T VM

~tPHZ\ 
~o.SV 

=15V 

OE 

a 

DISABLE TIME FROM LOW LEVEL 

VU //VU 

rtPLZ 

} VU   =1.5V 

— O.SV 

Waveform 3 Waveform 4 
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TRANSCEIVERS 8T126, 127, 128, 129 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS INPUT PULSE DEFINITIONS 

Vcc Vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

t PZH 
1 PZL
1 PHZ
t PLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC, see AC CHARACTERISTICS for value. 
CL =Load capacitance includes IS and probe capacitance: see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are IN916. 1N3064, or equivalent. 
Rp = f irS for 54174, 545174S. R5 = Skit for 54LS174LS. 
ITLH iTHL Values should be less than or equal to the table entries. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

1W 

VU VM 

10% 10% 

90% 

~—tTH Lilt) 

—ITLH(lr) 

ITLH(lr)—►

ITH LIII)—. 

90% 90% 

VU 

tW 

VU 

VM = 1.3V 

10% 

AMP (V) 

0V 

AMP IV) 

0V 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplltude Rep. Rats Pulse Width tTLH 1THL 

8T 3.0V 1MHZ 500n5 15ns Ens 
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BUS RECEIVER 81380 

DESCRIPTION 

The 8T380 is a quad 2-input bus receiver 
with hysteresis for use in I/O, data, and 
memory busses. Built-in hysteresis pro-
vides maximum noise immunity and a 
power-up or power-down sequence on the 
receiver will not affect the bus. LOW input 
current allows several drivers and re-
ceivers to communicate over a common 
bus in "Party line" fashion. The 8T380 is 
ideal as a Schmitt Trigger in analog inter-
faces that cannot tolerate the non-linear 
input impedance characteristics of stan-
dard TTL. Further, the LOW input require 
ments allow the 8T380 to be used as a 
CMOS to TTL interface. All inputs have 
clamping diodes to simplify systems 
design. 

PIN CONFIGURATION 

Quad Bus Receiver with Hysteresis•Schmitt Trigger 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

N8T380 20ns (tpLH) 
16ns (tpHL) 

25mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES 
Vcc = 5V t 5%; TA = 0'C to+ 70°C 

Plastic DIP N8T380N 

Ceramic DIP N8T380F 

FUNCTION TABLE 

INPUTS OUTPUT 

A B 
L L 
L H 
H L 
H H 

OUT 
H 
L 
L 
L 

H=HIGH voltage level 
L = LOW voltage level 

LOGIC SYMBOL 

IN A 

5 IN B 
OUT 

3 

IN A OUT 
2 

g  IN A OUT 
10  IN B 14 

IN A 

12 IN B 
OUT 

13 

LOGIC SYMBOL (IEEEIIEC) 
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BUS RECEIVER 81380 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 

PARAMETER 8T UNIT 

Voo Supply voltage 7.0 V 

VIN Input voltage —0.5to+5.5 V 

logy Continuous 30 mA 

Vou1 Voltage applied to output in HIGH output state —0.5to+Vcc V 

TA Operating free-air temperature range 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
8T 

UNIT
Min Nom Max 

Vcc Supply voltage 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 2.5 V 

VII. LOW-level input voltage 1.1 1.5 V 

'1K Input clamp current —12 mA 

'OH HIGH-level output current —400 µA 

logy LOW-level output current 16 mA 

TA Operating tree-airtemperature 0 70 °C 

DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 

PARAMETER TEST CONDITIONS1
8T380 

UNIT 
Min Max 

VIH Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.5 V 

VIA Input LOW voltage Guaranteed input LOW threshold voltage 1.1 1.5 V 

VIK Input clamp diode voltage Vcc = MIN, IIK = — 12mA —1.5 V 

VOH HIGH-level output voltage Vcc = MIN, 'OH = —400µA 2.4 V 

VOL LOW-level output voltage Vcc = MIN, logy= 16mA 0.4 V 

1111 HIGH-level input current 
Vcc = MAX, V1=4.5V 50 µA 

Vcc=0V, V1=4.5V 50 µA 

'IL LOW-level input current Vcc =MAX, VI=0V -25 µA 

los Short-circuit output current2 Vcc = MAX —18 —55 mA 

Icc Supply current (total) Vcc =5.25V 40 mA 

NOTES: 
. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. IOS is tested with VOUT=+0.5V and VCC=VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 
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BUS RECEIVER 81380 

AC CHARACTERISTICS TA = 25°C, V =S.0V 

PARAMETER TEST CONDITIONS 

81 

UNIT CL =15pF, RL =4004 

MIn Max 

tpLH Propagation delay 
tpHL Input to output See Test Circuits and Waveforms 35 ns 

TEST CIRCUITS AND WAVEFORMS 

INPUT OUTPUT 

NOTES: 
1. Including probe and jig capacitance 
2. All diodes are 1N3064 
3. Pulse generator characteristics 

+ 5.OV 

4000 

CL=15pF (NOTE2) 

I (NOTE 1) 

INPUT 

OUTPUT 

3.SV 

2.3V 
oV 

P.A. = 3.SV 

ZOUT= 5011 
PRR=1MHz 
tr=tf5 IOns (10% to 90%) 
Duty Cycle= 50 
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BUS RECEIVER 81380 

TYPICAL APPLICATIONS 

A generalized "Party Line" bus interface is 
shown in Figure 1. Each driver/receiver 
combination can communicate with any 
other pair or all. Open collector NAND 
Gates such as the Signetics 7439 have 
adequate drive capability for the bus ter-
minations as well as 20 driver/receiver 
pairs. In addition the bussing scheme is 
non-inverting as shown and bus drivers 
are activated by a logic "1" whereas bus 
receivers are activated by a Logic "0." 

Each termination consisting of a 180 ohm 
resistor to Vcc and 390 ohm to ground is a 
120 ohm Thevenin's equivalent circuit. The 
maximum length of cable that can be 
driven is a complex relationship involving 
the type of cable used as well as the distri-
bution of drivers and receivers on the bus. 
Using flat ribbon cable, a maximum rea-
sonable length is 50 ft. minus the com-
bined length of all taps or stubs. 

SCHMITT TRIGGER 

The receiver transfer curve shown in 
Figure 2a makes the 8T380 ideal in a vari-
ety of Schmitt Trigger and waveshaping 
applications such as Figure 2b. 

MOS/C-MOS INTERFACE 

The input current which is only 50µA MAX 
in the logical "1" state and no current in 
the logical "0" state marks the 8T380 an 
ideal MOS/C-MOS interface element. 

VOUT 

1Vtyp 
_ HYST 

1.3V 

a-

114 87380 

b. 

Figure 2 

2.3V VIN 

  IINt11=50NA 87380 
MOSICMOS 

SYSTEM --
  IINI0) = 0 
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LATCH 8T3404 

High Speed 6-Bit Latch 

• Low input load 
current: .25mA max., 116 
standard TTL input load 

• Minimum line reflection: 
low voltage diode input 
clamp 

• Outputs sink 10mA min. 
• 16-pin dual in-line 

package 
• Simple expansion: 

enable inputs 
• 12ns max. data to output 

delay over 0°C to 75°C 
temperature 

• Directly compatible with 
DTL and TTL logic 
circuits 

DESCRIPTION 

The Signetics 8T3404 contains six high 
speed latches organized as independent 
2-bit and 4-bit latches. They are designed 
for use as memory address registers, data 
registers, or other storage elements. The 
latches act as high speed inverters when 
the "Write" input is "low." 

PIN CONFIGURATION 

TYPE TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
(Total) 

N8T3404 6n5 (Data) 
8n5 (Write Enable) 47mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc = 5V ±5%; TA = 0°C to +75°C 

Plastic DIP N8T3404N 

Ceramic DIP N8T3404F 

FUNCTION TABLE 

MODE 
INPUTS OUTPUTS 

W D 
Q

Write Latches L 
L 

L 
H 

H 
L 

Latch Inputs H 
H 

I 
h 

H 
L 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH W transition. 
L =LOW voltage level 

= LOW voltage level one setup time prior to the LOW-to-HIGH W transition. 

The 8T3404 is packaged in a standard 
16-pin dual in-line package; and its per-
formance is specified over the tempera-
ture range of 0°C to+75°C, ambient. To 
obtain fast switching speeds resulting in 

LOGIC SYMBOL 

higher performance than equivalent de-
vices made with a gold diffusion process, 
Schottky barrier diode clamped transis-
tors are used. 

LOGIC SYMBOL (IEEEIIEC) 

SigneticS 
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LATCH 813404 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 

PARAMETER N8T UNIT 

Vcc Supply voltage 7.0 V 

VIN Input voltage —0.5 to +5.5 V 

' IN Input current —30mA to+100µA 

IOL Continuous 100 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to+Vcc V 

TA Operating free-air temperature range 0 to 75 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
81 

UNIT 
Mln Nom Max 

Vcc Supply voltage 4.75 5.0 5.25 V 

VIH HIGH-level output voltage 2.0 V 

VIL LOW-level input voltage +0.8 V 

IC Input clamp current —5.0 mA 

'OH HIGH-level output current —1.5 mA 

IOL LOW-level output current 40 mA 

TA Operating free-airtemperature 0 75 °C 

TEST LOAD CIRCUIT 

8T3404 6-BIT LATCH (Switching Characteristics) 

vcc 

ALL TRANSISTORS 2N23ae OR EQUIVALENT, CL =30pp 

NOTE 
CONDITIONS OF TEST: 
Input pulse amplitudes: 3.0V 
Input rise and fall times: 5ns between 10% and 90 
Measurements are made at 1.SV 
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LATCH 813404 

DC CHARACTERISTICS TA =0°C to+75°C, VCO =5.OV±5% 

PARAMETER TEST CONDITIONSI
8T3404 

UNIT 
Mln Typ Max 

IF Input load current V = 5.25V, VF= 0.45V -0.25 mA 

IR Input leakage current Vcc=5.25V, VR =5.25V 10 µA 
VC Input forward clamp voltage Vcc=4.75V, IC = —5.0mA —1.0 V 

VOL Output LOW voltage Vcc =4.75V, IOL =10.OmA 0.45 V 

VOH Output HIGH voltage Vcc=4.75V, IOH = —1.5mA 2.4 V 

VIL Input LOW voltage Vcc=5.0V 0.85 V 

VIN Input HIGH voltage Vcc=5.0V 2.0 V 

IsC Output HIGH short circuit current2 Vcc=5.0V -40 -120 mA 

VOX Output LOW voltage ® HIGH current VCC = 5.0V, IOX = 40mA 0.8 V 

Icc Power supply current VCC= 5.25V 75 mA 

IFWl Write enable load current Pin 7 VCC =5.25V, VW =0.45V -1.00 mA 

FW2 Write enable load current Pin 15 VCC =5.25V, VW =0.45V -0.50 mA 

IRW Write enable leakage current VR =5.25V 10 µA 

NOTES: 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. ISC is tested with VOUT= +0.5V and VCC=VCC MAX +Shy. Not more than one output should be shorted at a time and duration of the shun circuit should not exceed 

one second. 

AC WAVEFORMS 

MEASUREMENT FOR DATA DELAY 

DATA 
INPUT ~` 

WRITE 
ENABLE 

OUT 

1SET UP 

—____J 

i 

J 
tHOLD 

 / 

NOTE: 
1. Output Data is valid after + _, t_ + 

DATA 
INPUT 

MEASUREMENT FOR WRITE ENABLE DELAY 

WRITE 
ENABLE 

OUT 

tWP 

J 
tHOLD r —

NOTE: 
2. Output Data is valid after I _ _ , t _ + 

AC CHARACTERISTICS TA = 0C to+75°C, VCC =5.0V±5%;  unless otherwise specified. 

PARAMETER TEST CONDITIONS 
8T 

UNIT 
Min Typ Max 

+ Data to output delay 12 ns 

t_ _, t_ + Write enable to output delay 17 ns 

Time data must be present before 
tset.up rising edge of write enable 12 ns 

Time data must remain after 
thold rising edge of write enable 

8 ns 

tWR Write enable pulse width 15 ns 

CIND Data input capacitance 
3404N 
3404F 

= = f 1MHz, Vcc 0V 

VBIAS =2.0V, TA= 25°C 
4 
5 

pF
pF 

CINW Write enable capacitance 
3404N 
3404F 

f=1MHz,VCC=0V 
VBlAS =2.0V, TA= 25°C 

7 
8 

pF
pF 
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LATCHESIFLIP-FLOPS 8TS805, 806 

• 8-bit transparent latch —
8TS805 

• 8-bit positive, edge- 
triggered register —
8TS806 

• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 

The 8TS805 is an octal, transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans-
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

PIN CONFIGURATION 

8TS805 Octal Transparent Latch With 3-State Outputs 
8TS806 Octal D Flip-Flop With 3-State Outputs 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

 (Total) 

8TS805 10 n s 105 m A 

8TS806 8ns 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc =5V s5%;TA =O°Cto+70°C 
MILITARY RANGES 

Vcc =5Vm10%;TA =-55°Cto+125°C 

Plastic DIP NBTS805N • N8TSB06N 

Ceramic DIP N8TS805F • N8TS806F S8TS805F • S8TS806F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An STS unit load (Sul) is 50µA IIH and —2.0mA 'IL 

active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS806 is an 8-bit, edge-triggered reg-
ister coupled to eight 3-State output buf-
fers. The two sections of the device are 

LOGIC SYMBOL 

8TS805 

2 2 4 6 • 7 • • 

I I I I I I I I 
11~ 

D0 D, D2 D9 04 05 06 D7 

E 

OE 
00 01 02 03 04 05 0• 0, 

I I I I I I l 
19 ,• ,7 16 1• 14 is ,2 

VCC -01120 
OND • Vin 10 

8TS806 
2 3 5 

I
• 1 ! V 

I I 

D0 D 55 03 D4 Dy D• 0, 

cv 

OE 
O0 0 1 Op 03 04 0• 0• O, 

I I I I I I I i 
19 1• fl 14 1• 14 12 12 

Vcc .01120 
090-el,, 10 

controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

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. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

LOGIC SYMBOL (IEEE/IEC) 

8TS805 8TS806 

1~ 

11 

2 

3 

4 

s 

8 

EN 

IT Cl 

r 
1D 

D v 

_n

19 2 

18 3 

17 4 

16 

15 6 

14 7 

13 

12 

s 

8 

9 

EN

C1 

r 
10 D O 

19 

18 

17 

16 

15 

14 

13 

12 
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LATCHES/FLIP-FLOPS 8TS805, 806 

The 3-State output buffers are designed to all eight 3-State buffers independent of the HIGH impedance "off' state, which 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, means they will neither drive nor load the 
memories, or MOS microprocessors. The the data in the register appears at the out- bus. 
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

LOGIC DIAGRAM, 8TS805 

LOGIC DIAGRAM, 8TS806 

MODE SELECT-FUNCTION TABLE, 8TS805 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE E Dn Q0-Q7 

Enable and read register L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register L 
L 

L 
L 

I 
h 

L 
H 

L 
H 

Latch register and disable outputs H 
H 

L 
L 

I 
h 

L 
H 

(Z) 
(Z) 

MODE SELECT-FUNCTION TABLE, 8TS806 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE CP Dn

Load and read register L 
L 

t 
I 

I 
h 

L 
H 

L 
H 

Load register and disable outputs H 
H 

I 
I 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or 

HIGH-to-LOW OE transition 
L =LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OE transition 

IZ)= HIGH impedance "off" state 
t = LOW-to-HIGH clock transition 
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LATCH ESIFLIP-FLOPS 81S805, 806 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.( 

PARAMETER S8TS N8TS UNIT 

VcO Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

IIN Input current —30 to + 5 —30 to + 5 mA 

VOUT Voltage applied to output in HIGH output state. —0.5 to +VOO -0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
8TS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIA LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —2.0 mA 

Com'I —6.5 mA 

IOC LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

NOTE 
VIA= +0.7V MAX for SETS at TA= + 125°C only. 
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LATCHES/FLIP-FLOPS 8TS805, 806 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS?
BTS805, 806 

UNIT 
Min Type Max 

VoH HIGH-level output voltage VCC = MIN, ViH = MIN, V1L =MAX, 'OH = MAX 
Mi 

l 2.4 3.0 V

Com'I 2.4 3.1 V 

VOL LOW-level output voltage Vcc= MIN, ViH = MIN, 
ViL = MAX 

I
OL = MAX 

Mil 0.5° V 

Com'I 0.5 V 

VIK Input clamp voltage Vcc = MIN, li='1K -1.2 V 

ozH 
Off-state output current, 
HIGH-level voltage applied V MAX, V MIN, V 2.4V cc= iH= o= 50 µ A 

l 
ozL LOW-level voltage applied 

Off-state output current, 
- V MAX, 0.5V cc = V IH= MIN, V o- -50 µA 

l Input current at maximum 
input voltage Vcc= MAX, Vi= 5.5V 1.0 mA 

IiH HIGH-level input current Vcc= MAX, Vi = 2.7V 50 µA 

IiL LOW-level input current Vcc= MAX, V1= 0.5V -0.25 mA 

los 
Short-circuit output 
current3 Vcc= MAX -40 -100 mA 

'cc Supply current (total) Vcc = MAX 

ICCL 8TS805 105 160 mA 

ICCL All inputs grounded, 8TS806 102 140 mA 

ccZ 
CP, OE= 4.5V 8TS806 
Dinputs=GND 

131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC=5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. VOL = +0.45V MAX for S8TS at TA = + 125°c only. 

AC CHARACTERISTICS TA = 25°C, Vcc =5.oV 

PARAMETER TEST CONDITIONS 

8TS 

UNIT CL =15pF,RL =2800 

Min Max 

fMAX Maximum clock frequency Waveform 6, 8TS806 75 MHz 

tpLH Propagation delay 
tpHL Latch Enable to output 

Waveform 1,8TS805 
14 
18 ns 

tpLH Propagation delay 
tpHL Data to output 

Waveform 4 , 8TS805 9 
13 ns

tpLH Propagation delay 
tpHL Clock to output Waveform 6, 8TS806 

15 
17 ns 

tpzH Enable time to HIGH level Waveform 2 15 ns 

tpZL Enable time to LOW level Waveform 3 8TS806 1g ns 

tPHz Disable time from HIGH level Waveform 2, CL =5pF 9 ns 

tpLz Disable time from LOW level Waveform 3, CL= 5pF 12 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 4, pulse width or duty cycle. 
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Waveform 5 

LATCH ESIFLIP-FLOPS 8TS805, 806 

AC WAVEFORMS 

LATCH ENABLE TO OUTPUT DELAYS 3-STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 

E 
__/

VM VM VMI 
—t1NIH t—t Ll~ 

tPHL ...j tPLHH p 

O ~VM T VM 

~VM 

tPZH~ 

 T 
VM

tPHZ- —0.5V 

/VM 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
AND DISABLE TIME FROM LOW LEVEL TO O OUTPUTS 

  -1.5V 

OE VU
VM

ttPLZ 

Dn VM 7 L
VM 

- tPZL - ~tPHI ~tPLH~ 

-1.5V 
On }II  VU VM

O } VU 

L— O.SV 

Waveform 3 Waveform 4 

DATA SETUP AND HOLD TIMES CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

 11fMAx 

CP /VM \VM )[V M

t~Hly~ 

t~l) 

O 

iPHLy tPLH_j 

DATA SETUP AND HOLD TIMES 

TVM 

Waveform 6 

Waveform 7 

VM = 1.5V for 54174 and 54S/74S, VM,= 1.3V for 54LSI74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

 T VM
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LATCHES/FLIP-FLOPS 8TS805, 806 

AC SETUP REQUIREMENTS TA = 25°C, vGG =5.0V 

PARAMETER TEST CONDITIONS 
8TS 

UNIT 
Min Max 

t~) 
Latch Enable pulse width 

w< 
Waveform 1, 8TS805 3 nS 

to Setup time, Data to Latch Enable Waveform 5, 8TS805 0 ns 
th Hold time, Data to Latch Enable Waveform 5, 8TS805 10 ns 

t A(H) Clock pulse width 
tw(L) 

Waveform 6, 8TS806 67.3 
ns 

to Setup time, Data to Clock Waveform 7, 8TS806 5 ns 

th Hold time, Data to Clock Waveform 7, 8TS806 2 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

1pZlt 
1 PZL
t PHZ 
i pLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL=Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are 1N916, 1N3064, or equivalent. 
Rx = lkll for 54174. 54S174S, Rx=5k11 for 54LSI74LS. 
1TLH 1TI-IL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

 IW 

VM VM 

~10% 10%

-ITHLltl) tTLHltrl-.. 

+-ITLHIirl ITH LI41-.- 

90% 

90% 90% 

VM VM 

10% • .r10 % 
 1W 

VM = 1.3V for 54LSI74LS; VM = 1.5V for all other TTL families 

AMP IVI 

0V 

AMP IVI 

Dv 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pulse Width 1TLH 1THL 

818 3.0V 1MHz 500ns 2.50s 2.505 
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LATCHES/FLIP-FLOPS 8TS807, S808 

'807 Octal Transparent Latch With 3-State Outputs 
'808 Octal D Flip-Flop With 3-State Outputs 

• 8-bit transparent latch —
8TS807 

• 8-bit positive, edge-
triggered register —
8TS808 

• 3-State inverting output 
buffers 

• Common 3-State Output 
Enable 

• Independent register and 
3-State buffer operation 

DESCRIPTION 
The 8TS807 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans-
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 

PIN CONFIGURATION 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

8TS807 10ns 105mA 

8TS808 8ns 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V±5%;TA=O°Cto+70• C 

MILITARY RANGES 
Vcc=5Vs10%;TA=-55• Cto+125• C 

Plastic DIP NSTS807N • N8TS808N 

Ceramic DIP N8TS807F • N8TS808F S8TS807F • S8TS808F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An 8TS unit load (Sul) is 50µA IlH and - 2.0mA III . 

all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS808 is an 8-bit, edge-triggered reg-
ister coupled to eight 3-State output buf-
fers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

LOGIC SYMBOL 

8TS807 
2 

I 
0 

I 
4 

I 
$ 

I 
e 
I 

7 

1 
5 5 

1 1 
00 0, 02 02 05 05 05 07

E 

1b OE 
05 O1 02 00 05 05 0 5 07 

Y 4 Y P P Y P 4 
15 n 1e 1s u u 12 

Vcc -70, 20 

to 

000- Pln 10 

8TS808 

2 2 2 5 5 7 $ 5 

n - 
Op 

cP 
0, 02 0, 05 05 05 07 

OE 
OO O1 02 02 04 05 OS 0 7

4 4 4 9 4 4 g 4 
15 15 17 15 1$ 15 10 12 

Vcc -vin 20 
050-Pln 10 

The register is fully edge triggered. The 
state of each D input, one setup time be-
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip-
flop's O output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

LOGIC SYMBOL (IEEEIIEC) 
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LATCHES/FLIP-FLOPS 8TS807, S808 

active LOW Output Enable (OE) controls the data in the register appears at the out- means they will neither drive nor load the 
all eight 3-State buffers independent of puts. When OE is HIGH, the outputs are in bus. 
the register operation. When OE is LOW, the HIGH impedance "off" state, which 

LOGIC DIAGRAM, 8TS807 

LOGIC DIAGRAM, 8TS808 

MODE SELECT-FUNCTION TABLE, 8TS807 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE E D D5 00-01 7 

Enable and read register 
L 
L 

H 
H 

L 
H 

L 
H 

H 
L 

Latch and read register 
L 
L 

L 
L 

I 
h 

L 
H 

H 
L 

Latch register and disable outputs 
H 
H 

L 
L 

I 
h 

L 
H 

(Z) 
(Z) 

MODE SELECT-FUNCTION TABLE, 8TS808 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE CP D D5 O -O 7 

Load and read register 
L 
L 

I 
I 

I 
h 

L 
H 

H 
L 

Load register and disable outputs H 
H 

I 
I 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW vol age level one setup time prior to the LOW-to-HIGH clock transition 

(Z)= HIGH impedance "off" state 
I = LOW-to-HIGH clock transition 
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LATCH ES/FLIP-FLOPS 8TS807, S808 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8TS N8TS UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage — 0.5 to + 5.5 — 0.5 to + 5.5 V 

' IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to +Vcc —0.5 to +Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
8TS 

UNIT 
Mln Nom Max 

Vcc Supply voltage 
Mu I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Com'I +0.8 V 

IIK Input clamp current 118 mA 

'OH HIGH-level output current 
Mil —2.0 mA 

Com'I —6.5 mA 

log LOW-level output current 
Mil 20 mA 

Com'I 20 mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

NOTE 
VIL = +0.7V MAX for SETS at TA = + 125°c only. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI 
8TS807,808 

UNIT 
Min Type Max 

VOH HIGH-level output voltage Vcc = MIN, VIH = MIN, VIA = MAX, IOH = MAX 
Mil 2.4 3.0 V 

Com'I 2.4 3.1 V 

VOL LOW-level output voltage Vcc= MIN, VIH = MIN, 
VIL  MAX 

I
OC = MAX 

Mil 0.54 V 

Com'I 0.5 V 

VIK Input clamp voltage Vcc = MIN, 11 11K -1.2 V 

ozH 
Off-state output current, 
HIGH-level voltage applied 

V MAX, V MIN, V 2.4V cc= IH= o= 50 µ A 

ozL

Off-state output current, 
LOW-level voltage applied O= Vcc= MAX, VIH= MIN, V 0.5V -50 µ A 

I Input current at maximum 
input voltage 

Vcc = MAX, Vl= S.SV 1.0 mA 

IIH HIGH-level input current Vcc = MAX, Vl= 2.7V 50 µA 

'IL LOW-level input current Vcc= MAX, V= 0.5V -0.25 mA 

Os 
Short-circuit output 
current3 Cc= V MAX -40 -100 mA 

Icc Supply current (total) Vcc= MAX 

Icc 8TS807 105 160 mA 

IccL All inputs grounded, 8TS808 102 140 mA 

CP, OE=4.5V  
Dinputs=GND STS807 ccz 131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC = 5V, TA = 25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. VOL=+ 0.45V MAX for SETS a1 TA =+125°C only. 
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LATCHES/FLIP-FLOPS 8TS807, S808 

AC CHARACTERISTICS TA=25°C, Vcc -5.0V 

PARAMETER TEST CONDITIONS 

8TS 

UNIT CL=15pF, RL= 2800 

Min Max 

MAX Maximum clock frequency Waveform 6, 8TS808 75 MHz 

tPLH Propagation delay 
Waveform 1, 8TS807 14 ns 

tPHL Latch Enable to output 18 

tpLH Propagation delay 
Waveform 4, 8TS807 

9 
ns 

tPHL Data to output 13 

tPLH Propagation delay 
Waveform 6,8TS808 15 ns 

tpHL Clock to output 17 

t PZH Enable time to HIGH level Waveform 2 15 ns 

tpzL Enable time to LOW level Waveform 3 
8TS808 1818 

ns 

tpHZ Disable time from HIGH level Waveform 2, CL =5pF 9 ns 

t,, Disable time from LOW level Waveform 3, CL= 5pF 12 ns 

NOTE 
Per industry convention, MAXf  is the worst case value of the maximum device operating frequency with no constra nts on tp t1, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA = 25 5O, V x =5.0V 

PARAMETER TEST CONDITIONS 
8TS 

UNIT 
Min Max 

tW(
tW(L)) 

Latch Enable pulse width Waveform 1, 8TS807 3 ns 

to Setup time, Data to Latch Enable Waveform 5, 8TS807 0 ns 

th Hold time, Data to Latch Enable Waveform 5, 8TS807 10 ns 

Clock pulse width Waveform 6, 8TS808 3 ns 

to Setup time, Data to Clock Waveform 7, 8TS808 5 ns 

th Hold time, Data to Clock Waveform 7, 8TS808 2 ns 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3•STATE OUTPUTS 
Vcc Vcc 

SWITCH POSITION 

Test Switch 1 Switch 2 

tPZH
1PZL 
1PHZ 
ipLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 
RL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL = Load, capacitance includes to and probe capacitance; see AC 

CHARACTERISTICS for value. 
R1 = Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D = Diodes are tN916, 1N3064, or equivalent. 
Rx = 1 kU for 5d174, 54S/74S. Rx = 5kG for 54LSI74LS. 
tTLH• 1THL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

INPUT PULSE DEFINITIONS 

vM 

W 

vM 

10% 10% 

90% 

..-tTHLUf) tTLHftr)-''

- -tTLH(tr) tTHLftfl-... 

AMP (VI 

0V 

90% 90% 

vM vM 

 IW 

Vµ = 1.3V for 54LSI74LS; Vµ = 1.5V for all other TTL 

AMP fV) 

` 10% 
0V 

amities 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplttuds Rep. Rate Pulse Width tTLH 1THL 

8TS 3.0V 1MHz 500ns 2.5n5 2.5n5 
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AND DISABLE TIME FROM LOW LEVEL 

LATCHES/FLIP-FLOPS 8TS807, S808 

AC WAVEFORMS 

LATCH 
AND 

D ` 

ENABLE TO OUTPUT DELAYS 
LATCH ENABLE PULSE WIDTH 

3•STATE 
AND 

ENABLE TIME TO 
DISABLE TIME FROM 

HIGH LEVEL 
HIGH LEVEL 

/ 

OE ~VM 7/ VU 

E VM /VMI

_/ VM 
_I 

IPZHH tPHZ o.5V ~ --t W L)~
I 

_
tyy1H)_. 

tPHL• j I' tPLHH

/

O /VM -1.5V 

\VM O 7/
 
VU 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL PROPAGATION DELAY DATA 
TO O OUTPUTS 

OE VM T VM

ttPUy 

De VU Vµ 

I.iPLH+j « iPZL - I-t PHL

`

-.1 

-1.5V 
On } VM I VM 

O VM 

Waveform 3 Waveform 4 

DATA SETUP AND HOLD TIMES CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

o-D 
~iaaa 

Waveform 5 

 { On 

11tMAX 

CP / VM ~Vµ ~VU 

tV~L) 

I 
t

t H)  PHL~ 

O 

DATA SETUP AND HOLD TIMES 

Waveform B 

Waveform 7 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

tPLHH 
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LATCH 8TS809 

Octal Transparent Latch With Inverting 3-State Outputs 

• 8-bit transparent latch 
• 3-State inverting output 

buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 

The 8TS809 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the inverting latch outputs when the Latch 
Enable (E) input is HIGH. The latch re- An STS unit load (Sul) is 50µA Iw and —2.0mA lid. 

mains transparent to the data inputs while 
E is HIGH, and stores the data present one 
setup time before the HIGH-to-LOW en-
able transition. The enable gate has about 
400mV of hysteresis built in to help mini-
mize problems that signal and ground 
noise can cause on the latching operation. 

active LOW Output Enable (OE) controls outputs. When OE is HIGH, the outputs 
The 3-State output buffers are designed to all eight 3-State buffers independent of are in the HIGH impedance "off" state, 
drive heavily loaded 3-State buses, MOS the latch operation. When OE is LOW, the which means they will neither drive nor 
memories, or MOS microprocessors. The latched or transparent data appears at the load the bus. 

TYPE 
TYPICAL PROPAGATION 

DELAY 
TYPICAL SUPPLY CURRENT 

(Total) 

8TS809 1 0ns 105mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=5V ±S%;TA=0°Cto +70°C 
MILITARY RANGES 

Vcc =SV±10%;TA =-55°Cto+125°C 

Plastic DIP N8TS809N 

Ceramic DIP N8TS809F S8TS809F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 

PIN CONFIGURATION LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

1 1 1 1 1 1 1 1 
D0 D1 D2 03 04 05 D8 07 

11- E 

1-a OE 
O0 O1 O2 O3 O4 O5 O8 O7

4 4 4 4 Y 4 I ? 
2 5 8 9 12 15 18 19 

VcC = PIn 20 
GND=PIn 10 

LOGIC SYMBOL (IEEE/IEC) 
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LATCH 8TS809 

LOGIC DIAGRAM 

MODE SELECT-FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL REGISTER 
OUTPUTS 

OE E D n O -O o 7 

Enable and read register 
L 
L 

H 
H 

L 
H 

L 
H 

H 
L 

Latch and read register L 
L 

L 
L 

I 
h 

L 
H 

H 
L 

Latch register and disable outputs H 
H 

L 
L 

I 
h 

L 
H 

(Z) 
(Z) 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 

)Z)= HIGH impedance loft) state 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8TS N8TS UNIT 

Voc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5 to +5.5 —0.5 to +5.5 V 

' IN Input current —30 to +5 —30 to +5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to + Vcc —0.5 to + Vcc V 

TA Operating free-air temperature range —55 to + 125 0 to 70 °C 
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LATCH 8TS809 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
BTS 

UNIT 
Min Nom Max 

Vcc Supply voltage 
Mil 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage 
Mil +0.8 V 

Corn' I +0.8 V 

IIK Input clamp current —18 mA 

'OH HIGH-level output current 
Mil —2.0 mA 

Corn' I —6.5 mA 

IOL LOW-level output current 
Mil 

Com'I 

20 

20 

mA 

mA 

TA Operating free-air temperature 
Mil —55 +125 °C 

Corn' I 0 70 °C 

NOTE 
VIL = +0.7V MAX for S8T5 at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vcc VCC 

SWITCH POSITION 

Test Switch 1 Switch 2 

tpZH

tPZL 
1PHZ 
tpLZ 

Open 
Closed 
Closed 
Closed 

Closed 
Open 

Closed 
Closed 

DEFINITIONS 

AL = Load resistor to VCC; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT =Termination resistance should be equal to ZOUT of Pulse 

Generators. 
D =Diodes are tN916, tN3o64, or equivalent. 
RX = tk0 for 54/74, 54S/740, RX = 5k0 for 54LS/74L0. 
iRH' tTHL Values should be less than or equal to the table entries. 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

 1W 

\
VM VM

/
} 10% 10%7f-

90% 

tTHL(If) 

-ITLHllr) 

ITLH(trl- -

ITHL(tfl-- - 

AMP IV) 

0V 

90% 90% 

VM VM 

AMP IV) 

10%j- ^ 
tW 

''10%  
0V 

VM= 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amptttude Rep. Rate Pulse Width tTLH tTHL 

6TS 3.OV 1MHz 500ns 2.505 2.5ns 
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LATCH 8TS809 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONSI
8TS809 

UNIT 
Mln Typ2 Max 

VOH HIGH-level output voltage Vcc = MIN, VIH = MIN, VIL = MAX, IOH = MAX 
Mil 2.4 3.0 V 

Com'I 2.4 3.1 V 

VOL LOW-level output voltage Vcc = MIN, VIH = MIN,
VIL =MAX 

IOL = MAX 
Mil 0.54 V 

Com'I 0.5 V 

VIK Input clamp voltage Vcc = MIN, 11= 11K -1.2 V 

Off-state output current, 
oZH HIGH-level voltage applied Vcc=MAX,AX V MIN, V 2.4V IH= O = 50 µA 

Off-state output current, 
oZL LOW-level voltage applied 

V MAX, V MIN, V 0.5V cc= IH= o= -50 µ A 

Input current at maximum 
input voltage 1 --Vcc=MAX,AX V 5.5V 1.0 mA 

'IH HIGH-level input current Vcc= MAX, V1= 2.7V 50 µA 

'IL LOW-level input current Vcc= MAX, V1= 0.5V -0.25 mA 

'OS current3 
Short-circuit output 

V MAX cc= -40 -100 mA 

IccL Supply current (total) Vcc = MAX 105 160 mA 

NOTES 
I. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at VCC =5V, TA =25°C. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. VOL = +0.45V MAX for SETS at TA= +125°C only. 

AC CHARACTERISTICS TA=25°C, V =5.oV 

PARAMETER TEST CONDITIONS 

8TS 

UNIT CL =15pF,RL =2800 

Min Max 

tpLH Propagation delay 14 
tpHL Latch Enable to output Waveform 1 18 ns 

tPLH Propagation delay 9 
t PHL Data to output Waveform 4 13 ns 

tpZH Enable time to HIGH level Waveform 2 15 ns 

1PZL Enable time to LOW level Waveform 3 18 ns 

1PHZ Disable time from HIGH level Waveform 2, CL =5pF 9 ns 

tpLZ Disable time from LOW level Waveform 3, CL =5pF 12 ns 

AC SETUP REQUIREMENTS TA= 25°C, Vcc =5.oV 

PARAMETER TEST CONDITIONS 
8TS 

UNIT 
Min Max 

tW(L)) Latch Enable pulse width Waveform 1 7 3 ns 

t5 Setup time, Data to Latch Enable Waveform 5 0 ns 

th Hold time, Data to Latch Enable Waveform 5 10 ns 
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LATCH 8TS809 

AC WAVEFORMS 

LATCH ENABLE TO OUTPUT DELAYS 3•STATE ENABLE TIME TO HIGH LEVEL 
AND LATCH ENABLE PULSE WIDTH AND DISABLE TIME FROM HIGH LEVEL 

D / \ 
` 

E VM VM I VM 
\___ 

I___tvy1H -tw(L) .-= 

iPHL1 

T VM 
tPLHH 

 T VM

OE 

0 

~VM 

-tPHZ- -0.5V 

3•STATE 
AND 

Waveform 1 

ENABLE TIME TO 
DISABLE TIME FROM 

LOW LEVEL 
LOW LEVEL 

Waveform 

PROPAGATION DELAY 
TO O OUTPUTS 

2 

DATA 

OE \\ VM VM 0n VU J L VM 

f iPZL+ «IPLZ 
I 
r•tPHL

`
+

\

~ ~IPLH H 

VM 
71 

-1.SV on TII  VM 
Fa T 

L 0.5V 

Waveform 3 

DATA SETUP AND HOLD TIMES 

o 
//////! 

O=D 

Waveform 5 

Waveform 4 

VM =1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

-1.5V 
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THE HIGH-SPEED LOGIC OF THE 80'S 54174F FAST TTL 

PRODUCT DESCRIPTION 

Signetics has combined advanced oxide-isolated fabrication 
techniques with standard TTL functions to create a new family 
designed for the 80's. The high operating speeds of FAST can 
push system operating speeds into areas previously reserved for 
10K ECL, but with simple TTL design rules and single 5V power 
supplies. Low input loading allows the user to mix LS, ALS,and 
HCMOS in the same system without the need for translators and 
restrictive fanout requirements. 

FAST circuits are pin-for-pin replacements for 74S types, but 
offer power dissipation 3-4 times lower and higher operating 
speeds. Existing systems can achieve much lower power by 
replacing the 74S types with the corresponding FAST devices, 
with no changes other than reducing the size of the power 
supply. 

The input structure provides better noise immunity because of 
higher thresholds, while the oxide-isolation and new circuit tech-
niques create devices that have less variation with temperature 
or supply voltage than existing TTL logic families. Signetics 
guarantees all ac parameters under realistic system condi-
tions —across the supply voltage spread and the temperature 
range, and with heavy 50pF output loads. 

The use of high-capacitance PNP inputs has been avoided, and 
clamping diodes have been added to both the inputs and out-
puts to prevent negative overshoots. High input breakdown 
voltages allow unused inputs to be tied directly to Vcc without 
pullup resistors. 

Multiple sources and a complete family of powerful circuits 
combine to make Signetics FAST the logic choice of the 80'sl 

FEATURES 

• 3ns propagation delays 
• 4mWlgate power dissipation 
• Guaranteed AC performance over temperature 

and supply voltage spreads 
• Improved input and output structures 
• Standard TTL functions and pinouts 
• Replacement for "S" types. . . 114 the power 
• Designer's choice for new system designs 

Signelics 5.1 
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THE HIGH-SPEED LOGIC OF THE 80'S 54174F FAST TTL 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54F 74F UNIT 

Vcc Supply voltage 7.0 7.0 V 

VIN Input voltage —0.5to+7.0 -0.5to+7.0 V 

'IN Input current —30 to+5 —30 to+5 mA 

VOUT Voltage applied to output in HIGH output state —0.5 to+ Vcc —0.5 to+Vcc V 

TA Operating free-air temperature range —55 to+ 125 0 to 70 °C 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 F 

UNIT 
Min Nom Max 

Vcc Supply voltage 
M i I 4.5 5.0 5.5 V 

Com'I 4.75 5.0 5.25 V 

VIH HIGH-level input voltage 2.0 V 

VIL LOW-level input voltage +0.8 V 

Ilk Input clamp current —18 mA 

IOH HIGH-level output current 
Std. —1.0 mA 

Buffer — 15.0 mA 

IOL LOW-level output current 
Std. 20 mA 

Buffer (Com'I) 64 mA 

Tq Operating free-air temperature 
Mil —55 +125 °C 

Com'I 0 70 °C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating tree-al temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1
54174F 

UNIT
Min Type Max 

Vo" HIGH-level outputvoltage 

Vcc = MIN, VIH = MIN, VIL=0.5V, 'OH= — 15mA Buffer 2.0 V 

Vcc=MIN, VIH= MIN, VIL=MAX 
I Std — 'OH= 1mA 2.7 3.4 V 

Buffer—IIoH= —3mA 2.7 3.4 V 

VOL LOW-level output voltage Vcc= Min, VH= MIN, VIL = MAX, 

iOL= MAX 

Std. 0.35 0.5 V 

Buffer 0.55 V 

VIK Input clamp voltage VOc = MIN, IIK= IIK —1.2 V 

Input current at maximum 
input voltage 

V =MAX,MAX V — 7.0V cc 1— 0.1 mA 

IIH HIGH-level input current VOO = MAX, V1= 2.7V 20 µA 

'IL LOW-level input current Vcc =MAX, VI =0.5V 

—60 

-0.6 

-150 

mA 

mA 

'OS

Short-circuit output 
current3

VOO = MAX 
Std. 

Buffer —100 —225 mA 

NOTES: 
. For conditions shown as MIN or MAX, use he appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at VCC=5V, T= 25O. 
3. IOS is tested with VOUT= +0.5V and VCC= VCC MAX +0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 

5.2 Signetics 
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THE HIGH-SPEED LOGIC OF THE 80's 54174F FAST TTL 

FAST ADVANCED SCHOTTKY TTL STATUS GUIDE 

Device Pin p Description Availability 

54/74F00 14 Quad 2-Input NAND Gate 1982 
54/74F02 14 Quad 2-Input NOR Gate 1982 
54/74F04 14 Hex Inverter 1982 
54/74F08 14 Quad 2-Input AND Gate 1982 
54/74F10 14 Triple 3-Input NAND Gate 1982 
54/74F11 14 Triple 3-Input AND Gate 1982 
54/74F14 14 Hex Inverter Schmitt Trigger Planned 
54/74F20 14 Dual 4-Input NAND Gate 1982 
54174F32 14 Quad 2-Input OR Gate 1982 
54/74F37 14 Quad Input NAND Buffer Planned 
54/74F38 14 Quad Input NAND Buffer (Open Collector) Planned 
54174F40 14 Dual 4-Input NAND Buffer Planned 
54I74F64 14 AND/OR Invert Gate 1982 
54174F74 14 Dual D-Type Flip-Flop 1982 
54174F85 16 4-Bit Magnitude Comparator Planned 
54/74F86 14 Quad 2-Input Exclusive-OR Gate 1982 
54174F109 16 DualJK Flip-Flop 1982 
54174F112 16 Dual JK Flip-Flop 1982 
54/74F113 16 DualJK Flip-Flop 1982 
54/74F114 16 DualJK Flip-Flop 1982 
54174F138 16 One-of-Eight DecoderlDemultiplexer 1982 
54/74F139 16 Dual One-of-Four DecoderlDemultiplexer 1982 
54/74F148 16 8-Bit Priority Encoder 1982 
54174F151 16 8-Input Multiplexer 1982 
54174F153 16 Dual 4-Input Multiplexer 1982 
54174F157 16 Quad 2-Input Multiplexer 1982 
54/74F158 16 Quad 2-Input Multiplexer 1982 
54174F160 16 BCD Decade Ctr., Asyn. Reset 1982 
54174F161 16 4-Bit Binary Ctr., Asyn. Reset 1982 
54174F162 16 BCD Decade Ctr., Synch. Reset 1982 
54I74F163 16 4-Bit Binary Ctr., Synch. Reset 1982 
54174F164 14 8-Bit Serial-In Parallel-Out Shift Register Planned 
54174F168 16 Up/Down Decade Counter 1982 
54/74F169 16 Up/Down Binary Counter 1982 
54/74F174 16 Hex D Flip-Flop w/Common Master 1982 

Reset 
54I74F175 16 Quad D Flip-Flop w/Common Master 1982 

Reset 
54/74F181 24 Arithmetic Logic Unit 1982 
54/74F182 16 Carry Look-Ahead Generator 1982 
54/74F190 16 Up/Down Decade Counter 1982 
54/74F191 16 Up/Down Binary Counter 1982 
54/74F192 16 Up/Down Decade Counter 1982 
54174F193 16 Up/Down Binary Counter 1982 
54/74F194 16 4-Bit Bidirectional Universal Shift 1982 

Register 
54/74F195 16 4-Bit Parallel Access Shift Register Planned 
54/74F240 20 Octal lnv. Bus/Line Driver 1982 
54/74F241 20 Octal Bus/Line Driver 1982 
54/74F242 14 Quad Bus Transceiver Planned 
54/74F243 14 Quad Bus Transceiver Planned 
54/74F244 20 Octal Bus/Line Driver 1982 
54/74F245 20 Octal Bus Transceiver 1982 
54/74F251 16 8-Input Multiplexer 3-State 1982 
54/74F253 16 Dual 4-Input Multiplexer 3-State 1982 
54/74F257 16 Quad 2-Input Multiplexer 3-State 1982 
54/74F258 16 Quad 2-Input Multiplexer 3-State 1982 
54/74F259 16 8-Bit Addressable Latch Planned 
54/74F269 24 8-Bit Up/Down Counter Planned 
54/74F273 20 Octal D Flip-Flop Planned 
54/74F280 14 9-Bit Parity Generator/Checker 1982 

Device Pin # Description Availability 

54/74F298 16 Quad 2-Port Register Planned 
54/74F299 20 Octal Shift/Storage Register 3-State Planned 
54174F322 20 Octal Shift/Storage Register 3-State Planned 
54I74F323 20 Octal Shift/Storage Register 3-State Planned 
54174F350 16 4-Bit Shifter 3-State 1982 
54I74F352 16 Dual 4-Input Multiplexer (Inverted '153) 1982 
54/74F353 16 Dual 4-Input Multiplexer (Inverted '253) 1982 
54/74F365 16 Hex Buffer/Driver 3-State Planned 
54/74F366 16 Hexlnverter Buffer 3-State Planned 
54/74F367 16 Hex BufferiDriver3-State Planned 
54174F368 16 Hex Inverter Buffer 3-State Planned 
54(74F373 20 Octal D Latch 3-State 1982 
54174F374 20 Octal D Flip-Flop 3-State 1982 
54174F377 20 Octal D Flip-Flop with Clock Enable Planned 
54174F378 16 Hex D Flip-Flop with Enable 1982 
54/74F379 16 Quad D Flip-Flop with Enable 1982 
54/74F395 16 4-Bit Cascadable Shift Register 3-State Planned 
54174F398 20 4-Bit Flip-Flop, True and Comp. Outputs Planned 
54/74F399 16 4-Bit Flip-Flop, True and Comp. Outputs Planned 
54/74F412 24 Multimode Octal Latch 1982 
54/74F431 24 8-Bit Output Port 1982 
54/74F432 24 Inverting Multimode Octal Latch 1982 
54174F521 20 Octal Comparator 1982 
54/74F524 20 8-Bit Registered Comparator Planned 
54174F533 20 Inverting Octal D Latch, 3-State 1982 
54/74F534 20 Inverting Octal D Flip-Flop, 3-State 1982 
54174F545 20 Octal Bus Transceiver 1982 
54174F568 20 4-Bit Binary Up/Down Counter, 3-State 1982 
54174F569 20 4-Bit Decade Up/Down Counter, 3-State 1982 
54174F579 20 8-Bit Up/Down Counter, Common I/O Planned 
54/74F588 20 GPIB Compatible Octal Transceiver 1982 
54174F595 16 8-Bit Shift Register w/Output Latch Planned 
54/74F596 16 8-Bit Shift Register w/Output Latch Planned 
54/74F597 16 8-Bit Shift Register w/Input Latch Planned 
54/74F598 16 8-Bit Shift Register w/Input Latch Planned 
54/74F604 28 Dual 8-Bit Latch 1982 
54/74F605 28 Dual 8-Bit Latch 1982 
54/74F606 28 Dual 8-Bit Latch 1982 
54174F607 28 Dual 8-Bit Latch 1982 
54I74F620 20 Octal Inverting Transceiver 3-State Planned 
54/74F621 20 Octal Transceiver Open-Collector Planned 
54I74F622 20 Octal Inverting Transceiver Open- Planned 

Collector 
54174F623 20 Octal Transceiver 3-State Planned 
54/74F630 28 Memory Error Detector/Corrector, 3-State Planned 
54/74F631 28 Memory Error Detector/Corrector, Planned 

Open Collector 
54/74F646 24 Registered Octal Bus Transceiver 3-State Planned 
54/74F647 24 Registered Octal Bus Transceiver Open- Planned 

Collector 
54174F648 24 Inverting Registered Octal Bus Planned 

Transceiver 3-State 
54/74F649 24 Inverting Registered Octal Bus Planned 

Transceiver Open-Collector 
54/74F673 24 16-Bit Serial-In/Parallel-Out Shift Register Planned 
54/74F674 24 16-Bit Parallel-In/Serial-Out Shift Register Planned 
54/74F675 24 16-Bit SI/PO Shift Register w/S.O. Planned 

Capabi I ity 
54/74F676 24 16-Bit PI/SO Shift Register w/S.O. Planned 

Capability 
54/74F779 16 8-Bit Bidirectional Binary Counter Planned 
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THE HIGH-SPEED LOGIC OF THE 80'S 54174F FAST TTL 
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MILITARY PRODUCTS 

INTRODUCTION 
Manufacturing integrated circuits to the 
stringent requirements of the Defense and 
Aerospace industries has been a dedica-
tion of Signetics since its founding in 
1961. Today, Signetics remains unchanged 
in charter and continues to produce inte-
grated circuits for this market segment 
with state-of-the-art process technologies 
which result in unequalled overall reli-
ability. 

Signetics' dedicated approach to the mili-
tary market is evidenced by the fact that in 
1981 the division was moved into a brand-
new building in Sacramento. The Military 
Products Division has its own production 
facilities, engineering staff and marketing 
organization. Rather than dealing with 
each individual product division, as they 
must at many companies, Signetics' mili-
tary customers can deal with the com-
pany's broad product capability as well as 
with the special requirements of the mil-
itary market. 

Assessing the individual products of any 
high-reliability supplier is enhanced by a 
complete understanding of the company's 
technological processes and the degree 
of its commitment to quality control and 
reliabilty. 

Table 1 MILITARY PACKAGE AVAILABILITY 

JAN 
CASE OUTLINE 

AND 
LEAD FINISH 

SIGNETICS MILITARY PACKAGE TYPES 

CAN DUAL•IN•LINE 

8-PIN 10-PIN 8•PIN 14-PIN 16-PIN 18-PIN 24-PIN 

PB 
CB 
EB 
JB 
DB 
FB — 
zC 
GC 
IC 
VB 

— 
— 
— 
— 
— 

— 
H 
— 
— 

— 
— 
— 
— 
— 
— 
— 
— 
H 
— 

FE 
— 
— 
— 
— 
— 
— 
— 
— 
— 

— 
F 
— 
— 
W 
— 
— 
— 
— 
— 

— 
— 
F 
— 
— 
W 
— 
— 
— 
— 

— 
— 
— 
— 
— 
— 
— 
— 
— 
I 

—
—
—
F 
—
—
Q 
—
—
— 

All products listed are also available in Die form. 

Table 2 MILITARY SUMMARY 

JSIJB RB RC 

JAN QUALIFIED 883B 883C 

54 
54LS 
54S 
82 
8T 
93XX 
96XX 
Analog 
Bipolar Memory 
Microprocessor 

X 
X 
X 
X 
— 
X 
— 
X 
X 
— 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

MILITARY PRODUCTS/PROCESS 
LEVELS JAN QUALIFIED 

The Signetics Military 385101883 Program 
is organized to provide a broad selection 
of processing options, structured around 
the most commonly requested customer 
flows. The program is designed to provide 
our customers: 

• Fully compliant 883 flows on all pro-
ducts. 

• Standard processing flows to help mini-
mize the need for custom specs. 

• Cost savings realized by using standard 
processing flows in lieu of custom 
flows. 

• Better delivery lead times by minimizing 
spec negotiation time, plus allows cus-
tomer to buy product off-the-shelf or in 
various stages of production rather than 
waiting for devices started specifically 
to custom specs. 

The following explains the different pro-
cessing options available to you. Special 
device marking clearly distinguishes the 
type of screening performed. Refer to 
Tables 2, 3, 4 and 5. 

JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product stan-
dardization programs, and is monitored by 
the Defense Electronic Supply Center 
(DESC), through the use of industry-wide 
procedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government cer-
tified facility to Mil-M-35810, and appropri-
ate device slash sheet specifications. De-
sign documentation, lot sampling plans, 
electrical test data and qualification data 
for each specific part type has been ap-
proved by DESC and products appear on 
the DESC Qualified Products List 
(QPL-38510). 

Group B testing, per Mil-Std-883, Method 
5005, is performed each week of produc-
tion for each package type. Group C, per 
MII-Std-883, Method 5005 is performed 
every ninety days for each microcircuit 
group. Group D testing, per Mil-Std-883, 
Method 5005, is performed every six 
months for each package type. 

In addition to the common specs used 
throughout the industry for processing 
and testing, JAN Qualified products also 
possess a requirement for a standard 
marking used throughout the IC industry. 

For JAN Qualified Class S type products, 
refer to Signetics JAN Class S Bulletin. 

MIL-STD•883, LEVEL B 
Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to Mil-
Std-883, Method 5004, and is 100% elec-
trically tested to industry data sheets. 
Devices are selectively available as 
custom processed parts with electricals 
screened to the JAN Slash Sheets, 

MIL-STD-883, LEVEL C 
If you need a Military temp. range device, 
but do not require burn in screening per-
formed, our 883C product is ideal. 883C 
parts are the standard full Mil-Tempera-
ture range product to the Signetics data 
sheet parameters and screened to MIL-
STD-883, Class C. 

Signetics 6.1 
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MILITARY GENERIC DATA 
Signetics maintains a program for those 
customers who require quality confor-
mance data on their products. This pro-
gram allows our customers to obtain reli-
ability information without the necessity 
of running Groups B, C and D inspections 
for their particular purchase order. It pro-
vides for the customer something that has 
not been readily available before in the 
semiconductor Industry In that all Military 
Generic Data is controlled and audited by 
both Government Inspection in the case 
of JAN data and Signetics Quality Assur-
ance. 

Signetics Military Generic Data is com-
piled by the Military Products Division 
based on data from 1) JAN quality confor-
mance lots, and 2) Data generated by qual-
ity conformance lots run for other reliabil-
ity programs. Refer to Table 4. 

A Military Generic family is defined as 
consisting of die function and package 
type families. 

Military Generic Data 
• Allows our customers to qualify Sig-

netics products based on existing qual-

Table 3 MILITARY PRODUCTS PROCESSING MATRIX 

PROCESS LEVEL 
AND MARKETING 

PRE-CAP 
VISUAL 

BURN IN 
FUNCTIONAL 

TEST 
DCIAC 
@25°C 

DCIAC 
@TEMP 

QPL OFFSHORE 

JS 
JS385101XXX 

2010, Cond. A 
+ Nondestructive 

Bondpull 

Yes 100% 100% 100% Yes No 

JB 
JM38510IXXXX 

2010, Cond. B Yes 100% 100% 100% DC 
Sample AC 

Yes No 

RB 
SXXXX883B 

2010, Cond, B Yes 100% 100% 100% DC 
only 

No Yes 

RC 
SXXXX883C 

2010, Cond. B No 100% 100% DC 
Sample AC 

Sample 
DC only 

No Yes 

ity conformance data performed at 
Signetics. 

• Allows our customers to reduce costs 
and improve deliveries. 

• Provides assurance that all Signetics 
die function families and packages 
meet Mil-M-38510 and customer reliabil-
ity requirements. 

• Provides an attributes summary to the 
customer backed by lot identity and 
traceability. 

Table 4 DEFINITION AND QUALIFYING MANUFACTURING PERIODS FOR GENERIC DATA 

QUALIFIED 
SUBGROUPS 

QUALIFIES OPTION 1 OPTION 2 

A Electrical Test 

B Package—Same package construc- Data selected from devices manufac- Data selected from devices manufac-
tion and lead finish. tured within the manufacturing week 

on the same production line through 
final seal. 

tured within 26 weeks of manufactur-
ing period. 

C Die/Process—Devices representing Data selected from representative Data selected from the representa-

D 

the same process families, 

Package—Same package construc- 

devices from the same microcircuit 
group and sealed within 12 weeks of 
the manufacturing period, 

Data selected from the devices repre- 

tive devices from the same micro-
circuit group and sealed within 52 
weeks of the manufacturing period. 

Data selected from the devices repre-
tion and lead finish, seating the same package construc- 

tion and lead finish manufactured 
within the 26 weeks of manufactur- 
ing period. 

senting the same package construc-
tion and lead finish manufactured 
within the 52 weeks of manufactur-
ing period. 

If specific data not available, Option 
2 will be supplied. 

NOTE' 
Group A is performed on each lot or sublet of Signetics devices. 
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Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 

DESCRIPTION OF 
REQUIREMENTS AND 

SCREENS 

MIL•M-38510 AND MIL•STD• 
883 REQUIREMENTS, METH- 
ODS AND TEST CONDITIONS 

REQUIRE- 

MENT

PROCESSING LEVELS 

JAN 

QUALIFIED 
S 

JAN 

QUALIFIED 
(J)) 

883) 
(RB) 

883) 
(RC) 

General Mil-M-38510 
1. Pre-Certification 

The Manufacturer shall estab- 
lish and implement a Products 

— X X N/A N/A 

A. Product Assurance 
Program Plan 

B. Manufacturer's Certifica• 
tion 

Assurance Program Plan and 
provide for a manufacturer sur-
vey by the qualifying activity, 
Para. 3.4.1.1 

2. Certification Received after manufacturer 
has completed a successful 
survey, Para. 3.4.1.2 

— X X N/A N/A 

3. Device Qualification Device qualification shall con- 
sist of subjecting the desired 
device to groups A, B, C & D of 

— X X N/A N/A 

Method 5005 to tightened 
LTPD, Para. 3.4.1.2 

4. Traceability Traceability maintained back to 
a production lot, Para. 3.4.6 

— X X X X 

5. Country of Origin Devices must be manufac- 
tured, assembled, and tested 
within the U.S. or its territories, 
Para. 3.2.1 

— X X N/A N/A 

Screening Per Method 5004 
of Mil•Std•883 

6. Internal Visual (Precap) 2010, Cond. A or B 100% XA XB XB XB 

7. Stabilization Bake 1008, Cond. C Min; (24 Hrs @ 100% X X X X 
150°C min.) 

8. Temperature Cycling 1010, Cond. C; (10 cycles, 100% X X X X 
—65°C to + 150°C) 

9. Constant Acceleration 2001, Cond. E; (30kg) in YI Plane 100% X X X X 

10. Visual Inspection There is no test method for this 
screen; it is intended only for 
the removal of "Catastrophic 

100% X X X X 

11. Seal (Hermeticity) 

Failures" defined as "Missing 
Leads, Broken Packages or 
Lids Off." 
1014 

A. Fine Cond. A or B (5.0 x 10 8 CC/Sec) 100% X X X X 
B. Gross Cond. C2 100% X X X X 

12. Interim Electricals Per applicable device specifica- 100% 100% Read Slash Sheet Data Sheet N/A 
(Pre Burn-In) tion & Record Optional Optional 

13. Burn-In 1015, Cond. as specified 100% 100% X X N/A 
(160 hrs. Min. at 125°C) 240 hrs. 

14. Final Electricals Per applicable Device Specifi- 
cation 

100% 100% Read 
& Record 

Slash Sheet Data Sheet Data Sheet 

A. Static Tests @ 25°C Sub Group 1 100% X X X X 
B. Static Tests @ + 125°C Sub Group 2 100% X X X N/A 
C. Static Tests — 55°C Sub Group 3 100% X X X N/A 
D. Dynamic Test @ 25°C Sub Group 4 (for Linear Product 100% X X X X 

Mainly) 
E. Functional Test @ 25°C Sub Group 7 100% X X X X 
F. Switching Test @ 25°C Sub Group 9 100% X X X N/A 

Signetics 6.3 



LOGIC DIVISION JANUARY 1982 
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Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Continued) 

DESCRIPTION OF 
REQUIREMENTS AND 

SCREENS 

MIL•M-38510 AND MIL-STD- 
883 REQUIREMENTS, METH. 
ODS AND TEST CONDITIONS 

REQUIRE- 
MENT 

PROCESSING LEVELS 

JAN 
QUALIFIED 

S 

JAN 
QUALIFIED 

(JB) 

883) 
(RB) 

883)
(RC) 

15. Percent Defective Allow- 
able (PDA) 

16. Marking 

17. X-Ray 

18. External Visual 

A PDA of 10% is a normal re- 
quirement applied against the 
static tests @ 25°C (A-1). This 
is controlled by the slash 
sheets for JB products. For RB 
10% is standard. 

Fungus Inhibiting Paint 

2012, 2 views 

2009 

10% 

100% 

100% 

100% 

5% 
3% Funct'I 

JM38510/ 
XXX Slash 

Sheet # 

X 

X 

JM38510/ 
XXXX Slash 

Sheet # 

N/A 

X 

X 

SXXXX 
8838 

N/A 

X 

N/A 

SXXXX 
883C 

N/A 

X 

Quality Conformance Inspec• 
lion Per Method 5005 of 

Mil•Std•883 

19. Group A 

20. Group B 

21. Group C 

22. Group D 

Electrical Tests—Final Elec- 
tricals (#14 above) repeated on 
a sample basis. (Sub Groups 
1 thru 12 as specified.) 

Package functional and con- 
structional related test I.E. 
package dimensions, resis- 
lance to solvents, internal 
visual & mechanical, bond 
strength & solderability. 

Die related tests I.E. 1,000 hr. 
operating life, temperature 
cycling, & constant accelera- 
lion. 

Package related tests I.E. 
physical dimensions, lead 
fatigue, thermal shock, tem- 
perature cycle, moisture resis- 
tance, mechanical shock, 
vibration variable frequency 
constant acceleration, & salt 
atmosphere. 

Each 
sublot 

Every 
week per 
package 

group 

Every 3 
months 

per 
µcircuit 
group 

Every 6 
months 

per pack- 
age type 

X 

Each lot 

N/A 

X 

X 

X 

X 

X 

X 

Generic 
Data Avail- 

able 

Generic 
Data Avail- 

able 

Generic 
Data Avail- 

able 

X 

Generic 
Data Avail-

able 

Generic 
Data Avail-

able 

Generic 
Data Avail-

able 
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MILITARY PRODUCTS 

ORDERING INFORMATION 
The Signetics Military Products are available in a variety of dif• the packages. The ordering codes on the individual data sheets 
ferent process levels and several different packages. The correct indicate the present or planned availability of the products. 
ordering code or part number for the devices is an alphanumeric However, availability of specific part numbers can be obtained 
sequence as explained below. Not all devices are available in all from your local sales office or franchised distributor. 

Ordering Code 

1) JM38510f07801BJB 3) S54S181F883B
TL LEAD FINISH `  LEVEL"B" 

PACKAGE TYPE   MIL.STD-883 

  CLASS "B"   PACKAGE TYPE 

SLASH SHEET NUMBER  - BASIC DEVICE TYPE 
(BASIC DEVICE TYPE) 

JAN QUALIFIED 

2) JB54S181F

L PACKAGE TYPE 

  BASIC DEVICE TYPE 

  CLASS"B" 

  JAN QUALIFIED 

NOTE: 
1) and 2) JAN qualified products. 
3) and 4) NonJAN MIL.STD.883 products. 

For minimum quantity orders, contact your local Signetics sales 
representative. 

PACKAGES AVAILABLE` 

F = Ceramic DIP 
I =Ceramic DIP 
G = Ceramic Leadless Chip Carrier" 
o = Ceramic Flatpack 
W = Ceramic Flatpack 
H = Metal Can 

'See Section 7 for more package information, 
1982. 

4) RB54S181F

L PACKAGE TYPE T

MILITARY TEMPERATURE RANGE 
)-55 TO 125°C) 

BASIC DEVICE TYPE 

MIL.STD•883, LEVEL "B" 

Signefic5 65 



LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCTS 

FLATPACK CONFIGURATIONS 
Generally the flatpack pin configurations are identical to the appropriate dual-in-line packages. The only exceptions are illustrated in 
the following configurations: 

Signetics s -s 



LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCT GUIDE 

LOGIC-5400 SERIES 

DEVICE DESCRIPTION 

J M 38510 
SLASH 
SHEET 

JAN 
QUALIFIED 

MIL•STD 
883 

DIP 
FLAT• 
PACK DIP 

FLAT-
PACK 

5400 Quad 2-Input NAND Gate /00104 1 1 F W 
5403 Quad 2-Input NAND Gate with olc /00109 - - F -
5404 Hex Inverter /00105 1 1 F W 
5411 Triple 3-Input AND Gate — — — F W 
5414 Hex Schmitt Trigger /15102 - - F W 
5420 Dual 4-Input NAND Gate /00102 1 1 F W 
5426 Quad 2-Input NAND Gate with olc /00805 1 — F —
5432 Quad 2-Input OR Gate /16101 1 1 F W 
5442 BCD-to-Decimal Decoder /01001 1 1 F W 
5443 Excess 3-to-Decimal Decoder /01002 - - F W 

5446A BCD-to-7 Segment Decoder/Driver /01006 - - F W 
5447A BCD-to-7 Segment Decoder/Driver /01007 — — F W 
5473 Dual J-K Master-Slave Flip-Flop /00202 1 1 F W 
5470 Dual D-Type Edge-Triggered Flip-Flop /00205 — — F W 
5475 Quad Bistable Latch /01501 1 1 F W 
5476 Dual J-K Master-Slave Flip-Flop /00204 1 1 F W 
5477 Quad Bistable Latch /01502 — — — W 
5483 4-Bit Binary Full Adder /00602 — — F W 
5485 4-Bit Magnitude Comparator /15001 1 1 F W 
5486 Quad 2-Input Exclusive-OR Gate /00701 1 1 F W 
5491 8-Bit Shift Register — — — F W 
5493 4-Bit Binary Counter /01302 1 1 F W 
5494 4-Bit Shift Register { PISO} - - - F W 
5496 5-Bit Shift Register /00902 1 1 F W 

54109 Dual J-K Positive Edge-Triggered Flip-Flop — — — F W 
54116 Dual 4-Bit Latch with Clear /01503 1 — F W 
54121 Monostable Multivibrator /01201 1 1 F W 
54122 Retriggerable Monostable Multivibrator /01202 — — — —
54123 Retriggerable Monostable Multivibrator 101203 1 1 F W 
54132 Quad Schmitt Trigger /15103 1 1 F W 
54148 8-Line to 3-Line Priority Encoder /15602 — — F W 
54151 8-Line to 1-Line Mux /01406 1 1 F W 
54153 Dual 4-Line to 1-Line Mux /01403 1 1 F W 
54154 4-Line to 16-Line Decoder/Demux /15201 1 - F W 
54160 Synchronous 4-Bit Decade Counter /01303 1 1 F W 
54161 Synchronous 4-Bit Binary Counter /01306 1 1 F W 
54163 Synchronous 4-Bit Binary Counter /01304 1 1 F W 
54164 8-Bit Parallel-Out Serial Shift Register /00903 1 — F —
54165 Parallel-Load 8-Bit Shift Register /00904 ' F W 
54174 Hex D-Type Flip-Flop with Clear /01701 1 1 F W 
54175 Quad D-Type Edge-Triggered Flip-Flop /01702 1 1 F W 
54180 8-Bit Odd/Even Parity Checker /01901 1 1 F W 
54181 4-Bit Arithmetic Logic Unit /01101 1 - F -
54190 Synchronous Up/Down Counter (BCD) — — — ' ' 
54191 Synchronous Up/Down Counter (Binary) — — — ' 
54193 Synchronous 4-Bit Binary Up/Down Counter 101309 1 1 F W 
54194 4-Bit Bidirectional Universal Shift Register /00905 1 1 F W 

54279 Quad S-R Latch — — — F W 
54365A Hex Buffer w/Common Enable (3-State) 116301 1 — F R 
54366A Hex Buffer w/Common Enable (3-State) /16302 1 — F R 
54367A Hex Buffer, 4-Bit and 2-Bit (3-State) /16303 1 — F R 
54368A Hex Buffer, 4-Bit and 2-Bit (3-State) /16304 1 - F R 

9309 Dual 4-Input Multiplexer 101404 1 1 F W 

NOTE 
1 = OPLI 2=0PLI1 = In process 
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LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCT GUIDE 

LOGIC-54LS SERIES 

DEVICE DESCRIPTION 

JM38510 
SLASH 
SHEET 

JAN 
QUALIFIED 

MIL-STD 
883 

DIP 
FLAT- 
PACK DIP 

FLAT-
PACK 

54LS00 Quad 2-Input NAND Gate /30001 1 1 F W 
54LS02 Quad 2-Input NOR Gate /30301 1 1 F W 
54LSO4 Hex lnverter /30003 1 1 F W 
54LS08 Quad 2-Input AND Gate /31004 1 1 F W 
54LS10 Triple 3-Input NAND Gate /30005 1 1 F W 
54LS14 Hex Schmitt Trigger /31302 1 1 F W 
54LS20 Dual 4-Input NAND Gate /30007 1 1 F W 
54LS28 Quad 2-Input NOR Buffer /30204 — — F W 
54LS30 8-Input NAND Gate /30009 — — F W 
54LS32 Quad 2-Input OR Gate /30501 1 1 F W 
54LS37 Quad 2-Input NAND Buffer /30202 1 1 F W 
54LS42 BCD-to-Decimal Decoder /30703 1 1 F W 
54LS51 Dual 2-Wide 2-Input A01 Gate /30401 — — F W 
54LS73 Dual J-K Master-Slave Flip-Flop /30101 2 2 F W 
54LS74 Dual D-Type Edge-Triggered Flip-Flop /30102 1 1 F W 
54LS75 Quad Bistable Latch 31601 2 2 F W 
54LS76 Dual J-K Master-Slave Flip-Flop 30110 1 1 F W 

54LS83A 4-Bit Binary Full Adder /31201 — — F W 
54LS85 4-Bit Magnitude Comparator Gate /31101 1 1 F W 
54LS86 Quad 2-Input Exclusive-OR Gate /30502 1 1 F W 
54LS90 Decade Counter /31501 1 1 F W 
54LS92 Divide-by-Twelve Counter /31510 1 1 F W 
54LS93 4-Bit Binary Counter /31502 1 1 F W 
54LS95 4-Bit Left-Right Shift Register /30603 1 1 F W 
54LS96 5-Bit Shift Register /30604 1 1 F W 

54LS107 Dual J-K Master-Slave Flip-Flop /30108 1 1 F W 
54LS 109 Dual J-K Positive Edge-Triggered Flip-Flop /30109 1 1 F W 
54LS112 Dual J-K Negative Edge-Triggered Flip-Flop /30103 1 1 F W 
54LS 113 Dual J-K Negative Edge-Triggered Flip-Flop /30104 1 1 F W 
54LS 125 Quad Bus Buffer Gate w/3-State Outputs /32301 1 1 F W 
54LS 126 Quad Bus Buffer Gate w/3-State Outputs /32302 1 1 F W 
54LS13 Quad Schmitt Trigger /31303 — — F W 

54LS136 Quad Exclusive-or with o/c — — — F W 
54LS 138 3-to-8 Line Decoder/Demux /30701 1 1 F W 
54LS 139 Dual 2-to-4 Line Decoder/Demux /30702 — — F W 
54LS151 8-Line to 1-Line Mux /30901 — —
54LS153 Dual 4-Line to 1-Line Mux /30902 1 1 F W 
54LS 154 4-Line to 16-Line Decoder/Demux — — — 1 Q 
54LS 156 Dual 2-Line to 4-Line Decode/Demux /32602 2 2 F W 
54LS 157 Quad 2-Input Data Selector (non-inv.) /30903 — — F W 
54LS 158 Quad 2-Input Data Selector (inv.) /30904 F W 

54LS160A Synchronous 4-Bit Decade Counter /31503 • F W 
54LS161A Synchronous 4-Bit Binary Counter /31504 • F W 
54LS162 Synchronous 4-Bit Decade Counter /31511 F W 
54LS 163 Synchronous 4-Bit Binary Counter /31512 1 1 F W 
54LS 164 8-Bit Parallel-Out Serial Shift Register /30605 1 1 F W 
54LS 173 Quad D-Type Flip-Flop (3-State) (8T10) — — — F W 
54LS 174 Hex 0-Type Flip-Flop with Clear /30106 1 1 F W 
54LS175 Quad 0-Type Edge-Triggered Flip-Flop /30107 1 1 F W 
54LS181 4-Bit Arithmetic Logic Unit /30801 1 — F W 
54LS190 Synchronous Up/Down Counter (BCD) /31513 1 1 F W 
54LS191 Synchronous Up/Down Counter (Binary) /31509 1 1 F W 

NOTE 
1 = Level 1 Ovalilicatlon 2 = Level 2 Oualification = In process 
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LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCT GUIDE 

LOGIC-54LS SERIES (Cont'd) 

DEVICE DESCRIPTION 

JM38510 
SLASH 
SHEET 

JAN 
QUALIFIED 

MIL-STD 
883 

FLAT- 
DIP PACK 

FLAT-
DIP PACK 

54LS192 Synchronous Decade Up/Down Counter /31507 
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54LS193 Synchronous 4-Bit Binary Up/Down Counter /31508 1 1 

54LS194A 4-Bit Bidirectional Universal Shift Register /30601 - -
54LS195A 4-Bit Parallel-Access Shift Register /30602 1 1 

54L5197 Presettable Binary Counter/Latch (8291) /32002 
54LS221 Dual Monostable Mull ivibrator /31402 
54LS240 Octal Inverter Buffer 3-State /32401 -
54LS241 Octal Buffer 3-State /32402 -
54LS242 Quad Inverting TCRS. 3-State /32801 
54LS243 Quad TCRS. 3-State /32802 
54LS244 Octal Buffer 3-State /32403 -
54LS245 Octal TCRS. 3-State /32803 —
54LS251 Data Selector/Mux with 3-State Outputs /30905 - -
54LS253 Dual 4-Line to 1-Line Data Selector/Mux /30908 

54LS257A Quad 2-Line to 1-Line Data Selector/Mux /30906 1 1 

54LS258A Quad 2-Line to 1-Line Data Selector/Mux /30907 1 1 
54LS260 Dual 5-Input NOR Gate — — —
54LS261 2X4 Parallel Binary Multiplier /31801 
54LS266 Quad Exclusive-NOR Gate /30303 1 1 

54LS273 Octal D. Flip Flop /32501 2 
54LS279 Quad S-R Latch /31602 
54LS283 4-Bit Adder /31202 - -
54LS290 Decade Counter /32003 1 1 

54LS293 4-Bit Binary Counter /32004 1 1 

54LS295B 4-Bit Right-Shift Left-Shift Register /30606 1 1 

64LS298 Quad 2-Input Mux with Storage —
54LS365 Hex Buffer w/common Enable (3-State) /32201 1 1 

54LS366 Hex Buffer w/Common Enable (3-State) /32202 - -
54LS367 Hex Buffer, 4-Bit and 2-Bit (3-State) /32203 1 1 

54LS368 Hex Buffer, 4-Bit and 2-Bit (3-State) /32204 1 1 

54LS373 Octal Transparent Latch (3-State) /32502 -
54LS374 Octal D Flip Flop (3-State) /32503 - -
54LS375 Quad Latch —
54LS377 Octal D Flip Flop Clock Enable /32504 — —

54LS395A 4-Bit Cascadeable Shift Register (3-State) /30607 1 1 
54LS670 4X4 Register File (3-State) /31901 — — 

NOTE 
t=Level t Ouallfication 
2=Level 2 Oualificetion 

=in Process 
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LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCT GUIDE 

LOGIC-54S SERIES 

DEVICE DESCRIPTION 

JM38510 
SLASH 
SHEET 

JAN 
QUALIFIED 

MIL-STD 
883 

DIP 
FLAT- 
PACK DIP 

FLAT-
PACK 

54S00 Quad 2-Input NAND Gate /07001 1 1 F W 
54S02 Quad 2-Input NOR Gate /07301 1 1 F W 
54504 Hex Inverter /07003 1 1 F W 
54S08 Quad 2-Input AND Gate /08003 1 1 F W 
54S10 Triple 3-Input NAND Gate /07005 1 1 F W 
54S11 Triple 3-Input NAND Gate /08001 1 1 F W 
54520 Dual 4-Input NAND Gate /07006 - - F W 
54S30 8-Input NAND Gate /07008 - - - -
54S40 Dual 4-Input NAND Butter /07201 1 1 F W 
54S51 Dual 2-Wide 2-Input A01 Gate /07401 1 1 F W 
54S74 Dual D-Type Edge-Triggered Flip-Flop /07101 1 1 F W 
54S85 4-Bit Magnitude Comparator /08201 1 - F -
54S86 Quad 2-Input Exclusive-OR Gate /07501 1 1 F W 

54S112 Dual J-K Negative Edge-Triggered Flip-Flop /07102 1 1 F W 
54S113 Dual J-K Negative Edge-Triggered Flip-Flop /07103 2 2 F W 
545133 13-Input NAND Gate /07009 1 1 F W 
54S135 Quad Exclusive-OR/NOR Gate /07502 - - - -
54S138 3-to-8 Line Decoder/Demux /07701 - - - -
54S139 Dual 2-to-4 Line Decoder/Demux /07702 - - F W 
545140 Dual 4-Input NAND Line Driver /08101 1 1 F W 
54S151 8-Line to 1-Line Mux /07901 1 1 F W 
54S153 Dual 4-Line to 1-Line Mux /07902 1 1 F W 
54S157 Quad 2-Input Data Selector (non.inv.) /07903 1 1 F W 
54S158 Quad 2-Input Data Selector (i v) /07904 1 1 F W 
54S174 Hex D-Type Flip-Flop with Clear /07105 - - F W 
54S175 Quad D-Type Edge-Triggered Flip-Flop /07106 - - - -
54S181 4-Bit Arthmetic Logic unit /07801 1 - F ' 
54S182 Look-Ahead Carry Generator /07802 - - ' 
545194 4-Bit Bidirectional Universal Shift Register /07601 - - - -
54S195 4-Bit Parallel-Access Shift Register /07602 — — — —
54S251 Data Selector/Mux with 3-State Outputs /07905 - - - -
54S253 Dual 4-Line to 1-Line Data Selector/Mux — — — F W 
545257 Quad 2-Line to 1-Line Data Selector/Mux /07906 - - - -
54S258 Quad 2-Line to 1-Line Data Selector/Mux /07907 — — — —
54S26C Dual 5-Input NOR Gate — — — F W 
54S280 9-Bit Odd/Even Parity Generator/Checker /07703 - - - - 

NOTE 

Per QPL 3851032 dated 
10 January 1978 
1=Level 1 Qualification 
2=Level 2 Qualification 

=1n Process 

6.10 Signetics 



LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCT GUIDE 

LOGIC-8T INTERFACE SERIES 

DEVICE DESCRIPTION 

JAN 
M38510 
SHEET 

MIL-STD 
883 

DIP 
FLAT-
PACK 

8T05 7-Segment Decoder Display Driver (Active-Hi Outputs) — F W 
8109 Quad Bus Driver with 3-State Outputs — F W 
8T13 Dual Line Driver — F W 
8T18 Dual 2-Input NAND (High Voltage to TTL Interface) — F W 
8T22 Retriggerable Monostable Multivibrator (54122/9601) — F W 

8T26A Quad Bus Driver/Receiver (3-State Outputs) — F R 
8T28 Quad Non-Inverting Bus Driver/Receiver (3-State Outputs) — F W 
8T31 8-Bit Bidirectional I/O Port — 
8132 Programmable 8-Bit, I/O Port (3-State), IV Byte — I ' 
8T33 Programmable 8-Bit, I/O Port (Open Collector), IV Byte — I ' 
8T35 Asynchronous Programmable 8-Bit I/O Port (Open Collector) I W 
8T37 Hex Bus Receiver with Hysteresis-Schmitt Trigger F W 
8T38 Quad Bus Transceiver (Open Collector) (DM8838) F W 
8180 Quad 2-Input NAND Gate (High Voltage) F W 
8T90 Hex Inverter (High Voltage) — F W 
8T95 High Speed Hex Buffera/Inverters (74365/0M8095) — F R 
8197 High Speed Hex Buffers/Inverters (74367/0M8097) F R 
8198 High Speed Hex Buffers/Inverters (74368/DM8098) F R 
81128 Quad 3-State Transceivers — F W 
8T127 Quad 3-State Transceivers — F W 
8T128 Quad 3-State Transceivers — F W 
8T129 Quad 3-State Transceivers — F W 

= Oualification planned 
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LOGIC DIVISION JANUARY 1982 

MILITARY PRODUCT GUIDE 

MICROPROCESSOR SUPPORT CIRCUITS 

PRODUCT DESCRIPTION 

AVAILABILITY 

DIP FLAT PACK 

LOGIC 
54123 Retriggerable Monostable Multivibrator F R 
54180 8-Bit Odd/Even Parity Checker F R 

54LS194 4-Bit Bidirectional Shift Register I 

54LS195 4-Bit Parallel Access Shift Register I 

54LS365 High Speed Hex 3-State Buffer F W 

54LS366 High Speed Hex 3-State Buffer F W 
54LS367 High Speed Hex 3-State Buffer F W 
54LS368 High Speed Hex 3-State Buffer F W 

INTERFACE 
8T09 Quad Bus Driver with 3-State Output F W 
8T13 Dual Line Driver F W 
8T26A Quad Bus Driver/Receiver (3-State) F W 
8T28 Quad Bus Non-Inverting Driver/Receiver (3-State) F W 
8T32 Programmable 8-Bit I/O Port (3-State), IV Byte I 
8T35 Asynchronous Programmable 8-Bit I/O Port I 

(Open Collector) 
8T95 High Speed Hex Buffer (3-State) F R 
8T97 High Speed Hex Buffer (3-State) F R 
8T98 High Speed Hex Inverter (3-State) F R 
8T126 Quad 3-State Transceivers F W 
8T127 Quad 3-State Transceivers F W 
81128 Quad 3-State Transceivers F W 
8T129 Quad 3-State Transceivers F W 

• Underdevelopment 
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LOGIC DIVISION JANUARY 1982 

PACKAGE OUTLINES 

INTRODUCTION 
The following information applies to all 
packages unless otherwise specified on 
individual package outline drawings. 

General 
1. Dimensions shown are metric units 

(millimeters), except those in par-
entheses which are English units 
(inches). 

2. Lead spacing shall be measured with-
in this zone. 
a. Shoulder and lead tip dimensions 

are to centerline of leads. 
3. Tolerances non-cumulative. 
4. Thermal resistance values are deter-

mined by utilizing the linear temper-
ature dependence of the forward volt-
age drop across the substrate diode in 
a digital device to monitor the junc-
tion temperature rise during known 
power applications across Vcc and 
ground. The values are based upon 
120 mils square die for plastic pack-
ages and a 90 mils square die in the 
smallest available cavity for hermetic 
packages. All units were solder 
mounted to P.C. boards, with standard 
stand-off, for measurement. 

Plastic Only 
5. Lead material: Alloy 42 (Nickel/Iron 

Alloy) Olin 194 (Copper Alloy) or equiv-
alents, solder dipped. 

6. Body material: Plastic (Epoxy) 
7. Round hole in top corner denotes lead 

No. 1. 
8. Body dimensions do not include mold-

ing flash. 

Hermetic Only 
9. Lead material 

a. ASTM alloy F-15 (KOVAR) or equiv-
alent —gold plated, tin plated, or 
solder dipped. 

b. ASTM alloy F-30 (Alloy 42) or equiv-
alent —tin plated, gold plated, or 
solder dipped. 

c. ASTM alloy F-15 (KOVAR) or equiv-
alent —gold plated. 

10. Body Material 
a. Eyelet, ASTM alloy F-15 or equiva-

lent —gold or tin plated, glass 
body. 

b. Ceramic with glass seal at leads. 
C. BeO ceramic with glass seal at 

leads. 
d. Ceramic with ASTM alloy F-30 or 

equivalent. 

11. Lid Material 
a. Nickel or tin plated nickel, weld 

seal. 
b. Ceramic, glass seal. 
c. ASTM alloy F-15 or equivalent, gold 

plated, alloy seal. 
d. BeO ceramic with glass seal. 

12. Signetics symbol, angle cut, or lead 
tab denotes Lead No. 1. 

13. Recommended minimum offset be-
fore lead bend. 

14. Maximum glass climb 0.010 inches. 
15. Maximum glass climb or lid skew is 

0.010 inches. 
16. Typical four places. 
17. Dimension also applied to seating 

plane. 
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LOGIC DIVISION JANUARY 1982 

PACKAGE OUTLINES 

N PACKAGE PLASTIC 
(14-PIN DIP) 

O 
O 

( 

0.53) 021) 
0.381.015) 

18.921.745) 

LEAD NO. 1 

1 
6.401.252)
6.221.245) 

I~  7.87 
(.310)....l
.310) ....I 

3.18 .125) 1`7.37 (.290) 1173 (.068) 
2.921.115) I 041  7) 

0.89 1.035) 
0.38 (.015) 

t 

3.43 .135) 
(3.05 1.120) 

2.16 (.085) 
2.79 1.110) 1.651.065) 

2.291.090) 
NON-CUMULATIVE 

N PACKAGE PLASTIC 
(16-PIN DIP) 

6.40 (.452) 
6.221.245) 

3.181.125)
7.87 ).3101 
7.37 ).290( l  1.73 (.068) 

/_________ 1.45 
(.057) 

1 I I 1 i 

0.251.010) 

f I I ' ̀I  
9 
2. ).1351~ 10.03 1.3961~ 

2.79 (.110) I '1  .0505 (.120) 7.821.300) 

2291090) 
761.030) 

0.53(.021) 0511.020) 
NONCUMULATIVE 

0.381.015) 

F PACKAGE CERAMIC 
(14-PIN DIP) 

( 

IIH ~~
1.781.070),
0.781.0301 III~ 1I

2.791.110) 
0.58 (.023) 2.29 (.090) 
0.38 (.015) NON' 

CUMULATIVE 

LEAD NO. 1 

7.67 (.302) MAX. 

1.02 (.040) 
051 (.020) I 

4 45 ) 175)(.._ '  (.320) 

3.68 (.145)11 7.37 (.290) 2.29 (.060) 

0.36 (.014) 

- 
0.201.008) 

« I - 10.03 (.3951 
f 7.62 (.300) ~~~'~~~III

4.19).165)
3.18 1.125) 

2.49 1.098) 
1.781.070) 

F PACKAGE CERAMIC 
(16-PIN DIP) 

LEAD NO. 1 

7.67 (.302) MAX. 

~TTTTTTI 
1 102(040) 

0.571.020) 

19.94 (.785)  .45(.175)[ 8.13 (.320)1 
19.18 (.755) .68 1:145) 7.37)290) 2.29 (.890) 

IT 

1.7 1.070 _ I t 
0.766 1.0301) ' 1

0581023) 2.79_1.110) 

0.38 (.015) 2.291.090) 
NON 

CUMULATIVE 

0.361.014) 
0.201.008) I 

10.031.395)
7.621.3001- I 

1.27 ).050)  4.191.165) 
0.38(.015) 3.181.125) 
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LOGIC DIVISION JANUARY 1982 

PACKAGE OUTLINES 

N PACKAGE PLASTIC 
(20•PIN DIP) 

0 
0 

1.32 (.052) 
1.121.044) 

0.531.02 I 2.791.110) 2.031.080) 
0.381.015 2.291.090) 1.781.070) 

NONCUMULATIVE 

3.43). 35) 
3.05). 20) 

1. 2(.052) 0.631.021 
1. 2 .044) 0.38 1.015) 

2.29 (.0901 

LEAD NO.1 

8.401.252(
6.22(.245) 

3.43 (.136) 

3.68)145) 
2.92) 115) 

3.051.120) 

N PACKAGE PLASTIC 
(24•PIN DIP) 

2.79 .110 

LEAD NO. 1 

1a.10 (.5551 
13.841.545) 

7.87 1.310) J 2 18 ( 0881 
7.37 (.290) _ 11.40 (.066) 

I I 

10.03 1.3951 
7.62 (.300) 

1.14 .045) 15.49 (.610) 1.91 (.075) 
051 ___1a __  1.i .0851 

2.161.085)
1.85 (.065) 3.68 (.145) 

0.38 1.015) 
0.251.010) 

I 65 .695)

3.941.155) 14.24 (.600) 

T 

F PACKAGE CERAMIC 
(20•PIN DIP) 

LEAD NO. 1 

29.148 .980 
23.926 .942 

I I I1i1.7~.070j

7.67 (.302) MAX. 

4.45 (.175) 8.13 1.320 
3.68 (.1451 7.37 1.290 

2.29 1.090) 

1 02 040 

2.79 .110 

0.38 1.0161 
CUMULATIVE 

1.27 (.060 
.127 (.006 

0.36 .014) 
9.20 (.0081 

10.03 1.395) 
7.62 (.300) 

1.165) 

F PACKAGE CERAMIC 
(24•PIN DIP) 

LEAD NO, 1 

15.751.620) 
MAX. 

1 

T. T '7 .,.,',.  7 T T "'7 140(.055) I
I. 3277(1.290)  I 15.751.6201
1 31,37 11.2351 

0.51 1.0201 1~ 14.991.5901 2.541.1001

I i i 

0.581.023)
0.38 1.015) 

2.791.110) 

4.32 (.170) 
3.30(.130) 

2.491.098) 4.191.1651 
2.291.090) 1.521.0601 3.18 (.125) 

r 036) 014) 
0.20 1.0061 

I 17.65 (.695) 
1~ 15.24 1.6001 
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LOGIC DIVISION JANUARY 1982 

PACKAGE OUTLINES 

W PACKAGE CERAMIC 
(14-PIN FLATPACK) 

LEAD NO. 1 0.51 1.0201 

0.131.005 
MIN. 

1.401.0551 
1.14 1.0151 

W PACKAGE CERAMIC 
(16-PIN FLATPACK) 

1.491.045 

 /
I 

r LEAD NO. 1 0.51 (.0201 1~1~5) 

7.751.3051 1 y-'- 
7O0(2951 1 9.14.300) 

I 6.64(340) 10.0
e. U 1.3801 1 !  10.031.3951 
8.381.3301 1 I   1 9.401.3701 

7.871.310) _ 8.601.280)  I 
1,24 1,285) 5.9] 1.235) ~I 

21.841.660) 
21.34 1.8401 

0.48 1.0191 
0.38 1.0151 

0.691.0351
0.381.0161 

0.161.006)
0.08 1.003) 

-+1 0.]61.030) 
1.021.9101) 12.16 (.085) 
0.51 (.020( 1,401.0 

0.51 (.020) 

}   

000 MIN 

9.40 (.370) 
6.051.2751 _i 0.48 019 0.64 .025) 

6.38(.330) 6.221.2451 24,36 (,980)  0.381.015) 0.25 .010) 
23.88 1.9401 

0.151.0081 0.761.030! 1.021.04011 1 2.16(.065) 
0.081.003) 0.51 (.020) 1.401.065) 

W PACKAGE CERAMIC 
(24-PIN FLATPACK) 

LEAD NO. 1 
1.52 1.060) 
1.02 (.040) 

.000 MIN. 
9.40(.370)
8.38 (.330) 

T; 

14.22 (.580) 
13.72 (.540) 

10.03 .3951 
9.40 .370 

1 

T
I 

T 
0.15 1.006) 
0.08 (.003) 

6.991.275)
6.22 (.245) 

0.481.01911 

1 
0.381.0151 o.to (.aoa) 

24.381.9601 MIN. 

23.881.9401 

-O.76 (030) , 

1.02(.060)] [2.161.085) 
0.51 1.020) 1.40 (.055) 
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