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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As 
used herein: 

1. life support devices or systems are those which (a) are 
intended for surgical implant into the body, or (b) support 
or sustain life, and whose failure to perform, when proper
ly used in accordance with instructions for use provided 
with the product, can be reasonably expected to result in 
significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected to cause the failure of the life support 
device or system, or to affect ~s safety or effectiveness. 
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INTRODUCTION 

Low Power Schottky integrated circuits are one of the three major logic families 
supplied in high volume by SGS-THOMSON. This databook contains datasheets on 
the companys range of Low Power Schottky ICs. 

The information for each product, given in accordance with EIAIJEDEC specifications, 
has been specially presented in order that the performance of the product can be 
readily evaluated within any required equipment design. 

The SGS-THOMSON range of packages includes all of the most commonly used 
plastic and ceramic dual-in-line as well as surface mounting packages. New develop
ments in packaging include the PLCC package. As with all DIL packages all the surface 
out-line packages (SO) are made to JEDEC standards. 

Additionally, general considerations that should be taken into account in the operation 
and application of Low Power Schottky integrated circuits are described. 
Selection guides are included to simplify the task of choosing the best combination of 
circuits for a system. 

The databook also contains the results of the reliability studies made by SGS-THOMSON 
of its Low Power Schottky devices. 
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Type 
Number 

T74LSOO 
T74LS01 
T74LS02 
T74LS03 
T74LS04 
T74LS05 
T74LS08 
T74LS09 
T74LS10 
T74LS11 
T74LS12 
T74LS13 
T74LS14 
T74LS15 
T74LS20 
T74LS21 
T74LS22 
T74LS26 
T74LS27 
T74LS28 
T74LS30 
T74LS32 
T74LS33 
T74LS37 
T74LS38 
T74LS40 
T74LS42 
T74LS51 
T74LS54 
T74LS55 
T74LS74A 
T74LS75 
T74LS83A 
T74LS86 
T74LS90 
T74LS91 
T74LS92 
T74LS93 
T74LS95B 
T74LS109A 
T74LS112A 
T74LS113A 
T74LS114A 
T74LS125A 
T74LS126A 
T74LS132 
T74LS133 
T74LS136 

ALPHANUMERICAL INDEX 

Function 

Quad 2-lnput NAND Gate ..... . 
Quad 2-lnput NAND Gate (Open collector) 
Quad 2-lnput NOR Gate . . . . . . . . 
Quad 2-lnput NAND Gate (Open collector) 
Hex Inverter . . . . . . . . . . . 
Hex Inverter (Open Collector) . . . 
Quad 2-lnput AND Gate . . . . . . . . . . 
Quad 2-lnput AND Gate (Open Collector) 
Triple 3-lnput NAND Gate .... . 
Triple 3-lnput AND Gate . . . . .. . 
Triple 3-lnput NAND Gate (Open Collector) 
Dual 4-lnput NAND Schmitt Trigger ... . 
Hex Schmitt Trigger Inverter ...... . 
Triple 3-lnput AND Gate (Open Collector) 
Dual 4-lnput NAND Gate . . . . 
Dual 4-lnput AND Gate ........ . 
Dual 4-lnput NAND Gate (Open Collector) 
Quad 2-lnput NAND Buffer (Open Collector) 
Triple 3-lnput NOR Gate . . 
Quad 2-lnput NOR Buffer . . . . . . . 
8-lnput NAND Gate . . . . . . . . . . . 
Quad 2-lnput OR Gate . . . . . . . . . . 
Quad 2-lnput NOR Buffer (Open Collector) 
Quad 2-lnput NAND Buffer . . . . . . . . . . 
Quad 2-lnput NAND Buffer (Open Collector) .. 
Dual 4-lnput NAND Buffer . . . . . . . . . 
1-of-10 Decoder . . . . . . . . . . ..... 
Dual 2-Wide 2-lnput/3-lnput AND-OR-INVERT Gate 
2-3-3-2-lnput AND-OR-INVERT Gate .... . 
2-Wide 4-lnput AND-OR-INVERT Gate ...... . 
Dual D-Type Positive Edge-Triggered Flip-Flop .. 
4-Bit D Latch . . . . . . . . . . 
4-Bit Full Adder with Fast Carry . . 
Quad 2-lnput Exclusive OR Gate . . . . . 
Decade Counter . . . . . . . . . 
8-Bit Shift Register Serial-In Serial-Out 
Divide-by-12 Counter . . . .... 
4-Bit Binary Counter . . . . . . . . 
4-Bit Shift Register . . . . . . . . . . 
Dual JK Positive Edge-Triggered Flip-Flop 
Dual JK Negative Edge-Triggered Flip-Flop 
Dual JK Negative Edge-Triggered Flip-Flop 
Dual JK Negative Edge-Triggered Flip-Flop 
Quad 3-State Buffer (LOW Enable) ... . 
Quad 3-State Buffer (HIGH Enable) ...... . 
Quad 2-lnput Schmitt Trigger NAND Gate ... . 
13-lnput NAND Gate . . . . . . . . . . . . 
Quad 2-lnput Exclusive OR Gate (Open Collector) 

Package 
DIP 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
16 
14 
14 
14 
14 
16 
16 
14 
14 
14 
14 
14 
14 
16 
16 
14 
14 
14 
14 
14 
16 
14 

Page 
Number 

47 
51 
55 
59 
63 
67 
71 
75 
79 
82 
87 
91 
95 
99 

103 
107 
111 
115 
119 
123 
127 
131 
135 
139 
143 
147 
151 
155 
159 
163 
167 
173 
177 
181 
185 
193 
185 
185 
197 
203 
209 
215 
221 
227 
227 
233 
237 
241 

--------------------------~~~JI ---------------------------
5 



Type 
Number 

T74LS138 
T74LS139 
T74LS148 
T74LS151 
T74LS152 
T74LS153 
T74LS155 
T74LS156 
T74LS157 
T74LS158 
T74LS160A 
T74LS161A 
T74LS162A 
T74LS163A 
T74LS164 
T74LS166 
T74LS168 
T74LS169 
T74LS170 
T74LS174 
T74LS175 
T74LS181 
T74LS190 
T74LS191 
T74LS192 
T74LS193 
T74LS194A 
T74LS195A 
T74LS196 
T74LS197 
T74LS240 
T74LS241 
T74LS244 
T74LS245 
T74LS248 
T74LS251 
T74LS253 
T74LS256 
T74LS257A 
T74LS258A 
T74LS259 
T74LS260 
T74LS266 
T74LS273 
T74LS279 
T74LS280 
T74LS283 
T74LS290 

ALPHANUMERICAL INDEX 

Function 

1-of-8 Decoder/Demultiplexer . . . . . . . 
Dual1-of-4 Decoder/Demultiplexer . . . . 
8-lnput to 3-Line Priority Encoder . . . . 
8-lnput Multiplexer . . . . . . . . . . . . . . 
8-lnput Multiplexer . . . . . . . . . . . . . . 
Dual 4-lnput Multiplexer . . . . . . . . . . . . . . . 
Dual1-of-4 Decoder/Demultiplexer . . . . . . . . . 
Dual 1-of-4 Decoder/Demultiplexer (Open Collector) 
Quad 2-lnput Multiplexer (Non Inverting) . . . . . 
Quad 2-lnput Multiplexer (Inverting) . . . . . . . . . . . 
BCD Decade Counter, Asynchronous Reset . . . . . . 
4-Bit Binary Counter, Asynchronous Reset . . 
BCD Decade Counter, Synchronous Reset . . 
4-Bit Binary Counter, Synchronous Reset . . 
8-Bit Shif Register (Serial-In Parallel-Out) 
8-Bit Shift Register (Parallel-In Serial-Out) 
Up/Down Decade Counter . . . . . . . . . . . 
Up/Down Binary Counter . . . . . . . . . . . 
4x4 Register File (Open Collector) . . . . . . . 
Hex D-Type Flip-Flop with Clear . . . . . . . . . 
Quad D-Type Flip-Flop with Clear . . . . . . . . 
4-BitALU . . . . . . . . . . . . . . . . . . . . 
Presettable BCD/Decade Up/Down Counter . . . . . 
Presettable 4-Bit Binary Up/Down Counter . . 
Presettable BCD/Decade Up/Down Counter . . 
Presettable 4-Bit Binary Up/Down Counter . . . . . . 
4-Bit Right/Left Shift Register . . . . . . . 
4-Bit Shift Register . . . . . . . . . . . . . . . . 
Decade Counter . . . . . . . . . . . . . . . . . 
4-Bit Binary Counter . . . . . . . . . . . . . . . 
Octal Inverting Bus/Line Driver (3-State) . . . . 
Octal Bus Line Driver (3-State) . . . . . . . . . . . . 
Octal Non Inverting Driver (3-State) . . . . . . . . . . 
Octal Non Inverting Bus Transceiver (3-State) .. 
BCD to 7-Segment Decoder/Driver with Pull-Ups 
8-lnput Multiplexer (3-State) . . . . . ..... 
Dual 4-lnput Multiplexer (3-State) . . . . . . . . 
Dual 4-Bit Addressable Latch . . . . . . . . 
Dual 2-lnput Multiplexer (3-State) . . . . . . . . 
Dual 2-lnput Multiplexer (3-State) . . . . . . . . 
8-Bit Addressable Latch . . . . . . . . . . . . 
Dual 5-lnput NOR Gate . . . . . . . . . . . . 
Quad 2-lnput Exclusive NOR Gate (Open Collector) 
Octal D-Type Flip-Flop with Master Reset . . . . . . . 
Quad Set-Reset Latch . . . . . . . . . . . . . . . . 
9-Bit Odd/Even Parity Generator/Checker . . . . . . . 
4-Bit Binary Full Adder (Rotated LS83A) . . . . . . 
Decade Counter . . . . . . . . . . . . . . . . . . . . 

Package 
DIP 

16 
16 
16 
16 
14 
16 
16 
16 
16 
16 
16 
16 
16 
16 
14 
16 
16 
16 
16 
16 
16 
24 
16 
16 
16 
16 
16 
16 
14 
14 
20 
20 
20 
20 
16 
16 
16 
16 
16 
16 
16 
14 
14 
20 
16 
14 
16 
14 

Page 
Number 

245 
249 
253 
257 
261 
265 
269 
269 
275 
279 
283 
283 
283 
283 
291 
297 
303 
303 
311 
317 
323 
329 
337 
337 
347 
347 
355 
361 
367 
367 
375 
375 
375 
379 
383 
387 
393 
399 
405 
411 
417 
423 
427 
431 
435 
439 
443 
447 
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Type 
Number 

T74LS293 
T74LS295A 
T74LS298 
T74LS352 
T74LS353 
T74LS365A 
T74LS366A 
T74LS367A 
T74LS368A 
T74LS373 
T74LS374 
T74LS377 
T74LS378 
T74LS379 
T74LS390 
T74LS393 
T74LS395A 
T74LS399 
T74LS490 
T74LS533 
T74LS534 
T74LS540 
T74LS541 
T74LS645 
T74LS670 

ALPHANUMERICAL INDEX 

Function 

4-Bit Binary Counter . . . . . . . . . . . . . . . . . . . . . 
4-Bit Shift Register (3-State) . . . . . . . . . . . . . . . . 
Quad 2-lnput Multiplexer with Output Latches . . . . . . . 
Dual 4-lnput Multiplexer (Inverting LS153) . . . . . . . . . 
Dual 4-lnput Multiplexer (3-State LS352) . . . . . . . . . . 
Hex Buffer with Common Enable (3-State) . . . . . . . . . 
Hex Inverter Buffer with Common Enable (3-State) .... . 
Hex Buffer, 4-Bit and 2-Bit (3-State) ............ . 
Hex Inverter Buffer, 4-Bit and 2-Bit (3-State) ....... . 
Octal Transparent Latch (3-State) . . . . . . . . . . . . . . 
Octal D-Type Flip-Flop (3-State) ............. . 
Octal D-Type Flip-Flop with Common Enable . . . . . . . . 
Hex D-Type Flip-Flop with Enable . . . . . . . . . . . . . . 
4-Bit D-Type Flip-Flop with Enable ............ . 
Dual Decade Counter ................... . 
Dual 4-Bit Binary Counter . . . . . . . . . . . . . . . . . . 
4-Bit Shift Register (3-State) . . . . . . . . . . . . . . . . 
Quad 2-lnput Multiplexer with Output Register . . . . . . . 
Dual Decade Counter . . . . . . . . . . . . . . . . . . . . 
Octal Transparent Latch (3-State) . . . . . . . . . . . . . . 
Octal D-Type Flip-Flop (3-State) . . . . . . . . . . . . . . 
Octal Inverting Buffer/Une Driver (3-State) . . . . . . . . . 
Octal Buffer/Line Driver (3-State) ............. . 
Octal Non Inverting Bus Transceiver (3-State) ...... . 
4x4 Register File (3-State) ................ . 

Package 
DIP 

14 
14 
16 
16 
16 
16 
16 
16 
16 
20 
20 
20 
16 
16 
16 
14 
16 
16 
16 
20 
20 
20 
20 
20 
16 

Page 
Number 

447 
455 
461 
467 
471 
477 
477 
477 
477 
481 
487 
493 
497 
501 
505 
505 
511 
519 
523 
529 
529 
533 
533 
539 
543 
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Type 
Number 

AND Gates 

LS08 

LS09 

LS11 

LS15 

LS21 

OR Gate 

I LS32 

NAND Gate 

LSOO 

LS01 

LS03 

LS10 

LS12 

LS13 

LS20 

LS22 

LS26 

LS30 

LS37 

LS38 

LS40 

LS132 

LS133 

NOR Gate 

LS02 

LS27 

LS28 

LS33 

LS260 

EXOR 

LS86 

LS136 

SELECTION GUIDE 

Function Page 

Quad 2-lnput AND Gate 71 

Quad 2-lnput AND Gate (Open Collector) 75 

Triple 3-lnput AND Gate 82 

Triple 3-lnput AND Gate (Open Collector) 99 

Dual 4-lnput AND Gate 107 

I Quad 2-lnput OR Gate . . . . . . . . . . . . . . . . . . . . . . . . I 131 

Quad 2-lnput NAND Gate 

Quad 2-lnput NAND Gate (Open Collector) 

Quad 2-lnput NAND Gate (Open Collector) 

Triple 3-lnput NAND Gate 

Triple 3-lnput NAND Gate (Open Collector) 

Dual 4-lnput NAND Schmitt Trigger 

Dual 4-lnput NAND Gate 

Dual4-lnput NAND Gate (Open Collector) 

Quad 2-lnput NAND Buffer (Open Collector) 

8-lnput NAND Gate 

Quad 2-lnput NAND Buffer 

Quad 2-lnput NAND Buffer (Open Collector) 

Dual4-lnput NAND Buffer 

Quad 2-lnput Schmitt Trigger NAND Gate 

13-lnput NAND Gate 

Quad 2-lnput NOR Gate 

Triple 3-lnput NOR Gate 

Quad 2-lnput NOR Buffer 

Quad 2-lnput NOR Buffer (Open Collector) 

Dual 5-lnput NOR Gate 

Quad 2-lnput Exclusive OR Gate ........ . 

Quad 2-lnput Exclusive OR Gate (Open Collector) 

47 

51 

59 

79 

87 

91 

103 

111 

115 

127 

139 

143 

147 

233 

237 

55 

119 

123 

135 

423 

181 

241 
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SELECTION GUIDE 

Type 
Number 

EX NOR 

Function 

I LS266 I Quad 2-lnput Exclusive NOR Gate (Open Collector) . . . . . . . . . 

NOT 

LS04 Hex Inverter 

LS05 Hex Inverter (Open Collector) 

LS14 Hex Schmitt Trigger Inverter 

AND-OR-INVERT 

LS51 Dual 2-Wide 2-lnpuV3-Input AND-OR-INVERT Gate .. 

LS54 2-3-3-2-lnput AND-OR-INVERT .. 

LS55 2-Wide 4-lnput AND-OR-INVERT Gate .. • • 0 • 

BUFFERS 

LS125A Quad 3-State Buffer (LOW Enable) ... 

LS126A Quad 3-State Buffer (HIGH Enable) ... 
LS240 Octal Inverting Bus/Line Driver (3-State) . . . 0 ••• 

LS241 Octal Bus Line Driver (3-State) . . . . . .. 
LS244 Octal Non Inverting Driver (3-State) .. . . 
LS245 Octal Non Inverting Bus Transceiver (3-State) 

LS365A Hex Buffers with Common Enable (3-State) 

LS366A Hex Inverter with Common Enable (3-State) 

LS367A Hex Buffers, 4-Bit and 2-Bit (3-State) .. . . 

LS368A Hex Inverter Buffer, 4-Bit and 2-Bit (3-State) 

LS540 Octal Inverting Buffer/Line Driver (3-State) 

LS541 Octal Buffer/Line Driver (3-State) .. . .. . . . . . . 

LS645 Octal Non Inverting Bus Transceiver (3-State) . . . . . . . . .. 

FLIP-FLOPS 

LS74A Dual D-Type Positive Edge-Triggered Flip-Flop .. 
LS109A Dual JK Positive Edge-Triggered Flip-Flop 

LS112A Dual JK Negative Edge-Triggered Flip-Flop . 

LS113A Dual JK Negative Edge-Triggered Flip-Flop . 

LS114A Dual JK Negative Edge-Triggered Flip-Flop . 

Page 

427 

63 

67 

95 

155 

159 

163 

227 

227 

375 

375 

375 

379 

477 

477 

477 

477 

533 

533 

539 

167 

203 

209 

215 

221 
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Type 
Number Function 

ARITHMETIC OPERATORS 

LS83A 4-Bit Full Adder with Fast Carry 

LS181 4-BitALU 

LS283 4-Bit Binary Adder (Rotated LS83A) 

COUNTERS 

LS90 Decade Counter 

LS92 Divide-by-12 Counter 

LS93 4-Bit Binary Counter 

LS160A BCD Decade Counter, Asynchronous Reset 

LS161A 4-Bit Binary Counter, Asynchronous Reset 

LS162A BCD Decade Counter, Synchronous Reset 

LS163A 4-Bit Binary Counter, Synchronous Reset 

LS168 Up/Down Decade Counter 

LS169 Up/Down Binary Counter 

LS190 Presettable BCD/Decade Up/Down Counter 

LS191 Presettable 4-Bit Binary Up/Down Conter 

LS192 Presettable BCD/Decade Up/Down Counter 

LS193 Presettable 4-Bit Binary Up/Down Counter 

LS196 Decade Counter 

LS197 4-Bit Binary Counter 

LS290 Decade Counter 

LS293 4-Bit Binary Counter 

LS390 Dual Decade Counter 

LS393 Dual 4-Bit Binary Counter 

LS490 Dual Decade Counter 

DECODER/DEMULTIPLEXERS 

LS42 1 -of -1 0 Decoder 

LS138 1-of-8 Decoder/Demultiplexer 

LS139 Dual 1-of-4 Decoder/Demultiplexer 

LS155 Dual1-of-4 Decoder/Demultiplexer 

LS156 Dual 1-of-4 Decoder/Demultiplexer (Open Collector) 

LS256 Dual 4-Bit Addressable Latch 

LS259 8-Bit Addressable Latch 

SELECTION GUIDE 

Page 

177 

329 

443 

185 

185 

185 

283 

283 

283 

283 

303 

303 

337 

337 

343 

347 

367 

367 

447 

447 

505 

505 

523 

151 

245 

249 

269 

269 

399 

417 
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SELECTION GUIDE 

Type 
Number 

MULTIPLEXERS 

LS151 

LS152 

LS153 

LS157 

LS158 

LS251 

LS253 

LS257A 

LS258A 

LS298 

LS352 

LS353 

LS399 

Function 

8-lnput Multiplexer 

8-lnput Multiplexer 

Dual 4-lnput Multiplexer . . . . . . . . . . 
Quad 2-lnput Multiplexer (Non Inverting) 

Quad 2-lnput Multiplexer (Inverting) 

8-lnput Multiplexer (3-State) .... 

Dual 4-lnput Multiplexer (3-State) . . 

Quad 2-lnput Multiplexer (3-State) . . . 
Quad 2-lnput Multiplexer (3-State) . . . 
Quad 2-lnput Multiplexer with Output Latches 

Dual 4-lnput Multiplexer (Inverting LS153) 

Dual 4-lnput Multiplexer (3-State LS352) . . 

Quad 2-lnput Multiplexer with Output Register 

LATCHES AND FLIP-FLOP 

LS75 4-Bit D Latch 

LS170 4x4 Register F1le (Open Collector) 

LS174 Hex D-Type Flip-Flop with Clear 

LS175 Quad D-Type Flip-Flop with Clear 

LS197 4-Bit Binary Counter . 

LS256 Dual 4-Bit Addressable Latch 

LS259 8-Bit Addressable Latch 

LS273 Octal D-Type Flip-Flop with Master Reset 

LS279 Quad Set-Reset Latch 

LS298 Quad 2-lnput Multiplexer with Output Latches 

LS373 Octal Transparent Latch (3-State) 

LS374 Octal D-Type Flip-Flop (3-State) .. 

LS377 Octal D-Type Flip-Flop with Common Enable 

LS378 Hex D-Type Flip-Flop with Enable . 

LS379 4-Bit D-Type Flip-Flop with Enable 

LS533 Octal Transparent Latch (3-State) 

LS534 Octal D-Type Flip-Flop (3-State) 

LS670 4x4 Register File (3-State) 

Page 

257 

261 

. . . . . ... . . 265 

. . . . . . . .. .... 275 

279 

387 

. . . . . . .. .... 393 

.. 405 

.. 411 

.. 461 

467 

... 471 

. . . . . ... . . . 519 

173 

311 

317 

.. 323 

367 

399 

417 

.. 431 

.. 435 

461 

481 

487 

.. . . 493 

.. 497 

.. 501 

.. 529 

.. 529 

.. 543 
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Type 
Number 

REGISTERS 

LS91 

LS95B 

LS164 

LS166 

LS170 

LS174 

LS175 

LS194A 

LS195A 

LS273 

LS295A 

LS298 

LS374 

LS377 

LS378 

LS379 

LS395A 

LS399 

LS534 

LS670 

Function 

8-Bit Shift Register Serial-In Serial-Out 

4-Bit Shift Register 0 0 

8-Bit Shift Register (Serial-In Parallel-Out) 0 0 

8-Bit Shift Register (Parallel-In Serial-Out) 

4x4 Register File (Open Collector) 

Hex D-Type Flip-Flop with Clear 

Quad D-Type Flip-Flop with Clear 0 

4-Bit RighVLeft Shift Register 

4-Bit Shift Register 

Octal D-Type Flip-Flop with Master Reset 

4-Bit Shift Register (3-State) 

Quad 2-lnput Multiplexer with Output Latches 

Octal D-Type Flip-Flop (3-State) 

Octal D-Type Flip-Flop with Common Enable 

Hex D-Type Flip-Flop with Enable 0 

4-Bit D-Type Flip-Flop with Enable 0 0 

4-Bit Shift Register (3-State) 0 0 

Quad 2-lnput Multiplexer with Output Register 

Octal D-Type Flip-Flop (3-State) 0 0 

4x4 Register File (3-State) 0 0 

PRIORITY ENCODERS 

0 0 

0 0 

0 0 

0 0 

0 0 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 0 0 0 

0 0 

0 0 0 0 0 0 

0 0 0 0 

I LS148 Is-Input to 3-Line Priority Encoder 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DISPLAY DECODER/DRIVERS (BCD To Seven Segment) 

I LS248 I BCD to ?-Segment Decoder/Driver with Pull-Ups 0 0 0 0 0 0 0 0 0 0 0 

PARITY GENERATOR CHECKERS 

I LS280 I 9-Bit Odd/Even Parity Generator/Checker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Page 

193 

197 

291 

297 

311 

317 

323 

355 

361 

431 

455 

461 

487 

493 

497 

501 

511 

519 

529 

543 

253 

383 

439 
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PRODUCT OVERVIEW 

THE PRODUCT FEATURES 

In the world of semiconductors, the TTL family has 
been for several years, one of the most diffused 
technologies in the field of integrated circuits. The 
Low Power Schottky technology represents the 
most successful evolution of the basic TTL. Its main 
advantages are: 

-reduced chip size 

-lower power dissipation 
higher switching speed 

Nowadays the LPS Family has substantially re
placed the TTL Family, and it is the most diffused 
among bipolar digital ones. SGS-THOMSON is 
present in this field with a wide range of highly 
reliable TTL-LS products. 
The TTL-LS devices are typically used in computer 
mainframes and peripherals, telecom equipment, 
industrial control systems, etc. 

THE PRODUCT TECHNOLOGY 

SGS-THOMSON has improved the already well 
known Schottky technology using the latest avail
able facilities in design and in manufacturing. Our 
design "philosophy" is "quality oriented". This 
means that the lay-out rules give absolute priority to 
device quality, reliability and life-time. 

The performance, the repeatability and the low leak
age level of the principal parameters are fundamen
tal principles in the philosophy of SGS-THOMSON. 
They are guaranteed by the use of advanced, fully 
automated equipment such as: 

- ion implanters for all doping processes 

-computer control and furnaces 

- high precision projection mask aligners 
-wafer by wafer sputtering equipment 
For the TTL-LS Family SGS-THOMSON is the first 
semiconductor manufacturer to use only 5" wafers 

with fully implanted doping processes. In this way, 
wafer handling is greatly reduced leading to a much 
higher level of quality and productivity. 

The Low Power Schottky TTL family combines a 
current and power reduction by a factor 5, com
pared to 7 400 TTL. 

This is compled with anti-saturation Schottky diode 
clamping and advanced processing, using shal
lower diffusions and higher sheet resistivity to obtain 
circuit performances better than conventional TTL. 

To the system designer the advantages of the TIL
LS family are many: 

• Lower supply current allows smaller, cheaper 
power supplies, reducing equipment cost, size 
and weight. 

• Lower power consumption means less heat is 
generated, which simplifies thermal design. Pack
ing density can be increased or cooling require
ments reduced, or perhaps both. The number of 
cooling fans can be reduced, or slower, quieter 
ones substituted. 

• Reliability is enhanced, since lower dissipation 
causes less chip temperature rise above ambient; 
lower junction temperature increases MTBF. Also, 
lower chip current densities minimizes metal re
lated failure mechanisms. 

• Less noise is generated, since the improved tran
sistors and lower operating currents lead to much 
smaller current spikes than standard TTL, which 
in turn means that fewer or smaller power supply 
decoupling capacitors are needed. 
In addition, load currents are only 25% of standard 
TTL and 20% of HTTL, which means that when a 
logic transition occurs, current changes along sig
nal lines are proportionately smaller, as are the 
changes in ground current. 
Rise and fall times and thus wiring rules, are the 
same as for standard TTL and more relaxed than 
for HTTL or STTL. 

• Simplified MOS to TTL interfacing is provided, 
since the input load current of LSTTL is only 25% 
of a standard TTL load . 

• Ideally suited for CMOS to TTL interfacing. CMOS 
and most other 4000 or 74C CMOS are designed 
to drive one LS input load at 5.0V. The LS can also 
interface directly with CMOS operating up to 15V 
due to high voltage Schottky input diodes. 

• Best TTL to MOS or CMOS driver. With the mod
est input current of MOS or CMOS as a load, any 
LS output will rise up to within 1V of Vee, and can 
be pulled up to 1 OV with an external resistor. 

• Interfaces directly with other TTL types, as indi
cated in the input and output loading tables. 

----------------------------- ~~~©~~~~ -----------------------------
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Circuit Characteristics 

The LS circuit features are most easily explained by 
using the 74LSOO 2-input NAND gate as an 
example of the input/output circuits of all LS TTL. 
While the logic function and the basic structure of 
LS circuis are the same as conventional TTL, there 
are also significant differences, as we can see in 
Figure 1. 

Figure 1. 

•cc 

110U 

Input Configuration 

The various input configurations which SGS
THOMSON uses are described below. 
The most common input configuration used by 
SGS-THOMSON in the LS family includes a Schott
ky Diode (see Fig. 2). 

Figure 2. Diode Input 
~--------------------. 

Q 

.... ... 

PRODUCT OVERVIEW 

With respect to the standard multi-emitter this layout 
is much faster and has a high input breakdown 
voltage. 
The circuits including an input diode have been 
tested for leakage with 

ViN=7V 

The voltage breakdown is typically 15V. 
Fig. 7 shows the transfer characteristic of a gate 
with the structure of fig. 2. 

The thereshold voltage is: 

VTH = 2VsE-VF= 1.05V 
at: T= 25° 

Figure 3. Diode Cluster Input 

S-IISI 

This configuration (see fig. 3) is incorporated in 
some circuits to slightly improve the VTH with re
spect to the input diode configuration. 
In this case the threshold voltage becomes. 

VTH = 2VsE. 

Figure 4. PNP Input 

5·1149 

This configuration (see fig. 4) is an improvement of 
the diode cluster. Besides VTH = 2VBE there is also 
a reduction of the current supplied by the input. Here 
the equivalent input resistance is amplified by the 
gain of the transistor with respect to the input diode 
configuration.Therefore: RIN(PNP)=~mb(PNP)XRIN 

--------------------------~~~ ---------------------------
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PRODUCT OVERVIEW 

Figure 5. Emitter Inputs 

( 

This is the standard layout (see fig. 5) used by the 
old TTL family this has both a breakdown voltage 
greater than 5.5V and a threshold voltage: 

VTH=2VsE-VCESAT 

which is slightly higher than that of the input diode 
configuration. All the inputs described have a 
Schottky clamping diode which conducts when the 
input signal becomes negative. (Fig. 6) 
This limits the undershoot and minimizes the ringing in 
long interconnections which work as transmission lines. 
This ringing could become significant when the 
delay along an interconnection is greater than a 
quarter of the fall time of the driving signal. 
The clamping diode must be used only to sink the 
transient current and not for "steady state clamp
ing". The effective input capacitance of an LS-TTL 
is 3.3 pF. 
For each internal function driven by the input, 1.5pF 
is added. 

Figure 6. Typical Input Current Voltage 
Characteristics 
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Output Configuration 

The base of the pull-down output transistor is re
turned to ground through a resistor-transistor net
work instead of through a simple resistor. This 
squares up the transfer characteristics (see fig. 7) 
since it prevents conduction in the phase splitter 
until base current is supplied to the pull-down output 
transistor. 

The "squaring network" improves the propagation 
delay be creating a path of low resistance to dis
charge the base capacitance of 05 during turn-off. 
The output pull-up circuit is a 2-transistor Darlington 
circuit with the base of the output transistor returned 
through a 5k!l resistor to the output terminal. This 
configuration allows the output to pull-up to one VBE 
below Vee for low values of output current. 

Figure 7. Typical Output Versus Input Voltage 
Characteristics 
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The LS outputs use a Schottky diode in series with 
the Darlington collector resistor. This diode allows 
the output to be pulled substantially higher than Vee 
(e.g., to + 1 OV, convenient for interfacing with 
CMOS). For the same reason the parasitic diode of 
the base return resistor is connected to the Darling
ton common collector, not to Vee. 

Figure 8 shows the extra circuitry used to obtain the 
"high Z" condition in 3-state outputs. When the 
Output Enable signal is LOW, both the phase splitter 
and the Darlington pull-up are turned off. In this 
condition the output of 2 or more such circuits to be 
connected together in a bus application where only 
one output is enabled at any particular time. 

------------~If~------------
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PRODUCT OVERVIEW 

Figure 8. Typical 3-State Output Control v(t) =VoL+ 1.9J.!(t)[1 + cosrot]-

Output Charateristics 

Figure 9 shows the Low state output characteristics. 
For Low loL values, the pull-down transistor is 
clamped Out of deep saturation which contributes 
to speed. The curves also show the clamping effect 
when loL tends to go negative, as it often does due 
to reflections on a long interconnection after a ne
gative-going transition. 
This clamping effect helps to minimize ringing. 

The waveform of a rising output signal resembles 
an exponential, except that the signal is slightly 
rounded at the beginning of the rise. Once past this 
initial rounded portion, the starting leading edge rate 
of rise is approximately 0.5 V/ns with a 15 pF load 
and 0.25V/ns with a 50pF load. For analytical pur
poses, the rising waveform can be approximated by 
the following expression. 

v(t) =VoL+ 3.7 [1 - esp (-tiT)] 
where 

T = 8 ns for CL = 15pF 
= 16 ns for CL = 50pF 

The waveform of a falling output signal resembles 
that part of a cosine wave between the angles o oo 
and 180°. 
Fall times from 90% to 10% are approximately 4.5 
ns with a 15pF load and 8.5ns with a 50pF load. 
Equivalent edge rates are approximately 0.8 V/ns 
and 0.4 V/ns, respectively. For analytical purposes, 
the falling waveform can be approximated by the 
following expression. 

- 1 .9 J.! (t-a)[1 + cosro(t-a)] 

where Fort in nanoseconds 

J.!(t)= 0 fort < 0 
= 1 fort> 0 

and 

J.!(t- a)= 0 fort < a 
= 1 fort> a 

and CL = 15 pF 
a = 7.5ns, ro = 0.42 

For CL =50 pF 

a= 14ns, ro = 0.23 

Figure 9. Typical Output Current - Voltage 
Characteristics 
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PRODUCT OVERVIEW 

AC Switching Characteristics 

The average propagation delay of a Low Power 
Schottky gate is 5 ns at a load of 15 pF as shown in 
Figure 11. The delay times increase at an average 
of 0.08 ns/pF for larger values of capacitive load. 
These delay times are relatively insensitive to vari
ations in power supply and temperature. The aver
age propagation delay time changes less than 
1.0ns over temperature range and less than 0.5 ns 
with Vee for the military temperature and voltage 
ranges. (See Figures 12 and 13). 

Figure 11. Typical Propagation Delay Versus 
Load Capacitance 
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Figure 12. Propagation Delay Change with 
Temperature 
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Figure 13. Propagation Delay Change Supply 
Voltage 
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LIST OF SYMBOLS 

DC SYMBOLS AND DEFINITIONS VT+ Positive-going threshold voltage 

VOLTAGES- All voltages are referenced to ground. 
The input voltage of a variable thre-
shold device (i.e., Schmitt Trigger) 

Negative voltage limits are specified as absolute that is interpreted as a V1H as the input 
values (i,e, - 10 Vis greater thant -1.0 V). transition rises from below VT-(MIN). 

CURRENTS- Positive current is defined as conven- Vr- Negative-going threshold voltage 
tiona! current flow into a device. Negative current is The input voltage of a variable thre-
defined as conventional current flow out of a device. shold device (i.e. Schmitt Trigger) 
All current limits are specified absolute values. that is interpreted as a V1L as the 

input transition falls from above 
VT+(MAX)· 

Vee Supply voltage - The range of Icc Supply current - The current flow-
power supply voltage over which the ing into the Vee supply terminal of a 
device is guaranteed to operate circuit with the specified input condi-
within the specified limits. tions and the outputs open. When 

Vco(MAX) Input clamp diode voltage - The 
not specified, input conditions are 
chosen to guarantee worst case 

most negative voltage at an input operation. 
when 18 rnA is forced out of that 
input terminal. This parameter guar- liH Input HIGH current - The current 
antees the integrity of the input flowing into an input when a speci-
diode which is intended to clamp lied HIGH voltage is applied. 
negative ringing at the input termi- ilL Input LOW current - The current nal. flowing out of an input when a spe-

ViH Input HIGH voltage - The range of cified LOW voltage is applied. 
input voltages that represents a loH Output HIGH current- The leakage 
logic HIGH in the system. current flowing into a turned off open 

ViH(MIN) Minimum input HIGH voltage - collector output with a specified 
The minimum allowed input HIGH in HIGH output voltage applied. For 
a logic system. This value repre- devices with a pull-up circuit, the loH 
sents the guaranteed input HIGH is the current flowing out of an output 
threshold for the device. which is in the HIGH state. 

ViL Input LOW voltage - The range of loL Output LOW current - The current 
input voltages that represents a flowing into an output which is in the 
logic LOW in the system. LOW state. 

ViL(MAX) Maximum input LOW voltage - los Output short circuit current 
The maximum allowed input LOW in The current flowing out of an output 
a system. This value represents the which is in the HIGH state when that 
guaranteed input LOW threshold for output is short circuit to ground (or 
the device. other specified potential). 

VoH(MJN) Output HIGH voltage - The mini- lozH Output off current HIGH- The cur-
mum voltage at an output terminal rent flowing into a disabled 3-state 
for the specified output current loH output with a specified HIGH output 
and the minimum value of Vee. voltage applied. 

VoL(MAX) Output LOW voltage - The maxi- lozL Output off current LOW- The cur-
mum voltage at an output terminal rent flowing out of a disabled 3-state 
sinking the maximum specified load output with a specified LOW output 
current loL. voltage applied. 

i.V ~~~~ -------------
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LIST OF SYMBOLS 

AC SWITCHING PARAMETERS 

fMAX Troggle frequency/operating fre-
quency - The maximum rate at 
which clock pulses may be applied 
to a sequential circuit. Above this 
frequency the device may cease to 
function. 

IPLH Propagation delay time - The time 
between the specified reference 
points, normally 1.3V on the input 
and output voltage waveforms, with 
the output changing from the 
defined LOW level to the defined 
HIGH level. 

IPHL Propagation delay time - The time 
between the specified reference 
points, normally 1.3V on the input 
and output voltage waveforms, with 
the output changing from the 
defined HIGH level to the defined 
LOW level. 

tw Pulse width- The time between 1.3 
V amplitude points on the leading 
and trailing edges of a pulse. 

lh Hold time - The interval immedi-
ately following the active transition 
of the timing pulse (usually the clock 
pulse) or following the transition of 
the control input to its latching level, 
during which interval the data to be 
recognized must be maintained at 
the input to ensure its continued rec-
ognition. A negative hold time indi-
cates that the correct logic level may 
be released prior to the active Iran-
sition of the timing pulse and still be 
recognized. 

ts Set-up time - The interval immedi-
ately 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 maintained at 
the input to ensure its recognition. A 
negative set-up time indicates that 
the correct logic level may be in-
itiated sometime after the active 
transition of the timing pulse and still 
be recognized. 

tPHZ 

tpLZ 

tPZH 

IPZL 

tree 

Output disable time (of a 3-state 
output) from LOW level - The time 
between the 1 .3 V on the input and 
a voltage 0.5 V below the steady 
state output HIGH level with the 
3-state output changing from the 
defined HIGH level to a high-imped
ance (off) state. 

Output disable time (of a 3-state 
output) from LOW level -The time 
between the 1.3 V level on the input 
and a voltage 0.5 V above the 
steady state output LOW level with 
the 3-state output changing from the 
defined LOW level to a high-imped
ance (off) state. 

Output enable time (of a 3-state 
output) to a HIGH level - The time 
between the 1.3 V levels of the input 
and output voltage waveforms with 
the 3-state output changing from a 
high-impedance (off) state to a 
HIGH level. 

Output enable time (of a 3-state 
output) to a LOW level - The time 
between the 1.3 V levels of the input 
and output voltage waveforms with 
the 3-state ou1put changing from a 
high-impedance (off) state to a LOW 
level. 

Recovery time- The time between 
the 1 .3 V level on the trailing edge of 
an asynchronous input control pulse 
and the 1 .3 V level on a synchronous 
input (clock) pulse such that the de
vice will respond to the synchronous 
input. 

--------------------------- ~~~~sem ----------------------------
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SUPPLY VOLTAGE AND TEMPERATURE 
RANGE 

The nominal supply voltage (Vee) for all TTL circuits 
is +5.0V. Commercial grade parts are guaranteed 
to perform with a ±5% supply tolerance (±250 mV) 
over an ambient temperature range of ooc to 75°C. 

DESIGN CONSIDERATIONS 

MIL-grade parts are guaranteed to perform with a 
±1 0% supply tolerance (±500 mV) over an ambient 
temperature range -55°C to + 125°C. 
TTL families may be mixed for optimum system 
design. The following table specify the worst case 
noise immunity in mixed systems. 

WORST CASE TTL DC NOISE IMMUNITY/NOISE MARGINS 

Electrical Characteristics 

Item Symbol 
SGS-THOMSON TTL Military (-55 to + 125°C) Commercial (0 to 75°C) 

Units Families 
VtL VH VoL VOH VL VH VoL VOH 

6 TIL Standard TIL (54/74) 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 v 
7 HTIL High Speed TIL (54H/74H) 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 v 

10 LSTIL 
low Power Schottky TIL 
(54LS/74LS) 0.7 2.0 0.4 2.5 0.8 2.0 0.5 2.7 v 

Va. and VOH are the voltages generated at the output v._ and v," are the vottage requored at the input to generate the appropriate output levels. 
The numbers grven above are guaranteed worst-i:ase values. 

LOW Level Noise Margins (Military) LOW Level Noise Margins (Commercial) 

~ TIL HTIL LSTIL Units 
m ~ TTL HTIL LSTTL Units 

m 
TIL 400 400 300 mV TIL 400 400 400 mV 
HTIL 400 400 300 mV HTTL 400 400 400 mV 
LSTIL 400 400 300 mV LSTIL 300 300 300 mV 

From "Vr:x" to "VL" From ·va.· to ·v,L· 

HIGH Level Noise Margins (Military) LOW Level Noise Margins (Commercial) 

~ TIL HTIL LSTTL Units 
m ~ TTL HTIL LSTTL Units 

m 
TIL 400 400 400 mV TIL 400 400 400 mV 
HTIL 400 400 400 mV HTIL 400 400 400 mV 
LSTTL 500 500 500 mV LSTIL 700 700 700 mV 

From "VOH" to "VH" From "VOH" to "Vol" 

------------~~ ------------
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DESIGN CONSIDERATION 

FAN-IN AND FAN·OUT 

In order to simplify designing with SGS-THOMSON 
LSTTL devices, the input and output loading par
ameters of all families are normalized to the follow
ing values: 

1 TTL Unit Load (U.L.) ; 40!!A 
in the HIGH state (Logic "1") 

1 TTL Unit Load (U.L.) ; 1.6 rnA 
in the LOW state (logic "0") 

Input loading and output drive factors of all products 
described in this handbook are related to these 
definitions. 

Examples-Input Load 

1. A 7400 gate, wich has a maximum ilL of 1.6 rnA 
and IIH of 40 11A is specified as having an input load 
factor of 1 U.L. (Also called a fan-in of 1 load). 
2. The 74LS95 which has a value of IlL; 0.8 rnA 
and IIH of 40 !!A on the CP terminal, is specified as 
having an input LOW load factor of 

O.BmA 
1.6mA or 0.5 U.L. 

and an input HIGH load factor of 
40flA 
40flA or 1 U.L. 

3. The 74LSOO gate which has an IlL of 0.36 rnA 
and an liH of 20 flA, has input LOW load factor of 

0.36mA 
1.6mA or 0.225U.L. 

(normally rounded to 0.25 U.L.) and an input HIGH 
load factor of 

20flA 
4011A or 0.5 U.L. 

Examples-Output Drive 

1 . The output of the 7 400 will sink 16 rnA in the LOW 
(logic "0") state and source BOO!!A in the HIGH 
(logic "1 ") state. The normalized output LOW drive 
factor is therefore 

16mA 
1.6mA ; 1 OU.L. 

and the output HIGH drive factor is 
BOOgA 
4011A or 20 U.L. 

2. The output of the 74LSOO (Commercial Grade) 
will sink 8.0 rnA in the LOW state and source 400 
11A in the HIGH state. The normalized output LOW 
drive factor is 

SOmA 
1.6mA or 5 U.L. 

and the output HIGH drive factor is 

400flA 
401lA or 10 U.L. 

Relative load and drive factors for the basic TTL 
families are given in Table 1. 

Table 1 

Family 
Input Load Output Drive 

High Low High Low 

74LSOO 0.5 U.L. 0.25 U.L. 10 U.L. 5 U.L. 

7400 1 U.L. 1 U.L. 20 U.L. 10 U.L. 

9000 1 U.L. 1 U.L. 20 U.L. 10 U.L. 

74HOO 1.25 U.L. 1.25 U.L. 25 U.L. 12.5 U.L. 

74800 1.25 U.L. 1.25 U.L. 25 U.L. 12.5 U.L. 

Values for MSI devices vary s1gn~icant from one element to another 
Consult the appropriate data sheet tor actual characteristics. 

WIRED-OR APPLICATIONS 

Certain TTL devices are provided with an "open" 
collector output to permit the Wired-OR (actually 
Wired-AND) function. This is achieved by connect
ing open collector outputs together and adding an 
external pull-up resistor. 

The value of the pull-up resistor is determined by 
considering the fan-out of the OR tie and the num
ber of devices in the OR tie. 
The pull-up resistor value is chosen from a range 
between a maximum value (established to maintain 
the required VoH with all the OR tied outputs HIGH) 
and a minimum value (established so that the OR 
tie fanout is not exceeded when only one output is 
LOW). 

Minimum and Maximum Pull-Up Resistor Values 

R Vcc<MAXl- VoL 
X(MIN) ; loL - N2<LOWl • 1 .6mA 

R Vcc<MIN)- VoH 
X(MAXl ; Nt • loH + N2(HIGHl • 40flA 

--------------------------- ~~~~~~ ----------------------------
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where 

Rx = External Pull-up Resistor 

= Number of Wired-OR Outputs 

= Number of Input Unit Loads being 
Driven 

IOH=IeEX = Output HIGH Leakage Current 

IOL = LOW Level Fan-out Current of Driving 
Element 

VoL = Output LOW Voltage Level (O.SV) 

VOH = Output HIGH Voltage Level (2.4V) 

Vee = Power Supply Current 

Example: Four 7 4LS03 gate outputs driving four 
other 74LS gates or MSI inputs. 

R _ 5.25V- O.SV _ 4.75V _ 742 n 
X<MINJ - SmA- 1.6mA - 6.4mA -

R 4.75V- 2.4V 2.35V 4 gvn 
X(MINJ = 4 . 1 OOj.IA + 2 . 40j.IA = 0.48mA = · ~· 

where 

N1=4 

N2(HIGH) = 4 • 0.5 U.L. = 2 U.L. 
N2(LOW) = 4 • 0.25 U.L. = 1 U.L. 

IOH = 1 00 j.tA 
IOL=B rnA 

VOL= O.SV 

VOH=2.4V 

Any value of pull-up resistor between 742 nand 
4.9 kn can be used. The lower values yield the 
fastest speeds while the higher values yield the 
lowest power dissipation. 

UNUSED INPUTS 

For best noise immunity and switching speed, un
used TTL inputs should not be left floating, but 
should be held between 2.4V and the absolute 
maximum input voltage. 

Two possible ways of handing unused inputs are: 

1. Connect unused input to Vee. Most 7 4LS inputs 
have a breakdown voltage> 15V and require, there
fore, no series resistor. For all multi-emitter conven
tional TTL inputs, a 1 to 1 Okn current limiting series 
resistor is recommended, to protect against Vee 
transients that exceed 5.5V. 

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

CAUTION: Do not connect an unused LSTTL input 
to another input of the same NAND or AND func
tion. This method, recommended for normal TTL, 
increases the input coupling capacitance and thus 
reduces the ac noise immunity. 

DESIGN CONSIDERATION 

INTERCONNECTION DELAYS 

For those parts of a system in which timing is 
critical, designers should take into account the finite 
delay along the interconnections. These range from 
about 0.12 to 0.15 nslinch for the type of intercon
nections normally used in TTL systems. Exceptions 
occur in system using ground planes with STTL to 
reduce ground noise during a logic transition; 
ground planes give higher distributed capacitance 
and delays of about 0.15 to 0.22 ns/inch. 

Most interconnections on a logic board are short 
enough that the wiring and load capacitance can 
be treated as a lumped capacitance for purposes 
of estimating their effect on the propagation delay 
of the driving circuit. 
When an interconnection is long enough that its 
delay is one-fourth to one-half of the signal transi
tion time, the driver output waveform exhibits no
ticeable slope changes during a transition. This is 
evidence that during the initial portion of the output 
voltage transition the driver sees the characteristic 
impedance of the interconnection (normally 150n 
to 2000), which for transient conditions appears as 
a resistor returned to the quiescent voltage existing 
just before the beginning of the transition. This 
characteristic impedance forms a voltage divider 
with the driver output impedance, tending to pro
duce a signal transition having the same rise or fall 
time as in the no-load condition but with a reduced 
amplitude. This attenuated signal travels to the far 
end of the interconnection, which is essentially an 
unterminated transmission line, whereupon the sig
nal starts doubling. Simultaneously, a reflection 
voltage is generated which has the same amplitude 
and polarity as the original signal, e.g., if the driver 
output signal is positive-going the reflection will be 
positive-going, and as it travels back toward the 
driver it adds to the line voltage. At the instant the 
reflection arrives at the driver it adds algebraically 
to the still-rising driver output, accelerating the transition 
rate and producing the noticeable change in slope. 
If an interconnection is of such length that its delay 
is longer than half the signal transition time, the 
attenuated output of the driver has time to reach 
substantial completion before the reflection arrives. 
In the limit, the waveform observed at the driver 
output is a 2-step signal with a pedestal. In this 
circumstance the first load circuit to receive a full 
signal is the one at the far end, because of the 
doubling effect, while the last one to receive a full 
signal is the one nearest the driver since it must wait 
for the reflection to complete the transition. Thus, 
in a worst-cast situation, the net contribution to the 
overall delay is twice the delay of the interconnec
tion because the initial part of the signal must travel 
to the far end of the line and the reflection must 
return. 

------------~ IL1HLscri -------------
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DESIGN CONSIDERATION 

When load circuits are distributed along an inter
connection, the input capacitance of each will 
cause a small reflection having a polarity opposite 
that of the signal transition, and each capacitance 
also slows the transition rate of the signal as it 
passes by. The series of small reflections, arriving 
back at the driver, is subtractive and has the effect 
of reducing the apparent amplitude of the signal. 
The successive slowing of the transition rate of the 
transmitted signal means that it takes longer for the 
signal to rise or fall to the threshold level of any 
particular load circuit. A rough but workable ap
proach is to treal the load capacitances as an 
increase in the intrinsic distributed capacitance of 
the interconnection. Increasing the distributed ca
pacitance of a transmission line reduces its imped
ance and increases its delay. A good approximation 
for ordinary TTL interconnections is that distributed 
load capacitance decreases the characteristic im
pedance by about one-third and increases the 
delay by one-half. 

Another advantage of LSTTL has to do with its 
output impedance during a positive-going transi
tion. Whereas the low output impedance of STTL 
and HTTL allows these circuits to force a larger 
initial swing into a low impedance interconnection, 
the low output impedance also has a disadvantage. 
It makes the reflection coefficient negative at the 
driven end of the interconnection, a situation that 

exists any time a transmission line is terminated by 
an impedance lower than its characteristics imped
ance. This means that when the reflection from the 
(essentially) open end of the interconnection ar
rives back at the driver it will be re-reflected with the 
opposite polarity. The result is a sequence of re
flected signal which alternate in sign and decrease 
in magnitude, commonly known as ringing. The 
lower the driver output impedance, the greater the 
amplitude of the ringing and the longer it takes to 
damp out. 

The output impedance of LSTTL, on the other 
hand, is closer to the characteristic impedance of 
the interconnections commonly used with TTL, and 
ringing is practically non existent. Thus no special 
packaging is required. This advantage, combined 
with excellent speed, modest edge rates and very 
low transient currents, are some of the reasons that 
designers have found LSTTL extremely easy to 
work with and very cost effective. 

METASTABLE CHARACTERISTIC 
When a setup, hold or recovery time is violated, the 
response of a flip-flop is uncertain. Reliable oper
ation under this condition cannot be guaranteed, 
since there is the probability that the output locks in 
the metastable region for a certain period. 
The metastable state is defined as that time period 
in which the output level is not at logic "0" nor at logic 
"1 ", but stays in the region between 0.8 and 2V. 

--------------------------- ~~seft ----------------------------
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The following test circuits and conditions represent 
SGS's-THOMSON typical AC test procedures. The 
output loading for standard Low Power Schottky 
devices is a 15 pF capacitor. Experimental evidence 
shows that test results using the additional diode
resistor load are within 0.2 ns of the capacitor only 
load. 

The capacitor only load also has the advantage of 
repeatable, easily correlated test results. The input 
pulse rise and fall times are specified at 6 ns to 
closely approximate the Low Power Schottky output 
transitions through the active threshold region. 

The specified propagation delay limits can be guar
anteed with a 15 ns input rise time on all parameters 
except those requiring narrow pulse widths. Any 
frequency measurement over 15MHz or pulse 
width less than 30 ns must be performed with a 
6 ns input rise time. 

Pulse Generator Settings (unless otherwise 
specified) 

Frequency = 1 MHz 

Duty Cycle = 50% 
trLH(trise) = 6ns 

trHL(tfaJI) = 6ns 

Amplitude = 0 to 3V 

Waveforms for Inverting Inputs 

_ . .._., '""l ~1.3V 
Voor ~~~-3-v---------~Jl.J 

SC-0019 

AC TEST CIRCUITS AND WAVEFORMS 

Test Circuit for Standard Output Devices 

* lndudes all probe and jig capacitance 

Test Circuit for Open Collector Output Devices 

* lndudes all probe and jig capacitance 

Non-Inverting Outputs 

SC-10t7 

------------i.V~ ------------
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AC TEST CIRCUITS AND WAVEFORMS 

3-STATE 

:-1111 

DIODES 
1Nl064 

Fig. 1 

Fig. 3 

Fig. 5 

) SW2 

J 

Fig. 2 

Fig. 4 

S-1149 

SWITCHING POSITIONS 

Symbol SW1 SW2 

IPZH Open Closed 

IPZL Closed Open 

IPLZ Closed Closed 

IPHZ Closed Closed 

---------------------------- ~~~~~~ -----------------------------
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RELIABILITY AND FAILURE MECHANISMS 

FUNDAMENTALS 

-Through accelerated stresses we ascertain the 
value of the components failure rates, in terms of 
how many devices (in percent) are expected to fail 
every 1000 hours of operation (A. or F.R.) 

-Failure rate versus time of activity shows the well
known trend. 

-Failure rate 

\____; 
TIME 

S-6909 

During the first time period the products are affected 
by the so-called "infant mortality" intrinsic to all 
semiconductor technologies. End users are very 
sensitive to this parameter which causes early oper
ational failures in their equipment. 

TARGETS 

SGS-THOMSON periodically reviews and publish
es lifetime results; at this time a new set of failure 
rate targets are being defined. These targets are 
translated into actual required test hours. 

The goal is a steady shift of the limits. 

Failure rate A. 

5- 6 ,,0 TIME 

TESTS 

With accelerated tests we define the failure rate of 
the products, then, derating the data for different 
conditions, we know the life expectancy under the 
actual operating conditions. 

RELIABILITY REPORT 

In its simplest form the failure rate (at a given 
temperature) is: 

F.R.=_N_ 
D·H 

N = Number of failures 
Where D = Number of components 

H = Number of testing hours 

(1) 

If we intend to determine the failure rate at other 
temperatures an acceleration factor must be con
sidered. 
Some tests are accelerated by means of increased 
temperature, based on the assumption of the Ar
rhenius law: 

F.R. = Ae·Ea!KTj (2) 

A= Constant 

Ea = Activation energy 

K = Boltzman's constant 

Tj = Junction Absolute temperature 

For two different temp. F.R.(T1)=F(T1, T2)F.R.(T2) 

from (2) it is: F(T1,T2) = EXP [-~a (;1 - ; 2] (3) 

Clearly the choice of an appropriate activation en
ergy, Ea is of paramount importance. 
The different mechanisms which could lead to cir
cuit failure are characterized by specific activation 
energies whose values are published in the relevant 
literature. 

THUS THE CORRECT PROCEDURE IS 

ACCELERATED TEST _____ 1 

FAILURE ANALYSIS 

CALCULATED AT TEST CONDITIONS 
AND WITH A CERTAIN CONFIDENCE 
LEVEL 

CALCULATED AT OTHER 
CHOICE OF Ea ---+ TEMPERATURES 

---------------- ~~~~JI --------------------
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RELIABILITY REPORT 

Arrhenius equation (2) describes the rate of many 
processes responsible for degradation and failure 
of electronic components; it follows that if the tran
sition of an item from an initial stable condition to a 
defined degraded state occurs by a thermally acti
vated mechanism, then the time for the transition is 
given by an equation of the form: 

Life-Hours 

MTBF = B EXP (Ea/Kt) 

MTBF = Mean time between failure 

B = Temperature-independent constant 

MTBF can be defined as the time to suffer a device 
degradation. The dramatic effect of the choice of the 
Ea value can be seen by plotting equation (2). 

The acceleration effect of a 125°C device junction 
test with respect to 70°C actual device junction 
operation is equal to a factor of 100 for Ea = 1eV 
and respectively 4 for Ea = 0.3eV. 

Some words of caution are needed about published 
values of Ea: 

A)They are often related to high temperature test 
where a single Ea (with high value) mechanism 
has become significant. 

B)They are specifically related to the devices pro
duced by that supplier (and to its technology) and 
in that period of time. 

C)They could be modified by the mutual action of 
other stresses (voltage, mechanical) 

D)Field device-application conditions should be 
considered. 

Tl,... 

101 

10° 

Main Failure modes and relevant activation energies 

Failure Mode Activation Energy 
(eV) 

SURFACE CHARGE 1.0- 1.05 

IONIC CONTAMINATION 1.0 - 1.4 

DIELECTRIC DEFECTS 0.3-0.6 

ELECTROMIGRATION 0.5- 1.2 

INTERMETALLIC GROWTH 1.0- 1.05 

METAL CORROSION 0.3-0.8 

G·U·U 
I 

J I 

l4.V I I.V If 
I I 

I I 

J 1/ o.e.v/ 
I I 

I I / 
I I ~ 

I v 0.~ 
441¥-;i 

I 
Ll II I / ./ 

I J / / 0~ 

I ~ II" / 

J~ If ~ ~ v 
~ 

" tl ~ ~ ~ 

2110 200 1'15 ISO 1J5 100 75 50 TI"CI 

Accelerating 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS, STORAGE 

HIGH HUMIDITY BIAS 

---------------------------~If~~----------------------------
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RELIABILITY REPORT 

WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART 

+ 

-o 100% operation or screening 

• 100% operation with SPC 

• In-process control (monitor) 

0 OA Gate inspection (sample acceptance) 

Malerlallaspeclian 
Starting materials are Inspected following written 

specifications and recordS are maintained for traceability. 
certified suppllers supp,ly STS materials. 

Waf8r fallrieafion 
Masking, etching, diffusion and metallization processes 

produce finished dice in wafer form. 
Critical parameters are under SPC • 

............ COIItnd 
waters and process environment are inspected 

at the main process steps. 

Beclrlcal ........... talia!l 
Test patterns or wafers are tested 

fOllowing statistical rules. 

Beclrlcal wafar sort (lll'llbill) 
Each die is electrically tested and identified 

when it doesn't meet the electrical requirements. 

fllilbed Wiler h1lpactioa 
Active surface and back finish are inspected on each 
diffusion lot before l1llease for die fab and assembly. 

---------- J:..W~ ----------
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RELIABILITY REPORT 

In-process control during wafer fabrication 
The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 

PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS 

OXIDATION -Visual 
-Thickness 
- Refractive Index 
- CV plot (stability of ionic concentration and contamination control) 

DEPOSITION: Nitride, Poly Si -Visual 
-Thickness 
- Refractive index 
- Doping content 

PHOTOLITHOGRAPHY - Mask and wafer cleanliness 
- Alignment and focusing accuracy 
- Critical dimensions 

ETCHING - Quality of etching and wafer cleanliness 
- Critical dimensions 

DOPING BY IMPLANT - Sheet resistance (dose and implant uniformity) 
(P,As, B) 

DOPING BY DIFFUSION - Sheet resistance 
(POCI3, As) -Thickness 

- CV plot (stability of ionic concentration and contamination control) 

EPITAXIAL GROWTH -Thickness 
- Resistivity 
- Crystal quality (stacking faults, bumps and others) 

METALLIZATION - Wafer cleanliness 
-Visual 
- SEM (step coverage and film quality) 
-Thickness 
- CV plot (stability of ionic concentration and contamination control) 

INTERMEDIATE AND FINAL -Thickness 
PASSIVATION - Doping content 

- Passivation integrity (density of pinholes and cracks) 
-Visual 

BACK FINISHING - Wafer thickness 
- Back metal thickness 
- Metal adherence 

ELECTRICAL - Main parameters for active and parasitic structures (e. g. threshold 
CHARACTERIZATION voltage, saturation current, hFE, resistances, capacitances ... ) 

WAFER INSPECTION - Visual (microscope and/or laser surface inspection system) 

ALL DEPOSITIONS AND - Surface Scan (to detect and to measure foreign particles) 
PHOTOLITHOGRAPHY 

--------------------------~~~~ ---------------------------
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ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART 

• 

-.o 100% operation or screening 

• 100% operation with SPC 

• In-process control (monitor) 

0 QA Gate inspection (sample acceptarn:e) 

Material Inspection 
Starting materials are inspected 

following written specifications and 
recOrds are maintained for mc:·==rm 

Die l8paratiOn 
Wafers are seoarated into individual 

dice and electrical rejects are 
removed. 

Villlalscreeaillg" 
Dice are inspected and selected at 

hlgh magnification. 

Eacb:T!t"fs=~ 
assembly (VIsual inspection of 

active surface). 

Dieatlacb ........ 
Prlcap ...... 

Assembled but Unsealed units are 
~~and 

Each'='='tm sealintl to verify compliance to 
p~ InspectiOn speciftcations. 

vacuum= and high 
temperature final seal • 

Moulded ,.,... 
.::=-::. 

Slaftag ............. 
C8Jdrel 

Seal and Hdtorque 
Clldrol 

Trim I Form and l.aad 
fillllh 

~-=r 
HfthlmpaetUock 

Fillalllab 

Raw Iitle lnspeclian 

~:--' 

* Omitted when the mtnnsiC quality meets the specdied quality level 
•• For non m1lotary products, these reliability lesiS can be performed after step 23 on 100% electncally tested samples (when requested) 

------------ iFii ~~ ------------
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In-process control during assembly process 

The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 

PROCESS TESTS DESCRIPTION STEPS 

11 DIE ATTACH -Integrated Circuits 
MIL-STD-883 Method 2010 cond B 8nternal visual) and 
Method 2019 (die shear strength); ECC 90000 

-Discrete Devices 
MIL-STD-750 Method 2072 (internal visual) and Method 
2017 (die shear strength); CECC 50000 

12 WIRE BOND -Integrated Circuits 
MIL-STD-883 Method 2010 cond. B (internal visua~ and 
Method 2011 cond. D (bond strength); CECC 9000 

- Discrete Devices 
MIL-STD-750 Method 2072 gnternal visual) and Method 2037 
(bond strength); CECC 5000 

14 QUALITY INSPECTION -Integrated Circuits 
MIL-STD-883 Methods 2010 cond. B (internal visual); CECC 90000 

-Discrete Devices 
MIL-STD-750 Method 2072 (internal visual); CECC 50000 

16 MOULDING AND -Visual and temperature process control 
STABILIZATION BAKE 

17 SEALING Moisture content: 
ATMOSPHERE < 200 ppm for Ceramic packages 
CONTROL < 100 ppm for Metal Can packages 

18 SEAL CONTROL Fine Leak 
-Integrated Circuits 

MIL-STD-883 Method 1014 cond. A1 
Helium leak detector after pressurization in He for: 
2h at 5.1 atm Limit: 5 x 10·8 cc/s for ICV < 0.05 cc 
4h at 5.1 atm Limit: 5 x 10·8 cc/s for ICV ~ 0.05 < 0.5 cc 
2h at 3.0 atm Limit: 1 x 1 o·' cc/s for ICV ~ 0.5 < 1 cc 
5h at 3.0 atm Limit: 5 x 1 o·a cc/s for ICV ~ 1 < 1 Occ 

ICV = Internal Cavity Volume 

- Discrete Devices 
MIL-STD-750 Method 1071 cond. H1 
Helium leak detector after pressurization in He for: 
2h at 4.1 atm Limit: 5 x 10·8 cc/s for ICV < 0.4 cc 
2h at 4.1 atm Limit: 2 x 1 0·7 eels for ICV ~ 0.4 cc 
4h at 2.0 atm Limit: 1 x 1 o·' eels for ICV ~ 0.4 cc 

Gross Leak 
- lnte~ated Circuits 

MIL- TD-883 Method 1014 cond. C1 (fluorocarbon gross leak) 
5 Torr vacuum for 30 minutes minimum followed by 
pressurization of the devices immersed in mineral oil and 
subsequent immersion in another mineral oil at Ta = 125°C 

- Discrete Devices 
MIL-STD-750 Method 1071 con d. C (fluorocarbon gross leak) 
0.5 Torr vacuum for 1 h, except for ICV ~ 0.1 cc, followed by 
pressurization of the devices immersed in mineral oil at: 
4.1 atm for 2h ICV ~ 0.1 cc or 
5.1 atm for 2h ICV ~ 0.1 cc 

and subsequent immersion in mineral oil at Ta = 125°C 

--------------------------- ~~~~~~ ----------------------------
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In-process control during assembly process (cont'd) 

PROCESS TESTS DESCRIPTION STEPS 

18 LID TORQUE Ceramic packages only 
(cont.d) CONTROL MIL-STD-883 Method 2024 

(e.g. ~ 60 Kg x em for seal area values between 1.41 and 1. 73 cm2) 

19 TRIM & FORM -Trim & Form not for Metal Can packages 
AND LEAD FINISH - Dimensions, thickness and contamination control 

-Solderability control: 
Aging as per page 51 
215 ±soc for 3 ± 0.5 sec. (SMD only) 
235 ± soc for 2 ± 0.5 sec. 
245 ± soc for 5 ± 0.5 sec. 

20 INTERNAL WATER Dew Point method MIL-STD-883 Method 1018 procedure 3 
VAPOR CONTENT 5000 ppm max (dew point temperature less than -15°C) 
CONTROL Ceramic packages only 

21 HIGH IMPACT SHOCK Metal Can packages only (except T03) 
20000 g minimum; t = 251-l sec. minimum; Y1 axis only 

22 FINAL BAKE For SMD only (according to internal specifications) 

23 RAW LINE External Visual 
INSPECTION - Integrated Circuits 

MIL-STD-883 Method 2009; CECC 90000 
- Discrete Devices 

MIL-STD-750 Method 2071; CECC 50000 

Note: at this step some reliability tests (pressure pot, 
temperature cycling, life test etc.) are performed as a monitor, 
generally on a weekly basis, to have fast feedback on process 
behaviour (Real Time Control Tests) 

25 GROUP A See page 40 
INSPECTION 

26 GROUPS B, C AND Performed on the product family representative types (by 
D TESTS rotation); the results are extended to all the other devices of the 

same family according to the structure similarity concept 

28 PACKING AND Inspection for: 
DOCUMENTATION -right quantity 
INSPECTION -right type 

-right boxing 
- right labelling 
- right documentation 
-various 

-------------------------- ~IF~~sem ---------------------------
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GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE 

ICs and Discrete devices 

SUBGROUP PARAMETERS 

A1 Visual and mechamcal inspecllon 

A2+A3+A4 Cumulative electncal and moperat1ve mechamcal failures 

Notes 

MINIMUM 
SAMPLE SIZE 

315 

315 

• Thts product acceptance ts vahd for standard productiOn, for agreed customer programs other samplrng plans can be applted 
- Spectfted temperature ranges accordmg to SGS-THOMSON databooks 

PPM (RESULTS AND TARGETS) 

ACCEPTANCE 
NUMBER 

0 

0 

As a consequence of its quality improvement programmes SGS-THOMSON has continually improved 
outgoing quality and is pursuing ambitious quality targets. 
PPM values and targets for cumulative electrical failures* (inoperative mechanical included) 

LPS 
1988 1989 1990 1991 

20 20 15 10 

• Values referred to the end of each year. 

---------------------------- ~~~~~~JI -----------------------------
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GROUPS B, C AND D TESTS 

Integrated circuits - Groups B, C and D tests 

Every week or every three months on raw line and/or finished products 

'JUT SGS-THOMSON PACIIA&E 
PROCBIUII£ TEST CONDITIONS 

a.. ~ g ~ WG 
"' :E .. 

,.._ .. 
0 =g 18 ... u 

~~ £15 i a: a ii I= 

= ~~ tl~ i! ~ II ~-"" w ~ill .. :Ell! ~:E :E ... Ill 

1 Physical dimens1on 2016 4.3 Data Sheet Drawing X X X 2 0 

2 Resistance to 2015 44 1 minute immersion in solvent X X X 4 0 
solvents solution followed by 10 strokes w1th 

a hard brush as ~er MIL-STD method 
~he procedure s all be repeated 

limes) 

3 Solderability 2003 4.6.10 215±5°C 3±05sec. - - X 22 0 2 
Cond 1 235 ±5°C 2 ±0.5sec X X X 

245 ±5°C 5 ±0 5sec X X X 

4 Operatmg L1fe Test 1005 48 1000 h according to detail spec X X X 45 0 3 

or 

lntermrttent Lrte Test - - 5000 Cycles - - X 
(for Power devices) 

end pomt electncal as per dev1ce spec. X X X 
parameters 

5 Temperature cycling 1010 4.6 8 10 cycles Ta ~ -65°C to+ 1500C X X - 22 0 

Constant acceleration 2001 467 30000 g X X - 4 

Seal- f1ne 1014 469 see page 38 X X -
-gross X X -

6 Pressure pot - - Ta ~ 1210C, 2 atm, 240 h mm - - X 22 0 

end p01nt electncal as per dev1ce spec. - - X 
parameters 

7 HAST (High~ - 4.63 1300C/85%RH wrth bias t~ 150h - - X 22 0 
Accelerated tress Cond2 according to detail specrt1cat1on 
Test) 

end point electncal as per dev1ce spec - - X 
parameters 

Notes 
1) Sample can be mcreased accordmg to LTPD table, bll C=2 
2) Agmg of Bh '"steam vapor or 16h at 155°C Soldenng temperature of 2WC lor SMO only 
3) Ta such to have Ti= T1 max 
4) 20000g for packages With cav1ty penmeter of Scm or more and/or w1th a mass of 5 grams or more 

-------------------------- ~~~JI ---------------------------
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Integrated circuits· Groups B, c and D tests 

Every s1x months on raw lme and/or fm1shed products 

---
TEST SGHHDMSDN PACKAGE 

PROCEDURE I TEST CONDITIONS I 

.. ! ~ I ... 1!;1 ~B 0.. ... 8.,. I 
::> I 

... •• e Cl QCI ' I ~ 
::> ... li:lfi a: .... .,. 

I 
lite :EE Cl Ill 

t ~El u:C c c ~~ • -i ~i t; a: ... 
::> •• :E ~ : ii:!i lii (11 ... 

I 
2004 

I 
Tensile test 1as ;::~er CE~C 900QC, 

I : 
! 22 0 1 Lead mtegrrty ! 46 t2 '1 ' -

I i 2 I 4612 ·~ .eac tat1Q11e ;":'lnr. ~2 I X X 
I I - Ntre .eaas a 'rr'p ·• J• "~?9 ~n ll141(g I ' I I •nr 't<:ree r,,: ~: d' t ~r earr •8d0:: 

I 

t 
OP.na,no rvc!P 2 tn 5 sPr i I I I ~Ja·"· .. ea~ .... ortv~:~...,runP .. pacKages ' I I 

I ' tne P.aos sr<a .. te oert 3 "'""e" I I : 
S•f'" .1·arecus ;' t~, a' ·east ~ •P· "'d"P~• I : 

' nerc ·et .r g ••,er 'v t~e _,· d"'il OOS·t·OI'I 

i Snii'1P"Oa~a"~_":~5t~!'l ~.,r~ ~ i X 3 
, a tr1r~e IJ' L~ !(y ;.:,r. to eac" solder 

I ! 
i pal. ·or Jv~ -,,,n,mwr 

i Seal-~ne 1014 469 see page38 ' 
I 

' -gross . ' 
2 Thennal shock tOtt 468 . :ond B ~~ sr.ocKs -a=-55tr'~··,:: ' I ' :2 ' 0 I 

Temperature cycling tOtO ,468 i :ond C. 100 cyG.es Ta =- 65 to. '5J-C i ' X i ' ! 4 
' Mo1sture resistance t004 1463 _~.ad oerul roncllt'on•,.g X i X ! I I 

fOllOWer" 'lit 1- - -IPf. .' 2J .. -;..: ::: ": •~ ~<:: ,. 

RH=8Qfi~to10vc ~Jne3r .l ... ,ea:7a.:.·'J{ I 
Seal- fine t0t4 :469 see page 38 ' ' ' -gross I I ' i ' 
V1sual exam1natton t004 1- 1 Mthout appra1sa• Jt rnark1ng I X X 

1010 

I 
I I I 

end pomtelectncal ' as per de..,K:e spec X ' ' parameteffi I : I ; i 
3 Mechamcal shock 2002 ,464 Jlir F • ::~.rc C ~ ...,se.:; 5 :t:C·WS ,. eat:" ~f ' ' ; - 22 I 0 I I ! ''leE o••e1tiUu.:,rs -;ot ooerat,rg I 

V1braton. vanab~ 2007 1465 :ono A. 2~ij ; _, · .e .... ut:IG"~ '= 2" •: 2000 cps X X i - ! i I 
frequency I ~au• 4 ~-, tes . ~c:es 48 'rlor .. tes total ~ 

I I I 
I i :ot o~ra:. ?. _ . • • i I I i 

! Constant acce~rahons 200t 467 1 ... ond :: 30.,.,~ ~ " cr e-:ta .. J or ' ! 
X I -

' 
5 

Seal-fine t0t4 '469 see page 38 ' X ; - I ! I 
-gross ! X . I - I 

I 

V1sual exam1nat1on 1010 -

! as pe• !le 11ce spec 

' ' i ! 

tCtt I I 

end pO<nt electncal ' X - I 

pararneteffi 

4 SaH atmosphere t009 I 4614 :100 ,l ·-\.Sig·...,f~:; perrn X X X ~' I 0 

I 
1469 1 

tor 24 ·a·~·~ 351: c:m 
I 

I 
Seal-fine t014 see page 38 I ' ' ' ' - i ! -gross 

I ' ' ' I -
i 

V1sual exam1nat1on 1009 4614 ' ' I ' X i ; 

5 Humidity test - 463 BS'C/85% RH 'N11h bial\t ~ tOOOh 

I ~ I ~ 
X 45 0 

Cond 1 accordmg to aetail speclflcatKln 

end pomtelectncal as per deviCe spec X 

parameteffi ! 
6 Internal water-vapor 1018 - Dew p01nt metllod procedure 3 I X I X 

- 3 0 6 
content (5000 ppm max) 5 t 

7 Lid Torque 2024 - see page 39 : - I X - 22 ' 0 7 

Notes 
t) Sample can be Increased accordong to LTPO table. til c~2 
2) Not1orSMD 
3) leadless ch1p earner only 
4) For plastic packages Ta= -651-40°C accordmg to dev•ce type 
5) 20000g for packages wrth cavrty penmeter of Scm or more and/or w1tto a mass of 5 grams or mnre 
6) Test three dev1ces If one fa1ts test two addrt:~onal dev1ces w1th rm fa1lure 
7) Applied only to packages whiCh use glass·fnt seal to lead the frame lead or package bodv 11 e A'lerever fnt seal establishes hermet1c1ty or package mtegrrty) 
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LPS- RESULTS SUMMARY 

Plastic Ceramic S.O. Package 

Test ' Condi-
1989 1990 1989 1990 1989 1990 tion 

ss REJ ss REJ ss REJ· SS REJ' SS REJ: SS REi 

HIGH TEMPERATURE 1000 hrs 1971 0 i 1809 0 620 0 ~ 675 0 I 738 0 756 0 I 

BIAS 2000 hrs 540 0 513 0 135 0 198 0 216 0 

TEMPERATURE ' 1000 hrs 1951 0 .1890 0 I 

I 

738 0 918 0 
HUMIDITY BIAS ' 2000 hrs 513 0 378 0 180 0 216 0 

168 hrs 2125 0 ·1830 0 I 

I 
795 0 810 0 

PRESSURE COOKER - I - -
336 hrs 675 0 630 0 275 0 270 0 

THERMAL SHOCKS 200 eye 1425 0 1950 0 450 0 375 0 
i 

150 0 125 0 I 
I 

I ; THERMAL CYCLES 200 eye ! 
· 1000 eye 1070 0 1110 0 570 0 540 0 580 0 630 0 

ENVIRONMENTAL I 
; 1325 0 11275 0 

'SEQUENCE 
- I - -

MECHANICAL SEQUENCE 1325 0 1275 0 : -

RESISTANCE TO 475 1 I 425 350 0 325 0 425 375 0 SOLVENT 
I 

. SOLDERABILITY 475 0 425 0 350 0 I 325 0 425 2 375 

LEAD INTEGRITY 475 0 425 0 350 0 325 0 

96 hrs 175 0 225 0 I 
HAST I -

240 hrs 100 0 100 0 I 

FAILURE RATE EVALUATION (AT 60% CONFIDENCE LEVEL) 

Failure Rate 

i FIT* 
Package Device x Hours I Fail 

I I 125°C 55°C 

PLASTIC 3.78 X 106 0 242 ! 0.5 

CERAMIC 1.32 X 106 0 I 693 ~ 1.4 

S.O. PACKAGE 149x 106 0 I 613 I 1.3 

* FIT= Fa11-re m T;me. Number of failures.'1 09 Hours of operat;on (or 1 o·9). The activation energy, from analysis, was chosen 
as 0 7 eV based on our tests results: the failure rate at lower operat;ng temperature can be extrapolated from the Arrhemus 
plot. 

The actual junct1on temperature should be used; it can be computed using the relationship 

Where Tj 
TA 
9JA 
p 

Junction temperature 
Ambient temperature 

Tj = T A + (P x 9JA) 

Junction to ambient thermal resistance (typically 1 00°C/Watt for a 16 pin DIP) 
Power actual consumption 

----------------------------~~~ ----------------------------
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~ SCiS·ntOMSON A.'! I ~o©~m©rn!Lrn©'U'rnl©~o©@ 

DESCRIPTION 
The T74LSOO is a high speed QUAD 2-INPUT 
NAND GATE fabricated in LOW POWER SCHOT
TKY technology_ 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A 1 14 Vee 

18 2 1l 48 

1Y 3 12 4A 

2A • 11 4Y 

28 s 10 38 

2Y 6 ' 3A 
GNO 7 a 3Y 

PCI015D 

August 1988 

T74LSOO 

QUAD 2-INPUT NAND GATE 

81 
(Plastic Package) 

111 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LSOO 01 T74LSOO C1 
T74LSOO 81 T74LSOO M1 

1Y 

II[ 

ZA 

II[ 

28 

CHIP CARRIER 

••nua 

NC = No Internal Connechon 

113 
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T74LSOO 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X H 

L H 

H L 

L = LOW Voltage Level 
H = HIGH Vottage Level 
X = Don't Care 

Value 

-0.5 to+ 7 

-0.5 to 15 

-0.5to10 

-30 to 5 

50 

Unit 

v 

v 

v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dEMCe. Th1s 1s a stress rating only and 
functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification 1s not 
11nphed. Exposure to absolute max1mum rabng conditions for extended penods may affect device rehab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LSOOXX 4.75 v I 5.o v I 5.25 v 0°Cto+70°C 
XX= package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*} Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = -400 !LA, v 

V1N = V1L 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I vee= MIN ___:.j_ 
0.35 0.5 loL = 8.0 mA IVIN = 2.0 v v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V !LA 
0.1 Vee= MAX, V1N = 7.0 V mA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current -20 
l(note 2) 

-100 Vee = MAX, VoUT = 0 V mA 

leeH Supply Current HIGH 0.8 1.6 Vee = MAX, V1N = 0 V mA 

I eeL Supply Current LOW 2.4 4.4 Vee = MAX, Inputs Open mA .. 
Notes : 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1fled under guaranteed operatmg ranges. 

2. Not more than one output should be shorted at a t1me. 
n Typical values are at Vee = 5.0 v. T A = 25 ·c. 

2/3 
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T74LSOO 

AC CHARACTERISTICS: T A= 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 

tPLH Turn Off Delay, Input to Output 9 15 Vee= 5.0 V ~ 
tPHL Turn On Delay, Input to Output 10 15 CL = 15 pF ns 

3/3 
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DESCRIPTION 

The T74LS01 is a high speed QUAD 2-INPUT 
NAND GATE (with open collector output) fabricated 
in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

.----~-<> Vee 

y 

PIN CONNECTION (top view) 

DUAL IN LINE 

• W1th Open Collector Output 

August 1988 

T74LS01 

QUAD 2-INPUT NAND GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS01 01 T74LS01 C1 
T74LS01 81 T74LS01 M1 

CHIP CARRIER 

;$ ~ i1 tl,... 
> 4 

18 18 

17 

16 

15 

14 

9 10 11 12 1l 

c 
u ~ z ~ ~ "' z 

NC - No Internal Connection 

1/3 
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T74LS01 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X H 

L H 

H L 

L = LOW Voltage Level 
H = HIGH Vottage Level 
X = Don't Care 

Value 

-0.5 to 7 

- 0.5 to 15 

o to 10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those hsted under "Absolute Max1mum Rat1ngs" may cause permanent damage to the device Th1s IS a stress rating only and 
functional operation of the dev1ce at these or any other condrtions 1n excess of those 1nd1cated in the operaMnal secbons of th1s specification 1s not 
11nphed Exposure to absolute max1mum rabng cond1t1ons for extended penods may affect dev1ce rehablhty 

GUARANTEED OPERATING RANGE 

I Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

IT74LS01XX 4.7s v I 5.o v I 5.2s v 0 °C to+ 70 °C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition Unit 

Min. Typ.(*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage for v 
all Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage for v 
all Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, liN= -18 mA v 

IOH Output HIGH Current 100 Vee = MIN, VoH = 5.5 V J.1A 
VoL Output LOW Voltage 0.25 0.4 loL= 4.0 mA Vee= MIN v 

V1N = V1H Or V1L -0.35 0.5 loL = 8.0 mA 
per Truth Table 

v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V !!A 
01 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

Icc Power Supply Current Vee= MAX, 
Total, Output HIGH 1 6 mA 
Total, Output LOW 4.4 mA 

Notes : 1 For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operat1ng ranges. 
(") Typ1cal values are at Vee= 5.0 V, TA = 25 "C 

2/3 
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T74LS01 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 
tPLH Turn Off Delay, Input to 17 32 ns 

Output Vee= 5.0 V e----
tPHL Turn On Delay, Input to 15 28 CL = 15 pF, RL = 2.0 kil ns 

Output 

313 
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DESCRIPTION 
The T74LS02 is a high speed QUAD 2-INPUT 
NOR GATE fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

Va 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

T74LS02 

QUAD 2-INPUT NOR GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceram1c Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS02 01 T74LS02 C1 
T74LS02 81 T74LS02 M1 

CHIP CARRIER 

:!i ~ ';1 t!>-> .. 

18 18 48 

NC 17 N( 

2Y 16 4A 

N( 15 N( 

2A 14 3Y 

9 10 11 12 13 

i!l 

NC = No Internal Connection 

1/3 
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T74LS02 

LOGIC DIAGRAM AND TRUTH TABLE 

A B y 

:=r>-y H X L 

X H L L =LOW Voltage Level 

L L H 
H = HIGH Voltage Level 
X = Don't Care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0 5 to 7 v 

VI Input Voltage, Applied to Input -05to15 v 

Vo Output Voltage. Applied to Output -05to55 v 

II Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses tn excess of those hsted under "Absolute Maxtmum Ratings" may cause permanent damage to the devtce 
Thts ts a stress rating only and functtonal operation of the devtce at these or any other condttlons tn excess of those tndtcated tn the operational sections 
at thiS spec1flcabon IS not 1mpl1ed. Exposure to absolute max1mum rating cond1bons for extended penods may affect oev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers Temperature 

T74LS02XX 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol I 
I Limits I Test Condition 

! 
~ 

Parameter I lryp. (*)I ! Unit I 
Min. Max. (note 1) I 

ViH ~ Input HIGH Voltage I 2.0 I Guaranteed Input HIGH Voltage v ! 
v,L Input LOW Voltage ' 08 Guaranteed Input LOW Voltage v j 
Veo ' Input Clamp D1ode VoltaQe -0 65 -1.5 Vee= MIN. I1N = -18 mA ! v I 

VoH 
! 

Output HIGH Voltage 2.7 i 3.4 Vee = MIN, loH = -400 11A, I v I 
v,N = v,L 

VoL I Output LOW Voltage 0 25 04 ' IOL = 4 0 mA ' Vee= MIN v i 
! I I 

I 
I I VIN = 2.0 v ~ I 0 35 0.5 I loL = 8 0 mA 

IIH ! Input HIGH Current 
I ! 1.0 20 Vee= MAX, V1N = 2.7 V I 11A ! 

' 0.1 Vee = MAX. V,N = 7 0 V mA 

I1L Input LOW Current -04 Vee = MAX, V,N = 0.4 V mA 

los Output Short CircUit Current -20 -100 Vee = MAX, VouT = 0 V mA 
(note 2) 

lccH I Supply Current HIGH 1.6 3.2 Vee= MAX, V1N = 0 V mA 

I eeL Supply Current LOW 2.4 54 Vee= MAX, Inputs Open mA 
Notes: 1 For cond111ons shown as MIN or MAX. use the appropnate value spec1f1ed under guaranteed operat1ng ranges. 

2 Not more than one output should be shorted at a t1me. 
(•) Typ1cal values are at Vee = 5.0 V, T. = 25 oc. 

213 
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T74LS02 

AC CHARACTERISTICS: TA = 25cC (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
----~-~-

IPLH I Turn Off Delay. Input to 
Out~! _______ 

tPHL I Turn On Delay, Input to 
,Output 

Limits 
r--Mi~Typ. I Max. --- _ __._- -T1 

1 10 15 

10 I 15 
___ ! 

~ SGS·TIIOIISa. A.."'f/ liiiOC~IJCI 

Test Conditions Unit 

I Vee= 50 V 
ns 

-I CL = 15 pF ns 

3/3 
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DESCRIPTION 

The T74LS03 is a high speed QUAD 2-INPUT 
NAND GATE fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

y 

SCOSIBO 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A I 14 v cc 

1B z 1l 48 

1Y 3 1Z 4A 

2A 4 11 4Y 

2B 5 10 38 

2Y 6 9 3A 

GND 1 8 3Y 

PCID1 • 

• Open ColleciDr Ou1puls 

August 1988 

T74LS03 

QUAD 2-INPUT NAND GATE 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carner) 

ORDER CODES : 
T74LS03 01 T74LS03 C1 
T74LS03 81 T74LS03 M1 

1Y 

NC 

ZA 

NC 

28 

CHIP CARRIER 

11 

17 

16 

15 

14 

9 10 n 12 a 

.. !i! 
1'(-

!I! .. c .. "' ~ ~ 

NC = No Internal Connection 

4A 

NC 

4Y 

NC 

311 

1/3 

59 



T74LS03 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

:D-v L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X H 

L H 

H L 

L = LOW Voltage Level 
H = HIGH Vo~age Level 
X = Don't Care 

Value 

-0.5 to+ 7 

-0.5 to 15 

-0.5to10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses in excess of those liSted under "Absolute Maximum Ra11ngs" may cause permanent damage 1n the dev1ce. ThiS 1s a stress rating only and 
luncbonal operation of the deviCe a1 these or any other cordt10115 1n excess of those 1ndicaled 1n the operabonal secllons of thiS speclficabon is not 
Implied. Exposure 1n absolute max1mum rating concitlons for extended penods may affect deVIce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LS03XX 4.7s v I s.o v I s.2s v 0°Cto+70°C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ.(*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed lnp_ut HIGH Voltage v 
V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
Veo Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA v 
loH Output HIGH Current 100 Vee = MIN, VoH = 5.5 V, !!A 

YIN= VIL 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I vee= MIN ---.....::!__ 
0.35 0.5 loL= 8.0 mA I YIN= 2.0 v v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V !!A 
0.1 Vee= MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

leeH Supply Current HIGH 1.6 Vee= MAX, V1N = 0 V rnA 

I eeL Supply Current LOW 4.4 Vee = MAX, Inputs Open mA 
Notes: 1. For cond1t1ons shown as MIN or MAX. use the appropnate value specified under guaranteed operatmg ranges 

2. Not more than one output should be shorted at a t1me 
(")Typical values are at Vee= 5.0 V, T. = 25 •c. 

2/3 
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T74LS03 

AC CHARACTERISTICS: T A = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Tum Off Delay, Input to Output 17 32 Vee= 5.0 V ~ 
tPHL Tum On Delay, Input to Output 15 28 CL = 15 pF, RL = 2.0 KQ ns 

3/3 
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DESCRIPTION 
The T74LS04 is a high speed HEX INVERTER fabri
cated in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

5[-1117/1 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

T74LS04 

HEX INVERTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS04 01 T74LS04 C1 
T74LS04 81 T74LS04 M1 

2A 

NC 

2Y 

NC 
3A 

CHIP CARRIER 

NC = No Internal Connecbon 

1/3 
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T74LS04 

LOGIC DIAGRAM AND TRUTH TABLE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

v~~ Supp!v V:.:Jge 

v. lnp,,t Voltage Applied t'J Input 

VCJ Ou•out Voltage Applied to Output 

I, !""!01Jt Ct..rrert. lrtc !r"louts 

I~ Outout Cur•ert. Into C"•puts 

L = L8~"J Jcltage Level 
H = HIGH Vo~age Level 

Value 

- 0 5 to 7 

-0 5 to 15 

-05to10 

- 30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those ltsted under "Absolute Ma>umu"' Rat•ngs" may cause permanent damage to the dev1ce Th1s IS a stress rat1ng only and 
funcbcnal ooerabon of t11e dev.ce at these or any other cond1t1ons 1n excess of those •nd1cated 1n the coerat1onal secbons of th1s spec1~cabon IS not 
1"1phed E<posure to abso1ute max1mum rat1ng cond1t1ons for extended penods may affect dev1ce rehablhty. 

GUARANTEED OPERATING RANGE 

• Part Numbers Sueply Voltage Temperature 

L---------------------------T-M~in~·~' ~TLY~P·~i_M==ax~·-rl --------~~----~--------~ 
'T74LS04XX 4 75 V ' 50 V • 5 25 V I o °C to + 70 °C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits ' Test Condition Unit 

! I Min. 'Typ. (*)I Max. I (note 1) 

! V:~ ·Input HIGH Voltage 20 I Guaranteed Input HIGH Voltage v 
V.L ; Input LOW Voltage i ! 0.8 1 Guaranteed Input LOW Voltage v 
\'ca ·Input Clamp D1ode Voltage . 0 65 ! - 1 5 'Vcc=MIN, hN=-18mA I v 
VoH Output HIGH Voltage I 2.7 I 3.4 I I Vee = MIN, loH = -400 J.IA, v 

' 

' 
v~~ = v.~ 

Vex . Output LOW Voltage 0 25 0 4 he= 4 0 mA I Vee = MIN 
' o 35 1 o 5 110 L = 8 o mA • V1N = 2 0 V 

j Input HIGH Current I ! 
I 

i hH 1 0 ! 20 ! Vee = MAX, V1N = 2.7 V J.IA 
i I I I 0 1 1 Vee = MAX, v . .., = 7 0 V mA 

IlL Input LOW Current I -0.4 I Vee = MAX, V1N = 0.4 V mA 

los Output Short Crrcwt Current -20 
I 

-100 Vee = MAX, Vour = 0 V mA 
(note 2) 

lecH I Supply Current HIGH I 1.2 2.4 Vee = MAX, V1N = 0 V mA 

I eeL Supply Current LOW I 36 66 Vee= MAX, Inputs Open mA 
Notes: 1 For conditions shown as MIN or MAX. use the appropnate value spec1f1ed under guaranteed operatmg ranges 

2 Not more than one cutout should be shorted at a t1me 

64 

(") Typ1cal values are at Vee = 5 0 V, T. = 25 oc 
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T74LS04 

AC CHARACTERISTICS: TA = 25'C (for AC test c1rct. :sand waveforms see catabook mtroduction) 

~- __ _!.1_m•ts_______ Test Conditions 
Mi~ -~_!~J), __ Max. ________________ __, 

Unit Symbol Parameter 
----·-- -- -----------

tPLH T ~r'l Ctt Delay. Input to 9 15 ns 

T·,r~ On Oe:ay. lnpLt to 10 iS ns 
~---~n_,:p·;.:_t ____ ----~-

313 
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DESCRIPTION 
The T74LS05 is a high speed HEX INVERTER fabri
cated in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

y 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

T74LS05 

HEX INVERTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS05 01 T74LS05 C1 
T74LS05 81 T74LS05 M1 

2A 

NC 

2Y 

NC 

lA 

CHIP CARRIER 

11 

17 

16 

15 

14 

9 10 11 12 13 

NC = No Internal Connection 

6Y 

NC 

SA 

NC 

SY 

1/3 
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T74LS05 

LOGIC DIAGRAM AND TRUTH TABLE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage. Applied to Input 

Vo Output Voltage. Applied to Output 

h Input Current. Into Inputs 

lo Output Current. Into Outputs 

L = LOW Voltage Level 
H = HIGH Vonage Level 

Value 

-0.5 to 7 

-0.5 to 5.5 

-0.5 to 10 

-30 to 5 

50 

Unit 

v 
v 

v 

mA 

mA 

Stresses 1n excess of those hsted under ""Absolute Max1mum Ratings" may cause permanent damage to the deviCe. Th1s IS a stress rating only and 
funcbonal operabon of the device at these or any other cond1t1ons 1n excess of those 1nd1cated 1n the operabonal sections of th1s specification IS not 
1mpl1ed Exposure to absolute max1mum rabng condlt1ons for extended penods may affect dev1ce rel1ab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers 
SupplyVolta_g_e Temperature 

Min. I Typ. I Max. 

T74LS05XX 4.7s v i s.o v I s.2s v 0 °C to+ 70 °C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
Veo Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 

loH Output HIGH Current I 100 Vee = MIN, VoH = 5.5 V, !!A 
V1N = V1L 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Jvee =MIN c-'!-
0.35 0.5 loL = 8.0 mA lVIN = 2.0 V v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V !!A 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -04 Vee = MAX, V1N = 0.4 V mA 

leeH Supply Current HIGH 2.4 Vee = MAX. V1N = 0 V mA 

I eeL Supply Current LOW 6.6 Vee= MAX, Inputs Open mA 
Notes: 1 For cond1t1ons shown as MIN or MAX. use the appropr~ate value spec1f1ed under guaranteed operatmg ranges. 

(") Typ1cal values are at Vee = 5.0 V, T A = 25 oc 

2/3 
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T74LS05 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 17 32 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, Input to 15 28 CL = 15 pF, RL = 2.0 kQ ns 
Output 

3/3 
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DESCRIPTION 

The T74LS08 is a high speed QUAD 2-INPUT 
AND GATE fabricated in LOW POWER SCHOTT
KY technology. 

SCHEMATIC 

Vee 

A Oo--T-:IIt--t 

8 o-t-t"":llt--' 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A , ,. 
18 2 1l 

1Y 3 12 

2A 4 , 
28 ~ 10 

2Y I 9 

GND 7 8 

• Open Collaclor Ou1puls 

August 1988 

Vee 

48 

4A 

4Y 

.38 

JA 
JY 

T74LS08 

QUAD 2-INPUT AND GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package} 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LSD8 01 T74LS08 C1 
T74LS08 81 T74LS08 M1 

IY 

II[ 

2A 
II[ 

28 

CHIP CARRIER 

9Wn12a 

NC z No Internal Connection 

113 
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T74LS08 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X L 

L L 

H H 

L = LOW Voltage Level 
H = HIGH Vo~age Level 
X = Don't Care 

Value 

- 0.5 to+ 7 

- 0.5 to 15 

-0.5to10 

-30 to 5 

50 

Unit 

v 

v 

v 

rnA 

rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s IS a stress ra~ng only and 
tu~onal opera~on of the dev1ce at these or any other cond1t1ons 1n excess of those 1nd1cated 1n the opera~onal sec~ons of th1s spec1fica~on 1s not 
Implied Exposure to absolute max1mum ra~ng cond1t1ons for extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS08XX 4.7s v I s.o v I s.2s v o °C to+ 70 °C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1} 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, liN= ·18 rnA v 

VoH Output HIGH Voltage 2.7 34 Vee = MIN, loH = -400 JlA, v 
v,N = v,H 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA [Vee= MIN _____'!____ 
0.35 0.5 loL = 8.0 rnA I ViN = ViL v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V J.1A 
0.1 Vee = MAX, V1N = 7.0 V rnA 

ilL Input LOW Current . 0.36 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current . 20 . 100 Vee = MAX, VouT = 0 V rnA 
(note 2} 

lccH Supply Current HIGH 2.4 4.8 Vee= MAX, Inputs Open rnA 

I eeL Supply Current LOW 4.4 8.8 Vee = MAX, V1N = 0 V rnA .. Notes : 1 For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operating ranges 
2 Not more than one output should be shorted at a t1me 
(') Typ1cal values are at Vee= 50 V, TA = 25 °C. 
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T74LS08 

AC CHARACTERISTICS: T A= 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 

tPLH Turn Off Delay, Input to 
Output 

IPHL Turn On Delay, Input to 
Output 

Limits 

Min. Typ. Max. 

9 15 

10 15 

r== SGS·THOMSON ... ., I ~DCMIWIC1!11111!100DC8 

Test Conditions Unit 

ns 
Vee= 5.0 V r---
CL = 15 pF ns 
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DESCRIPTION 

The T74LS09 is a high speed QUAD 2-INPUT 
AND GATE (WITH OPEN COLLECTOR OUTPUT) 
fabricated in LOW POWER SCHOTTKY technol
ogy. 

SCHEMATIC 

....-----r-"f-"0 Vee 

A__, _ __, __ -+ y 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A 1 1. Vee 

18 2 1l 48 

1Y 3 12 4A 

2A • 11 4Y 

28 s 10 38 

2Y 6 9 3A 

GNO 1 8 3Y 

* Open Colleclor Outputs 

Augu~ 1988 

T74LS09 

QUAD 2-INPUT AND GATE 

B1 
(Plastic Package) 

111 
(Miao Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Calrier) 

ORDER CODES : 
T74LS09 01 T74LS09 C1 
T74LS09 81 T74LS09 M1 

CHIP CARRIER 

•:sll!~~ 

1Y • 4A 

NC 17 NC 

ZA 16 4Y 

NC 15 NC 

28 14 38 

' 10 11 IZ 13 

NC = No Internal Connection 

1/3 
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T74LS09 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

l1 Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X L 

L L 

H H 

L ~ LOW Voltage Level 
H ~ HIGH Vottage Level 
X ~ Don't Care 

Value 

- 0.5 to+ 7 

- 0.5 to 15 

-0.5to10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat~ngs" may cause permanent damage to the dev1ce. This is a stress rating only and 
funcbonal opera~on of the deviCe at these or any other oondrt1ons 1n excess of those 1nd1cated 1n the operabonal secbons of th1s specification is not 
Implied. Exposure to absolute max1mum ra~ng oondtions for extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS09XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX ~ package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
Vee Input Clamp Diode Voltage -0.65 -1.5 Vee~ MIN, I1N = -18 mA v 
loH Output HIGH Current 100 Vee ~ MIN, VoH = - 5.5 V, !!A 

V1N = V1H 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA ]Vee= MIN ~ 
0.35 0.5 loL = 8.0 mA jVIN = V1L v 

hH Input HIGH Current 1.0 20 Vee = MAX, V1N = 2.7 V !!A 
0.1 Vee= MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.4 Vee = MAX, V1N - 0 4 V mA 

leeH Supply Current HIGH 2.4 4.8 Vee = MAX, Inputs Open mA 

I eeL Supply Current LOW 4.4 8.8 Vee = MAX, V1N = 0 V mA 

Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operating ranges. 
2. Not more than one output should be shorted at a t1me. 
n Typical values are at Vee~ 50 V, TA ~ 25 oc 
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T74LS09 

AC CHARACTERISTICS: T A= 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits 
Test Conditions Unit 

Min. Typ. Max. 

tPLH Turn Off Delay, Input to Output 20 35 Vee= 5.0 V ns 
CL= 15 pF, RL = 2.0 Kn r----

tPHL Turn On Delay, Input to Output 17 35 ns 
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DESCRIPTION 
The T74LS10 is a high speed TRIPLE 3-INPUT 
NAND GATE fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC DIAGRAM 

S(-0121 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

T74LS10 

TRIPLE 3-INPUT NAND GATE 

81 
(PlastiC Package) 

M1 
(M1cro Package) 

D1 
(Ceram1c Package) 

C1 
(Piast1c Ch•p Carner) 

ORDER CODES : 
T74LS10 D1 T74LS10 C1 
T74LS10 91 T74LS10 M1 

CHIP CARRIER 

!!! ~ u ~~ z 

2A 18 1Y 

NC 11 NC 

28 16 3( 

N( 15 NC 

2[ 14 38 

9 10 11 12 13 

~ ~ "-' 

NC ~ No Internal Connect•on 

1 '3 
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T74LS10 

LOGIC DIAGRAM AND TRUTH TABLE 

A B 

L X 

X L 

X X 

H H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

c y 

X H 

X H 

L H 

H L 

. 

L = LOW Voltage Level 
H = HIGH Vottage Level 
X = Don't Care 

Value 

- 0.5 to 7 

-0.5to15 

- 0.5 to 5.5 

- 30 to 5 

50 

Unit 

v 

v 
v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce Th1s 1s a stress rabng only and 
funclional operabon of the device at these or any other condrt1ons '" excess of those indicated 1n the operabonal secbons of th1s speclficabon IS not 
1mphed Exposure to absolute max1mum rabng conditions for extended penods may affect dev1ce rehab1hty 

GUARANTEED OPERATING.RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ •. I Max. 

T74LS10XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
Veo Input Clamp D1ode Voltage -0.65 -1.5 Vee= MIN, liN= -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = -400 j.tA, v 
v,N = v,L 

VOL Output LOW Voltage 0.25 0.4 IOL = 4.0 mA Jvcc =MIN v -
0.35 0.5 loL = 8.0 mA IVIN = 2 0 v v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V j.LA 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.36 Vee = MAX, V1N = 0.4 V mA 

los Output Short C1rcwt Current -20 -100 Vee= MAX, Vour = 0 V mA 
(note 2) 

lccH Supply Current HIGH 0.6 1.2 Vee = MAX, V1N = 0 V mA 

I eeL Supply Current LOW 1.8 3.3 Vee = MAX, Inputs Open mA 
Notes : 1 For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operat1ng ranges 

2. Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 5.0 V, r. = 25 oc 
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T74LS10 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 9 15 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, lnputto 10 15 CL= 15 pF ns 
Output 

3/3 
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DESCRIPTION 

The T74LS11 is a high speed TRIPLE 3-INPUT 
AND GATE fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

T74LS11 

TRIPLE 3-INPUT AND GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS11 01 T74LS11 C1 
T74LS11 B1 T74LS11 M1 

2A 

NC 

28 

II( 

zc 

CHIP CARRIER 

11 

17 

16 

15 

14 

9 10 11 12 1] 

1:; 
c :iPC..JI04 z !;;! ~ "' 

NC = No ln1emal Connec11011 

1Y 

NC 

3( 

NC 

38 

113 
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T74LS11 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B c y 

X X L 

L X L 

X L L 

H H H 

L = LOW Voltage Level 
H = HIGH Vo~age Level 
X= Don1Care 

Value 

- 0.5 to 7 

- 0 5 to 15 

- 0.5 to 10 

- 30 to 5 

50 

Stresses 1n excess of those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the device 

Unit 

v 
v 
v 

rnA 

rnA 

Th1s IS a stress rabng only and funcbonal operabon ofthe device at these or any other conditions 1n excess of those 1ndtcated 1n the operabonal secbons 
of this specdicabon 1s not 1mpl1ed Exposure to absolute max1mum rat1ng conditions for extended periods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS11XX 4.75 v I 5.o v I s.25 v 0 °C to+ 70 °C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

·-

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

~- Input LOW Voltage 08 Guaranteed Input LOW Voltage v 
Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = -400 j.J.A, v 
V1N = V1H 

VoL Output LOW Voltage 0.25 0.4 loL =~~Vee = MIN ___'!____ 
0.35 0.5 loL = 8.0 rnA V1N = V1L v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V I! A 
0.1 Vee = MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

los Output Short CircUit Current -20 -100 Vee = MAX, VouT = 0 V rnA 
(note 2) 

lccH Supply Current HIGH 1.8 36 Vee = MAX, Inputs Open rnA 

I eeL Supply Current LOW 3.3 6.6 Vee = MAX, V1N = 0 V rnA 
Notes. 1 For cond1t10ns shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operat1ng ranges 

2 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V, TA = 25 oc 
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T74LS11 

AC CHARACTERISTICS: T A = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 8 15 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, Input to 10 20 CL=15pF ns 
Output 
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DESCRIPTION 

The T74LS12 is a high speed TRIPLE 3-INPUT 
NAND GATE (with open collector output) fabricated 
in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

y 

S£-1174 

PIN CONNECTION (top view) 

DUAL IN LINE 

* Wrth Open Collector Output 

August 1988 

T74LS12 

TRIPLE 3-INPUT NAND GATE 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Canier) 

ORDER CODES : 
T74LS12 01 T74LS12 C1 
T74LS12 81 T74LS12 M1 

CHIP CARRIER 

!!:!~~~ 

2A 11 1Y 

II[ 17 II[ 

28 16 3( 

IIC 15 NC 

2C 14 311 

9 10 11 1l 13 

NC = No Internal Connection 

113 
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T74LS12 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Apphed to Input 

Vo Output Voltage, Applied to Output 

It Input Current, Into Inputs 

lo Output Current, Into Outputs 

B c y 

X X H 

L X H 

X L H 

H H L 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X= Don't Care 

Value 

-0.5 to 7 

-0.5 to 15 

0 to 10 

-30 to 5 

50 

Stresses tn excess of those ltsted under "Absolute Maxtmum Rattngs" may cause pennanent damage to the devtce 

Unit 

v 
v 
v 

rnA 

rnA 

Ths tS a stress rabng only and funcbonal operation oft he devtee at these or any other condtbons tn excess of those tndtcated tn the operational sections 
of thiS speaficabon ts not tmplted. Exposure to absolute maxtmum rattng condtbons for extended penods may affect devtee reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LS12XX 4.75 v I 5.o v j5.25 v 0°Cto+70°C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ.(*) Max. (note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
VtL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, itN = -18 rnA v 
loH Output HIGH Current 100 Vee = MIN, VoH = 5.5 V !lA 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN ____:!_____ 
0.35 0.5 loL = 8.0 mA VtN = VtH or VtL v 

per Truth Table 

itH Input HIGH Current 20 Vee= MAX, VtN = 2.7 V !lA 
0.1 Vee = MAX, VtN = 7.0 V rnA 

ltL Input LOW Current -0.4 Vee = MAX, VtN = 0.4 V rnA 

Icc Power Supply Current Vee= MAX 
Total, Output HIGH 1.4 rnA 
Total, Output LOW 3.3 rnA 

Notes: 1 For condtttons shown as MIN or MAX, use the appropriate value specofoed under guaranteed operating ranges 
(") Typtcal values are at Vee= 50 V, T. = 25 'C 
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T74LS12 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 17 32 ns 
Output Vee= 5.0 V 

f----
tPHL Turn On Delay, Input to 15 28 CL = 15 pF, RL = 2.0 KQ ns 

Output 

3/3 
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T74LS13 

DUAL 4-INPUT SCHMITI TRIGGER 

DESCRIPTION 
The T74LS13 contains two-4 Input NAND Gates 
that 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. Addition
ally, they have a greater noise margin than conven
tional NAND gates. 

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

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(PlastiC Chip Carrier) 

ORDER CODES : 
T74LS13 D1 T74LS13 C1 
T74LS13 B1 T74LS13 M1 

CHIP CARRIER 

1!1 :! u t:l ... 
z: > N 

Ill" 18 ZB 

NC 17 NC 

1( 16 NC 

NC 15 NC 

10 14 2( 

9 10 11 12 13 

0 
~ sa P(-0015 

~ z: !i "' 

NC =No Internal Connect1on 
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T74lS13 

SCHEMATIC 

LOGIC DIAGRAM AND TRUTH TABLE 

A B c D y 

L X X X H 

§@-v X L X X H 

X X L X H 

X X X L H L = LOW Voltage Level 

H H H H L 
H = HIGH Voltage Level 
X - Don't Care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.6 to 5.5 v 
It Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses tn excess of those ltsted under "Absolute Maxtmum Ratings" may cause permanent damage to the devtce. 
Th1s 1s a stress rabng only and functional operabon of the deviCe at these or any other cond1bons 1n excess of those 1ndtcaled tn the operabonal seclions 
of th1s spec1~cabon IS not Implied Exposure to absolute maximum rat1ng cond1bons for extended penods may affect deviCe reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 

T74LS13XX 
~--

4.75 v I 5o v I 5.25 v 0 °C to+ 70 °C 
XX = package type 

2/4 

92 



T74LS13 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

Vr. Positive-going Threshold 1.5 1.8 2.0 Vee= 5.0 V v 
Voltage 

Vr. Negative-going Threshold 0.6 0.95 1.1 Vee= 5.0 V v 
Voltage 

Vr.- Vr. Hysteresis 0.4 0.8 Vee= 5.0 V v 
Veo Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, I1N = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 jiA v 

VIN = 0.5 v 
VOL Output LOW Voltage 0.25 0.4 l01.. = 4.0 rnA I Vee = MIN ___y_ 

0.35 0.5 101.. = 8.0 rnA I V1N = 1.9 V v 
lr. Input Current at -0.14 Vee= 5.0 V, V1N = Vr+ rnA 

Positive-going Threshold 

lr. Input Current at -0.18 Vee = 5.0 V, V1N = Vr. rnA 
Negative-going Threshold 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V jiA 
0.1 Vee = MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current -20 - 100 Vee = MAX, Vour = 0 V rnA 
(note 2) 

leeH Supply Current HIGH 3 6 Vee = MAX, V1N = 0 V rnA 

lccL Supply Current LOW 4 7 Vee = MAX, V1N = 4.5 V rnA 
Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operatong ranges. 

2. Not more than one output should be shorted at a time. 
(")Typical values are at Vee= 5.0 V, r. = 25 •c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

tPLH Turn Off Delay, Input to 15 22 ns 
Output Vee =5.0 V 

tPHL Turn On Delay, Input to 18 27 CL = 15 pF ns 
Output 

3/4 
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T74LS13 

Figure 1 : V1N Versus Vour Transfer Function. 
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Figure 3 :Threshold Voltage and Hysteresis Versus 
Temperature. 
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Figure 2: Threshold Voltage and Hysteresis Versus 
Power Supply Voltage. 
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T74LS14 

HEX SCHMITT TRIGGER INVERTER 

DESCRIPTION 
The T7 4LS14 contains six logic inverters which ac
cept standard TTL input signals and provide stand
ard TTL output levels. They are capable of 
transforming slowly changing input signals into 
sharply defined, jitter-free output signals. Addition
ally, they have greater a noise margin than conven
tional inverters. 

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

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS14 01 T74LS14 C1 
T74LS14 81 T74LS14 M1 

2A 

NC 

2Y 

NC 

3A 

CHIP CARRIER 

18 

17 

16 

15 

14 

9 10 11 12 ll 

~ !;;! ~ j PC-0011 

NC = No Internal Connect1011 

6Y 

NC 

SA 

N( 

SY 
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T74LS14 

SCHEMATIC DIAGRAM 

LOGIC DIAGRAM AND TRUTH TABLE 

A -----B>r- y 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

Va; 

A y 

L H 

H L 

y 

SC-1032 

L = LOW Voltage Level 
H = HIGH Vottage Level 
X = Don't Care 

Value 

-0.5to7 

-0.5to15 

- 0.5 to 10 

-30 to 5 

50 

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the deviCe. 

Unit 

v 
v 
v 

mA 

mA 

Th1s IS a stress rabng only and functional operabon ofthe device at these or any other cond1bons 1n excess of those 1nd1cated 1n the operabonal secbons 
of th1s speclficabon IS not 1mphed. Exposure to absolute max1mum rat1ng conditions tor extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS14XX 4.7s v I s.o v I 5.25 v 0 °C to+ 70 °C 

XX = package type. 

2/4 
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T74LS14 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

I 
I 

Limits I Test Condition 
Unit Symbol I Parameter 

Mi~. c·> I ~_ax.l (note 1) 

VT. Pos1tive-gomg Threshold I 1.4 I 1.5T 1.9 I Vee= 5.0 V v 
Voltage I 

VT-
I 

Negat1ve-go1ng Threshold l 0.5 0.8 1.0 Vee= 5.0 V v I 
Voltage I 

VT.- VT- Hysterests 0.4 08 Vee= 50 V I v 
Vco Input Clamp D1ode Voltage -0.65 -1.5 Vee= MIN, ltN = -18 rnA v 
VoH Output HIGH Voltage I 2.7 3.4 Vee = MIN. loH = - 400 11A v 

V1N = 0.5 V 

i VoL Output LOW Voltage 0.25 0.4 I~L = 4.0 rnA I Vee = MIN ~ 
i 0.35 0.5 loL = 8 0 rnA I VIN = 1 .9 V v 

IT+ 
I 

Input Current at ! -0.14 Vee= 5.0 V, V1N = VT+ rnA 
j Positive-going Threshold I 

IT. 
I 

Input Current at I -0.18 
I 

Vee= 5.0 V, V1N = VT- rnA 
Negative-going Threshold I 

i itH I Input HIGH Current 
! 

1.0 I 20 Vee= MAX, V1N = 2.7 V !lA ! I 01 Vee = MAX, V1N = 7 0 V rnA 

itL Input LOW Current I -04 Vee = MAX, VtN = 0.4 V m~ 

los J Output Short CircUit Current I -20 -100 Vee = MAX, VouT = 0 V rnA 
! (note 2) I 

lccH Supply Current HIGH ' 8 6 1 16 I Vee = MAX, VtN = 0 V rnA 

I eeL Supply Current LOW l ____ ! _1_2____.:_?_1~ Vc~_ "-_MAX, V1N = __!? V I rnA ! 
Notes : 1 For condtttons shown as MIN or MAX, use the appropnate value spectfted under guaranteed operattng ranges 

2. Not more than one output should be shorted at a ttme. 
(•) Typ1cal values are at Vee = 5 0 V, T • = 25 oc 

AC CHARACTERISTICS : T A = 25 '{: 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

tPLH Turn Off Delay, Input to 15 22 ns 
Output Vee =5.0 V 

tPHL Turn On Delay, Input to 15 22 CL=15pF ns 
Output 
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T74LS14 

Figure 1 : V1N Versus Vour Transfer Function. 
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Figure 3 :Threshold Voltage and Hysteresis Versus 
Temperature. 

19 
G(-01Ifl 

I ,__ ,__ ,___ 
-~-

I 

17 v,. ,__ 1-"-
I 

j 1 
! 

3 
I 

f 1-1- - - 1--- L- --

1 ·-

~~ 
1--- -1---1--- 1---

,1--- -+ ~ v,- ---1-- 1---1---

15 

~. 1 7 0 
-55 20 50 80 125 

T, - AMBIENT TEMPERATURE - '( 

4/4 

98 

Figure 2: Threshold Voltage and Hysteresis Ver
sus Power Supply Voltage. 

Figure 4. 
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DESCRIPTION 

The T74LS15 is a high speed TRIPLE 3-INPUT 
AND GATE (with open collector output) fabricated in 
LOW POWER SCHOTIKY technology. 

SCHEMATIC 

y 

,..., 

PIN CONNECTION (top view) 

DUAL IN LINE 

Va: 

Zl )( 

• 
JA 

1'[-

* Open Collector Outputs 

August 1988 

T74LS15 

TRIPLE 3-INPUT AND GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip CarTier) 

ORDER CODES : 
T74LS15 D1 T74LS15 C1 
T74LS15 81 T74LS15 M1 

CHIP CARRIER 

~ ~ ~ ~~ 

2A 11 1Y 

N( 17 NC 

28 16 3( 

NC 1S NC 

2( 14 38 

9 10 11 12 13 

,_ "' .... PC-

NC = No Internal Connect1011 

1/3 
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T74LS15 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

Vo Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

lo Input Current, mto Inputs 

Ia Output Current, mto Outputs 

B c y 

X X L 

L X L 

X L L 

H H H 

L = LOW Voltage Level 
H = HIGH Vo~age Level 
X= Don't Care 

Value 

-0.5 to 7 

-0.5 to 15 

-0.5to10 

-30 to 5 

50 

Stresses on excess of those losted under "Absolute Maxomum Ratings" may cause permanent damage to the devoce 

Unit 

v 

v 

v 

mA 

mA 

Ttls os a stress oa~ng only and functional ope~on of the device at these or any other condotoons in excess of those indicated in the operational sections 
of thos specofica~on os not omploed. Exposure to absolute maxomum ratong condtions for extended periods may affect device reliabilrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LS15XX 4.7s v I s.o v I s.2s v 0°Cto+70°C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 
Unit 

Min. Typ.(*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

VoL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clamp Doode Voltage -0.65 -1.5 Vee= MIN, ioN= -18 mA v 

loH Output HIGH Current 100 Vee= MIN, VoH = 5.5 V ~ 
VoN= VoH 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA !vee= MIN ____:!__ 
0.35 0.5 loL = 8.0 mA JVoN =VoL v 

hH Input HIGH Current 1.0 20 Vee= MAX, VoN= 2.7 V ~ 
0.1 Vee= MAX, VoN= 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, VoN = 0.4 V mA 

lecH Supply Current HIGH 1.8 3.6 Vee= MAX, Inputs Open mA 

I eeL Supply Current LOW 3.3 6.6 Vee= MAX, VoN= 0 V mA 
Notes : 1 For eondotoons shown as MIN or MAX, use the approproate value speeofoed under guaranteed operatong ranges 

(") Typoeal values are at Vee = 5 0 V, T • = 25 'C. 
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T74LS15 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 

tPLH Turn Off Delay, Input to 20 35 ns 
Output Vee= 5.0 V r----

tPHL Turn On Delay, Input to 17 35 CL = 15 pF, RL = 2.0 Kn ns 
Output 

3/3 
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DESCRIPTION 

The T74LS20 is a high speed DUAL 4-INPUT 
NAND GATE fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

A~---ol'f---i 

a <>-+-.---oN--+ 

Va 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

y 

" .... 

T74LS20 

DUAL 4-INPUT NAND GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS20 01 T74LS20 C1 
T74LS20 81 T74LS20 M1 

NC 

NC 

1( 

NC 

10 

CHIP CARRIER 

18 

17 

16 

15 

14 

9 10 11 12 13 

~ :5 

NC = No Internal Connectron 

2( 

NC 

NC 

NC 

2B 
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T74LS20 

LOGIC DIAGRAM AND TRUTH TABLE 

AlB 

L ! X 

X I L 

IX IX 

xlx 
HIH 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

clo 

x lx 
x1x 
L I X 

X I L 

HIH 

y 

H 

H 

H 

H 

L 
L = LOW Voltage Level 
H = HIGH Vottage Level 
X= Don't Care 

Value 

Vee : Supply Voltage -0.5 to 7 

--===v=~=-·_-4[ __ 1n-~p_~.-_V_-o_-l_ta~g=e=,=A=p=p-l_ie=d_-t_o_l_np~u_t _______________________ _, ______ -0.5to 15 

Vo I Output Voltage, Applied to Output - 0.5 to 5.5 
r---~~~~~~--ln-p~ut_C __ ur-re-n~t~.~ln-to~ln_p_u_ts----~---------------------+-------30to5 

10 r Output Current, Into Outputs 50 

Stresses rn excess of those lrsted under "Absolute Maxrmum Ra~ngs" may cause pen11anent damage to the dev1ce. 

V t 
-r-------~ 

mA 

mA 

Thrs rs a stress ra~ng only and fu~onal opera~ on of the devrce at these or any other cond1~ons 1n excess of those mdtcated rn the opera~onal sec~ons 
of thrs speclfica~on rs not rmphed Exposure to absolute maxrmum ratrng condr~ons for extended penods may affect devrce rehabllrty 

GUARANTEED OPERATING RANGE 

Part Numbers I Supply Voltage 
Temperature 

I Min. I Typ. I Max. 

T74LS20XX I 4.75 v I 5.0 v J 5.25 v 0 °C to+ 70 °C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol 
! 

Parameter 
Limits Test Condition 

Unit I (note 1) I Min. Typ. (•) Max. 

V1H .Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

I VrL I Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo rlnput Clamp D1ode Voltage . 0.65 . 1 5 Vee= MIN, hN = ·18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 11A v 
V1N = V1L 

VoL Output LOW Voltage 0 25 0.4 IOL = 4.0 mA I vee= MIN ~ 
0.35 0.5 loL = 8.0 mA IVIN = 2.0 V v 

I1H Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V 1-lA 
0.1 Vee = MAX, V1N = 7.0 V mA 

hL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current . 20 ·tOO Vee = MAX, VouT = 0 V mA 
(note 2) 

leeH Supply Current HIGH 0.4 0.8 Vee= MAX, V1N = 0 V mA 

leeL Supply Current LOW t .2 2.2 Vee= MAX, Inputs Open mA 

Notes: t For condrtrons shown as MIN or MAX, use the approprrate value spec1f1ed under guaranteed operatrng ranges. 
2 Not more than one output should be shorted at a trme 
(•) Typrcal values are at Vee= 5.0 V, TA = 25 oc. 
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T74LS20 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol 
I 

Parameter I Limits Test Conditions Unit 
I Min. j Typ. Max. 

tPLH I Turn Off Delay, Input to ! ! 
9 15 ns 

,Output I Vee= 5.0 V 
f---

tPHL I ~urn On Delay, Input to 
I I 

10 15 CL = 15 pF ns 
Output 

3/3 
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DESCRIPTION 

The T74LS21 is a high speed DUAL 4-INPUT 
AND GATE fabricated in LOW POWER SCHOTT
KY technology. 

SCHEMATIC 

Ao-,---t--+-+--i: 
8 ~;-1---.......... 
c <>-t-+~--+-r: 
[)- e>-+-+-~ ......... _, 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A 1 14 v cc 

18 2 13 20 

NC 3 12 2C 

1C • 11 NC 

10 5 10 28 

1Y 6 g 2A 

GNO 7 8 2Y 

August 1988 

T74LS21 

DUAL 4-INPUT AND GATE 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic CHip Carrier) 

ORDER CODES : 
T74LS21 01 T74LS21 C1 
T74LS21 81 T74LS21 M1 

CHIP CARRIER 

!!! ;'! !;! tlc > N 

NC 18 2[ 

NC 17 N[ 

1( 16 NC 

NC 15 NC 

10 14 2B 

9 10 11 11 1l 

PC-0006 
!:: ~ ~ 

NC = No Internal Connectoon 
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T74LS21 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

X 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI Input Volatge, Applied to Input 

Vo Output Voltage, Applied to Output 

It Input Current, Into Inputs 

lo Output Current, Into Outputs 

B c D 

X X X 

L X X 

X L X 

X X L 

H H H 

y 

L 

L 

L 

L 

H 
L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don'l Care 

Value 

- 0.5 to 7 

-0.5to15 

-0.5 to 5.5 

- 30 to 5 

60 
Stresses in excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the device. 

Unit 

v 
v 

v 
rnA 

rnA 

This 1s a stress rabng only and functional operatiOn ofthe device at these or any other oondlllons 1n excess of those 1n<icated 1n the operational sections 
of this specification 1s not implied. Exposure to absolute max1mum rat1ng conclillons for extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LS21XX 4.75 v I s.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v1H input HIGH Voltage 2.0 Guaranteed input HIGH Voltage v 
V1L input LOW Voltage 0.8 Guaranteed input LOW Voltage v 

Vee Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, I1N = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 1-1A v 

V1N = V1H 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I Vee = MIN ___y_ 
0.35 0.5 loL = 8.0 rnA I V1N = V1L v 

hH Input HIGH Current 1.0 20 Vee = MAX, V1N = 2.7 V I-LA 
0.1 Vee= MAX, V1N = 7.0 V rnA 

IlL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current -20 - 100 Vee = MAX, VouT = 0 V rnA 
(note 2) 

lccH Supply Current HIGH 1.2 2.4 Vee = MAX, Inputs O_Qen rnA 

I eeL Supply Current LOW 2.2 4.4 Vee= MAX, V1N = 0 V rnA 

Notes: 1. For conditions shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 
2 Not more than one output should be shorted at a t1me. 
(•) Typ1cal values are at Vee= 5.0 V, TA = 25 °C. 
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T74LS21 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits Test Conditions Unit 
Min. "!f_p. Max. 

tPLH Turn Off Delay, Input to 8 15 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, Input to 10 20 CL=15pF ns 
Output 
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DESCRIPTION 
The T74LS22 is a high speed DUAL 4-INPUT 
NAND GATE fabricated in LOW POWER SCHOTT
KY technology. 

SCHEMATIC 

A 
B 
c 
D ~ 

1 

Vee 

y 

~· 
-b 

SC05380 

PIN CONNECTION (top view) 

1A 1 

18 2 

NC 3 

1C • 

1 D 5 

1Y s 

GND 1 

DUAL IN LINE 

PCIOI81 

• Open Collector Ou1puts 

August 1988 

14 v cc 

13 20 

12 zc 
II NC 

10 28 

9 2A 

• 2Y 

T74LS22 

DUAL 4-INPUT NAND GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic CHip Carrier) 

ORDER CODES : 
T74LS22 01 T74LS22 C1 
T74LS22 81 T74LS22 M1 

CHIP CARRIER 

I!! :£ !I! ~sa 

NC 18 2( 

NC 17 NC 

1C 16 NC 

NC 15 NC 

10 14 28 

9 10 11 12 13 

)- 'ii! u 
PC-0006 

- "' z ~ ~ 

NC = No Internal Connection 
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T74LS22 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

X 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

~- Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B c D 

X X X 

L X X 

X L X 

X X L 

H H H 

y 

H 

H 

H 

H 

L 
L = LOW Voltage Level 
H = HIGH Vottage Level 
X = Don't Care 

Value 

-0.5 to 7 

- 0.5 to 15 

-0.5 to 5.5 

-30 to 5 

50 

Stresses 1n excess of those hsted under "Absolute Max1mum Ra~ngs" may cause permanent damage to the dev1ce 

Unit 

v 

v 

v 

mA 

mA 

ThiS is a stress rating only anc functional operation of the dev1ce at these or any othercondrbons in excess of those 1nd1cated 1n the operabonal sections 
of th1s speclficabon is not 1mpl1ed. Exposure to absolute maximum rat1ng conditions for extended penods may affect device rehablhty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS22XX 4.75 v I 5.o v I 5.25 v o °C to+ 70 °C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter limits Test Condition 
Unit 

Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vee Input Clamp D1ode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 

loH Output HIGH Current 100 Vee = MIN, VoH = 5.5 ~ 
V1N = V1L 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I Vee = MIN v 

loL = 8.0 mA I v,N = 2.0 v 
r------

0.35 0.5 v 

IIH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V ~ 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

leeH Supply Current HIGH 0.4 0.8 Vee = MAX, V1N = 0 V mA 

I eeL Supply Current LOW 1.2 2.2 Vee = MAX, Inputs Open mA 
Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 
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2. Not more than one output should be shorted at a t1me. 
(*)Typical values are at Vee= 5.0 V, TA = 25 °C. 



T74LS22 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits 
Test Conditions Unit 

Min. Typ. Max. 
tPLH Turn Off Delay, Input to 17 32 ns 

Output Vee= 5.0 V -
IPHL Turn On Delay, Input to 15 28 CL= 15 pF, RL = 2.0 Kn ns 

Output 

313 
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DESCRIPTION 

The T74LS26 is a high speed QUAD 2-INPUT 
NAND BUFFER (with open collector output) fabri
cated in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

y 

PIN CONNECTION (top view) 

DUAL IN LINE 

• Open Collecklr Ou1puts 

September 1988 

T74LS26 

QUAD 2-INPUT NAND BUFFER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS26 01 T74LS26 C1 
T74LS26 B1 T74LS26 M1 

CHIP CARRIER 

•!IWJS! 

1Y • ... 
NC 11 NC 
ZA 16 4Y 

N( 15 N( 

lll t4 liB 

9 10 n 

NC • No Internal Coonection 

113 

115 



T74LS26 

SCHEMATIC DIAGRAM 

:=o-v A 

L 
X 
H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X H 
L H 
H L 

L ~ LOW Vokage Level 
H ~HIGH Voltage Level 
X ~ Don't Care 

Value 

-0.5 to 7 

- 0.5 to 15 

- 0.5 to 15 

-30 to 5 

60 

Unit 

v 

v 

v 

mA 

mA 

Stresses 1n excess of those l1sted under "Absolute Maximum Ratings" may cause permanent damage to the deviCe. Th1s IS a stress rabng only and 
luncbonal operabon of the deviCe at these or any other condrt1ons 1n excess of those Indicated 1n the operabonal sections of th1s speafication IS not 
implied. Exposure to absolute max1mum rabng condlt1ons for extended penods may affect deVIce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. J Typ. l Max. 

T74LS26XX 4.75 v I s.o v I s.2s v 0 °C to+ 70 °C 
XX ~ package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Veo Input Clamp Diode Voltaae -0.65 - 1.5 Vee= MIN, I1N ~ -18 rnA 

loH Output HIGH Current 1000 Vee= MIN, VoH = 15 V 
50 Vee= MIN, VoH = 12 V 

VoL Output LOW Voltage 0.25 0.4 loL ~ 4.0 rnA I Vee = MIN 

0.35 0.5 loL = 8.0 rnA I VIN ~ 2.0 V 

I1H Input HIGH Current 0.1 2.0 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N- 7.0 V 

hL Input LOW Current -0.4 Vee = MAX, V1N - 0.4 V 

leeH Supply Current HIGH 0.8 1.6 Vee= MAX, V,N- 0 V 

I eeL Supply Current LOW 2.4 4.4 Vee = MAX, Input Open 
Notes . I. For cond1t1ons shown as MIN or MAX, use the appropnate value specified under guaranteed operating ranges. 

(") Typ1cal values are at Vee~ 5.0 V, r. ~ 25 oc. 
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Unit 

v 

v 

v 
llA 

v -
v 

llA 
rnA 

rnA 

rnA 

rnA 



T74LS26 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 17 32 ns 
Output vee= 5.o v 

el = 15 pF, RL = 2.0 kn r----
tPHL Turn On Delay, Input to 15 28 ns 

Output 
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DESCRIPTION 
The T74LS27 is a high speed TRIPLE 3-INPUT 
NOR GATE fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

PC-lOB 

August 1988 

T74LS27 

TRIPLE 3-INPUT NOR GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS27 D1 T74LS27 C1 
T74LS27 61 T74LS27 M1 

CHIP CARRIER 

!\9 ~ ... >~ z 

ZA 18 1Y 

NC 17 NC 

2B 16 ]( 

II( 15 NC 

zc 14 lB 

9 10 11 1Z 1l 

a PC-)- z ~ 1;; ~ ~"' 

NC = No Internal Connection 
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T74LS27 

LOGIC DIAGRAM AND TRUTH TABLE 

A B c v 
~=f>-v 

L L L H 

H X X L 

X H X L L = LOW Voltage Level 

X X H L 
H = HIGH Vo~age Level 
X = Don't Care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 

Vo Output Voltage, Applied to Output - 0.5 to 10 v 

I, Input Current, Into Inputs - 30 to 5 mA 

lo Output Current, Into Outputs 60 mA 

Stresses in excess of those listed under "Absolute Mru<1mum Ratings" may cause permanent damage to the dev1ce Th1s 1s a stress rating only and 
functional operabon of the device at these or any other condrt1ons 1n excess of those 1nd1cated 1n the operabonal secbons of th1s spec1ficabon 1s not 
Implied. Exposure to absolute max1mum rabng cond1t10ns for extended penods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS27X 4.75 v I 5o v I 5.25 v 0 °C to+ 70 °C 
XX= package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. " (note 1) .• 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee= MIN, loH = - 400 'rlf'. v 
VIN = VIL 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I vee= MIN v 
IVIN = 2.0 V r-----

0.35 0.5 loL = 8.0 rnA v 

I1H Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V ',lA 
0.1 Vee - MAX, V1N - 7.0 V rnA 

I1L Input LOW Current -0.4 Vee= MAX, V1N = 0.4 V rnA 

los Output Short CircUit Current -20 - 100 Vee = MAX, V1N = 0 V rnA 
(note 2) 

lccH Supply Current HIGH 2.0 4.0 Vee = MAX, V1N = 0 V rnA 

I eeL Supply Current LOW 3.4 6.8 Vee= MAX, Inputs Open rnA 
Notes: 1. For condtttons shown as MIN or MAX, use the appropnate value spectfted under guaranteed operattng ranges 
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2. Not more than one output should be shorted at a ttme. 
n TypiCal values are at Vee= 50 V, TA = 25 °C. 



T74LS27 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 10 15 ns 
Output Vee= 5.0 V 

1------
tPHL Turn On Delay, Input to 10 15 CL = 15 pF, ns 

Output 
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DESCRIPTION 
The T74LS28 is a high speed QUAD 2-INPUT 
NOR BUFFER fabricated in LOW POWER 
SCHOTTKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

1Y 1 14 v cc 
1A 2 13 4Y 

18 3 12 48 

2Y • 11 4A 

2A > 10 3Y 

28 • 9 38 

GND 1 8 3A 

August 1988 

T74LS28 

QUAD 2-INPUT NOR BUFFER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS28 01 T74LS28 C1 
T74LS28 81 T74LS28 M1 

CHIP CARRIER 

:! ~ !;;! i:j >-
> ~ 

18 18 48 

NC 17 NC 

2Y 16 4A 

NC 15 NC 

2A 14 3Y 

9 10 11 12 1] 

~ 

NC = No lntemal Connec1100 
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T74LS28 

LOGIC DIAGRAM AND TRUTH TABLE 

A B y 

:=D-v H X L 

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

X = Don't Care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 

v, Input Voltage, Applied to Input -0.51015 v 

Vo Ouptut Voltage, Applied to Output -0.5 to 5.5 v 

h Input <&urrent, Into Inputs -30 to 5 rnA 

lo Output Current, Into Outputs 50 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause penn anent damage to the deviCe 
ThiS IS a stress ra~ng only and functional operation ofthe dev1ce at these or any othercondlbons 1n excess of those Indicated 1n the opera~onal secbons 
of this speclfica~on IS not 1mpl1ed Exposure to absolute max1mum rat1ng condmons for extended penods may affect deviCe reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS28XX 4.75 v I so v·l s.2s v 0°CI0+70°C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clamp D1ode Voltage -0.85 -1.5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.7 Vee = MIN, loH = - 1.2 rnA, v 
v,N = v,L 

VoL Output LOW Voltage 0.25 0.4 loL= 12 rnA I Vee= MIN ____}{__ 
0.35 05 loL = 24 rnA !VIto~ =VIH v 

IIH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V 11A 
1.0 100 Vee = MAX, V1N = 7 0 V IIA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 
los Output Short CircUit Current -20 -100 Vee = MAX, Vour = 0 V rnA 

(note 2) 

lccH Supply Current HIGH 2.1 3.6 Vee= MAX rnA 
I eeL Supply Current LOW 11 13.8 Vee= MAX rnA 

Notes • 1 For cond111ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges 
2 Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee = 5 0 V, TA = 25 "C 
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T74LS28 

AC CHARACTERISTICS: T A = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 12 24 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, Input to 12 24 CL = 45 pF, At= 667 !l ns 
Output 
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DESCRIPTION 
The T74LS30 is a high speed 8-INPUT NAND 
GATE fabricated in LOW POWER SCHOTTKY 
technology. 

SCHEMATIC 

,.......,. ____ __,......._. 
8 o-+-r-----......... 
c <>-+-+-...----o--t 
D o-++-1---1------lo ......... 
Eo-+++-t-r--~-+----f:" 
F o-+-t-t-t-t-1r---lo ......... 
G <>--+--t--t-+-T-if-1---loo--t 
H o-++-f-t+-1f-+""1"""",....._J 

PIN CONNECTION (top view) 

DUAL IN LINE 

A 14 

B ll 

c 12 

D II 

E 10 

F 9 

GND 7 8 

August 1988 

y 

Vee 

NC 

H 

G 

NC 

NC 
y 

T74LS30 

8-INPUT NAND GATE 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS30 01 T74LS30 C1 
T74LS30 81 T74LS30 M1 

CHIP CARRIER 

(.) tl (.) 

"' • z > z 

c H 

NC NC 

G 

NC NC 

NC 

u u 
z >- z 

PC10230 

NC = No Internal Connection 
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T74LS30 

LOGIC DIAGRAM AND TRUTH TABLE 

A B c 
L X X 

X L X 

A~ B 
g y 

~ SC05220 

X X L 

X X X 

X X X 

X X X 

X X X 

X X X 

H H H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Volatge, Applied to Input 

Vo Output Voltage, Apphed to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

D E F G 

X X X X 

X X X X 

X X X X 

L X X X 

X L X X 

X X L X 

X X X L 

X X X X 

H H H H 

H y 

X H 
x,' H 
X H 
X H 

X H 
X H 

X H 
L H 
H L 

L = LOW Voltage Level 
H =HIGH Voltage Level 
X = Don't Care 

Value 

-0.5 to 7 

-0.5 to 15 

- 0.5 to 5.5 

-30 to 5 

60 
" Stresses 1n excess of those listed under Absolute Max1mum Ra~ngs may cause permanent damage to the dev1ce. 

Unit 

v 
v 
v 

rnA 

rnA 

ThiS IS a stress ra~ng only and fu~onal opera~on of the device at these or any other cond1~ons 1n excess of those IndiCated 1n the operooonal s~ons 
of this specification IS not 1mpl1ed. Exposure to absolute max1mum rating cond1tions for extended periods may affect dev1ce rehabihty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS30XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 
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T74LS30 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clamp Diode Voltage -0.65 . 1.5 Vee= MIN, hN = -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 !iA v 
V1N = V1L 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I Vee = MIN v 

loL = 8.0 mA I YIN = 2.0 V 
t---

0.35 0.5 v 

IIH Input HIGH Current 1.0 20 Vee = MAX, V1N = 2.7 V !!A 
0.1 Vee = MAX, V1N = 7.0 V mA 

hL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current . 20 . 100 Vee = MAX, VouT = 0 V mA 
(note 2) 

leeH Supply Current HIGH 0.35 0.5 Vee = MAX, V1N = 0 V mA 

I eeL Supply Current LOW 0.6 1.1 Vee = MAX, Inputs Open mA 
Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 

2. Not more than one output should be shorted at a time. 
n Typical values are at Vee- 5.0 v. TA- 25 oc 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 8 15 ns 
Output Vee= 5.0 V t---

tPHL Turn On Delay, Input to 13 20 CL= 15pF ns 
Output 

3/3 

129 





DESCRIPTION 

The T74LS32 is a high speed QUAD 2-INPUT 
OR GATE fabricated in LOW POWER SCHOTTKY 
technology. 

SCHEMATIC 

A C>-f"--,l~t-+-+--i 

B..-+""""T""'_...._i: 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A , 14 

18 2 13 

1Y l 12 

2A 4 , 
28 s 10 

2Y 6 9 

GND 1 8 

f'CI011D 

August 1988 

y 

Vee 

48 

4A 

4Y 

38 

3A 
3Y 

T74LS32 

QUAD 2-INPUT OR GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS32 01 T74LS32 C1 
T74LS32 81 T74LS32 M1 

CHIP CARRIER 

-~~~, 

1Y 18 4A 

NC 17 NC 

ZA 16 4Y 

NC 15 NC 

28 14 38 

9 10 11 12 13 

NC = No Internal Connectoon 
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T74LS32 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

L L 

H H 

X H 

L = LOW Voltage Level 
H = HIGH Vonage Level 
X = Don't Care 

Value 

- 0.5 to+ 7 

- 0.5 to 15 

- 0.5 to 10 

-30 to 5 

50 

Unit 

v 

v 

v 

mA 

mA 

Stresses 1n excess of those hsted under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce nus 1s a stress rating only and 
funcbonal operanon of the device at these or any other cond~ions in excess of those Indicated 1n the operational secnons of th1s specification 1s not 
1mphed Exposure to absolute max1mum ranng cond1!1ons for extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers ,__§11~'1~ 
Min. i Typ. I Max. 

Temperature 

T74LS32XX 4.7s v 1 s.o v I s.2s v I 0 °C to+ 70 °C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, I1N = ·18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = ·400 ~. v 
V1N = V1L 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I Vee = MIN ___}!___ 
0.35 0.5 loL = 8.0 rnA I v,N = v,L v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V flA 
0.1 Vee= MAX, V1N = 7.0 V rnA 

I1L Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V rnA 
(note 2) 

leeH Supply Current HIGH 3.1 6.2 Vee= MAX, Inputs Open rnA 

I eeL Supply Current LOW 4.9 9.8 Vee = MAX, V1N = 0 V rnA 
Notes: t For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operating ranges. 

2 Not more than one output should be shorted at a t1me 
(') Typ1cal values are at Vee= 50 V, r. = 25 "C 

2/3 ID'/ SGS·THOMSON 
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T74LS32 

AC CHARACTERISTICS: T A= 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 14 22 ns 
Outout Vee= 5.0 V -

tPHL Turn On Delay, lnputto 14 22 CL = 15 pF ns 
Output 
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DESCRIPTION 
The T74LS33 is a high speed QUAD 2-INPUT 
NOR BUFFER fabricated in LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

p(--

• Open Collector Outputs 

August 1988 

T74LS33 

QUAD 2-INPUT NOR BUFFER 

D1 81 
(PlastiC Package) (Ceramic Package) • 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS33 01 T74LS33 C1 
T74LS33 B1 T74LS33 M1 

1B 

NC 

ZY 

NC 

2A 

CHIP CARRIER 

18 

17 

16 

15 

14 

9 10 11 12 a 

Ill ~ lil ~ l$1 
PC_, 

NC = No Internal Connec11on 

48 

4A 

NC 

3Y 
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T74LS33 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

H 

X 

L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage. Applied to Input 

Vo Output Voltage. Applied to Output 

I, Input Current. Into Inputs 

lo Output Current. Into Outputs 

B y 

X L 

H L 

L H 

L = LOW Vottage Level 
H = HIGH Voltage Level 
X = Don't Care 

Value 

- o 5 to 7 

-05to15 

-0.5 to 10 

-30 to 5 

60 

Unit 

v 
v 
v 

rnA 

rnA 

Stresses 1n excess of those hstec under "Absolute Max1mum Rabngs" may cause permanent damage to the dev1ce Th1s IS a stress rabng only and 
functional operat1on of the dev1ce at these or any other cond1t1ons 1n excess of those 1nd1cated 1n the operat:Jonal sect1ons of th1s specification IS not 
1mphec Exposure to absolute max1mum rabng cond1!1ons tor extendec penods may affect dev1ce rehablhty 

GUARANTEED OPERATING RANGE 

IT74LS33XX 

Part Numbers 
J Min. ! Typ. l Max. 

Supply Voltage 
Temperature 

4 75 v 5 0 v 5 25 v 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 

Input HIGH Voltage 
! v,L Input LOW Voltage 

Vco · Input Clamp D1ode Voltage -0 65 

loH , Output HIGH Current ! 
: 

I 
VoL :Output LOW Voltage I 0 25 

0.35 

IIH i Input HIGH Current 

I 
0.1 

hL I Input LOW Current I 

leeH I Supply Current HIGH I 20 

I eeL ! Supply Current LOW ! 10 

0.8 

-1 5 

I 100 

0.4 
I 05 

20 
0.1 

-0.4 

3.6 

13.8 

Test Condition 
(note 1) 

. Guaranteed Input HIGH Voltage 

:Guaranteed Input LOW Voltage 

Vee= MIN, I1N = -18 rnA 

[Vee= MIN, VoH = 5.5 V 
V1N = V1L 

loL = 12 rnA [Vee= MIN 

'loL = 24 rnA ~ V1N = 2.0 v 
Vee= MAX, V1N = 2.7 V 
Vee= MAX, V1N = 7.0 V 

Vee = MAX, V1N = 0.4 V 

Vee= MAX, V,N = 0 V 

Vee= MAX, Inputs Open 

v 
v 
v 

I llA I 

~ 
llA 
rnA 

rnA 

rnA 

rnA 
Notes. .. 

1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges 
2. Typ1cal values are at V cc = 5.0 V, T. = 25 'C. 
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T74LS33 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol 
! 

Parameter I 

tPLH Turn Off Delay, Input to 
r 

Output i 

tPHL Turn On Delay, Input to ! 
I Output 

Limits 
Max. i Test Conditions 

Min. Typ. I 
! 20 

I 
32 I Vee= 5.0 V 

' 18 
I 

2BlCL = 45 pF, RL = 667 Q 
' 
I 

lifi SGS·ntOMSON 
~I liilUII:II@Illl.1<1!:1i"UI©IllllC!l 

~ 

I Unit 

~n~ 

~ 
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DESCRIPTION 
The T74LS37 is a high speed QUAD 2-INPUT 
NAND BUFFER fabricated in LOW POWER 
SCHOTTKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

1A 1 14 v cc 

18 2 13 48 

1Y 3 12 4A 

2A • 11 4Y 

28 5 10 3B 

2Y 6 9 3A 

GND 1 a 3Y 

August 1988 

T74LS37 

QUAD 2-INPUT NAND BUFFER 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS37 01 T74LS37 C1 
T74LS37 81 T74LS37 M1 

1Y 

NC 

2A 

NC 

2B 

CHIP CARRIER 

IDCul:jm 
..... - z > 4 

9 10 11 12 11 

,_ !i! 
N 1:1 !;! ~ ~ 

11 

17 

" 1S 

14 

....... 

NC = No ln1emal Connection 

4A 

NC 

4Y 

NC 

38 
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T74LS37 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Volatge, ~lied to lllj)ut 

Vo Output Voltage, Applied to Output 

h Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

X H 

L H 

H L 

L = LOW Voltage Level 
H =HIGH Vottage Level 
X = Don't Care 

Value 

-0.5 to 7 

-0.5 to 15 

-0.5 to 5.5 

-30 to 5 

60 

Unit 

v 

v 

v 
mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s 1s a stress ratmg only and 
functional operation of the dev1ce at these or any other oondrt1ons 1n excess of those IndiCated 1n the operabonal sections of th1s specification 1s not 
1mplied. Exposure to absolute maximum rating oond1!1ons for extended penods may affect deVIce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltaae 

Temperature 
Min. I Typ. I Max. 

T74LS37XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Volta[e 2.0 Guaranteed Input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 1.2 mA, v 
v,N = v,L 

VoL Output LOW Voltage 0.25 0.4 loL = 12 mA I Vee= MIN v -
0.35 0.5 loL = 24 mA I ViN = 2.0 v v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V !!A 
0.1 Vee = MAX, V1N = 7.0 V mA 

IlL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current -30 -130 Vee = MAX, Vour = 0 V mA 
(note 2) 

lccH Supply Current HIGH 0.9 2.0 Vee = MAX, V1N = 0 V mA 

lccL Supply_ Current LOW 6.0 12 Vee = MAX, Inputs Open mA 
Notes: 1. For cond1110ns shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges 

2. Not more than one output should be shorted at a t1me 
n TypiCal values are at Vee= 5.0 V, TA = 25 °C. 
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T74LS37 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 

tPLH Turn Off Delay, Input to 
Output 

tPHL Turn On Delay, Input to 
Output 

Limits 

Min. Typ. Max. 

12 24 

12 24 

~ SGS·THOMSON .. ""'!I lililDICmllll!.l<©"ii'lli@OOOI:$ 

Test Conditions Unit 

ns 
Vee= 5.0 V -cL = 45 pF, RL = 667 n ns 
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DESCRIPTION 

The T74LS38 .is a high speed QUAD 2-INPUT 
NAND BUFFER (open collector outputs) fabricated 
in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

y 

"·'"' 

PIN CONNECTION (top view) 

DUAL IN LINE 

P{-0016 

* Open Collector Outputs 

August 1988 

T74LS38 

QUAD 2-INPUT NAND BUFFER 

81 
{Plastic Package) 

M1 
{Micro Package) 

D1 
{Ceramic Package) 

• C1 
{Plastic Chip Carrier) 

ORDER CODES : 
T74LS38 D1 T74LS38 C1 
T74LS38 81 T74LS38 M1 

1Y 

NC 

2A 

N( 

28 

CHIP CARRIER 

18 

17 

16 

15 

14 

9 10 11 12 13 

0 PC-D001 ,.. z u 1;:; ;:\ N 1:> z 

NC = No Internal Connection 

4A 

NC 

4Y 

NC 

38 
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T74LS38 

LOGIC DIAGRAM AND TRUTH TABLE 

:=o-v 
ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage. Applied to Input 

Vo Output Voltage. Applied to Output 

" Input Current. Into Inputs 

lo Output Current, Into Outputs 

A B y 

L X H 

X L H 

H H L 

L = LOW Voltage Level 
H =HIGH Voltage Level 
X = Don't Care 

Value 

- 0 5 to 7 

-0.5 to 15 

-05to10 

- 30 to 5 

60 

Stresses 1n excess of those listed under "Absolute Maxtmum Ratmgs" may cause permanent damage to the dev1ce 

Unit 

v 
v 

v 

mA 

mA 

Th1s 1s a stress rabng only and funcbonal operabon of the device at these or any olhercond1bons 1n excess of those 1nd1cated 1n the operabonal secbons 
of thts spectflcabon IS nof 1mpl1ed Exposure to absolute max1mum rattng condtbons for extended penods may affect device reltabtift¥. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Min. 

Temperature 

·T74LS38XX 4 75 v o "c to+ 70 "c 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

I Symbol ! 
I Limits Test Condition Parameter 

(note 1) 
Unit 

Min. Typ.(*) Max. 

v,H Input HIGH Voltage 2.0 ' Guaranteed Input HIGH Voltage v 
I V1L 1 Input LOW Voltage I 0.8 Guaranteed Input LOW Voltage v 
I Veo Input Clamp Diode Voltage I -0.65 -1.5 Vee= MIN. ltN = -18 mA v 
I loH Output HIGH Current ! 250 Vee= MIN. VoH = 5.5 V !!A 
; ·viN = V1L 

I 
VoL i Output LOW Voltage I 0.25 0.4 loL = 12 mA I vee= MIN ~ I I I !1m= 24 mA IVIN = 2.0 v 0 35 05 I v 

i I1H I Input HIGH Current 
I I 

1.0 20 Vee= MAX, V1N = 2.7 V !!A 
0.1 Vee= MAX, V1N = 7.0 V mA 

I itL llf'lllUt LOW Current I -0.4 Vee = MAX, V1N = 0.4 V mA 

I leeH I Supply Current HIGH 0.9 2.0 Vee= MAX, V1N = 0 V mA 

I I eeL ! Supply Current LOW I 6.0 12 Vee= MAX, Inputs Open mA 
Noles : 1 For cond1t1ons shown as MIN or MAX, use the appropnate value spec1fled under guaranteed operattng ranges 

(") Typ1cal values are at V cc = 5.0 V, r. = 25 oc 
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T74LS38 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol I Parameter 

IPLH 

Limits 

Min. Typ. Max. 
20 32 

18 28 

~ SGS·ntOMSOR .. "'!I liiiDCOOIII!.IIC1liiii!III!IICI 

! 
' Test Conditions Unit 

I I 

' ns i 
Vee= 50 V ~ 
I CL = 45 pF. RL = 667 n ns 
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DESCRIPTION 
The T74LS40 is a high speed DUAL 4-INPUT 
NAND BUFFER fabricated in LOW POWER 
SCHOTIKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

T74LS40 

DUAL 4-INPUT NAND BUFFER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS40 01 T74LS40 C1 
T74LS40 61 T74LS40 M1 

CHIP CARRIER 

I!! ~ !i! tl c > N 

NC 18 2( 

NC 17 NC 

1( 16 NC 

NC 15 NC 

1D 14 28 

9 10 11 12 13 

PC-0006 
!= !i! ~ ~ 

NC = No Internal Connectoon 
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T74LS40 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

X 

X 

X 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B c 0 y 

X X X H 

L X X H 

X L X H 

X X L H 

H H H L 

L ~ LOW Vottage Level 
H ~ HIGH Voltage Level 
X ~ Don't Care 

Value 

-0.5to7 

-0.5 to 15 

-0.5 to 10 

- 30 to 5 

60 

Unit 

v 

v 

v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the device. This IS a stress rating only and 
funcbonal operation of the dev1ce at these or any other oondij1ons 1n excess of those 1nd1cated 1n the opera~onal se~ons of th1s speclfica~on IS not 
1mplied Exposure to absolute max1mum rabng condrt1ons for extended penods may affect device rel1ab11ity. 

GUARANTEED OPERATING RANGE 

Part Numbers I Supply Voltage 
Temperature 

I Min. i Typ. I Max. 

T74LS40XX I 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX ~ package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed input HIGH Voltage v 

v,L Input LOW Voltage 0.8 Guaranteed input LOW Voltage v 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee= MIN, loH =- 1.2 mA v 
v,N = v,L 

VoL Output LOW Voltage 0.25 0.4 loL = 12 mA I vee= MIN v -
0.35 0.5 loL = 24 mA IVIN = 2.0 v v 

IIH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V !lA 
0.1 Vee= MAX, V1N = 7.0 V mA 

hL !Input LOW Current -0.4 Vee= MAX, V1N = 0.4 V mA 

los Output Short Circuit Current -30 -130 Vee = MAX, V1N = 0 V mA 
(note 2) 

ieeH Supply Current HIGH 0 45 1.0 Vee= MAX, V1N = 0 V mA 

I eeL Supply Current LOW 3.0 6.0 Vee= MAX, inputs Open mA 
Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 

2 Not more than one output should be shorted at a t1me. 
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T74LS40 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 12 24 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, Input to 12 24 CL = 45 pF, RL = 667 Q ns 
Output 
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• MULTI-FUNCTION CAPABILITY 
• MUTUALLY EXCLUSIVE OUTPUTS 
• DEMUL TIPLEXING CAPABILITY 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 
• TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The LSTTL/MSI T74LS42 is a Multipurpose 
Decoder designed to accept four BCD inputs and 
provide ten mutually exclusive outputs. The LS42 is 
fabricated with the Schottky barrier diode proces for 
high speed and is completely compatible with all 
TTL families. 

PIN NAMES 

ADDRESS INPUTS 
OUTPUTS, ACTIVE LOW 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS42 

ONE-OF-TEN DECODER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS42 D1 T74LS42 C1 
T74LS42 81 T74LS42 M1 

3 
NC 

t 

CHIP CARRIER 

' 10 11 12 13 

NC = No ln1ernal Connection 
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T74LS42 

TRUTH TABLE 

Ao A, A2 A3 0 1 2 3 4 5 6 7 8 

L L L L L H H H H H H H H 
H L L L H L H H H H H H H 
L H L L H H L H H H H H H 
H H L L H H H L H H H H H 
L L H L H H H H L H H H H 
H L H L H H H H H L H H H 
L H H L H H H H H H L H H 
H H H L H H H H H H H L H 
L L L H H H H H H H H H L 
H L L H H H H H H H H H H 
L H L H H H H H H H H H H 
H H L 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 
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 . 

LOGIC SYMBOL AND LOGIC DIAGRAM 

15 14 a 12 

123456791111 

Vee= P1n 16 
GND=Pin8 
( ) = Ptn numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

Ia Output Current, into Outputs 

9 

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

H = HIGH Voltage Level 
L = LOW Vo~age Level 

Ao 
1151 

A, 
1141 

LC-otD6 

Value Unit 

- 0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the dev1ce. Th1s 1s a stress rallng only and 
fimcbonal operabon of the deVIce at these or any other oondijions in excess of those indicated in the operabonal seebons of th1s specdicabon IS not 
tmplled. Exposure to absolute max1mum rabng oond1t1ons for extended periods may affect device reliability. 
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T74LS42 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS42X 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 

FUNCTIONAL DESCRIPTION 
The LS42 decoder accepts four active HIGH BCD 
inputs and provides ten mutually exclusive 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 most significant input Aa produces a useful in
hibit function when the LS42 is used as a one-of
eight decoder. The Aa input can also be used as the 
Data input in an 8-output demultiplexer application. 

The logic design of the LS42 ensures that all outputs 
are HIGH when binary codes greater than nine are 
applied to the inputs. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 
Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH 
Threshold Voltage for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW 
Threshold Voltage for all Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 j.tA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I Vee = MIN 
V1N = V1H or V1L 

0.35 0.5 loL = 8.0 mA I per Truth Table 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee = MAX, V1N = 7.0 V 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 7.0 13 Vee= MAX, 

Unit 

v 

v 

v 

v 

v 
1---

v 
j.LA 
mA 

mA 

mA 

mA 
Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value specified under guaranteed operat1ng ranges 

2. Not more than one output should be shorted at a time 
n Typical values are at Vee= 5.0 V, TA = 25 °C. 

AC CHARACTERISTICS: T A = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 

tPLH Propagation Delay (2 levels) 15 25 ns 
tPHL Fig. 2 15 25 vee= 5.o v ~ 
tPLH Propagation Delay (3 levels) 20 30 CL=15pF ns 
tPHL Fig. 1 20 30 ns 
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T74LS42 

AC WAVEFORMS 

Figure 1. 
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T74LS51 

DUAL 2-WIDE 2-INPUT I 3-INPUT AND-OR-INVERT GATE 

DESCRIPTION 
The T74LS51 is a high speed DUAL 2-WIDE 2-
INPUT I 3-INPUT AND-OR-INVERT GATE fabri
cated in LOW POWER SCHOTTKY technology. 

SCHEMATIC 

Ya: 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS51 01 T74LS51 C1 
T74LS51 B1 T74LS51 M1 

28 

NC 

2C 

NC 

20 

CHIP CARRIER 

18 

17 

16 

15 

14 

9 10 11 12 13 

~ 
C> PC-oott z: !i! ~ 5l "' 

NC = No Internal Connection 

18 

NC 

1F 

NC 

1E 
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T74LS51 

LOGIC DIAGRAMS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltajle, Applied to Output 

I, Input Current, Into Inputs 

Ia Output Current, Into Outputs 

y 

A 

B 

c 
D 

Value 

- 0.5 to 7 

- 0.5 to 15 

- 0.5 to 5.5 

-30 to 5 

50 

y 

Unit 

v 
v 
v 

rnA 

rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratn1Qs" may cause permanent damage to the dev1ce. Th1s IS a stress ra~ng only and 
funcllonal operation of the dev1ce at these or any other conditions in excess of those 1nd1caled 1n the opera~onal sections of th&s specifica~on IS not 
implied Exposure to absolute maximum rating cond&!lons for extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS38XX 4.7s v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, I1N = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee= MIN, loH = - 400 llA v 

v,N = v,L 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I Vee= MIN r---'!-
0.35 0.5 loL = 8.0 rnA jVIN = 2.0 V v 

iJH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V jlA 
0.1 Vee = MAX, V1N = 7.0 V rnA 

ilL Input LOW Current -0.4 Vee= MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current -20 - 100 Vee= MAX, VouT = 0 V rnA 
(note 2) 

lceH Supply Current HIGH 0.8 1.6 Vee= MAX, V1N = 0 V rnA 

I eeL Supply Current LOW 1.4 2.8 Vee= MAX, Inputs Open rnA 
Notes • 1 For conditiOns shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operating ranges. 

2 Not more than one output should be shorted at a !&me 
(•) Typ&cal values are at Vee= 5.0 V, TA = 25 oc. 
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T74LS51 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 12 20 ns 
Output Vee= 5.0 V -

tPHL Turn On Delay, Input to 12.5 20 CL = 15 pF ns 
Output 

3/3 

157 





T74LS54 

3-2-2-3-INPUT AND-OR-INVERT GATE 

DESCRIPTION 
The T74LS54 is a high speed 3·2·2-3-INPUT 
AND-OR-INVERT GATE fabricated in LOW 
POWER SCHOTIKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS54 01 T74LS54 C1 
T74LS54 81 T74LS54 M1 

NC 

D 

NC 

CHIP CARRIER 

"' c 
u t:l z > ..... 

910111213 

NC = No Internal Connection 
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T74LS54 

LOGIC DIAGRAM 

A 
B 

c 
D 
E 
F 
G 
H 

L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

y 

5-7958 

Value Unit 

- 0.5 to 7 v 
-0.5to15 v 
-0.5to10 v 
-30 to 5 mA 

60 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. Th1s IS a stress rabng only and 
functional operation of the device at these or any other cond1t1ons in excess of those 1nd1cated 1n the operabonal secbons of thiS speclficabon IS not 
1mplied Exposure to absolute max1mum rabng cond1t1ons for extended penods may affect dev1ce rehablhty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS54XX 4.75 v I 5.o v I 5.25 v o °C to+ 70 °C 

XX= package type. 

213 
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T74LS54 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo Input Clamp Diode Voltage . 0.65 - 1.5 Vee= MIN, liN= -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee= MIN, loH =- 400 IJ.A v 
V1N = v1L 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I vee= MIN ___'!__ 
0.35 0.5 loL = 8.0 mA iVtN = 2.0 V v 

hH Input HIGH Current 1.0 20 Vee= MAX, VtN = 2.7 V !!A 
0.1 Vee= MAX, VtN = 7.0 V mA 

ltL Input LOW Current -0.4 Vee= MAX, VtN = 0.4 V mA 

los Output Short Circuit Current -20 - 100 Vee= MAX, VtN = 0 V mA 
(note 2) 

lccH Supply Current HIGH 0.8 1.6 Vee= MAX, VtN = 0 V mA 

I eeL Supply Current LOW 1.0 2.0 Vee= MAX, Inputs Open mA 

Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropriate value specofoed under guaranteed operatmg ranges. 
2 Not more than one output should be shorted at a tome. 
n Typical values are at Vee= 5.0 V, TA = 25 °C. 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 12 20 ns 
Output Vee= 5.0 V 

1---
tPHL Turn On Delay, Input to 12.5 20 CL=15pF ns 

Output 
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T74LS55 

2-WIDE 4-INPUT AND-OR-INVERT GATE 

DESCRIPTION 

The T74LS55 is a high speed 2-WIDE 4-INPUT 
AND-OR-INVERT GATE fabricated in LOW 
POWER SCHOTTKY technology. 

SCHEMATIC 

Va 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS55 01 T74LS55 C1 
T74LS55 81 T74LS55 M1 

lit 

D 

lit 

lit 

CHIP CARRIER 

910111213 

NC = No Internal Connectoon 
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T74LS55 

LOGIC DIAGRAM 

A 
B 
c 
D 
E 
F 
G 
H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

h Input Current, Into Inputs 

lo Output Current, Into Outputs 

v 

Value Unit 

-0.5 to 7 v 
- 0.5 to 15 v 
- o to 1 o v 
-30 to 5 mA 

60 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. Th1s 1s a stress rating only and 
funcbonal operabon of the dev1ce at these or any other condrt1ons 1n excess of those Indicated 1n the operabonal secbons of thiS spectficabon IS not 
1mphed. Exposure to absolute max1mum rabng conditions for extended penods may affect deVIce rehablhty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T74LS55XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type 
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T74LS55 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition Unit 
Min. ~.(*) Max. (note 1) 

VrH input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

VrL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, lrN = -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 J.LA v 
VrN = VrL 

Voo.. Output LOW Voltage 0.25 0.4 loL = 4.0 mA I vee= MIN ___"!____ 
0.35 0.5 loL = 8.0 rnA IVrN = 2.0 V v 

lrH Input HIGH Current 1.0 20 Vee= MAX, VrN = 2.7 V J.LA 
0.1 Vee = MAX, VrN = 7.0 V rnA 

lrl input LOW Current -0.36 Vee = MAX, VrN = 0.4 V rnA 

los Output Short Circuit Current -20 -100 Vee = MAX, VrN = 0 V rnA 
l(note2) 

lccH Supply Current HIGH 0.4 0.8 Vee = MAX, VrN = 0 V mA 

I eeL Supply Current LOW 0.7 1.3 Vee= MAX, Inputs Open mA 

Notes: 1. For eondrtrons shown as MIN or MAX, use the approprrate value speerfied under guaranteed operatrng ranges 
2. Not more than one output should be shorted at a time 
n Typreal values are at Vee = 5.0 v' T A = 25 •c. 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to 12 20 ns 
Output Vee= 5.0 V r---

IPHl Turn On Delay, Input to 12.5 20 cl = 15 pF ns 
Output 
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T74LS74A 

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION 
The T74LS74A dual edge-triggered flip-flop utilizes 
Schottky TTL circuitry to produce high speed 0-type 
flip-flops. Each flip-flop has individual cl~r and set 
inputs, and also complementary Q and Q outputs. 

Information at input D is transferred to the Q output 
on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level ofthe clock pulse 
and is not directly related to the transition time of the 
positive-going pulse. When the clock input is at 
either the HIGH or the LOW level, the 0 input 
signal has no effect. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS74A 01 T74LS74A C1 
T74LS74A 81 T74LS74A M1 

CHIP CARRIER 

sa-3~ tlo.S' > .. 

ICP II ZD 

NC 17 NC 

1!:, 16 2CP 

NC 15 NC 

10. 14 2~ 

9 10 11 12 13 

... ld d PC.-.J 
z .. .. 

NC = No ln1emal Connecllon 
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T74LS74A 

LOGIC SYMBOL 

4 

So z D 

3 [p 

Co 

LOGIC DIAGRAM AND TRUTH TABLE 

21121 

Vee= Pin 11 
GND= Pln4 
( ) • Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

lo Input Current, into Inputs 

lo Output Current, into Outputs 

5 

6 

10 

So 
12 D 9 

11 [p 

8 
Co 

13 
LC-1011 

Operating Inputs Outputs 
Mode So Co D a a 

Set L H X H L 
Reset (clear) H L X L H 
• Undetermined L L X H H 
Load "t" (set) H H h H L 
Load ''0" (reset) H H I L H 

Both outputs woll be HIGH whole both S o a~ C o ar~ LOW, 
but the output states are unpredoctable of S o and C o go 
HIGH somultaneously. 
The output levels on thos confoguratoon are not guaranteed to 
meet the monomum levels for VOH of the lows at Preset and 
Clear are near VoL maxomum Furthermore, thos conhguratoon 
os nonstable , that os, it woll not persost when eother Preset or 
Clear returns to ots onactove (hogh) level. 

H,h HIGH Voltage Level 
L,l LOW Voltage Level 
X Don'tCare 
I, h, (q) = Lower case letters ondocate the state of the referenced 

onput (or output) one set-up tome proor to the LOW to 
HIGH clock transition. 

Value Unit 

- 0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses on excess of those listed under "Absolute Maxomum Ratongs" may cause permanent damage to the dEMCe. This 1s a stress rating only and 
functional opeoation of the device at these or any other condlloons 1n excess of those Indicated 1n the operabonal secbons of thos specification is not 
implied. Exposure to absolute maximum rating condrtoons for extended penods may affect device rehablh1y 
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T74LS74A 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T74LS74AXX 4. 75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (•) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

VoL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, hN = ·18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, ioH = · 400 ~ 
VoN= VoH or VoL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 
VoN = VoH or VoL 

0.35 0.5 loL = 8.0 mA per Truth Table 

loH Input HIGH Data, Clock 20 Vee = MAX, VoN= 2.7 V 
Current Set, Clear 40 

Data, Clock 0.1 Vee = MAX, VoN = 7.0 V 
Set, Clear 0.2 

hL Input LOW Data, Clock . 0.4 Vee = MAX, VoN = 0.4 V 
Current Set, Clear . 0.8 

los Output Short Circuit Current . 20 -100 Vee = MAX, VoN = 0 V 
(note 2) 

Icc Power Supply Current 8.0 Vee= MAX 
Notes : 1. For condotoons shown as MIN or MAX, use the appropnate value specdoed under garanteed operatong ranges . 

2. Not more than one output should be shorted at a tome. 
(") Typocal values are at Vee = 5.0 V, T • = 25 oc. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Tests Conditions 

Min. Typ. Max. 

fMAX Maximum Clock Frequency 25 33 Fig. 1 
Vcc=5.0V 

tPLH Clock, Clear, Set to Output 13 25 Fig. 1 cL = 15 pF 
tPHL 25 40 

Unit 

v 

v 

v 
v 

v 
-

v 

~ 

mA 

mA 

mA 

rnA 

Unit 

MHz 

ns 
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T74LS74A 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

lw Clock, Clear, Set Pulse Wodth 25 Fig. 3 

Is Data Set-up Time I HIGH 25 Fig. 3 

I LOW 20 
Vee= 5.0 V 

th Hold Time 5 Fig 3 

AC WAVEFORMS 

Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

Jor K 

* 

CP 

Q 

S-7993 

• The shaded areas 1ndocate when the 1nput IS penmtted to change lor prediCtable output performance 

Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths. 

~ .. 
'w 

}3Y 
SET 

CLEAR 

1PLH 

13Y 
Q 

IPHL 

Q 

1JV 
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Unit 

ns 

ns 

ns 

ns 



Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

J or K 

*".UI.!.=~--.1/. 

CP 

Q 

S-7996 

• The shaded areas ondocate when the on put os permotted to change for predoctable output performance. 

T74LS74A 
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DESCRIPTION 

The T74LS75 is a 4-bit D latch; it is applied as tem
porary storage for binary information between 
processing units and inpuVoutput or indicator units. 
When the Enable is HIGH, the information present 
at data (D) input shifts to the Q output, wich follows 
the data input on conditio that the Enable remains 
HIGH. If the Enable goes LOW, the information is 
kept at the Q output until the Enable is allowed to go 
HIGH. 

PIN NAMES 

o,-o4 
Eo-1 
Ez-3 
Q,-Q4 
a,.a4 

Data Inputs 
Enable Input Latches 0, 1 
Enable Input Latches 2, 3 
Latch Outputs 
Compementary Latch Outputs 

PIN CONNECTION (top view) 

DUAL IN LINE 

PC10~ 

September 1988 

T74LS75 

DUAL 4-INPUT MULTIPLEXER 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

•• 
C1 

(Miao Package) (Plastic Chip Carrier) 

ORDER CODES: 
T74LS75 01 T74LS75 C1 
T74LS75 81 T74LS75 M1 

CHIP CARRIER 

0 0 <.> 0 0 0 10 z 0 

o, o, 
Eo-1 

NC NC 

Vee GND 

02 1!2 

... ... <.> ., N 
c 10 z 0 0 

PC10250 

NC = No Internal Connection 
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T74LS75 

LOGIC SYMBOL AND LOGIC DIAGRAM AND TRUTH TABLE 

2 3 6 7 

13 

4 
:~: 

161151410119 8 

(Each Latch) 

Vee= Pin 16 
GND= P1n 8 
( ) = P1n numbers 

In 
D 
H 
L 

ln+1 

a 
H 
L 

ABSOLUTE MAXIMUM RATINGS 

TO OTHER 
LATCH 

Notes: In = bit 1tme before clock negat1ve-go~ng trans1t1on 
tn., = b1t t1me alter clock negat•ve-go•ng transrt1on 

Symbol Parameter Value 

Vee Supply Voltage -0.5 to 7 

v, Input Voltage, Applied to Input -0.5 to 15 

Vo Output Voltage, Applied to Output -0.5 to 10 

I, Input Current, Into Inputs -30 to 5 

lo Output Current, Into Outputs 50 

LC10010 

Unit 

v 
v 
v 

mA 

mA 

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause pennanent damage to the device This is a Sl19ss rating only and 
functional operation of the device at these or any other conditions 1n excess of those Indicated 1n the operational sectiOns of this speaficallOn IS not 
implied Exposure to absolute max1mum rating conditions lor extended penods may affect device rel1abllrty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS75XX 4.7s v I s.o v I s.2s v 0°Cto+70°C 
XX = package type 

214 
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T74LS75 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VJH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Input 

VJL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Input 

Vco Input Clamp Diode Voltage . 0.65 -1.5 Vee= MIN, liN= -18 mA v 
VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 !!A v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
VJN = VJH or VJL -

0.35 0.5 loL = 8.0 mA per Truth Table v 

IJH Input HIGH Current D Input 20 Vee= MAX, VJN = 2.7 V !!A 
E Input 80 
D Input 0.1 Vee = MAX, VJN = 7.0 V mA 
E Input 0.4 

IJL Input LOW Current D Input -0.4 Vee = MAX, VJN = 0.4 V mA 
E Input - 1.6 

los Output Short Circuit Current -20 -100 Vee = MAX, VJN = 0 V mA 
(note 2) 

Icc Power Supply Current 12 Vee= MAX mA 

Notes : 1. Cond~10ns for tesnng, not shown '" the Table, are chosen to guarantee operanon under "worst case" cond1!1ons 
2. Not more than one output should be shorted at a t1me. 
(') Typ1cal values are at Vee = 5.0 V, TA = 25 °C. 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

tPLH Propagation Delay, 
tPHL Data to Q 

tPLH Propag'!!i_on Delay, 
tPHL Data to Q 

tPLH Propagation Delay, 
tPHL Enable to Q 

tPLH Propagati~ Delay, 
tPHL Enable toO 

tw Enable Pulse Width 20 

Is Set-upTime 20 

In Hold Time 5 

DEFINITION OF TERMS: 

SET-UP TIME (ts) -is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

HOLD TIME (th) - is defined as the maximum time 

Typ. 

15 
9.0 
12 
7.0 

15 
14 

16 
7.0 

Max. 

27 ns 
17 -
20 ns 
15 Vee= 5.0 V 

CL = 15 pF -
27 ns 
25 -
30 ns 
15 

~ 
Vee= 5.0 V ~ 

ns 

following the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 
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T74LS75 

AC WAVEFORMS 

D 

0 
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T74LS83A 

4-BIT BINARY FULL ADDER WITH FAST CARRY 

DESCRIPTION 

The T74LS83A is a high-speed 4-Bit Binary Full 
Adder with internal carry lookahead. 

It accepts two 4-bit binary words (A1-A.!, 81-84) and 
a Carry (CIN). It ganerates the binary Sum outputs 
CE1-L1) and the Carry Output (CouT) from the most 
significant bit. The LS83A operates with either active 
HIGH or LOW operand (positive or negative logic). 
The T74LS83A is recommented for new designs 
since it is identical in function with this device and 
features standard corner power pins. 

PIN NAMES 

A,-A., Operand A Inputs 
B,-E4 Operand B Inputs 
CiN Carry Inputs 
s,-84 Sum Outputs 
CouT Carry Outputs 

PIN CONNECTION (top view) 

DUAL IN LINE 

A4 84 

I:3 L 
A3 CouT 

83 c,N 
Vee GND 

L3 s, 
82 A, 

A2 I:, 
PCHUtO 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS83A 01 T74LS83A C1 
T74LS83A 81 T74LS83A M1 

CHIP CARRIER 

A3 Ccxn 

83 c,. 
NC NC 

Vee GND 

E2 a, 

PC11J~OO 

NC = No Internal Connectioo 
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T74LS83A 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1011 8 7 3 4 1 16 

Vee= Pin 16 
GND = P1n8 
( ) = P1n numbers 

13 

ABSOLUTE MAXIMUM RATINGS 

c,. 

Symbol Parameter 

Vee Supply Voltage 

v1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

Ia Output Current. Into Outputs 

Caur 

9 6 2 15 

14 

Value Unit 

-0.5to7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 mA 

50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ranngs" may cause permanent damage to the deviCe Th1s IS a stress ra!Jng only and 
luncbonal operation of the deYice at these or any other conditions 1n excess of those Indicated 1n the operatiOnal sectiOns of thiS specification IS not 
1mplied. Exposure to absolute max1mum rat1ng conditions for extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 

T74LS83AXX 
XX = package type 
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Supply Voltage 
Min. I Typ. I Max. 

4.7s vI 5.o v 15.25 v 
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T74LS83A 

FUNCTIONAL DESCRIPTION 

The LS83A adds to 4-bit binary words (A plus B) plus sum outputs (:Et-I-4) and outgoing carry (CouT) out-
the incoming carry. The binary sum appears on the puts. 

C1N + (At + Bt) + 2(A2 + 82) + 4(A3 + 83) + 8(A4 + 84) = :E 1 + 2:E 2 + 4:E 3 + 8:E 4 + 16CouT 

Where : (+) =plus 

Due to the symmetry of the binary add function the 
LS83A can be used with either all input and otput 
active HIGH (positive logic) or with all inputs and out
put active LOW (negative logic). 

Note that with active HIGH inputs Carry In can not 
be left open, but must be held LOW when no carry 
in is intended. 

Example: 

CtN A1 A2 Aa A4 81 82 83 84 ~1 ~2 ~ ~ Cour 

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 10+9=19 

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

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. {note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

VtL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 !!A 
VtN = VtH or VtL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 
V1N = V1H or V1L 

0.35 0.5 loL = 8.0 mA per Truth Table 

I1H Input HIGH Current Vee= MAX, V1N = 2.7 V 
CIN 20 
Any A orB 40 

CIN 0.1 Vee= MAX, V1N = 7.0 V 
Any A orB 0.2 

fiL Input LOW Current Vee = MAX, VtN = 0.4 V 
CIN -0.4 
Any A orB -0.8 

los Output Short Circuit Current -20 - 100 Vee= MAX, VtN = 0 V 
{note 2) 

lc;c Power Supply Current 22 39 Vee = MAX, All Inputs 0 V 
19 34 Vee = MAX, A Inputs = 4.5 V 

Notes : 1. Cond~1ons for tesbng, not shown m the Table, are chosen to guarantee operabon under "wO<St case" condrt10ns 
2. Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee= 5.0 V, TA = 25 oc. 

Unit 

v 

v 

v 
v 

v 
r----v 

!!A 

mA 

mA 

mA 

mA 
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T74LS83A 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 

tPLH Propagation Delay, CtN Input 
tPHL to Any l Output 

tPLH Propagation Delay, Any A or 
tPHL B Input to 1: Output 

tPLH Propagation Delay, CIN Input 
tPHL to CouT Output 

tPLH Propagation Delay, Any A or 
tPHL B Input to COUT Output 

AC WAVEFORMS 
Figure 1 

Min. 

5(-001o1 

4/4 
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Limits 
Test Conditions Units 

Typ. Max. 

16 24 ns 
15 24 r---
15 24 Vee= 5.0 V ns 
15 24 CL = 15 pF r---
11 17 Figures 1 and 2 ns 
15 22 r----
11 17 ns 
12 17 

Figure 2 

SC-0042 



T74LS86 

QUAD 2-INPUT EXCLUSIVE OR GATE 

DESCRIPTION 
The T74LS86 is a high speed QUAD 2-INPUT 
EXCLUSIVE OR GATE fabricated in LOW POWER 
SHOTTKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS86 D1 T74LS86 C1 
T74LS86 81 T74LS86 M1 

CHIP CARRIER 

1Y 11 4A 

NC 17 N( 

16 4Y 

15 NC 

14 38 

9 10 11 12 13 

1:; 

NC = No Internal Connect1011 
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T74LS86 

LOGIC DIAGRAM AND TRUTH TABLE 

In Out 

A B y 

L L L 
S-7!75 L H H 

H L H 
H H L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output -0 to 10 v 
I, Input Current, into Inputs -30 to 5 rnA 

lo Output Current, Into Outputs 60 mA 

Stresses 1n excess of those listed under "Absolute Maximum Ratings·· may cause permanent damage to the device Th1s 1s a stress rating only and 
functional operabon of the dev1ce at these or any other condrt1ons 1n excess of those IndiCated 1n the operabonal sections of th1s spec1ficabon 1s not 
1mplied. Exposure to absolute max1mum rabng condrt1ons for extended penods may affect deVIce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LS86XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX ~ package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition Unit 

Min. Typ. (*) Max. (note 1) 

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
V1L Input LOW Voltag_e 0.8 Guaranteed Input LOW Voltage v 
Veo Input Clamp Diode Voltage • 0.65 • 1.5 Vee= MIN, I1N = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 IJA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1H or V1L -

0.35 0.5 loL = 8.0 mA per Truth Table v 
hH Input HIGH Current 40 Vee= MAX, V1N = 2.7 V ~LA 

0.2 Vee = MAX, V1N = 7.0 V rnA 

ilL Input LOW Current -0.6 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current -20 -100 Vee = MAX, V1N = 0 V mA 
(note 2) 

leeH Supply Current HIGH 6.0 10 Vee= MAX mA 
Notes: 1 For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 

2. Not more than one output should be shorted at a t1me. 
(•) Typ1cal values are at Vee~ 5.0 V, T. ~ 25 oc. 
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T74LS86 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter Limits Test Conditions Unit 
Min. Typ. Max. 

tPLH Propagation Delay Other 12 23 ns 
tPHL Input LOW 10 17 vee= s.o v ____!!!_____ 

tPLH Propagation Delay Other 10 30 eL=15pF ns 
tPHL Input HIGH 13 22 ns 
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T74LS90 
T74LS92/93 

COUNTERS: LS90 DECADE LS92 DIVIDE BY TWELVE 
LS93 4-BIT BINARY 

• LOW POWER CONSUMPTION TYPICALLY 
45mW 

• HIGH COUNT RATES TYP 50 MHz 
• CHOICE OF COUNTING MODES BCD, BI-QUI

NARY, DIVIDE-BY-TWELVE BINARY 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND MOS COMPATIBLE 

DESCRIPTION 

The T74LS90 T74LS92 and T74LS93 are high 
speed 4-bit ripple type counters partitioned into two 
sections. Each counter has a divide-by-two section 
and either a divide-by-five (LS90), or divide-by-eight 
(LS93) section which are triggered by a HIGH-to
LOW transition on the clock inputs. Each section can 
be used separately or tied together (Q to CP) to from 
BCD, bi-quinary, modulo-12, or modulo-16 
counters. All of the counters have a 2-input gated 
Master Reset (Clear), and the LS90 also has a 2-
input gated Master Set (Preset 9). 

August 1988 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LSXX 01 T74LSXX C1 
T74LSXX 81 T74LSXX M1 

PIN NAMES 

GPo Clock (Active LOW Going Edge) 
Input to + 2 Section 

CP, Clock (Active LOW Going Edge) 
Input to + 5 Section (LS90), + 6 
Section (LS92) 

CP1 Clock (Active LOW Going Edge) 
Input to + 8 Sect1on (LS93) 

MR,, MR2 Master Reset (Clear) Inputs 

MS1, MS2 Master Set (Preset-9, LS90) Inputs 

Oo Output from + 2 Section 

o,, 02.03 Outputs from + 6 (LS90), + 6 
(LS92), + 8 (LS93) Section 

Note: The Q, O_LJiputs are guaranteed to dnve the full fan out 
plus the CP, 1nput of the dev1ce. 
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T7 4LS90/92/93 

PIN CONNECTION (top view) 

LS90 

CHIP CARRIER 

LS90 

18 

17 

16 

15 

14 

NC 

NC 

NC 

NC 

9 

LS92 

LS92 

18 

17 

16 

15 

14 

10 11 12 13 

dd 
P(-0047 

NC ~ No Internal Connect1on 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, Into Outputs 

LS93 

-\..J-

LS93 

u. 
NC NC 

a., NC 

NC NC 

GND 

910111213 

Value 

- 0.5 to 7 

- 0.5 to 15 

- 0.5 to 10 

-30 to 5 

50 

Stresses 1n excess of those listed under "Absolute Max1mum Rabngs" may cause pennanen1 damage 1o !he dev1ce. 

18 

17 

16 

15 

14 

Unit 

v 
v 
v 

mA 

mA 

Th1s IS a stress rabng only and functional operation ofthe dev1ce atlhese or any o1hercond1bons 1n excess of !hose indicaled 1n !he operabonal secbons 
of 1h1s spec1ficabon 1s not 1mphed Exposure 1o absolute max1mum rat1ng cond1bons for extended penods may affect dev1ce rehal>hty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T7 4LSgo;g2;g3XX 4.7s v T s.o v I s.2s v 0 °C to+ 70 °C 

XX~ package type. 
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LOGIC DIAGRAM AND LOGIC SYMBOL 

HS,I6J 
HSzi7J 

LS90 

EP1111 ---+--+----++----lr----+' 
HR,I21 
HRzi3J 

CP0114 r---e 

llti12J 

J a. 

CP 

11,191 O.ziBJ 

LS92 

L J a. -,p--- J a.r-

r<CP r<CP 

K G. il K re a. K re a. 

EP1111 
HR,I61 
HR2171 

T 
I 

:::oJ 
llol121 

J a.r- J 

t---el CP r'lCP 

K re ii K 

T 
I 

:::oJ 

l 't. 

0.,1111 

LS93 

O.t- J a.r-

~ CP 

ii K ii re re 
'1 '1 

r-

r--

~ 

CP1111 

HR,121 
HR2131 llol121 0.,191 O.ziBI 

Vrx =Pin 5 
GND= Pin 10 
( ) = Pin numbers. 

LC-1115 

J a.r-

CP 

K re ii 
y 

LC-0016 

J a. 

CP 

K ii 
re 
y 

LC-0017 

T7 4LS90/92/93 

14 

1 

14 

6 7 

231Z9111 

NC =Pins 4, 13 

571Z1191 

NC =Pins 2, 3, 4, 13 

1 CP,Itll .. 0, Go 14~, 
231Z9111 

NC =Pins 4, 6, 7, 13 

"-
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T7 4LS90/92/93 

FUNCTIONAL DESCRIPTION 

The LS90 LS92 and LS93 are 4-bit ripple type 
Decade, Divide-By-Twelve and Binary Counters 
respectively. Each device consists of four 
master/slave flip-flops which are internally con
nected to provide a divide-by-two section and a 
divide-by-five (LS90), divide by six (LS92) or divide
by-eigh (LS93) section. Each section has a separate 
clock input which initiates state change of the 
counter on the HIGH-to-LOW clock transition. State 
changes of the 0 outputs do not occur simul
taneously because of internal ripple delays. There
fore, decoded output signals are subject to decoding 
spikes and should not be used for clocks or strobes. 
The 00 output of each device is desi~d and 
specified to drive the rated fan-out plus the CP1 input 
of the device. 

A gated AND asynchronous Master Reset (MR1 · 
MR2) is provided on all counters which overrides 
and clocks and resets (clears) all the flip-flops. A 
gated AND asynchronous Master Set (MS1 · MS2) 
is provided on the LS90 which overrrides the clocks 
and the MR inputs and sets the outputs to nine 
(HLLH). 
Since the output from the divide-by-two section is 
not internally connected to the succeeding stages, 
the devices may be operated in various counting 
modes. 

LS90 

A. BCD Decade (8421) Counter - The CP1 
input must be externally connected to the Oo 
output. The CPa input receives the incoming 
count and a BCD count sequence is 
produced. 

B. Symmetrical Bi-quinary Divide-By-Ten 
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counter. The 0:3 output must be ex1ernally 
connected to the CPoJnput. The input count 
is then applied to the CP1 input and a divide-

by-ten square wave is obtained at outpt Oo. 

C. Divide-By-Two and Divide-By-Five counter -
No external interconections are required. 
The first flip-flop is use.Q.Es a binary element 
for the divide-by-two (Cfg_ as the input and 
Oo as the output). The CP1 input is used to 
obtain binary divide-by-five operation at the 
03 output. 

LS92 

A. Modulo12, Divide By Twelve Counter - The 
CP1 input must be ex1ernally connected to 
the Oo output. The CPa input receivers the 
incoming count and 03 produces a sym
metrical divide by twelve square wave out
put. 

B. Divide By Two and Divide By Six Counter -
External interconnections are required. The 
first flip-flop is used as a binary ~ment for 
the divide by two function. The CP1 input is 
used to obtain divide by three operation at 
the 01 and 02 outputs and divide by six at 
the 03 output. 

LS93 

A. 4-bit Ripple Counter - The output_Qp must 
be ex1ernally connected to input CP1. The 
input count pulses are applied to input CPo. 
Simultaneous divisions of 2, 4, 8, and 16 are 
performed at the Oo, 01, 02 and 0:3 outputs 
as shown in the truth table. 

B. 3-Bit Ripple Counter :..!!:!e input count pulses 
are applied to input CP1. Simultaneous fre
quency divisions fo 2, 4, and 8 are available 
at the 01, 02 and 03 outputs. Independent 
use of the first flip-flop is available if the 
reset function coincides with reset of the 3-
bit ripple through counter. 



MODE SELECTION LS90 

RESET/SET INPUTS 
MR, MR2 MR, 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Don1 Care. 

MR2 
X 
L 
H 
X 
L 
L 
X 

ao 
L 
L 
H 

OUTPUTS 
a, a2 
L L 
L L 
L L 

Count 
Count 
Count 
Count 

BCD COUNT SEQUENCE LS90 

OUTPUT 
COUNT 

ao a, a2 
0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 

Note : Output Oo connected to onput CP, tor BCD count 

TRUTH TABLE LS93 

OUTPUT 
COUNT 

ao a, a2 
0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 
10 L H L 
11 H H L 
12 L L H 
13 H L H 
14 L H H 
15 H H H 

Note : Output Oo connected to onput CPo 

T74LS90/92/93 

MODE SELECTION LS92 AND LS93 

RESET/INPUTS OUTPUT 
a3 MR, MR2 ao a, ~ a3 
L H H L L L L 

L 
H 

L H Count 
H L Count 
L L Count 

TRUTH TABLE LS92 

OUTPUT 
a3 

COUNT 
ao a, a2 a3 

L 0 L L L L 
L 1 H L L L 
L 2 L H L L 
L 3 H H L L 
L 4 L L H L 
L 5 H L H L 
L 6 L H H L 
L 7 H H H L 
H 8 L L L H 
H 9 H L L H 

10 L H L H 
11 H H L H 

Note : Ou1put Oo connected to input CP, 

a3 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
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T7 4LS90/92/93 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH 
Threshold Voltage for All Input 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW 
Threshold Voltage for All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 J.LA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=40mA Vee= MIN, 

0.35 0.5 
V1N = V1H or V1L 

loL = 8.0 rnA per Truth Table 

IIH Input HIGH Current Vee= MAX, V1N = 2.7 V 
MS,MR 2.0 
GPo 120 
CP, (LS93) 40 
CP1 (LS90, LS92) 80 

MS, MR 0.1 Vee = MAX, V1N = 7.0 V 

GPo, CP, (LS93) 0.4 Vee = MAX, V1N = 5.5 V 
CP, (LS90, LS92) 0.8 

IlL Input LOW Current Vee = MAX, V1N = 0.4 V 
MS,MR -0.4 
GPo -2.4 
CP, (LS93) -1.6 
CP, (LS90, LS92) -3.2 

los Output Short Circuit Current -20 -100 Vee= MAX, V1N = 0 V 
(note 2) 

Icc Power Supply Current 9 15 Vee= MAX 
Notes : 1 Condrt1ons for testing, not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons. 

2 Not more than one output should be shorted at a t1me 
(•) Typ1cal values are at Vee= 5.0 V, T. = 25 •c 

AC SET-UP REQUIREMENTS: TA = 25 °C, Vee= 5.0 V 

Limits 
Symbol Parameter LS90 LS92 LS93 Note 

Min. Max. Min. Max. Min. Max. 

tw GPo Pulse Width 15 15 15 Fig. 1 

tw CP, Pulse Width 30 30 30 Fig. 1 

tw MR Pulse Width 30 30 30 Fig. 2 

tw MS Pulse Width 30 Fig. 2, 3 

lrec Recovery T1me MR to CP 25 25 25 F1g. 2 

tree Recovery Time MS to CP 25 Fig. 2, 3 

Unit 

v 

v 

v 
v 

v 
-

v 

J.LA 

rnA 

rnA 

rnA 

rnA 

rnA 

Units 

ns 

RECOVERY TIME (tree) - 1s del1ned as the m1n1mum bme required between the end of the reset pulse and the clock transmon from HIGH to LOW 1n 
Older to recognize and transfer HIGH data to Q output 
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T7 4LS90/92/93 

AC CHARACTERISTICS TA = 25 oc, Vee= 5.0 V, CL = 15 pF 

Limits 

Symbol Parameter LS90 LS92 LS93 Note Unit 

Min. Max. Min. Max. Min. Max. 

fMAX CP0 Input Count Frequency 32 32 32 Fig. 1 MHz 

I MAX CP1 Input Count Frequency 16 16 16 Fig. 1 MHz 

tpLH Propagation Delay, CP 0 Input 16 16 16 Fig. 1 ns 
tPHL to Oo Output 18 18 18 

tPLH Propagation Delay, CP1 Input 16 16 16 Fig. 1 ns 
tpHL to 0 1 Output 21 21 21 

tPLH Propagation Delay, CP1 Input 32 16 32 Fig. 1 ns 
tPHL to 02 Output 35 21 35 

tPLH Propagation Delay, CP1 Input 32 32 51 Fig. 1 ns 
tPHL to 03 Output 35 35 51 

tPLH Propagation Delay, CPo Input 48 48 70 Fig. 1 ns 
tPHL to 03 Output 50 50 70 

tPHL MS Input to 0 0 and 03 Outputs 30 Fig. 3 ns 

tpHL MS Input to 01 and 02 Outputs 40 Fig. 2 ns 

tpHL MR Input to any Output 40 40 40 Fig. 2 ns 

Figure1. 

0. 

SC-1050 

• The number of Clock Pulses required between the tPHL and lrui measurements can be determmed from the appropriate Truth Tables. 

{•'/ SGS·THOMSOIII 
'J• iiiiDCMIIILIIC'I!RCIIICI 
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T7 4LS90/92/93 

Figure 2. 

0. 

Figure 3. 

~- r._~ :' l~,.. \:\..~lv ______ _ 

ILS9tl \ 
'-----

5C-105Z 
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DESCRIPTION 
The T74LS91 is an 8 Bit Serial-In/Serial-Out Shift 
Register. This device is composed of eight RS 
master slave flip-flops, input gating and a clock 
driver. Single-rail data and input control are gated 
through inputs A, Band an internal inverter, in order 
to form the complementary inputs to the first bit of 
the shift register. Drive for internal common clock 
line is obtained by means of an inverter. The clock 
signal inverter driver causes this circuitry to shift in
formation one-bit on the positive edge of the input 
clock pulse. 

TRUTH TABLE 

INPUTS ATtn OUTPUTS AT tn.a 
A B 

H H 

L X 
X L 

H =HIGH, L= LOW, X= Doni Care 
In = Reference bit t1me 

Oti 
H 

L 

L 

ln.a =Bit bme after LOW to High Clock Transition 

PIN CONNECTION (top view) 

DUAL IN LINE 

NC 

NC 

NC 

NC 

Vee 

NC 

NC 

PC10510 

September 1 988 

OH 
L 

H 

H 

-
QH 

QH 

A 

8 

GND 

CP 

NC 

T74LS91 

8-BIT SHIFT REGISTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS91 01 T74LS91 C1 
T74LS91 81 T74LS91 M1 

CHIP CARRIER 

0 0 u ~ ~ 
z z Z IC 0 

NC A 

NC NC 

NC B 

NC NC 

Vee GND 

0 u u ~ I~ z z z 
PC10520 

NC = No Internal Connection 
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T74LS91 

FUNCTIONAL BLOCK DIAGRAM 

CP~(t~l~~------~----._----~-----+----~------~--~ 

Vee= Pin 16 
GND= Pin 8 
( ) = Pin numbers 

ABSOLUTE MAXIMUM RATING 

Symbol 

Vee Supply Voltage 

Parameter 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

h Input Current, Into Inputs 

lo Output Current, Into Outputs 

Value 

-0.5 to 7 

-0.5 to 15 

- 0.5 to 10 

-30 to 5 

50 

Unit 

v 
v 
v 

rnA 

rnA 
Stresses 1n excess of those l1sted under "Absolute Max1mum Rallngs" may cause pennanent damage to the device. This IS a stress rallng only and 
functional operat1011 of the deviCe at these or any other conditions in excess of those Indicated 1n the operational sections of th1s specification IS not 
implied. Exposure to absolute max1mum rating conditions for extended penods may affect deviCe reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. ] l.IP· I Max. 

T74LS91XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 
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T74LS91 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, ltN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 ~ 
V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN 
V1N = V1H or V1L 

0.35 0.5 IOL = 8.0 rnA per Truth Table 

itH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V 
0.1 Vee = MAX, V1N = 7.0 V 

I1L Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current . 20 -100 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 20 Vee= MAX .. .. Notes : 1. Conditions for tesnng, not shown 1n the Table, are chosen 10 guarantee operauon under "worst case" conditions 
2. Not more than one output should be shorted at a time. 

(") Typical values are at Vee= 5.0 V, T• = 25 •c. 

AC CHARACTERISTICS: T A = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

fMAX Maximum Clock Frequency 10 18 Vee= 5.0 V 

IPLH Propagation Delay 24 40 CL = 15 pF 

tPHL 27 40 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

tw Clear Pulse Width 25 

Is Set-UpTime 25 Vee= 5.0 V 

It, Hold Time 0 

Unit 

v 

v 

v 
v 

v 
1---

v 

~ 
rnA 

rnA 

rnA 

rnA 

UnHs 

~ 
ns 

Units 

~ 
~ 

ns 
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• SYNCHRONOUS, EXPANDABLE SHIFT 
RIGHT 

• SYNCHRONOUS, SHIFT LEFT CAPABILITY 
• SYNCHRONOUS, PARALLEL LOAD 
• SEPARATE SHIFT AND LOAD CLOCK INPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS95B is a 4-Bit Shift Register with serial 
and parallel synchronous operating modes. The 
serial shift right and parallel load are activated by 
separate clock inputs which are selected by a mode 
control input. The data is transferred from the serial 
or parallel D inputs to the Q outputs synchronous 
with the HIGH to LOW transition of the appropriate 
clock input. 

PIN NAMES 

MODE CONTROL INPUT 
SERIAL DATA INPUT 
PARALLEL DATA INPUTS 
SERIAL CLOCK (active LOW 
going edge) INPUT 
PARALLEL CLOCK (active 
LOW going edge) INPUT 
PARALLEL OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

PC.-n 

January 1989 

T74LS95B 

4-BIT SHIFT REGISTER 

The LS95B is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families. 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES ; 
T74LS95B 01 T74LS95B C1 
T74LS95B 81 T74LS95B M1 

P, 

NC 

P, 

NC 

P, 

CHIP CARRIER 

18 ll, 

17 NC 

16 u, 
15 NC 

14 u, 
910111213 

~ e 16 P(-0049 

NC = No Internal Connection 
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T74LS95B 

LOGIC DIAGRAM AND LOGIC SYMBOL 

6 2 3 ~ 5 

13 121110 

() = Pin numbers 
VCC= Pin 14 
GND= Pin 7 

.. _.., 

ABSOLUTE MAXIMUM RATINGS 

Symbol 

Vee Supply Voltage 

Parameter 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

lo Input Current, onto Inputs 

lo Output Current, into Outputs 

llol13l 0.,1121 o.111a1 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

60 rnA 

Stresses on excess of those listed under "Absolute Maxomum Ratongs" may cause permanent damage to the devoce. Thos is a stress ra!Jng only and 
funcbonal operation of Che device at these or any other condltoons on excess of those ondlcated on the operafional secoons of thos speaficafion os not 
nnplied. Exposure to absolute maxomum rafing condltoons for extended penods may affect devoce reloabolrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS95BXX 4.75 v I 5.o v I 5.25 v 0°Cto+70°C 
XX = package type 
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TRUTH TABLE 

Operating Mode 

Shift 

Parallel Load 

Mode Change 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

s CPt 

L ""L 
L ""L 

H X 

""L L 
I L 
""L H 
I H 
""L L 
I L 
""L H 
I H 

Inputs 

CP2 Ds 

X I 
X h 

""L X 

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

T14LS95B 

Outputs 

Pn Qo a, Q2 Q3 

X L Qo q, Q2 
X H Qo q, Q2 

Pn Po P1 P2 P3 

X No Change 
X No Change 
X No Change 
X Undetermined 
X Undetermined 
X No Change 
X Undetermined 
X No Change 

I = LOW Voltage Level one set-up t1me pnor to the HIQh to LOW clock transrt1on. 
h = HIGH Vo~age Level one set-up t1me pnor to the HIGH to LOW clock trans ilion. 
Pn = Lower case letters 1nd1cate the state of the referenced 1nput (or ou1put) one set-up t1me pnor to the HIGH to LOW clock Transrtion. 

FUNCTIONAL DESCRIPTION 

The LS95B is a 4-Bit Shift Register with serial and 
parallel synchronous operating modes. It has a 
Serial (Ds) and four Parallel (Po-P3) Data inputs and 
four Parallel Data outputs (Oo-03)- The serial or 
parallel mode of operation is controlled ~ Mode 
Control input (S) and two Clock inputs (CP 1) and 
(CP 2). The serial (right-shift) or parallel data trans
fers occur synchronous with the HIGH to LOW tran
sition of the selected clock input 

When the Mode Control input (S) is HIGH, CP 2 is 
enabled. A HIGH to LOW transition on enabled CP 2 
transfers parallel data from the Po-P3 inputs to the 
Oo-O:J outputs. 

When the Mode Control input (S) is LOW, CP 1 is 
enable. A HIGH to LOW transition on enabled CP 1 

transfers the data from serial input (Ds) to Oo and 
shifts the data in Oo to 01, 01 to 02. and 02 to O:J 
respectively (right-shift). A left-shift is accomplished 
by externally connecting 03 to P2, 02 to P1, and 01 
to Po, and operating the LS95B in the parallel mode 
(S= HIGH). 

For normal operation, S should only change states 
when both Clock inputs are LOW. However, chang
ing S from LOW to HIGH while CP 2 is HIGH, or 
cha~g S from HIGH to LOW while CP 1 is HIGH 
and CP 2 is LOW will not cause any changes on the 
register outputs. 
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T74LS95B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

V1L lnout LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco Input Clarno Diode Voltage -0.65 - 1.5 Vee- MIN, ltN- -18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee ; MIN, loH ; - 400 !!A v 
V1N ; V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL; 4.0 rnA Vee; MIN v 
V1N ; v,H or V1L 1-----

0.35 0.5 loL; 8.0 rnA per Truth Table v 

ltH Input HIGH Current__ Vee; MAX, VtN; 2.7 V ~!A 
Ds, Po, P1, P2, P3, CP1, CP2, 20 
s 40 

Ds, Po, P1, P2, P3, CP1, CP2, 0.1 Vee ; MAX, V1N ; 7 0 V rnA 
s 0.2 

ilL Input LOW Current~ - 0.4 Vee ; MAX, V1N ; 0.4 V rnA 
Ds, Po, P1, P2, P3, CP1, CP2, 
s 

los Output Short Ctrcuit Current -20 -100 Vee ; MAX, VouT ; 0 V rnA 
(note 2) 

Icc Power Suooly Current 13 21 Vee; MAX rnA 

Notes: 1. For conditions shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operating ranges 
2. Not more than one output should be shorted at a t1me. 
n Typical values are at Vee= 5.0 V, TA = 25 "C 

AC SET-UP REQUIREMENTS: TA; 25 'C 

Limits 
Tests Conditions Unit Symbol Parameter 

Min. Typ. Max. 

tw(CP) Clock Pulse Width 25 Fig. 1 ns 

ts(data) Set-up Time, Data to Clock 20 Fig. 1 ns 

th(data) Hold Time, Data to Clock 20 ns 

lsL Set-up Time LOW Mode Control 20 Fig. 1 ns 
to Clock Vee ;5.0 V 

thL Hold Time, LOW Mode Control to 0 CL ; 15 pF ns 
Clock 

IsH Set-up Time, HIGH Mode Control 20 F1g. 1 ns 
to Clock 

thH Hold Time, HOGH Mode Control 0 ns 
to Clock 

SET-UP TIME (t,)- is defined as the m1nimum time reqUired for the correct log1c level to be present at the log1c 1nput pnor to the clock transinon 
from HIGH to LOW 1n order to be recogmzed and transfered to the output. 
HOLD TIME (th)- IS defined as the mtnimum t1me followtng the clock transij1on from HIGH to LOW that the log1c level must be mantained at the 
Input In order to ensure connnued recognition A negative HOLD TIME 1nd1cates that the correct log1c level may be relased prior to the clock 
transttion from HIGH to LOW and still be recognized 
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T74LS95B 

AC CHARACTERISTICS: (TA = 25 °C) 

Limits 
Tests Conditions Symbol Parameter Unit 

Min. Typ. Max. 

fMAX Shift Frequency 25 36 Fig. 1 
Vee= 5.0 V 

MHz 

tPLH Propagation Delay, 
tPHL Clock to Output 

AC WAVEFORMS 

Figure 1. 

18 27 Fig. 2 CL = 15 pF 
21 32 

The shaded areas indicate when the input is permitted to change for predictable output performance 

• The Data Input is (Ds for CP,) or (P, for CP,) 

Figure 2. 

The shaded areas indicate when the input IS permitted to change for predictable output performance 

• The Data Input IS (Ds for CP,) or (P, for CP,) 

ns 
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T74LS109A 

DUAL JK POSITIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION 

The T7 4LS 1 09A consist of two high se_eed com
pletely independent transition clocked JK flip-flops. 
The clocking operation is independent of rise and fall 
times of the clock waveform. The JK design allows 
operation as a 0 flip-flop by simply connecting the 
J and K pins together. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

B1 
(Plastic Package) 

D1 
(Ceram1c Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS109A 01 T74LS109A C1 
T74LS109A 81 T74LS109A M1 

CHIP CARRIER 

1K 18 

9 10 11 12 1] 

17 

16 

15 2CP 

14 2S, 

NC = No Internal Connecbon 

1/5 

203 



T14LS109A 

LOGIC SYMBOL 

2 

4 

LOGIC DIAGRAM AND TRUTH TABLE 

41121 

21141 

~113;;-1---t==t=§U 

Vee= P1n 16 
GND= P1n8 
( ) = P1n numbers 

LC-0111 

ABSOLUTE MAXIMUM RATINGS 

0. 
61101 

ii. 
7191 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

Ia Output Current, 1nto Outputs 

11 

10 

15 LC-IIH 

Operating Mode 
Input Output 

So Co J K a a 
Set L H X X H L 
Reset {clear) H L X X L H 
• Undetermined L L X X H H 
Load "1" {set) H H h h H L -
Hold H H I h 9 q 
Toggle H H h I q q 
Load "0" {reset) H H I I L H 

Both outputs Will be HIGH while both §o and~ are LOW, but 
the output states are unpredictable 1f So and Co go HIGH simul
taneously 
The output levels tn thts conftguratton are not guaranteed to 
meet the mtmmum levels for VoH tf the lows at Preset and 
Clear are near VtL maxtmum Furthermore, this configuration IS 
nonstable , that is, rt wil not pers1st when either Preset or Clear 
returns to tts tnacbve (htgh) level 

H, h HIGH Voltage Level 
L, I LOW Voltage Level 
X Don't Care 
I, h, (q) Lower case letters Indicate the state of the referenced 

mput (or output) one set-up time pnor to the LOW to 
HIGH clock transmon 

Value Unit 

-0.5to7 v 
- 0.5 to 15 v 
- 0.5 to 10 v 
- 30 to 5 mA 

50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause penmanent damage to the dev1ce. Th1s is a stress rating only and 
functional operation of the device at these or any other condrt1ons 1n excess of those 1nd1cated 1n the operabonal secbons of th1s spec1ficabon IS not 
Implied Exposure to absolute max1mum rabng conditions for extended penods may affect device reliability 
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T74LS109A 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T7 4LS 1 09AXX 4. 75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

v1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo 111J)Ut Clalllj)_ Diode Volt<ig_e -0.65 -1.5 Vee= MIN, I1N = -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 !!A v 
VIN = VIH or VIL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1L or V1H 1-------

0.35 0.5 loL = 8.0 mA per Truth Table v 

liH Input HIGH J, K, Clock 20 Vee = MAX, V1N = 2.7 V IJA 
Current Set, Clear 40 

J, K, Clock 0.1 Vee = MAX, V1N = 7.0 V mA 
Set, Clear 0.2 

J1L Input LOW J, K, Clock -0.4 Vee = MAX, V1N = 0.4 V mA 
Current Set, Clear -0.8 

los Output Short Ctrcuit Current -20 -100 Vee= MAX mA 
(note 2) 

lee Power Supply Current 8.0 Vee= MAX mA 
Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropr~ate value spec1f1ed under guaranteed operatmg ranges. 

2. Not more than one output should be shorted at a time. 
n Typical values are at Vee = 5 0 v. TA = 25 °C. 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tPLH Clock, Clear Set to Output 
tPHL 

Limits 

Min. Typ. Max. 

25 33 

13 25 
25 40 

~ SGS·11IOMSON 6.., I liii0CmJIS!.IEC1j'll@lllliiCS 

Test Conditions Unit 

Vee = 5.0 V 
MHZ 

CL = 15 pF ns 
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T74LS109A 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

tw Clock, Clear, Set Pulse Width 25 

Is Data Set-up Time I HIGH 35 

I LOW 25 
Vee= 5.0 V 

th Hold Time 5.0 

AC WAVEFORMS 

Figure 1 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

J or K 

* 

CP 

Q 

S-7993 

• The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 2 :Set and Clear to Output Delays, Set and Clear Pulse Widths. 

~'" 
'w 

}.Jv 
SET 

CLEAR 

1PLH 

1 JV 
Q 

IPHL 

Q 

1.3V 

4/5 

206 

Unit 

ns 

ns 

ns 

ns 



Figure 3 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

J or K 

* 
CP 

Q 

• The shaded areas 1nd~eate when the Input IS pem1rtted to change for predictable output performance. 

T74LS109A 
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T74LS112A 

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION 

The T74LS112A is a dual JK flip-flop featuring in
dividual J, K, clock, and asynchronous set and clear 
inputs to each flip-flop. When the clock goes HIGH, 
the inputs are enabled and data will be accepted. 
The logic level of the J and K may be allowed to 
change when the clock pulse is HIGH and the bis
table will perform according to the truth table as long 
as minimum set-up and hold time are observed. 
Input data is transferred to the outputs on the nega
tive-going clock pulse edge. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

--
81 

(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS112A 01 T74LS112A C1 
T74LS112AB1 T74LS112AM1 

CHIP CARRIER 

910111213 

18 

17 

16 

15 

14 

NC = No Internal Connect1011 
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T74LS112A 

LOGIC SYMBOL 

4 

1 
So 

3- J 0.-5 

2--< CP 

1-K 
Co 

0.-6 

i 
15 

LOGIC DIAGRAM AND TRUTH TABLE 

Operating Inputs Outputs 

Mode So Co J K Q Q 

Set L H X X H L 
Reset (clear) H L X X L H 
• Undetermined L L X X H H 

Toggle H H h h q q 
Load "0'' (reset) H H I h L H 

Load "1" (set) H H h I H L 
Hold H H I I q q 

10 

~ 
So 

11- J 0.1---9 

13--< CP 

12- K Co o.P-7 

T 
14 

l(-1022 

Both oulputs Will be HIGH wh1le both§ o and f o are LOW, but 
the oulput states are unprediCtable 1f So and C o go HIGH 
s1mu~aneously. 

The output levels in this configurabon are not guaranteed to 
meet the mimmum levels for Voo if the lows at Preset and 
Clear are near V1L max1mum. Furthermore, this configurabon IS 
nonstable ; that is, ij will not pers1st when either Preset or Clear 
returns to rts Inactive (high) level 

H,h HIGH Vo~ge Level 
L,l 
X 
I, h, (q) 

LOW Voltage Level 
Don't Care 
Lower case letters 1ndicate the state of the referenced 
input (or output) one set-up time prior to the LOW to 
HIGH clock transition. 

ii. 
6171 

CLEAR t•CaJ.~=:::::j~==±tt=:::::<=tt:==~== 
151141 J 

SET ISgl 
41101 

Vee= P1n 16 
GND = P1n 8 

31111 

( ) = P1n numbers 

11131 

[LOCK ICPI 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

l1 Input Current, into Inputs 

lo Output Current, into Outputs 

1==----- K 
2112) 

LC-0025/1 

Value Unit 

- 0.5 to 7 v 
- 0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the device. This IS a stress rating only and 
funcbonal operabon of the deviCe at these or any other condrt1ons 1n excess of those IndiCated 1n the operabonal sections of thiS specification IS not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect deVICe rel1abllrty. 
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T74LS112A 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T7 4LS 112AXX 4.75 v 1 5.o v 1 5.25 v 0 °C to+ 70 °C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. {note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for all Inputs 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for all Inputs 

Vco Input Clamp Diode VoltaQe -0.65 - 1.5 Vee= MIN, I1N = -18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 j.!A v 
VIN = VIH or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I Vee= MIN v 
I v,N = v,L or v,H -

0.35 0.5 loL = 8·0 rnA per Truth Table v 

I1H Input HIGH J,K 20 Vee = MAX, V1N = 2.7 V j.!A 
Current Set, Clear 60 

Clock 80 

J, K 0.1 Vee = MAX, V1N = 7.0 V rnA 
Set, Clear 0.3 
Clock 0.4 

IlL Input LOW J, K -0.4 Vee = MAX, V1N = 0.4 V rnA 
Current Set, Clear -0.8 

Clock -0.8 

los Output Short Circuit Current -20 - 100 Vee= MAX rnA 
{note 2) 

Icc Power Supply Current 8.0 Vee= MAX rnA 
Notes . 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operat1ng ranges. 

2. Not more than one output should be shorted at a t1me. 
(")Typical values are at Vee= 5.0 V, TA = 25 oc. 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

fMAX Maximum Clock Frequency 30 45 
Vee= 5.0 V 

MHz 

tPLH Clock, Clear Set to Output 15 20 CL = 15 pF ns 
tPHL 15 20 
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T74LS112A 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Test Conditions Symbol Parameter 

Min. Typ. Max. 

lw Clock, Set Pulse Width 20 

lw Clear, Set Pulse Width 25 
Vee= 5.0 V 

Is Set-up Time 20 

lh Hold T1me 0 

AC WAVEFORMS 

Figure 1 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

Jar K 

* 

CP 

Q 

S-1993 

• The shaded areas Indicate when the 1nput IS permitted to change for prediCtable output performance. 

Figure 2 :Set and Clear to Output Delays, Set and Clear Pulse Widths. 

~·· 
'w 

}Jv SET 

'w 
CLEAR 

1PLH 

lJY 

Q 
lpHL 

Q 

13V 

415 

212 

Unit 

ns 

ns 

ns 

ns 



T74LS112A 

Figure 3 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

S-7996 

• The shaded areas Indicate when the 1nput is permitted to change for prediCtable output pertormance. 
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T74LS113A 

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION 
The T74LS113A offers individual J, K, set and clock 
inputs. These monolithic dual flip-flops are designed 
so that when the clock goes HIGH, the inputs are 
enabled and data will be accepted. The logic level 
of the J and K may be allowed to change when the 
clock pulse is HIGH and the bistable will perform ac
cording to the truth table as long as minimum set-up 
times are observed. Input data is transferred to the 
outputs on the negative-going edge of the clock 
pulse. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Piast1c Package) 

M1 

D1 
(Ceram1c Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS113AD1 T74LS113AC1 
T74LS113A 81 T74LS113A M1 

CHIP CARRIER 

a.. u t:S f; 
~ U Z > N 

910111213 

18 

17 

16 

15 

14 

NC = No Internal Connec11011 
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T74LS113A 

LOGIC SYMBOL 

4 

! 
Sa 

3-J 0. f-- 5 

1-< CP 

z- K 0. ~6 

LOGIC DIAGRAM AND TRUTH TABLE 

Operating Mode 

Set 
Toggle 
Load "0" (reset) 
Load "1" (set) 
Hold 

Vee= P1n 14 
GND =Pin 7 
( ) = P1n numbers 

D. 
5191 

J 
31111 

Inputs 

So J 
L X 
H h 
H I 
H h 
H I 

ABSOLUTE MAXIMUM RATINGS 

K 

X 
h 
h 
I 
I 

Outputs 

Q Q 

H L 
q q 
L H 
H h 
q q 

11131 
CLOQ( ([li) 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage. Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, 1nto Outputs 

I 
Sa 

11-J 0. r-- 9 

13--< CP 

12- K 0.~8 

H,h 
L,l 
X 
I, h, (q) 

LC-tm 

HIGH Voltage Level 
LOW Voltage Level 
Don't Care 
Lower case letters 1nd1cate the state of the referenced 
1nput (or output) one set-up t1me pnor to the 
HIGH-to-LOW clock trans1bon. 

a. 
6(81 

SET !Sol 
41101 

..E::::='---~1121 

LC-0026 

Value 

- 0.5 to 7 

- 0.5 to 15 

-0.5to10 

- 30 to 5 

50 

Unit 

v 
v 
v 

mA 
mA 

Stresses 1n excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the dev1ce. Th1s IS a stress rabng only and 
luncbonal operabon of the device at these or any other conditiOflS 1n excess of those indiCated 1n the operabonal secbons of th1s speaficaoon IS not 
imphed. Exposure to a'lsolute max1mum rating cordtlons for extended penods may affect deVIce rel1ab11rty. 
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T74LS113A 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage J 
I Min. I Typ. I Max. 1 Temperature 

T7 4LS 113AXX I 4.75 v I 5.o v I 5.25 v I 0 °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 
Unit 

Min. Typ. (*) Max. (note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for all Inputs 

Vco Input Clamp Diode Voltage 0 0.65 0 1.5 Vee= MIN, liN= ·18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 11A v 

V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 mA [ Vee = MIN v 
I V1N = V1L or V1H r---

0.35 0.5 loL = 8.0 mA per Truth Table v 

liH Input HIGH J, K 20 Vee = MAX, V1N = 2.7 V llA 
Current Set . 60 

Clock I 80 

J. K 

I 
0.1 Vee= MAX, V1N = 7.0 V mA 

; Set 0.3 
Clock 0.4 

ilL Input LOW J, K 0 0.4 Vee = MAX, V1N = 0.4 V mA 
Current Set. Clock 0 0.8 

I los Output Short Circuit Current 0 20 0 100 Vee= MAX mA I 

' (note 2) 

Icc Power Supply Current 8.0 Vee= MAX mA 
Notes. 1. For condrtrons shown as MIN or MAX, use the approprrate value specrfred under guaranteed operatrng ranges. 

2. Not more than one output should be shorted at a time. 
(•) Typical values are at Vee= 50 V. T. = 25 'C. 

AC CHARACTERISTICS : T A = 25 'C 

Symbol 
Limits 

Parameter Test Conditions Unit 
Min. Typ. Max. 

fMAX Maximum Clock Frequency 30 45 MHz 

Propagation Delay, 
Vee= 5.0 V 

tPLH 15 20 CL = 15 pF ns 
tPHL Clock Set to Output 15 20 
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T74LS113A 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Symbol 
Limits 

Parameter Test Conditions 
Min. Typ. Max. 

lw Clock Pulse Width 20 

lw Set Pulse Width 25 
Vee =5.0 V 

Is Set-up Time 20 

th Hold Time 0 

AC WAVEFORMS 

Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

J or K 

*='11111.~-.....,. 

CP 

Q 

5-7993 

• The shaded areas 1nd1cate when the Input IS permitted IS change to predictable output performance. 

Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths. 

~"' 
'w 

SET 

}Jv 

CLEAR 

t PLH 

1 JV 

Q 
lPHl 

Q 

1 JV 
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Unit 
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T74LS113A 

Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

S-1996 

• The shaded areas 1nd1cate when the 1nput IS permitted IS change to predictable output performance. 
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T74LS114A 

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION 
The T74LS114A offer common clock and common 
clear inputs and individual J, K, and set inputs. The
se monolithic dual flip-flops are designed so that 
when the clock goes HIGH, the inputs are enabled 
and data will be accepted. The logic level of the J 
and K inputs may be allowed to change when the 
clock pulse is HIGH and the bistable will perform ac
cording to the truth table as long as minimum set-up 
times are observed. Input data is transferred to the 
outputs on the negative-going edge of the clock 
pulse. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

B1 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS114A 01 T74LS114A C1 
T74LS114A B1 T74LS114A M1 

CHIP CARRIER 

!" .5' ~ ::: ... 
> u 

1J 11 2K 

17 N( 

16 2J 

15 N( 

14 2Sg 

9 10 11 12 13 

c 
u od ~ PC-ICI5l 

'$! z 
~ z ~ 

NC = No Internal ConnectiOn 
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T74LS114A 

LOGIC SYMBOL 

1 I 
Sg Sg 

3-J o.-s 11- J Q.f----9 

13 CP ~ CP 

2-K 0. _, 12- K 
ra o.-a ra 

1 I 

LOGIC DIAGRAM AND TRUTH TABLE 

Operating Mode 
So 

Set L 
Reset (clear) H 
• Undetermined L 
Toggle H 
Load "0'' (reset) H 
Load "1" (set) H 
Hold H 

TO OTHER { 
FliP-flOP 

Inputs 

Co J 

H X 
L X 
L X 
H h 
H I 
H h 
H I 

Outputs 

K Q Q 

X H L 
X L H 
X H H 
h q q 
h L H 
I H L 
I q q 

T LC-1124 

Both outputs will be HIGH while both_§ o and~ o are LOW, but 
the output states are unpredictable 1f S o and C o go HIGH 
simultaneously. 
The output levels 1n th1s conf1gurabon are not guaranteed to 
meet the m1n1mum levels for Vo-l if the lows at Preset and 
Clear are near V" max1mum. Furthermore, th1s configuration is 
nonstable ; that IS, rt will not persist when erther Preset or Clear 
returns to 1ts Inactive (h1gh) level. 

H,h HIGH Voltage Level 
L,l 
X 
I, h, (q) 

LOW Voltage Level 
Don't Care 
Lower case letters 1nd1cate the state of the referenced 
1nput (or output) one set-up time prior to the HIGH 
to LOW clock trans1bon. 

a. 
6(81 

SET !Sol 
4(101 

~_E;=:----~1121 
J 
3(111 

L---~-------~ 

Vee= P1n 14 
GND = P1n 7 CLOCKICPI 1131 
( ) = P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, into Outputs 

l(-1027 

Value 

- 0.5 to 7 

- 0.5 to 15 

-0.5 to 10 

-30 to 5 

50 

Stresses 1n excess of those listed under "Absolute Max1mum Rabngs" may cause permanent damage to the device. 

Unit 

v 
v 
v 

mA 

mA 

This IS a stress ranng only and tuncnonal operanon of the device at these or any other cond1bons 1n excess of those 1nd1cated in the operabonal secbons 
of th1s speclficabon IS not 1mphed. Exposure to absolute max1mum rat1ng condmons for extended periods may affect device reliablity 
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T74LS114A 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. j Typ. j Max. 

T7 4LS 114AXX 4. 75 v 1 5.o v 1 5.25 v 0 °C to+ 70 °C 
XX ~ package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for all Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee~ MIN, I1N ~ -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 j.iA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1L or V1H f-----

0.35 0.5 loL = 8.0 mA per Truth Table v 
i1H Input HIGH J, K 20 Vee= MAX, V1N = 2.7 V j.lA 

Current Set 60 
Clear 120 
Clock 160 

J,K 0.1 Vee= MAX, V1N = 7.0 V mA 
Set 0.3 
Clear 0.6 
Clock 0.8 

ilL Input LOW J, K -0.4 Vee = MAX, V1N = 0.4 V mA 
Current Set -0.8 

Clear, Clod( -1.6 

los Output Short Circuit Current -20 -100 Vee= MAX mA 
(note 2) 

Icc Power Supply Current 6.0 Vee= MAX mA 
Notes: 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operatmg ranges. 

2 Not more than one output should be shorted at a time. 
(')Typical values are at Vee~ 50 V, TA = 25 "C. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

I MAX Maximum Clock Frequency 30 45 MHz 

tPLH Propagation Delay, 15 20 
Vee =5.0 V 

ns 

tPHL Clock Clear Set to Output 15 20 
CL=15pF 
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T74LS114A 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

lw Clock Pulse Width 20 ns 

tw Clear, Set Pulse Width 25 
Vee= 5.0 V 

ns 

Is Set-up Time 20 ns 

th Hold T1me 0 ns 

AC WAVEFORMS 

Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

J or K "111/J"IIm~ 1.3V 

*==+-----" 

CP 

a 

Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths. 
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~·· 
'w 

},Jv 
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tPLH 
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a: 
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T74LS114A 

Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width. 

~::., 1 h(H) = 0 

CP 
lw(U 

a 

I ~'" . 

9c: l\JV 
Q 

1 JY 

S-7996 

• The shaded areas indtcate when the tnput tS permttled to change for predictable output performance. 
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T74LS125A 
T74LS126A 

LS125A-QUAD 3-STATE BUFFER (LOW ENABLE) 
LS126A-QUAD 3-STATE BUFFER (HIGH ENABLE) 

DESCRIPTION 

The T74LS125A/126A are high speed QUAD 3-
STATE BUFFERS WITH ACTIVE HIGH ENABLES 
fabricated in LOW POWER SCHOTIKY technol
ogy. 

SCHEMATIC 

September 1988 

B1 
(Plastic Package) 

M1 
(Micro Package) 

ORDER CODES : 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

T74LSXXXX 01 T74LSXXXX C1 
T74LSXXXX 81 T74LSXXXX M1 
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T74LS125A/126A 

PIN CONNECTION (top view) 

910111213 

NC = No Internal Connection 

18 

17 

16 

15 

14 

DUAL IN LINE 

CHIP CARRIER 

LOGIC DIAGRAM AND TRUTH TABLE 

LS125A 

Inputs 

E D 

L L 
L H 
H X 

215 

2~8 

Output 

L 
H 
z 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
Z = High Impedance (off) 

5l !Ill !I! ~ ... 
> -I 

1Y 18 

NC 17 

2E 16 

NC 15 

20 14 

9 10 11 12 1] 

,... ... ~ Cl PC-0055 
N z "' ... 

LS126A 

Inputs 
Output 

E D 

H L L 

Dy-Y 
H H H E 
L X z 



T74L5125A/126A 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 

v, 125A Input Voltage, Applied to Input 0.5 to 10 v 
126A -0.5 to 15 

Vo 125A Output Voltage, Applied to Output 0 to 15 v 
126A 0 to 10 

It Input Current, into lnpu1s -30 to 5 mA 

lo Outpu1 Current, tnto Outputs 50 mA 

Stresses in excess of 1hose listed under "Absolute Maximum Ratings" may cause permanent damage to the devtee. ThiS os a stress rating only and 
functional operation of the device at these or any other conditions on excess of those tndicated on the operanonal sectKlnS ol ttis specification os not 
implied. Exposure to absolute maxomum rating conditions for extended penods may affect devtce retoabohty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Min. I Typ. I Max. 

T74LS125N126A XX 4.75 v I s.o v I s.2s v 
XX = package type. 

AC CHARACTERISTICS: T A = 25°C 

Limits 

Symbol Parameter LS125A LS126A 

Min. Typ. Max. Min. Typ. Max. 

Propagation Delay 
Data to Output 
Output Enable Time 
to HIGH Level 

9 15 9 15 
7 18 7 18 
12 20 16 25 

Temperature 

0°Cto+70°C 

Test Conditions 

Figs 1, 2 i 

Figs. 4, 5 j 
Vee= 5.0 V 
CL=45pF 
RL =667 H 

Output Enable Time 
to LOW Level 

15 25 21 35 Ftgs. 3, 5 1 

UnH 

ns 

ns 

ns 

Output Enable Time 20 I 25 r·_F:_;9_s __ ~_i 5-f-vee = 5.0 v 1- . ns -
~----+-f~ro~m~L~O~W~Le~v~e~i ______ ~~~---+---+---+---~ ~ _ CL=5pF 

TPHZ Output Disable Time 20 I 25 .
1 

Ftgs. 4, 5 I RL =667 n ii ns 
from HIGH Level . . . ---'-- _ 
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T7 4LS 125A/126A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

vil Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Veo Input Clamp Diode Voltage . 0.65 ·1.5 Vee= MIN, liN= ·18 rnA v 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = • 2.6 rnA v 
ViN = ViH or ViL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=12mA Vee= MIN v 
ViN = ViH or ViL -

0.35 0.5 loL = 24 rnA per Truth Table v 

lozH Output Off 125A 20 Vee= MAX, Vour = 2.7 V, ~ 
Current-HIGH Ve = ViH 

lozL Output Off 125A ·20 Vee= MAX, Vour = 0.4 V, !!A 
Current-LOW Ve = ViH 

lozH Output Off 126A 20 Vee= MAX, Vour = 2.7 V, ~ 
Current-HIGH Ve = ViL 

lozL Output Off 126A ·20 Vee = MAX, Vour = 0.4 V, ~ 
Current-LOW Ve = ViL 

IJH Input HIGH Current 20 Vee= MAX, ViN = 2.7 V ~ 
0.1 Vee = MAX, ViN = 7.0 V rnA 

IJL l~ut LOW Current . 0.4 Vee = MAX, ViN = 0.4 V rnA 

los Output Short Circuit Current ·40 . 225 Vee = MAX, Vour = 0 V rnA 
(note2) 

Icc Power Supply 125A 16 Ve = 0 V rnA 
Current Outputs Ve = 4.5 V 
LOW 126A 20 Vee= MAX, 

Power Supply 125A 20 Ve = 4.5 V 
ViN = 0 V t-----

rnA 
Current Outputs 

126A 24 
VE = 0 v 

HIGH 

Notes : 1. For condotoons shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges 
2. Not more than one output should be shorted at a time 
(•) Typical values are at Vee = 5 0 V, r. = 25 •c 
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AC WAVEFORMS 

Figure 1. 

Figure 3. 

AC LOAD CIRCUIT 

Figure 5. 

TO OUTPUT 
UNDER TEST ... 

ALL DIODES 
ARE 1N1064 

I~ 

F 
) sw~ 

... .. 
• • -. 

T74LS125A/126A 

Figure 2. 

S(-0007 

Figure 4. 

SWITCH POSITION 

Symbol SW1 SW2 

lpzH Open Closed 

lpzL Closed Open 

lpLZ Closed Closed 

IPHZ Closed Closed 

lswz 
SC-HU 
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T74LS132 

QUAD 2-INPUT SCHMITI TRIGGER NAND GATE 

DESCRIPTION 
The T74LS132 contains four 2-input NAND Gates 
which accept standard TTL input signals and pro
vide standard TTL output levels. They are capable 
of transforming slowly changing input signals into 
sharply defined, jitter-free output signals. Addition
ally, they have greater noise margin than conven
tional NAND Gates. 

Each circuit contains a 2-input Schmitt trigger fol
Io wed by a Darlington level shifter and a phase split
ter that drive a TTL totem pole output. The Schmitt 
trigger uses positive feedback to effectively speed
up slow input transitions, and provide different input 
threshold voltages for positive and negative-going 
transitions. This hysteresis between the positive
going and negative-going input thresholds (typically 
800 mV) is determined internally by resistor ratios 
and is essentially insensitive to temperature and 
supply voltage variations. As long as one input re
mains at a more positive voltage than Vr+ (MAX), 
the gare will respond to the transition of the other 
input as shown in figure 1. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS132 01 T74LS132 C1 
T74LS132 B1 T74LS132 M1 

CHIP CARRIER 

II! ~ u 1::1 .. z > 4 

18 

17 

16 4Y 

15 NC 

14 3A 

9 10 11 12 13 

~ ~ ~PC-GOS6 

NC = No Internal Connection 
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T74LS132 

SCHEMATIC DIAGRAM 

Va: 

LOGIC DIAGRAM AND TRUTH TABLE 

IN OUT 

:=®-v A B y 

L X H 

S-7977 X L H L = LOW Voltage Level 

H H L H = HIGH Voltage Level 
X = Don't Care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 

VI Input Voltage, Applied to Input -0.5 to 15 v 

Vo Output Voltage, Applied to Output -0.6 to 5.5 v 
l1 Input Current, into Inputs -30 to 5 mA 

lo Output Current, into Outputs 50 rnA 

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these Of any other conditions in excess of those Indicated in the operational sections of this specification is not 
Implied. Exposure Ill absolute maximum rating cordtions for extended periods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS132XX 4.75V I s.ov ls.2sv 0°Cto+70°C 

XX = package type. 
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T74LS132 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. ITJp. <"> Max. (note 1) 

Vr. Positive-going Threshold 1.4 1.6 1.9 Vee= 5.0 V v 
Voltage 

Vr. Negative-going Threshold 0.5 0.8 1.0 Vee= 5.0 V v 
Voltage 

Vr.- Vr. Hysteresis 0.4 0.8 Vee= 5.0 V v 
Vee Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, I1N = -18 rnA v 
VOH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 J!A v 

V1N= 0.5 V 

Va.. Output LOW Voltage 0.25 0.4 la..=4.0 rnA I Vee= MIN ____:j_ 
0.35 0.5 lot.= 8.0 rnA JVIN = 1.9 V v 

lr. Input Current at Positive-going -0.14 Vee = 5.0 V, V1N = Vr. rnA 
Threshold 

lr- Input Current at Negative-going -0.18 Vee = 5.0 V, V1N = Vr- rnA 
Threshold 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V J!A 
0.1 Vee = MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit 
J(note 2) 

Current -20 -100 Vee = MAX, Vour = 0 V rnA 

leeH Supply Current HIGH 6.0 11 Vee = MAX, V1N = 0 V mA 
leeL Supply Current LOW 8.0 14 Vee= MAX, V1N = 4.5 V rnA .. . . Notes : 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1hed under guaranteed operatmg ranges . 

2. Not more than one output should be shorted at a t1me. 
(') Typical values are at Vee = 5.0 V, TA z 25 •c. 

AC CHARACTERISTICS : T A = 25 'C 

Symbo! Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Turn Off Delay, Input to Output 15 22 Vee =5.0 V ns 

IPHL Turn On Dealy, Input to Output 15 22 CL = 15 pF ns 

3/4 

235 



T74LS132 

Figure 1. 

Flgure3. 

0 
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V11 VERSUS Your 
TRANSFER FUNCTION 

Vcc=S OV 

T•=25°( 

04 08 12 1.6 

V,.- INPUT VOLTAGE- VOLTS 

THRESHOLD VOLT AliE AND HYSTERESIS 
VERSUS TEMPERATURE 

~-

I 

Vr 

v,. 

IYI, 

-55 20 50 10 125 

T A - A1'1BIENT TEMPERATURE - •c 

Figure2. 

Figure 4. 

THRESHOLD VOL TAiiE AND HYSTERESIS 
VERSUS POWER SUPPLY VOLT AliE 

20 

-
I 

00 
45 

TA=25•[ 

.,. -f---1--
-~"-" 

v,. 

t.v, 

• 75 50 525 5,5 
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~~1-3V---------J~13V 
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DESCRIPTION 
The T74LS133 is a high speed 13-INPUT NAND 
GATE fabricated in silicon LOW POWER SCHOT
TKY technology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS133 

13-INPUT NAND GATE 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS133 01 T74LS133 C1 
T74LS133 81 T74LS133 M1 

CHIP CARRIER 

910111213 

18 

17 

16 

15 

14 

P(-0057 

NC ~ No lmemal Connec11on 
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T74LS133 

LOGIC DIAGRAM AND TRUTH TABLE 

A-----, 
B 
c 
D 
E 
F 
G 
H 
I 
L 
M ------' 
N---~ 

0 -------' 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

lo Input Current, into Inputs 

lo Output Current, into Outputs 

v 

S-7976 

Value Unit 

-0.5 to 7 v 
,.. - 0.5to 15 v 

- 0.5 to 10 v 
-30 to 5 mA 

60 mA 

Stresses on excess of those listed under "Absolute Maxomum Ratings" may cause permanent damage to the device. Thos is a stress rating only and 
luncbonal operatJon of the device at these or any other oond~ions on excess of those ondicated in the operational sections of this specification is not 
omploed. Exposure to absolute maxomum ra'ng oondrtoons for extended penods may affect device reliabolity. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. l Typ. I Max. 

T74LS133XX 4.75 v I 5.0 v 15.25 v 0°Cto+70°C 
XX = package type. 
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T74LS133 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

1 

Symbol I Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H , Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

I VIL , Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 

Vco I Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
i VoH Output HIGH Voltage 2.7 3.4 Vee= MIN, loH = - 400 j.iA j.LA 

V1N = V1L 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Jvcc =MIN v -
0.35 0.5 loL = 8.0 mA I YIN= 2.0 V v 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V j.LA 
_l 0.1 Vee= MAX, V1N = 7.0 V mA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los I Output Short Circuit Current -20 - 100 Vee = MAX, VouT = 0 V mA 
'(note 2) 

I lccH Supply Current HIGH 0.35 0.5 Vee= MAX, V1N = 0 V mA 

I eeL 1 Supply Current LOW 0.6 1.1 Vee= MAX, Inputs Open mA 

Notes: 1. For cond111ons shown as MIN or MAX, use the appropnate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a lime. 
(•) Typ1cal values are at Vee= 50 V, TA = 25 °C. 

AC CHARACTERISTICS: T A= 25°C (for AC test circuits and waveforms see databook introduction) 

I Symbol I Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 

tPLH I Turn Off Delay. Input to 10 15 ns 
I ·output Vee= 5.0 V -

tPHL 'Turn On Delay, Input to 25 38 CL = 15 pF ns 
Output ! 
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T74LS136 

QUAD 2-INPUT EXCLUSIVE OR GATE 

DESCRIPTION 

The T74LS136 is a high speed QUAD 2-INPUT EX
CLUSIVE OR GATE (with open collector output) 
fabricated in LOW POWER SCHOTTKY technol
ogy. 

SCHEMATIC DIAGRAM 

PIN CONNECTION (top view) 

DUAL IN LINE 

Va 

1B 4B 

2A 

311 

lA 

PC.-

• Open Collector Ou1puts 

September 1988 

81 
(Plastic Package) 

01 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES 
T74LS136 01 T74LS136 C1 
T74LS136 81 T74LS136 M1 

CHIP CARRIER 

• c u 1::1 • .... z: > .... 

1Y • 4A 

NC n NC 
2A 16 4Y 

NC 15 NC 

2B 14 • ' . , 12 1] 

NC = No Internal Connecllon 

113 
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T74LS136 

LOGIC DIAGRAM AND TRUTH TABLE 

A 

L 

L 

H 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

B y 

L L 

H H 

L H 

H L 
L = LOW Vo~age level 
H = HIGH Voltage level 

Value 

- 0.5 to 7 

-0.5 to 15 

-0.5 to 10 

-30 to 5 

50 

Unit 

v 

v 

v 

rnA 

rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the device. Th1s IS a stress rating only and 
functional operabon of the dev1ce at these or any other condrt1ons 1n excess of those 1nd1cated 1n the operabonal secbons of th1s specification IS not 
1mplied. Exposure to absolute max1mum rabng COnditions for extended penods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS136XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol 

V1H 

v,L 

Vco 

loH 

VoL 

I1H 

I1L 

Icc 
Notes: 1. ,.) 

2/3 

242 

Parameter Limits Test Condition 
Min. Typ. (*) Max. (note 1) 

Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, I1N = -18 rnA 
Output HIGH Voltage 100 Vee = MIN, VoH = - 5.5 V 

V1N = V1H or V1L per Truth Table 

Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I Vee = MIN 

0.35 
I v,N = v,H or v,L 

0.5 loL = 8·0 rnA per Truth Table 

Input HIGH Current 40 Vee= MAX, V1N = 2.7 V 
02 Vee = MAX, V1N = 5.5 V 

Input LOW Current -0.6 Vee = MAX, V1N = 0.4 V 

Supply Current LOW 6.0 10 Vee= MAX 
For condibons shown as MIN or MAX, use the appropnate value spec1fied under guaranteed operat1ng ranges. 
Typ1cal values are at Vee= 5.0 V, T • = 25 oc 

Unit 

v 

v 

v 

v 

v 
r----

v 

!!A 
mA 

rnA 

rnA 



T74LS136 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits 

Test Conditions Unit 
Min. Typ. Max. 

tPLH Propagation Delay 18 30 ns 
tPHL Other Input LOW 18 30 vee= 5.0 v 

Propagation Delay eL= 15 pF, RL =2.0 Kn r--
tPLH 18 30 ns 
tPHL Other Input HIGH 18 30 
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T74LS138 

1-0F-8 DECODER/DEMULTIPLEXER 

• DEMUL TIPLEXING CAPABILITY 
• MULTIPLE INPUT ENABLE FOR EASY 

EXPANSION 
• TYPICAL POWER DISSIPATION OF 32 mW 
• ACTIVE LOW MUTUALLY EXCLUSIVE 

OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS138 is a high speed 1-of-8 
Decoder/Demultiplexer. This device is ideally sui
ted for high speed bipolar memory chip select ad
dress decoding. The multiple input enables 
allowparallel expansion to a 1-of-24 decoder using 
just three LS 138 devices or to a 1-of-32 decoder 

PIN NAMES 

~o -~a 
E,- E2 

£a -
Oo- 07 

ADDRESS INPUTS 
ENABLE (active LOW) INPUTS 
ENABLE (active HIGH) INPUT 
ACTIVE LOW OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

using four LS138 and one inverter. The LS138 is 
fabricated with the Schottky barrier diode process 
for high speed and is compatible with all TTL 
families. 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS138 D1 T74LS138 C1 
T74LS138 B1 T74LS138 M1 

CHIP CARRIER 

~.c-~ ~.8 

1B 0, 

17 0, 
16 NC 

15 ~ 
E, 14 a. 

9 10 11 12 1] 

c 
~ ld' ,&' PC-OOSI .0 ~ 

NC = No ln1ernal Connection 
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T74LS138 

LOGIC SYMBOL AND LOGIC DIAGRAM 

15141312111097 

Va:.~P1nt6 

GND~ PinS 
( ) ~ Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, into Outputs 

LC-0040 

Value Unit 

- 0.5 to 7 v 
- 0.5 to 5.5 v 
- 0.5 to 1 o v 
-30 to 5 rnA 

50 rnA 
Stresses 1n excess of those listed under "AbsOlute Max1mum Ratings" may cause peiTTlanent damage to the dev1ce. 
This is a stress mting only and luncbonal operation ofthe device at these or any other conditions 1n excess of those indicated 1n the operational sections 
of this specification is not implied. Exposure to absolute max1mum rating conditions for extended periods may affect device rel1abilrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS138XX 4.75 v I s.o v I s.2s v 0 °C to+ 70 °C 
XX ~ package type. 

FUNCTIONAL DESCRIPTION 

The LS138 is a high speed 1-of-8 Decoder/Demul
tiplexer fabricated with the low power Schottky bar
rier diode process. The decoder accepts three 
binary weigthed inputs (Ao, At, A2) and when enable 
provides eight mutually exclusive active LOW out
puts (Oo-07). The LS138 features three Enable in
puts two active LOW (Et, E2) and one active HIGH 
(E3). All outputs will be HIGH uneless Et and E2 are 
LOW and E3 is HIGH. This multiple enable function 
allows easy parallel expansion of the device of a 1-

of-32 (5 lines to 32) decoded with just four LS 138s 
and one inverter. (see figure 1 ). 

The LS138 can be used as an 8-output demul
tiplexer by using one ofthe active LOW Enable In
puts as the data input and the other Enable Inputs 
as strobes. The Enable inputs which are not used 
must be permanently tied to their appropriate active 
HIGH or active LOW state. 

2/4 L•'l SGS·THOMSON 
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TRUTH TABLE 

E1 E2 
H X 
X H 
X X 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 

H ~ HIGH Voltage Level 
L ~ LOW Voltage Level 
X= Don1Care 

Figure 1. 

Inputs 

E3 Ao A1 A2 
X X X X 
X X X X 
L X X X 
H 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 

T74LS138 

Outputs 

Oo 01 02 03 04 Os 0& 07 
H H H H H H H H 
H H H H H H H H 
H H H H H H H H 
L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H 
H H H H L H H H 
H H H H H L H H 
H H H H H H L H 
H H H H H H H L 
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T74LS138 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 
Unit 

Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage . 0.65 . 1.5 Vee; MIN, I1N; ·18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee ; MIN, loH ; - 400 llA v 
v,N ; v,H or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL; 4.0 rnA Vee; MIN, v 
V1N ; V1H or V1L r----

0.35 0.5 loL; 8.0 mA v 
per Truth Table 

ftH Input HIGH Current 1.0 20 Vee; MAX, V1N; 2.7 V jlA 
0.1 Vee ; MAX, V1N ; 7.0 V mA 

hL Input LOW Current -0.4 Vee ; MAX, V1N ; 0.4 V mA 

los Output Short CircUli Current -20 -100 Vee; MAX, VouT; 0 V mA 
(note 2) 

Icc Power Supply Current 6.0 10 Vee; MAX mA 
Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges 

2. Not more than one output should be shorted at a t1me. 
3. Typ1cal values are at Vee = 5 0 V, TA = 25 "C. 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

lPLH Propagation Delay, 
IPHL Address to Output 

tPLH Propagation Delay, 
tPHL Address to Output 

tPLH Propagation Delay, 
tPHL E to any Output 

tPLH Propagation Delay, 
tPHL E to any Output 

AC WAVEFORMS 

Figure2. 

Level 
of 

Delay 

2 
2 

3 
3 

2 
2 

3 
3 

tPHL~\...t_3_v _____ tP-LH.J;kV 

SC-0009 
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Limits 

Min. Typ. 

13 
27 

18 
26 

12 
21 

17 
25 

Figure 3. 

Test Conditions Unit 
Max. 

20 ns 
41 

27 ns 
39 Vee ;5.0 V 
18 CL;15pF ns 
32 

26 ns 
38 

5(-0007 



• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• TWO COMPLETELY INDEPENDENT 1-0F-4 

DECODERS 
• ACTIVE LOW MUTUALLY EXCLUSIVE 

OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS139 is a high speed Dual 1-of-4 
Decoder/Demultiplexer. This device has two inde
pendent decoders, each accepting two inputs and 
providing four mutually exclusive active LOW out
puts. Each decoder has an active LOW Enable input 
which can be used as a data input for a 4-output 
demultiplexer. Each half of the LS139 can be used 

PIN NAMES 

ADDRESS INPUTS 
ENABLE (active LOW) INPUT 
ACTIVE LOW OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS139 

DUAL 1-0F-4 DECODER 

as a function generator providing all four minterms 
of two variables. The LS139 is fabricated with the 
Schottky barrier diode process for high speed and 
is completely compatible with all TTL families. 

81 
(PlastiC Package) 

M1 

Dl 
(Ceramic Package) 

C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS139 01 T74LS139 C1 
T74LS139 81 T74LS139 M1 

CHIP CARRIER 

!"# li! ~~ 

18 2Ae 
17 

16 

15 

14 

' 10 11 12 13 

NC = No Internal Connection 

114 
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T74LS139 

LOGIC SYMBOL AND LOGIC DIAGRAM 

23 151413 

DECODER 1 

4 5 6 7 

A, A, 

DECODER 2 

1211109 

Vee~ Pin 16 
GND~ Pin 8 
( ) ~ Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, into Outputs 

IE 
(11 

1Ao IA1 
(21 (31 

2E 2Ao 2A, 
(151 (141 !131 

l(-0041 

"Value 

- 0.5 to 7 

- 0.510 15 

-0.6 to 10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 
mA 

Stresses in excess of those losted under "Absolute Maximum Ratings" may cause permanent damage to the dev1ce. This is a stress rallng only and 
functional operanon of the devoce at these or any other cond~oons on excess of those ondocated on the operational secnons of thos specoficabon os not 
implied. Exposure to absolute maximum rating cond~ions for extended periods may affect device rellabiley. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS139XX 4.75 v I s.o v I s.2s v 0°Cto+70°C 
XX ~ package type. 

FUNCTIONAL DESCRIPTION 

The LS139 is a high speed dual 1-of-4 
Decoder/Demultiplexer fabricated with the Schottky 
barrier diode process. The device has two inde
pendent decoders, each of which accept two binary 
weighted inputs (Ao-A1) and proviQ!l fo_!!r mutually 
exclusive active LOW outputs (0 o-0 3). Each 
decoder has an active LOW Enable (E). When E is 
HIGH all output are forced HIGH. 

2/4 
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The enable can be used as the data input for a 
4-output demultiplexer application. 

Each half of the LS139 generates all four minterms 
of two variables. These four minterms are useful in 
some applications, replacing multiple gate functions 
as shown in fig. 1, and thereby reducing the number 
of packages required in a logic network. 



TRUTH TABLE 

Inputs 

E Ao A1 

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

H = HIGH Voltage Level 
L = LOW Voltage level 
X= Don, Care 

T74LS139 

Figure 1. 

Outputs 

Oo 01 02 03 

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

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition Unit 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
VIL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
Vco Input Clamp Diode Voltage • 0.65 - 1.5 Vee= MIN, hN = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 11A v 

V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN r-Y-
0.35 0.5 loL = 8.0 rnA YIN = V1H Or V1L v 

per Truth Table 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V jJ.A 
0.1 Vee = MAX, YIN = 7.0 V rnA 

hL Input LOW Current -0.36 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current -20 -100 Vee = MAX, Your= 0 V rnA 
(note 2) 

Icc Power Supply Current 7.0 11 Vee= MAX rnA 
Notes: 1. Cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 

2. Not more than one output should be shorted at a t1me. 
n Typ1cal values are at Vee = 5.0 V, TA = 25 'C. 
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T74LS139 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, 
tPHL Address to Output 

tPLH Propagation Delay, 
tPHL Enable to Output 

tPLH Propagation Delay, 
tPHL Enable to Output 

AC WAVEFORMS 

Figure 2. 

4/4 
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Level 
of 

Delay 

2 
2 

3 
3 

2 
2 

S(-0009 

Limits 
Test Conditions Unit 

Min. Typ. Max. 

13 20 ns 
22 33 

18 29 Vee= 5.0 V ns 
25 38 CL =15pF 

16 24 ns 
21 32 

Figure 3. 

SC-0007 



T74LS148 

8-LINE TO 3-LINE PRIORITY ENCODERS 

DESCRIPTION 

This priority Encoder decodes the inputs to ensure 
that only the highest order data line is encoded. All 
inputs and outputs data are active at the low logic 
level. 
The LS148 encloses eigt data lines to three line (4-
2-1) binary (octal). Cascading circuitry (Enable Input 
El and Enable Output EO) has been provided to al
low octal expansion without needing external cir
cuitry. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS148 01 T74LS148 C1 
T74LS148 81 T74LS148 M1 

CHIP CARRIER 

' • n 12 o 

NC = No Internal Connection 

1/4 
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T74LS148 

TRUTH TABLE 

INPUTS 

El 0 1 2 3 4 5 6 7 A2 
H X X X X X X X X H 

L H H H H H H H H H 

L X X X X X X X L L 

L X X X X X X L H L 

L X X X X X L H H L 

L X X X X L H H H L 

L X X X L H H H H H 

L X X L H H H H H H 

L X L H H H H H H H 

L L H H H H H H H H 
L = LOW Vottage Level H = HIGH Vottage Level X = Don t Care 

FUNCTIONAL BLOCK DIAGRAM 

El 

(5) (4) (3) 

vee= P1n 16 
GND = P1n 8 
( ) = P1n Number 

2/4 
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Is 

(2) (1) (13) (12) (11) 

-
Oo 

~ SCS·ntOMSON a..., I lilliiBIC!II@Ill!.liC'ii'll@ll!UICS 

OUTPUTS 

A1 Ao GS EO 
H H H H 

H H H L 

L L L H 

L H L H 

H L L H 

H H L H 

L L L H 

L H L H 

H L L H 

H H L H 

lo 

( 1 0) 

GS EO 

LC10210 



T74LS148 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
Vo Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output -0.5to10 v 

lo Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

S1resses on excess of those isted under "Absolute Maxomum Ra!Jngs" may cause permanent damage to the devoce Thos os a stress ra!Jng only and 
functional operaloon of the device at these or any other corrltions on excess of those indicated on the operaloonal sections of thos speaficatoon os not 
omplied Exposure to absolute maxomum ra!Jng conciloons for extended penods may affect devoce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS148XX 4.7s v I s.o v 1s.2s v o•cto+70°C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

VoL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Drode Voltage -0.65 -1.5 Vee= MIN, lrN = -18 mA 

VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 j1A 
VoN = VoH or VoL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I Vee = MIN 
J VoN = VoH or VrL 

0.35 0.5 loL = 8.0 mA per Truth Table 

lrH Input HIGH Current Vee= MAX, VoN= 2.7 V 
All Others 20 
Inputs 1-7 40 

All Others 0.1 Vee = MAX, VoN = 7.0 V 
Inputs 1-7 0.2 

lrL Input LOW Current Vee = MAX, VrN = 0.4 V 
All Others -0.4 
Inputs 1-7 -0.8 

los Output Short Circuit Current -20 -120 Vee = MAX, VrN = 0 V 
jnote2l 

Icc Power Supply Current 20 Vee= MAX, Inputs 7 and El 
Grounded, Others Open 

17 Vee = MAX, All Inputs and 
Outputs Open . Notes : 1. Conditions for tesbng, not shown on the Table, are chosen 1D guarantee operabon under "Worst case conditions 

2. Not more than one output should be shorted at a tome 
(") Typocal values are at Vee= 5.0 V, T• = 25 •c. 

Unit 

v 

v 

v 
v 

v 
-

v 
j1A 
mA 

mA 

mA 

mA 

mA 
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T74LS148 

AC CHARACTERISTICS: TA = 25 °C 

Symbol 
From To 

Waveforms 
Limits 

Test Conditions Units 
(Input) (Output) Min. Typ. Max. 

tPLH 1 thru 7 AO, A1 or A2 In· Phase 14 18 ns 
tPHL Output 15 25 -
tPLH 1 thru 7 AO, A1 or A2 Out-of-Phase 20 36 ns 
tPHL Output 16 29 -
tPLH 0 thru 7 EO Out-of-Phase 7.0 18 ns 
tPHL Output 25 40 

CL= 15pF -
tPLH 0 thru 7 GS In-Phase 35 55 RL=2KQ ns 
tPHL Output 9.0 21 -
tPLH El AO, A1 orA2 In-Phase 16 25 ns 
tPHL Output 12 25 -
tPLH El GS In-Phase 12 17 ns 
tPHL Output 14 36 

1----
tPLH El EO In-Phase 12 21 ns 
tPHL Output 23 35 

4/4 
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• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• ON-CHIP SELECT LOGIC DECODING 
• FULLY BUFFERED COMPLEMENTARY 

OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS151 is a high speed 8-input Digital Mul
tiplexer. It provides in one package, the ability to 
select one bit of data from up to eight sources. The 
LS151 can be a universal function generator to 
generete any logic function of four variables. Both 
assertion and negation outputs are provided. 

PIN NAMES 

September 1988 

SELECT INPUT 
ENABLE (active LOW) INPUT 
MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUT 
COMPLEMENTARY 
MULTIPLEXER OUTPUT 

T74LS151 

8-INPUT MULTIPLEXER 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

M1 C1 
(M1cro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS151 01 T74LS151 C1 
T74LS151 81 T74LS151 M1 

PIN CONNECTION (top view) 

DUAL IN LINE 

CHIP CARRIER 

910111213 

11 

17 

16 

15 

14 

..._. ~ !I! .R !AP{-HH 

NC = No Internal Connect1on 
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T74LS151 

LOGIC SYMBOL AND LOGIC DIAGRAM 

7 4 3 2 1 15141312 

11 
10 
9 

Vee= P1n 16 
GND = P1n8 

6 5 

( ) = Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

.!!!...1) 
1101 .... .... 
1111 .... 

v 

E 
171 ... ... 

Symbol Parameter 

Vee Supply Voltage 
v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 
I, Input Current, into Inputs 

lo Output Current, 1nto Outputs 

T 

T 

T 

141 131 121 111 1151 1141 I 131 1121 
.J'o. ,... 
.J'o. ,.... 
.I<. ...... 

ll 
w 

y~'(,)l1l 
C-DD4Z , 

c: > 
151 

z z 

Value Unit 
- 0.5 to 7 v 
- 0.5to 15 v 

-0.6 to 5.5 v 
-0.5 to 5 mA 

50 mA 
Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the deviCe. 
This 1s a stress ~ating only and luncbonal operation ofthe dev1ce at these or any othercond1bons 1n excess of those 1nd1cated 1n the operational secllons 
of this spealicabon IS not implied Exposure to absolute max1mum rat1ng condmons for ex1ended periods may affect device rehabllrty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T74LS151XX 4.7s v 1 s.o v 1 5.25 v 0°Cto+70°C 
XX = package type 

FUNCTIONAL DESCRIPTION 
The LS151 is a logical implementation of a single 
pole, a-position switch with the switch position con
trolled by the state of three Select inputs So, S1, S2. 
Both assertion and negation outputs are provide. 

The Enable input (E) is active LOW. When it is not 
activated, the negation output is HIGH and the 
assertion output is LOW regardless of all other in
puts. The logic functions provides at the output is: 

z =E. (lo • So • 51 • 52 + 11 • So • 51 • 52 + 12 • So • s1 • 52 + Ia • So • s1 • 52 + 

+ l4 • So • S1 • S2 + Is • So • S1 • S2 + Is • So • S1 • S2 + l1 • So • S1 • S2). 

The LS151 provides the ability, in one package, to 
select from eight sources of data or control informa
tion. By proper manipulation of the inputs, the LS51 

214 
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can provide any logic function of four variables and 
its negation. 



TRUTH TABLE 

E s2 

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

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Don1Care 

s1 

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

So lo 11 12 

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

T74LS151 

13 14 Is Is lr z z 
X X X X X H L 
X X X X X H L 
X X X X X L H 
X X X X X H L 
X X X X X L H 
X X X X X H L 
X X X X X L H 
L X X X X H L 
H X X X X L H 
X L X X X H L 
X H X X X L H 
X X L X X H L 
X X H X X L H 
X X X L X H L 
X X X H X L H 
X X X X L H L 
X X X X H L H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 
Unit 

Min. Typ.(*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 j1A v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL= 4.0 rnA Vee= MIN, ___'!____ 
0.35 0.5 loL = 8.0 rnA V1N = V1H or V1L v 

per Truth Table 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V j1A 
0.1 Vee = MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V rnA 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V rnA 
(note 2) 

Icc Power Supply Current 6.0 10 Vee= MAX rnA . . . .. 
Notes : 1. Cond1t1ons for testmg, not shown m the table, are chosen to guarantee under worst case cond1t1ons . 

2. Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee = 5.0 V, T • = 25 •c. 
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T74LS151 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

IPLH PropagaliQn Delay. 
tPHL Select to Z Output 

tPLH Propagation Delay. 
IPHL Select to Z Output 

tPLH Propagatto_!l Delay, 
tPHL Enable to Z Output 

tPLH Propagation Delay, 
tPHL Enable to Z Output 

tPLH Propaga.![on Delay, 
tPHL Data to Z Output 

tPLH Propagation Delay, 
tPHL Data to Z Output 

AC WAVEFORMS 

Figure 1. 

Min. 

tPHLj tPLH~ r-

\t.3V ft.3V 
1..-------' 

SC-0009 
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Limits 
Tests Conditions Unit 

Typ. Max. 

14 33 Fig. 1 ns 
20 32 

27 43 Fig. 2 ns 
18 30 

15 24 Fig. 2 ns 
18 30 Vee =5.0 V 
26 42 Fig. 1 CL=15pF ns 
20 32 

13 21 Fig. 1 ns 
12 20 

20 32 Fig. 2 ns 
16 26 

Figure 2. 
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• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• ON-CHIP SELECT LOGIC DECODING 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS152 is a MSI high speed 8-input Digital 
Multiplexer. It provides, in one package, the ability 
to select one bit of data from up to eight sources. It 
can be used as a universal function generator to 
generate any logic function of four variables. 

PIN NAMES 

September 1988 

SELECT INPUT 
MULTIPLEXER INPUTS 
COMPLEMENTARY MULTIPLEXER 

T74LS152 

8-INPUT MULTIPLEXER 

81 
(Plastic Package) 

D1 
(Ceramic Package) , • M1 C1 

(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 

T74LS152 01 T74LS152 C1 
T74LS152 81 T74LS152 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

CHIP CARRIER 
u 1:1 

J!t~Z>-11' 

910111213 

a PC:-0161 

Nt§~aR'IK 
NC = No Internal Connechon 



T74LS152 

LOGIC SYMBOL AND LOGIC DIAGRAM 

10 
9 
8 

Vee= P1n 14 
GND =Pin 7 
( ) = Pin numbers 

u:-t~n 

6 

ABSOLUTE MAXIMUM RATINGS 

~ 
181 

s, 
191 

s. 1101 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, 1nto Inputs 

lo Output Current, into Outputs 

" ~ ~ 151 141 131 
~ ~ 

121 111 
Is ~ I, 

1131 1121 1111 

Value 

-0.5to7 

- 1.5 to 15 

- 0.5 to 5.5 

-30 to 5 

60 

Unit 

v 
v 
v 

mA 

mA 

Stresses in excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. Th1s IS a stress rating only and 
funcbonal operabon of the dev1ce at these or any other cond1t1ons in excess of those indicated 1n the operabonal secbons of th1s specification 1s not 
Implied. Exposure to absolute max1mum rabng cond1t1ons for extended penods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. ] Typ. 1 Max. 

T74LS152XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type 

FUNCTIONAL DESCRIPTION 
This device is a logical implementation of a single 
pole, a-position switch with the switch position con
trolled by the state of three Select inputs, So, St, S2. 
The logic function provided at the output is : 

This device provides the ability, in one package, to 
select from eight sources of data or control informa
tion. 

z = (lo • So • s, • s2 + I, • So • s, • s2 + 12 • So • s, . s2 + 13 • So • s, . s2 + 

+ 14 • So • s, • s2 + Is • So • s, . s2 + Is • So • s, • s2 + 17 • So • s, • S2). 



TRUTH TABLE 

s2 s1 

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

H ~ HIGH Voltage Level 
L ~ LOW Vonage Level 
X ~ Don't Care 

So 

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

lo 11 12 

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

T74LS152 

IJ 14 Is Is 17 z 
X X X X X H 
X X X X X L 
X X X X X H 
X X X X X L 
X X X X X H 
X X X X X L 
L X X X X H 
H X X X X L 
X L X X X H 
X H X X X L 
X X L X X H 
X X H X X L 
X X X L X H 
X X X H X L 
X X X X L H 
X X X X H L 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltaae for All Inputs 

Veo Input Clamp Diode VoltaQe -0.65 -1.5 Vee~ MIN, hN ~ -18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee ~ MIN, loH ~ - 400 11A v 
v,N ~ v,H or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL ~ 4.0 rnA Vee~ MIN, ~ 
0.35 0.5 loL ~ 8.0 rnA V1N ~ V1H or V1L v 

per Truth Table 

hH Input HIGH Current 20 Vee~ MAX, V1N ~ 2.7 V !!A 
0.1 Vee ~ MAX, V1N ~ 7.0 V mA 

IlL Input LOW Current - 0.4 Vee ~ MAX, V1N ~ 0.4 V rnA 

los Output Short C1rcwt Current -20 -100 Vee ~ MAX, Vour ~ 0 V rnA 
(note 2) 

Icc Power Supply Current 6.0 9.0 Vee~ MAX rnA 
Notes: 1 Cond1t1ons for testmg, not shown m the table, are chosen to guarantee under worst case cond1t1ons. 

2 Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee~ 50 V, TA ~ 25 oc. 
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T74LS152 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

IPLH PropagatiQ_n Delay, 
tPHL Select to Z Output 

tPLH PropagatiQ_n Delay, 
tPHL Select to Z Output 

AC WAVEFORMS 

Figure 1. 

4/4 
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Limits 
Tests Conditions Unit 

Min. Typ. Max. 

14 23 F1g. 1 ns 
20 32 Vee =5.0 V 
13 21 F1g. 1 cl = 15 pF ns 
12 20 

tPHLj tPLHl ~ 

\1.3V ,.1.3V 
~-------

5[-0009 



• MULTIFUNCTION CAPABILITY 
• NON-INVERTING OUTPUTS 
• SEPARATE ENABLE FOR EACH 

MULTIPLEXER 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS153 is a high speed Dual4-input Multi
plexer with common select inputs and individual 
enable inputs for each section. It can select two bits 
data from four sources. The two buffered outputs 
present data in the true (non-inverted) form. In ad
dition to multiplexer operation, the LS153 can 
generate any two functions of three variables. The 

PIN NAMES 

§.o 
E 
lo, h 
z 

COMMON SELECT INPUT 
ENABLE (active LOW) INPUT 
MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUT 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS153 

DUAL 4-INPUT MULTIPLEXER 

LS153 is fabricated with the Schottky barrier diode 
process for high speed and is completely com
patible with all TTL families. 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

• C1 M1 
(Micro Package) (PlastiC Chip Carner) 

ORDER CODES : 
T74LS153 01 T74LS153 C1 
T74LS153 81 T74LS153 M1 

CHIP CARRIER 

910111213 

NC = No Internal Connectoon 
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T74LS153 

LOGIC SYMBOL AND LOGIC DIAGRAM 

165431011121315 

14 

2 s, 

Vcr; = P1n 16 
GND = Ptn 8 
() = P1n numbers 

7 9 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, into Outputs 

£r.. 1,. lz. ~. s, So ~b "' Ia ~ft. 
11) (6) 15) 141 13)(2 114 110) 111) (12 113 115) 

z. 

Value 

- 0.5 to 7 

- 0.5 to 15 

- 0.6 to 10 

-30 to 5 

50 

Stresses 1n excess of those listed under "Absolute Max1mum Rabngs" may cause permanent damage to the dev1ce 

Unit 

v 
v 
v 

rnA 

rnA 

ThiS IS a stress rabng only and tuncbonal operabon ofthe dev1ce at these or any other condrtJons 1n excess of those 1nd1cated 1n the operabonal secbons 
of th1s speclficabon IS not 1mphed. Exposure to absolute max1mum rat1ng cond1bons for extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS153XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type 

FUNCTIONAL DESCRIPTION 
The LS153 is a Dual4-lnput Multiplexer fabricated 
with Low Power Schottky barrier diode process for 
high speed. It can select two bits of data from up to 
four sources under the control ofthe common Select 
Inputs (So, 81). The two 4-input multiplexer circuits 
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have individual active LOW Enables (E a, E b) which 
can be used to strob~ th~ outputs independently. 
When the Enables (E a, E b) are HIGH, the cor
responding outputs (Za, Zb) are forced LOW. 



The LS153 is the logic implementation of a 2-pole, 
4-position switch, where the position of the switch is 
determined by the logic levels supplied to the two 

T74LS153 

Select Inputs. The logic equations for the outputs 
are shown below. 

Za = Ea • (loa • S, • So+ 110 • S, • So+ l2a • S, • So+ 1,. • S, • So) 

Zb = Eb ·(lob • s, ·So+ l,b • s, ·So+ l2b • s, • So+ l,b • s, • So) 

The LS153 can be used to move data from a group 
of registers to a common output bus. The particular 
register from which the data came would be deter
mined by the state of the Select Inputs. A less ob-

TRUTH TABLE 

vious application is a function generator. The LS153 
can generate two functions of three variables. This 
is useful for implementing highly irregular random 
logic. 

Select Inputs Input (a or b) Output 

So 

X 
L 
L 
H 
H 
L 
L 
H 
H 

H = HIGH Voltage Level 
L = LOW VoHage Level 
X = Oon't Care 

s, E 

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

lo I, 12 13 

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

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

VrH Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold 
Voltage for all Input 

VrL Input LOW Voltage 0.8 Guaranteed Input LOW Treshold 
Voltage for all Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, lrN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 11A 
VrN = VrH or VrL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 
VrN = VrH or VrL 

0.35 0.5 loL = 8.0 mA per Truth Table 

lrH Input HIGH Current 1.0 20 Vee= MAX, VrN = 2.7 V 
0.1 Vee = MAX, VrN = 7.0 V 

lrL Input LOW Current -0.36 Vee = MAX, VrN = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 6.0 10 Vee= MAX 

z 
L 
L 
H 
L 
H 
L 
H 
L 
H 

Unit 

v 

v 

v 
v 

v 
~ 

v 

I1A 
mA 

mA 

mA 

mA 

Notes: 1. Cond1t1ons for testmg, not shown m the table, are chosen to guarantee under "worst case" conditions. 
2. Not more than one output should be shorted at a t1me. 
(') Typ•cal values are at Vee= 5.0 V, TA = 25 •c. 
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T74LS153 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, 
tPHL Select to Output 

tPLH Propagation Delay, 
tPHL Enable to Output 

tPLH Propagation Delay, 
tPHL Data to Output 

AC WAVEFORMS 

Figure 1. 
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Limits 

Min. Typ. Max. 

19 25 
25 38 

16 24 
21 32 

10 15 
17 26 

Figure 2. 

SC-0009 

~ SGS·THOIISOII 
lltt.""'J/ lliJDCI!IIIillllll.IEC'ii'IIIIOOJDI:$ 

Tests Conditions Unit 

F1g. 2 ns 

Fig. 1 Vee= 5.0 V ns 
CL=15pF 

Fig. 2 ns 

SC-0007 



• SCHOTIKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• COMMON ADDRESS INPUTS 
• TRUE OR COMPLEMENT DATA DEMUL

TIPLEXING 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The TIUMSI T74LS155 and T74LS156 are high 
speed Dual 1-of-4 Decoder/Demultiplexers. These 
devices have two decoders with common 2-bit Ad
dress inputs and separate gated Enable inputs. 

Decoder "a" has an Enable gate with one active 
HIGH and one active LOW input. Decoder "b" has 
two active LOW Enable inputs.lf the Enable func
tions are satisfied, one input of each decoder will be 
LOW as selected by the address inputs. The LS156 
has open collector outputs for wired-OR (DOT-

PIN NAMES 

Ao -A, 
E:.- E:b 
~ -
Oo- 03 

ADDRESS INPUTS 
ENABLE (active LOW) INPUTS 
ENABLE (active HIGH) INPUT 
ACTIVE LOW OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS155 
T74LS156 
DUAL 1-0F-4 

DECODER/DEMULTIPLEXER 

AND) decoding and function generator applications. 

The LS 155 and LS 1 56 are fabricated with the 
Schottky barrier diode process for high speed and 
are completely compatible with all TIL families. 

- -81 01 
(Plastic Package) (Ceramic Package) 

~ • M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 

CHIP CARRIER 

910111213 

18 

17 

16 

15 

14 

NC = No Internal Connection 

1/5 

269 



T74LS155/156 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1 2 133 

7 6 5 4 9101112 

Vee= Pin 16 
GND =PonS 
() = Pon numbers 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

lo Input Current, onto Inputs 

lo Output Current, into Outputs 

E. E. 
111 121 

AoA, 
1131 131 

I LS155 

I LS156 

u, 

"'~"' 

Value 

i 
I 

-0.5 to 7 

-0.5 to 15 

-1.5 to 5.5 

-0.5 to 10 

-30 to 5 

50 

LC-0045 

Unit 

v 
v 
v 
v 

mA 

mA 
Stresses on excess of those losted under "Absolute Maxomum Ratongs·· may cause permanent damage to the devoce Thos os a stress rating only and 
luncbonal operation of the devoce at these or any other condotoons on excess of those ondocated on the operabonal sections of thos specification is not 
omphed Exposure to absolute maxomum rabng condotoons for extended penods may affect devoce reliabiloty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T7 4LS155/156XX 4.75 v 1 5.o v 1 5.25 v 0°Cio+70°C 
XX = package type 

215 
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T74LS155/156 

FUNCTIONAL DESCRIPTION 

The LS155 and LS156 are Dual 1-of-4 Ea or Ea inputs respectively. The enable g_ate_for 
Decoder/demultiplexer with common Address Decoder"b" requires two active LOW inputs (Eb • Et,). 
inputsandseparategated Enable inputs. VI/hen enabled, The LS155 or LS156 can be used as a 1-of-8 
each decoder section accepts the binary weighted Decoder/Demultiplexer by tying Ea to Et, and relabeling 
Address inputs (Ao-At) and provides four mutually the common connection as (A2). The other Et, toEa are 
exclusive active LOW ou1puts (Oo-0:3). If the Enable connected together to form the common enable. 
requirements of each decoder are not met, all ouputs The LS155 and LS156 can be used to generate all 
of that decoder are HIGH. four minterms of two variables. These four minterms 
Each decoder section has a 2-inpU1 enable gate. The are used in some applications replacing muttiple gate 
enable gate for Decoder "a" requires _gne _E.ctive functions as shown in Fig. 1. The LS156 has the fur-
HIGH inpU1 and one active LOW input (Ea • Ea). In theradvantageofbeingabletoANDthemintermfunc-
demultiplexing applications, Decoder "a" can ac- tions by tying outpU1s together. Any number of terms 
cepts either true or complemented data by using the can be wired-AND as shown below. 

Figure 1. 

TRUTH TABLE 

Address 

Ao A, 

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

H = HIGH Voltage Level 
L = LOW Vottage Level 
X = Don"t Care 

f = (E + Ao +At). (E +A;;+ Atl_e (E + Ao + JQ. (E +A;;+ A:;) 
where E = Ea + E;; E = Eb + Ei; 

LC-0035 

Enable "a" Output "a" Enable 'b" 

Ea Ea Oo o, 02 03 Eb Eb Oo 

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

Output 'b" 
o, 02 

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

03 

H 
H 
H 
H 
H 
L 
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T74LS155/156 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold 
Voltage for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold 
Voltage for All Inputs 

Veo Input Clamp D1ode Voltage . 0.65 . 1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage for 2.7 3.4 Vee = MIN, loH = · 400 11A 
LS155 Only VIN = VIH or VIL per Truth Table 

loH Output HIGH Current for 100 Vee = MIN, VoH = · 5.5 V 
LS156 Only V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA I Vee = MIN, 
I V1N = V1H or V1L 

0.35 0.5 IOL = 8.0 mA per Truth Table 

I1H Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short C1rcu1t Current . 20 . 100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 6.0 10 Vee= MAX 
Notes : 1. Cond1!1ons for test1ng, not shown 1n the Table, are chosen to guarantee operallon under "worst case" cond1t1ons 

2. Not more than one output should be shorted at a t1me. 
n TypiCal values are at Vee= 5.0 v, TA = 25 ·c. 

AC CHARACTERISTICS : TA = 25 oc 
Limits 

Symbol Parameter LS155 LS156 Test Conditions 

Typ. Max. Typ. Max. 

tPLH Propagation Delay, 17 26 31 46 Fig. 2 
tPHL Address to Output 19 30 34 51 

Vee = 5.0 V 
tPLH Propagation Delay, 10 15 25 40 Fig. 3 CL = 15pF 
tPHL Ea or Eb to Output 19 30 34 51 RL = 2 kn 

tPLH Propagation Delay, 18 27 32 48 Fig. 2 (only LS156) 

tPHL Ea to Output 18 27 32 48 
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Unit 

v 

v 

v 
v 

I1A 

v 
)-------

v 

I1A 
mA 

mA 

mA 

mA 

Unit 

ns 

ns 

ns 



AC WAVEFORMS 

Figure 2. 

Figure3. 

Your 

T74LS155/156 

tPHLj tPLH~ ~ 

\t3V ft3V 
'-------....J 

SC-0009 
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• SCHOTTKY PROCESS FOR HIGH SPEED 
• MUL "(I FUNCTION CAPABILITY 
• NON-INVERTING OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLYTTLANDCMOSCOMPATIBLE 

DESCRIPTION 
The TTUMSI T74LS157 is a very high speed Quad 
2-inpu1 Multiplexer, Four bits of data from two sour
ces can be selected using the common Select and 
Enable inputs. The four buffered ou1puts present the 
selected data in the true (non-inverted) from. The 
LS157 can also be used to generate any four of the 
16 different functions of two variables. The LS157 is 

PIN NAMES 

.§ 
E 
loa- lob 
l1a -11b 

z.- zb 

COMMON SELECT INPUT 
ENABLE (active LOW) INPUT 
DATA INPUTS FROM SOURCE 0 
DATA INPUTS FROM SOURCE 1 
MULTIPLEXER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS157 

QUAD 2-INPUT MULTIPLEXER 

fabricated with the Schottky barrier diode process 
for high speed and is completely compatible with all 
TTL families. 

81 
(Plastic Package) 

M1 

01 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS157 D1 T74LS157 C1 
T74LS157 81 T74LS157 M1 

CHIP CARRIER 

91onnu 

18 

17 

16 

15 

14 

NC = No Internal Connection 
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T74LS157 

LOGIC SYMBOL AND LOGIC DIAGRAM 

152 3 5614131110 

s 

4 7 12 9 

Vee= Pin 16 
GND= Pon 8 
( ) = Pm numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

lo Output Current, into Outputs 

le."-'-'-lo.: ~t.:led"'E s 
121 131 151 161 1141 1131 1111 1101 1151 111 

Value Unit 

- 0.5 to 7 v 
-0.5 to 15 v 
- 0.6 to 10 v 
-30 to 5 mA 

50 mA 

Stresses on excess of those listed under "Absolute Maxomum Ratmgs" may cause pennanent damage to the device. 
Thos os a stress rabng only and functoonal operabon ofthe device at these or any othercondotoons on excess of those ondocated in the operabonal sectoons 
of thos speclficabon os not omploed. Exposure to absolute maxomum ratong condotoons for extended penods may affect devoce rehabilrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 

XX = package type. 

FUNCTIONAL DESCRIPTION 
The LS 157 is a Quad 2-lnput Multiplexer fabricated 
with the Schottky barrier diode process for high 
speed. It selects four bits of data from two sources 
under the control orjhe common Select lnputjS). 
The Enable Input (E) is active LOW. When E is 
HIGH, all of the outputs (Z) are forced LOW regard
less of all other inputs. 

The LS157 is the logic implementation of a 4-pole, 
2-position switch, where the position of the switch is 

Temperature 

determined by the logic levels supplied to the Select 
Inputs. The logic equation for the outputs are shown 
below. · 

Za = E • (1, 8 • S +loa • S) 
zb = E • (l,b • s +lob • s) 
Zc = E • (11c • S + loc • S) 
Zd = E • (ltd • S + lod • S) 

2/4 ~ SGS·1HOMSON •"'f/ lliiOCIIII!IIILI!CVII@OOIICS 
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T74LS157 

A common use of the LS157 is the moving of data 
from two groups of registers to four common output 
buses. The particular register from which the data 
comes is determined by the state of the Select Input. 
A less obvious use is as a function generator. The 
LS157 can generate any four of the 16 different 
functions of two variables with one variable 
common. This is useful for implementing highly ir
regular logic. 

TRUTH TABLE 

Enable 
Select 
Input 

E 

H 
L 
L 
L 
L 

H = HIGH Voltage Level 
L = LOW Vonage Level 
X = Don't Care 

s 
X 
H 
H 
L 
L 

Inputs 

lo I, 

X X 
X L 
X H 
L X 
H X 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold 
Voltage for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 ~ 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, 

0.35 0.5 loL = 8.0 mA V1N = V1H or V1L 
per Truth Table 

I1H Input HIGH Current Vee= MAX, V1N = 2.7 V 
)Q. h 20 
E,S 40 

Input HIGH Current at Max Vee= MAX, V1N = 7.0 V 
Input Voltage 
)Q. h 0.1 
E,S 0.2 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
lo. 1, -0.4 
E,S -0.8 

los Output Short CircUit Current -20 - 100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 10 16 Vee= MAX 

Output 

z 
L 
L 
H 
L 
H 

Unit 

v 

v 

v 

v 

~ 
v 

~ 

mA 

mA 

mA 

mA 

Notes : 1 Cond1t1ons for testmg, not shown m the table, are chosen to guarantee under "worst case" cond1t1ons. 
2. Not more than one output should be shorted at a t1me 
n Typical values are at Vee= 5.0 v, TA = 25 oc. 
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T74LS157 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, 
tPHL Select to Output 

tPLH Propagation Delay, 
tPHL Enable to Output 

tPLH Propagation Delay, 
tPHL Data to Output 

AC WAVEFORMS 

Figure 1. 
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Limits 

Min. Typ. Max. 

15 23 
18 27 

13 20 
14 21 

9 14 
9 14 

Figure 2. 

SC-0007 

lifi SGS·THOMSON ~~ lililB~IImOCS 

Tests Conditions Unit 

Fig. 2 ns 

Fig. 1 Vee= 5.0 V ns 
CL = 15 pF 

Fig. 2 ns 

tPHLj tPLHJ ~ 

\t3V ft3V 
'--------' 

SC-0009 



• SCHOTIKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• INVERTING OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS158 is a high speed Quad 2-input Multi
plexer. It selects four bits of data from two sources 
using common Select and Enable inputs. The four 
buffered outputs present the selected data in the 
true inverted from. The LS158 can also generate 
any four of the 16 different functions of two variables. 

PIN NAMES 

§ 
E 
loa - lod 
l1a- l1d 
z.- zd 

COMMON SELECT INPUT 
ENABLE (active LOW) INPUT 
DATA INPUTS FROM SOURCE 0 
DATA INPUTS FROM SOURCE 1 
INVERTED OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS158 

QUAD 2-INPUT MULTIPLEXER 

The LS158 is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TIL families. • 

--
81 

(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS158 D1 T74LS158 C1 
T74LS158 81 T74LS158 M1 

CHIP CARRIER 

910n1213 

18 

17 

16 

15 

14 

NC : No Internal Conneclion 
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T74LS158 

LOGIC SYMBOL AND LOGIC DIAGRAM 

152 3 56 14131110 

s 

4 7 12 9 

Voc = Ptn 16 
GND= Ptn8 
( ) = Ptn numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, into Inputs 

Ia Output Current, into Outputs 

~.1,.'-'i,.,le.: ~dlwE s 
121 131 151 161 1141 1131 1111 (101 (151 111 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.6 to 10 v 
-30 to 5 mA 

50 rnA 

Stresses tn excess of those ltsted under ""Absolute Maxtmum Rabngs" may cause psnnanent damage to the device Thts is a stress rating only and 
luncbonal operabOn of the devtce at these or any other cond~ions tn excess of those tndteated in the operational secbons of this spscificabon ts not 
tmplted. Exposure to absolute maxtmum rabng condtttons for extended periods may affect device reliabtlity 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS158XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 

XX = package typs 

FUNCTIONAL DESCRIPTION 
The LS158 is a Quad 2-lnput Multiplexer fabricated 
with the Schottky barrier diode process for high spe
ed. It selects four bits of data from two sources under 
the control or the common Select Input (S) and pre-

2/4 
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sent the data in inv!!.rted form at the four outp_!!ts. 
The Enable Input (E) is active LOW. When E is 
HIGH, all of the outputs (Z) are forced HIGH regar
dless of all other inputs. 



T74LS158 

The LS158 is the logic implementation of a 4-pole, 
2-position switch, where the position of the switch is 
determined by the logic levels supplied to the Select 
Inputs. 
A common use of the LS158 is the moving of data 
from two groups of registers to four common output 
buses. The particular register from which the data 
comes is determined by the state of the Select Input. 
A less obvious use is as a function generator. The 
LS 158 can generate four functions of two variables 
with one variable common. This is useful for imple
menting gating functions. 

TRUTH TABLE 

Enable Select 
Input 

E 

H 
L 
L 
L 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

s 
X 
L 
L 
H 
H 

Inputs 

lo I, 

X X 
L X 
H X 
X L 
X H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold 
Voltage for all l11put 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold 
Voltage for all Input 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 IJA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 

0.35 0.5 loL = 8.0 mA V1N = V1H or V1L 
per Truth Table 

hH Input HIGH Current Vee= MAX. V1N = 2.7 V 
lo. 1, 20 
E,S 40 
Input HIGH Current at Max Vee= MAX, V1N = 7.0 V 
Input Voltage 
lo, I, 0.1 
E,S 0.2 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
lo, I, -0.4 
E,S -0.8 

los Output Short Circuit Current -20 - 100 Vee = MAX, VoLrr = 0 V 
(note 2) 

Icc Power Supply Current 5.0 8.0 Vee= MAX 

Output 

z 
H 
H 
L 
H 
L 

UnH 

v 

v 

v 
v 

c-------'£-v 

IIA 

mA 

mA 

mA 

mA 
Notes: 1. Conditions for testing, not shown in the table, are chosen to guarantee under "worst case" cond1t1ons. 

2. Not more than one output should be shorted at a t1me. 
(•) Typical values are at Vee= 5.0 V, T, = 25 •c. 
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T74LS158 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Tests Conditions Unit 

Min. Typ. Max. 

tPLH Propagation Delay, 13 20 Fig. 1 ns 

tPHL Select to Output 16 24 

tPLH Propagation Delay, 11 17 Fig. 2 Vee =5.0 V ns 
tPHL Enable to Output 18 24 CL = 15 pF 

tPLH Propagation Delay, 7 12 Fig. 1 ns 

tPHL Data to Output 10 15 

AC WAVEFORMS 

Figure 1. Figure 2. 

1.3V 

tM~\..l_3_v ____ ~P-LH..J;k, 
SC-0009 SC-0007 
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T74LS160A/161A 
T74LS162A/163A 

LS160AI162A ·: BCD DECADE COUNTERS 
LS161 A/163A : 4-BIT BINARY COUNTERS 

• SYNCHRONOUS COUNTING AND LOADING 
• TWO COUNT ENABLE INPUTS FOR HIGH-

SPEED SYNCHRONOUSLY EXPANSION 
• EDGE-TRIGGERED OPERATION 
• TYPICAL COUNT RATE OF 35 MHz 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The LS160A/161 A/162A/163A are high-speed 4-bit 
synchronous counters. They are edge-triggered, 
synchronously presettable, and cascadable MSI 
building, blocks for counting, memory addressing, 
frequency division and other applications. The 
LS160A and LS162A count modulo 10 (BCD). The 
LS161A and LS163A count modulo 16 (binary). 

The LS160A and LS161A have an asynchronous 
Master Reset (Clear) input that overrides, and is in-

BCD Binary 
Modulo 10 {modulo 16) 

Asynchronous Reset LS160A LS161A 

Synchronous Reset LS162A LS163A 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

dependent of, the clock and all other control inputs. 
The LS162A and LS163A have a Synchronous 
Reset (Clear) input that overrides all other control in
puts, but is active only during the rising clock edge. 

81 
{Plastic Package) 

M1 

D1 
{Ceramic Package) 

• C1 
{Micro Package) {Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXXX 01 T74LSXXXX C1 
T74LSXXXX 81 T74LSXXXX M1 

CHIP CARRIER 

910n12u 

• MR for LS160A/161A 
• SR for LS162A/163A 
NC = No Internal Connecl10<1 
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T74LS160A/161 A/162A/163A 

PIN NAMES 

PE 

Po- P3 
CEP 

CET 
CP 

MR 

SR 

PARALLEL ENABLE (active LOW) 
INPUT 
PARALLEL INPUTS 
COUNT ENABLE PARALLEL 
INPUT 
COUNT ENABLE TICKLE INPUT 
CLOCK (avtive HIGH going edge) 
INPUT 
MASTER RESET (active LOW) 
INPUT 
SYNCHRONOUS RESET 
(active LOW) INPUT 
PARALLEL OUTPUTS 
TERMINAL COUNT OUTPUT 

LOGIC SYMBOL AND TRUTH TABLE 

• MR lor LS160AI161 A 
• SA lor LS162A/163A 

Iii i i 
*SR PE CET CEP Action on the Rising Clock Edge 

L X X X Reset (clear) 
H L X X Load !Pn ~On) 

7- cfl P1 P1 Pz P, H H H H Count (increment) 
10- CET l( r--15 H H L X No Change (hold) 

z- CP*R 0.. 0.. 0.. 0.. 
H H X L No Change (hold) 

r~~~~ Lt- • For the LS162A and LS163A only 

H = HIGH Vottage Level 

Vee= Pin 16 L = LOW Voltage Level 

GND= PinS X= DonlCare 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
VI Input Voltage, Applied to Input -O.Sto 15 v 

Vo Output Voltage, Applied to Output -0.5to10 v 

II Input Current, into Inputs -30 to 5 mA 

lo Output Current, into Outputs 50 mA 

Stresses in excess of those listed under "Absolule Maximum Ratings• may cause pennanent damage to the device. 
This is a stress rating only and functional operation ofthe device at these or any other concitions in excess of those incicated in the operational sections 
of this specification is no1 implied. Exposure to absolule maximum rating cordtions lor extended periods may aflecl device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS160AJ161AJ162AJ163AXX 4.75V I s.ov ls.2sv 0°Cto+70°C 
XX = package type. 
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FUNCTIONAL DESCRIPTION 
The LS160A/161A/162A/163A are 4-bit 
synchronous counters with a synchronous Parallel 
Enable (Load) feature. These counters consist of 
four edge-triggered D flip-flops with the appropriate 
data routing networks feeding the D inputs. All chan
ges of the Q outputs (except due to the 
asynchronous Master Reset in the LS160A and 
LS161A) occur as a result of, and synchronous with, 
the LOW to HIGH transition of the Clock input (CP). 
As long as the set-up time requirements are met, 
there are no special timing or activity constraints on 
any of the mode control or data inputs. 

Three control inputs - Parallel Enable (PE), Count 
Enable Parallel (CEP) and Count Enable Trickle 
(CET)- select the mode of operation as shown in the 
tables. The Count Mode is enabled when the CEP, 
CET, and PE inputs are HIGH. 

When the PE is LOW, the counters will 
synchronously load the data from the parallel. i~puts 
into the flip-flops on the LOW to HIGH trans1t1on of 
the clock. Either the CEP or CET inputs can be used 
to inhibit the count sequence. With the PE held 
HIGH, a LOW on either the CEP or CET inputs at 
least one set-up time prior to the LOW to HIGH clock 
transition will cause the existing output states to be 
retained. The AND feature of the two Count Enable 
inputs (CET-CEP) allows synchronous cascading 
without external gating and without delay accumula
tion over any pratical number of bits or digits. 

The Terminal Count (TC) output is HIGH when the 
Count Enable Trickle (CET) input is HIGH while the 
counter is in its maximum count state (HLLH for the 

STATE DIAGRAM 

II 10 9 8 12 II 10 9 8 

T74LS160A/161 A/162A/163A 

BCD counters, HHHH for the Binary counters). Note 
that TC is fully decoded and will, therefore, be HIGH 
only for one count state. 

The LS160A and LS162A count modulo 1 0 following 
a binary coded decimal (BCD) sequence. They 
generate a TC output when the CET input i~ HIGH 
while the counter is in state 9 (HLLH). From th1s state 
they increment to state 0 (LLLL). If loaded with a 
code in excess of 9 they return to their legitimate se
quence within two counts, as explained in the state 
diagram. States 10 through 15 do not generated a 
TC output. 

The LS161 A and LS163Acount modulo 16following 
a binary sequence. They generated a TC when the 
CET input is HIGH while the counter is in state 15 
(HHHH). From this state they increment to state 0 
(LLLL). 

The Master Reset (MR) of the LS160A and LS161 A 
is asynchronous. When the MR is LOW, it overrides 
all other input conditions and sets the outputs LOW. 
The MR pin should never be left open. If not used, 
the MR pin should be tied through a resistor to Vee, 
or to a gate output which is permanently set to a 
HIGH logic level. 

The active LOW Sinchronous Reset (SR) input of 
the LS162A and LS163A acts as an edge-t.!:!ggered 
control input, overriding CET, CEP and PE, and 
resetting the four counter flip-flops on the LOW to 
HIGH transition of the clock. This simplifies the de
sign from race-free logic controlled reset circuits, 
e.g. to reset the counter synchronously after reach
ing a predetermined value. 

LOGIC EQUATIONS 

Count Enable= CEP•CET•PE _ _ 
TC for LS160A & LS162A = CET • Clo • a, • Clo • 0.. 
TC for LS161A & LS163A = CET • Clo • a, • Clo • 0.. 
Preset= PE • CP +(rising clock edge) 
Reset= MR (LS160A& LS161A) 
Reset= SR o CP + (nsmg clock edge (LS162A & LS163A)) 

Note: The LS160Aard LS162Acan be preset to any slate, but w111 not count beyond 9. If preset to state 10. 11, 12. 13, 14 or 15, 1tWtll re
turn to its normal sequence wrttun two clock pulses. 
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T74LS160A/161 A/162A/163A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage . 0.65 - 1.5 Vee; MIN, i1N; -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee ; MIN, loH ; - 400 ~ 
V1N ; V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL; 4.0 mA Vee; MIN, 

0.35 0.5 
V1N ; V1H or V1L 

loL; 8.0 mA per Truth Table 

I1H l_r}Q_ut HIGH Current Vee; MAX, V1N; 2.7 V 
MR, Data CEP Clock 20 
PE GET (LS160AI161A) 40 

MR, Data CEP Clock 0.1 Vee ; MAX, V1N; 7.0 V 
PE GET (LS160AI161A) 0.2 

Data, CEP ~lock 20 Vee ; MAX, V1N; 2.7 V 
PE, GET, SR (LS162AI163A) 40 

Data, CEP, Clock 0.1 Vee ; MAX, V1N; 7.0 V 
PE, GET, SA (LS162AI163A) 0.2 

hL l_r}Q_ut LOW Current Vee ; MAX, V1N ; 0.4 V 
MR, Data CEP Clock -0.4 
PE GET (LS160AI161A) -0.8 

Data, CEP ~lock -0.4 Vee ; MAX, V1N ; 0.4 V 
PE, GET, SA (LS162AI163A) -0.8 

los Output Short Circuit Current -20 -100 Vee ; MAX, VouT ; 0 V 
(note 2) 

lccH Power Supply Current 18 31 vee; MAX 
I eeL 19 32 

Notes : 1. Conditions for testing, not shown in the table, are chosen to guarantee operat1on under "worst case" conditions 
2. Not more than one output should be shorted at a time 
(') Typ1cal values are at Vee= 50 V, T. = 25 oc 

AC CHARACTERISTICS : T A ; 25 'C 

Limits 
Symbol Parameter Tests Conditions 

Min. Typ. Max. 

tPLH Propagation Delay, 20 35 
tPHL Clock to TC 18 35 

tPLH Propagation Delay, 13 24 
tPHL Clock to a 18 27 Vee; 5.0 V 

tPLH Propagation Delay, 9.0 14 CL;15pF 

tPHL GET to TC 9.0 14 

IPHL MR or SR to a 20 28 

fMAX Maximum Clock Frequency 25 32 
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Unit 

v 

v 

v 
v 

v 
-

v 

~ 

mA 

~ 

mA 

mA 

mA 

mA 

mA 

Unit 

ns 

ns 

ns 

ns 

MHz 



T7 4LS 160A/161 A/162A/163A 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. 

twCP Clock Pulse Width 25 

tw MR or SR Pulse Width 20 

Is Set-up Time, any Input 20 

th Hold Time, any Input 0 

DEFINITION OF TERMS 
SET-UP-TIME (Is)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

HOLD TIME (th)- is defined as the minimum time fol
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 

AC WAVEFORMS 

Test Conditions Unit 
Typ. Max. 

ns 

Vee= 5.0 V 
ns 

ns 

ns 

HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

RECOVERY TIME (tree)- is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognized and transfer HIGH Data to the Q out
puts. 

Figure 1 :Clock to Output Delays, Count Frequency, and Clock Pulse Width. 

Other Condrtoons : 
PE = MR (SR) = H CEP = CET = H 

Figure 2 :Master Reset to Output Delay, Master Reset Pulse Width, and Master Reset Recovery 

Other Conditions : PE = L 
Po= P, = P2 = PJ = H 
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T74LS160A/161 A/162A/163A 

Figure 3 :Count Enable Trickle Input to Terminal Count Output Delays. 

CET 

TC 

The positive TC pulse occurs when the outputs are 1n the (Oo • Q, • 02 • Q,) state for the LS160A and LS162A and the (QooQ,oO,.Q,) state for 
the LS161A and LS163A 

Other Condlbons . 
CP = PE=CEP= MR= H 

Figure 4 :Clock to Terminal Count Delays. 

The posrtive TC pulse in coincident wrth the output state (Oo • Q, • 02 • Q,) state for the LS160A and LS162A and the (OooQ,oa,.Q,) state for 
the LS161 A and LS163A. 

Other Cond1bons : 
PE=CEP=CET = MR = H 

Figure 5 :Set-up Time (ts) and Hold Time (th) for Parallel Data Inputs. 

\__ 
Other Cond1t1ons : PE = L, MR = H 

The shaded areas Indicate when the Input is permitted to change for predictable output performance. 
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T74LS160A/161 A/162A/163A 

F:!g_ure 6 :Set-up Time (ts) and Hold Time (th) for Count Enable (CEP) and (CET) and Parallel Enable 
(PE) Inputs. 

CP 

PARAllEl LOAD COUNT HOOE 

Q RESPOHSE TO i'£ (sHX\..SI __________ ''_">t= 
RESET COUNT or LOAD 

0. RESPONSE TO SA \~.....---_~! 
Other Condrttons : PE = L, MR = H 

The shaded areas tndteate when the input ts permrtted to change for predtetable output performance. 

Figure 7. 

·==x~--------------
Other Condrttons . PE = L, MR = H 

717 
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T74LS164 

SERIAL-IN PARALLEL-OUT SHIFT REGISTER 

• TYPICAL SHIFT FREQUENCY OF 35 MHz 
• ASYNCHRONOUS MASTER RESET 
• GATED SERIAL DATA INPUT 
• FULLY SYNCHRONOUS DATA TRANSFERS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS164 is a 8-Bit Serial-In Parallel-Out Shift 
Register. Serial data is entered through a 2-lnput 
AND gate synchronous with LOW to HIGH transition 
of the clock. The device features an asincronous 
Master Reset which clears the register setting all 
outputs LOW indipendent of the clock. It utilizes the 
Schottky diode clamped process to archive high 
sppeds and is fully compatible with all TTL roducts. 

PIN NAMES 

A,B 
CP 
MR 
Oo-07 

Data Input 
Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
Outputs 

PIN CONNECTION (top view) 

DUAL IN LINE 

A Vee 

B 07 

Oo Os 

a. Os 

02 04 

03 MR 
GND 7 CP 

ft10:500 

September 1988 

- -81 D1 
(Plastic Package) (Ceramic Package) 

-- • M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS164 01 T74LS164 C1 
T74LS164 81 T74LS164 M1 

CHIP CARRIER 

u tl ... 
"' ... z > 0 

ao a. 
NC NC 

a, as 
NC NC 

Oz a, 

c .. z u ~ I~ 0 .., z 
PC10310 

NC = No Internal Connecbon 

1/5 

291 



T74LS164 

LOGIC SYMBOL AND LOGIC DIAGRAM 

2 

8 

9 3 4 5 6 10 11 12 13 

A (1) 

B (2) 

0,(3) o, (<) 

Vee~ P1n 16 
GND~ PinS 
( ) ~ P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

O,(&) 0,(10) 0,(11) o,l•>l 07(13) 

Value Unit 

- 0.5 to 7 v 
- 0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 mA 

50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the device Th1s IS a stress rating only and 
funcbonal operation of the devtee at these or any other conditions 1n excess of those indicated in the operat1onal sect10ns of this specification 1s not 
1mphed. Exposure to absolute maximum rating conditions for extended periods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS164XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 

XX ~ package type. 
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T74LS164 

FUNCTIONAL DESCRIPTION 

The LS164 is an edge-triggered 8-bit shift register 
with serial data entry and an output from each of the 
eight stages. Data is entered serially through one of 
two inputs (A or B); either of these inputss can be 
used as an active HIGH Enable for data entry 
through the other input. An unused input must be 
tied HIGH, or both inputs connected together. 

TRUTH TABLE 

OPERATING 
MODE MR 

Reset (Clear) L 

Shift H 
H 
H 
H 

L (I) - LOW Voltage Levels 
H (h) - HIGH Voltage Levels 
X- DonlCare 

INPUTS 

A 

X 
I 
I 
h 
h 

B Oo a, -or 
X L L-L 

I L qo-<16 
h L qo-<16 
I L Qo-Q6 
h H Qo-<16 

Each LOW to HIGH transition on the Clock (CP) 
input shifts data one place to the right and enters into 
QO the logoical AND of the two inputs (A B) that ex
isted before the rising clock edge. 

q.- Lower case letters indicate the state of the referenced input or output 
one set-up time poor ID the LOW ID HIGH clock transillon. 

A LOW level on the Master Reset (MR) input over
rides all other inputs and clears the register 
asynchronous, forcing all Q outputs LOW. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, liN= -18 rnA 

VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 JLA 
V1N = v,H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA I Vee = MIN 

0.35 0.5 
I v,N = v,H or v,L 

loL = 8.0 rnA per Truth Table 

liH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, V01rr = 0 V 
(note 2) 

Icc Power Supply Current 16 27 Vee= MAX 
(Note3) 

Notes : 1. Cond~10ns for tesbng, not shown 1n the Table, are chosen ID guarantee operabon under "worst case" condtt100s 
2. Not more than one output should be shorted at a time. 
3. Icc IS measured wrth outputs open senal input at 2.4V, and a mornental}' ground, hen 4.5V applied ID clear. 
(") TypiCIII values are at Vee-50 V, TA- 25 'C. 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

fMAX Maximum Clock FreQuency 25 36 Figures 1 

tPLH Propagation Delay, Positive 17 27 Figures 1 Vee= 5.0 V 
tPHL Going Clock to Outputs 21 32 CL=15pF 
tPHL Propagation Delay, Negative 24 36 Figures 2 

Going MR to Outputs 

Unit 

v 

v 

v 

v 

v 

-v 
!!A 
rnA 

rnA 

rnA 

rnA 

Units 

~ 
ns 

-
ns 
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T74LS164 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 

Is Set-Up Time, A or B Input to 
Positive-GoingGP 

lh Hold Time, A or B Input to 
Positive-Going CP 

twCP(H) CP Pulse Width (HIGH) 

twCP(L) CP Pulse Width (LOW) 

twMR(L) MR Pulse Width (LOW) 

lrec Recovery Time, 
Positive-Going MR to 
Positive-Going CP 

AC WAVEFORMS 

Figure 1 

MR 

CP 

0 

Figure 2 

CP 

Limits 

Min. Typ. 

15 

5 

20 

20 

20 

20 

tw 
I\1.3V 

IPHL 

\ 1.3V 

1 /fmox 

IPHL 

0 1.3V 
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Test Conditions Units 
Max. 

Figure 3 ns 

~ 

Figure 3 ns 

~ 

Figure 1 Vee= 5.0 V 
CL=15pF ~ 

Figure 1 ~ 
Figure 2 ~ 
Figure 2 ns 

I free 

I 
1.3V 

SCOS410 

1.3V 

IPLH 

SC05420 



T74LS164 

Figure 3 

CP 

0 

scos"o 
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• DIRECT OVERRIDING CLEAR 
• PARALLEL CONVERSION 
• SYNCHRONOUS LOAD 

DESCRIPTION 

The T74LS166 is an 8-bit shift register. It consists of 
a parallel-in or serial-in, serial-out 8 bit shift register 
with gated clock inputs and an overriding clear input. 
The parallel-in or serial-in modes are controlled by 
the SHIFT/LOAD input. When the SHIFT/LOAD 
input is held high, the serial data input is enabled 
and the eight flip-flop perform serial shifting with 
each clock pulse. When held LOW, the parallel data in
puts are enabled and synchronous loading occurs 
on the next clock pulse. Clocking is accomplished on 
the low-to-high level edge of the clock pulse via a 
two input positive NOR gate. Clocking is inhibited 
when either of the clock inputs are held high, holding 
either input low enables the other clock inputs this 
will allow the system clock to be free running and the 
register stopped on command with the other clock 
inputs. The clock inhibit input should be changed to 
the high level only when the clock input is held high. 
A buffered direct input overrides all other inputs, in
cluding the clock, and sets all flip-flops to zero. 

PIN NAMES 

A, B, C, D, 
E. F, G. H, 
CLR 
SIL 
QH 
Sl 
CP 
CPI 

September 1988 

PARALLEL INPUTS 
CLEAR 
SHIFT LOAD 
OUTPUTS 
SERIAL INPUT 
CLOCK PULSE 
CLOCK INHIBIT 

T74LS166 

8-BIT SHIFT REGISTER 

--81 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS166 01 T74LS166 C1 
T74LS166 81 T74LS166 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

P(-0221 

CHIP CARRIER 

3212019 

9 10 11 12 13 

NC = No Internal Connect1on 
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T74LS166 

LOGIC DIAGRAM 

Vee= Pm 16 
GND= P1n8 
( ) = P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

Ia Output Current, into Outputs 

Value Unit 

-0.5 to 7 v 
- O.Sto 15 v 

0 to 10 v 
-30 to 5 mA 

50 mA 

Stresses 1n excess of those listed under "Absolute Maximum Rat1ngs" may cause permanent damage to the deVIce. Th1s 1s a stress rating only 
and funcbonal operabon of the deviCe at these or any other conditions in excess of those indicated m the operabonal sections of th1s specifica
bon IS not 1mpl1ed. Exposure to absclute maximum rating condrtlons for extended penods may affect dev1ce rehab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 

T74LS166XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
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T74LS166 

TRUTH TABLE 

Inputs Internal 

Shift/ Clock Parallel Outputs 
Output 

Clear Load Inhibit Clock Serial 
A ... H QA Os 

QH 

L X X X X X L L L 
H X L L X X 0Ao Oso OHo 
H L L i X a ... h a b h 
H H L i H X H OAn 0Gn 
H H L i L X L OAn 0Gn 
H X H i X X 0Ao Oso OHo 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ.(*) Max. (note 1) 

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 !!A v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, v 
V1N = V1H Or V1L 1--

0.35 0.5 loL = 8.0 mA per Truth Table v 

IIH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V !!A 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL lnj)_ut LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current -20 -100 Vee= MAX mA 
(note 2) 

Icc Power Supply Current 38 Vee= MAX mA . . Notes: 1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operat1ng ranges . 
2. Note more than one output should be shorted at a t1me. 
(") Typical values are at Vee = 5.0 V, T. = 25 ·c. 

AC CHARACTERISTICS : T A = 25 oc 
Limits 

Symbol Parameter 
Min. Typ. Max. 

Test Conditions Unit 

I MAX Maximum Clock Frequency 25 35 MHZ 

tPHL Clear to Output 19 30 Vee= 5.0 V ns 

tPLH Clock to Output 23 35 CL = 15 pF ns 
tPHL 24 35 
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T74LS166 

AC WAVEFORMS 

TEST TABLE 
FOR SYNCHRONOUS INPUT 

Data Input Shift/load Output 
for Test Tested 

H ov OH at In+ 1 

Serial 4.5 v OH at In + 8 
Input 

,---------------------------------3V 

- - - -- - - - - - - - - - - - - - - - - -- - - -- ov 
ISEE NOTE 1 I 

t, 

(p 

OV 

3V 
D ISEE 
TEST TABLEI 

Q 

,--.·~------~~~~~~s~~---v~ 
'L___ 

VOL 

"·"" 

Notes : tn = b1t t1me before clockmg trans1t1on. 
tn + 1 = M t1me after one clocking trans111on 
In + 8 = b1t bme after e1ght clockmg trans111ons. 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Symbol 
Limits 

Parameter Test Conditions Unit 
Min. Typ. Max. 

tw Clock Clear Pulse Width 30 ns 

Is Mode Control Set-up Time 30 
Vee =5.0 V 

ns 

Is Data Set-up Time 20 ns 

th Hold Time, Any Input 15 ns 
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T74LS166 

TYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES 

CP 

CPI 

CLR 

Sl ~ 
S/L 

A 

l ' 

H: 
' 

~ ' l ' 
ii' 
;!!; ": J 
~ 

J 
<( 

"' ~ G 

I --; a,. 
I SERIAL SHIFT 

CLEAR LOAD SC-Im 
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T74LS168 
T74LS169 

SYNCHRONOUS BI-DIRECTIONAL COUNTERS 
LS168-BCD DECADE LS169-MODULO 16 BINARY 

• LOW POWER DISSIPATION 100 mW TYPICAL 
• HIGH. SPEED COUNT FREQUENCY 30 MHz 

TYPICAL 
• FULLY SYNCHRONOUS OPERATION 
• FULL CARRY LOOKAHEAD FOR EASY CAS

CADING 
• SINGLE UP/DOWN CONTROL INPUT 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 
• POSITIVE EDGE-TRIGGER OPERATION 

DESCRIPTION 
The T74LS168 and T74LS169 are fully 
synchronous 4-stage up/down counters featuring a 
present capability for programmable operation, 
carry lookahead for easy cascading and a U/D input 
to control the direction of counting. The 
T54LSIT74LS168 counts in a BCD decade (8, 4, 2, 
1) sequence, while the T54LSm4LS169 operates 
in a Modulo 16 binary sequence. All state changes, 
whether in counting or parallel loading, are initiated 
by the LOW-to-HIGH transition of the clock. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
{Plastic Package) 

M1 
{Micro Package) 

D1 
{Ceramic Package) 

• C1 
{Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX 81 T74LSXXX M1 

CHIP CARRIER 

9 10 11 12 1l 

NC = No Internal Connection 

1/8 

303 



T7 4LS 168/169 

MODE SELECT TABLE PIN NAMES 

- -- -- - Action on Rising Clock 
PE CEP CET U/D Edge 

L X X X Load (Pn -+ On) 
H L L H Count Up (increment) 
H L L L Count Down (decrement) 

H H X X No Change (hold) 
H X H X No Change (hold) 

H = HIGH Volyge Level 
L = LOW Voltage Level 
X = Don't Care 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, into Inputs 

lo Output Current, into Outputs 

CEP 

CP 

U/D 
Po- P3 
Oo- Q3 
TC 

COUNT ENABLE PARALLEL 
(active LOW) INPUT 
COUNT ENABLE TRICKLE 
(active LOW) INPUT 
CLOCK PULSE (active positive going 
edge) INPUT 
PARALLEL ENABLE (active LOW) 
INPUT 
UP-DOWN COUNT CONTROL INPUT 
PARALLEL DATA INPUTS 
FLIP-FLOP OUTPUTS 
TERMINAL COUNT (active LOW) 
OUTPUT 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 mA 

50 mA 

Stresses 1n excess of those l1sled under "Absolute Maximum Ratings" may cause permanent damage Ill the dev1ce This 1s a stress rating only and 
functional operation of the device at these or any other condtions in excess of those indicated in the operational sections of this specification is not 
Implied Exposure Ill absolute max1mum rating conditions for extended periods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS1668/169XX 4.75 v I 5.o v I 5.25 v 0°Cto+70°C 

XX = package type 
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T74LS168/169 

LOGIC DIAGRAM 

PE 191 

CEP 171 
CET 1101 
U/D 111 

131 P1 

IO 
r1J 

lli 

( 

141 P1 

ij 

tJ 
[( ~ 

'lh r 

LS168 

151 P2 

0 0 

L-

t ( 
~ 

-~ 

~ lrr 
II 

r , lr ~ IL. 
I 

11 t ~ ~+- 'L n jt f--
'(_ n f ,_J 

~ -4-- ~ »-ll ll ll 

CP 121 

1141 a. 1131 o., 1121 0.2 

LS169 

131 P1 141 P1 151 P, 161 P, 

PE 191 <4>---T""""""T [(t--' --~01--------.+-----0 ------, 

CEP 171 ~::L-~_r+----r--+-n-~~~~--f-?-~f---~......---+---r--+-. 
CET 1101 ~---+itt----ii-----+ti-+-++--+--+-t++-----4+--+-H---1--+, 
U/D 111 -t> .... ~-ttt----+-1.---t-+t-f--++--~l--+-l-+---TH---+......-H---4--H-H.L 

TC 1151 

l(-1099 

TC 1151 

LC-110CI 

--------- L~~~~~ _________ s=m 
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T74LS168/169 

LOGIC SYMBOL AND STATE DIAGRAMS 

74LS168 
UP/DOWN DECADE COUNTER 

9 3 4 5 6 

1 
7 

10 l( 15 

2 

LC-GD49 

14 13 12 11 
SC05280 

74LS169 

LS168 
UP : TC = ao ._a3 ojU/Dl ________. Count up 
DOWN : TC = ao • a, • a2 • a3 • (U/D) ----------->Count down 
LS169 
UP : TC = ao •_a, •_a2 •_a3 •jU/D) _ 
DOWN : TC = ao • a, • a2 • 03 • (U/D) 

FUNCTIONAL DESCRIPTION 
The LS168 and LS169 use edge-triggered D-type 
flip-flops and have no constraints on changing the 
control or data input signals in either state of the 
Clock. The only requirement is that the various in
puts attain the desired state at least a set-up time 
before the rising edge of the clock and remain valid 
for the recommended hold time thereafter. 

The parallel load operation takes precedence over 
the other operation, as indicated in the Mode Select 
Table. When PE is LOW, the data on the Po-P3 in
puts enters the flip-flips on the next rising edge of the 
Clock. In order for coun.!!!!g to occur, both CEP an_Q 
GET must be LOW an PE must be HIGH. The U/D 
input the, determines the direction of counting. 
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The terminal count (TC) output is normally HIGH 
and goes LOW, provided that GET is LOW, when a 
counter reaches zero in the COUNT DOWN mode 
or reaches 15 (9 for the T54LS/T7 4LS168) in the 
COUNT UP mode. The TC output state is not a func
tion of the Count Enable Parallel (CEP) input level. 
The TC output of the LS168 decade counter can 
arobe LDN in the illegal states 11 .13 and via paral
lel loading. If an illegal state occurs, the LS168 will 
return to the legitmate sequence within two counts. 
Since the TC signal is derived by decoding the flip
flop statesr.Jt!ere exist the possibility of decoding to 
spikes on TC. For this reasons the use of TC as a 
clock signal is not recommended. 



T74LS168/169 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 j.IA 
v,N = v,H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, 
v,N = v,H or v,L 

0.35 0.5 loL = 8.0 mA per Truth Table 

hH ln@t HIGH Current Vee = MAX, V1N = 2.7 V 
U/D, CP, CEP, Po-P3, PE 20 
GET 40 

In@! HIGH Current Vee = MAX, VtN = 7.0 V 
U/D, CP, CEP, Po-P3, PE 0.4 
GET 0.2 

ilL ln~t LOW Current Vee = MAX, V1N = 0.4 V 
U/D, CP, CEP, Po-P3, PE -0.4 
GET -0.8 

los Output Short Circuit Current -20 - 100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 20 34 Vee= MAX 
.. 

Notes : 1. Condit1ons for tesung. not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons. 
2. Not more than one output should be shorted at a t1me. 
(•) Typical values are at Vee= 5.0 V, T. = 25 ·c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions 

IPLH CP to Q 15 20 Fig. 1 
IPHL 15 20 

tPLH CP to TC 22 30 Fig. 3 
IPHL 22 30 

tPLH GET to TC 10 15 Fig. 2 
Vee =5.0 V 

tPHL 15 20 
CL = 15 pF 

tPLH U/D to TC 20 25 Fig. 6 
tPHL 20 25 

I MAX Max1mum Clock Frequency 25 32 Fig. 1 

Unit 

v 

v 

v 

v 

v 
r---

v 

j.IA 

mA 

mA 

mA 

mA 

Unit 

ns 

ns 

ns 

ns 

MHz 
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T74LS168/169 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter 

Min. 

t 5 (L) Set-up LOW, Data to CP 15 
ts(H) Set-up HIGH, Data to CP 15 

th(L) Hold LOW, Data to CP 5.0 
th(H) Hold HIGH, Data to CP 5.0 

ts(L) Set-up LOW, PE to CP 15 
ts(H) Set-up HIGH, PE to CP 15 

th(L) Hold LOW, PE to CP 5.0 
th(H) Hold HIGH, PE to CP 5.0 

ts(L) Set-up LOW, 
GET or CEP to CP 15 

ts(H) Set-up HIGH, 
GET or CEP to CP 15 

th(L) Hold LO.Y'{._ 
GET or CEP to CP 15 

th(H) Hold Hl<:lli,_ 
GET or CEP to CP 15 

ts(L) Set-up LOW, U/Q_to CP 25 
ts(H) Set-up HIGH, U/D to CP 25 

th(L) Hold LOW, U/Q_to CP 0 
th(H) Hold HIGH, U/D to CP 0 

twCP(L) Clock Pulse Width LOW 20 
twCP(H) Clock Pulse Width HIGH 10 

DEFINITION OF TERMS 

SET-UP TIME (ts) -is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognizeed and transferred 
to the outputs. 

AC WAVEFORMS 

Figure 1 : Clock to Output Delays, Count 
Frequency, and Clock Pulse Width. 

1/t-

CP t3V 

, .. ~ ~--
13V 

~\~ i-'""1 
0. OR TC r 

·-· 
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Typ. 

12 
12 

0 
0 
12 
12 

0 
0 

12 

12 

12 

12 

20 
20 

-4.0 
-4.0 

18 
5.0 

Max. 
Test Conditions Unit 

Fig. 4 ns 

Fig. 4 ns 

Fig. 5 ns 

Fig. 5 ns 

ns 
Fig. 5 

Vee =5.0 V 

ns 
Fig. 5 

Fig. 6 ns 

Fig. 6 ns 

F1g. 1 ns 

HOLD TIME (th)- is defined as the minimum time fol
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

Figure 2: Count Enable Trickle Input To Terminal 
Count Output Delays. 



Figure 3 : Clock to Terminal Delays. 

T74LS168/169 

Figure 4 : Set-Up Time (ts) and Hold (th) for 
Parallel Data Inputs. 

,...... I 
~ 

\_ 

Figure 5 : Set-Up Time (ts) and Hold Time (th) for Count Enable (CEP) and (CET), Parallel Enable (PE) 
Inputs, and Up-Down (U/D) Control Inputs. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

CP 

[Ep 

CET 
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T74LS168/169 

Figure 6 : Up-Down Input to Terminal Count Output Delays. 

_'" ~::"1, 
TC juv 

'i(-0064 
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• SIMULTANEOUS READ/WRITE OPERATION 
• EXPANDABLE TO 512 WORDS OF n-BIT 
• TYPICAL ACCESS TIME OF 20 ns 
• LOW LEAKAGE OPEN COLLECTOR OUT

PUTS FOR EXPANSION 
• TYPICAL POWER DISSIPATION OF 125 mW 
• INPUT CLAMP DIODE LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLYCOMPATIBLE 

DESCRIPTION 

The J74LS170 is a high speed, low power 4 x 4 Re
gisler File organized as four word by four bits. 

· · · Separate read and write inputs, both address and 
enable, allow simultaneous read and write opera
tion. 

Open Collector outputs make it possible, to connect 
up to 128 outputs in a wired-AND configuration to in
crease the word capacity up to 512 words. Any num
ber of these devices can be operated in parallel to 
generate an n-bit length. 

The T74LS670 provides a similar function tothis 
device but it features 3-state outputs. 

PIN NAMES 

o,.o4 Data Inputs 

WA-We Write Address lnouts 

Ew Write Enable (Active LOW) lnout 

RA-Re Read Address Inputs 

ER Read Enable (Active LOW) Input 

a,-a4 Outputs 

LOGIC DIAGRAM 

14 
15 

5 

September 1988 

12 15 1 2 3 

11 10 9 7 6 

u: .... so 

T74LS170 

4 x 4 REGISTER FILE 

--81 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS170 01 T74LS170 C1 
T74LS170 81 T74LS170 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

1'(..4112 

CHIP CARRIER 
u 

u ,;; ,;; u c z > 

o, w. 
R, w, 
NC NC 

RA Ew 
a, E:, 

" u N "' 15 0 0 z 0 
PC10530 

NC = No Internal Connect1on 
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T74L5170 

WRITE TRUTH TABLE READ TRUTH TABLE 

WRITE INPUTS WORD READ INPUTS OUTPUTS 

We WA Ew 0 1 2 3 Ra RA ER Q1 Q2 

L L L 0=0 Oo Oo Oo L L L WOB1 WOB2 

L H L Oo 0=0 oo 00 L H L W1B1 W1B2 

H L L Oo oo 0=0 00 H L L W2B1 W2B2 

H H L Oo oo 00 0=0 H H L W3B1 W3B2 

X X H Oo oo 00 00 X X H H H 
NOTES: H= HIGH level, l = LOW level, X= Don't Care 

(Q = D) = The tlt.r selecled 1ntemal1lp-flop outputs Will assume the stales W'ed to the four extemaJ data 1np.l!S. 
QO = The level of Q before the indicated mput cond1t1ons were estab11ished. 
WOBI =The first bit of word 0 etc. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value 

Vee Supply Voltage -0.5 to 7 

v, Input Voltage, Applied to Input - 0.5 to 15 

Vo Output Voltage, Applied to Output o to 10 

I, Input Current, into Inputs - 30 to 5 

Ia Output Current, into Outputs 50 

0:3 
WOB3 

W1B3 

W2B3 

W3B3 

H 

04 
WOB4 

W1B4 

W2B4 

W3B4 

H 

Unit 

v 
v 
v 

mA 

mA 

Stresses in excess of those listed under" Absolute Max1mum Ratings" may cause permanent damage to the devce ThiS IS a stress rating only 
and functional opera~ on of the dev1ce at these or any other cond1~ons 1n excess of those 1nd1cated 1n the opera~onal sections of th1s specifica
tion 1s not Implied Exposure to aJbsolute max1mum ra~ng cond1t1ons for extended periods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS170XX 4.7s v I s.o v I 5.25 v o °C to+ 70 °C 
XX = package type. 
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LOGIC DIAGRAMS 

Vee= Pon 16 
GND= Pon8 
( ) = Pon numbers 

llz 

T74LS170 

D, 
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T74LS170 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA v 
loH Output HIGH Current 20 Vee= MIN, VoH = - 5.5 V ~LA 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, v 
V1N = V1H or V1L 1-----------

0.35 0.5 loL = 8.0 rnA per Truth Table v 

hH Input HIGH Current Vee = MAX, V1N = 2.7 V ~LA 
f!...ny D,_R orW 20 
ER or Ew 40 

fl...ny D,_R orW 0.1 VCC = MAX, V1N = 7.0 V rnA 
ER or Ew 0.2 

IlL Input LOW Current VCC = MAX, V1N = 0.4 V rnA 
fl...ny D,_R orW -0.4 
ER or Ew -0.8 

Icc Power Supply Current 25 40 Vee= MAX rnA 
(Note 2) 

.. 
Notes: 1 For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges 

2 Icc is measured under the following worst case conditions 4.5 V IS applied to all data inputs and both enable 
mputs, all address Inputs are grounded, and all outputs are open 

(') Typ1cal values are at Vee= 50 V, T, = 25 ·c 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

tPLH PropaQ?tion Delay, Negative 20 30 Figures 1 ns 
tPHL Going ER to Q Outputs 20 30 -
tPLH Propagation Delay, RA or R8 25 40 Figures 2 Vee= 5.0 V ns 
tPHL to Q Outputs 24 40 CL=15pF -
tPLH PropaQ?tion Delay, Negative 30 40 Figures 1 RL = 2 KQ ns 
tPHL Going Ew to Q Outputs 26 40 

-
tPLH Propagation Delay, Data 30 45 Figures 1 ns 
tPHL Inputs to Q Outputs 22 35 
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T74LS170 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits Test Conditions Units 

Min. Typ. Max. 

tw Clock Pulse Width 25 ns 
(LOW) torEw -

tsD Set-up Time, Data Inputs 10 ns 
(Note3) whith Respect 1Q 

Positive-Going Ew -
tt,D Hold Time, Data Inputs whj!h 15 Vee= 5.0 V ns 

(Note4) Respect to Positive-Going Ew -
tsW Set-up Time, Write Select 15 Fig. 3 ns 

(NoteS) Input WA and We wh1th 
Respect to Positive-Going Ew -

lhW Hold Time, Write Select Input 15 ns 
(Note4) WA and We whi!_h Respect to 

Positive-Going Ew -
!LATCH Latch Time 25 ns 

Notes: 3) The Data to Enable Set-up T1me IS defmed as the t1me requ~red for the log1c level to be present at the Data 
mput pnor to the enable trans1t10n for LOW to HIGH m order from the latch to recognize and store the new 
data. 

4) The Hold T1me (th) IS defmed as the m1mmum time followmg the enable trans1t1on from LOW to HIGH that the 
logtc level must be maintamed at the tnput inorder toensure contmued recognttton 

5) The address to Enable Set-up Time IS the time before the HIGH to LOW Enable transitiOn the Address must 
be stable so that the crrect latch 1s addressed and the other latches are not affect. 

AC WAVEFORM 

Fig 1. 

[\1.3V / 
1.3V 

tPHL 

Q 
\ 1.3V 

SC05550 
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T74LS170 

Fig2. 

~Re 

* ~~F ·M~ 
0. t3V 13V 

SC-0066 

Fig3. 

The shaded areas ondicate when the i'lJuls are permitted to change for predictable output performance 
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• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERERD-POSITIVE EDGE TRIGGERED 

CLOCK 
• ASYNCHRONOUS COMMON RESET 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The LSTIUMSI T74LS174 is a high speed Hex D 
Flip-Flop. The device is used primarily as a 6-bit ed
ge-triggered storage register. The information on 
the D inputs is transferred to storage during the LOW 
to HIGH clock transition. The device has a Master 
Reset to simultaneously clear all plip-flops. 

The LS174 is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TIL families 

PIN CONNECTION (top view) 

DUAL IN LINE 

MR Vee 

Oo Os 

Do Ds 

o, o, 
o, o, 
02 OJ 

02 OJ 

CP 

f'C10410 

September 1988 

T74LS174 

HEX D FLIP-FLOP 

81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES: 
T74LS174 01 T74LS174 C1 
T74LS174 81 T74LS174 M1 

CHIP CARRIER 

81~ u " .. " z > 0 

Do Ds 

o, o. 
NC NC 

o, o, 
02 03 

u ~ 0 z tJ 
PC10A20 

NC = No Internal Connect1011 
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T74L5174 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee~ P1n 16 
GND ~Pin 8 
( ) ~ P1n numbers 

tiR CP D, 
(1) (t) {li) 

(") 

0, 

o, 
(1l) 

(17) 

0, 

3 -4 6 11 13 1-4 

2 5 7 10 12 15 

o, 
{11) 

(10) 

o, 
(7) 

o, 

o, 
(•) 

(5) (2) 

0, 0, 

TRUTH TABLE PIN NAMES 

Inputs (t = n, MR = H) Outputs (t = n + 1) Note 1 Do-Ds Data Input 

D Q CP Clock (Act1ve HIGH Going-Edge) Input 

H H MR Master Reset (Active LOW) Input 
L L 

Note 1 t = n + 1 1nd1cates conditions after next clock 
Oo-Os Outputs 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratmgs" may cause permanent damage to the device. Th1s IS a stress ra!Jng only and 
tuncbonal operat1on of the dev1ce at these or any other cond11Jons 1n excess of those 1nd1cated 1n the operational sections of thiS spec1ficat1on IS not 
1mpl1ed. Exposure to absolute max1mum rat1ng condmons tor extended penods may affect dev1ce rehabthty. 

GUARANTEED OPERATING RANGE 

Part Numbers 

T74LS174XX 
XX ~ package type 
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T74LS174 

FUNCTIONAL DESCRIPTION 

The LS174 consist of six edge-triggered D flip-flops 
with individual D inputs and Q outputs. The Clock 
(CP) and Master Reset (MR) are common to all flip
flops. Each D input's state is transferred to cor
responding flip-flop'ss output following the LOW to 
HIGH Clock (CP) transition. 

A LOW input to Master Reset (MR) will force all out
puts LOW independent of Clock or Data inputs. The 
LS174 is useful for applications where the true out
put only is required and the Clock and Master Reset 
are common to all storage elements. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

VrH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltar· 
for All input 

VrL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, lrN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 IIA 
VrN = VrH or VrL per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL= 4.0 rnA Vee= MIN 
VrN = VrH or VrL 

0.35 0.5 loL = 8.0 rnA per Truth Table 

lrH Input HIGH Current 20 Vee= MAX, VrN = 2.7 V 
0.1 Vee = MAX, VrN = 7.0 V 

lrL Input LOW Current -0.36 Vee = MAX, VrN = 0.4 V 

los Output Short Circuit Current -20 - 100 Vee = MAX, VoUT = 0 V 
(note2) 

Icc Power Supply Current 16 26 Vee= MAX .. 
Notes : 1. Concitions for testing, not shown rn the Table, are chosen to guarantee operation under "worst case" conditiOns 

2. Not more than one output should be shor1ed at a time. 
(") Typical values are at Vee~ 5.0 V, TA = 25 'C 

AC CHARACTERISTICS: T A = 25 °C 

Symbol Parameter Limits Test Conditions 
Min. Typ. Max. 

tPLH Propagation Delay, 20 30 Figures 1 
tPHL Clock to Outputs 21 30 

tPLH Propagation Delay, 23 35 Figures 2 Vee= 5.0 V 

MR to Outputs CL=15pF 

fMAX Maximum Input Clock 30 40 Figures 1 
Frequency 

Unit 

v 

v 

v 
v 

v 
- v 

IIA 
rnA 

rnA 

rnA 

rnA 

Units 

ns 

-
ns 

-
MHZ 
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T74LS174 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

twCP Clock Pulse Width 20 

Is Set-Up Time, Data to Clock 20 

lh Hold T1me, Data to Clock 5 
(HIGH or LOW) 

tree Recovery Time for MR 25 

tw(MR) Minimum MR Pulse Width 20 

DEFINITION OF TERMS: 

SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

AC WAVEFORMS 

Typ. Max. 

Figure 1 ~ 
F1gure 1 ~ 
F1gure 1 ns 

-
Figure 2 ~ 
Figure 2 ns 

in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (tree) :is defined as the minimum 
time required between the end ofthe reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 

Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 
Data to Clock 

1 /fmax 

CP 

D 

0 

SCOS430 

·The shaded areas 1nd1cate when the 1nput IS permitted to chang for predictable ou1put performance 
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T74LS174 

Figure 2: Master Reset to Output Delay, Master Reset Pulse Width and Master Reset 
Recovery Time 

MR 

CP 

0 

\~+------- tw 
[\1.3V 

--~J 

I t rec 

I 
J 1.3V 

----------+---------------------J 

SC05410 
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• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERERD-POSITIVE EDGE TRIGGERED 

CLOCK 
• ASYNCHRONOUS COMMON RESET 
• TRUE AND COMPLEMENT OUTPUT 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The LSTTUMSI T74LS175 is a high speed Quad D 
Flip-Flop. The device is useful for general flip-flop re
quirements where clock and clear inputs are com
mon. The information on the D inputs is stored 
during the LOW to HIGH clock transition. Both true 
and complemented outputs of each flip-flop are 
provided. A Master Reset input reset all flip-flop, in
dependent of the Clock or D inputs, when LOW. 

The LS175 is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families 

PIN CONNECTION (top view) 

DUAL IN LINE 

MR Vee 

Oo OJ 

Oo 03 

Do 03 

o, 02 

o, 02 
o, 02 

CP 

PC1027D 

September 1988 

T74LS175 

QUAD D FLIP-FLOP 

81 
(Plastic Package) 

M1 

D1 
(Ceramic Package) 

• C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS175 D1 T74LS175 C1 
T74LS175 81 T74LS175 M1 

CHIP CARRIER 

9 10 11 12 13 

NC = No Internal Connect1011 
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T74LS175 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee= Pin 16 
GND = P1n8 
( ) = Pin numbers 

MR CP D.~~ 
i•l (0)(13) 

9 

4 5 12 13 

3 2 6 7 11 10 14 15 

o, 
(11) 

D, 
(5) 

I.C1001D 

(0) (7) 

ij, Q, 

Do 
(4) 

(3) (1) 

1i. o, 

TRUTH TABLE PIN NAMES 

Inputs (t = n, MR = Hl Outputs (t = n + 1) Note 1 Do-Da Data Input 

D a a CP Clock (Active HIGH Going-Edge) Input 

L L H MR Master Reset (Act<ve LOW) Input 
H H L 

Note 1 : t = n + 1 1ndlcates condiiKlns after next clock 
ao-a3 True Outputs 

ao-Oa Complemented Outputs 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage • -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output -0.5 to 10 v 
I, Input Current, Into Inputs -30 to 5 rnA 

lo Output Current, Into Outputs 50 rnA 

Stresses in excess of !hose listed under "Absolute Max1mum Rallngs" may cause permanent damage to the deVICe. Th1s IS a st111ss rallng only and 
functional operation of the device at these or any other condibons in excess of those 1nd1cated 1n the operational sect1ons of th1s specificatiOn IS not 
implied Exposure to absolute max1mum rating conditions for extended penods may affect deVICe rel1abllrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS175XX 4 1s v 1 s.o v 1 s.2s v o"Cto+70°C 
XX = pacl<age lype 
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T74LS175 

FUNCTIONAL DESCRIPTION 

The LS175 consist of four edge-trig~red D flip-flops 
with individual inputs and Q and Q outputs. The 
Clock and Master Res ret are common. The four flip
flops will store the state of their individual D inputs 
on the LOW to HIGH Clock (CP) transition, causing 
individual Q and a outputss to follow. A LOW input 
on the Master Reset (MR) will force all Q outputs 

LOW and a outputs HIGH indipendent of Clock or 
Data input. 

The LS LS 175 is useful for general logic applications 
where a common Master Reset and Clock are ac
ceptable. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 11A 
v,N = v,H or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN 
V1N = V1H or V1L 

0.35 0.5 loL = 8.0 rnA per Truth Table 

fiH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

hL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Sup_!)ly_ Current 11 18 Vee= MAX 
Notes : 1 Condrt1ons for tesbng. not shown 1n the Table, are chosen to guarantee operabon under "worst case condrt1ons 

2. Not more than one output should be shorted at a t1me. 
(•) Typical values are at Vee= 50 V, TA = 25 oc. 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

tPLH Propagation Delay, 13 25 Figures 1 
tPHL Clock to Outputs 16 25 

tPLH Propagation Delay, 20 30 Figures 2 
MR to Q Outputs 

tPLH Propa~t1on Delay, 20 30 F1gures 2 
MR to Q Outputs 

IMAX Maximum Input Clock 30 40 Figures 1 
Frequency 

Unit 

v 

v 

v 

v 

v 
r----

v 

llA 
mA 

rnA 

rnA 

rnA 

Units 

ns 

r----
ns 

r----
ns 

r----
MHz 
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T74LS175 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

tw(CP) Clock Pulse Width 20 

Is Set-Up Time, Data to Clock 20 

th Hold Time, Data to Clock 5 
(HIGH or LOW) 

lrec Recovery Time for MR 25 

tw(MR) M1mmum MR Pulse Width 20 

DEFINITION OF TERMS: 

SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 
HOLD TIME (th): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

AC WAVEFORMS 

Typ. Max. 

Fiaure 1 ~ 
Figure 1 ~ 
F1gure 1 ns 

'----
Figure 2 ~ 
Figure 2 ns 

in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 
RECOVERY TIME (tree) :is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 

Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 
Data to Clock 

CP 

D 

0 

5 

SC05390 

• The shaded areas 1nd1cale when the 1nput IS permitted to chang for predictable output performance 
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T74LS175 

Figure 2: Master Reset to Output Delay, Master Reset Pulse Width and Master Reset Re
covery Time 

tw 
MR I\1.3V 

I free 

/1.3V 

CP 

fPHL 

Q 
\ 

\1.3V 

fPLH 

I 
I I .. W 

SC05400 
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• PROVIDES 16 ARITHMETIC OPERATIONS 
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS 
TWELVW OTHER ARITHMETIC OPERATIONS 

• PROVIDES ALL 16 LOGIC OPERATIONS OF 
TWO VARIABLES: EXCLUSIVE-OR COM
PARE, AND, NAND, OR, NOR, PLUS TEN 
OTHER LOGIC OPERATION 

• FULL LOOKAHEAD FOR HIGH SPEED ARITH
METIC OPERATION ON LONG WORDS 

• INPUT CLAMP DIODES 

DESCRIPTION 
The T74LS181 isa4-bitArithmetic Logic Unit (ALU) 
which can perform all possible 16 logic, operations 
on two variables and a variety of arithmetic opera
tions. 

PIN NAMES 

A,-AJ, Bo-BJ Operand (ACTIVE low) Inputs 
So-S:J FunctiOn-Select Inputs 
M Mode Control Input 
g,N_ Carry Input 
Fo-F3 Function (Active LOW) Outputs 
A = B Comparator Output 
G Carry Generate (Active LOW) Output 
P Carry Propagate (Active LOW) Output 

L..'"'C"in+~4 __ __j___C~O.!!Y_ Output 

LOGIC SYMBOL 

2 1 23 22 21 20 19 18 

Ao Bo A1 81 A2 82 A3 83 
7 Co 16 
8 ... 
6 So A=B 14 

5 s, 
G 17 

4 

3 15 

10 11 13 LC103SO 

September 1988 

T74LS181 

4-BIT ARITHMETIC LOGIC UNIT 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

• 81 
(Plastic Package) 

D1 
(Ceramic Package) 

ORDER CODES : 
T74LS181 01 T74LS181 Ct 
T74LS181 Bt T74LS181 M1 

PIN CONNECTION 
(top view) 

DUAL IN LINE 

Bo 
.----v---

I 14 ~ v cc 
Ao 23 ~ A, 

s, 22 p B, 
s1 21 ~ A2 
sl 20 ~ 82 

So 19 ~ A3 
c. 18 ~ 83 

M 17 ~ c; 
Fa 16 CnH 

Fl 10 15 ~ p 

F2 II ,. ~ A=B 

GND 12 13 ~ F3 

PC10152C 
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T74LS181 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Bo /q B, 

l (18) 
.-----1~___, 

(7) (8) (2) (I) (23) 

i r--+--+--+-+t-+--+--+-tt--+--+--IH.,....-1--f--- (6) So 
.--1---+--+-+H-+---+--t--++-r-+---+--+-H-.,..._+--+-- (5) S1 

.--t--Hft-t-1--1--t---t--+H-t~-t--t--t+-t--+-.,....-+--- r~; s, 

Q!H++~ ~--+--Jt-,~ ,r----t-~-++-t--~+-t-----1, ~ti----+Q!---t+-+~-+-+-v~Q!-t+-+~~--+--t--)~~ - [>) s. 

I 

Jl I 

[ 0 

Vee~ Pin 16 
GND~ PinS 
( ) ~ P1n numbers 

El 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

LC'(I330 

Value 

- o 5 to 7 

- 0.5 to 15 

-0.5to10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses in excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. This IS a stress rabng only and 
functional operation of the device at these or any other cond1bons 1n excess of those 1nd1cated 1n the operational Sections of thiS spec1ficat1on IS not 
1mplied Exposure to absoll.!le maximum rat1ng cond1bons for extended penods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. J Typ. 1 Max. i 

T74LS181XX 4.7s v 1 5.o v 1 s 25 v 0 °C to+ 70 °C I 
XX ~ package type. 
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T74LS181 

TRUTH TABLE 

MODE SELECT INPUTS ACTIVE LOW INPUTS & OUTPUS ACTIVE HIGH INPUTS & OUTPUTS 

83 s2 s1 So 
LOGIC 
(M =H) 

L L L L A 

L L L H AB 

L L H L A+B 

L L H H Logical1 

L H L L A+B 

L H L H B 

L H H L A(!) B 

L H H H A+B 

H L L L AB 

H L L H AE9B 

H L H L B 

H L H H A+B 

H H L L Logical 0 

H H L H AB 

H H H L AB 

H H H H A 
L- LOW Vottage Level, H = HIGH Vottage Level 
• Each bit is shifted to the next more s1gmficant posrt1on. 
-Arithmetic operations expressed 1n 2s complement notation 

ACTIVE LOW 

2 I 23 22 21 20 19 18 

Ao 8o A1 B1 A2 82 A3 83 
7 

Cn+4 16 
8 

6 A=B 14 

5 
G 17 

4 

3 15 

10 11 13 LC10350 

ARITHMETIC ** LOGIC ARITHMETIC ** 
(M = L) (Cn = L) (M:H) (M = L)(Cn = H) 

A minus 1 A A 

AB minus 1 A+B A+B 

AB minus 1 AB A+B 

minus 1 Logical 0 minus 1 

A plus (A+B) AB A plus AB 

AB plus (A+B) B (A+B) plus AB 

A minus B minus 1 AE9B A minus B minus 1 

A+B AB AB mtnus 1 

A plus (A+B) A+B A plus AB 

A plus B AE9B A plus B 

AB plus (A+B) B _iA+B) ~us AB 

A+B AB AB minus 1 

A plus A • Logical1 A plus A • 

AB plus A A+B (A+B) plus A 

AB plus A A+B (A+B)j)lus A 

A A A minus 1 

ACTIVE HIGH 

2 1232221201918 

8 

5 

4 

3 
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T74LS181 

FUNCTIONAL DESCRIPTION 

The T7 4LS 181 is a 4-bit high speed Arithmetical 
Logic Unit (ALU). Controlled by the four Fuction 
Select Inputs (So, S1, S2, S3) and the Mode Control 
Input (M), it can perform all the possible 16 logic 
operations or 16 different arithmetic operations or 
active HIGH or active LOW operands. The Function 
Table lists these operations. 

When the Mode Control Input (M) is HIGH, all inter
nal carriers are inhibited and the device performs 
logic operations on the individual bits as listed. 
When the Mode Control Input is LOW, the carriers 
are enabled and the device perform arithmetic 
operations on the two 4-bit words. The device incor
porates full internal carry lookahead and provides 
for either ripple carry between devices using the 
Cn+4 output, or for carry lokahead between pac!5:_ 
ages using the sig_nal P_(Carry Proptage) and G, 
(Carry Generate). P and G are not affect by carry in. 
When speed reqirements are not stringent, the 
LS181 can be used in a simple ripple carry mode by 
connecting the Carry Output (Cn+4) signal to the 
Carry Input (Cn) of the next unit. For high speed 
operation the LS181 is used in conjunction with 
other carry lookahead circuits. One carry lookahead 
package is required for each group of four LS181 
devices. Carry lookahead can be provided at 

various levels and offers high spped capability over 
extremely long word lengths. The A=B output from 
the LS181 goes HIGH when all four F outputs are 
HIGH and can be used to indicate logic equivalence 
over four bits when the unit is in the substract mode. 
The A=B output is open collector and can be wired
AND with other A=B outputs to give a comparison 
for more than four bits. The A=B signal can also be 
used with the Cn+4 signal to indicate A>B and A<B. 

The Function Table lists the arithmetic operations 
that are performed without a carry in. An incoming 
carry adds a one to each operation. Thus, select 
code LHHL generates A minus B minus 1 (2s com
plement notation) without a carry in and generates 
A and B when carry is applied. Because subtraction 
is actually performed by complementary addition 
(1 s complement), a carry out means borrow; thus a 
carry out means underflow and no carry is 
generated when there is underflow. 

As indicated, the LS 181 can be used with either ac
tive LOW input producing active LOW inputs 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. 

4/8 ru SGS·ntOMSON ~~ liilBC~IIMIICil 
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T74LS181 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for Ali Input 

VIL Input LOW Voltage .0.8 Guaranteed Input LOW Voltage 
for Ali Input 

Vco Input Clamp Diode Voltage . 0.65 ·1.5 Vee= MIN, hN = ·18 mA 

VoH Output HIGH Voltage 2.7 3.5 Vee = MIN, loH = - 400 j.tA 
V1N = V1H or VIL_Il_er Truth Table 

loH Output HIGH Current 100 Vee = MIN, VOH = 5.5 V 

VoL Output b._OW V.Qitage 0.25 0.4 loL = 4.0 mA V1L per Truth 
Except G and P 

0.35 0.5 loL = 8.0 mA 
Table 

Output G 0.47 0.7 loL = 1.6 mA 

Output P 0.35 0.7 loL = 8.0 mA 

fiH Input HIGH Current Vee= MAX, V1N = 2.7 V 
Mode Input 20 
A and B Inputs 60 
S Input 80 
Carry Inputs 100 
Mode Input 0.1 Vee= MAX, V1N = 7.0 V 
A and B Inputs 0.3 
S Input 0.4 
Carry Inputs 0.5 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
Mode Input -0.36 
A and B Inputs -1.08 
S Input - 1.44 
Carry Inputs -2.0 

los Output Short CircUit Current -20 - 100 Vee = MAX, V1N = 0 V 
(note 2) 

Icc Power Supply Current 20 34 Vee= MAX 
Condition A (Note 3) 

Power Supply Current 21 37 
1 Condition B (Note 3) 

Notes : 1 Condrt1ons for tesbng, not shown 1n the Table, are chosen to guarantee operabon under "worst case" conditions 
2. Not more than one output should be shorted at a t1me. 
3 Wrth output open, ICC IS measured for the follow1ng cond1bons · 

A. So through S3, MandA 1nputs are at 4 5 V, all other 1nputs are grounded 
B. So through S3 and M are at 4 5 V, all other •nputs are grounded 

(') TypiCal values are at Vee: 5.0 V. TA : 25 oc 

Unit 

v 

v 

v 
v 

j.tA 

v 
r--
~ 
~ 

v 
j.tA 

mA 

mA 

mA 

mA 

~ 

mA 
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T74L5181 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 

tPLH Propagation Delay, 
tPHL (Cn to Cn+4) 

tPLH Propa~tion Delay, 
tPHL (Cn to F output) 

tPLH ~opa_gation Delay, 
tPHL (A or 8 Inputs to G Outputs) 

tPLH ~opa_gation Delay, 
tPHL (A or 8 inputs to G Outputs) 

tPLH ~opa_gation Delay, 
tPHL (A or 8 Inputs to P Outputs) 

tPLH ~opa_gation Delay, 
tPHL (A or 8 Inputs to P Outputs) 

tPLH Propagation D_!!lay, (A or 8 
tPHL Inputs to any F Outputs) 

tPLH Propagation D_!!lay, (A or 8 
tPHL Inputs to any F Outputs) 

tPLH Propagation D..,!llay, (A or 8 
tPHL Inputs to any F Outputs) 

tPLH Propagation Delay, (A or 8 
tPHL Inputs to Cn+4 Outputs) 

tPLH Propagation Delay, (A or 8 
tPHL Inputs to Cn+4 Outputs) 

tPLH Propagation Delay, (A or 8 
tPHL Inputs to A= 8 Outputs) 

AC WAVEFORMS 

Figure 1 

INPUT 

OUTPUT 

6/8 
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Limits 
Test Conditions Units 

Min. Max. 

18 27 M = OV, (Sum or Diff Mode) ns 
13 20 See Figure 1 and Tables I and II 

17 26 M = OV, (Sum Mode) ns 
13 20 See Figure 1 and Table I 

19 29 M = S1 = S2 = OV, So = S3 = 4.5 V ns 
15 23 (Sum Mode) See Figure 1 and Table I 

21 32 M =So= S3 = OV, S1 = S2 = 4.5 V ns 
21 32 (Diff Mode) See Figure 2 and Table II 

20 30 M = S1 = S2 = OV, So = Sa = 4.5 V ns 
20 30 (Sum Mode) See Figure 1 and Table I 

20 30 M = So= S3 = OV, S1 = S2 = 4.5 V ns 
22 33 (Dtff Mode) See Ftgure 2 and Table II 

21 32 M = S1 = S2 = OV, So = S3 = 4.5 V ns 
13 20 (Sum Mode) See Figure 1 and Table I 

21 32 M =So= Sa= OV, S1 = S2 = 4.5 V ns 
21 32 (Diff Mode) See Figure 2 and Table II 

22 32 M = OV, (Logic Mode) ns 
6 38 See Figure 1 and Table Ill 

25 38 M = S1 = S2 = OV, So =Sa= 4.5 V ns 
25 38 (Sum Mode) See Ftgure 3 and Table I 

27 41 M = So = Sa = OV, S1 = s2 = 4.5 v ns 
27 41 (Diff Mode) 

33 50 M = So = S3 = OV, S1 = S2 = 4.5 V ns 
41 62 (Dtff Mode) See Figure 2 and Table II 

Figure 2 

1 3V 1 3V 

SC0~20 

SC05630 



T74LS181 

Figure 3 

INPUT 

OUTPUT 

SC03810 

SUM MODE TEST TABLE 1: So= S3 = 4.5 V, S1 = S2 = M = OV 

Parameter 
Input Under OTER INPUT SAME BIT OTHER DATA INPUTS Output Under 

Test APPLY4.5V APPLYGND APPLY4.5V APPLYGND Test 

IPLH ~ ~ R~maini_!:lg !', 
IPHL 

A, B, None 
A and B 

Cn 

IPLH ~ ~ R~maini_!:lg 
IPHL 

B, A, None 
A and B Cn F, 

IPLH ~ 

8, Cn 
R~maini_!:lg 

IPHL 
A, None 

A and B F1+1 

IPLH ~ 

A, R~maini_!:lg 
IPHL 

B, None Cn 
A and B F1+1 

IPLH A 8 None None ~Rema]Ding p 
IPHL A and B, Cn 

IPLH ~ ~ ~Remaj_rling p 
IPHL 

B A None None 
A and B, Cn 

IPLH ~ 

None 
~ Rem~imng Re_!!laining -

IPHL 
A B 

B A, Cn 
G 

IPLH ~ ~ Rem~ining Re_!!laimng -

IPHL 
B None A 

B A, Cn 
G 

IPLH ~ 

None 
~ Rem~ining Re_!!laining 

Cn+4 
IPHL 

A B 
B A, Cn 

IPLH 8 
~ Rem~ining Re_!!laining 

IPHL 
None A 

B A,Cn 
Cn+4 

IPLH 
Cn None None 

All All Any F 
IPHL A 8 or Cn+4 
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DIFF MODE TEST TABLE II: So= S3 = 4.5 V, S1 = S2 = M = OV 

Parameter 
Input Under OTER INPUT SAME BIT OTHER DATA INPUTS Output Under 

Test APPLY 4.5V APPLY GND APPLY 4.5V APPLYGND Test 

IPLH A None i3 Rematnmg Re111atnmg 
Ft 

IPHL A B, Cn 

IPLH - - Rem!!ining Re111aining 
Ft 

IPHL 
B A None 

A B. Cn 

IPLH 
At None 

- Rematntng Rem~tntng 

IPHL 
Bt 

B, Cn A Ft+1 

IPLH - Re111aining Rem~tning 
Ft+1 

IPHL 
Bt At None 

B, Cn A 
.~ 

IPLH - - _Remal!ling p 
IPHL 

A None B None 
A and B, Cn 

IPLH i3 A None None 
Rematntng p 

IPHL A and B, Cn 

IPLH A i3 _Rema1_r1ing -

IPHL 
None None 

A and B, Cn 
G 

IPLH i3 
- _Remat_rltng -

IPHL 
None A None 

A and B, Cn 
G 

IPLH -

i3 Rem!!tning Re111amtng A=B 
IPHL 

A None 
A B, Cn 

IPLH - A None 
Rem!!tnmg Re111aining 

A=B 
IPHL 

B 
A B, Cn 

IPLH - -
None None 

_Remat_rltng 
Cn+4 

IPHL 
A B 

A and B, Cn 

IPLH - -
None _flemal!ltng Cn+4 

IPHL 
B None A 

A and B, Cn 

IPLH Cn None None 
All 

None Cn+4 
IPHL A and B 

LOGIC MODE TEST TABLE Ill: S1 = S2 = M = 4.5 V, So= S3 = OV 

Parameter 
Input Under OTER INPUT SAME BIT OTHER DATA INPUTS Output Under 

Test APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND Test 

IPLH A None 
- _Rema1_r1ing 

IPHL 
B None 

A and B, Cn Ft 

IPLH -

A _Remat_rltng 
IPHL 

B None None 
A and B, Cn Ft 
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T74LS190 
T74LS191 

LS190- PRESETIABLE BCD/DECADE UP/DOWN COUNTERS 
LS191 - PRESETI ABLE 4-BIT BINARY UP/DOWN COUNTERS 

• LOW POWER 90 mW TYPICAL DISSIPATION 
• SYNCHRONOUS COUNTING 
• INDIVIDUAL PRESET INPUTS 
• CASCADABLE 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• HIGH SPEED 35 MHz TYPICAL COUNT FRE

QUENCY 
• ASYNCHRONOUS PARALLEL LOAD 
• COUNT ENABLE AND UP/DOWN CONTROL 

INPUT 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS190 is a synchronous UP/DOWN BCD 
Decade (8421) Counter and the T74LS191 is a 
synchronous UP/DOWN Modulo-16 Binary 
Counter. State changes of the counters are 
synchronous with the LOW to HIGH transition of the 
Clock Pulse input. 

An asynchronous Parallel Load (PL) input overrides 
counting and loads the data present on the Pn inputs 
into the flip-flops, which makes it possible to use the 
circuits as programmable counters. 

A Count Enable (CE) input serves as the carry/bor
row input in I'!!_Uiti-stage counters. An Up/Down 
Count Control (U!D) input determines whether a cir
cuit count up or down. A Terminal Count (TC) output 
and a Ripple Clock (RC) output provide overflow/un
derflow indication and make possible a variety of 
methods for generating carry/borrow signal in multi
stage counter applications. 

September 1988 

81 
(Plastic Package} 

D1 
(Ceram1c Package} 

• M1 C1 
(Micro Package} (Plastic Chip Carrier} 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX 81 T74LSXXX M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

p, Vee 

a, Po 

Oo CP 

u Rc'; 

U/D 5 TC 

Q2 PL 

p2 

p3 

CHIP CARRIER 

a a: ~ u 0 
> ~ 

Oo CP 

Ci' iiC 
NC NC 

Te 

02 PL 

u 0:: 0: z 
PC10.J80 

NC = No Internal Connection 

1/10 

337 



T74LS190/T74LS191 

LOGIC SYMBOL AND STATE DIAGRAM 

4 

14 

11 15 1 10 9 

3 2 6 7 

LS190 
UP : TC .=. Oo..!. 03..!. (U/.Q) _ 

DOWN : TC = Oo • 01 • 02 • 03 (U/D) 
LS191 

UP : TC = Oo..!. 01..!. 02..!. 03..!. (U.LQ}_ 
DOWN: TC = Oo • 01 • 02 • 03 (UID) 

COUNT UP -----+ 
COUNT DOWN -----· 

MODE SELECT TABLE 

INPUTS 
MODE 

PL CE U/D CP 

H L L s Count Up 

H L H s Count Down 

L X X X Preset (Asyn.) 

H H X X No Change (Hold) 

LS190 

LS191 

SCO&J7D 

RC TRUTH TABLE 

INPUTS -
RCOUTPUT 

CE TC * CP 

L H u u 
H X X H 

X L X H . TC 1s generated Internally 

L =LON Voltage Level, H = HIGH Voltage Level, X= Don1 Care, .f =LOW to HIGH translllon.Lf = LON Pulse 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value 

Vee Supply Voltage -0.5 to 7 

v, Input Voltage, Applied to Input -0.5to 15 

Vo Output Voltage, Applied to Output 0 to 10 

I, Input Current, into Inputs -30 to 5 

lo Output Current, into Outputs 50 

Unit 

v 
v 
v 

rnA 

rnA 

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the devoce. ThiS IS a stress ranng only 
and functional operation of lhe devoce at lhese or any olher conditions 1n excess of lhose 1nd1cated 1n lhe operational sections of 1h1s specofica
bon 1s not implied. Exposure to absolute maximum ranng condrt1ons for extended penods may affect dev1ce rellabllrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
SI.IJ)J)Iy Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS190/191 XX 4.7s v I s.o v I s.2s v 0°Cto+70°C 

2/10 
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LOGIC DIAGRAMS 

DECADE COUNTER 
LS190 

BINARY COUNTER 
LS191 

Vrx=Pin16 
GND= P1n8 
( ) = P1n numbers 

CP U/0 

T74LS190/T74LS191 

PL 

f 
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T74LS190/T74LS191 

FUNCTIONAL DESCRIPTION 

The LS190 is a synchronous Up/Down BCD 
Decade Counter and the LS191 is a synchronous 
Up/Down 4-Bit Binary Counter. The operating 
modes of the LS190 decade counter and the 
LS191 binary counterare identical, with the only dif
ference being the count sequences as noted in the 
state diagrams. Each circuit contains four master 
slave flip-flops, with internal gating and steering 
logic to provide individual preset, count-up and 
count-down operations. 
Each circuit has a n asynchronous parallel loas 
capability permitting the counter to be preset to any 
desired number. When the Parallel Load (PL) input 
is LOW, information present on the Parallel Data in
puts (Po-P3) is loaded into the counter and appears 
on the a outputs. This operation overrides the 
counting functions, as indicated in the Mode Select 
Table. 

A HIGt!_§ignal on the CE input inhibit counting. 
When CE is LOW, internal state changes are in
itiaded synchronously by thee LOW to HIGH transi
tion of the clock in_Qut.. The direction of counting is 
determined by the U/D input signal, as indicate in the 
Mode Select Table. When counting is to be enabled, 
the CE signal can be made LOW when the clock is 
in either state. 
However, when counting is to be inhibited, the LOW 
to HIGH CE transition must occur only while the 
clock is HIGH. Similary, the U/D signal should only 
be changed when either CE or the clock is HIGH. 

Two types of outputs are provided as overflow/un
derflow indicators. The Terminal Count (TC) output 
is normally LOW and goes HIGH when a circuit 
reaches zero in the count-down mode or raches 
maximum (9 for LS190, 15 for the LS191) in the 
count-up mode. The TC output will then remain 
HIGH until a stage changeoccurs, wheter by count
ing or presetting or until U/D is changed. The TC out
put should not be used as a clock signal because it 

4/10 
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is subject to decoding spikes. 

The TC signal is also used internally to be enable the 
Apple Clock ('=!9 output. The RC output is norm!!!!Y 
HIGH. When CE is LOW and TC is HIGH, the RC 
output will go LOW when the clock next goes HIGH 
again. This feature simplifies the design of multi
stage counters, as indicated in Figures a and b. In 
Figure a, each RC output is used as the clock input 
for the next higher stage. This configuration is par
ticularly advantageous when the clock source has a 
limited drive capability, since it drives only the first 
stage. To prevent counting in all stages it is only 
necessl!!Y.tO inhibit the first stage,since a HIGH sig
nals on CE inhibit the RC output pulse, as indicated 
in the RC Truth Table. A disadvantage of this con
figuration, in some applications, is the timing skew 
between state changes in the first and last stages. 
This represent the cumulative delay of the clock as 
it ripples through the preceding stages. A method of 
causing state changes to occur simultaneously in all 
stages is shown in Figure b. All Clock inputs are 
driven in parallel and the RC output propagate the 
carry/borrow signals ripple fashion. In this configura
tion the LOW state duration of the clock must be long 
enough to allow the negative going edge ofthe ofthe 
carry/borrow signal to ripple through to the last stage 
before the clock goes HIGH. There is no such 
restriction on the HIGH state duration of the clock, 
since the RC output of any package goes HIGH 
shortly after its CP input goes HIGH. 
The configuration shown in Figure c avoids ri~ 
delays and their associated restrictions. The CE 
input signal for a given stage is formad by combining 
the TC signals from all the preceding stages. Note 
that in order to inhibit counting an enable signal must 
be included in each carry gate. The simple inhibit 
scheme of Figure a and b doesn't apply, because 
the TC output of a given stage is not affect by its own 
CE. 



T74LS190/T74LS191 

Fig. a: n-stage counter using ripple clock 

DIRECTION 
CONTROL 

ENABLE 

CLOCK 

'--

--< 

-

U/D RC p-

CE 

CP 

'-- U/0 RC 

r< CE 

..__ r- CP 

- L-

Fig.b: Synchronous n-stage counter using ripple carry/borrow 

DIRECTION 

-

p- - U/D RC o-

rC CE 

..__ r- CP 

- L- LC1 0100 

CONTROL ~~-----~-----..----

U/D RC 

ENABLE 

CP CP 

CLOCK 

Fig. c: Synchronous n-stage counter with parallel gated carry/borrow 

DIRECTION 
[ONTROL 

ENABLE 

ClOCK 

U/0 

-{:»--< CE 

r~ 

U/0 

~ CE -
TC 

r~ 
TCI--

RC -----

CP 

LCHl110 

-
-
-

'-- U/D 

;:Q>---< CE 

r~ 
TC r---

-
l[-8011 
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T74LS190/T74LS191 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

VCD Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 j.lA v 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, v 
V1N = V1H or v,L f----------

0.35 0.5 loL = 8.0 rnA per Truth Table v 

hH lnp~IGH Q.urrent Vee = MAX, VtN = 2.7 V j.lA 
Po, PL, CP, U/D 20 
CE --r-- 60 

Po, PL. CP, U/D 0 1 Vee = MAX, VtN = 7.0 V rnA 
CE 0.3 

IlL lnpu.!_LOW C_urrent Vee = MAX, VtN = 0.4 V rnA 
Po, PL. CP, U/D -0.4 
CE . 1.08 

los Output Short CircUit Current -20 - 100 Vee = MAX, VouT = 0 V rnA 
(note 2) 

Icc Power Supply Current 20 35 Vee = MAX, All Inputs OV rnA 

Notes : 1 For conditions shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operatmg ranges. 
2. Note more than one output should be shorted at a 11m e. 
n Typteal values are at Vee= 5.0 v. TA = 25 'C 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

fMAX Max Input Count Frequency 20 25 F1gures 1 ~ 
tPLH Propagation Delay, 16 24 Figures 1 ns 
tPHL CP Input to Q Outputs 24 36 

-
tPLH Propagation Delay, 13 20 F1gures 2 ns 
tPHL CP Input to RC Outputs 16 24 -
tPLH Propagation Delay, 28 42 Figures 1 ns 
tPHL CP Input to TC Outputs 37 52 . Vee= 5.0 V 

-

tPLH f'ropagation Delay, 30 45 Figures 7 ns 
tPHL . U/D Input to RC Outputs 30 45 CL = 15 pF 

-
tPLH f'ropagat1on Delay, 21 33 F1gures 7 ns 

tPHL 
. 

U/D Input to TC Outputs 22 33 
f----------

tPLH Propagation Delay, 20 32 Figures 3 ns 
tPHL PO-P3 Inputs to Oo-03 Outputs 27 40 r----
tPLH Propagation Delay, 22 33 Figures 4 ns 
tPHL PL Input to Any Output 33 50 . f----------

tPLH Propagation Delay, 21 33 Figures 2 ns 
tPHL CE Input to RC Output 22 33 . Ills posstble to get these nmtng relanonnshtp, but they should not occur dunng normal operanon s1nce the CP would be HIGH. 
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T74LS190/T74LS191 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

tw CP Pulse Width 25 

tw PL Pulse Width 35 

lsL Set-Up Time LOW, Data to PL 30 

b,L Hold Time LOW, Data to PL 5 

IsH Set-Up Time HIGH, Data to 30 
PL 

thH Hold Time HIGH, Data to PL 5 

lrec Recoverv Time, PL to CP 40 

lsL Set-Up Time LOW, CE to 30 
Clock 

thL Hold Time LOW, CE to Clock 5 

DEFINITION OF TERMS: 
SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 
HOLD TIME (th): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

AC WAVEFORM 

Fig 1. 

Typ. Max. 

Figure 1 ~ 
Figure 4 ~ 

~ 
Figure 6 ~ 

Vee= 5.0 V ns 

f----

~ 
Fiaure 5 ~ 
Figure 8 ns 

f---
ns 

in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (tree) : is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 

~1'Z/fmax~ 1 w -~ 
V ~v 

--~13 / '-._ __ ___JI 
CP 

I-t phi\ f-lplhl/ 
13V /13V 

L---------------------~ 

QOR TC 

sc oo63 
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Fig 2. 

CP OR EE 

R[ 

SC-0078 

Fig 3. 

O.n 

S(-0019 

Fig 4. 

p~ \'-----

SfOOID 
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Fig 5. 

'b .. 1':.~,~ 
CP Jt3V 

0. \.____~/ 
SC-0011 

Fig 6. 

SC-0012 

The shaded areas 1nd1ca1e when 1he 1nput IS permrtted to change for predictable output performance 

Fig 7. 

u;o 

H 

SC-OHJ 
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FigS. 

S(-0014 
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T74LS192 
T74LS193 

LS192- PRESETTABLE BCD/DECADE UP/DOWN COUNTERS 
LS193- PRESETTABLE 4-BIT BINARY UP/DOWN COUNTERS 

• LOW POWER 95 mW TYPICAL DISSIPATION 
• SYNCHRONOUS COUNTING 
• CASCADING CIRCUITRY INTERNALLY 

PROVIDED 
• ASYNCHRONOUS MASTER RESET AND 

PARALLEL LOAD 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• HIGH SPEED 40 MHz TYPICAL COUNT FRE

QUENCY 
• INDIVIDUAL PRESET INPUTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS192 is a synchronous UP/DOWN BCD 
Decade (8421) Counter and the T74LS193 is a 
synchronous UP/DOWN Modulo-16 Binary 
Counter. Separate Count Down Clocks are used as 
in eithes counting mode the circuits operate 
synchronously. The ouputs change state 
synchronous with the LOW to HIGH transitions on 
the clock inputs. 

Separate Terminal Count Up and Terminal Count 
Down outputs are provided which are used as the 
clock for subsequent stages without extra logic, thus 
simplifying multistage counter designs. 

Individual preset inputs allow the circuits to be used 
<!§J>rogrammable counters. Both the Parallel Load 
(PL) and the Master Reset inputs asynchronously 
override the clock. 

PIN NAMES 

CPu Count Up Clock Pulse Input 

CPo Count Down Clock Pulse Input 

MR Asynchronous Master Reset {Clear) Input 

PL Asynchronous Parallel Load {Active LOW) 
Input 

Pn Parallel Data Inputs 

On Flip-flop Outputs 

TCo Terminal Count Down {Borrow) Output 

TCu Terminal Count Up {Carry) Output 

September 1988 

--81 
{Plastic Package) 

01 
{Ceramic Package) 

• M1 C1 
{Micro Package) {Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX Bl T74LSXXX Ml 

PIN CONNECTION (top view) 
DUAL IN LINE 

P, 16 Vee 

o, IS Po 
Oo I< MR 

CPo 4 13 Teo 
CPu 5 12 'feu 

02 II Pi: 

OJ 10 p2 

GND 8 PJ 

PC104t0 

CHIP CARRIER 
u u 

0 0 ~ 
u z > ... 

o, "" 
CP0 Teo 
Ne NC 

CPu TCu 

02 Pl 

a 
~ z <J ~ N 

0 "' z ... ... 
F'C10500 

NC = No Internal Connection 
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T74LS192/193 

LOGIC SYMBOL AND STATE DIAGRAM 

, , 15 , , 0 9 

, 2 

, 3 

14 3 2 6 7 

LS192 
UP : TCu = Oo • Q3 • CPu 

DOWN : = Oo • Ot • ~ • Cb • CPo 
LS193 

UP : TQu_= a~ Oe ~ ~ QEu_ 
DOWN : TCo = Oo • Ot • 02 • Q3 • CPu 

COUNTUP _.. 

COUNT DOWN -----· 

MODE SELECT TABLE 

MR PL CPu 

H X X 

L L X 

L H H 

L H s 
L H H 

LS192 

LS193 

CPo 

X 

X 

H 

H 

s 
L = LOW Vo~age Level, H = HIGH Vo~age Level, X = Don't Care, j = LOW to HIGH transrbon. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

Ia Output Current, into Outputs 

MODE 

Reset (Asynchronous) 

Preset (Asynchronous) 

No Change 

Count Up 

Count Down 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 

0 to 10 v 
-30 to 5 mA 

50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce Th1s IS a stress rabng only 
and funcbonal operation of the device at these or any other condrbons 1n excess of those 1nd1cated 1n the operational secbons of th1s specifica
tion IS not Implied. Exposure to absolute max1mum rabng condrt1ons for extended penods may affect dev1ce rehabllrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltaae 

Temperature 
Min. T Tvp. T Max. 

T74LS192/193XX 4.7s v T s.o v I s.2s v 0 °C to+ 70 °C 

218 
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LOGIC DIAGRAMS 

DECADE COUNTER 
LS192 

~j__LJn:::tdm~~~~~§§~(13) <••l fC, 
IIA 

~,'~·)~----+--r------~~+--------4--~------~ 
(3) 

Oo 

(2) 

o, 

BINARY COUNTER 
LS193 

(e) 

o, 
(?) tCIOT 

o, 

~~---l_JL1~====d==i~======~~~~~~~~~~~(13)Tco WR(~) 

CPo :...;(•)'l>o-----+---!-------___.--+-------__._--1--------.J 

(3) (2) (6) (7) 
L(1011G 

o, o, 
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T74LS192/193 

FUNCTIONAL DESCRIPTION 

The LS192 and LS193 are Asynchronously Preset
table Decade and 4-Bit Binary Synchronous 
Up/DOWN (Reversable) Counter. The operating 
modes of the LS192 decade counter and the LS193 
binary counterare identica, with the only difference 
being the count sequences as noted in the state 
diagrams. Each circuit contains four master slave 
flip-flops, with internal gating and steering logic to 
provide individual preset, count-up and count-down 
operations. 

Each flip-flop contains JK feedback from slave to 
master such that a LOW to HIGH transition on its T 
input causes the slave, and thus the Q output to 
change state. Synchronous switching, as opposed 
to ripple counting, is achived by driving the steering 
gates of all stages from a common Count Up line 
and a common Count Down line, thereby causing all 
state changes to be initiated simultaneously. A LOW 
to HIGH transition on the Count-Up input will ad
vance the count by one; asimilar transition on the 
Count Down input will decrease the count by one. 
While counting with one clock input, the other should 
be held HIGH. Otherwise, the circuit, will either 
count by two or not at all, depending of the state of 
the first flip-flop, chich can not toggle as long as 
either Clock input is LOW. The Terminal Count Up 
(TCu) and Terminal Count Down (TCo) outputs are 
normally HIGH. When a circuit has reached the 

maximum count state (9 for the LS192, 5 for the 
LS193), the next HIGH to LOW transition of the 
Count Up Clock will cause TCu to go LOW. TCu will 
stay LOW until CPU goes HIGH again, thus effec
tively repeating the Count Up Clock, but delayed by 
two gate delays. 

Similary, the TCo output will go to LOW when the cir
cuit is in the zero state and the Count Down Clock 
goes LOW. Since the TC outputs repeat the clock 
waveforms, they can be used as the clock input sig
nals to hte next higher order circuit in a multistage 
counter. 

Each circuit has an asynchronous parallel load 
capability permitting the counter to be preset. 

When the Parallel Load (PL) and the Master Reser! 
(MR) inputs are LOW, information present on the 
Parallel Data inputs (Po, P3) is loaded into the 
counter and appears on the outputs regardless of 
the conditions of the clock inputs. A HIGH signal on 
the Master Reset input will disable the present 
gates, override both Clock inputs, and latch each Q 
output in the LOW state. If one of the Clock inputs 
is LOW during and after a reset or load operation, 
the next LOW to HIGH transition of that Clock will be 
interpreted as a legitimate signal and will be 
counted. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H i Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 

i for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco 1 Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, I1N = -18 mA v 

VoH I Output HIGH Voltage 
I 

2.7 3.4 Vee = MIN, loH = - 400 !JA v 
v,N = v,H or v,L per Truth Table 

VoL Output LOW Voltage I 0.25 0.4 loL = 4.0 mA Vee= MIN, v 
V1N = V1H or V1L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V !!A 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current 19 34 Vee= MAX mA 
Notes: 1. For cond1toons shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operating ranges. 
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T74LS192/193 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

I MAX Max Input Count Frequency 25 32 Figures 1 ~ 
tPLH Propagation Delay, 17 26 Figures 2 ns 
tPHL CPu Input to TCu Outputs 18 24 

'--
tPLH Propagation Delay, 16 24 ns 
tPHL CPD Input to TCo Outputs 15 24 Vee= 5.0 V '--
tPLH Propagation Delay, 17 38 CL = 15 pF ns 
tPHL CPu or GPo to On Outputs 30 47 

'--
tPLH Propagation Delay, 24 40 Figures 4 ns 
tPHL PL Inputs to Any Outputs 25 40 

f---
tPHL Propagation Delay, 23 35 Figures 7 ns 

MR Inputs to Any Outputs 
It IS possible to get these timing relationnshlp, but they should not occur dunng normal operation s1nce the CP would be HIGH. 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

tw CPu Pulse Width 20 

tw PLo Pulse Width 20 
tw PL Pulse Width 20 

tw MR Pulse Width 20 
tsL Set-Up Time LOW, Data to PL 20 
thL Hold Time LOW, Data to PL 5 
IsH Set-Up Time HIGH, Data to 20 

PL 

thH Hold Time HIGH, Data to PL 5 
tree Recovery Time 40 

DEFINITION OF TERMS: 

SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

Typ. Max. 

F1gure 1 ~ 

~ 
Figure 4 ~ 

~ 
Figure 6 Vee= 5.0 V 

~ 

~ 
ns 

~ 

~ 
Figure 5 ns 

in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (tree): is defined as the minimum 
time required between the end ofthe reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 
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AC WAVEFORM 

Fig 1. 

Fig2. 

CPu o_r_c_P_o --{UV 

tPI<L 

Q 

1.3V 

1.3V 

SC05500 

t t.3V 
TC u -or-TC-D----~~tp~H""""'L-~-.. -

1 '---------------~~~~-""-tp-LH..JYUV 
SC05510 

Fig 3. 

SC05520 
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Fig4. 

\._____ __ 

Fig 5. 

\ 
PL r-.. _,{uv 

1------ tw 
free 

.J1.3V CPu or CP0 

~ 
Q '\1.3V I 

SC05530 

Fig 6. 

0., 1111 ,. __ 

718 
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Fig 7. 

MR I \ 
I [\ 1.3V 

~tw tree 

CPu or CPo 1.3V 

lPHL 

Q \ 13V r--
\'--. ----'/ 

SC05540 
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T74LS194A 

UNIVERSAL 4-BIT SHIFT REGISTER 

• TYPICAL SHIFT REGISTER FREQUENCY OF 
40 MHz 

• ASYNCHRONOUS MASTER RESET 
• HOLD (DO NOTHING) MODE 
• FULLY SYNCHRONOUS SERIAL OR PARAL

LEL DATA TRANSFERS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS194A is a High Speed Bidirectional 
Universal Shift Register. As a hgih spped multifun
tional sequential bulding block, it is useful in a wide 
variety of applications. It may be used in serial
serial, shift left, shift right, serial-parallel, parallel
serial and parallel-parallel data register transfers. 
The LS194A is similar in operation to be LS195 
Universal Shift Register, with added features of shift 
left without external connections and hold (do noth
ing) modes of operation. It utilizes the Schottky 
diode clamped process to achieve high speed and 
is fully compatible with aiiTTL families. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
{Plastic Package) 

M1 
{Micro Package) 

D1 
{Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS194A 01 T74LS194A C1 
T74LS194A 81 T74LS194A M1 

CHIP CARRIER 

~ I~ u 
u 

0 u z > 0 

Po o, 
P1 02 

NC NC 

p2 o, 
Ps CP 

~ u c% .;; " z 
PC10J50 

NC = No Internal Connect1on 
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PIN NAMES 

So-S:l Mode Control to Input 

Po-P3 Parallel Data Inputs 

DsR Serial (Shift Right) Data Input 

DsL Serial (Shift Left) Data Input 

CP Clock (Active HIGH Going Edge) Input 

MR Master Reset (Active LOW) Input 

Oo-~ Parallel Outputs 

LOGIC DIAGRAM 

P, 

LOGIC SYMBOL 

P, 

10 
11 

234567 

1 15 14 13 12 

P, 

(~IO~)~~~~~(~J)~~======~~(~4)~========~~(5~)=t========t=~(S~)~ s," 
50 (~9)~~--~~~~------~~~-n--------~~~t--------t~~--, 

(2) c .. -'-------, 

~(1_1)~~------._--t-_,------~---t--t-----~~--~-t------~ 
~(1~)~~----------~-4-----------+--+-----------~-+----------~ 

Vee= Pm 16 
GND= P1n8 
( ) = P1n numbers 

TRUTH TABLE 

(1>) 

Oo 

(14) 

o, 
(13) 

o, 
(12) 

o, 

OPERATING MODE 
INPUTS OUTPUTS 

Reset 

Hold 

Shift Left 

Shift Right 

Paralled Load 
L - LOW Vottage Level 
H =HIGH Voltage Level 
X = Don't Care 

MR s, 
L X 
H I 

H h 
H h 

H I 
H I 

H h 

So DsR 

X X 

I X 

I X 
I X 
h I 
h h 

h X 

I = LOW voltage level one set-up bme pnor to the LOW to HIGH clock transrt1on 
h = HIGH vottage level one set-up t1me pnor to the LOW to HIGH clock transrtJon 

DsL Pn Oo a, ·<h 
X X L L L 

X X qo q1 q2 

I X q1 q2 q3 
h X q, q2 q3 

X X L qo q, 
X X H qo q, 

X Pn Po P1 p2 

Pn (qn) = Lower case letters IndiCate the state of the referenced 1nput (or output) one set-up trme pnor to the LOW to HIGH clock transrtJon. 
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FUNCTIONAL DESCRIPTION 

The Logic Diagram and Truth Table indicate the 
functional characteristics of the LS194A 4-Bit 
Bidirectional Shift Register. The LS194A is similar in 
operation to the L5195A Universal Shift Register 
when used in serial or parallel data register trans
fers. Some of the common features of the two 
devices are described below: 

1) All data and mode control inputs are edge-trig
gered, responding only to the LOW to HIGH 
transition of the clock (CP). The only timing 
restriction, therefore, is that the mode control 
and selected data inputs must be stable one 
set-up time prior to the positive transition of 
the clock pulse. 

2) The register is fully synchronous, with all opera
tions taking place in less than 15 ns (typical) 
making the device especially useful for im
plementing very high speed CPUs, or the 
memory buffer registers. 

3) The four parallel data inputs (Po, P1, P2, P3) 
are D-type inputs. When both So and S1 are 
HIGH, the data appearing on Po, P1, P2 and 
P3 inputs is transferred to the Oo, 01, 02 and 
03 outputs respectively following the next 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

h Input Current, Into Inputs 

lo Output Current, Into Outputs 

T74LS194A 

LOW to HIGH transition of the clock. 

4) The asynchronous Master Reset (MR), when 
LOW, overrides all other input conditions and 
forces the Q outputs LOW. 

Special logic features of the L5194A design which 
increase the range of application are described 
below: 

1) Two mode control inputs (So, S1) determine the 
synchronous operation of he devices. As 
shown in the Mode Selection Table, data can 
be entered and shifted from left to righ (shift 
right, Oo -> 01, etc.) or right to left (shift left, 
03 -> 02, etc.), or parallel data can be 
entered loading all four bits of the register 
simultaneously. When both So and S1 are 
LOW, the existing data is retained in a "do 
nothing" mode without restricting the HIGH to 
LOW clock transition. 

2) D-type serial data inputs (DSR, DsL) are 
provided on both the first and last stages to 
allow multistage shift right or-!;lhift left data 
transfers without interfering with parallel load 
operation. 

Value UnH 

- O.Sto 7 v 
- 0.5 to 15 v 
- 0.5 to 10 v 
-3010 5 mA 

50 mA 
Stresses 1n excess of those hsted under "Absolute Max1mum Rabngs" may cause permanent damage to lhe deVICe. Ths IS a stress rating only and 
fundlonal operation of lhe device at lhese or any olher concilions 1n excess ollhose Indicated on lhe operational sectoons of lhos speaficabon os not 
implied. Exposure to absolute lllaXImum rating condlbons lor extended penods may affect deVICe reloabolily. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS194AXX 4.75V I s.ov ls.2sv 0°Cto+70°C 
XX ~ package type. 
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T74LS194A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0 65 - 1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 ~A 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 

0.35 0.5 
V1N = V1H or V1L 

loL = 8.0 mA per Truth Table 

I1H Input HIGH Current 20 Vee = MAX, V1N = 2.7 V 
I 0.1 Vee= MAX, V1N = 7.0 V 

I1L Input LOW Current - 0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current -20 - 100 Vee= MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 15 23 Vee= MAX 
Notes : 1. Cond1t1ons for tesbng, not shown 1n the Table, are chosen to guarantee operabon under 'worst case cond1t1ons 

2. Not more than one output should be shorted at a t1me. 
n Typical values are at Vee~ 50 V, TA ~ 25 oc 

AC CHARACTERISTICS: T A = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

I MAX Sh1ft Frequency 25 36 Figures 1 

tPLH Propagation Delay, 14 22 Figures 1 Vee= 5.0 V 
tPHL Clock to Outputs 17 26 CL = 15 pF 
tPHL Propagation Delay, 19 30 F1gures 2 

MR to Outputs 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

twCP Clock Pulse W1dth 20 F1gure 1 

Is( Data) Set-Up Time Data to Clock 20 Figure 3 

th(Data) Hold Time Data to Clock 0 

ts(S) Set-Up Time Mode Control to 30 Figure 4 
Clock Vee= 5.0 V 

th(S) Hold T1me Mode Control to 0 
Clock 

tw(MR) Master Reset Pulse W1dth 20 F1gure 2 

trec(MR) Recovery T1me Mater Reset 25 
to Clock 
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Unit 

v 

v 

v 
v 

v 
r--------v 

~ 
mA 

mA 

mA 

mA 

Units 

~ 
ns 

r---
ns 

Units 

ns r---
~ 

ns r---
ns 

r---
ns 

r---
~ 

ns 



DEFINITION OF TERMS: 

SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (tt,): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

AC WAVEFORMS 

T74LS194A 

in orderto ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (tree) :is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 

Figure 1: Clock to Output Delays Clock Pulse Width and fmax 

1/fmox 

0 1.3V 

SC05420 

Other Cordllons: s, = L, MR = H . So = K 

Figure 2: Master Reset Pulse Width, Master Reset to Output Delay and Master Reset to 
Clock Recovery Time 

tw 

t.1R 
1.3V 

1 3V 

CP 

0 1.3V 

SC05410 

Other Condi1Jons: So. s, = H. Po= P, = P, = P, = H 

The shaded areas Indicate when the 1nput IS permitted to change for predictable output performance. 
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T74LS194A 

Figure 3: Set-up (ts) and Hold (th) Time for Serial Data (DsR, DsL) and Parallel Data (Po, P1, P2, P3) 

'\ (----IS SHirT LEFT) \ .. ____________________________ _ 

s, 
\-----------------------------

g~:~~u~ 
lo(L) I,(H) 

th(L)~o h(H)~o 

CP 

0 \..____ _____ ! \..____ _____ / 
5C05460 

Condilions: MR = H, OsR set-up bme affects Oo only, DsL set-up bme affects Oo only 

Figure 4: Set-up (ts) and Hold (th) Time for S Input 

Conditions: MR = H, 

The shaded areas ind1cate when the input 1s permttted to change for predictable output petformance. 
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T74LS195A 

UNIVERSAL 4-BIT SHIFT REGISTER 

• TYPICAL SHIFT REGISTER FREQUENCY OF 
40 MHz 

• ASYNCHRONOUS MASTER RESET 
• J, K INPUT TO FIRST STAGE 
• FULLY SYNCHRONOUS SERIAL OR PARAL

LEL DATA TRANSFERS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS194A is a High Speed Bidirectional 
Universal Shift Register. As a hgih spped multifun
tional sequential bulding block, it is useful in a wide 
variety of applications. It may be used in serial
serial, shift left, shift right, serial-parallel, parallel
serial and parallel-parallel data register transfers. 

PIN CONNECTION (top view) 

DUAL IN LINE 

MR Vee 

J Oo 

K o, 
Po 02 

p, 03 

p2 03 

p3 CP 

PE 

PC10J.40 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS195A D1 T74LS195A C1 
T74LS195A 81 T74LS195A M1 

CHIP CARRIER 

~ 12 u u 
0 u 

z > 0 

i< o, 
Po 02 

NC NC 

PI 03 

p2 03 

c 
Q. ~ z ~ I~ Q. '-' u 

PC10l60 

NC : No Internal Connection 
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PIN NAMES LOGIC SYMBOL 

PE Parallel Enable (Active LOW) Input 

Pa-Pa Parallel Data Inputs 

J F1rst Stage J (Active HIGH) Input 

K First Stage K (Active LOW) Input 

CP Clock (Active HIGH Gorng Edge) Input 

MR Master Reset (Active LOW) Input 

Oo-Oa Parallel Outputs 

Oa Complementary Last Stage Output 

LOGIC DIAGRAM 

PE J Po 

(9) (Z) (J) (4) 

Vee~ Pin 16 
GND~ P1n8 
( ) ~ P~n numbers 

TRUTH TABLE 

OPERATING 

Asynchronous Reset 

Shift, Set First Stage 
Shift, Reset First Stage 
Sh1ft, Toggle First Stage 
Shift, Retain First Stage 

Paralled Load 
L - LOW Vo~age Level 
H ~ HIGH Voltage Level 
X~ Don't Care 

MR 

L 

H 
H 
H 
H 

H 

P, 

(5) 

INPUTS 

PE J 

X X 
h h 
h I 
h h 
h I 

I X 

K 
X 
h 
I 
I 
h 

X 

I~ LOW voltage level one set-up bme pnor to the LOW to HIGH clock trans1t1on 
h ~ HIGH vo~age level one set-up t1me pnor to the LOW to HIGH clock transmo 

P, 

(6) 

Pn 

X 
X 
X 
X 
X 

Pn 

10 
3 

Qo 
L 

H 

! 
qo 
qo 

Po 

9 4 5 6 7 

11 

1 15 14 13 12 

P, l.IR CP 

(7) (1) (10) 

OUTPUTS 

a, Q2 Qa 
L L L 

qo q1 q2 
qo q1 q2 
qo q1 q2 
qo q1 q2 

P1 P2 Pa 

Pn (qn) ~ Lower case letters IndiCate the state of the reference input (or output) one set-up bme pnor to the LOW to HIGH clock transmon. 
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FUNCTIONAL DESCRIPTION 

The Logic Diagram and Truth Table indicate the 
functional characteristics of the LS195A Shift 
register. The device is useful in a wide variety of 
shifting, counting and storage applications. It per
forms serial, parallel, serial to parallel, or parallel to 
serial data transfers at very high speeds. 

The LS195A has not two primary modes of opera
tion, shift right (Oo -> Ot) and parallel load which are 
controlled by the state of the Parallel Enable (PE) 
input. When the PE input is HIGH, s~rial data enters 
the first flip-flop Oo via the J and K inputs and is 
shifted one bit in the direction Oo -> Ot -> 02 -> 03 
following each LOW to HIGH clock transition. The J 
K inputs provide the flexibility of the J K type input 
for special applications, are the simple D type input 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, Into Inputs 

lo Output Current, Into Outputs 

T74LS195A 

for general applications by tying the two pins 
togheter. When the PE input is LOW, the LS195A 
appears as four common clocked D flip-flop. The 
data on the parallel inputs Po, Pt, P2, P3 is trans
ferred to the respective Oo, 91., 02, 03 outputs to the 
Pn-t inputs and holding the PE input LOW. All serial 
and parallel data transfers are synchronous, occur
ring after each LOW to HIGH clock transition. Since 
the LS195A utilizes edge-triggering, there~ no 
restriction on the activity of the J, K, Pn and PE in
puts for logic operation - except for the set-up and 
release time requirements. 

A LOW on the asynchronous Master Reser (MR) in
put sets all 0 outputs LOW, independent for any 
other input condition. 

Value Unit 

- 0.5to 7 v 
- 0.5 to 15 v 
- 0.5to 10 v 
-30to 5 mA 

30 mA 
Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other condtions in excess of those indiCated in the operational sectionS of this specification is not 
implied. Exposure to absolute maximum rating conditions lor extended periods may affect device reliabolrty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltaae 

Temperature 
Min. I Typ. I Max. 

T74LS195AXX 4.75 v I 5.o v I 5.25 v 0°C to+ 70 °C 
XX ~ pacl<age type. 
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T74LS195A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Input 

Veo Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN. I1N = -18 mA v 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 j.tA v 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=12mA Vee= MIN v 
v,N = v,H or v,L -

0.35 0.5 loL = 24 mA per Truth Table v 

IIH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V j.tA 
0.1 Vee = MAX, V1N = 7 0 V mA 

I1L Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current . 20 . 100 Vee = MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current 14 21 Vee= MAX mA 
Notes : 1 Condrt1ons fortesbng, not shown 1n the Table, are chosen to guarantee operabon under 'worst case cond1t10ns 

2 Not more than one output should be shorted at a t1me. 
n Typical values are at Vee = 5.0 V. T, = 25 °C. 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. ------ ,-------~--

~~ 

fMAX Shift Frequency 30 40 
~· 

Figures 1 MHz 
-

tPLH Propagat1on Delay, 14 22 F1gures 1 Vee= 5.0 V ns 
tPHL Clock to Outputs 17 26 CL=15pF -
tPHL Propagation Delay, 19 30 Figures 3 ns 

MR to Outputs 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

twCP Clock Pulse Width 16 17 Figure 1 ~ 
ls(Data) Set-Up Time Data to Clock 15 11 Figure 2 ~ 
th(Data) Hold Time Data to Clock 0 ~ 

ts(S) Set-Up T1me PE Control to 25 18 Figure 4 ns 
Clock Vee= 5.0 V 

CL = 15 pF 1-----
th(S) Hold Time PE Control to 0 ns 

Clock 
·- 1---

tw(MR) Master Reset Pulse W1dth 12 8 F1gure 3 ~ --
t,ec(MR) Recovery Time Mater Reset 25 6 ns 

to Clock 
1---

trelease PE 10 ns 
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DEFINITION OF TERMS: 

SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

AC WAVEFORMS 

T74LS195A 

in orderto ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (tree): is defined as the minimum 
time required between the end ofthe reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 

Figure 1: Clock to Output Delays and Clock Pulse Width 

CP 

Q 1.3V 1.3V 

SC05450 

Figure 2: Set-up (ts) and Hold (th) Time for Serial Data (J & K) and Parallel Data (Po, P1, P2, P3) 

PE 

0 \...___-----'! \'--~! 
SC05.-80 

Conditions: MR ~ H, J and K set-up bme affects 0o only 

The shaded areas 1ndlcate when the 1nput IS permitted 1D change for predictable output performance. 
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T74LS195A 

Figure 3: Master Reset Pulse Width, Master Reset to Output Delay and Master Reset to 
Clock Recovery Time 

MR 
1.3V 

uv 
CP 

IPHL 

0 

Other Cond1~ons: PE = L, Po = p, = p, = p, = H 

Figure 4: Set-up (Is) and Hold (lh) Time for PE Input 

LOAD PARALLEL 
DATA 

LOAD SERIAL OAT A 
SHIFT RIGHT 

o _______________________ X.___a._=P_, --~E 
''""'' 

Condrtlons· MR = H, Oo state will be determined by J and K 1nput 

The shaded areas 1nd1cate when the 1nput IS permitted to change for predictable output performance. 
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~ SCiS·ntOMSON .. 'I [t;IA]D©~©~[!J~©IJ~©rmu©~ 
T74LS196 
T74LS197 

4-STAGE PRESETTABLE RIPPLE COUNTERS 

• LOW POWER CONSUMPITION: TYPICALLY 
80mW 

• ASYNCHRONOUS PRESETTABLE 
• EASY MULTISTAGE CASCADING 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• HIGH COUNTING RATES: TYPICALLY 70 MHz 
• ASYNCHRONOUS MASTER RESET 
• CHOICE OF COUNTING MODES: BCD, BI

QUINARY, BINARY 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The T74LS196 decade counter is partioned into 
divide-by-two and divide-by five section which can 
be combined to count either in BCD (8, 4, 2, 1) se
quence or in a bi-quinary mode producing a 50 % 
duty cycle output. The T74LS197 contains divide
by-two and divide-by-eight sections which can be 
combined to form a modulo-16 binary counter. Low 
Power Schottky technology is used to achive typical 
count rates of 70 M Hz and power dissipation of .Q!J!y 
80 mW. Both circuit types have Master Reset (MR) 
input which overrides all other inputs and 
asynchronou~ forces all outputs LOW. A Parallel 
Load input (PL) overrides clocked operations and 
asynchronously loads the data on the Parallel Data 
Inputs (Pn) into the flip-flops. This preset feature 
makes the circuits usable as programmable 
counters. The circuits can also be used as 4-bit 
latche~oading data from the Parallel Data il}@ts 
when PL is LOW and storing the data when PL is 
HIGH. 

PIN NAMES 

CPa 1 Clock (Active LOW Go1ng Edge) Input to 
Divide-by-Two Sect1on 

CP, Clock (Active LOW Gomg Edge) Input to 
Divide-by-Five Sect1on (LS196) 

CP, Clock (Active LOW G01ng Edge) Input to 
Divide·bt-Eight Section (LS197) 

MR Master Reset (Act1ve LOW) lrlQUt 

PL Parallel Load (Active LOW) Input 

Po-PJ Data Inputs 

Oo-0:1 Outputs 

September 1988 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXX D1 T74LSXXX C1 
T74LSXXX 81 T74LSXXX M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

PL v cc 

02 MR 
p2 03 

Po p3 

Oo P, 

CP1 o, 
CP 0 

PCtOS40 

CHIP CARRIER 

~I~ ':i ~12 

p2 o, 
NC NC 

Po p3 

NC NC 

Oo p1 

~ I~ 0 
PCIO!t50 

NC = No Internal Connection 
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T74LS196/197 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5to 7 v 
VI Input Voltage, Applied to Input -0.5to 15 v 
Vo Output Voltage, Applied to Output -0.5 to 10 v 
h Input Current, Into Inputs -30 to 5 rnA 

lo Output Current, Into Outputs 60 rnA 
" Stresses 1n excess of those listed under Absolute Max1mum Rat1ngs may cause permanent damage to the dev1ce Th1s IS a stress rabng only 

~nd ~c;""al_operabon of the deviCe at these or any other conditions 1n excess of those 1nd1cated 1n the operabonal secbons of this specifica
tion IS not1mplled. Exposure to absolute maximum rabng condrt1ons for extended penods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage Temperature 

Min. I Typ. I Max. 

T74LS196/197XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 

FUNCTIONAL DESCRIPTION 

The LS196 and LS197 are asynchronous preset
table decade and binary ripple counters. The LS196 
Decade Counter is partitioned into divide-by-two 
and divide-by-five sections while the LS197 is par
titioned into divide-by-two and divide-by-eight sec
tions, with all section having a separate Clock input. 
In the counting modes, the state changes are in
itiated by the HIGH to LOW transition of the clock 
signals. State changes of the a outputs, however, 
do not occur simultaneously bacause of the internal 
ripple delays. When using external logic to decode 
the a outputs, designers should bear in mind that 
the unequal delays can lead to decoding spikes and 
thus a decoded ~nal should not be used as a clock 
or strobe. The CPa input serves the Oo flip-flop in 
both circuit types while the CPt serves the divide-by
five or divide-by-eight section. The ao output is 
designed~d specified to drive the rated fan-out 
plus the CPt input. With the i.!!E_ut frequency con
nected to CPa and Oo driving CPt, the LS197 form 
a strightforward module-16 counter, with ao the 
least significant output and a3 the most significant 

TRUTH TABLE 

INPUTS 

MR PL CP 

L X X 
H L X 

H H L. 

output. 

The LS196 Decade Counter can be connecetd up 
to operate in two different count sequences, as in
dicated in the Table A. With the input frequency con
nected to CPa and with aa driving CPt, the circuit 
counts in the BCD (8, 4, 2, 1) sequence. 

With the input frequency connected to CPt and 03 
driving CPa, aa becomes the low frequency output 
and as a 50% duty cycle waveform. Note that the 
maximum counting rate is reduced in the later (bi
quinary) configuration because of the interstage 
gating delay within the divide-by-five section. The 
LS196 and LS197 have an asynchronous active 
LOW Master Reset input (MR) which overrides all 
other inputs and forces all outputs LOW. The 
counters are also asynchronously presettable. A 
LOW on the Parallel Load input (PL) overrides the 
clock inputs and loads the data from Parallel Data 
(Pa-P3) inputs into flip-flops. While PL is LOW, the 
counters act as trasparent latches and any change 
in the Pn inputs will be reflected in the outputs. 

RESPONSE 

Reset !Clear) 

Parallel Load 

Count 
H-HIGHVo ltage Level, L LOW Voltage Level. X Don I Call!. L_ -HIGH to LOW Clock Transition 
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LOGIC DIAGRAMS 

I 4 10 3 II 

13 5 9 2 12 

1 4 10 3 11 

8 

13 5 9 2 12 

Vrx; ~Pin 16 
GND =PinS 
( ) = Pin numbers 

T74LS196/197 

LS196 

Po P1 Pz P3 

ijR(_I_,~)p----i)o-----1>-f!--(4,__) ----+(,__10-'-) ------<~(3.!..) ----,!(11) 

LC102~ 

(5) 
Oo 

LS197 

(5) 
Oo 

(9) 
a, 

(2) 

Oz 
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T74LS196/197 

TABLE A: LS196 COUNT SEQUENCES 

DECADE (NOTE 1) 

COUNT Q3 Q2 a, Qo 

0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 

9 H L L H 

Notes: 1. Sognal Applied to CPa, a, connected to CP, 
2. Sognal Applied to CP,, a, connecetd to CPa 

BI-QUINARY (NOTE 2) 

COUNT Qo I Q3 I ~ 

0 I L L L 

1 L L ! L 

2 L L I H 

3 L L I H 

4 L H : L 

5 H L L 

6 H L L 

7 H L H 

8 H L H 

9 H H L 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

VoL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, ioN= -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 11A 
V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 mA 1 Vee = MIN, 

a, I 
L I 
H I 
L i 
H 

I L 

L 

H 

: L 

H 

I L 

I Unit 
i 

: 

v I 
' I 

i 
v I 

I 

I v 

I 
v 

: v ' 
VoN = VoH or VoL ~ 

0.35 0.5 loL = 8.0 mA ! per Truth Table v 
loH !!}put HIGH Current Vee = MAX, VoN= 2.7 V i !1A 

PL. Po. P,, P2, P3 20 i 
MR, CPo, CP, (LS197) 40 I 

CP, (LS196l 80 I 
PL. Po. p,. P2, P3 0.1 I Vee = MAX. VoN = 5 5 V !lA 
MR, CPo, CP, (LS197) 0.2 I 
CP, (LS196) 0.4 

IJL !!!Put LOW Current Vee = MAX. VoN = 0 4 V I mA 
PL. Po. P,, P2, P3 . 0.36 i 

! 
MR . 0.72 
CPo . 2.4 
CP, (LS196) . 2.8 

I CP, (LS197l ·1.3 

los Output Short Circuit Current -20 -100 Vee = MAX. VouT = 0 V mA 
(note 2) I 

Notes: 1. For condotoons shown as MIN or MAX, use the appropnate value specofoed under guaranteed operatong ranges 
2. Note more than one output should be shorted at a tome. 
(') Typo cal values are at Vee = 5.0 V, TA = 25 ·c 

418 II,•'/ SGS·1IIOMSOII 
'I• lliiOCIIIliii!.IICVIOCI 
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T74LS196/197 

AC CHARACTERISTICS: TA = 25 °C (L 196) 

Symbol Parameter 
Limits Test Conditions Units 

Min. Typ. Max. 
fMAX input Count Frequency 30 40 Figures 1 ___M_I:g_ 
lpLH Propagation Delay, 8 15 Figures 1 ns 
tPHL CPo Input to Oo Outputs 13 20 -
IPLH Propagation Delay, 16 24 ns 
IPHL CP1 Input to 01 Outputs 22 33 -
IPLH Propagation Delay, 38 57 ns 
lpHL CP1 Input to 0:! Outputs 41 62 Vee= 5.0 V -
IPLH Propagation Delay, 12 18 CL= 15 pF ns 
IPHL CP1 Input to 03 Outputs 30 45 

I---
tPLH Propagation Delay, 20 30 Figures 2 ns 
tPHL Po, P1, P2, P3 Inputs to 29 44 

Oo. 01, 02, 03 Outputs 
t---

tPLH Propagation Delay, 27 41 Figures 3 ns 
lpHL PL Inputs to Any Outputs 30 45 

I---
lpHL ~galion Delay, 34 51 Figures 4 ns 

MR Inputs to Any Outputs 

AC CHARACTERISTICS: TA = 25 °C (LS197) 

Symbol Parameter Limits 
Test Conditions Units 

Min. Typ. Max. 
fMAX Input Count Frequency 30 40 Figures 1 ~ 
lpLH Propagation Delay, 8 15 Figures 1 ns 
IPHL CPo Input to Oo Outputs 14 21 

t---
tPLH Propagation Delay, 12 19 ns 
lpHL CP1 Input to 01 Outputs 23 35 -
lpLH Propagation Delay, 34 51 ns 
IPHL CP1 input to 02 Outputs 42 63 Vee= 5.0 V -
IPLH Propagation Delay, 55 78 CL=15pF ns 
IPHL CP1 Input to 03 Outputs 63 95 

'-------
IPLH Propagation Delay, 18 27 Figures 2 ns 
IPHL Po. P1, P2. P3 Inputs to 29 44 

Oo, 01, 02, 03 Outputs -
tPLH Propagation Delay, 26 39 Figures 3 ns 
IPHL PL Inputs to Any Outputs 30 45 -
tPHL ~agation Delay, 34 51 Figures 4 ns 

MR Inputs to Any Outputs 

5/8 

371 



T74LS196/197 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter Limits Test Conditions Units 
Min. 

tw CPa Pulse Width 20 

tw CP, Pulse Width 30 

tw PL Pulse Width 20 

tw MR Pulse Width 15 

tsL Set-Up Time LOW 15 

thL Hold Time LOW 20 

IsH Set-Up Time HIGH 10 

thH Hold Time HIGH 20 

tree Recovery Time 30 

DEFINITION OF TERMS: 
SET-UP TIME (ts): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol
lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 

AC WAVEFORM 

Fig 1. 

CP 

0 

6/8 
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1.3V 

fPHL 

1.3V 

Typ. Max. 
Figure 1 ~ 

~ 
Figure 3 ~ 
Figure 4 Vee= 5.0 V ~ 
Figure 6 ~ 

~ 
~ 
~ 

Figure 5 ns 

in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

RECOVERY TIME (tree) : is defined as the minimum 
time required between the end ofthe reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the Q outputs. 

1.3V 

tw 
fPLH 

SC05560 



Fig 2. 

I\1.3V 

tPHL 

Fig 3. 

Fig4. 

' -
PL or MR 1\ 

tw 

CP 
lPHL 

\ 
0 

/ 
I 

f 

T74LS196/197 

SCD5520 

\.___ __ 

I 
I 1.3V 

tree 

\ 
\1.3V 

\1.3V 

SC05570 
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T74LS196/197 

FigS. 

~~--

The shaded areas indcale when 1he input is permitted 1D change lor predictable output performance 

818 
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T74LS240/241 
T74LS244 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS 

• 3-STATE OUTPUTS DRIVE BUS LINES OR 
BUFFER MEMORY ADDRESS REGISTERS 

• HYSTERESIS AT INPUTS TO IMPROVE 
NOISE MARGING 

• INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

DESCRIPTION 

The T74LS240/241/244 are Octal Buffers and Line 
Drivers. These devices are designed to be used with 
3-state memory address drivers, etc. They are or
ganized as two lines of 4-bit with inverting or non-in
verting data. 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Piasllc Chip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX 81 T74LSXXX M1 

LOGIC DIAGRAM AND PIN CONNECTION (top view) 

DUAL IN LINE 

LS240 LS241 LS244 

E1 1 20 Vee E1 1 20 Vee E1 1 20 Vee 

01 z 19 E2 01 z 19 E2 01 z 19 E, 

Yz 3 18 y1 Yz 3 18 y1 Yz 3 18 y1 

o, . 11 o, D, . 11 o, o, • 11 o, 
Y, ~ 16 Y, Y, ~ 16 Y, Y, ~ 16 Y, 

Ds 6 15 o, Ds 6 15 o, Ds 6 15 D, 

Ye 7 " y 5 Ye 7 " Y5 Ye 7 " Y, 

07 • 13 o, 07 • 13 D, 07 • " o, 
Ys • 12 Y, Ys • 12 Y, Ye 9 12 Y, 

GND 10 11 Da GND 10 11 Da GND 10 11 Da 

September 1988 1/4 
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T7 4LS240/241/244 

PIN CONNECTION (top view) 

CHIP CARRIER 

LS240 LS241 LS244 
u u u 

N ;: c u 
IW > IW 

u .:; ;: 0 IW 
u .:; 1>- 0 IW > > 

o, Yt o, 'Y, o, Y, 

Y, 02 v. 02 Y, o, 

Os Y, Os 'Y, o. Y, 

Yo o, Yo o. Ys o, 

07 Ys 07 Ys 07 Ys 

0 ., ., :- 0 >- 0 
PC10.&60 

., ., ~ 0 
., z ., 

,..~ 0 1>- 0 1>-
PC10470 

>- " 0 
PC1048<1 

NC = No Internal ConnectiOn 

T74LS240 TRUTH TABLE T74LS244 TRUTH TABLE 

INPUTS OUTPUT INPUTS OUTPUT 
E~o E2 D E~o E2 D 

L L H L L L 
L H L L H H 
H X (Z) 

'---------
H X (Z) 

T74LS241 TRUTH TABLE 

INPUTS 
OUTPUT 

INPUTS 
OUTPUTS 

E1 D E2 D 

L L L H L L 
L H H H H H 
H X (Z) L X (Z) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 7 v 
v, Input Voltage, Applied to Input -0.5 to+ 15 v 
Vo Output Voltage, Applied to Output -0.5 to+ 10 v 
It Input Current, Into Inputs -30 to+ 5 rnA 

lo Output Current, Into Outputs 50 rnA 
Stresses 1n excess of those hsted under "Absolute Max1mum Rattngs" may cause permanent damage to the d9V1Ce Thts ts a stress rating only and 
functional operabon of the dev1ce at these or any other condrttons 1n excess of those IndiCated 1n the operabonal sections of th1s speclflcabon ts not 
1mpt1ed Exposure to absolute max1mum rabng cond1t1ons for extended penods may affect device rehab1hty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

T 
Min. J T}'P_. J Max. 

em perature 

T7 4LS240/241/244XX 4.75 v 1 5.o v 1 5.25 v 0 °Cto+70°C 
XX = package type 
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T74LS240/241/244 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH 
Voltage for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW 
Voltage for all Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, I1N = -18 mA 

VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, loH = - 3.0 mA 
2.0 Vee= MIN, loH =- 15 mA 

VoL Output LOW Voltage 0.25 0.4 loL = 12 mA Vee= MIN 
V1N = V1H or V1L 

0.35 0.5 loL = 24 mA per Truth Table 

Vr+- Vr. Hysteresis 0.2 0.4 Vee= MIN 

lozH Output Off Current HIGH 20 Vee= MAX, V1N = 2.7 V 

loZL Output Off Current LOW -20 Vee = MAX, V1N = 0.4 V 

IIH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

hL Input LOW Current -0.2 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current -40 -225 Vee= MAX 
(note 2) 

Icc Power Supply Current 27 
Total, Output HIGH 

Total, Output LOW LS240 44 Vee= MAX 
LS241/244 46 

Total at HIGH Z LS240 50 
LS241/244 54 .. .. Notes : 1) Conditions for test1ng, not shown 1n 1he Table, are chosen to guarantee operation under "worst case" cond111ons . 

2) Not more than one output should be shorted at a t1me. 
(*) Typ1cal values are at Vee= 5.0 V, r. = 25 'C 

AC CHARACTERISTICS: T A = 25 °C 

Symbol Parameter 

tpLH Propagation Delay, 
tPHL Data to Outputs LS240 

tPLH Propagation Delay, Data to 
tPHL Outputs LS240/241/244 

IPZH Output Enable Time to HIGH 
Level 

tPZL Output Enable Time to LOW 
Level 

tPLZ Output Disable Time from 
LOW Level 

IPHZ Output Disable Time from 
HIGH Level 

Limits 
Min. T}'f). Max. 

9 14 
12 18 

12 18 
12 18 

15 23 

20 30 

15 25 

10 18 

~ SGS·THOMSOIII ... "!I liiiiiCIIliii!JIC1IRWIDCII 

Test Conditions 

CL = 45 pF 
RL = 667 n 

CL = 5.0 pF 

Unit 

v 

v 

v 
v 

v 
-

v 

v 

jlA 
mA 

mA 

mA 

I 

mA 

Units 

ns 

1---
ns 

1---
ns 

f--
ns 

ns 

-
ns 
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T7 4LS240/241/244 

AC WAVEFORMS 

Figure 1. 

Figure 3. 

AC LOAD CIRCUIT 

Figure 5. 

TO OUTPUT 
UNDfR TEST .... 

ALL DIODES 
ARE 1NJI64 

I~ 

4/4 
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F t SW1 

... .. .. 
A 

Figure 2. 

SC-0007 

Figure4. 

SWITCH POSITION 

Symbol SW1 SW2 
... Open Closed ... tpzH 

lpzL Closed Open 

IPLZ Closed Closed 

IPHZ Closed Closed 

lswz 
S£-IIU 



• 2-WAY ASYNCHRONOUS DATA BUS CO
MUNICATION 

• HYSTERESIS INPUTS TO IMPROVE NOISE 
IMMUNITY 

• INPUT DIODES LIMIT HIGH-SPEED TERMINA-
TION EFFECTS 

DESCRIPTION 
The T74LS245 is an Octal Bus Transceiver in
tended for 8-line asynchronous 2-way data com
munication between data buses. Direction Input 
(DR) takes over the transmission of Data from bus 
A to bus B or bus B to bus A depending on its logic 
level. Enable input is usable for isolation of the 
buses. 

TRUTH TABLE 

INPUTS 
OUTPUT 

E DR 

L L Bus B Data to Bus A 
L H Bus A Data to Bus B 
H X Isolation 

-H- HIGH Vo~age Level L - LOW Voltage Level X- Don t Care 

PIN CONNECTION (top view) 

DUAL IN LINE 

DR 20 Vee 

Ao " 
A, " Bo 

A2 17 s, 
A, 16 82 

A, " BJ 

As 14 B, 

A, " s, 
A, 12 s. 
GND 10 11 a, 

September 1988 

T74LS245 

OCTAL BUS TRANSCEIVER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS245 D1 T74LS245 C1 
T74LS245 B1 T74LS245 M1 

CHIP CARRIER 

u • 0 "' u 

""' 0 > ..... 

"2 Bo 

A, e, 

"• 82 

As s, 

"• s. 

0 

.;- z m ~ a; L> 
PC10290 

1/3 
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T74LS245 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 7 v 
v, Input Voltage, Applied to Input -0.5 to+ 15 v 
Vo Output Voltage, Applied to Output -0.5 to+ 10 v 

h Input Current, Into Inputs -30to+5 mA 

lo Output Current, Into Outputs 50 rnA 

Stresses 1n excess of those hsted under "Absolute Max1mum Rat1ngs" may cause permanent damage to the d9VIce Th1s IS a stress rating only and 
luncbonal operation of the d9VIce at these or any other condrt1ons 1n excess of those IndiCated in the operabonal secbons of th1s specilicabon 1s not 
1mpl1ed. Exposure to absolute max1mum rabng condrt1ons lor extended penods may affect deVICe reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS245XX 4.75 v I 5.o v I 5.25 v 0°Cto+70°C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH 
Voltage for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW 
Voltage for all Inputs 

VT+- VT. Hysteresis 02 04 Vee= MIN 

Vco Input Clamp D1ode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 
I 

2.4 3.4 Vee = MIN, loH = - 3.0 rnA 
20 Vee= MIN, loH =- 15 rnA 

VoL Output LOW Voltage 0.25 0.4 loL=12mA Vee= MIN 

0.35 0.5 loL = 24 rnA v,N = v,H or v,L 
per Truth Table 

lozH Output Off Current HIGH 20 Vee c MAX, V1N = 2.7 V 

lozL Output Off Current LOW -200 Vee = MAX, V1N = 0.4 V 

hH Input HIGH Cu_!rent 

I 

A orB, DR orE 20 Vee= MAX, V1N = 2.7 V 
DR orE 0.1 Vee = MAX, V1N = 7.0 V 
A orB 01 Vee = MAX, V1N = 5.5 V 

IlL Input LOW Current -0.2 Vee = MAX, V1N = 0.4 V 

los Output Short CircUit Current -40 -225 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 
! 

Vee= MAX 
Total, Output HIGH 70 
Total, Output LOW I 90 

I Total at HIGH Z 95 
Notes . 1) Cond1t1ons lor tesbng, not shown 1n the Table, are chosen to guarantee operation under worst case cond1t1ons 

2) Not more than one output should be shorted at a t1me. 
(•) Typ1cal values are at Vee = 5 0 V, TA = 25 oc 
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Unit 

v 

v 

v 

v 

v 

v r---
v 

!lA 
!lA 

!lA 
rnA 
rnA 

rnA 

rnA 
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T74LS245 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits Test Conditions Units 

I Min. Typ. Max. ! 
tPLH Propagation Delay, 

I 
8.0 12 ns 

tPHL Clock to Outputs 8.0 12 
f-----

tPZH Output Enable T1me to HIGH 
I 

25 
I 

40 CL = 45 pF ns 
Level RL = 667 Q 

I 

f-----
tPZL Output Enable Ttme to LOW 27 40 ns 

Level 

tPLZ Output Disable Time from 
I 

15 25 ns I 

LOW Level 
CL = 5.0 pF 

I 

tPHZ Output Disable Ttme from 
I 

15 25 ~ 
HIGH Level I I 
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T74LS248 

BCD TO SEVEN SEGMENT DECODER/DRIVES 

• INTERNAL PULL-UPS ELIMINATE NEED FOR 
EXTERNAL RESISTORS 

• LAMP-TEST PROVISION 
• LEADING/TRAILING ZERO SUPPRESSION 

DESCRIPTION 

The T74LS248 are BCD to seven segment 
decoder/Drivers. They compose the and with the 
tails. It ha active high outputs for driving lamp buf
fers. Both types feature a lamp test input and full rip
ple blanking input/output controls. An automatic 
leading and/or trailing edge zero blanking control 
(RBI and ABO) is incorporated. An over-riding blan
king input (BI) is incorporated. An over riding blan
king input (BI) may be used to control the lamp 
intensity. Display pattern for BCD input counts abo
ve 9 are unique symbols to authenticate input 
conditions. 

PIN NAMES 

A,B,C,D Inputs 

a,b,c,d,e,f,g Outputs 

LT Lamp test 

ABO Rubout Outputs 

RBI Rubuot Inputs 

Bl Blanking Inputs 

September 1988 

--B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic CHip Carrier) 

ORDER CODES ; 
T74LS248 01 T74LS248 C1 
T74LS248 B1 T74LS248 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

Is 

le 

LT 3 

BI/RBO • 

RBI ' 

lo 

I• 

GND a 

LT 

BI/RBO 

lo 

PCIOUO 

CHIP CARRIER 

" Vee 
15 o, 
,. Og 

13 Oa 

12 o. 
11 oc 
10 od 

9 o. 

~· o. 
NC 

o. 
o, 

fi 1J I~ PCt ... 

NC • No Internal Connection 
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T14LS248 

ALL CIRCUIT TYPES FEATURE LAMP INTENSITY MODULATION CAPABILITY 

DRIVER OUTPUTS TYPICAL 
-~~-

ACTIVE OUTPUT SINK MAX POWER 
LEVEL i CONFIGURATION I CURRENT VOLTAGE DISSIPATION 

~- J!!g~-~- ~_2_Knpu!~_p ______ 2.0mA 55V 125mW 

_____ Hi~tt:!___ _______ 2 Ki~pu~-up __ --~- 60 mA _______ 5::__5:___:_V __ ~ __ _:_125 m_W __ _ 

TRUTH TABLE 

DECIMAL 
OR 

FUNCTION 

1------____:ciNPU-'-TS=----~--, 

LT RBI D c B 
BI/RBO * 

A 

~----~O~UTPU~TS~----------NOTE 
I 

g a b c d e 
~-- --·-----------------~--~~----------< 

0 H 1 H L L L L H H H H H H H I L 

1 . H ._X~_ L __ ~ L___,__l- 1::1_ -~-H.___ __ +----'L=-----'-------'H-'-----i----'-H'-------'-----=L'-------1---=L------+------=-L----'-_L~ 
- 2 - I H X L L_L!:! __ ~L- __ f-:1 __ '-------'H-'-------'-'-'H'-------1------=-L--+---'H-'--------'-H'-------'--=L----'-_.H_._____, 

3 lH X L L HlH H H H H H L L H 
~~~--~~~~~~~~~~L--'--'-------' 

4 1 H XL H L L H LiH H L L H H 
5 'HIX L _Hi_L 1 H H H L H H L H H 

-----6 --- - H T x_~j:IH-- -H -~ L H ---t--H----1--L-----r--H---H~t--H--t~H-----:--H-------j 

7 1 H•X L H 1 H H H ;H H H L L L L 

8 H X H L L L H ~__j___,_H_,____ _ ___,_,H'-------~-----'H'--'-----'-----'-H-'-------'-'-'H'-------~----'---'-H----'-----'-H~ 
H L H i H 9 H X H L L H H H H H 

10 H ' X H L H L H I L L I L 

11 H ~ H L H H _ccH:__ ___ cL=--------=L=--------._~H'---------'--H'-------'---=L____,_--=-L----'H___:_____. 
___ !_2 ___ _f:l X H H L L H L H L L L H H 

13 H i x~-;:;--r-H_L_ -_~::~--==-~H"-~~H L ----'L=---___cH_;___._L=-+-H'-'--~H'-'-----
14 H X i_H ---f---!! H L _ -~-H ----=-L----'L~_.______::L=-------+----'--'H------+----'H'--'------.______:_H_:______._:_:H'-----< 

__ 15~-~-~__t::t_lJ::I ___ H _ 'i_ ____ H_~ __ '=_ __ L L_--=-L---=-L-+----'L=---~L=----____, 
81 X L X __ w_x __ )(__X_ L L L L L L L L 2 

RBI H I L i L I L ' L_~L-~-L ----=L---=-L---=-L-+----'L=--~L=-----,__:L:;____,,__:L:_______:3'----j 
LT L , x x I x ~x~_x _____ H_~_H_:__._____:_H-'----------'-'H ___ H'--'-------'-H-'-------'--H'----------H'--'-----~4--' 

H = HIGH Level L = LOW lioltage Level X = Don t Care 
NOTES: 1) The Blanking input IBil must be open or held at a h1gh log1c level when output funct1ons) through! 15 are 

desrred The npple blanking 1nput 1RBI1 must be open or high 1f blanking of a dec1mal zero IS not desrred 
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2) When a low log1c level1s applied d"ect.ly to the blanking 1nput IBIJ all segment outputs are off regardless of 
the level of any other 1nputt 

3) When nppie-blank,ng .nput 1RBI1 and •nputs A. B. C and Dare at low level w1th he lamp test input high, all 
segment outputs go off and the npple -blanking output 1 RBOI goes to a low level (response cond1t1on) 

41 When the blanking input npple blanking output 1BI ABO• 1s open or held high and a low IS applied to the lamp
test 1nput. all segment outputs are on 

• Bl ABO s w"e-AND log•C serv1cg as b•ank ng .nput .a .. a"d or npple-blank1ng output (RBOJ 



T74LS248 

LOGIC DIAGRAMS 

f81 E ;R30 

\0) (3) ~4) (6) (2) (1; u; 

--<t>o- e -e e 
---t ..... ..-- I ..--

tf 
,... 

==t 
,... e Q ) 

(14} 1 15; \9} l:V.l:~ \ ' J \ 

Og 0' o. a, c, o, ~ 
LC10.5110 

Vee= Pin 16 ~· 
GND= PinS a 
( ) = P1n numbers 

I lb 
IL;I :I L I Jll-, I _jl L. I :I L, I Jl L I _jil-l I= I L I g 

e I I c ~ 2 4 ~ 6 13 9 ·~ 
., '2 '" 14 15 

d 

l..C" 0380 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5to 7 v 
VI Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output 0 to 10 v 

l1 Input Current, 1nto Inputs - 30 to 5 mA 

lo Output Current, 1nto Outputs 50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce Th1s IS a stress rating only 
and functional operation of the dev1ce at these or any other conditions 1n excess of those 1nd1cated in the operational sections of th1s specifica
tion IS not 1mphed Exposure to absolute max1mum rat1ng cond1t1ons for extended penods may affect dev1ce reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Max. 

Temperature 
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T74LS248 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA v 
VoH Output HIGH Voltage 2.4 4.2 Vee = MIN, loH = MAX •• v 

V1N = V1H or V1L per TrutH Table 

lo Output Current - 1.3 -20 Vee = MIN, Vo = 0.85 V rnA 
a-g Input Conditions as for VoH 

VoL Output LOW Voltage 0.25 0.4 loL = 2.0 rnA Vee= MIN, v 
a-g V1N = 2 0 V r---

0.35 0.5 loL = 3.2 rnA v 
81/RBO 0.25 0.4 loL = 1.6 rnA V1L = per TrutH v 

Table r---
0.35 0.5 loL = 3.2 rnA v 

I1H Input HIGH Current 20 Vee= MAX, V1N = 2.7 V IJA 
0.1 Vee= MAX, V1N = 7.0 V rnA 

hL Input LOW Current Vee = MAX, V1N = 0 4 V rnA 
Any Input, except 81/RBO -04 
81/RBO - 1.2 

los Output SHort Circuit Current -0.3 -2.0 Vee= MAX rnA 
81/RBO (note 2) 

Icc Power Supply Current 25 38 Vee= MAX rnA 

Notes : 1 For conditions shown as MIN or MAX, use the appropnate value spec1f1ed under guaranteed operat1ng ranges 
2. Note more than one output should be shorted at a t1me. 
n TypiCal values are at Vee= 50 V, TA = 25 ·c. 
•• loH = - 50 flA for BIIRBO, loH = - 100 flA for a-g 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

tPHL Propagation Delay, 100 CL = 15 pF ns 
tPLH Output from A Input 100 RL = 4.0 KQ 

tPHL Propagation Delay, 100 CL = 15 pF ns 
tPLH Output from RBI Input 100 RL = 6.0 KQ 
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T74LS251 

8-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 

• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• ON-CHIP SELECT LOGIC DECODING 
• INVERTING AND NON-INVERTING 3-STATE 

OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The TTUMSI T74LS251 is a high speed 8-lnput 
Digital Multiplexer. It provides, in one package, the 
ability to select one bit of data from up to eight sour
ces. The LS251 can be used as a universal function 
generator to generate any logic function of four vari
ables. Both assertion and negation outputs are 
provided. 

PIN NAMES 

So-S2 Select Input 

Eo Output Enable (Active LOW) Input 

lo-17 Multiplexer Inputs 

z Multiplexer Outputs 

z Complementary Multiplexer Output 

June 1988 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS251 01 T74LS251 C1 
T74LS251 81 T74LS251 M1 

PIN CONNECTION 
(top view) 

DUAL IN LINE 

I, Vee 

lz I• 

I, Is 

I o Is 

z 17 

z So 

Eo s, 

s2 

CHIP CARRIER 

.!! ~ 
u ~ 

~ z > 

11 I~ 

lo Is 

NC NC 

z 17 

z So 

c 
0 z u ~ .;; 

'"' "' z Ill 
PC10570 
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T74LS251 

LOGIC SYMBOL AND LOGIC DIAGRAM 

7 4 3 2 1 15 14 13 12 

11 

10 s, 
9 s, 

z 

I, 

{9} 
I'- -1'. 

(4) (3) (2) (1) (15) (14) ( 13) (12 
... T .... s, 

s, (1 0) 
" -1'. ... -,... 

( 11) ... -" ... I 
- ... s, 

(7) 
" 

y ~~ 
lll 

I I T 
L~ 

(5)n (6) LC1027 

z z 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 

v, Input Voltage, Applied to Input - 0.5 to 15 v 

Vo Output Voltage, Applied to Output - 0.5 to 5.5 v 

I, Input Current, Into Inputs - 30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratngs" may cause permanent damage to the dev1ce. ThiS IS a stress rat1ng only and 
func!Jonal operation of the device at these or any other conditions 1n excess of those 1nd1cated 1n the operatonal sectons of th1s specifiCation IS not 
1mpl1ed Exposure to absolute max1mum ratng condi!Jons for extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS251XX 4.75 v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type. 
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FUNCTIONAL DESCRIPTION 
The LS251 is a logical implementation of a single 
pole, a-position switch the swith position controlled 
by the state of three Select inputs, So, St, S2. Both 

T74LS251 

assertion and negation outputs are provided. The 
Output Enable input (Eo) is active LOW. When is is 
activated, the logic function provided a the output is: 

Z = E • (1 0 • S0 • s, • S2 + 1, • So • S, • S2 + l2 • So • S, • S2 + l3 • So • S, • S2 + 

+ l4 • S0 • S, • S2 + 15 • S0 • S, • S2 + 16 • Sa • S, • S2 + l7 • Sa • S, • S2). 

When the output Enable is HIGH, both outputs are 
in the high impedance (high Z) state. This feature al
lows multiplexer expansion by tying the outputs of 
up the 128 devices together. When the output sot 
the 3-state devices are tied together, all but one, 

TRUTH TABLE 

Eo 52 s, 
H X 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don"! care 
(Z) = H1gh impedance 

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

So lo I, 12 

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

device must be in the high impedance state to avoid 
high currents that would exceed the maximum ra
tings. The Outputs Enable signals should be 
designed to ensure there is no overlap in the active 
LOW portion of the enable voltage. 

13 14 Is Is 17 z z 
X X X X X (Z) (Z) 
X X X X X H L 
X X X X X L H 
X X X X X H L 
X X X X X L H 
X X X X X H L 
X X X X X L H 
L X X X X H L 
H X X X X L H 
X L X X X H L 
X H X X X L H 
X X L X X H L 
X X H X X L H 
X X X L X H L 
X X X H X L H 
X X X X L H L 
X X X X H L H 
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T74LS251 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

I Symbol Parameter i Limits Test Condition 
Unit I 

I Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 

I 
2.0 I Guaranteed Input HIGH v 

Voltage tor all Inputs 

I V1L i Input LOW Voltage 

I 
0.8 Guaranteed Input LOW v 

Voltage tor all Inputs 

Vco Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, I1N = -18 mA v 

VoH Output HIGH Voltage 

I 
2.4 3.4 Vee = MIN, loH = - 2.6 mA v 

v,N = v,H or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1H or V1L ~ 

0.35 0.5 loL = 8.0 mA per Truth Table v 

lozH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V, IJA 
Vf_ = 2.0 V 

I lozL Output Off Current LOW -20 Vee= MAX, VouT = 2.7 V, IJA 
I v'E = 2.0 v 

hH 
I 

Input HIGH Current 20 Vee= MAX, V1N = 2.7 V IJA 
0.1 Vee = MAX, V1N = 7.0 V mA 

hL Input LOW Current -0.4 Vee = MAX, V,N = 0.4 V mA 

los Output Short Circuit Current -30 -130 Vee= MAX, VouT = 0 V mA 
(note 2) 

Icc 
1 

Power Supply Current 

j I 
Vee= MAX, mA 

Outputs LOW 6.0 10 VouT = 4.5 V, Vf_ = 0 V 
Outputs Off 7.0 12 VouT = 4.5 V, Vf_ = 4.5 V 

AC CHARACTERISTICS : (T A = 25 aC) 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tPLH PropagatiQn Delay, 20 33 F1g. 1 ns 
tPHL Select to Z Output 21 33 r----
tPLH Propagation Delay, 28 45 Fig. 2 ns 
tPHL Select to Z Output 28 45 

r----
tPLH Propaga_!!on Delay, 10 15 Fig. 1 ns 
tPHL Data to Z Output 9.0 15 

Vcc=5.0V f----
tPLH Propagation Delay, 17 28 F1g. 1 CL = 15 pF ns 
tPHL Data to Z Output 18 28 

f----
tpzH Oujput Enable T1me 17 27 F1gs 4,5 ns 
tpzL to Z Output 24 40 

-
tpzH Output Enable T1me 30 45 FigS 3,5 ns 
tpzL to Z Output 26 40 

tPHZ Ou!Put Disable Time 37 55 FIQS 3,5 ns 
tpLz to Z Output 15 25 

Vee = 5.0V -
tPHZ Output Disable Time 30 45 Figs 4,5 CL = 5 pF ns 
tPLZ to Z Output 15 25 

Notes: 1) Cond1t1ons for tesbng, not shown m the Table, are chosen to guarantee operabon under ''worst case" cond1t1ons. 
2) Not more than one output be shorted at a t1me 
3) Typical values are at Vee = 5.0V, TA = 25"C 

4/5 

390 



T74LS251 

3-STATE AC WAVEFORMS AC LOAD CIRCUIT 

Figure 1. Figure 2. 

SC-0113 

Figure 3. Figure 4. 

Figure 5. 

F SWITCHING POSITION 

~ sw~ Symbol SW1 SW2 
TO OUTPUT .... .. __.. 

lpzH Open Closed UNDER TEST ... 
lPZL Closed Open 

I.OKQ lpLZ Closed Closed 

lPHZ Closed Closed 
ALL DIODES 
ARE 1Nl064 I c, 

1 SW2 

J-
c;,(-0012 
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T74LS253 

DUAL 4-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 

• SCHOTIKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• NON INVERTING 3-STATE OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The LSTIUMSI T74LS253 is a very high speed 
Dual 4-lnput Multiplexer with 3-state outputs. It can 
select two bits data from four sources using com
mun select inputs. The outputs may be individually 
switched to a high impedance state with a HIGH on 
the respective Output Enable (Eo) inputs. allowing 
the outputs to interface directly with bus oriented 
systems. It is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TIL families. 

PIN NAMES 

So-S, COMMON SELECT INPUT 

Multiplexer A 

Eo a OUTPUT ENABLE (actove LOW} INPUT 
loa-13a MULTIPLEXER INPUTS 
z. MULTIPLEXER OUTPUT 

Multiplexer B 

Eob OUTPUT ENABLE (actove LOW} INPUT 
lob-13b MULTIPLEXER INPUTS 
zb MULTIPLEXER OUTPUT 

September 1988 

Bl 
(Plastic Package} 

Dl 
(Ceramic Package} 

• Ml Cl 
(Micro Package} (PlastiC Chop Carrier} 

ORDER CODES : 
T74LS253 01 T74LS253 C1 
T74LS253 B1 T74LS253 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

CHIP CARRIER 

9 10 11 12 1] 

NC = No Internal Connectoon 
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T74LS253 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1 6 54 3 1011121315 

14 

2 

Vee= Pin 16 
GND =PinS 
() = Pon numbers 

TRUTH TABLE 

Select Data 
Inputs Inputs 

So 51 Ia 11 lz 
X X X X X 
l l l X X 
l l H X X 
H l X l X 
H l X H X 
l H X X l 
l H X X H 
H H X X X 

13 

X 
X 
X 
X 
X 
X 
X 
l 

l[-1161 

Output 
Enable 

Eo 

H 
l 
l 
l 
l 
l 
l 
l 

E.. "" Ito Ia. 
(11 161 (51 141 

Output 

z 
(Z) 
l 
H 
l 
H 
l 
H 
l 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Don1Care 
(Z) = Hogh Impedance (off) 

LC~I111 

H H X X X H l H Address onputs So and s, are common to both sectoons. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value 

Vee Supply Voltage -0.5 to 7 

v, Input Voltage, Applied to Input -05to15 

Vo Output Voltage, Applied to Output -0.6 to 10 

I, Input Current, onto Inputs -30 to 5 

lo Output Current, into Outputs 50 

Unit 

v 
v 
v 

mA 

rnA 

Stresses on excess of those listed under "Absolute Maxomum Ratings" may cause psnnanent damage to the device Thos os a stress rating only and 
funcbonal opsrabon of the deviCe at these or any other conditoons on excess of those indicated on the opsrational sections of this specification os nof 
omplied Exposure to absolute maxomum rabng conditions for extended penods may affect device rehaboltty 
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T74LS253 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS253XX 4. 75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 

XX = pad<age type. 

FUNCTIONAL DESCRIPTION 
The LS253 contains two identical 4-lnput Multi
plexers with 3-state outputs. They select two bits 
from four sources selected by common select inputs 
(SO, S1 ). The 4-input multiplexers have individual 
Output Enable (Eoa. Eob) inputs which when HIGH, 
forces the outputs to a high impedance (high Z) 
state. 

The LS253 is the logic implementation of a 2-pole, 
4-position switch, where the position of the switch is 
determined by the logic levels supplied to the two 
Select Inputs. The logic equations for the outputs 
are shown below. 

Za = E a • (laa • S 1 • So+ ha • S 1 

Zb = E b • (lOb • S 1 • So+ hb • S 1 • So+ 12a • S1 • So+ ba • S1 • So) 
If the outputs of 3-state devices are tied together, all Enable signals to 3-state devices whose outputs are 
but one device must be in the high impedance state tied together are designed so that there is no over-
to avoid high currents that would exceed the maxi- lap. 
mum ratings. Designers should ensure that Outputs 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 

·----- for All inputs 

Veo Input Clamp Diode Voltage -0.65 . 1.5 Vee= MIN, hN = ·18 rnA 

VoH Output HIGH Voltage 2.4 3.1 Vee= MIN, loH =- 2.6 rnA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, 
V1N = V1H or V1L 

0.35 0.5 loL = 8.0 rnA per Truth Table 

lozH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V 
v"E = 2.o v 

lozL Output Off Current LOW . 20 Vee = MAX, V1N = 0.4 V 
v"E = 2.o v 

hH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V --

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short C1rcu1t Current -30 -130 Vee= MAX 
(note 2) 

----~-~--

Icc Power Supply Current 
Outputs LOW 7.0 12 Vee= MAX, V1N = 0 V, 

v"E = 2.o v 
Outputs Off 8.5 14 Vee = MAX, V1N = 4.5 V, 

v"E = 2.o v 
- --- ----~-

Notes : 1. Cond1t1ons for test1ng, not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons 
2. Not more than one output should be shorted at a time. 
(') Typ1cal values are at Vee= 5.0 V, TA = 25 ·c. 

Unit 

v 

v 

v 
v 

v 
r--------

v 

!lA 

!lA 

!lA 
rnA 

rnA 

rnA 

--
rnA 
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T74LS253 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

tPLH Propagation Delay, 17 25 Fig. 1 ns 
tPHL Data to Output 13 20 

CL = 15 pF 
tPLH Propagation Delay, 30 45 Fig. 1 ns 
tPHL Select to Output 21 32 

tpzH Output Enable Time 15 28 Figs. 4, 5 ns 
to HIGH Level CL=15pF 

tpzL Output Enable Time 15 23 Figs. 3, 5 RL = 2 kQ ns 
to LOW Level 

tPLZ Output D1sable Time 18 27 Figs. 3, 5 ns 
from LOW Level CL = 5 pF 

tPHZ Output Disable Time 27 41 Figs. 4, 5 RL =2 kn ns 
from HIGH Level 

STATE AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1. Figure 2. 

5(-0013 

Figure 3. Figure 4. 
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T74LS253 

FigureS. 

F SWITCHING POSITIONS 

\ SW~ Symbol SW1 SW2 

TO OUTPUT 
IPZH Open Closed .. 

UlllfR TEST ,..., r IPZL Closed Open 

IPLZ Closed Closed 

IPHZ Closed Closed 

All DKXJES 
ARE .. 1064 

Iq lswz 
SC-0112 

515 
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T74LS256 

DUAL 4-BIT ADDRESSABLE LACTH 

• SERIAL-TO-PARALLEL CAPABILITY 
• OUTPUT FROM EACH STORAGE BIT AVAIL-

ABLE 
• RANDOM (addressable) DATA ENTRY 
• EASILY EXPANDABLE 
• ACTIVE LOW COMMON CLEAR 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS256 is a Dual 4-Bit Addressable Latch 
with common control inputs ; these include two Ad
ltr_ess inputs (Ao, A1), an active LOV't_Enable input 
(E) and an active LOW Clear input (C). Each latch 
has a Data input (D) and four outputs (Oo-Oa). 
When the Enable (E) is HIGH and the Clear input (C) 
is LOW, all outputs (Oo-03),are LOW. Dual4-chan
nel demultiplexing occurs when the C and E are both 

PIN NAMES 

Ao, A1 
0 8 , Db 
E c 
Ooa- Oaa. 
Oob- Oab 

ADDRESS INPUTS 
DATA INPUTS 
ENABLE (active LOW) INPUT 
CLEAR (active LOW) INPUT 
PARALLEL LATCH OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

LOW. When C is HIGH and E is LOW, the selected 
outputs (Oo-Oa). dete.!_mined by the Address inputs, 
follows D. When the E goes HIGH, the contents of 
the lacth are stored. When o~rating in the addres
sable latch mode (E = LOW, c = HIGH), changing 
more than one bit of the Address (Ao, P.-: ..:ould im
pose a transient wrong address. Therefore, th~ 
should be done only while in the memory mode (E 
=C=HIGH). 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS256 01 T74LS256 C1 
T74LS256 81 T74LS256 M1 

CHIP CARRIER 

910111213 

J JPC-OWl 

NC = No Internal ConnecbOn 
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LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee= P1n 16 
GND = P1n 8 

3 

I 

4 5 6 7 

() = Pin numbers 

MODE SELECTION 

E c Mode 

L H Addressable Latch 
H H Memory 
L L Dual 4--Channel Demultiplexer 
H L Clear 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, into Inputs 

Ia Output Current, into Outputs 

2 1 15 14 u 

I 

L(-0062 

9 1011 12 

Value Unit 

- 0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 mA 

30 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the deviCe. This is a stress rating only and 
functional operation of the deVICE! at these or any other oondrt1ons 1n excess of those Indicated 1n the operational secllons of this speclficabon IS not 
1mplied Exposure to absolute max1mum rabng conditions for exfended penods may affect deVIce reliability. 
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GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Min. I Typ. I Max. 
T74LS256XX 4. 75 v I 5.o v I 5.25 v 

XX = package type. 

TRUTH TABLE 

c E D Ao A, Oo a, 
L H X X X L L 

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

H H X X X On-1 On-1 

H L L L L L On-1 
H L H L L H On-1 
H L L H L On-1 L 
H L H H L On-1 H 
H L L L H On-1 On-1 
H L H L H On-1 On-1 
H L L H H On-T On-1 
H L H H H On-1 On-1 

H =HIGH Voltage Level, L =LOW Vonage Level, X= Don't Care 

~ SCS·1110MSON A..""f/ ~UI:Ilil@~l!©OOUICI! 

T74LS256 

Temperature 

0 °C to+ 70 °C 

Q2 Q3 Mode 

L L Clear 

L L Demultiplexer 
L L 
L L 
L L 
L L 
H L 
L L 
L H 

On-1 On-1 Memory 

On-1 On-1 Addressable 
On-1 On-1 Latch 
On-1 On-1 

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

· On-1 L 
On-1 H 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 IJA 
v,N = v,H or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, 

0 35 0.5 
V1N = V1H or v,L 

loL = 8.0 rnA per Truth Table 

hH Input HI§H Current Vee= MAX, V1N = 2.7 V 
AQ, A1, C, Da, Db, 20 
E 40 

Input HI§H Current Vee = MAX, V1N = 7.0 V 
/>.,],A,, C, Da, Db, 0.1 

I E 02 

hL Input LQ_W Current Vee = MAX, V1N = 0.4 V 
f!!_o, A,, C, Da, Db, -0.4 
E -0.8 

los Output Short Circuit Current -20 - 100 
I 

Vee= MAX 
(note 2) 

Icc Power Supply Current 20 25 Vee= MAX 
Notes: 1. Conditions for testmg, not shown 1n the Table. are chosen to guarantee operation under "worst case" conditions 

2. Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee= 50 V. T• = 25 ·c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions 

tPLH Turn-off Delay, Enab. to Out. 20 27 Fig. 1 
tPHL Turn-on Delay, Enab. to Out. 16 24 

tPLH Turn-off Delay, Data to Out. 20 30 Fig. 2 
tPHL Turn-on Delay, Data to Out. 13 20 Vee= 5.0 V 

tPLH Turn-off Delay, Addr. to Out. 20 30 Fig. 3 CL=15pF 

tPHL Turn-on Delay, Addr. to Out. 14 24 

tPHL Turn-on Delay, Clear to 12 23 F1g. 5 
Output 
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Unit 

v 

v 

v 

v 

v 
r----------

v 

j.iA 

rnA 

rnA 

, 

rnA 

rnA 

Unit 

ns 

ns 

ns 

ns 
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AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

IsH Set·up Time HIGH, 20 13 
Data to Enable ns 

thH Hold Time HIGH, 0 -7.0 
Data to Enable 

Vee= 5.0 V Fig. 4 
t 8 L Set-up Time LOW, 15 7.0 

Data to Enable ns 

thL Hold Time LOW, 0 10 
Data to Enable 

tsA-E Set-up Time, Address to 0 -7.0 Vee =5.0 V Fig. 6 ns 
Enable (note 4) 

!wE Enable Pulse Width 17 12 Vee= 5.0 V Fig. 1 ns 

Notes : 4. The address to Enable Set-up Time IS the bme befor 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. 

5: The shaded areas indiCate when the inputs are permitted to change lor predictable output performance 

AC WAVEFORMS 

Figure 1 :Turn-On and Tum-off Delays, Enable to 
Output and Enable Pulse Width. 

OTHER CONDITIONS: C = H, A= STABLE 

Figure 3 : Tum-On and Tum-Qff Delays, Address 
to Output. 

.. 

.. 

OTHER CONDITIONS :E = L, C = L, D= H 

Figure 2 :Tum-on and Turn-Off Delays, Data to 
Output. 

-· 
OTHER CONDITIONS: E = L, C =STABLE 

Figure 4 : Set-up and Hold Time, Data toEnable. 

/Jf/1 
OTHER CONDITIONS : C = H, A= STABLE 
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Figure 5 :Turn-On Delays, Clear to Output. 

OTHER CONDITIONS : E = H 

6/6 
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Figure 6 : Set-up Time, Address to Enable 
(see notes 4 and 5). 

·~--'!_ .. _"_""_"_" ______ _ 
iLLLLLLLLLLLLLL~ t,_ 

OTHER CONDITIONS : C = H 



T74LS257A 

QUAD 2-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 

• SCHOTIKY PROCESS FOR HIGH SPEED 
• MULTIPLEXER EXPANSION BY TYING OUT

PUTS TOGETHER 
• NON-INVERTING 3 STATE OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The LSTIUMSI T74LS257A is a Quad 2-lnput Mul
tiplexer with 3-state outputs. Four bits of data from 
two sources can be selected using a Common Data 
Select input. The four outputs present the selected 
data in true (non-inverted) form. The outputs may be 
switched to a high impedance state with a HIGH on 
the common Outputs Enable (Eo) Input, allowing the 

PIN NAMES 

§ COMMON SELECT INPUT 
Eo Output Enable (active LOW) INPUT 
loa-loct DATA INPUTS FROM SOURCE 0 
l1a-l1ct DATA INPUTS FROM SOURCE 1 
Za-Zct MULTIPLEXER OUTPUT 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

outputs to interface directly with bus oriented sys
tems. It is fabricated with the Schottky barrier diode 
process for high speed and is completely com
patible with all TIL families. 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS257A D1 T74LS257A C1 
T74LS257A B1 T74LS257A M1 

CHIP CARRIER 

9 10 11 12 11 

NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 

152 3 56 14131110 

s 

4 7 12 9 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 7 v 
v, Input Voltage, Applied to Input -0.5 to+ 5.5 v 
Vo Output Voltage, Applied to Output -0.5 to+ 5.5 v 
I, Input Current. Into Inputs -30to+5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those listed under • Absolute Max1mum Ratmgs· may cause penn anent damage 10 the device. 
This 1s a stress ra~ng only and fu~onal oper~on oflhe device at these or any other condlllons 1n excess of those Indicated 1n the o~onal ~ons 
of this spectficaOOn 1s not 1mphed. Exposure to absolute max1mum rat1ng cond!Jons tor extended penods may affect device rel1abllrty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T7 4LS257 AXX 4.75 v 1 5.o v L s.25 v 0 °C to+ 70 °C 
XX = package type 

FUNCTIONAL DESCRIPTION 

The LS257A is a Quad 2-lnput Multiplexer with 3-
state outputs. It selects four bits of data from two 
sources under control of a Common Data Select In
put. When the Select Input is LOW, the Ia inputs are 
selected and when Selected is HIGH, the 11 inputs 
are selected. The data on the selected inputs 
appear at the outputs in true (non-inverted) form. 
The LS257A is the logic implementation of a 4-pole, 
2-position switch where the position of the switch is 
determined by the logic levels supplied to the Select 
Input. The logic equations for outputs are show 
below: 

2/5 
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Za = E 0•(11a•S + IOa•S)Zb = E 0•(11beS + IOb•S) 

Zc = E 0•(11ceS + IOc•S)Zd = E 0•(11d•S + IOd•S) 

When the Output Enable lnput(Eo) is HIGH, the out
puts are forced to a high impedance "off" state. If the 
outputs are tied together, all but one device must be 
in the high impedance state to avoid high currents 
that would exceed the maximum ratings. Designers 
should ensure that Output Enable signals to 3-state 
devices whose outputs are tied together are 
designed so there is no overlap. 



T74LS257A 

TRUTH TABLE 

Output Select 
Enable Input 

Eo s 
H X 
L H 
L H 
L L 
L L 

Data 
Inputs 

Ia I, 

X X 
X L 
X H 
L X 
H X 

Outputs 

z 
(Z) 
L 
H 
L 
H 

H = HIGH Voltage Level 
L = LOW Vonage Level 
X = Don't Care 
(Z) = H1gh 1mpedance (off) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol j Parameter ~--.-'L=i=mits 1 Test Condition 
,__ __ __, __________ ~Min. , Typ. (*~ax. i (note 1) 

V1H Input HIGH Voltage 

Input LOW Voltage 

2 0 · 1 1 Guaranteed Input HIGH Voltage 
for All Inputs 

0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Unit 

v 

v 

f----CV-<co~--+-l"'n"'p"'-ut,_C=Iamp Diode Volta,.,g,e_~---t-l _·_,0__,6,5'-+-i _-_1'-'."'-5~--'V'"'c"'c'--=---"-M"'IN-",'"'I""'N'-=--1'-'8,_m""""'A'------t--V~-I 
VoH j Output HIGH Voltage 2.4 3 1 Vee = MIN, loH =- 2.6 mA V 

v,N = V1H or V1L per Truth Table 

VoL 

lozH 

lozL 

' 0.35 i 0.5 

' Output LOW Voltage , 1 0.25 , 0.4 loL = 12 mA I Vee = MIN, 

I 
VIN = VIH or VIL 

1 loL = 24 mA per Truth Table 

i Output Off Current HIGH I 20 j Vee = MAX, Vour = 2.7 V 

1 Output Off Current LOW I -20 I Vee = MAX, V1N = 0.4 V 

Vee= MAX, V1N = 2.7 V 

v 
f-

v 

Input HIGH 
I Current 

1 
Other Inputs 1 

1
. ! 20 

~lnp~u_t~-~---+---4-4~0~~------------+--~ 
mA Other Inputs I 0.1 

'r-----------~_,S,_I~n~pu~t'----'~--~' ---t----'0~.2~+-------------t-----1 
Input LOW Other Inputs ,I - 0.4 j Vee = MAX, V1N = 0.4 V 

Vee = MAX, V1N = 7.0 V 

los 

Icc 

Current i S Input - 0.8 1 

Output Short CirCUli Current - 30 I - 130 
(note 2) I 

1 
Power Supply Current 

' Total Output HIGH 10 
Total Output LOW 16 

Vee= MAX 
! 

! Vee= MAX 

rnA 

rnA 

i rnA 

Total output 3-st=a"-'te'-----.,.--::--:---~----'----'-19"--..L.---,---,-----.,----,----'-----' 
Notes : 1 , Condlttons for testtng, not shown 1n the Table. are chosen to guarantee operation under "worst case" cond1t1ons. 

2l Not more than one output should be shorted at a t1me 
(") Typ1cal values are at V,c =5o V T, = 25 C 

3/5 

407 



T74LS257A 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, 
tPHL Data to Output 

tPLH Propagation Delay, 

tPHL Select to Output 

tpzH Output Enable Time 
to HIGH Level 

tpzL Output Enable Time 
to LOW Level 

tPLZ Output Disable Time 
from LOW Level 

IPHZ Output Disable T1me 
from HIGH Level 

WAVEFORMS 

Figure 1. 

Figure 3. 
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Min. 

SC-0013 

Limits 

Typ. Max. 

9 18 
11 18 

16 21 
19 25 

17 30 

17 30 

15 25 

17 30 

Figure 2. 

Figure 4. 

Vour 

Test Conditions 
(note 1) 

fig. 1 

fig. 1 
Vee =5.0 V 
cl = 45 pF 

figs. 4, 5 RL = 667 Q 

figs. 3, 5 

figs. 3, 5 
Vee =5.0 V 

f1gs. 4, 5 CL = 5pF 

1 3V 

Unit 

ns 

r--
ns 

r--
ns 

1--
ns 

ns 

1--
ns 

>=VoH 
"'1 3V 
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Figure 5. 

F 
SWITCHING POSITIONS 1 SW1 

TO OUTPUT Symbol SW1 SW2 
IHlER TEST ..... r lpzH Open Closed 

lPZL Closed Open 

IPLZ Closed Closed 

ALL DIODES lpHZ Closed Closed 
ARE 113064 

I~ lSW2 

S[.., 
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T74LS258A 

QUAD 2-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 

• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIPLEXER EXPANSION BY TYING OUT

PUTS TOGETHER 
• INVERTING 3 STATE OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS258A is a Quad 2-lnput Multiplexer with 
3-state outputs. Four bits of data from two sources 
can be selected using a Common Data Select Input. 
The four outputs present the selected data in the 
complement (inverted) form. The outputs may be 
switched to a high impedance state with a HIGH on 
the common Outputs Enable (Eo) Input, allowing the 

PIN NAMES 

.§ COMMON SELECT INPUT 
Eo Output Enable (active LOW) Input 
loa-lod DATA INPUTS FROM SOURCE 0 
1, 0 -ltd DATA INPUTS FROM SOURCE 1 
Za-Zd Multiplexer Output 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

outputs to interface directly with bus oriented sys
tems. It is fabricated with the Schottky barrier diode 
process for high speed and is completely com
patible with all TTL families. 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS258A D1 T74LS258A C1 
T74LS258A B1 T74LS258A M1 

CHIP CARRIER 

, ~ ';! ~.9 

"' 
18 lo. 

2, 17 

"' 16 NC 

"" 
1~ z. 

"' 
14 "' 9 10 11 12 1l 

" PC-0105 
~i!i ~...1~ 

NC = No Internal Connection 
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LOGIC SYMBOL AND LOGIC DIAGRAM 

Eo ~. 

"" 
~b "' ~' 1,; ~d ~d s 

1151 121 (31 151 161 1141 1131 1111 1101 111 

152 3 5 614131110 

Eor..~t.lalto ltcJ,.Ia.rlw 

s 

LC-1164 

4 7 12 9 

z. it. z. l.t l(-0085 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to+ 7 v 
v, Input Voltage, Applied to Input - 0.5 to+ 15 v 
Vo Output Voltage, Applied to Output - 0.5 to+ 5.5 v 
I, Input Current, Into Inputs - 30 to+ 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those listed under "Absolute Maximum Rabngs" may cause pennanent damage to the dev1ce 
This IS a stress ra~ng only and fu~onal opera~ on of the dev1ce at these or any other conditions 1n excess of those 1nd1cated 1n the operabonal s~ons 
of thiS speclfica~on IS not 1mphed. Exposure to absolute max1mum rat1ng conditions for extended penods may affect dev1ce rehabllrty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS258XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 

FUNCTIONAL DESCRIPTION 
The LS258A is a Quad 2-lnput Multiplexer with 3-
state outputs. It selects four bits of data from two 
sources under control of a Common Select Input 
(S). When the Select is LOW, the Ia inputs are 
selected and when Selected is HIGH, the 11 inputs 
are selected. The data on the selected inputs ap
pear at the outputs in inverted form. 

The LS258A Quad 2-lnput Multiplexer is the logic 
implementation of a 4-pole, 2-position switch where 

2/5 

412 

the position of the switch is determined by the logic 
levels supplied to the Select Input. The Logic equa
tions .f9r the outputs are..§how below : 
Za = E 0•(11a•S + IOa•S) 

- -
Zb = E 0•(11 b•S + IOb•S) 

Zc = E 0•(11 c•S + IOc•S) 

ld = E 0•(11d•S + IOd•S) 

When the Output Enable Input (E a) is HIGH, the out-
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puts are forced to a high impedance "off" state. If the 
outputs of the 3-state are tied together, all but one 
device must be in the high impedance state to avoid 
high currents that would exceed the maximum 

ratings. Designers shoud ensure that Output Enable 
signals to 3-state devices whose outputs are tied 
together are designed so there is no overlap. 

TRUTH TABLE 

Output Select 
Enable Input 

Eo s 
H X 
L H 
L H 
L L 
L L 

Data 
Inputs 

lo 11 

X X 
X L 
X H 
L X 
H X 

Outputs 

z 
(Z) 
H 
L 
H 
L 

H =HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
(Z) = High 1mpedance (off) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condjtion 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH VoltaQe 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW VoltaQe 

Vco Input Clamp Diode Voltage . 0.65 -1.5 Vee= MIN, liN= ·18 rnA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = · 2.6 rnA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 12 rnA Vee= MIN 

0.35 0.5 loL = 24 rnA V1N = V1H or V1L 
per Truth Table 

lozH Output Off Current-HIGH 20 Vee= MAX, VouT = 2.7 V, 

lozL Output Off Current-LOW . 20 Vee= MAX, VouT = 0.4 V, 

hH Input HIGH Other Inputs 20 Vee= MAX, V1N = 2.7 V 
Current S Inputs 40 

Other Inputs 0.1 Vee= MAX, V1N = 7.0 V 
S Inputs 0.2 

I1L Input LOW Other Inputs -0.4 Vee = MAX, V1N = 0.4 V 
Current S Inputs . 0.8 

los Output Short Circuit Current . 30 ·130 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current Vee= MAX 
Total, Output HIGH 7 
Total, Output LOW 14 
Total, Output 3-state 19 

Notes : 1) Cond111ons for tes11ng, not shown in the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons. 
2) Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 5.0 V, TA = 25 •c 

Unit 

v 
v 
v 
v 

r--'!.-
v 

!!A 

!!A 

!!A 

rnA 

rnA 

rnA 

rnA 
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AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, 
tPHL Data to Output 

tPLH Propagation Delay, 
tPHL Select to Output 

tpzH Output Enable Time 
to HIGH Level 

tpzL Output Enable Time 
to LOW Level 

tplz Output Disable Time 
from LOW Level 

tPHZ Output Disable Time 
from HIGH Level 

WAVEFORMS 

Figure 1. 

Figure 3. 
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Min. 

SC-DDB 

Limits 
Test Conditions Unit 

Typ. Max. 

8 18 fig. 1 ns 
11 18 

1---
15 21 fig. 1 ns 
18 25 Vee=5.0V 

CL = 45 pF 1---
18 30 figs. 4, 5 RL = 667 n ns 

18 30 figs. 3, 5 
1---

ns 

16 25 figs. 3, 5 ns 

Vee= 5.0 V 
1--

18 30 figs. 4, 5 CL = 5 pF ns 

Figure 2. 

Figure 4. 

VE 

VQUT 13V 
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Figure 5. 

F l sw~ SWITCHING POSITIONS 

TO OUTPUT Symbol SW1 SW2 ... ... ... 
UIIII£R TEST .... ... ... ... lpzH Open Closed 

IPZL Closed Open 

.A IPLZ Closed Closed 

ALL DIODES IPHZ Closed Closed 
ARE 113064 

r~ lSW2 

SC-1112 
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• SERIAL-TO-PARALLEL CONVERSION 
• EIGHT BITS OF STORAGE WITH OUTPUT OF 

EACH BIT AVAILABLE 
• RANDOM (addressable) DATA ENTRY 
• ACTIVE HIGH DEMUL TIPLEXING OR DECOD-

ING CAPABILITY 
• EASILY EXPANDABLE 
• COMMON CLEAR 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS259 is a high speed 8-bit Addressable 
Latch designed for general purpose storage applica
tions in digital systems. It is a multifunc-tional device 
capable of storing single line data in eight addres
sable latches, and also a 1-of-8 decoder and demul
tiplexer with active HIGH outputs. The device also 
incorporates an active LOW common Clear for 
resetting all latches, as well as, an active LOW 
Enables. 

PIN NAMES 

Ao, A,, A2 
D 
E 
c 
Oo to Q7 

September 1988 

ADDRESS INPUTS 
DATA INPUT 
ENABLE (act1ve LOW) INPUT 
CLEAR (active LOW) INPUT 
PARALLEL LATCH OUTPUTS 

T74LS259 

8-BIT ADDRESSABLE LATCH 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS259 D1 T74LS259 C1 
T74LS259 B1 T74LS259 M1 

PIN CONNECTION (top view) 

DUAL IN LINE 

CHIP CARRIER 

9 10 11 12 13 

NC ~ No Internal Connec11on 
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T74LS259 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1 
2 
3 

14 13 

i I 
1545679101112 

Vee= Pin 16 
GND =Pin 8 
( ) = Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

It Input Current, into Inputs 

lo Output Current, into Outputs 

LC-1165 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

30 rnA 
Stresses tn excess of those listed under "Absolute Maxtmum Rattngs" may cause permanent damage to the device. This is a stress ranng only 
oand functional operation to the device at these or any other concitions in excess of those tndicated tn the operational sect10ns of this specifica
tion ts not tmplied. Exposure to absolute maxtmum ranng condrtions tor extended penods may affect devtce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS259XX 4.75 v 1 5.o v 1 5.25 v 0 °C to+ 70 °C 
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T74LS259 

TRUTH TABLE· PRESENT OUTPUT STATES AND MODE SELECTION 

c E D Ao A1 A2 ao a1 Q2 Q3 Q4 
L H X X X X L L L L L 
L L L L L L L L L L L 
L L H L L L H L L L L 
L L L H L L L L L L L 
L L H H L L L H L L L 

L L H H H H L L L L L 

H H X X X X Qn-i 

H L L L L L L Q n-1 Q n-l Q n-1 

H L H L L L H On-1 On-'1 

H L L H L L Qn-i L Qn-,1 

H L H H L L Qn-i H Qn-i 

H L L H H H Qn-l 
H L H H H H Qn-l 

FUNCTIONAL DESCRIPTION 
The LS259 has four modes of operation as shown 
in the mode selection table. In the addressable latch 
mode, data on the Data line (D) is written into the ad
dressed latch. The address latch will follow three 
data input with all non-addressed latches remaining 
in their previous states. In the memory mode, all 
latches remain in their previous state and are unaf
fected by the Data or Address input. In one-of-eight 
decoding or demultiplexing mode, the addressed 
output will follow the state of the D input with all 

Q5 
L 
L 
L 
L 
L 

L 

as Q7 Mode E C Mode 
L L Clear L H Addressable Latch 
L L Demult~I= H H Memory 
L 1;, L L Active HIGH Eight-
L L Channel 
L L Demultiplexer 

H L Clear 

L H 

Memory 

Address;: 

Latch 

X= Don't Care 

L 
L = LOW Vottage Level 

Q n-1 H = HIGH Voltage Level 
Qnl H Qn-1 Previous Output State 

other inputs in the LOW stae. In the clear mode all 
outputs are LOW and unaffected by the address and 
data inputs. 

When operating the LS259 as an addressable latch, 
changing more than one bit of the address could im
pose a transient wrong address. Therefore, this 
should only be done while in the memory mode. The 
truth table below summarizes the operations of the 
LS259. 
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T74LS259 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v1H Input HIGH Voltage 2.0 Guaranteed Input HIGH v 
Voltage for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW v 
Voltage for all Inputs 

Veo Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH =- 400 J.IA v 
I 

I 
VIN = VIH or VIL per Truth Table 

VoL I Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN v 
V1N = V1H or V1L -

I I 
0.35 0.5 loL = 8.0 rnA per Truth Table v 

IIH Input HIGH C~ent Vee= MAX, V1N = 2.7 V J.IA 
~.A,, A2, D, C, 20 
E 40 

Input HIGH C~r:rent Vee = MAX, V1N = 7.0 V rnA 
~. A1, A2, D, C, 0.1 
E 0.2 

hL Input LOW Cur:rer:!_t Vee = MAX, V1N = 0.4 V rnA 
Ao, A,, A2, D, C, E - 0.4 

los Output Short Circuit Current -20 -100 Vee = MAX, Vour = 0 V rnA 
(note 2) 

Icc SUflPIY Current 20 36 Vee= MAX rnA 
Notes 1 Cond1t1ons for testmg, notshown 1n the table are chosen to guarantee operat1onunder worst case cond1t1ons. 

2. Not more than one output should be shorted at a t1me. 
(') Typ1cal values are at Vee= 50 V, T, = 25 ·c. 

AC CHARACTERISTICS : T A = 25 oc 
Limits 

Symbol Parameter 
Min. Typ_ Max_ 

Test Conditions Unit 

tPLH Turn-off Delay, Enab. to Out. 22 35 Fig. 1 ns 
tPHL Turn-on Delay, Enab. to Out. 15 24 

tPLH Turn-off Delay, Fig. 2 ns 
tPHL Data to Output 20 32 

Turn-on Delay, Vee= 5.0 V 

Data to Output 13 21 CL = 15 pF 

tPLH Turn-off Delay, Addr. to Out. 24 38 Fig. 3 ns 
tPHL Turn-on Delay, Addr. to Out. 18 29 

tPHL Turn-on Delay, Fig. 5 ns 
Clear to Output 17 27 
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AC SET-UP REQUIREMENTS: TA = 25°C 

Limits 
Symbol Parameter 

Min. ! Typ. 

IsH Set-up Time HIGH, 
I Data to Enable 20 13 

tnH Hold Time HIGH, 
! Data to Enable 0 -7.0 

IsH Set-up Time LOW, 

I Data to Enable 15 7.0 
tnH Hold Time LOW, I 

Data to Enable 0 ' 10 

tsA-E Set-up Time, Address 
to Enable (note 4) 

I 0 : -7.0 

' 

lpwE Enable Pulse Widht I 17 

AC WAVEFORMS 

Figure 1 : Turn-On and Turn-Off Delays, Enable 
Output and Enable Pulse Width. 

OTHER CONDITIONS: C = H, A= STABLE 

Figure 3 :Turn-On and Turn-Off Delays, Address 
to Output. 

~ i"' 
I 

~ {_~ kf; •. '" 

OTHER CONDITIONS : E = L, C = L, D = H 

12 

T74LS259 

Test Conditions Unit 
Max. 

I 

ns 
Fig.4 

-

vee= 5.o v 
ns 

I 
Fig.6 ~ 

~ F1g.1 

Figure 2 :Turn-On and Turn-Off Delays, Data to 
Output. 

'"'"J ·~l,--
\.._. ______ __)!"" 

OTHER CONDITIONS: E = L, C = H, A= STABLE 

Figure 4 : Set-up and Hold Time, Data to Enable 

OTHER CONDITIONS: C = H, A= STABLE 
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T74LS259 

Figure 5: Turn-On Delay Clear to Output. 

OTHER CONDITIONS : E = H 

6/6 
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Figure 6 : Set-up Time, Address to Enable 
(see notes 4 and 5). 

A 11/////////////////////;01 STABLE ADOR(S~ 
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OTHER CONDITIONS : C = H 



DESCRIPTION 
The T74LS260 is a high speed DUAL 5-INPUT NOR 
GATE fabricated in LOW POWER SCHOTIKY 
technology. 

SCHEMATIC DIAGRAM 

'• 

i ~ ~J 
~' 
~. 
f---..:'J~ ..., 

~ 
~ 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS260 

DUAL 5-INPUT NOR GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS260 D1 T74LS260 C1 
T74LS260 91 T74LS260 M1 

CHIP CARRIER 

NC = No Internal Connecllon 
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T74LS260 

SCHEMATIC DIAGRAM 

A B c 0 E y 

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

v X X X H X L 
X X H X X L 
X H X X X L 
H X X X X L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5to 10 v 
It Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses tn excess of those listed under .. Absolute Maxtmum Ratings .. may cause permanent damage to the devtce. Thts ts a stress ratng only and 
tuncnonal operabon of the devtce at these or any other condtltons m excess of those tndtcated tn the operanonal secnons of thts spectficanon ts not 
tmphed Exposure to absolute maxtmum rabng condrttons for extended penods may affect devtce rehabthty 

GUARANTEED OPERATING RANGE 

Part Numbers __ S_upply_ll_olta_ge_~ Temperature 
-----------------;--Min. Typ.~_!VIax. 

4 75 V 5 0 V 5 25::.....-V~ ____ ......-:0_0.:-C_.t"'o_.+_7._,0::.__:°C::._ ____ _ T74LS260XX 
XX = package type 
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T74LS260 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Test Condition 

Unit 
Min. (note 1) 

Input HIGH Voltage 2.0 1 Guaranteed Input HIGH Treshold v 
Volta e for all In ut 

V1L Input LOW Voltage 08 Guaranteed Input LOW Treshold v 
Voltage for all Input 

Veo Input Clamfj Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 ~A v 

' V1N = V1L 

1 Output LOW Voltage ~ 
v 

hH Input HIGH Current !lA 
mA 

I1L Input LOW Current Vee = MAX, V1N = 0.4 V mA 

los Output Short C1rcu1t Current -20 -100 Vee = MAX, VouT = 0 V mA 
(note 2) 

leeH Suppl Current HIGH Vee = MAX, V1N = 0 V mA 

I eeL Suf!f!l~ Current LOW Vee= MAX, lnfluts Oflen I mA 
Notes: 1 Cond•t•ons for testmg, not shown m the table, are chosen to guarantee under "worst case" cond•t•ons 

2 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V. TA = 25 °C. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tPLH Turn Off Delay, Input to Output 5.0 15 Vee =5.0 V ns 
-

tPHL Turn On Delay. Input to Output 6.0 15 CL = 15 pF ns 
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T74LS266 

QUAD 2-INPUT EXCLUSIVE NOR GATE 

DESCRIPTION 

The T74LS266 is a high speed QUAD 2-INPUT 
EXCLUSIVE NOR GATE (with open collector out
put)fabricated in LOW POWER SCHOTTKY tech
nology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

• Open Collectlr Ou1put 

August 1988 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS266 01 T74LS266 C1 
T74LS266 B1 T74LS266 M1 

CHIP CARRIER 

NC = No lnternll COMoclion 
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T74LS266 

LOGIC DIAGRAM AND TRUTH TABLE 

In Out 

:~D-· L L H 
L H L 

~-•nv• H L L 
H H H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 lo 7 v 

v, Input Voltage, Applied to Input - 1.5 to 15 v 

Vo Output Voltage, Applied to Output 0 to 10 v 

I, Input Current, Into Inputs -30 to 5 rnA 

lo Output Current, Into Outputs 60 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. This 1s a stress ratmg only and 
luncbonal operabon of the dev1ce at these or any other condrt1ons 1n excess of those Indicated 1n the operabonal secbons of th1s specification IS not 
Implied. Exposure to absolute max1mum rabng conditions for extended penods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS266XX 4.75 v 1 5.o v 1 5.25 v 0 °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

v,H 

V1L 

Vco 

loH 

VoL 

hH 

hL 

Icc 
Notes. 
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Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 

Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 

Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

Output HIGH Current 100 Vee = MIN, VoH = 5.5 V 
ViN = v,H or v,L per Truth Table 

Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN 

0.35 0.5 loL = 8.0 rnA V1N = V1H or V1L 
per Truth Table 

Input HIGH Current 40 Vee= MAX, V1N = 2.7 V 
0.2 Vee = MAX, V1N = 7.0 V 

Input LOW Current -0.6 Vee = MAX, V1N = 0.4 V 

Power Supply Current 8.0 13 Vee= MAX 
1 For cond1t1ons shown as MIN or MAX. use the appropnate value spec1f1ed under guaranteed operating range. 
n Typical values are at Vee= 50 v. TA = 25 oc 

Unit 

v 

v 

v 
v 

~ 
v 

llA 
rnA 

rnA 

rnA 



T74LS266 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 

IPLH Propagation Delay, Other 18 30 ns 
tPHL Input LOW 18 30 vee= 5.o v -
tPLH Propagation Delay, Other 18 30 el = 15 pF, RL = 2 k.Q ns 
tPHL Input HIGH 18 30 
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• 8-BIT HIGH SPEED REGISTER 
• PARALLEL REGISTER 
• COMMON CLOCK AND MASTER RESET 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS273 is a high speed 8-Bit Register. The 
register consists of eight D-Type Flip-flops with a 
Common Clock and an asynchronous active LOW 
Master Reset. This device is supplied in a 20-pin 
package featuring 0.3 inch lead spacing. 

PIN NAMES 

CP CLOCK (active HIGH going edge) INPUT 
~D1 DATA INPUTS 
MR MASTER RESET (active LOW) INPUT 
Oo-07 REGISTER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS273 

8-BIT REGISTER WITH CLEAR 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS273 01 T74LS273 C1 
T74LS273 81 T74LS273 M1 

CHIP CARRIER 

NC = No lntern1l Conned1on 
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T74L5273 

LOGIC SYMBOL AND LOGIC DIAGRAM 

47113141718 

11 

2 56 912151619 

0, 

,.~111~1-D~--,_--i~_,--~ __ ,_-4~-4--~--+--4~-4--~--+-~ 
~~l!I~D---~--,_--~~--~--+---~~--~--+---~-f--~--+-~ 

a. 

FUNCTIONAL DESCRIPTION 
The LS273 is an 8-Bit Parallel Register with a com
mon Clock and common Master Reset. 

When the MR 1s LOW. the Q output are LOW, inde
pendent of the other inputs. Information meeting the 

set-up and hold time requirements of the 0 inputs is 
transferred to the Q outputs on the LOW-to-HIGH 
transition of the clock input. 

TRUTH TABLE 

MR CP o. 
L X X 
H ...r H 
H ...r L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage. Applied to Input 

Vo Output Voltage, Applied to Output 

It Input Current. Into Inputs 

lo Output Current, Into Outputs 

a. 
L 
H 
L 

H =HIGH Logtc Level 
L = LOW Logtc Level 
X = Don't Care 

Value Unit 

- D 5 to+ 7 v 
- o 5 to+ 15 v 
- 0.5 to+ 10 v 
-30 to+ 5 mA 

50 mA 

Stresses tn excess ol those listed under "Absolute Maxtmum Rattngs" may cause permanent damage to the dev1ce Th1s 1s a stress rabng only and 
funcbonal operation of the dev1ce at these or any other condtt1ons tn excess of those 1nd1cated 1n the operational sections of th1s specification 1s not 
1mphed Exposure to absolute max1mum rafing conditions tor extended penods may affect device rehablhty 
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T74LS273 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. i Typ. Max. 

I T74LS273XX I 4.75 v I 5.0 v I 5.25 v I 0 °C to+ 70 °C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 

Input HIGH Voltage 

VoL Output LOW Voltage 

I1H Input HIGH Current 

I1L In ut LOW Current 

los Output Short CircUit Current 
(note 2) 

Icc Supply Current 

Min. 

2.0 

0.25 I 

0 35 

-20 I 

17 

0.4 

0.5 

20 
0.1 

-0.4 

- 100 

27 

Test Condition 
(note 1) 

Vee= MIN, I1N = -18 mA 

1 Vee = MIN, loH = - 400 ~ 
VIN = VIH or VIL per Truth Table 

loL = 4.0 mA ; Vee= MIN 

loL = 8.0 mA 1 V1N = V1H or V1L 
per Truth Table 

Vee = MAX, V1N = 2.7 V 
Vee = MAX, V1N = 7.0 V 

Vee= MAX, V1N = 0 4 V 

Vee = MAX, Vour = 0 V 

Vee= MAX 

Notes : 11 Cond1t1ons for testing. not shown 1n the Table. are chosen to guarantee operation under "worst case" cond1t1ons 
21 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V. T. = 25 oc 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

tPLH Propagat1on Delay. 17 27 fig. 1 
tPHL Clock to Output 18 27 

tPHL Propagat1on Delay, I 18 27 fig 1 Vee =5.0 V 
MR to Q Output 

fMAX Max1mum Input Clock 30 40 

I 
fig 2 I Frequency 

v 

~ 
mA 

mA 

mA ! 

mA 

Unit 

ns 

-
ns 

IMHz" 
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T74LS273 

AC SET·UP REQUIREMENTS: TA = 25 'C 

Symbol Parameter 
Min. 

tw(CP) Minimum Clock Pulse Width 20 

Is Set-up Data to Clock 20 
(high or low) 

th Hold Time, Data to Clock 5 
(high or low) 

tree Recovery Time 25 

twMR Minimum MR Pulse W1dth 20 

DEFINITION OF TERMS : 
SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 
HOLD TIME (th)- is defined as the minimum time fol
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 

AC WAVEFORMS 

Limits 
Test Conditions Unit 

Typ. Max. 

fig. 1 ns -
fig. 1 ns 

-
fig. 1 Vee =5.0 V ns 

-
fig. 2 ns 

-
fig 2 ns 

HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

RECOVERY TIME (tree)- is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the a outputs. 

Figure 1 :Clock to Output Delays, Clock Pulse Width, Frequency, Set-Up and Hold Times Data to Clock. 

a ______ _..-l-•n 
• The shaded areas IndiCate when the mput IS perm1tted to change tor predictable output performance 

Figure 2 :Master Reset to Output Delay, Master Reset Pulse Width, and Master Reset Recovery Time. 

~/ 
• The shaded areas 1nd1Cate when the Input IS permrtted to change for prediCtable output performance 
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DESCRIPTION 
The T74LS279 is a high speed QUAD SET-RESET 
LATCH fabricated in LOW POWER SCHOTIKY 
technology. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS279 

QUAD SET - RESET LATCH 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

C1 
(PlastiC Ch1p Carner) 

ORDER CODES : 
T74LS279 01 T74LS279 C1 
T74LS279 81 T74LS279 M1 

CHIP CARRIER 

910111213 

NC = No ln1emal Connec1oon 
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T74LS279 

LOGIC DIAGRAMS 

TRUTH TABLE 

51 

L 
L 
X 
H 
H 

L = LOW Vottage Level 
H =HIGH Voltage Level 
X = Don't Care 

l(-0109 

INPUTS 

52 

L 
X 
L 
H 
H 

L[-0110 

OUTPUT 
R (Q) 

L h 
H H 
H H 
L L 
H No Change 

h =The output IS HIGH as long ass, or s, 1s LOW ~ all1nputs go HIGH Simultaneously, the output state IS 1ndeterm1ntate, othei'Wise, 11 follows 
the Truth Table. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5to15 v 
Vo Output Voltage, Applied to Output -05to10 v 
I, Input Current, Into Inputs - 30 to 5 mA 

lo Output Current, Into Outputs 50 mA 
Stresses 1n excess of those listed under· Absolute Max1mum Ratings" may cause permanent damage to the device. Th1s IS a stress ranng only 
and functional operanon of the deVICe at these or any other oondrt10ns 1n excess of those 1nd1cated 1n the operanonal sections of this specifica
tion 1s not 1mplied Exposure to absoiLrte max1mum ranng oondrtlons for extended penods may affect device reliabtlrty. 

GUARANTEED OPERATING RANGE 

Part Numbers Temperature 

T74LS279XX 0 °C to+ 70 °C 
XX = package type 
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T74LS279 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition Unit I 

Min. Typ. (*) Max. (note 1) i 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Input 

Vco Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, hN = ·18 mA v 

VoH I Output HIGH Voltage 
I 

2.7 3.4 Vee = MIN, loH = · 400 11A v 
! V1N = V1H or v,L per Truth Table 

VoL I Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v I 

i IOL = 8.0 mA 
v,N = v,H or v,L -v ! 0.35 0.5 per Truth Table 

hH ! Input HIGH Current 20 Vee= MAX, V1N = 2.7 V llA I 
0.1 Vee = MAX. V1N = 7.0 V mA 

ilL Input LOW Current · 0.4 I Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current 1 . 20 . 100 Vee = MAX, V1N = 0 V mA 
I 

(note 2) 

Icc Power Supply Current ! 3.8 7.0 Vee= MAX . mA 
Notes : 1. For condobons shown as MIN or MAX, use the appropnate value speafied urder guaranteed operat1ng cord1bons for the devo:e type. 

2. Not more that one output should be shorted at a bme. 
(') Typical values are at Vee~ 50 V, TA ~ 25 oc 

AC CHARACTERISTICS : T A = 25 'C (see page 576 for AC test circuit and waveforms) 

Symbol Parameter 
Limits 

Conditions Test Unit 
Min. Typ. Max. 

tPLH _Eropagat1on Delay, 12 22 
Vee = 5.0 V 

ns 
tPHL S to Output 13 21 

-
tPHL .E_ropagation Delay, 15 27 CL ~ 15 pF ns 

R to Output 
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T74LS280 

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 

• GENERATES EITHER ODD OF EVEN PARITY 
FOR NINE DATA LINES 

• CASCADABLE FOR n-BIT 
• TYPICAL DATA TO OUTPUT DELAY OF ONLY 

33ns 
• CAN BE USED TO UPGRADE SYSTEMS 

USING MSI PARITY CIRCUITS 
• TYPICAL DISSIPATION = 80 mW 

DESCRIPTION 
The T74LS280 is a (universal) 9-Bit Odd-Even 
Parity Generator/Checker. It is composed of 
odd/even outputs to facilitate either odd or even 
parity. By cascading, the word length can be easily 
expanded. The LS280 has no expander input im
plementation, but the corresponding function is sup
plied by an input at pin 4 and the absence of any 
connection at pin 3. This configuration allows the 
LS280 to be a replacement for the LS180 which 
results in improved performance. The LS280 has 
buffered inputs to reduce the drive requirements to 
onee LD unit load. 

FUNCTION TABLE 

Number of Inputs a 

Thru 1 that are High 

0,2,4, 6,8 
1,3,5, 7,9 

H s HIGH Voltage Level 
L = LOW Voltage Level 

September 1988 

Outputs 

l: EVEN l: ODD 

H l 
l H 

81 
(Plastic Package) 

D1 
(Ceramtic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS280 01 T74LS280 C1 
T74LS280 81 T74LS280 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

NC 

NC 

NC 

CHIP CARRIER 

IM!li.:~- ... 1'(-GQ 

NC = No Internal Connection 
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T14L5280 

FUNCTIONAL BLOCK DIAGRAM 

Vee= P1n 16 
GND = P1n 8 
( ) = P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

l1 Input Current, Into Inputs 

Ia Output Current, Into Outputs 

Value Unit 

-0.5 to 7 v 
-0.5to15 v 
- o to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses on excess of those losted "Absolute Maxomum Rabngs" may cause permanent damage to the devoce. Th1s IS a siSress ra11ng only and 
funcbonal operabon of the devoce at these or any other condobons on excess of those ondocated on the operabonal secbons of th1s specoficatoon IS 

not omphed. Exposure to absolute maxomum rating condobons for extended periods may affect devoce reliabiloty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS280XX 4.7s v I s.o v I s.2s v 0°Cto+70°C 
XX = package type. 

2/3 
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T74LS280 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for all Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltage for all Input 

Veo Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, liN= -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 1J.A v 

V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1H or V1L r---

0.35 0.5 loL = 8.0 mA per Truth Table v 

I1H Input HIGH Current 20 Vee= MAX, V1N = 2.7 V IJ.A 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current . 20 -100 Vee= MAX mA 
(note 2) 

Icc Power Supply Current 27 Vee= MAX mA 
Notes 1. For Cond1t1ons shown as MIN or MAX,use the appropnate value spec1f1ed under guarantee operatmg range. 

2. Not more than one output should be shorted at a time. 
(•) Typical values are at Vee~ 50 V, TA ~ 25 ·c 

AC CHARACTERISTICS : T A = 2 5 'C 

Symbol 
Limits 

Parameter Test Conditions Unit 
Min. Typ. Max. 

tPLH Propagation Delay, 33 50 
Vee= 5.0 V Input not under test at 

ns 
tPHL I EVEN 29 45 o.v 1--
tPHL Propagation Delay, 23 35 CL = 15 pF ns 
tPLH IODD 31 50 

3/3 
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r.== SGS·ntOMSON ... "!I IK'AJO©~@~[!J~©'[]'~@[R!]O©~ T74LS283 

4-BIT BINARY FULL ADDER WITH FAST CARRY 

DESCRIPTION 
The T74LS283 is a high speed 4-bit Binary Full 
Adder with internal carry lookahead. It accepts two 
4-bit binary words (A1 - A-4, 81 - E4) and a Carry Input 
(CIN). It generates the binary Sum outputs (S1 - S4) 
and the Carry Output (Cour) from the most sig
nificant bit. The LS283 operates with either active 
HIGH or active LOW operands (positive or negative 
logic). 

PIN NAMES 

A1-A4 
81-84 
CIN 

I1-I4 

CouT 

OPERAND A INPUTS 
OPERAND 8 INPUTS 
CARRY INPUTS 
SUM OUTPUTS 
CARRY OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS283 D1 T74LS283 C1 
T74LS283 81 T74LS283 M1 

CHIP CARRIER 

rG...i~ ~rG 

18 A, 

I, 17 I, 
16 NC 

A, 15 A,. 

B, 14 B, 

9 10 11 12 13 

NC ~ No Internal Connecllon 
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T74LS283 

LOGIC SYMBOL AND LOGIC DIAGRAM 

53 14126 2 1511 

4 1 13 10 

VCC=Pin 16 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 

v, Input Voltage, Applied to Input - 0.5 to 15 v 

Vo Output Voltage, Applied to Output - 0.5 to 10 v 

I, Input Current, Into Inputs - 30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the device Th1s is a stress rating only and 
funcllonal operabon of the device at these or any other condij1ons in excess of those 1nd1cated 1n the operabonal secbons of th1s specificabon IS not 
Implied. Exposure to absolute max1mum rating conditions for extended penods may affect device rehab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T74LS283XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type 

2/4 
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T74LS283 

FUNCTIONAL DESCRIPTION 

The LS283 adds two 44>its binary words (A plus B) the sum outputs (E1 -1:4) and outgoing carry (Cour) 
plus the incoming carry. The binary sum appears on outputs. 

C1N + (A1 + B1) + 2(A2 + B2) + 4(AJ + 83) + 8(A4 + B4) ~ I1 + 2 I2 + 4 I3 +a 14 + 16 Cour 

Where :(+)=plus 

Due to the symmetry of the binary add function the 
LS283 can be used with either all input and outputs 
active HIGH (positive logic) or with all inputs and out-

puts active LOW (negative logic). Note that with ac
tive HIGH inputs, Carry In can not be left open, but 
must be held LOW when no carry in is intended. 

Example: 

c,N A, A2 A3 A4 e, B2 B3 B4 I1 I2 L3 L4 
Logic Levels 

Active HIGH 

Active LOW 

(10+9~ 19) 
(carry+5+6~ 12) 

L L 

0 0 

1 1 

H L H 

1 0 1 

0 1 0 

H L L H H H L 

1 0 0 1 1 1 0 

0 1 1 0 0 0 1 

lnterchangmg Inputs of equal we1Qht does not affect operat1on, thus c.,, A,, 8,, can be arbrtranly aSSigned to ptns 7, 5, or 3 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1} 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
tor All Input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
tor All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 !!A 
v,N = v,H or v,l per Truth Table 

VoL Output LOW Voltage 0.25 04 loL = 4.0 mA I Vee = MIN 
--- I v,N = v,H or v,l 

0.35 0.5 loL = 8.0 mA per Truth Table 

IIH Input HIGH Current Vee = MAX, V1N = 2.7 V 
c,N 20 
Any A orB 40 

GiN 0.1 Vee= MAX, V1N = 7.0 V 
Any A orB 0.2 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
C1N - 0.4 
Any A orB -0.8 

los Output Short Circuit Current -20 -100 Vee = MAX, V1N = 0 V 
(note 2} 

Icc Power Supply Current 22 39 Vee = MAX, All Inputs 0 V 
19 34 Vee = MAX, A Input 4.5 V 

Notes : 1. Cond1t1ons for testmg, not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons 
2. Not more than one output should be shorted at a t1me 
(") Typical values are at Vee~ 50 V, TA ~ 25 oc. 

L 

0 

1 

CouT 

H 

1 

0 

Unit 

v 

v 

v 

v 

v 
1------

v 

!!A 

mA 

mA 

mA 

mA 
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T74LS283 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, C1N Input to 
tPHL Any I Output 

tPLH Propagation Delay, Any A or B 
tPHL Input to I Outputs 

tPLH Propagation Delay, C1N Input 
tPHL to Cour Output 

tPLH Propagation Delay, Any A or B 
tPHL Input to Cour Output 

AC WAVEFORMS 

Figure 1. 

S(-001o1 

414 

446 

Min. 

Limits 
Test Conditions Unit 

Typ. Max. 

16 24 ns 
15 24 

r---
15 24 ns 
15 24 Vcc=5.0V 

CL=15pF r---
11 17 Figures 1 and 2 ns 
11 22 r---
11 17 ns 

12 17 

Figure 2. 

SC-001.1 



• CORNER POWER PIN VERSION OF THE LS90 
ANDLS93 

• LOW POWER CONSUMPTION ... TYPICALLY 
45mW 

• HIGH CUNT RATES ... TYPICALLY SOMHZ 
• CHOICE OF COUNTING MODES ... BCD, BI

QUINARY, BINARY 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS290 and T7 4LS293 are high-speed 4-bit 
ripple type counters partitioned into two sections. 
Each counter has a divide-by-two section and either 
a divide-by-five (LS290) or divided-by-eight (LS293) 
section which are triggered by a HIGH-to-LOW tran
sition on the clock inputs. Each section can be used 
separately or tied together (Q to CP) to form BCD, 
Bi-quinary, or Modulo-16 counters. Both of the 
counters have a 2-input gated Master Reset 
(Clear), and the LS90 also has a 2-input gated 
Master Set (Preset 9). 

PIN CONNECTION (top view) 

T74LS290 
T74LS293 

LS290-DECADE COUNTER 
LS293-4-BIT BINARY COUNTER 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXXi9LSXXX C1 
T74LSXXX7liLSXXX M1 

DUAL IN LINE 
LS290 LS293 

September 1988 1/8 
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T7 4LS290/T7 4LS293 

PIN NAMES 

CPa 

CP1 

CLOCK (active LOW going edge) 
INPUT TO + 2 SECTION 
CLOCK (active LOW going edge) 
INPUT TO + 5 SECTION 
(LS290) 
CLOCK (active LOW going edge) 
INPUT TO + 8 SECTION 
(LS293) 
MASTER RESET (clear) INPUTS 
MASTER RESET (preset-9 
LS290) INPUTS 
OUTPUT FROM - 2 SECTION 
OUTPUTS FROM - 5 & - 8 
SECTIONS 

CHIP CARRIER 

18 

NC 17 

o., 16 

NC 15 

0., 14 

9 10 11 12 1l 

pc.om 
';! ';! 8J 

NC = No Internal Connecllon 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, for CP 

Vo Output Voltage, Applied to Output 

lr Input Current, into Inputs 

lo Output Current, into Outputs 

';! u ';! t:r£ 
z > :0:: 

NC 18 

Nt 17 

o., 16 

NC 15 

o., 14 

9 10 11 12 1l 

u ';! z 

Value Unit 

-0.5 to 7 v 
- 0.5 to 5.5 v 
-0.5 to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses in excess of those listed under "Absolute Maxrmum Ratrngs" may cause permanent damage to the devrce. Thrs rs a stress ra!Jng only and 
functional operation of the device at these or any other oondrtrons rn excess of those indocated rn the operabonal sectrons of thrs specificabon is not 
implied Exposure to absolute maximum rabng oondrtrons for extended penods may affect devrce reliabrhty 

GUARANTEED OPERATING RANGE 

Part Numbers 

T74LS290/293XX 
XX = package type 

2/8 

448 

Supply Voltage 

Min. I Typ. I Max. 

4.75 v I 5.o v l 5.25 v 

Gi SGS·niCJMSON ':"/I lliiDCII©IUC'IJ'IIIIl!IIDCS 

Temperature 

0°Cto+70°C 



LOGIC DIAGRAMS 

LS290 

~, (1~1'----+---+-_.~------+-------~~ 
HR, 
HR2 

riio 1 

CP, 

HR1 

1.!lc 

111 

121 

HR2 1131 

Vee= P1n 14 
GND= P1n 7 
() = Pm numbers 

a.l91 

J a.- J 

(p r< (p 

K_Ca_ ii. K 

y 

191 

lSI a, 

LS293 

a.-

~ 

ii 
Co 
r 

lSI 
a, 

J 

CP 

K 
Co 
r 

141 az 

a.~ 
I 

ii 

141 

T7 4 LS290/T7 4LS293 

LC-1104 

J a.-

(p 

K ii 
Co 
'( 

LC-0103 
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T7 4LS290/T7 4LS293 

LOGIC SYMBOL 

LS290 LS293 

3 

10 10 

11 11 

12 13 9 s 4 8 

Vee= Pm 14 
GND= P1n? 13 12 9 5 4 8 

FUNCTIONAL DESCRIPTION 
The LS290 and LS293 are 4-bit ripple Decade, and 
4-bit Binary counters respectively. Each device 
consists of four master/slave flip-flops wich are in
ternally connected to provide a divide-by-two sec
tion and divide-by-five (LS290) or divide-by-eight 
(LS293) section. Each section has a separate clock 
input which initiates state changes of the counter on 
the HIGH-to-LOW clock transition. State changes of 
the 0 outpouts do not occur simultaneously be
cause of internal ripple delays. Therefore, decoded 
outpout signals are subject to decoding spikes and 
should not be used for clocks or strobes. The Oo out
pout of each device is designed and specified to 
drive the rated fan-out plus the CP1 input of device. 

A gated AND asynchronous Master Reset 
(MR1.MS2) is provided on both counters wich over
rides the clocks and resets (clears) all the flip-flops. 
A gated AND asynchronous master Set (MS1.MS2) is 
provid on the LS290 which overrides the clocks and 
the MR inputs and sets the ouptuts to nine (HLLH). 

Since the outpout from the devide-by-two section is 
not internally connected to the succeding stages, 
the devices may be operated in various counting 
modes: 

LS290 

A. BCD Decade (8421) Counter-the CP.1. input 
mus tbe externally connected to the Oo out
pout. The CPo input receives the incoming 
count and BCD count sequence is produced. 

4/8 
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B. Symmetricel Bi-quinary Divide-By-Ten 
Counter -The 03 outpout must be externally 
connected to the CPoJ!!put. The input count 
is then applied to the CP1 input and a divide
by-ten square is obtenaidat outpout Oo. 

C. Divide-By-Two and Divide-By-Five Counter
No external interconnections are required. 
The first flip-flop is used as a bin~ element 
for the divide-by-two functions (CPo as the 
input and Oo as the-outpout). The CP1 input 
is used to obtain binary divide-by-five opera
tion at the 03 outpout. 

LS293 

A. 4-Bit Ripple Counter-The outpout Oo must be 
externally connected to input CP1 The input 
count pulses are applied to 1nput CPo. Simul
taneous division of 2, 4, 8, and 16 are per
formed at the Oo, 01, 02, and Q3 outpouts as 
shown in the truth table. 

B. 3-Bit Ripple Counter-The input count pulses 
are applied to input CP1. Simultaneous fre
quency divisions of 2, 4, and 8 are available 
at the Oo, 01, 02, and 03 outpouts. Inde
pendent us of the first flip-flop is available if 
the reset function coincides with reset of the 
3-bit ripple-through counter. 



BCD COUNT SEQUENCE LS290 

Count 
Output 

Co c1 c2 c3 

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 0o IS Connected to Input CP1 for BCD Count. 

TRUTH TABLE LS293 

Count 
Output 

Co c1 

0 L L 
1 H L 
2 L H 
3 H H 
4 L L 
5 H L 
6 L H 
7 H H 
8 L L 
9 H L 
10 L H 
11 H H 
12 L L 
13 H L 
14 L H 
15 H H 

Note : Output 0o os Connected to Input CP1 

H = HIGH Voltage Level 
L = LOW Vottage Level 
X = Don't Care 

c2 c3 

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

T74LS290/T74LS293 

MODE SELECTION LS290 

Reset/Set Inputs Outputs 

MR1 MR2 MS1 MS2 Co c1 c2 c3 

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 
X L L X Count 

MODE SELECTION LS293 

Reset Inputs Outputs 

MR1 MR2 Co c1 c2 c3 

H H L L L L 
L H Count 
H L Count 
L L Count 

5/8 

451 



T7 4LS290/T7 4LS293 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
(note 1) Min. Typ.(*) Max. --t-----

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 08 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 ~tA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0 25 04 loL=40mA Vee= MIN, 

0.35 0.5 
V1N = V1H or V1L 

IOL = 8.0 mA per Truth Table 

hH Input HIGH Current Vee = MAX, V1N = 2 7 V 
MS, MR 20 
CPo 40 
CP1 (LS290) 80 
CP1 (LS293) 40 

MS,MR 0.1 Vee = MAX, V1N = 5.5 V 
CPo 0.2 
CP1 (LS290) 0.4 
CP1 (LS293) 0.2 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
MS,MR -0.4 
CPo -2.4 
CP1 (LS290) -3.2 
CP1 (LS293) -1.6 

los Output Short Circu1t Current -20 -100 Vee = MAX. Vour = 0 V 
(note 2) 

Icc Power Supply Current 9 15 Vee= MAX 

Notes : 1 Cond1t1ons for testmg, not shown 1n the Table, are chosen to guarantee operatiOn under "worst case" cond1!10ns 
2 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V, TA = 25 ·c 

AC SET-UP REQUIREMENTS: TA = 25 °C, Vee= 5.0 V 

Limits 
Symbol Parameter LS290 LS293 Note 

Min. Max. Min. Max. 
-~ 

tw CPo Pulse Width 15 15 F1g. 1 
·--

tw CP1 Pulse Width 30 30 Fig 1 

tw MR Pulse Width 30 30 F1g. 2 --
tw MS Pulse Width 30 ~_2,3 

tree Recovery T1me MR to CP 25 25 F1g. 2 

tree Recovery T1me MS to CP 25 Fig. 2, 3 

v 

v 

v 
v 

v 
-

v 

ItA 

rnA 

rnA 

rnA 

mA 

Units 

--

ns 

RECOVERY TIME (tmc) - 1s defined as the m1mmum bme mqu11ed between the end of the reset pulse and the clock trans1bon from HIGH to LOW 1n 
order to recogn1ze and transfer HIGH data to Q output 
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AC CHARACTERISTICS : T A = 25 oc 

Symbol Parameter 

fMAX CP0 Input Count Frequency 

fMAX CP1 Input Count Frequency 

lplH Propagation Delay, 

lpHL CP0 Input to 0 0 Output 

lplH Propagation Delay, 

lpHL CP1 Input to 0 1 Output 

lplH Propagation Delay, 
lpHL CP1 Input to 0 2 Output 

lplH Propagation Delay, 
lpHL CP1 Input to 0 3 Output 

lplH Propagation Delay, 
lpHL CP0 Input to 0 3 Output 

lplH MS Input to 0 0 and 0 3 

Outputs 

lpHL MS Input to 0 1 and 0 2 

Outputs 

lpHL MR Input to any Output 

AC WAVEFORMS 

Figure 1. 

*CP 

0. 

T74LS290/T74LS293 

Limits 

LS290 LS293 Test Conditions Unit 

Min. Max. Min. Max. 

32 32 Fig. 1 MHz 

16 16 Fig. 1 MHz 

16 16 Fig. 1 ns 
18 18 

16 16 ns 
21 21 

32 32 ns 
35 35 Vee= 5.0 V 
32 51 CL=15pF ns 
35 51 

48 70 ns 
50 70 

30 Fig. 3 ns 

40 Fig. 2 ns 

40 40 F1g. 2 ns 

SC-1050 

• The number of the Clock Pulse ReqUired between the IP"- and"''" measurements can be deterrmned from the Truth Table 
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T7 4LS290/T7 4LS293 

Figure 2. 

SC-OGS1 

Flgure3. 

P1S 

[P 

l.M}~ 
t3V 

a.. 0.3 \ ll590l 

St-H52 
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T74LS295A 

4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 

• FULLY SYNCHRONOUS SERIAL OR PARAL-
LEL DATA TRANSFERS 

• NEGATIVE EDGE-TRIGGERED CLOCK INPUT 
• PARALLEL ENABLE MODE CONTROL INPUT 
• 3-STATE BUSSABLE OUTPUT BUFFERS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 

DESCRIPTION 

The T74LS295A is a 4-Bit Shift Register with serial 
and parallel synchronous operating modes, inde
pendent 3-state output buffers. The Parallel Enable 
input (PE) controls the shift-right or parallel load 
operation. All data transfer and shifting occur 
synchronously with the HIGH to LOW clock transi
tion. 

The 3-State output buffers are controlled by an ac
tive HIGH Output Enable input (EO). 

Disabling the output buffers does not affect the shif
ting or loading of input data, but it does inhibit serial 
expansion. 

The LS295A is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families. 

PIN NAMES 

PE 
Ds 
Po-P3 
£g_ 
CP 

Oo-03 

September 1988 

PARALLEL ENABLE INPUT 
SERIAL DATA INPUT 
PARALLEL DATA INPUTS 
OUTPUT ENABLE INPUT 
CLOCK PULSE (active LOW 
gomg edge) INPUT 
3-STATE OUTPUTS 

B1 
(PlastiC Package) , D1 

(Ceram1c Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS295A D1 T74LS295A C1 
T74LS295A 81 T74LS295A M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

CHIP CARRIER 

0., 

11 NC 

16 a. 
15 NC 

14 n, 

' . , 12 13 

NC =No Internal Connecllon 
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T74LS295A 

LOGIC SYMBOL AND LOGIC DIAGRAM 

6 2 3 4 5 

Vee= Ptn 16 
GND = P1n 7 
( ) = P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

9 
8 

1 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

It Input Current, Into Inputs 

lo Output Current, Into Outputs 

13 12 11 10 

l(-0070 

Value Unit 

- 0.5 to 7 v 
- 0.5 to 15 v 
-0 5 to 10 v 
- 0.5 to 30 mA 

60 mA 

Stresses 1n excess of those hsted under" Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce Th1s 1s a stress rabng only 
and funcbonal operabon of the deVIce at these or any other condrtmns 1n excess of those 1nd1cated in the operabonal secbons of th1s spec1ka
t1on IS not 1mphed Exposure to absolute max1mum rabng cond1t1ons for extended penods may affect dev1ce rehablhty 

GUARANTEED OPERATING RANGE 
,----------- ---- ------ --~--- ------------,----- ·- ·----- ·-- -------

Part Numbers 
Supply Voltage 

Temperature 
-~ I Typ. I Max. 

T74LS295AXX 4 75 v 1 5 o v 1 5.25 v 0 °C to+ 70 °C 
XX = Package type 
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T74LS295A 

TRUTH TABLE· PRESENT OUTPUT STATES AND MODE SELECTION 

MODE SELECT- TRUTH TABLE X = Don't Care 
L = LOW Voltage Level 

OPERATING INPUTS OUTPUTS* H = HIGH Voltage Level 
MODE PE CP Ds Pn Co a, Cz Q3 Pn (Qn) = Lower case letters 1nd1cate the state of the referenced 

I L I X L qo q, q2 input (or output) one set-up time prior to the HIGH to LOW clock 
Shift Right 

I L h X H 
trans1t1on. qo q, q2 

Parallel Load h L X Pn Po P, p2 p3 I = LOW Voltage Level one set-up time prior to the HIGH to LOW 

• The Indicated data appears at the Q outputs when Eo is HIGH. 
clock trans~ion 

When Eo IS LOW, the 1nacateddata1S loaded1ntothe register, but h =HIGH Voltage Level one set-up t1me pnor to the HIGH to LOW 
the ouputs are all forced to the h1gh 1mpedance "off" state. 

FUNCTIONAL DESCRIPTION 
The LS295A is a 4-Bit Shift Register with serial and 
parallel synchronous operating modes. It has a Se
rial (Ds) and four Parallel Data outputs (Po-P3) in
puts and four parallei3-State output buffers (Qo-Q3). 
When the parallel Enable (PE) input is HIGH, data 
is transferred from the Parallel Data Inputs (Po-P3) 
into the register synchronously with the HIGH to 
LOW transition of the Clock (CP). When the PE is 
LOW, a HIGH to LOW transition on the clock trans
fers the serial data on the Ds input to register Oo, and 
shifts data from Oo to 01, 01 to 02 and 02 to OJ. The 
input data and parallel enable are fully edge-trig
gered and must be stable only one set-up time 
before the HIGH to LOW clock transition. 

The 3-State Output buffers are controlled by an ac
tive HIGH Output Enable input (Eo). When the Eo is 

HIGH, the four register outputs appear at the Oo-03 
outputs. When Eo is LOW, the outputs are forced to 
high impedance "off" state. The 3-State output buf
fers are completely independent of the register ope
ration, i.e. the input transition on the Eo input do not 
affect the serial or parallel data transfers of the 
register. If the outputs are tied together, all but one 
devices must be in the high impedance state to 
avoid high currents that would exceed the maximum 
rating. 

Designers should ensure that Output Enable signals 
to 3-State devices whose outputs are tied together 
are designed so there is no overlap. 
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T74LS295A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

VoL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, loH = - 2.6 mA v 

VoN = VoH or VoL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=4mA Vee= MIN, v 
VoN = VoH or VoL r--

0.35 0.5 loL=8mA per Truth Table v 

lozH Output Off Current HIGH 20 Vee = MAX, VouT = 2.7 V j.iA 

lozL Output Off Current LOW -20 Vee = MAX, VoN = 0.5 V j.iA 

hH Input HIGH Current 20 Vee= MAX, VoN= 2.7 V j.iA 
0.1 Vee = MAX, VoN = 7.0 V mA 

hL Input LOW Current -0.4 Vee = MAX, VoN = 0.4 V mA 

los Output Short Circuit Current -20 - 100 Vee = MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current 14 23 Vee = MAX, Vcp = JL mA 
Output HIGH VE = 4.5 v 
Power Supply Current 14 25 Vee = MAX, Vcp = 0 V, mA 
Output HIGH VE = 0 V 

Notes: 1. Condotoons for testong, not shown on the table are chosen to guarantee operatoonunder worst case condotoons. 
2. Not more than one output should be shorted at a tome. 
(') Typocal values are at Vee= 5.0 V, TA = 25 ·c. 

AC CHARACTERISTICS : T A = 25 'C 

Symbol 
Limits 

Parameter Test Conditions Unit 
Min. Typ. Max. 

fMAX Shift Frequency 30 45 Fig. 1 MHz 

tPLH Propagation Delay, 24 30 Fig. 1 
Vee= 5.0 V 
CL = 15 pF ns 

tPHL Clock to Output 16 26 

tpzH Output Enable Time to HIGH 12 18 Figs. 4, 5 ns 
Level CL = 15 pF 

tpzL Output Enable Time to LOW 14 20 Figs. 3, 5 RL =2 kn ns 
Level 

tPLZ Output Disable Time from 17 24 Figs. 3, 5 ns 
LOW Level CL = 5 pF 

tPHZ Output Disable Time from 15 20 Figs. 4, 5 RL = 2 kQ ns 
HIGH Level 

tw(CP) Clock Pulse Width 20 Fig. 1 ns 

ts(Data) Set-up Time, Data to Clock 20 Fig. 1 ns 

ts(Data) Hold Time, Data to Clock 10 
Vee= 5.0 V 
CL = 15 pF ns 

ts(PE) Set-up Time, PE to Clock 20 Fig. 1 ns 

th(PE) Hold Time, PE to Clock 0 ns 
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DEFINITION OF TERMS 
SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from HIGH 
to LOW in order to be recognized and transferred to 
the outputs. 
HOLD TIME (th)- is defined as the minimum time fol
lowing the clock transition from HIGH to LOW that 

AC WAVEFORMS 

T74LS295A 

the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
HIGH to LOW and still be recognized. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 1. 

0. 

• The data Input IS Ds for PE =LOW and P, for PE =HIGH. 

Figure 2. 

PE 

LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 
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T74LS298 
QUAD 2-PORT REGISTER 

(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 

• SELECT FROM TWO DATA SOURCES 
• FULLY EDGE-TRIGGERED OPERATION 
• TYPICAL POWER DISSIPATION OF 65 mW 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS298 is a Quad 2-Port Register. It is the 
logical equivalent of a quad 2-input multiplexer fol
lowed by a quad 4-bit edge-triggered register. A 
Common Select input selects between two 4-bit 
input ports (data sources). The selected data is 
transferred to the output register synchronously with 
the HIGH to LOW transition of the Clock input. The 

PIN NAMES 

s 
CP 

loa-Ob 

118·1b 

COMMON SELECT INPUT 
CLOCK (act1ve LOW going 
edge) INPUT 
DATA INPUTS FROM 
SOURCES 0 
DATA INPUTS FROM 
SOURCES 1 
REGISTER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

LS298 is fabricated with the Schottky barrier diode 
process for high speed and is completely com
patible with all TTL families. 

- -~~~,~-~;-, --
I 

81 
(Piasbc Package) 

M1 
(M1cro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carner) 

ORDER CODES : 
T74LS298 01 T74LS298 C1 
T74LS298 B1 T74LS298 M1 

CHIP CARRIER 

.. 18 a.. .. 17 0.. 
NC 16 NC 

t,. 15 (1,j 

1., 14 EP 
9 10 11 12 1) 

.... 
~"' :z 

NC = No Internal ConnecMn 

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

115 
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T74LS298 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee= Pm 16 
GND = P1n 8 

( ) = Pm numbers 

10 

n 

32419576 

15 14 13 

LC-1071 

U-Ditl 

L------------------------------------------------------------------------~ 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output -0.5 to 10 v 
I, Input Current, into Inputs -30 to 5 rnA 

lo Output Current, mto Outputs 50 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce Th1s IS a stress rabng only 
and funcbonal operabon of the deVICe at these or any other cond1bons 1n excess of those IndiCated 1n the operational sections of th1s speCifica
tion 1s not 1mpl1ed Exposure to absolute max1mum rabng cond~1ons for extended penods may affect dev1ce rellablley 

GUARANTEED OPERATING RANGE 
---,---- --

Part Numbers 
Supply Voltage ___ 

Temperature 
Min. I Typ. I Max. 

T74LS298XX 4.75 v I so v I s.2s v 0 °C to+ 70 °C 
XX = Package type 

215 
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T74LS298 

TRUTH TABLE- PRESENT OUTPUT STATES AND MODE SELECTION 

TRUTH TABLE 

Inputs Output 

s lo 11 Q 

I I X L 
I h X H 
h X I L 
h X h H 

FUNCTIONAL DESCRIPTION 
The LS298 is a high speed Quad 2-Port Register. It 
selects four bits of data from two sources (ports) un
der the control of a Common Select input (S). The 
selected data is transferred to the 4-bit output regi
ster synchronous with the HIGH to LOW transition 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
I = LOW Voltage Level one set-up ttme prior 

to the LOW to HIGH clock transrtton. 
h = HIGH Voijage Level one set-up ttme pnor 

to the LOW to HIGH clock transttton. 

of the Clock input (CP). The 4-bit output register is 
fully edge-triggered. The Data inputs (I) and Select 
input (S) must be stable only one set-up time 
prior to the HIGH to LOW transition of the clock for 
predectable operation. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. {note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for All Inputs 

VtL Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, itN = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 f.lA v 

VtN = VtH or VtL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, v 
-~- VtN = VtH or VtL -

0.35 0.5 loL = 8.0 rnA per Truth Table v 

ltH Input HIGH Current 1.0 20 Vee= MAX, VtN = 2.7 V f.lA 
0.1 Vee = MAX, VtN = 7.0 V rnA 

itL Input LOW Current -0.4 Vee = MAX, VtN = 0.4 V rnA 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V rnA 
{note 2) 

Icc Power Supply Current 13 21 Vee= MAX rnA 
Notes: 1 Condtttons for testmg, not shown 1n the table are chosen to guarantee operation under "worst case" condtttons 

2 Not more than one output should be shorted at a ttme 
(') Typtcal values are at Vee= 50 V, TA = 25 ·c. 
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T74LS298 
----------------------------------------------------

AC CHARACTERISTICS : T A = 25 oc 
Limits I 

Test Conditions Symbol Parameter I Min. 

tPLH Propaga!lon Delay. I 
I 

Clock to Output i 
I 

i 
tF'I-iL I Propaga!lon Delay. 

Clock to Output 

DEFINITION OF TERMS : 

SET-UP TIME (Is - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

AC SET-UP REQUIREMENTS : T A = 25 oc 

Typ. 

18 

21 

Unit 
Max. I 

27 I F•g 1 lvcc~sov ns 

i 
32 

i 
F1g 1 i Cc ~ 15 pF ns 

HOLD TIME (tn)- is defined as the minimum time fol
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in or
der to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

I i I Limits 
Symbol Parameter 

I ! 

lw(H) Clock Pulse W1dth 1HIGH) I 

lw(L) Clock Pulse W1dth (LOW) I (HIGH or LOW) 

t 5 (data) Set-up T1me, Data to Clock j 
t"(data) Hold T1me. Data to Clock I 

ts(S) Set-up T1me, Select to Clock 1 

t"(SI Hold T1me, Select to Clo~ 

AC WAVEFORMS 

Figure 1. 

.. 

Test Conditions 
Min. I Typ. i Max. 

20 I 11 I FIQ 1 

2C I 11 i I 
15 i 10 I I F1g. 1 Vee ~ 5.0 V 

50 1 

25 20 i ' F1g. 2 
. 

0 -2 I 

\'-----·w _ _____.F 
The shaded areas 1nd1cate when the 1nput IS perm1tted to change for predictable output performance 
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ns 

ns 
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ns 

ns 



T74LS298 
-------------------

Figure 2. 

The shaded areas 1nd1cate when the input is permitted to change for predictable output performance. 
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• INVERTED VERSION OF THE 54/74LS153 
• SEPARATE ENABLES FOR EACH MULTI

PLEXER 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS352 is a very high speed Dual 4-lnput 
Multiplexer with Common Select inputs and in
dividual Enable inputs for each section. It can select 
two bits data from the sources. The two buffered out
puts present data in the inverted (complementary) 
form. 

The T74LS352 is the functional equiva-lent of the 
T74LS153 except with inverted outputs. 

PIN NAMES 

COMMON SELECT INPUTS 
ENABLE (active LOW) INPUT 
MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS352 

DUAL 4-INPUT MULTIPLEXER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS352 D1 T74LS352 C1 
T74LS352 81 T74LS352 M1 

CHIP CARRIER 

.;; • u 
~ z ~.4 

18 So 
17 l,o 
16 NC 

15 Ia 
14 1., 

9 10 11 12 13 

c P(-01tS 
t.f~ !i!r4'.JI 

NC = No lrrtemal Connection 
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T74LS352 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee~ Pm 16 
GND ~ P1n8 
( ) ~ P1n numbers 

TRUTH TABLE 

Select Inputs 

So 
X 
L 
L 
H 
H 
L 
L 
H 
H 

H ~ HIGH Voltage Level 
L ~ LOW vonage Level 
X ~ Don't care 
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51 

X 
L 
L 
L 
L 
H 
H 
H 
H 

14 

2 s, 

lo. 1,. 
111 161 (51 

z. 

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 

165431011121315 

9 

lz, 1.., s, s, lot. 

"' Ia 
141 13112 114 1101 11111 112 

I 

I 
I 

Inputs (a or b) 

lo 11 

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

l(-01172 

~E. 
rn1f1s1 

II 
I I 

LC-0105 

Ouputs 

12 13 z 
X X H 
X X H 
X X L 
X X H 
X X L 
L X H 
H X L 
X L H 
X H L 



T74LS352 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those hsted under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. This IS a stress ratJng only and 
funebonal operatiOn of the deviCe at these or any other conditions 1n excess of those indicated in the operatiOnal sectoos of th1s specdicat1on 1s not 
implied. Exposure to absolute max1mum rat1ng conditions tor extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS352XX 4.7s v 1 s.o v 1 s.2s v 0 °C to+ 70 °C 
)()( = package type. 

FUNCTIONAL DESCRIPTION 
The LS352 is a Dual 4-lnput Multiplexer. It selects 
two bits of data from up to four sources under the 
control of the common Select Inputs (So, S1). The 
two 4-input multiplexer circuits have individual ac
tive LOW Enables (Ea. Eb) which can be used to 

strobe outputs independently. When the Enable (Ea. 
Eb) are HIGH, the corresponding outputs (Za, Zt>1 are 
forced HIGH. 
The logic equations for the outputs are shown 
below. 

--~~=-----=---------~~--------Za = Ea • (loa • S1 • So+ l1a • S1 • So+ l2a • S1 • So+ ba • S1 • So) 

~ = Eb • (lob • S1 • So+ hb • S1 • So+ l2b • S1 • So+ bb • S1 • So) 

The LS352 can be used to move data from a group vious application is a function generator. The LS352 
of registers to a common output bus. The particular can generate two functions of three variables. This 
register from which the data came would be deter- is useful for implementing highly irregular random 
mined by the state of the Select Inputs. A less ob- logic. 
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T14LS352 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Parameter 
Limits I Test Condition 

Symbol 
Min. 1 Typ. (*) I Max. (note 1) 

VtH Input HIGH Voltage 2.0 

I 
I Guaranteed Input HIGH Voltage 

for All Input 

VtL Input LOW Voltage 
I 

0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltaae -0.65 -1.5 Vee= MIN, liN= -18 mA 

VoH Output HIGH Voltage 2.7 3.4 
i 

Vee = MIN, loH = - 400 J.IA 
VtN = VtH or VtL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA 1 Vee = MIN 
1 VtN = V1H or V1L 

0.35 0.5 loL = 8.0 mA i per Truth Table 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

ilL Input LOW Current -0.36 Vee = MAX, VtN = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, V1N = 0 V 
(note 2) 

Icc Power Supply Current 6.2 10 Vee= MAX .. Notes : 1. Conditions for testing, not shown on the Table, are chosen to guarantee operation under 'worst case cond1t1ons 
2. Not more than one output should be shorted at a time 

(•) Typical values are at Vee= 50 V, T. = 25 •c 

AC CHARACTERISTICS : T A = 25 "C 

Symbol Parameter 

tPLH Propagation Delay, Select to 
tPHL Output 

tPLH Propagation Delay, Enable to 
tPHL Output 

tPLH Propagation Delay, Data to 
tPHL Output 

AC WAVEFORMS 

Figure 1. 

viN 

Min. 

Your 
·~·~ 

1.3V 
·~~ 

1.3V 

SC-0009 
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Limits 
Test Conditions 

Typ. Max. 

19 29 F1g. 2 
25 38 

16 24 Fig. 1 Vee =5.0 V 
21 32 CL = 15 pF 

13 20 Fig. 2 
17 26 

Figure 2. 

13V 

sc 

Unit / 

v 

v 

v 
v 

v 
r-------v 

J.IA 
mA 

mA 

i 
mA 

mA 

Unit 

ns 

r---
ns 

r---
ns 



T74LS353 

DUAL 4-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 

• INVERTED VERSION OF T74LS253 
• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The LSTTUMSI T74LS353 is a Dual 4-lnput Multi
plexer with 3-state outputs. It can select two bits data 
from four sources using common select inputs. The 
outputs may be individually switched to a high im
pedance state with a HIGH on the respective Output 
Enable (Eo) inputs, allowing the outputs to interface 
directly with bus oriented systems. It is fabricated 
with the Schottky barrier diode process for high 
speed and is completely compatible with all TTL 
families. 

PIN NAMES 

So-S, COMMON SELECT INPUTS 

MULTIPLEXER A 
Eo a OUTPUT ENABLE (active LOW} 

INPUT 
loa-13a MULTIPLEXER INPUTS 
Za MULTIPLEXER OUTPUTS 

MULTIPLEXER B 
Eob OUTPUT ENABLE (active LOW) 

INPUT 
lob-13b MULTIPLEXER INPUTS 
zb MULTIPLEXER OUTPUT 

September 1988 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS353 D1 T74LS353 C1 
T74LS353 81 T74LS353 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

CHIP CARRIER 

NC = No Internal Connection 
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T74LS353 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1 6 5 4 3 10 11 12 13 15 
I 

14- s, 

Vee= P1n 16 
GND = P1n 8 
( ) = P•n numbers 

r.. Ita 1,. 
Ill 161 151 

ABSOLUTE MAXIMUM RATINGS 

lza'J.S.S.'ob!w.lai,Ef.. 
141 13112 114 1101 1111 112 11311151 

i 

~c-Ott6 

- - ---,--- -- -- ------- - ----- -------- -- -- --------r -------------,-----, 

~yv~:ol -~u~ply ~!~~~e-~-=-=- ~a_~:~e~: ~ __ ___ __1 __ _: :a~; 7 U~it 
_v,_ ln~utVol!_~g~. ~pp!!e~t~npu!_ _ __________ ---=---~5_to 15 V 

V0 _9u~~! ~~~~~9~:_Af?P~~~~~ Output ---------------~-------=-~~_!~_0 V 
1. _!~p_u_t_C_tJrrent_c Into lnp!J~ __ f __ _ _ _::: ~0 to_:, ---~ 

~~!!'~! ~u~:'~· ~!??utput<; ' 50 rnA 
StrQsc;Ps 111 Px.cPss of those hsted Lirder "Absolute McDmm.~rr R~ttr.gs' may cause penT'Idr.t;ont damage to tne OPvtce Thts c; a stress ratmg only and 
+unclJol"'al OpPfatton of tht=~" dP'Iftce at these or any other cordttons •n exc.e~s of tnose tndiCdteo tn the operallor.dl se-ctrcns of thts spectftcattor •S not 
rmplted Expo...lJre to :t~olutl=ll maxtmum rating condl'!''{'lns rn• rxtt"nded penods may affPrt dPVtC.f' rPhabthty 

GUARANTEED OPERATING RANGE 

Part Numbers 

T74LS353XX 
XX : pac•age type 
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1 
1 Min. ;_Typ, t Max. __ _ 
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T74LS353 

TRUTH TABLE 

Select Inputs 
! 

Data Inputs Output Ouput 
Enable 

So 

X 
L 
L 
H 
H 
L 
L 
H 
H 

H = HIGH Voltage Level 
L = LOW Vonage Level 
X = Don't Care 

s1 

X 
L 
L 
L 
L 
H 
H 
H 
H 

IZI = H1gh Impedance Ioiii 

lo 

I X 
! L 
I H 

X 
X 
X 
X 
X 
X 

Address 1nputs SO and S1 are common to both sect1ons 

FUNCTIONAL DESCRIPTION 

11 

X 
X 
X 
L 
H 
X 
X 
X 
X 

The LS353 contains two identical 4-lnput Multi
plexer with 3-state outputs. They select two bits from 
four sources selected by common select inputs (So. 
S1 ). The 4-input multiplexers have individual Output 
Enable (Eoa, Eob) inputs which when HIGH, forces 
the outputs to a high Impedance (high Z) state. 

12 13 Eo z 
X X H (Z) 
X X L H 
X X L L 
X X L H 
X X L L 
L X L H 
H X L L 
X L L H 
X H L L 

The LS353 is the logic implementation of a 2-pole, 
4-position switch, where the position of the switch is 
determined by the logic levels supplied to the two 
Select Inputs. The logic equations for the outputs 
are shown below. 

Z a = E a · {I oa • S 1 . S o + I 1 a • S 1 • So + l2a · S1 · S o + ba . S1 . So) 

Z b = E b ·(I ab • S 1 ·So+ l1b • S 1 ·So+ 12b • S1 ·So+ bb. S1 . &;) 
If the outputs of 3-state devices are tied together, all 
but one device must be in the high impedance state 
to avoid high currents that would exceed the maxi
mum ratings. Designers should ensure that Outputs 

Enable signals to 3-state devices whose outputs are 
tied together are designed so that there 1s no over
lap. 
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T74LS353 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

I 
I 

-
Symbol Parameter 

Limits Test Condition 
Unit 

Min. Typ. (*) Max. (note 1) 
r------ --

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1 5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.7 3.1 Vee = MIN, loH = - 2.6 rnA v 
V1N = V1H or ViL per Truth Table 

V01. Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN v 
ViN = V1H or ViL r-

0.35 0.5 loL= 8.0 rnA per Truth Table v 

lozH Output Off Current HIGH 20 Vee= MAX, VoUT = 2.7 V, tJA 
v"E = 2.o v 

loZL Output Off Current LOW -20 Vee= MAX, VouT = 0.4 V, tJA 
v"E = 2.0 v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V tJA 
0.1 Vee= MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, ViN = 0.4 V rnA 

--
los Output Short Circuit Current -30 -130 Vee = MAX, V1N = 0 V rnA 

(note 2) 

Icc Supply Current rnA 
Outputs LOW 7.0 12 Vee= MAX, ViN = OV, v"E = ov 
Outputs HIGH 8.5 14 Vee= MAX, ViN = ov. Ve = 4.5V 

.. 
Notes : 1 Condot10ns for tesbng, not shown on the Table, are chosen to guarantee operabon under "wrest case" conditions 

2 Not more than one output should be shorted at a bme 
(') Typocal values are at Vee-50 V, TA- 25 'C 

AC CHARACTERISTICS : TA = 25 oc 
Limits 

Symbol Parameter Test Conditions Unit 
Min. Typ. Max. 

tPLH Propagation Delay, Data to 11 25 Fig 1 ns 
tPHL Output 13 20 -
tPLH Propagation Delay, Select to 20 45 Fig 1 ns 
tPHL Output 21 32 Vee= 5.0 V -
tpzH Output Enable Time to HIGH 11 23 FigS. 4,5 

CL- 15 pF ns 
Level -

tpzL Output Enable Time to LOW 15 23 FigS. 3,5 
ns 

Level 

tPLZ Output D1sable Time from LOW 12 27 F1gs 3,5 ns 
Level Vee= 5.0 V -

tPHZ Output Disable T1me from HIGH 27 41 Figs 4.5 
CL- 5 pF ns 

Level 
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3-STATE AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1. 

Figure 3. 

SC-0010 

Figure 5. 

TO OUTPUT 
UNDER TEST 

AlL DIODES 
AHtS 1N3064 

SC-0013 

05V 

SOK<l 

I~ 
SC-0012 

Figure 2. 

Figure 4. 

SWITCHING POSITIONS 

Symbol SW1 

tpzH Open 

lpzL Closed 

tpLz Closed 

IPHZ Closed 

T74LS353 

sc 

SW2 

Clsed 

Open 

Closed 

Closed 
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DESCRIPTION 

These devices are h1gh-speed Hex Buffers w1th 3-
state outputs. They are organized as single 6-bit or 
2-biV4-bit, with inverting or non-inverting data (D) 
paths. The outputs are designed to drive 15 TTL Unit 
Loads o~ 60 Low Power Schottky loads when the 
Enable (E) is LOW. 

When the output Enable input (E) IS HIGH. the out
puts are forced to a h1gh Impedance "off" state. If the 
outputs of the 3-state dev1ces are tied together. all 
but one device must be in the high 1mpedence state 
to avoid high currents that woud exceed the maxi
mum ratings. Designers should ensure that Output 
Enable signals to 3-state dev1ces, whose outputs 
are tied together, are designed so there is no over
lap. 

PIN CONNECTION (top v1ew) DUAL IN LINE 

LS365A LS366A 

CHIP CARRIER 

LS365AILS367 A 

' 10 n t1 n 

September 1988 

T74LS365A/366A 
T74LS367 A/368A 

3-STATE HEX BUFFERS 

81 
( Plashc Package l 

01 
(Ceram1c Package) 

M1 C1 
(M1cro Package) (PlastiC Ch1p Carner) 

ORDER CODES : 
T74LSXXXX 01 T74LSXXXX C1 
T74LSXXXX B1 T74LSXXXX M1 

LS367A 

LS366AILS368A 

9 10 11 tl 13 

18 

17 

16 

" 
14 

LS368A 
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T7 4LS365A/366A/367 A/368A 

TRUTH TABLES 

LS365A LS366A 
Inputs 

Output 
E1 E2 D 

Inputs 
Output 

E1 E2 D 
L L L L L L L H 
L L H H L L H L 
H X X (Z) H X X (Z) 
X H X (Z) X H X (Z) 

LS367A LS368A 

Inputs 
Output 

E D 

Inputs 
Output 

E D 

L L L L L H 
L H H L H L 
H X (Z) H X (Z) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output 0 to 10 v 
I, Input Current, Into Inputs -30 to 5 rnA 

lo Output Current, into Outputs 50 rnA 

Stresses 1n excess of those listed "Absolute Max1mum Rabngs" may cause permanent damage to the device This IS a stress rating only and 
funcbonal operabon of the dev1ce at these or any other cond1bons m excess of those IndiCated 1n the operabonal secbons of th1s specification 1s 
nat 1mphed Exposure to absolute max1mum rabng cond1bons for extended penods may affect dev~ce rehab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T7 4LS365A/366A/367 A/368AXX 4.75 v 1 s.o v 1 s 2s v 0 °C to+ 70 °C 

XX = Package type 
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T74LS365A/366A/367 A/368A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
tor All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, I1N = -18 rnA v 
VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = - 2.6 rnA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=12mA Vee= MIN, v 
V1N = V1H or V1L r---

0.35 0.5 loL= 24 rnA per Truth Tablf v 

loZH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V J.lA 
v"E = 2.0 v 

loZL Output Off Current LOW -20 Vee = MAX, V1N = 0.4 V J.lA 
v"E = 2.0 v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V J.lA 
0.1 Vee= MAX, V1N = 7.0 V 

ilL Input LOW D Inputs -20 Vee = MAX, V1N = 0.5 V rnA 
Current Either E Input at 2 V 

-0.4 Vee = MAX, V1N = 0.4 V rnA 
Both E Inputs at 0.4 V 

E lnpu1s -0.4 rnA 

los Output Short Circuit Current -40 -225 Vee = MAX, VouT = 0 V rnA 
(note2) 

Icc Power LS365A/367A 13.5 24 Vee = MAX, V1N = 0.4 V rnA 
Supply V"E = 4.5 V f-----
Current LS366A/368A 11.8 21 rnA 

Notes : 1. For Conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operat1ng oondtions for the device type. 
2. Not more than one ou1pUI should be shorted at a t1me. 
n TypiCal values are at Vee= 5.0 V, TA = 25 ·c. 

AC CHARACTERISTICS : T A = 25 "C 

Limits 

Symbol Parameter LS365A/367A LS366A/368A Test Conditions Unit 

Min. Typ. Max. Min. Typ. Max. 

tPLH Propagation Delay, 10 16 7.0 15 ns 

tPHL 9.0 22 12 18 Vee =5.0 V 

tPLH Output Enable Time 19 35 18 35 
CL = 45 pF 
RL 667 n ns 

tPHL 24 40 28 45 

tpLH Output Disable Time 30 32 Vee= 5.0 V ns 

tPHL 35 35 CL = 5.0 pF 
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T7 4LS365A/366A/367 A/368A 

AC WAVEFORMS 

Figure 1. 

Figure 3. 

4/4 

480 

Figure 2. 

SC-0013 

Figure 4. 



T74LS373 

OCTAL TRANSPARENT LATCH WITH 3-STATE OUTPUTS 

• EIGHT LATCHES IN A SINGLE PACKAGE 
• 3-STATE OUTPUTS FOR BUS INTERFACING 
• HYSTERESIS ON LATCH ENABLE 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The T7 4LS373 consists of eight latches with 3-state 
outputs for bus organized system applications. The 
flip-flops appear transparent to the data (data chan
ges asynchronously) when Latch Enable (LE) is 
HIGH. When LEis LOW, the data that meets the set
up times is latched. Data appears on the bus when 
the Output Enable (OE) is LOW. When OE is HIGH 
the bus outputs is in the high impedance state. 

PIN NAMES 

DATA INPUTS 
LATCH ENABLE (act1ve HIGH) INPUT 
OUTPUT ENABLE (act1ve LOW) INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(M1cro Package) 

01 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS373 01 T74LS373 C1 
T74LS373 B1 T74LS373 M1 

CHIP CARRIER 

0., 18 0., 

0, 17 0. 
0, 16 o, 
0, 15 0, 

0] 14 0, 

9 10 11 12 13 

CJ PC-0119 
0'~ ~ ~ct ~ 

NC = No Internal Connee110n 
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T74LS373 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vrx = P1n 20 
GND= Pin 10 
( ) = P1n numbers 

i21 

0. 

II 

(51 

0, 

ABSOLUTE MAXIMUM RATINGS 

4 7 8 13 14 17 18 

I 
o, 

~ 6 9 12 IS 16 19 

i61 

0, 

i91 

llJ 
1121 

o, 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, Into Inputs 

Ia Output Current, Into Outputs 

i151 

Cis 

1161 

0. 

Value 

-0.5 to 7 

i191 

Gr 
L[-1 .. 1 

-0.5tot5 

-0.5to10 

- 30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Maximum Ra!Jngs" may cause permanent damage to the deviCe. This 1s a stress rating only and 
funcbonal operabon of the device at these or any other condrt1ons 1n excess of those IndiCated 1n the operabonal secbons of th1s specrlicabon 1s not 
1mplied. Exposure to absolute max1mum rabng condrt10ns for extended penods may affect deVIce rel1abi11ty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperatllf!e 
Min. I Typ. I Max. 

T74LS373XX 4.75 v J 5.0 v J 5.25 v o °C to+ 70 °C 
XX = package type. 
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T74LS373 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage ·0.65 ·1.5 Vee= MIN, hN = ·18 rnA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = · 2.6 rnA 
V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 12 rnA J Vee= MIN, 
I V1N = V1H or V1L 

0.35 0.5 loL = 24 rnA per Truth Table 

lozH Output Off Current HIGH 20 Vee = MAX, VoiiT = 2.7 V 
VE = 2.0 V 

loZL Output Off Current LOW ·20 Vee = MAX, VouT = 0.4 V 
VE = 2.0 V 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

Input HIGH Current at MAX 0.1 Vee = MAX, V1N = 7.0 V 
Input Voltage 

hL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current ·30 ·130 Vee = MAX, VOIIT = 0 V 
(note2) 

Icc Power Supply Current Output 24 40 Vee = MAX, V1N = 0 V 
Off Ve = 4.5 V 

Notes : 1. Conditions for testing, not shown in the Table. are chosen to guarantee operation under "wrost case" conditions 
2. Not more than one output should be shorted at a ~me. 
(") Typocal values are at Vee= 5.0 V, T. = 25 •c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

tPLH Propagation Delay, Data to 12 18 Fig. 1 
tPHL Output 12 18 

tPLH Propagation Delay, Clock or LE 20 30 Fig. 1 
tPHL to Output 18 30 Vee =5.0 V 

CL =45 pF 
tpzH Output Enable Time to HIGH 15 28 Figs. 3,4 RL =667 n 

Level 

tpzL Output Enable Time to LOW 25 36 Rgs. 2,4 
Level 

tPLZ Output Disable Time from LOW 15 25 Figs. 2,4 
Vee =5.0 V Level 
CL = 5 pF 

tPHZ Output Disable Time from HIGH 12 20 Figs. 3,4 RL = 667 0 
Level 

Unit 

v 

v 

v 
v 

v 
-

v 

IJA 

IJA 

IIA 
rnA 

rnA 

rnA 

rnA 

Unit 

ns 

f---
ns 

f---
ns 

f---
ns 

ns 

-
ns 
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T74LS373 

AC SET-UP REQUIREMENTS : T A= 25 'C 

Limits 
Symbol Parameter 

Min. Typ. 

tsD Set-up T1me Data to Negat1ve 5 
G01ng LE 

thO Hold Time Data to Negative 20 
Going LE 

twLE Mimmum LE Pulse Width HIGH 15 
to LOW 

DEFINITION OF TERMS 
SET-UP TIME (ts) is defined as the minimum time 
required for the correct logic level to be present at 
the logic input toLE transition from HIGH to LOW in 
order to be recognized and transferred to the out
puts. 

AC WAVEFORMS 

Figure 1 . 

J, 

Figure 2. 

4/5 
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Test Conditions Unit 
Max. 

F1g. 1 ns 

f--

Vee =50 V 
ns 

f--
ns 

HOLD TIME (th) is defined as the minimum time fol
lowing LE transition from LOW to HIGH that the logic 
level must be maintained at the input in order to en
sure continued recognition. 

Figure 3. 



AC LOAD CIRCUIT 

Figure 4. 

TO OUTPUT --TEST ... 

ALLIIIIIIES 
ARE-

I~ 

F 
\ s~~ .. ~ -. -. 

l~ 
SC-4112 

T74LS373 

SWITCHING POSITIONS 

Symbol SW1 SW2 

tpzH Open Closed 

lpZL Closed Open 

IPLZ Closed Closed 

lpHZ Closed Close 
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T74LS374 

OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS 

• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERED POSITIVE EDGE-TRIGGERED 

CLOCK 
• 3-STATE OUTPUTS FOR BUS ORIENTED AP

PLICATIONS 
• HYSTERESIS ON OUTPUT ENABLE INPUT TO 

IMPROVE NOISE MARGIN 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS37 4 is a high-speed, low-power Octal D
type Flip-Flop featuring separate D-type inputs for 
each flip-flop and 3-state outputs for oriented appli
cations. A buffered Clock (CP) and Output Enable 
(OE) are common to all flip-flops. 

PIN NAMES 

DATA INPUTS 
CLOCK {active HIGH gomg edge) INPUT 
OUTPUT ENABLE (act1ve LOW) INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
{Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS374 D1 T74LS374 C1 
T74LS374 Bl T74LS374 Ml 

CHIP CARRIER 

9 10 11 12 1) 

NC = No Internal Connection 
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T74LS374 

LOGIC SYMBOL AND LOGIC DIAGRAM 

VCC=Pin20 
GND=Pm10 
( ) = Pm numbers 

121 
a, 

151 
0, 

ABSOLUTE MAXIMUM RATINGS 

11 

161 

ll, 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

3 4 7.13141718 

256912151619 

191 
0, 

1121 
a, 

1151 

0, 
1161 

a, 

Value 

-05to+7 

-0.5 to+ 15 

-0.5 to+ 10 

-30 to+ 5 

50 

1191 
(h lr-Dm 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those l1sted under "Absolute Max1mum Rabngs" may cause permanent damage to the deviCe 
This IS a stress rafing only and funclional operafion oft he deviCe at these or any other condmons 1n excess of those indicated 1n the operabonal sectJons 
of this speclficafion 1s not 1mphed Exposure to absolute max1mum rat1ng condmons for extended penods may affect dev1ce rehabthty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS374XX 4.7s v I s.o v I 5.25 v o °C to+ 70 °C 
XX = package type 
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T74LS374 

TRUTH TABLE 

Dn CP 

H I 

L I 

OE 

L 

L 

Cn 

H 

L 
H = HIGH Voltage Level 
L = LOW Vo~age Level 
X = Don't Care 

X X H z· (Z) = High Impedance 
• Note . Contents of fl1p-flops unaffected by the state of the Output Enable 1nput (OE). 

FUNCTIONAL DESCRIPTION 
The LS374 consist of eight edge-triggered flip-flops 
with individual D-type inputs and 3-state true out
puts. The Clock and Output Enable are common. 
The eight flip-flops will store the state of their in
dividual D inputs that meet the set-up and hold time 
requirements on the LOW-to-HIGH Clock (CP) tran-

sition. With the Output Enable (OE) LOW, the con
tents of the eigh.!..!!!P-flops are refected on the out
puts. When the OE is HIGH, the outputs go to the 
high impedance state. Operation of the OE input 
does not affect the state of the flip-flops. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Veo Input Clamp Diode Voltaoe -0.65 - 1.5 Vee- MIN. hN- -18 mA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = - 2.6 mA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 12 mA Vee= MIN, 
v,N = VIH or VIL 

0.35 0.5 loL = 24 mA per Truth Table 

lozH Output Off Current HIGH 20 Vee = MAX, VouT = 2.7 V 
Ve = 2.0 V 

lozL Output Off Current LOW -20 Vee = MAX, VouT = 0.4 V 
Ve = 2.0 V 

I1H Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

Input HIGH Current at MAX 0.1 Vee = MAX, V1N = 7.0 V 
Input Voltage 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current - 30 -130 Vee= MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current Output 27 45 Vee = MAX, V1N = 0 V 
Off VE = 4.5 V 

Notes : 1) Cond1t1ons for test~ng, not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons. 
2) Not more than one output should be shorted at a t1me 
(•) Typ1cal values are at Vee= 50 V, T. = 25 oc 

Unit 

v 

v 

v 

v 

v 
-

v 

liA 

liA 

liA 
mA 

mA 

mA 

mA 
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T74LS374 

AC CHARACTERISTICS : T A = 25 'C 

Limits Test Conditions 
Symbol Parameter 

Min. 

tPLH Propagatton Delay, 
tPHL CP to Output 

tpzH Output Enable Ttme 
to HIGH Level 

tpzL Output Enable T1me 
to LOW Level 

tPLZ Output Disable Time 
from LOW Level 

tPHZ Output D1sable Time 
from HIGH Level 

fMAX Maxtmum Input Frequency 35 

AC SET-UP REQUIREMENTS: TA = 25 'C 

Symbol Parameter 
Min. 

twCP Mtntmum Clock Pulse Width 13 
HIGH or LOW 

t, Minimum Set-up T1me, 20 
Data to CP 

In Mtn1mum Hold T1me, 0 
Data to CP 

DEFINITION OF TERMS : 
SET-UP TIME (Is) -is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from HIGH 
to LOW in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th) -is defined as the minimum time fol
lowing the clock transition from LOW to HIGH that 

AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1. 

4/5 
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Typ. Max. (note 1) Unit 

15 28 fig. 1 ns 
19 28 

20 28 figs. 3, 4 
CL = 45 pF 

ns RL = 667 Q 

21 28 f1gs. 2, 4 ns 

12 20 figS. 2, 4 ns 

CL =5.0 pF 

15 25 fiQS. 3, 4 RL = 667 Q ns 

50 ftg 1 MHz 

Limit 
Test Conditions Unit 

Typ. Max. 

10 fig. 1 ns 

r----
15 Vcc=5.0V ns 

1--
-3 ns 

the logic level must be maintained at the input in or
der to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 



T74LS374 

Figure 2. 

SC-0130 

Figure 3. 

. ... 

SC-0121 

Figure4. 

F 
TO OUTPUT 

t SW1 

.. UNDER TEST .. 
>OKQ 

v 
ALL DIODES 
ARE 1Nl064 

I 
c, 1 SW1 

r 
-

SC-0012 
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T74LS377 

OCTAL D FLIP-FLOP WITH COMMON ENABLE AND CLOCK 

• 8-BIT HIGH SPEED PARALLEL REGISTERS 
• POSITIVE EDGE-TRIGGED D-TYPE FLIP

FLOP 
• FULLY BUFFERED COMMON CLOCK AND 

ENABLE INPUTS 
• INPUT CLAMP DIODES LIMIT HIGH-SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The T54LS377 is an 8-Bit register built using ad
vanced Low Power Schottky technology. This 
register consists of eight D-type flip-flops with a buf
fered common clock and a buffered common clock 
enable. The device is packaged in the spacesaving 
(0.3 inch row spacing) 20 pin package. 

E 
Do-D7 
CP 
Oo-0, 

Enable (Active LOW) Input 
Data Inputs 
Clock (Active HIGH Going Edge) Input 
True Outputs 

PIN CONNECTION (top view) 

E, 
Oo 

Do 

o, 
o, 
o, 
Dz 

D~ 

o, 

DUAL IN LINE 

September 1988 

CP 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS377 01 T74LS377 C1 
T74LS377 81 T74LS377 M1 

CHIP CARRIER 

u 
0 0 u ~ 

0 0 ,.., > 0 

Do 07 

01 o. 
o, o. 
o, Os 
o, Ds 

0 

0 z "- . ,; "' u 0 
PC10590 
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T74LS377 

TRUTH TABLE 

E 

H 

L 

L 
L = LOW Voltage Level 
H = HIGH Voltage Level 
X= Don't Care 

CP 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Dn a. 
X No Change 
H H 

L L 

1 3 4 7 813141718 

11 CP 

2 5 6 9 12 15 16 19 

Vee= Pin 16 
GND= P1n8 
( ) = Pin numbers 

FUNCTIONAL DESCRIPTION 

The LS377 consists of eight edge-triggered D flip
flop with individual D inputs .§_nd Q outputs. The 
Clock (CP) and Enable input (E) are common to all 
flip-flop. 

214 
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When E is LOW, new datais entered into the register 
on the next LOW to HIGH transition of (CP). 

When E is HIGH, the register will retaintthe present 
data independent of the CP. 



T74LS377 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 7 v 

v, Input Voltage, Applied to Input - 0.5 to+ 15 v 

Vo Output Voltage, Applied to Output - 0.5 to+ 10 v 

I, Input Current. Into Inputs -30 to+ 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those liSted under "Absolute Maximum Ratings" may cause permanent damage to the devoce. ThiS 1s a stress ratmg only and 
luncbonal operabon of the devoce at these or any other condit1011S in excess of those indicated in the operabonal secbons of this specdicabon 1s not 
1mpl1ed. Exposure to absolute max1mum rating conditions for extended periods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS377XX 4.7s v I s.o v I s.2s v o °C to+ 70 °C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H 
Input HIGH Voltage 

2.0 
Guaranteed Input HIGH 
Voltage for all Inputs 

v,L 
Input LOW Voltage 

0.8 
Guaranteed Input LOW 
Voltag_e for all Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA 

VoH 
Output HIGH Voltage 2.5 3.5 Vee = MIN, loH = - 400 ~A 

v,N = v,H or ViL per Truth Table 

Output LOW Voltage 0.25 0.4 loL= 4.0 mA Vee= MIN 
VoL V1N = V1H or V1L 

0.35 0.5 loL = 8.0 mA per Truth Table 

hH 
Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

0.1 Vee = MAX, V1N = 7.0 V 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los 
Output Short CircUit Current 

-20 - 100 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 18 28 Vee= MAX . . Notes : 1) Cond1t1ons for testmg, not shown 1n the Table, are chosen to guarantee operat1on under worst case cond1t1ons . 
2) Not more than one output should be shorted at a bme. 
(') Typical values are at Vee= 5.0 V, T. = 25 °C. 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

I MAX Maximum Clock Frequency 30 40 Figures 1 

Propagation Delay,Ciock to Figures 1 Vee= 5.0 V 
tPLH Outputs 

17 27 CL=15pF 

Propagation Delay, Clock lo Figures 1 
RL = 2 KQ 

tPHL Outputs 
18 27 

Unit 

v 

v 

v 

v 

v 
r---

v 

~ 
mA 

mA 

mA 

mA 

Units 

~ 

ns 

1:1 
314 
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T74LS377 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

tw(CP) Minimum Clock Pulse Width 20 

Is 
Set-Up Time. Data to Clock 20 
(HIGH or LOW) 

th 
Hold Time, Data to Clock 

5 
(HIGH or LOW) 

IsH 
Set-Up Time HIGH Enable to 10 
Clock 

thH 
Hold Time HIGH Enable to 

5 
Clock 

tsL 
Set-Up Time LOW Enable to 

25 
Clock 

thL 
Hold Time LOW Enable to 

5 
Clock 

DEFINITION OF TERMS: 

SET-UP TIME (Is): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol-

AC WAVEFORMS 

Typ. Max. 

Figure 1 ~ 
Figure 1 

ns 
-

Figure 1 
ns 

Vee= 5.0 V -
Figure 1 CL = 15 pF ns 

RL = 2 KQ -
Figure 1 

ns 
-

Figure 1 
ns 

-
Figure 1 

ns 

lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 
in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 
Data to Clock 

CP 

D orE 

0 

SCD55BO 

• The shaded areas 1nd1cate when the 1nput 1s permitted to chang for predictable output performance 

4/4 
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T74LS378 

HEX PARALLEL D REGISTER WITH ENABLE 

• 8-BIT HIGH SPEED PARALLEL REGISTER 
• POSITIVE EDGE-TRIGGERED D-TYPE FLIP

FLOPS 
• FULLY BUFFERED COMMON CLOCK AND 

ENABLE INPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 

The T74LS378 is an 6-Bit Register with a buffered 
common enable. This device is similar to the 
T74LS174, but with common Enable rather than 
common Master Reset. 

PIN NAMES 

E 
Do-Ds 
CP 

ENABLE (act1ve LOW) INPUT 
DATA INPUTS 
CLOCK (actiVe HIGH going edge) 
INPUT 
TRUE OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(PlastiC Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS378 01 T74LS378 C1 
T74LS378 B1 T74LS378 M1 

CHIP CARRIER 

u ~d z 

lit 18 lis 
0, 17 0. 

16 NC 

11, 15 0.. 
0, 14 0, 

9 10 11 12 13 

NC = No Internal Connection 

1/4 
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T54LS378 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1346111314 

CP (91 

f 111 

Vee= P1n 16 
GND = P1n8 
()=Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

i 
2 5 7 10 12 15 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current. into Inputs 

lo Output Current, into Outputs 

.l(-G077 

l(-119) 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 mA 

50 mA 

Stresses in excess at those listed under "Absolute Maximum Ratings" may cause permanent damage to the d<MC9. nus is a stress ratmg only and 
functional operation of the device at these or any other c:onations 1n excess of those indiCated in the operational secbons of th1s specification is not 
impied. Exposure to absolute max1mum rating concitions for extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Tyj). I Max. 

T74LS378XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 

214 
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T54LS378 

FUNCTIONAL DESCRIPTION 
The LS378 consists of eight edge-triggered D flip
flops with indMdual D iQPuts and Q outputs. The 
Clock (CP) and Enable (E) input are common to all 
flip-flops. 

When E input is LOW, new data is entered intothe 
register onJhe LOW-to-HIGH transition of CP input. 
When theE input is HIGH the register will retain the 
present data independent of the CP input. 

TRUTH TABLE 

E CP 

H ...r 
L ...r 
L _J-

Dn 

X 
H 
L 

a. 
No charge 

H 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Don, Care 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold 
Voltage for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 1J.A 
VtN = VtH or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, 
V1N = V1H or V1L 

0.35 0.5 loL= 8.0 rnA per Truth Table 

hH Input HIGH Current 20 Vee= MAX, VtN = 2.7 V 
0.1 Vee = MAX, V1N = 7.0 V 

hL Input LOW Current -0.4 Vee = MAX, VtN = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 16 27 Vee= MAX .. . Notes : 1. Conditions for test1ng, not showr11n the table, are chosen to guarantee operat1on under "worst case cond1t1ons . 
2. Not more than one output should be shorted at a t1me 
(•) Typical values are at Vee= 5.0 V, T. = 25 ·c 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions 

fMAX Minimum Input 30 40 Fig. 1 
Clock Frequency 

Vee =5.0 V 
tPLH CP to Q Output 17 27 Fig. 1 

tPHL CP to Q Output 18 27 Fig. 1 

Unit 

v 

v 

v 
v 

v 
-

v 

j.iA 
rnA 

rnA 

rnA 

rnA 

Unit 

MHz 

ns 

ns 
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T54LS378 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

'· Set-up Time, Data to Clock 20 Fig. 1 ns 
(HIGH or LOW) 

th Hold Time, Data to Clock 5 Fig. 1 ns 
(HIGH or LOW) 

Is Set-up T1me, Enable to 30 Fig. 1 Vee~ 5.0 V ns 
Clock (HIGH or LOW) 

th Hold T1me, Enable to Clock 5 F1g. 1 ns 
(HIGH or LOW) 

lwcP M1mmum Clock Pulse Width 20 ns 

AC WAVEFORMS 

Figure 1 :Clock to Output Delays, Clock Pulse Width, Frequency, Set-up and Hold Times Data, 
Enable to Clock. 

CP 

~ D 

0. 
'"~ 

1.3V 

S[-0076/1 

' The shaded areas 1nd1cate when the 1nput IS permitted to change for predictable output performance 

DEFINITION OF TERMS : 

SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

4/4 
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HOLD-TIME (th)- is defined as the minimum time 
following the clock transition from LOW to HIGH that 
the logic lecel muqt be maintained at the input in 
order to ensure continued recognition.A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 



T74LS379 

QUAD PARALLEL REGISTER WITH ENABLE 

• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERED POSITIVE EDGE-TRIGGERED 

CLOCK 
• BUFFERED COMMON ENABLE INPUT 
• TRUE AND COMPLEMENT OUTPUT 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS379 is a 4-Bit Register with buffered com
mon Enable. This device is similar to the T74LS175 
but feature the common Enble rather than common 
Master Reset. 

PIN NAMES 

ENABLE (act1ve LOW) INPUT 
DATA INPUTS 
CLOCK (active HIGH gomg edge) 
INPUT 
TRUE OUTPUTS 
COMPLEMENTS OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

- . 

' 
' 
i 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(PlastiC Chip Carner) 

ORDER CODES : 
T74LS379 01 T74LS379 C1 
T74LS379 81 T74LS379 M1 

CHIP CARRIER 

J.., !:i! .,;' d 

18 a., 
17 0, 

16 NC 

15 0, 

14 o., 
9 10 11 12 13 

c 
- z 

d "' !:£ ~ d 

NC = No ln1ernal Connec~on 
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T74LS379 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee= Pm 16 
GND= Pm 8 

4 5 12 13 

9 CP 

3 2 6 7 11 10 14 15 

(p~l9~1~_.---+--~~~-+---+~~-1---+~ 
E ~11~1~ ____ _. __ ~+---_.---++---~---+1---~ 

131 121 
O..D.o 

161 171 
a., a., 

1111 1101 
O.z O.z 

() = Pm numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

l1 Input Current, 1nto Inputs 

Ia Output Current, into Outputs 

l(-0094 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

60 rnA 

Stresses 1n excess ol1hose listed under "Absolute Max1mum Ratings" may cause permanent damage to the devtee. Th1s 1s a stress ra!Jng only and 
luncbonal operallon of the dev1ce at these or any other condrt1011s 1n excess of those Indicated 1n the operabonal secbons of th1s speafica!Jon 1s not 
11npl1ed. Exposure to absollrte max1mum rabng cond1t10ns for extended penods may affect deVIce rellab1lrty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS379XX 4.75 v I 5.o v 15.25 v 0°Cto+70°C 
XX = package type 

2/4 
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T74LS379 

FUNCTIONAL DESCRIPTION 
The LS379 consist of four edge-triggered D-type 
flip-flops with individual D inputs and Q outputs. The 
Clock (CP) and Enable (E) inputs are common to all 
flip-flops. 

When the Einput is HIGH, the register will retain the 
present data independent of the CP input. 

TRUTH TABLE 

E CP Dn 

H s X 
L _ _r H 
L _ _r L 

Cn 

No change 
H 
L 

Cn 

No Change 
L 
H 

H ~ HIGH Voltage Level 
L ~ LOW Voltage Level 
X ~ Don't Care 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

v1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 IJ.A 
VIN = VIH or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, 
V1N = V1H or v,L 

0.35 0.5 loL = 8.0 rnA per Truth Table 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

Input HIGH Current at MAX 0.1 Vee= MAX, YIN= 7.0 V 
Input Voltage E, Do-DJ, CP 

IlL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 
E, Do-DJ, CP 

los Output Short Circuit Current -20 -100 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 11 16 Vee= MAX 
Notes: 1. Condlbons for testmg, not shown 1n the Table, are chosen to guarantee operation under "worst case" conditions. 

2. Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee~ 5.0 V, TA ~ 25 ·c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions 

tPLH CP to Output 17 27 Fig. 1 

tPHL CP to Output 18 27 
Vee= 5.0 V 
CL=15pF 

I MAX Maximum Clock Frequency 30 40 

Unit 

v 

v 

v 

v 

v 
-

v 

IJ.A 

rnA 

rnA 

rnA 

rnA 

Unit 

ns 

ns 

MHz 
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T74LS379 

AC SET-UP REQUIREMENTS : T A= 25 'C 

Limits 
Symbol Parameter 

Min. ! Typ. Max. 
Test Conditions Unit 

Is Set-up T.r~e. Data to t_,lock 2Cl I Frg. t ns 
(HIGH or LOW1 

'" Hold Trrne. Data t.J C:ock 5 Fg 1 ns 
(HIGH or LOW) Vee =5.0 V 

Is Set-up Trrne, E:nable to 30 Ftg. 1 ns 
Cleek 

-

'" Hold T.me, Enable to Clock 5 F:g. 1 ns 

twcP Mrrumum Clock Pulse Wtdth 17 10 ns 

AC WAVEFORMS 
Figure 1 : Clock to Output Delays, Clock Pulse Width, Frequency, Set-up and Hold Times Data, 

Enable to Clock. 

[p 

~ D 

0. '"\:_ 1JV 

S[-007611 

* The shaded areas 1nd•cate when the ,.,put •s perrn•tted to change for predictable output performance 

DEFINITION OF TERMS : 

SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

4/4 
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HOLD-TIME (th)- is defined as the minimum time 
following the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition.A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 



T74LS390 
T74LS393 

DUAL DECADE COUNTER 
DUAL 4-STAGE BINARY COUNTER 

• DUAL VERSION OF LS290 AND 293 
• LS390 HAS SEPARATE CLOCKS ALLOWING 

+2, +2,5, + 5 
• INDIVIDUAL ASYNCHRONOUS CLEAR FOR 

EACH COUNTER 
• TYPICAL MAX COUNT FREQUENCY OF 

50MHz 
• INPUT CLAMP DIODES MINIMIZE HIGH 

SPEED TERMINATION EFFECTS 

DESCRIPTION 
The T74LS390 and T74LS393 each contain a pair 
of high-speed 4-stage ripple counters. Each half of 
the LS390 is partitioned into a divide-by-two section 
and a divide-by-five section, with a separate clock 
input for each section. The two section can be con
nected to count in the 8.4.2.1 BCD code or they can 
count in a biquinary sequence to provide a square 
wave (50% duty cycle) at the final output. 

Each half of the LS393 operates as a Modulo-16 bi
nary divider, with the last three stages triggered in 
a ripple fashion. In both the LS390 and the LS393, 
the flip-flops are triggered by a HIGH-to-LOW tran
si-tion of their CP inputs. Each circuit type has a 
Master Reset input which responds to a HIGH signal 
by forcing all four outputs to the LOW state. 

PIN CONNECTION (top view) 

DUAL IN LINE 
LS390 

September 1988 

81 D1 
(Plastic Package) (Ceramic Package) 

M1 C1 
(M1cro Package) (Plastic Chip Gamer) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX Ct 
T74LSXXX Bt T74LSXXX Mt 

LS393 

116 
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T74LS390/393 

CHIP CARRIER 

LS390 

NC = No Internal Connection 

PIN NAMES 

CP 

CP, 

CLOCK ACTIVE LOW GOING EDGE 
INPUT TO - 16 (LS393) 
CLOCK ACTIVE LOW GOING EDGE 
INPUT TO - 2 (LS390) 
CLOCK ACTIVE LOW GOING EDGE 
INPUT TO - 5 (LS390) 
MASTER RESET (active HIGH) INPUT 
FLIP-FLOPS OUTPUTS 

TRUTH TABLES 

LS390 BCD 
(Input on CP o; 0o CP 1) 

LS390 + 5 
(Input on CP 1) 

COUNT OUTPUTS COUNT OUTPUTS 
03 02 

0 L L 
1 L L 
2 L L 
3 L L 
4 L H 
5 L H 
6 L H 
7 L H 
8 H L 
9 H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 

2/6 
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a, 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 

Oo 03 02 Q, 

L -- 0 L L L 
H 1 L L H 
L 2 L H L 
H 3 L H H 
L 4 H L L 
H 
L 
H 
L 
H -

LS393 

LS393 

COUNT OUTPUTS 
03 02 a, Oo 

J 
0 L L L L -1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 
10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 1-



T74LS390/393 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, into Inputs - 30 to 5 rnA 

Ia Output Current, into Outputs 50 rnA 

Stresses in excess of those losted under "Absolute Maxomum Ratings" may cause permanent damage to the device. nus is a stress rating only and 
functJonal operabon of the device at these or any other condhons 1n excess of those Indicated on the operational secbons of this specolicabon is not 
implied. Exposure to absolute maximum rating concitlons for extended periods may affect devioe reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Min. i Typ. I Max. 

T74LS390XX 4.7s v I s.o v I s.2s v 
XX = package type. 

LOGIC SYMBOLS AND LOGIC DIAGRAMS 

11115 
141 12 

121 131 151 161 171 
1413 1110 9 

(1) 13 CP 

121 Ill 151161 171 
12111098 

HR 

LS390 (one half shown) 

131 

a.. 

LS393 (one half shown) 

J 0. J a. 

JL..: CP CP 

I( fa I( fa 
121 o.......y- '.( 

(3) 

a.. 

151 

a., 

J 

><CP 

I( fa 
'.( 

141 
o., 

0. 

Temperature 

0 °C to+ 70 °C 

161 

O.z 

171 

J 

~CP 

I( fa 

T 
(51 

a.r-

(6) 

0.] 

0., LC--

l(-0096 
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T74LS390/393 

FUNCTIONAL DESCRIPTION 

Each half of the LS393 Operates in the Modulo 16 
binary sequences, as indicated in the + 16 Truth 
Table. The first flip-flop is triggered by HIGH-to
LOW transitions of the CP input signal. Each of the 
other flip-flops is triggered by a HIGH-to-LOW tran
sition of the Q output of the preceding flip-flop. Thus 
state changes of the Q outputs for not occur simul
taneously. This means that logic signals derived 
from combinations of these outputs will be subject 
to decoding spikes and, therefore, should not be 
used as clocks for other counters, registers or flip
flops. A HIGH signal on MR forces all outputs to the 
LOW state and prevents counting. 
Each half of the LS390 contains a + 5 section that 
is independent except for the common MR function. 

The + 5 section operates in 4.2.1 binary sequence, 
as shown in the+ 5 Truth Table, with the third stage 
output exhibiting a 20 % duty cycle when the input 
frequency is constant. To obtain a+ 10 funtion 
having a 50 % duty cycle output, connect the input 
signal to CP1 and connect Os output to the CPo input 
; the Oo output provides the 50 % duty cycle output. 
If the input frequency is connected to CPo and the 
Oo output is connected to CP1, a decade divider 
operating in the 8.4.2.1 BCD code is obtained, as 
show in the BCD Truth Table. Since the flip-flops 
change state asynchronously, logic signal derived 
from combinations of LS390 outputs are also sub
ject to decading spikes. A HIGH signal on MR forces 
all ouputs LOW and prevents counting. 

DC CHABACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 llA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, v 
V1N = V1H or V1L r---

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH CP, CPa 40 Vee= MAX, V1N = 2.7 V j.!A 
Current CP1 80 

MR 20 

CP, CPa 400 Vee = MAX, YIN= 7.0 V j.!A 
CP1 800 
MR 100 

ilL Input LOW CP, CPa -2.4 Vee = MAX, V1N = 0.4 V mA 
Current CP1 -3.2 

MR -0.4 

los Output Short Circuit Current -20 - 120 Vee= MAX, Vour = 0 V mA 
(note 2) 

Icc Power Supply LS290 20 30 Vee= MAX mA 
Current -

LS293 20 30 mA 
Notes: 1. For cond1nons shown as MIN or MAX, use the appropnate value spec1fieo under guaranteed operanng cond1nons for the dev1ce type. 
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2. Not more than one output should be shorted at a t1me. 
(') Typcal values are at Vr:x; = 5.0 V, TA = 25 ·c. 



T74LS390/393 

AC CHARACTERISTICS : TA = 25 oc, Vee= 5.0 V 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

fMAX Maximum Clock Frequency 25 35 MHz 
CPo to Oo 

fMAX Maximum Clock Frequency 12.5 20 MHz 
CP, to a, 

tPLH Propagation Delay, 12 20 ns 
tPHL CP to Oo LS393 13 20 

tPLH CPo to Oo LS390 12 20 ns 
tPHL 13 20 

tPLH CP to 03 LS393 40 60 
CL = 15 pF 

ns 
tPHL 40 60 

tPLH CPo to 02 LS390 37 60 ns 
tPHL 39 60 

tPLH CP, toa, LS390 13 21 ns 
tPHL 14 21 

tPLH CP, to 02 LS390 24 39 ns 
IPHL 26 39 

tPLH CP, to Q3 LS390 13 21 ns 
tPHL 14 21 

tPHL MR to any Input LS390/393 24 39 ns 

AC SET-UP REQUIREMENTS : TA = 25 OC 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

tw ClocRulsiiidth LS390 20 ns 

tw CPo Pulse Width LS390 20 ns 

tw CP 1 Pulse Width LS390 40 Vee= 5.0 V ns 

tw MR Pulse Width LS390/393 20 ns 

tree Recovery Time LS390/393 25 ns 

RECOVERY TIME (t..c) - ts defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to LOW in 
order to recognized and transfer HIGH Data to the Q outputs. 

~ SGS-TIIOMSOII 
.._.,, lii!D~I!I@li!IICS 
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T7 4LS390/393 

AC WAVEFORMS 

Figure 1. 

•CP 

0. 

SC-0051 

• The number of Clock Pulses reqUired between the tPHL and IPLH measurements can be determmed from the appropriate Truth Table. 

Figure 2. 

MR & HS 

D. 

SC-It'U 
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T74LS395A 

4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 

• SHIFT LEFT OR PARALLEL 4-BIT REGISTER 
• 3-STATE OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS395A is a 4-Bit Registers with 3-state out
puts and can operate in either a synchronous paral
lel load or a serial shift-right mode, as determined by 
the Select input. An asynchonous active LOW Ma
ster Reset (MR) input overrides the synchonous 
operations and clears the register. An active Low 
Outputs Enable (OE) input controls the 3-state out
put buffer, but does not interfere with the operations. 
The fourth stage also has a conventional output for 
linking purposes in multistage serial operations. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Piast1c Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Gamer) 

ORDER CODES : 
T74LS395A 01 T74LS395A C1 
T74LS395A 81 T74LS395A M1 

CHIP CARRIER 

ii1 I~ u u 0 
z > 0 

Po a, 
P, a2 
NC NC 

p2 a3 
P, a, 

" z ~I~ I~ "' " PC10610 

NC ~ No Internal Connection 
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T74LS395A 

PIN NAMES 

P0:P3~_[_Parallel_lnp_~:~ts _______ ------i 

Ds I _S~n~_ ~at~_hlj)UIS ______ ---1 

S Mode S~le~ l_nput ______ ---j 

CP __ -J-CJ<J_ck (~(;live L()_'J\')_ ~~pu,_,_t -----1 

~R Master Reset (Act1ve_~OW)_Input 

l_<)E Output Enable (Active LOW) Input 

~~Q3 3:stat; Reg'~'_;, Outputs __ -_- --~_J 
l_93 £3_~1ster Ou!Pul __ j 

LOGIC DIAGRAM 

?o P, 

{") 

LOGIC SYMBOL 

I 
I 

I 

I 
, c 

7 3 4 5 6 

11 

l ______ '_15 ,,_,_,_'2_"'_""'_' ____ _j 

~ ~{I~J----~-----------+--~------~---4------~---4------~ 
~ ~--~-------+--+----.--+---~---4---~ 

Vee= P1n 16 
GND ~ P1n 8 
( ) ~ P1n numbers 

LC10l'O 

FUNCTIONAL DESCRIPTION 

('5) 

Oo 

The LS395A contains four D-type edge-triggered 
flip-flop and auxiliary gating to select aD input either 
from a Parallel (Pn) input or from the preceding sta
ge. When the Select input is HIGH, the Pn inputs are 
enabled. A lOW signal on the S input enables these
rial inputs for shift-righ operations, as indicated in the 
Truth Table. 

Stage changes are initiated by HIGH to LOW tran
sitions on the Clock Pulse (CP) input. Signals on the 
Pn, Ds and S inputs can change when the Clock is 
in either state, provided that the recommended set-

217 

512 

I 14) (13) (12) (II) 
Q, 

up and hold times are observed. When the S input 
is LOW, a CP HIGH-LOW transition transfers data 
ao to a,, a, to a2 ao1d a2 to a3. A left-shift is ac
complished by connecting the outputs back to the Pn 
inputs but offset one place to the left. i.e., 03 to P2, 
02 to P, and o, to Po. with P3 acting as the linking 
input from another package. 

When the OE input is HIGH, the output buffers are 
disable and Oo- OJ outputs are in a high impedance 
condition. The shifting, parallel loading or resetting 
operations can still be accomplished, however. 



MODE SELECT- TRUTH TABLE 

i 
Operating Mode 

i Asynchronous Reset 
~It, SET First Stage 

Shift, RESET F1rst 
I Stage Parallel Load 
H = HIGH Voltage Level 
L = LOW Vo~age Level 
X = Don't Care 

I 

i 

I 

MR CP 

L X 
H L_ 

H 

I 
-L 

H L_ 

Inputs 
I s 

I 
X 
L 

! L 
I H 

tn, tn+ 1 = 11me before and after CP HIGH to LOW trans1bon 

@ In 
Ds l 
X 

I H 

L 1 X 

T74LS395A 

0 utputs @I n +1 

Pn Oo I o, 02 03 
X 

I 
L 

I 
L 

I 

L L 
X H Oon O,n 02n 

Pn 
I 

L 
I 

Oon 
I 

o,n 02n 
X Po p, p2 I p3 

NOTE: When OE IS LOW, oU1puts Oo-0, are 1n the high Impedance state, however, thiS does not affect other operat1on or the o, output. 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value 
I Unit I 

I Vee Supply Voltaae r -0.5 to 7 I v 
I v, I Input Voltaae, Applied to Input i -0.5to15 I v 
r Vo i Output Voltage, Applied to Output I -05to10 I v 
I h I Input Current, Into Inputs I - 30 to 5 ! mA I 

i lo I Output Current, Into Outputs l 50 I mA I 

Stresses 1n excess of those listed under "Absolute Max1mum Rabngs" may cause permanent damage to the device Th1s 1s a stress rabng only and 
funcbonal operation of the dev1ce at these or any other conditions 1n excess of those 1nd1cated 1n the operat1onal sect1ons of th1s specificat1on 1s not 
1mpl1ed Exposure to absoiU1e max1mum rat1ng cond1bons for extended penods may affect deviCe rehablirty 

GUARANTEED OPERATING RANGE 

Part Numbers 1 Su~pi~Voltage ~ 
i Min. Typ. j Max. 

Temperature 

r 4.75 v 1 5.o v 1 5.25 v : 0 °C to+ 70 °C , T74LS395AXX 
XX = package type 
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T74LS395A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Input 

VtL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
tor All Input 

Vco Input Clamp Diode Voltage -1.5 Vee= MIN, ltN = -18 mA v 
VoH Output HIGH Oo. Ot, 2.4 loH = -2.6 mA Vee= MIN, v 

Voltage 02,03 VtH = 2.0 V 

03 2.7 loH = -400 j.!A VtL =VtLmax 

Vm Output LOW Oo. Ot, 0.35 0.5 loL = 24 mA Vee= MIN, v 
Voltage D2. Q3 VtH = 2.0 V 

OJ 0.35 0.5 loL = 8.0 mA VtL = VtL max 

lozH Output Off Oo, Ot, 
I 

20 Vee= MAX, Vour = 2.7 V jlA 
Current HIGH 02, Q3 VE = 2.0 V 

lozL Output Off Oo, Ot, -20 Vee = MAX, Vour = 0.5 V jlA 
Current LOW 02, Q3 VE = 2.0 V 

ltH Input HIGH Current 20 Vee= MAX, VtN = 2.7 V jlA 
01 Vee = MAX, VtN = 7.0 V mA 

itL Input LOW Current -0 4 Vee = MAX, VtN = 0.4 V mA 

los Output Short Oo. Ot, -30 -130 Vee= MAX, Vour = 0 V mA 
CircUit Current 02, Q3 
(note 2) 03 -20 - 100 

Icc Power Supply Current 34 Cond.a Vee= MAX mA 
31 Cond. b (See Note 3) 

Notes : 1 Cond1t1ons for testing, not shown 1n the Table, are chosen to guarantee operabon under "worst case" condrtions 
2. Not more than one output should be shorted at a ttme 
3 Icc ts measured with the outputs open, OS tnput and S mput at 4 5 V and Pn tnputs grounded under the followtng condtbons 

a OE at 4 5 V and a 3 V postbve pulse apphed to CP 1nput 
b. OE and CP 1nput grounded 

(') Typ1cal values are at Vee= 50 V. TA = 25 "C 
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AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Min. 

fMAX Maximum Clock Frequency 30 

tPHL Propagation Delay, High to 
Low Level Output from Clear 

tPLH Propagation Delay Time Low 
to High Level Output I 

tPHL Propagation Delay T1me High I 
to Low Level Output I 

tPZH Output Enable Time to High 
Level 

tpzL Output Enable Trme to Low 
Level 

tPHZ Output Disable Time from 
H1gh Level 

tPLZ Output Disable Trme from 
Low Level 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Min. 

tw(CP) Clock Pulse Width 16 

ts• Set-up Time I Load/Shift Input 40 
All other Inputs 20 

th• Hold Time 10 . High or Low Level Data 

AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1 

The Data Input IS Ds for S = LOW and P, for S = HIGH 

Limits 
Test Conditions 

Typ. Max. 

45 

22 35 
Oo. 01, 02. 03outputs: 
RL=667Q 

15 30 
CL=45pF 

20 30 ~output: 
RL = 2.0 KO 

15 25 CL= 15pF 

17 25 

11 17 

12 20 
CL = 5 pF 

Limits 
Test Conditions 

Typ. Max. 

Vee= 5.0 V 

SC0559D 

The shaded areas uldlcate when the 1nput IS permrtted to change for predictable output perlormance. 

T74LS395A 

Units 

~ 
ns 

r---
ns 

r---
ns 

r--
ns 

r--
ns 

ns 

r---
ns 

Units 

~ 
ns 

r---
ns 
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T74LS395A 

Figure 2 

PE 
s 

CP 

LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 

SC05600 

The shaded areas 1nd1cate when the 1nput1s permitted to change for predictable output performance 

Figure 3 

Figure 4 

6!7 

516 

J:::: =1.3V 

_VoL 

o.sv __j 
SC-0130 

SC-0121 



T74LS395A 

Figure 5. 

F SWITCH POSITION 

Symbol SW1 SW2 

) sw~ 
tpzH Open Closed 

IPZL Closed Open 

~~~T~~;T- ,.. ~ .. IPLZ Closed Closed ,... -.. . 
IPHZ Closed Closed 

'V 

All DIODES 
ARE 110164 

I~ lswz 
5.C-H1Z 

717 
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• FULLY POSITIVE EDGE-TRIGGERED OPER
ATION 

• SELECT FROM TWO DATA SOURCES 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 

DESCRIPTION 

The T7 4LS399 is a Quad 2-Port Register. It is logical 
equivalent to a quad 2-input multiplexer followed by 
a 4-bit edge-triggered register. The selected data is 
transferred to the output register on the LOW-to
HIGH transition of the Clock input. 

PIN NAMES 

S COMMON SELECT INPUT 
CP CLOCK (Active HIGH going edge) INPUT 
loa-lod DATA INPUT FROM SOURCE 0 
1,.-l,d DATA INPUT FROM SOURCE 1 
a.-ad REGISTER TRUE OUTPUTS 
a.-ad REGISTER COMPLEMENTARY OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS399 

QUAD 2-PORT REGISTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS399 D1 T74LS399 C1 
T74LS399 81 T74LS399 M1 

CHIP CARRIER 

.. 18 II, 

Ito 17 lod 
1,. 16 1., 

- 15 ,. 
a. 14 lo. 

9 10 11 12 1] 

dJP(-0705 

NC = No Internal ConnectJon 

1/4 

519 



T74LS399 

FUNCTIONNAL DESCRIPTION 
This high speed Quad 2-Port Register selects four 
bits of data from two sources (Port) under the control 
of a Common Select Input (S). The 4-bit Output 
Register where selected data are transferred is 
synchronous with the LOW-to-HIGH transition of the 

TRUTH TABLE 

Inputs Outputs 

s lo It Q 

I I X L 

I h X H 

h X I L 

h X h H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

Clock input (CP). The 4-bit RS type output register 
is fully edge-triggered. Predictable operation is as
sured if Data inputs (I) and select inputs (S) are kept 
stable only a set-up time prior to and hold time after 
the LOW-to-HIGH transition of the Clock input. 

L LOW Voltage Level 
H HIGH Voltage Level 
X Don't care 
I LOW Voltage Level one set-up T1me Pnor to the 

LOW-to-HIGH Clock Transit1on 
H1gh Voltage Level one set-up T1me Pnor to the 
LOW-to-HIGH Clock Trans1t1on 

Value 

- 0.5 to 7 

-0.5 to 15 

o to 10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the d8VIce. Th1s 1s a stress rating only and 
functional operabon of the dev1ce at these or any other cond1t1ons 1n excess of those 1nd1cated 1n the operational sections of th1s spec1ficabon 1s not 
Implied Exposure to absolute max1mum rabng cond1!10ns for extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS399XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type. 
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T74LS399 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Parameter 
Limits Test Condition 

Unit Symbol 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH v 
Voltage for all Inputs 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW v 
Voltage for all Inputs 

Vco Input Clam_!)_ Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 flA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1H or V1L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V 1-lA 
40 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short CircUit Current -20 -100 Vee = MAX, Vour = 0 V mA 
(note 2) 

Icc Supply Current 13 Vee= MAX mA 
Notes: 1 For cond1t1ons shown as MIN or MAX. use the appropnate value spec1f1ed under garanteed operatmg ranges. 

2. Not more than one output should be shorted at a t1me 
(•) Typ1cal values are at Vee= 50 V, TA = 25 "C. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Parameter Symbol 

Min. Typ. 

lPLH Propagation Delay, Clock to 18 
lPHL Output Q 21 

AC SET-UP REQUIREMENTS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. 

tw Clock Pulse Width 20 

Is Data Set-up Time 25 

Is Select Set-up Time 45 

th Hold Time, Any Input 0 

DEFINITION OF TERMS 
SET-UP TIME (ts) is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 
HOLD TIME (th) is defined as the minimum time fol-

Test Conditions Unit 
Max. 

27 Vee= 5.0 V ns 
32 CL = 15 pF 

Test Conditions Unit 
Max. 

ns r---
ns 

Vee= 5.0 V r----
ns 

r----
ns 

lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 
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T74LS399 

AC WAVEFORMS 

Figure 1 . 

lo ~· 

CP 

ll 

• The shaded areas 1nd1cate when the 1nput IS permotted to change for predictable output performance 

Figure 2. 

___ _.Jx.___ll_·~ -~x- ll·~ 

• The shaded areas 1nd1cate when the 1nput 1s perm1ned to change for predictable output performance 

Figure 3. 

CP 

0 

SC0)15D 

414 
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• DUAL VERSION OF 74LS90 
• INDIVIDUAL ASYNCHRONOUS CLEAR AND 

PRESET TO 9 FOR EACH COUNTER 
• COUNT FREQUENCY-TYPICALLY 35 MHz 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS490 contains a pair of high-speed 4-
stage ripple counters. Each half of the T74LS490 
has individual Clock, Master Reset and Master Set 
(Preset 9) inputs. Each section counts in 8, 4, 2, 1 
BCD code. 

PIN NAMES 

MS 
MR 
CP 

MASTER SET (set to 9) INPUT 
MASTER RESET 
CLOCK INPUT (active HIGH 
gomg edge) 
COUNTER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS490 

DUAL DECADE COUNTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceram1c Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T7 4LS490 D 1 T7 4LS490 C 1 
T74LS490 B1 T74LS490 M1 

CHIP CARRIER 

910111211 

NC = No Internal Connection 
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T74LS490 

LOGIC SYMBOL AND LOGIC DIAGRAM 

141 
MS 

111 

MR 
121 ..... ... 

Vee= P1n 16 
GND = P1n 8 

( ) = P1n numbers 

J 

CP 

K 

111 15 

1 
So a. I-..... 

~ 
Co 
y 

131 

ABSOLUTE MAXIMUM RATINGS 

T 

l 
J 

So 

CP 

K Co 
y 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, 1nto Inputs 

lo Output Current, Into Outputs 

141 12 

121131151161171 
14 13 11 10 9 

I 
I 

a. I- So 
J 

~ CP 

K Co 
y 

lSI 
a., 

l(-0t10 

a. 

161 

4,,1 
a. f----

(p 

K Co 0.~ 'r 

171 

l(-0098 

Value Unit 

-0.5 to 7 v 
-0.5 to 5.5 v 
- 0.5 to 10 v 

- 30 to 5 rnA 

50 rnA 

Stresses in excess of those listed under" Absolute Ma>omum Rat1ngs" may cause permanent damage to the dev1ce. This IS a stress rabng only 
oand functional operat1on to the devJce at these or any other eondrt1ons 1n excess of those 1nd1cated 1n the operational sect10ns of th1s spec1f1ca
l1on 1s not 1mpl1ed. Exposure to absolute max1mum rabng condrt1ons for extended penods may affect dev1ce rehabilrty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltaae 
Temperature 

Min. I Tvo. I Max. 

T74LS490XX 4.75 v T 5.o v T 5.25 v o °C to+ 70 °C 
XX = Package type 
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T14LS490 

TRUTH TABLE 

Count 
Q3 

Outputs 

Q2 Q1 QO 

0 L L L L 
1 L L L H 
2 L L H L 

3 L L H H 
4 L H L L 
5 L H L H 

6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V!H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Veo Input Clamp Diode Voltage 0 0.65 0 1.5 Vee= MIN, I1N = ·18 mA v 

VoH Output HIGH Voltage 2.7 Vee = MIN, loH = · 400 jJA v 
v,N = v,H or V!L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, v 
v,N = V1H or v,L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH MR, MS 20 Vee= MAX, V1N = 2.7 V jJA 
Current CP 60 

CP 0 300 Vee = MAX,J6,N = 7.0 V jJA 

MR,MS 100 V1N = 5.5 V CP Only 

IlL Input LOW CP 0 2.4 Vee = MAX, V1N = 0.4 V mA 
Current MR,MS 0 0.4 

los Output Short Circuit Current -20 - 100 Vee= MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current 19 30 Vee= MAX mA 
.. 

Notes : 1. For condrtlons shown as MIN or MAX, use lhe appropnate value specified urder guaranleed operating conditions for the deviCe type 
2. Not more than one output should be shorted at a t1me. 
(") Typical values are at Voc = 5.0 V, TA = 25 "C 
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T74LS490 

AC CHARACTERISTICS : T A = 25 oc 

Symbol Parameter 

fMAX Max1mum Input 
Count Frequency 

tPLH Propagation Delay, CP to Oo 
tPHL 

tPLH Propagation Delay, 

tPHL CP to 01 or 03 

tPLH Propagation Delay, CP to 0 2 
tPHL 

tPHL Propagation Delay, 
MR to Output 

tPLH Propagation I Oo, 03 
tPHL Delay, 

1 o1. o2 MS to Output 

AC WAVEFORMS 

Figure 1. 

a. 

Limits 
Test Conditions 

Min. Typ. Max. 

25 35 F1g. 1 

12 20 F1g. 1 
13 20 

24 39 Fig. 3 
26 39 Vee =5.0 V 

32 54 F1g. 2 CL = 15 pF 

36 54 RL = 2 kU 

24 39 F1g. 2 

24 39 

20 36 
F1g. 2 

SC--

The number of Clock Pulses requ~red between the tp,._ and ll'cH measurements can be determ1ned from the Truth Table 

Figure 2. 
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ns 

ns 

ns 

ns 

ns 



Figure 3. 
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T74LS533 
T74LS534 

LS533- OCTAL TRANSPARENT LATCH WITH 3-STATE OUTPUTS 
LS534- OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS 

DESCRIPTION 
The T74LS533 is an Octal Transparent latch with 3-
State Outputs designed for bus organised sustem 
applications. When Latch Enable (LE) is High the 
data appears transparent to the flip-flop when it is 
Low the data is latched. When the output Enable go
es HIGH the bus output is in the high impedance sta
te. The LS533 is functionally indentical to the LS373, 
with the exception of the inverted outputs. 

The T74LS534 is an octal D-Type flip-flop with 3-
State Outputs designed for bus oriented applica
tions. It is composed of a buffered clock and an 
output Enable common to all flip-flops. The LS534 
is functionally identical to the LS374 with the excep
tion that the outputs are inverted. 

PIN NAMES 

Do-D? 
LE 
CP 
OE 

DATA INPUTS 
LACTCH ENABLE (active HIGH) INPUT 
CLOCK (active HIGH going edge) 
INPUT 
OUTPUT ENABLE (active LOW) INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic CHip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 

PC-1245 
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T74LS533/534 

CHIP CARRIER 

Vee= Pin 20 
GND= Pin 10 

0, 

II, 
II, 
0, 

0, 

() = Pin numbers 

LOGIC SYMBOL 

9 

LS533 

18 

17 

16 

15 

14 

10 11 12 13 

"""" ~J~ 

LS533 

3 4 7 8 13 14 17 18 

11 

2 5 6 9 12 15 16 19 

ABSOLUTE MAXIMUM RATINGS 

LC-01Z3 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, into Inputs 

lo Output Current, into Outputs 

11 
1 

0, 

II, 
II, 
0, 

0, 

OE 

LS534 

9 10 11 1Z 13 

LS534 

11 

17 

16 

15 

14 

3 4 7 8 13 14 17 18 

"2 5 6 9 12 15 16 19 

Value 

-0.5 to 7 

-0.5 to 15 

- 0.5 to 10 

-30 to 5 

50 

LC-0159 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those liSted under "Absolute Max1mum Ratings" may cause permanent damage 1D the dev1ce This os a stress rating only and 
luncbonal opera!Jon of the deV1ce at these or any other condrtoons on excess of those indocated on the operabonal sections of this specificabon is not 
omplled. Exposure 1D absolute max1mum rabng condlloons for extended penods may affect devoce reliability 
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T74LS533/534 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Volta_g_e 

Temperature 
Min. I Typ. I Max. 

T7 4LS533/534XX 4.75 v I 5.o v I 5.25 v o °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage for 
All Inputs 

ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage for 
All Inputs 

Vco lnQ_ut ClarnQ_ Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.4 3.1 Vee= MIN, loH = - 2.6 rnA 
VIN = VIH 

VoL Output LOW Voltage 0.25 0.4 loL = 12 rnA I Vee= MIN 

0.35 0.5 IOL = 24 rnA IVIN = VIL 

lozH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V 

lozL Output Off Current LOW -20 Vee= MAX, VouT = 0.4 V 

IIH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

ill Input LOW Current -0.4 Vee= MAX, V1N = 0.4 V 

los Output SHort Circuit Current -30 - 130 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 40 Vee= MAX 
Notes : 1. Condibons for testing, not shown tn the Table, are chosen to guarantee operation under "worst case" condtllons. 

2. Not more than one output should be shorted at a ttme. 
(") Typical values are at Vee= 50 V, T. = 25 ·c. 

Unit 

v 

v 

v 
v 

t---'!-
v 

f1A 
rnA 

rnA 

rnA 

rnA 
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T74LS533/534 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Condition Unit 
Min. Typ. Max. 

IPLH Propagation Delay, 15 25 ns 
IPHL Data to Output (LS533 Only) -
tPLH Propagation Delay, 20 35 ns 

LE to Ouptput (LS533 Only) -
IPHL Propagation Delay, 22 35 ns 

LE to Ouptput (LS533 Only) -
tPLH Propagation Delay, 16 30 ns 

Clock to Output (LS534 Only) Vee= 5 V 
RL = 667 Q 

-
tPHL Propagation Delay, 24 30 

CL = 45 pF 
ns 

Clock to Output (LS534 Only) -
IPZH Enable Time to HigH Level 16 30 ns 

(LS533 Only) -
tPzL Enable Time to Low Level 19 36 ns 

(LS533 Only) -

tPZH Enable Time to HigH Level 18 30 ns 
(LS534 Only) -

IPZL Enable Time to Low Level 18 30 ns 
(LS534 Only) 

tPLZ Disable Time from Low Level 13 29 ns 
(LS533 Only) 

Vee= 5 V -
IPLZ Disable T1me from Low Level 12 29 RL = 667 Q ns 

(LS533 Only) CL = 5 pF -
IPHZ Disable Time from HigH Level 11 24 ns 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Condition Unit 
Min. Typ. Max. 

Is Set·up Time (LS533 Only) 5 ~ 
Is Set-up T1me (LS534 Only) 15 20 ns r-----
lh Hold Time (LS533 Only) 20 ns 

Vee= 5 V 
r-----

th Hold T1me (LS534 Only1 -3 0 ~ 
lw Minimum Pulse WidtH 15 ns 

(LS533 Only) 
1------

tw Mimmum Pulse WidtH 10 13 ns 
(LS534 Only) 
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T74LS540 
T74LS541 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS 

• PNP INPUTS REDUCE LOADING 
• 3-STATE OUTPUTS DRIVE BUS LINES 
• INPUTS AND OUTPUTS OPPOSITE SIDE OF 

PACKAGE, ALLOWING EASIERS INTERFACE 
TO MICROPROCESSOR 

• INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

DESCRIPTION 

The T74LS540/541 are Octal Buffers and Line Dri
vers. Although they have the same functions as 
LS240 and LS241, they offer a pinout with inputs 
and outputs on apposite sides of the package. 
These device are disigned to be used with 3-state 
memory address drivers, etc. 

TRUTH TABLE 

Inputs Outputs 

E1 E2 D LS540 LS541 

L L H L H 
H X X z z 
X H X z z 
L L L H L 

PIN CONNECTION (top view) 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX 81 T74LSXXX M1 

L = LOW Vottage Level 
H = HIGH Voltage Level 
X= Don"t Care 
Z = HIGH Impedance 

DUAL IN LINE 

LS540 LS541 

NC = No Internal Connection 

September 1988 1/5 
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T74LS540/541 

CHIP CARRIER 

LS540 LS541 

8 d" .;s ~.3 

18 v, 0, 18 Y, 

17 Yz ~ 17 Yz 

16 'i'J Ds 16 YJ 

15 y4 0. 15 y4 

14 Ys 0, 14 Ys 

9 10 11 12 13 9 10 11 12 13 

c PC-0111 

~ifi ~~~ 

NC = No Internal Connection 

BLOCK DIAGRAM 

LS540 LS541 

l[-1115 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - O.Sto 7 v 
v, Input Voltage, Applied to Input -O.Sto 15 v 
Vo Output Voltage, Applied to Output 0 to 10 v 
I, Input Current, into Inputs -30 to 5 mA 

lo Output Current, into Outputs 50 rnA 

Stresses in excess ol1hose listed under "Absolute Maximum Ratings" may cause pennanent damage 1o the device. This IS a stress nmng only and 
functional operation of the device at these or any other condtiOilS in excess of those indicated in the operational sections of this specification is no1 
implied. Exposure 1o absolute maximum rating condtions for extended periods may affect device reliability 
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T7 4LS540/541 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T7 4LS540/541 XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX= pacl<agetype. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for Ali Input 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for Ali Input 

Vco lllj)_ut Clan1p Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, loH = - 3.0 mA v 

2.0 Vee= MIN, loH =- 15 mA v 
V1L = 0.5 V 

VOL Output LOW Voltage 0.25 0.4 loL= 4.0 mA Vee= MIN v 
V1N = V1H or V1L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

VT.-VT. Hysteresis 0.2 0.4 Vee= MIN 

lozH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V J.IA 
loZL Output Off Current LOW -20 Vee = MAX, VouT = 0.4 V J.IA 
hH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V J.IA 

0.1 VCC =MAX, V1N = 7.0 V mA 

IlL Input LOW Current -0.2 vee = MAX. v1N = o.4 v mA 

los Output Short Circuit Current -40 -225 Vee = MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current rnA 
Total, Output HIGH LS540 25 

LS541 32 

Total, Output LOW LS540 45 Vee= MAX 

LS541 52 

Total, Output 3-State LS540 52 
LS541 55 

Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vee= 5.0 V, TA = 25 ·c. 
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T74LS540/541 

AC CHARACTERISTICS (T A = 25 ac) 

Limits Test Conditions 
Symbol Parameter 

Min. Typ. Max. (note 1) Unit 

tPLH Propagation Delay, LS540 9.0 15 ns 
Data to Output LS541 12 15 

tPHL LS540 12 15 ns 
LS541 12 18 Vee= 5.0 V 

tpzH Output Enable Time LS540 15 25 
CL=45pF 

ns 
to HIGH Level LS541 15 32 

RL = 667 Q 

tpzL Output Enable Time LS540 20 38 ns 
to LOW LEvel LS541 20 38 

tPHZ Output Disable T1me LS540 10 18 ns 
from HIGH Level LS541 10 18 

tPLZ Output Diable Time LS540 15 25 
CL = 5.0 pF 

ns 
to LOW Level LS541 15 29 

AC WAVEFORMS 

Figure 1. Figure 2. 

5(-0013 

Figure 3. Figure 4. 
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AC LOAD CIRCUIT 
FigureS. 

TO OUTPUT 
UIIIER TEST 

All DKlOES 
ARE 10064 

~ 

I~ 

F i SW1 

........ 

tW2 

S(-0112 

T7 4LS540/541 

SWITCH POSITION 

Symbol SW1 SW2 

IPZH Open Closed 

IPZL Closed Open 

IPLZ Closed Closed 

IPHZ Closed Closed 

5/5 
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DESCRIPTION 

The T7 4LS645 is an octal bus transceiver designed 
for asynchronous two-way communication between 
data buses. Control function implementation 
reduces to a minimum external timing requirements. 
This circuit permits transmission of data from the A 
bus to B or from the B bus to A bus depending upon 
the logic level of the direction control (DIR) input. 
The device can be disabled by the Enable input (G) 
causing the buses to be effectively isolated. 

TRUTH TABLE 

CONTROL INPUTS 

G 

L 

L 

H 
L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

September 1988 

DIR 

L 

H 

X 

OPERATION 

B Data to A Bus 

A Data to B Bus 

Isolation 

T74LS645 

OCTAL BUS TRANSCEIVERS 

81 
{Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS645 D1 T74LS645 C1 
T74LS645 B1 T74LS645 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

A, 

... .. 

... 
A, 

CHIP CARRIER 
.r ..r ~ ~It:' 

111 

17 

" 
15 

9 10 11 12 0 

a, 
B, 

' 

1/3 
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T74LS645 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 

Vo Input Voltage, Applied to Input -O.Sto 15 v 

Vo Output Voltage, Applied to Output -O.Sto 10 v 

lo Input Current, into Inputs -30 to 5 mA 

lo Output Current, into Outputs 50 mA 

St~asses in excess of 1hose liS1ed under "Absolute Maximum Ratings" may cause pennanent damage 1D the device. Tlis is a s1r8ss rating ony and 
functional opemtion of the device at these or any o1her oondilions in excess of 1hose indcaled In the operational sections of 1his specification is not 
omploed. Exposu~e to absolute maxomum rating oondtlions lor extended periods may affect device reloability. 

GUARANTEED OPERATING RANGE 

Flllrt Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS645XX 4.7sv I s.ov 1s.2sv o•cto+70°C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ.(*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH v 
Voltage for all Inputs 

VoL Input LOW Voltage 0.6 Guaranteed Input LOW v 
Voltage for all Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 

VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, IOH = - 3.0 mA v 
2.0 Vee= MIN, IOH =- 15 mA v 

VOL Output LOW Voltage 0.25 0.4 IOL=12mA Vee= MIN v 
VoN = VoH or VoL 1----

0.35 0.5 IOL = 24 mA per Truth Table v 

lozH Output Off Current HIGH 20 Vee= MAX, VOUT = 2.7 V uA 
loZL Output Off Current LOW -400 Vee = MAX, VouT = 0.4 V uA 
hH Input HIGH Current 

DIRor@ 20 Vee= MAX, VoN= 2.7 V uA 
DIRorG 0.1 Vee = MAX, VoN = 7.0 V mA 

A orB 0.1 Vee = MAX, VoN = 5.5 V mA 

hL Input LOW Current -0.4 Vee = MAX, VoN = 0.4 V mA 
los Output Short Circuit Current -40 -225 Vee = MAX, VOUT = 0 V mA 

(note2) 

Icc Supply Current Vee= MAX mA 
Total, Output HIGH 70 
Total, Output LOW 90 
Total at HIGH Z 95 

Notes :1. 
2. 
(") 

.. 
For condotoons shown as MIN or MAX, use the appropnate value specohed under guaranteed operatong ranges. 
Not more than one output should be shorted at a time. 
Typical values are at Vee= 5.0 V, T. = 25 •c. 
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T74LS645 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

IPLH Propagation Delay, A to B 8.0 15 ns 
lpHL 11 15 1---
tPLH Propagation Delay, B to A 8.0 15 ns 
IPHL 11 15 CL = 45 pF 

1---
tPZL Qutput Enable Time, 31 40 RL = 667 Q ns 
tpzH G DIR to A 26 40 -
tpZL Qutput Enable Time, 31 40 ns 
tpZH G DIR to B 26 40 

tpLZ Qutput Disable Time, 15 25 ns 
tPHZ G DIR to A 15 25 

CL = 5.0 pF -
tPLZ Qutput Disable Time, 15 25 ns 
lPHZ G DIR to B 15 25 
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T74LS670 

4 X 4 REGISTER FILE WITH 3-STATE OUTPUTS 

• SIMULTANEOUS READ/WRITE OPERATION 
• EXPANDABLE TO 512 WORDS OF n-BIT 
• TYPICAL ACCESS TIME OF 20 ns 
• 3-STATE OUTPUTS FOR EXPANSION 
• TYPICAL POWER DISSIPATION OF 125 mW 

DESCRIPTION 
The TTUMSI T74LS670 is a high speecl,low-power 
4 x 4 Register File organized as four words by four 
bits. Separate read and write inputs, both address 
and enable, allow simultaneous read and write 
operation. 

The 3-State outputs make it possible to connect up 
to 128 outputs to increase the word capacity up to 
512 words. Any number of these device can be ope
rated in parallel to generate an n-bit lenght. 

PIN NAMES 

DATA INPUTS 
WRITE ADDRESS INPUTS 
WRITE ENABLE (active LOW) 
INPUT 
READ ADDRESS INPUTS 
READ ENABLE (active LOW) 
INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

The T74LS170 provides a simular function to this 
device but is features open-collector outputs. 

--81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS670 01 T74LS670 C1 
T74LS670 B1 T74LS670 M1 

CHIP CARRIER 

Q'Q'!i! ~0 

0,. 11 

Re 17 

16 

15 

14 

9 10 n 12 13 

Cll P<-411t 

S~!it 3d 

NC - No ln1ernal Connection 
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T74LS670 

WRITE FUNCTION TABLE AND READ FUNCTION TABLE 

(see notes A, Band C) (see notes A, and D) 

Write Inputs Word Read Inputs Outputs 

WB WA EW 0 1 2 3 RB RA ER 01 02 03 04 

L L L O=D 00 00 00 L L L WOB1 WOB2 WOB3 WOB4 
L H L 00 O=D 00 00 L H L W1B1 W1B2 W1B3 W1B4 
H L L 00 00 O=D 00 H L L W2B1 W2B2 W2B3 W2B4 
H H L 00 00 00 O=D H H L W3B1 W3B2 W3B3 W3B4 
X X H 00 00 00 00 X X H z z z z 

Notes : A. H = HIGH Vonage Level, L = LOW Vollage Level, X = Don't Care, Z = HIGH Impedance 
B Q = D =The four selected Internal flip-flops Will assume the slate applied to the 4 external dala inputs 
C. 00 =The level of 0 before the Indicated input condrtiOfls were established. 
D. WOBI =The first bit word 0, etc. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, into Inputs -50 to 5 rnA 

lo Output Current, into Outputs 50 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the device This is a stress rating only 
and funcbonal operabon of the dev1ce at these or any other condibons 1n excess of those 1nd1cated 1n the operabonal secbons of th1s specifica
tion 1s not Implied. Exposure to absolute max1mum rating conditions for extended periods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS670XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = Package type. 
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LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee • Pin 16 
GND-PinB 
( ) = Pin numbers 

1215123 

1110976 

T74LS670 
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T74LS670 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, I1N = -18 mA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH =- 2.6 mA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 
YIN = V1H or V1L 

0.35 0.5 loL = 8.0 mA per Truth Table 

lozH Output Off Current HIGH 20 Vee = MAX, Vour = 2.7 V 
VIH = 2.0 v 

lozL Output Off Current LOW -20 Vee = MAX, Vour = 0.4 V 
V1H = 2.0 V 

hH Input HIGH Current Vee = MAX, V1N = 2.7 V 
fl.ny D, R orW 20 
~w 40 
ER 60 

{l.ny D, RorW 0.1 VCC = MAX, V1N = 7.0 V 

~w 
> 0.2 

ER 0.3 

ilL Input LOW Current VCC = MAX, V1N = 0.4 V 
{l.ny D, R orW -0.4 
~w -0.8 
ER - 1.2 

los Output Short C1rcuit Current -30 -130 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current (note 3) 30 50 Vee= MAX 
Notes : t. For condmons shown as MIN or MAX, use the appropnate value spec1fied under guaranteed operat1ng ranges. 

2 Not more than one output should be shorted at a t1me. 

Unit 

v 

v 

v 
v 

v 
,....__ 

v 

llA 

llA 

llA 

mA 

mA 

mA 

mA 

3. Max1mum Icc IS guaranteed for the following worst-case cond1bons : 4 5 V is applied to all data mputs and both enable 1nputs, all 
address 1nputs are grounded, and all outputs are open. 

(") Typical values are at Vee~ 5.0 V, T. ~25 ·c. 
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T74LS670 

AC CHARACTERISTICS : T A = 25 "C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tPLH Propagation Delay, 23 40 Fig. 2 ns 
tPHL RA or Ra to a Outputs 25 45 

tPLH Propa~tion Delay, Negative 26 45 Fig. 1 Vee= 5.0 V ns 
tPHL Going Ew to a Outputs 28 50 CL = 15 pF 

tPLH Propagation Delay, 25 45 Fig. 1 ns 
tPHL Data Inputs to a Outputs 23 40 

tpzH £nable Time, Negative Going 15 35 Figs. 4, 5 ns 
ER to a Outputs Going HIGH 

tpzL £nable Time, Negative Going 22 40 Figs. 3, 5 ns 
ER to a Outputs Going LOW Vee= 5.0 V 

tpHz Qisable Time, Positive Going 30 50 Figs. 4, 5 cl = 5.o pF ns 
ER to a Outputs Off from HIGH 

tPLZ Qisable Time, Positive Going 16 35 Figs. 3, 5 ns 
ER to a Outputs Off from LOW 

AC CHARACTERISTICS : T A = 25 "C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tw Clock Pulse Width (LOW) for Ew 25 ns 

tsD Set-up Time, Data Inputs ~ith 10 ns 
(note 5) Respect to Positive-going Ew 

thD Hold Time, Data Inputs w® 15 ns 
Respect to Positive-going Ew Vee= 5.0 V 

t 5 W Set-up Time, Write Select 15 Fig. 3 ns 
(note 7) Inputs WA and WILwith Respect 

to Negative-going Ew 

thW Hold Time, Write Select Inputs 5 ns 
WA and We wit!!_ Respect to 
Negative-going Ew 

tree Recovery Time 25 ns 

Notes : 5. The da1a to Enable Set-14l time IS defined as the time required for the logic level to be present at the data onput prior to the enable 
transition from LOW to HIGH in order for la1ch to recognize and store the new data 

6. The hold time (lh) is defined as the minimum time following the enable transition from LOW to HIGH that the logic level must be main-
1ained at the input in order to ensure continued recognition. 

7. The address to Enable Set-up Time is the lime before the HIGH to LOW Enable transrtion that the address must be stable so that 
the correct latch is addressed and the other la1ches are not affected. 

8. The Shaded areas Indicate when the input is permitted to change for predic1able output performance. 
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T74LS670 

AC WAVEFORMS 

Figure 1. 

D Ew 

!l 

Figure 2. 

~'~-~~t t "") 
- uv 

sc-om 

_~' ~~=j ~:~l,--
a ~~.3-V----------------------J~lJV 

SC-0066 

Figure 3. 

SC-0067 
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.i /;:-;:%-'~ ;:··· ' c 

illi.miux. MIN. 

a1 0.51 0.020 

B 1.39 1.65 0.055 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 15.24 

F 7.1 

I 5.1 

L 3.3 

z 1.27 2.54 0.050 

b z 
e3 

D 

Inch 

TYP. MAX. 

0.065 

0.020 

0.010 

0.787 

0.335 

0.100 

0.600 

0.280 

0.201 

0.130 

0.100 

B e 

z 

u.. 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP14 · 

...... b1 

I· 
E 

·I 

P001A 
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ill SGS·THOMSON 
~ l [t:'ii]0©rnl@~[1~©'iJ'rnJ@[i-1]0©@ 

a1 0.51 0.020 

B 0.77 1.65 0.030 0.065 

b 0.5 0.020 

b1 0.25 0.010 

D 20 0.787 

E 8.5 0.335 

e 2.54 0.100 

e3 17.78 0.700 

F 7.1 0.280 

5.1 0.201 

L 3.3 0.130 

z 1.27 0.050 

~···~··-. ca -

.... b1 

b B 

I· ·I z E 
e3 

D 

u.. 

P001C 
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• :;"".•; .... :.·· .. ,.. .. !· 

--

' -m: iiAx 
a1 0.254 

B 1.39 1.65 

b 0.45 

b1 0.25 

D 25.4 

E 8.5 

e 2.54 

e3 22.86 

F 7.1 

I 3.93 

L 3.3 

z 1.34 

z 

I' 
II 

lncb . -.. 

--- T'IP. MAX. 

0.010 

0.055 0.065 

0.018 

0.010 

1.000 

0.335 

0.100 

0.900 

0.280 

0.155 

0.130 

0.053 

e3 

D 

I 

z 

.I 
11 

11 

-- otiruNE.AND· 
MECHANICAL DATA 

Plastic DIP20 {0.25) 

..... b1 

I· 
E 

.... 

·I 

P001J 
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mm 
DIM. 

MIN. TYP. MAX. 

a1 0.63 

b 0.45 

b1 0.23 0.31 

b2 1.27 

D 32.2 

E 15.2 16.68 

e 2.54 

e3 27.94 

F 14.1 

I 4.445 

L 3.3 

~ 
e3 

D 

554 

Inch 

MIN. TYP. MAX. 

0.025 

0.018 

0.009 0.012 

0.050 

1.268 

0.598 0.657 

0.100 

1.100 

0.555 

0.175 

0.130 

e 

12 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP24 (0.25) 

~ 
I· 

E 

.I 

LL. 

·I 

P043A 



: -·;' 'cf::l': ....... ' _,. v. 

·-
~ : .. ..., ;-

11N.i. "WP. IIAX.; 

A 20 

B 7.0 

D 3.3 

E 0.38 

e3 15.24 

F 2.29 2.79 

G 0.4 0.55 

H 1.17 1.52 

L 0.22 0.31 

M 1.52 2.54 

N 10.3 

p 7.8 8.05 

a 5.08 

-
: - •. lnllll . 

.... 1VJt. 

0.130 

O.Q15 

0.600 

0.090 

0.016 

0.046 

0.009 

0.060 

0.307 

,. 

IL\X. 

0.787 

0.276 

0.110 

0.022 

0.060 

0.012 

0.100 

0.406 

0.317 

0.200 

OUTLIIfE AND 
MECHANICAL DATA 

Ceramic DIP1411 

I 

P053C 

555 



DIM. 
mm 

MIN. lYP. 

A 

B 

D 3.3 

E 0.38 

e3 17.78 

F 2.29 

G 0.4 

H 1.17 

L 0.22 

M 0.51 

N 

p 7.8 

a 

556 

MAX. MIN. 

20 

7 

0.015 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

1.27 0.020 

10.3 

8.05 0.307 

5.08 

Inch 

lYP. MAX. 

0.787 

0.276 

0.130 

0.700 

0.110 

0.022 

0.060 

0.012 

0.050 

0.406 

0.317 

0.200 

~ SGS·1HOMSON II.., l [ii'A]~©rnl@~[1~©'TI'rnl@li\!l0©® 

OUTLINE AND 
MECHANICAL DATA 

·Ceramic DIP16/1 

I. N .I 

P053D 



A 25 0.984 

B 7.8 0.307 

D 3.3 0.130 

E 0.5 1.78 0.020 0.070 

e3 22.86 0.900 

F 2.29 2.79 0.090 0.110 

G 0.4 0.55 0.016 0.022 

1.27 1.52 0.050 0.060 

L 0.22 0.31 0.009 0.012 

M 0.51 1.27 0.020 0.050 

N1 4° (min.), 15° (max.) 

p 7.9 8.13 0.311 0.320 

a 5.71 0.225 

P057H 

557 



DIM. 

MIN. 

A 

B 13 05 

c 3.9 

D 3 

E 0.5 

e3 

F 2.29 

G 0.4 

I 117 

L 0.22 

M 1.52 

N1 

p 15.4 

a 

mm Inch 

TYP. MAX. MIN. TYP. 

32.3 

13.36 0 514 

5.08 0.154 

0.118 

1.78 0.020 

2794 1.100 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0 31 0.009 

2.49 0.060 

4° (m1n.), 15° (max.) 

15.8 0.606 

5.71 

MAX. 

1.272 

0.526 

0.200 

0.070 

0.110 

0 022 

0 060 

0.012 

0.098 

0.622 

0.225 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP24 

p 

~~~======~ }'~......---1 .L...L...---11 ~ 
.Jl1_ 

M 
e3 

m 

POSBC 

558 



A 9.78 10.03 0.385 

B 8.89 9.04 0.350 

D 4.2 4.57 0.165 

d1 2.54 

d2 0.56 

E 7.37 8.38 0.290 

e 1.27 

e3 5.08 

F 0.38 

G 0.101 

M 1.27 

M1 1.14 

B 

M1 

8 

I.~ ~ 
10 

0 

A 

0.100 

0.022 

0.050 

0.200 

O.Q15 

0.050 

0.045 

'12 

0.395 

0.356 

0.180 

0.330 

0.004 

• 
17 

'18 

15 

14 

~]·.1 
I 0 I G (Sealilg Plane Copllnrity) 

. - ~' 

M 

d2 

d1 

D 
P027A 

559 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 8.55 

E 5.8 

e 1.27 

e3 7.62 

F 3.8 

G 4.6 

L 0.5 

M 

s 

14 

560 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

8.75 0.336 

6.2 0.228 

4.0 0.15 

5.3 0.181 

1.27 0 020 

0.68 

so (max.) 

e3 

D 

inch 

TYP. MAX. 

0.069 

0.008 

0.063 

0.018 

0.010 

0.020 

0.344 

0.244 

0.050 

0.300 

0.157 

0.208 

0.050 

0.027 

8 

7 

M 

LL 

OUTLINE AND 
MECHANICAL DATA 

S014 

P013G 



DR 
1111111 .... TYP • 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 9.8 

E 5.8 

e 1.27 

e3 8.89 

F 3.8 

G 4.6 

L 0.5 

M 

s 

b 

IIAX. liN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

10 0.386 

6.2 0.228 

4.0 0.150 

5.3 0.181 

1.27 0.020 

0.62 

so (max.) 

e3 

D 

Inch 

TYP. MAX. 

0.069 

0.008 

0.063 

O.Q18 

0.010 

0.020 

0.394 

0.244 

0.050 

0.350 

0.157 

0.209 

0.050 

0.024 

M 

~ SGS·1MOMSON 
~ ~ l ~O©rnl@~O:,~©'TI'rnl@~O©® 

lL 

OUTLINE AND 
MECHANICAL DATA 

S016 

G 

P013H 

561 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 12.6 

E 10 

e 1.27 

e3 11.43 

F 7.4 

L 0.5 

M 

s 

20 

562 

Inch 

MAX. MIN. TYP. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

0.020 

45° (typ.) 

13.0 0.496 

10.65 0.394 

0.050 

0.450 

7.6 0.291 

1.27 0.020 

0.75 

so (max.) 

MAX. 

0.104 

0.008 

0.096 

0.019 

0.013 

0.510 

0.419 

0.300 

0.050 

0.030 

M 

11 

u.. 

~ SGS·1HOMSON 
IJJ.. '! l [i\:;i]O©OO@~lL~©'ll'OO@~D©~ 

OUTLINE AND 
MECHANICAL DATA 

S020 

(..) 

E 

P013L 



.:;\"<---~~---.-
-, 

:'., .. · _ .. '_:lncfl ; . -.-r '' ..• ,. tiP.' ''MAx. - " TYP.·· .MAx. ....... 
A 2.65 0.104 

a1 0.1 0.2 0.004 0.008 

a2 2.45 0.096 

b 0.35 0.49 0.014 0.019 

b1 0.23 0.32 0.009 0.013 

c 0.5 0.020 

c1 45° (typ.) 

D 15.2 15.6 0.598 0.614 

E 10 10.65 0.394 0.419 

e 1.27 0.050 

e3 13.97 0.550 

F 7.4 7.6 0.291 0.300 

L 0.5 1.27 0.020 0.050 

M 0.75 0.030 

s 8° (max.) 

EUlJ:to:o=u=o=u=OJ[QuJ)~ 
b.~~~· 03 • .1 J 
1· n n n n n °D n n n n -~---.---

24 13 

u.. 

. - - . 

· OUTUNfH~tl> . : ' 
MECHANICAL DATA 

S024 

E 

563 



NOTES 



NOTES 



SALES OFFICES 

EUROPE 

DENMARK 
2730HERLEV 
Herlev Torv, 4 
Tel (45-42) 94 85 33 
Telex 35411 
Telefax ( 45-42) 948694 

FINLAND 

LOHJA SF-08150 
Karjalankatu, 2 
Tel 1215511 
Telefax 12 155 66 

FRANCE 

94253 GENTILLY Cedex 
7 - avenue Gall1en1 - BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33) 88 75 50 86 
Telex 870001 F 
Telefax (33) 88 22 29 32 

GERMANY 

6000 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telex 176997 889 
Telefax (49-69) 231957 
Teletex 6997689=STVBP 

8011 GRASBRUNN 
Bretontscher R1ng 4 
Neukeferloh Technopark 
Tel ( 49-89) 46006-0 
Telex 528211 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 

3000 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960 
Telex 175118418 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 

5202 HENNEF 
Reuther Strasse 1 A-C 
Tel (02242) 6088/6089 

(02242) 4019/4010 
Telefax (02242) 84181 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telex 626243 
Telefax (49-911) 5980701 

7000 STUTTGART 1 
Oberer K~rchhaldenweg 135 
Tel (49-711) 692041 
Telex 721718 
Telefax (49-711) 691408 

ITALY 

20090 ASSAGO (MI) 
V le Mllanof1or1- Strada 4- Palazzo N4/A 
Tel (39-2) 89213 1 (10 hnee) 
Telex 330131 -330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
V1a R Fuc1n1, 12 
Tel (39-51) 591914 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
V1a A Torlon1a, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 8444474 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 

08021 BARCEL~NA 
Calle Platon, 6 41 Floor, s• Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle AI bacete, 5 
Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
Borgarf1ordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chem1n Franco1s-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 
MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel ( 44-628) 890800 
Telex 847458 
Telefax (44-628) 890391 



SALES OFFICES 

AMERICAS ASIA I PACIFIC JAPAN 

BRAZIL AUSTRALIA TOKY0108 
N1ssek1 - Takanawa Bid 4F 

05413 SAO PAULO NSW 2027 EDGECLIFF 2-18-10Takanawa 
R Hennque Schaumann 286-CJ33 SUite 211, Edgecl1ff centre Mnato-Ku 
Tel (55-11) 883-5455 203-233, New South Head Road Tel (81-3) 3280-4121 
Telex (391 )11-37988 "UMBR BR" Tel (61-2) 327 39 22 Telefax (81-3) 3280-4131 
Telefax 11-551-128-22367 Telex 071 126911 TCAUS 

Telefax (61-2) 327 61 76 
U.S.A. 

NORTH & SOUTH AMERICAN HONG KONG 
MARKETING HEADQUARTERS WANCHAI 
1000 East Bell Road 22nd Floor - Hopewell centre 
Phoemx, AZ 85022 183 Queen's Road East 
(1)-(602) 867-6100 Tel (852-5) 8615788 

Telex 60955 ESGIES HX 

SALES COVERAGE BY STATE Telefax (852-5) 8656589 

ALABAMA INDIA 
Huntsville- (205) 533-5995 NEW DELHI 110001 

ARIZONA L1ason0ff1ce 
62, Upper Ground Floor 

Phoenix- (602) 867-6217 World Trade Centre 
CALIFORNIA Barakhamba Lane 
Santa Ana- (714) 957-6018 Tel 3715191 
San Jose- (408) 452-8585 Telex 031-66816 STMIIN 

Telefax 3715192 
COLORADO 
Boulder (303) 449-9000 MALAYSIA 
ILLINOIS PULAU PINANG 10400 
Schaumburg- (708) 517-1890 41h Floor - Su1te 4-03 

INDIANA Banftunan FOP-123D Jalan Anson 
; Kokomo- (317) 459-4700 Tel 04) 379735 

J 

Telefax (04) 379816 
MASSACHUSETTS 
L1ncoln- (617) 259-0300 KOREA 
MICHIGAN SEOUL 121 
LIVOnia- (313) 462-4030 8th floor Sh1nwon Bu1ld1ng 

NEW JERSEY 823-14, Yuksam-Dong 
KanWNam-Gu Voorhees- (609) 772-6222 Tel 82-2) 553-0399 

NEW YORK Telex SGSKOR K29998 
Poughkeepsie - (914) 454-8813 Telefax (82-2) 552-1051 

NORTH CAROLINA SINGAPORE 
Rale1gh- (919) 787-6555 

SINGAPORE 2056 
TEXAS 28 Ang Mo K1o- lndustnal Park 2 
Carrollton- (214) 466-8844 Tel (65) 4821411 

FOR RF AND MICROWAVE Telex RS 55201 ESGIES 

POWER TRANSISTORS CON- Telefax (65) 4820240 

TACT 
TAIWAN THE FOLLOWING REGIONAL 

OFFICE IN THE U.S.A. TAIPEI 
PENNSYLVANIA 121h Floor 
Montgomeryville- (215) 362-8500 571, Tun Hua South Road 

Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 



Information furn1shed IS believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no respons1b1hty for the 
consequences of use of such inlorma!Jon nor for any Infringement of patents or other rights of third parties wh1ch may result from 1ts use. No 
license is granted by 1mpl1cat1on or otherwise under any patent or patent nghts of SGS-THOMSON M1croelectromcs. SpeCification ment1oned 
1n thiS pubhcat1on are subject to change Without not1ce. Th1s publ1cat1on supersedes and replaces all 1nformat1on previously supplied 
SGS-THOMSON MicroelectroniCS proctucts are not authonzed for use as cnt1cal components in life support dev1ces or systems Without express 
written approval of SGS-THOMSON Microelectronics. 
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