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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 2. A critical component is any component of a life support

intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when proper- ably be expected to cause the failure of the life support
ly used in accordance with instructions for use provided device or system, or to affect its safety or effectiveness.

with the product, can be reasonably expected to result in
significant injury to the user.
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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 EIA/JEDEC 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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T74LS00 Quad 2-InputNAND Gate . . . .. ............. 14 47
T74LS01 Quad 2-Input NAND Gate (Open collector) . . .. ... .. 14 51
T74LS02 Quad 2-InputNORGate . . . .. .............. 14 55
T74LS03 Quad 2-Input NAND Gate (Open collector) . . . ... ... 14 59
T74LS04 HexInverter . . ... ... ... .. ... .. ....... 14 63
T74LS05 Hex Inverter (Open Collector) . . . . ... ......... 14 67
T74LS08 Quad 2-inputANDGate . .. ................ 14 71
T74LS09 Quad 2-Input AND Gate (Open Collector) . . . ... .. .. 14 75
T74LS10 Triple 3-InputNAND Gate . . . .. ... .......... 14 79
T74LS11 Triple 3-InputANDGate . . . ... ............. 14 82
T74LS12 Triple 3-Input NAND Gate (Open Collector) . . . . ... .. 14 87
T74LS13 Dual 4-Input NAND Schmitt Trigger . . . . ... ... ... 14 91
T74LS14 Hex Schmitt Trigger Inverter . . . . . .. ... ....... 14 95
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T74LS20 Dual 4-Input NAND Gate . . . ... ............ 14 103
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T74LS27 Triple 3-InputNORGate . . . ... ............. 14 119
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T74LS33 Quad 2-Input NOR Buffer (Open Collector) . . . ... ... 14 135
T74L.S37 Quad 2-Input NAND Buffer . . . . ... .......... 14 139
T74LS38 Quad 2-Input NAND Buffer (Open Collector) . . . . .. .. 14 143
T74LS40 Dual 4-Input NAND Buffer . . . .. ... .......... 14 147
T74LS42 1-of-10Decoder . . . . ... ... ... ... ....... 16 151
T74LS51 Dual 2-Wide 2-Input/3-input AND-OR-INVERT Gate 14 155
T74LS54 2-3-3-2-Input AND-OR-INVERT Gate . . ... ....... 14 159
T74LS55 2-Wide 4-Input AND-OR-INVERT Gate . . .. .... ... 14 163
T74LS74A Dual D-Type Positive Edge-Triggered Flip-Flop . . . . . . . 14 167
T74LS75 4BitDLatch . .. . ... ... ............... 16 173
T74LS83A 4-Bit Full Adder with FastCarry . . . . .. ......... 16 177
T74LS86 Quad 2-Input Exclusive ORGate . . . ... .. ... ... 14 181
T74LS90 DecadeCounter . . . ... ... .............. 14 185
T74LS91 8-Bit Shift Register Serial-In Serial-Out . . . . .. ... .. 14 193
T74LS92 Divide-by-12Counter . . . . .. ... ........... 14 185
T74LS93 4-BitBinaryCounter . . ... ... ............. 14 185
T74LS95B 4-BitShiftRegister . . . . ... ... ... ... ... ... 14 197
T74LS109A | Dual JK Positive Edge-Triggered Flip-Flop . . . ... ... 16 203
T74LS112A | Dual JK Negative Edge-Triggered Flip-Flop . . . . . . ... 16 209
T74LS113A | Dual JK Negative Edge-Triggered Flip-Flop . . . . . .. .. 14 215
T74LS114A | Dual JK Negative Edge-Triggered Flip-Flop . . . . .. ... 14 221
T74LS125A | Quad 3-State Buffer LOWEnable) . . ... ... ... .. 14 227
T74LS126A | Quad 3-State Buffer (HIGHEnable) . . . . ... ... ... 14 227
T74LS132 Quad 2-Input Schmitt Trigger NAND Gate . . . . ... ... 14 233
T74LS133 13-Input NAND Gate . . . . .. ... .. ......... 16 237
T74LS136 Quad 2-Input Exclusive OR Gate (Open Collector) . . . . . 14 241
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T74LS138 1-of-8 Decoder/Demultiplexer . . . . . .. ... ...... 16 245
T74LS139 Dual 1-of-4 Decoder/Demultiplexer . . . . ... ... ... 16 249
T74LS148 8-Input to 3-Line Priority Encoder . . . . . . ... ... .. 16 253
T74LS151 8-Input Multiplexer . . . . . ... . ... .o oL, 16 257
T74LS152 8-Input Multiplexer . . . . . ... ... L. 14 261
T74LS153 Dual 4-Input Multiplexer . . . . . ... .. ... ... ... 16 265
T74LS155 Dual 1-of-4 Decoder/Demultiplexer . . . . ... ... ... 16 269
T74LS156 Dual 1-of-4 Decoder/Demultiplexer (Open Collector) . . . . 16 269
T74LS157 Quad 2-Input Multiplexer (Non Inverting) . . . . ... ... 16 275
T74LS158 Quad 2-Input Multiplexer (Inverting) . . . . . ... ..... 16 279
T74LS160A | BCD Decade Counter, Asynchronous Reset . . . . . . .. 16 283
T74LS161A | 4-Bit Binary Counter, Asynchronous Reset . . . . . . . .. 16 283
T74LS162A | BCD Decade Counter, Synchronous Reset . . . . ... .. 16 283
T74LS163A | 4-Bit Binary Counter, Synchronous Reset . . . . .. .. .. 16 283
T74LS164 8-Bit Shif Register (Serial-In Parallel-Out) . . . .. ... .. 14 291
T74LS166 8-Bit Shift Register (Parallel-In Serial-Out) . . .. ... .. 16 297
T74LS168 Up/Down DecadeCounter . . . . .. ... ......... 16 303
T74LS169 Up/Down Binary Counter . . . . . ... .. ........ 16 303
T74LS170 4x4 Register File (Open Collector) . . . . .. ... .... 16 311
T74LS174 Hex D-Type Flip-FlopwithClear . . . . . ... ....... 16 317
T74L8175 Quad D-Type Flip-FlopwithClear . . . . ... ... .... 16 323
T74LS181 4-BitALU . . . .. 24 329
T74LS190 Presettable BCD/Decade Up/Down Counter . . . . . ... 16 337
T74LS191 Presettable 4-Bit Binary Up/Down Counter . . . . ... .. 16 337
T74LS192 Presettable BCD/Decade Up/Down Counter . . . . . . .. 16 347
T74LS193 Presettable 4-Bit Binary Up/Down Counter . . . . .. ... 16 347
T74LS194A | 4-Bit Right/Left Shift Register . . . . ... ... ...... 16 355
T74LS195A | 4-BitShiftRegister . . . . . . ... ... .. ........ 16 361
T74LS196 DecadeCounter . . .. ... .. ... .. ......... 14 367
T74LS197 4-BitBinaryCounter . . . . ... ... ... ........ 14 367
T74LS240 Octal Inverting Bus/Line Driver (3-State) . . . .. ... .. 20 375
T74LS241 Octal Bus Line Driver (3-State) . . .. ........... 20 375
T74LS244 Octal Non Inverting Driver (3-State) . . . . ... ...... 20 375
T741L.S245 Octal Non Inverting Bus Transceiver (3-State) . . . .. .. 20 379
T74LS248 BCD to 7-Segment Decoder/Driver with Pull-Ups . . . . . . 16 383
T74L5251 8-Input Multiplexer (3-State) . . . . ... .......... 16 387
T74LS253 Dual 4-Input Multiplexer (3-State) . . . . ... ... .... 16 393
T74LS256 Dual 4-Bit Addressable Latch . . . . . .. ... ...... 16 399
T74LS257A | Dual 2-Input Multiplexer (3-State) . . . . . ... ... ... 16 405
T74LS258A | Dual 2-Input Multiplexer (3-State) . . . . . ... ... ... 16 411
T74LS259 8-Bit AddressablelLatch . . .. ... ... ......... 16 417
T74LS260 Dual 5-lnputNORGate . .................. 14 423
T74LS266 Quad 2-Input Exclusive NOR Gate (Open Collector) . . . . 14 427
T74LS273 Octal D-Type Flip-Flop with Master Reset . . . . . ... .. 20 431
T74LS279 Quad Set-ResetlLatch . . . ... .............. 16 435
T74LS280 9-Bit Odd/Even Parity Generator/Checker . . . . . ... .. 14 439
T74L5283 4-Bit Binary Full Adder (Rotated LS83A) . . .. ... ... 16 443
T74LS290 DecadeCounter . . . .................... 14 447
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T74LS293 4-BitBinaryCounter . . . ... ... ... ......... 14 447
T74LS295A | 4-Bit Shift Register (3-State) . . . . . ... .. ... ... 14 455
T74LS298 Quad 2-Input Multiplexer with Output Latches . . . . . . . 16 461
T74LS352 Dual 4-Input Multiplexer (Inverting LS153) . . .. ... .. 16 467
T74LS353 Dual 4-Input Multiplexer (3-State LS352) . . ... ... .. 16 47
T74LS365A | Hex Buffer with Common Enable (3-State) . . . ... ... 16 477
T74LS366A | Hex Inverter Buffer with Common Enable (3-State) . . . . . 16 477
T74LS367A | Hex Buffer, 4-Bitand 2-Bit (3-State) . . . . . ... ... .. 16 477
T74LS368A | Hex Inverter Buffer, 4-Bit and 2-Bit (3-State) . . . . .. .. 16 477
T74LS373 Octal Transparent Latch (3-State) . . . . .......... 20 481
T74LS374 Octal D-Type Flip-Flop (3-State) . . . . .. ... .. ... 20 487
T74LS377 Octal D-Type Flip-Flop with Common Enable . . . . . . .. 20 493
T74LS378 Hex D-Type Flip-Flop withEnable . . . .. . ... ... .. 16 497
T74LS379 4-Bit D-Type Flip-Flop with Enable . . . .. ... ... .. 16 501
T74LS390 Dual Decade Counter . . . . ................ 16 505
T74LS393 Dual 4-Bit BinaryCounter . . . . ... ........... 14 505
T74LS395A | 4-Bit Shift Register (3-State) . . . . .. ... ....... 16 511
T74LS399 Quad 2-Input Multiplexer with Output Register . . . . . . . 16 519
T74LS490 DualDecade Counter . . . . ................ 16 523
T74LS533 Octal Transparent Latch (3-State) . . . . .. ... ... .. 20 529
T74LS534 Octal D-Type Flip-Flop (3-State) . . . . ... ... .. .. 20 529
T74LS540 Octal Inverting Buffer/Line Driver (3-State) . . . ... ... 20 533
T74LS541 Octal Buffer/Line Driver (3-State) . . . ........... 20 533
T74LS645 Octal Non Inverting Bus Transceiver (3-State) . . . . . .. 20 539
T74LS670 4x4 Register File (3-State) . . . . .. ... ... ..... 16 543
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AND Gates
LS08 Quad 2-InputANDGate . . . . ... .. ... ... ......... 71
LS09 Quad 2-Input AND Gate (Open Collector) . . . . . . .. ... .... 75
LS11 Triple 3-InputANDGate . . . . .. ... ... ............ 82
LS15 Triple 3-Input AND Gate (Open Collector) . . . . . . ... ...... 99
LS21 Dual 4-InputANDGate . . .. .. ... ... .. .......... 107
OR Gate
| Ls32 Quad 2-InpUtORGate . . . . .................... 131 |
NAND Gate
LS00 Quad 2-InputNAND Gate . . . .. ... ... ............ 47
LS01 Quad 2-Input NAND Gate (Open Collector) . . . . .. ... ... .. 51
LS03 Quad 2-Input NAND Gate (Open Collector) . . . . .. ... ..... 59
LS10 Triple 3-InputNAND Gate . . . . . ... ............... 79
LS12 Triple 3-Input NAND Gate (Open Collector) . . . . .. ... ..... 87
LS13 Dual 4-Input NAND Schmitt Trigger . . . . . ... ... ....... 91
LS20 Dual 4-InputNAND Gate . . . .. ... ... ............ 103
LS22 Dual 4-Input NAND Gate (Open Collector) . . . . ... ....... 1
LS26 Quad 2-Input NAND Buffer (Open Collector) . . . . ... ...... 115
LS30 8-InputNANDGate . .. ... ... ... .............. 127
LS37 Quad 2-Input NAND Buffer . . . .. .. ............... 139
LS38 Quad 2-Input NAND Buffer (Open Collector) . . . .. ... ... .. 143
LS40 Dual 4-Input NANDBuffer . . . . . ... ... ... .. ....... 147
LS132 Quad 2-Input Schmitt Trigger NAND Gate . . . . . ... ...... 233
LS133 13-InputNAND Gate . . . .. .. .. .. ... .. .. ....... 237
NOR Gate
LS02 Quad 2-Input NORGate . . .. ... ... ............. 55
LS27 Triple 3-InputNORGate . . . . ... ... .. ........... 119
LS28 Quad 2-Input NOR Buffer . . . . ... ... ... ... ....... 123
LS33 Quad 2-Input NOR Buffer (Open Collector) . . . . . . ... ..... 135
LS260 Dual 5-InputNORGate . . .. ... ... ... ... ........ 423
EX OR
LS86 Quad 2-Input Exclusive ORGate . . . ... ... .......... 181
LS136 Quad 2-Input Exclusive OR Gate (Open Collector) . . . . ... ... 241
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LS266 Quad 2-Input Exclusive NOR Gate (Open Collector) . . . . ... .. 427
NOT
LS04 HexlInverter . . . . . . . . .. ... ... ... 63
LS05 Hex Inverter (Open Collector) . . . . ... ... ... .. ...... 67
LS14 Hex Schmitt Trigger Inverter . . . . . . ... ... .. ....... 95
AND-OR-INVERT
LS51 Dual 2-Wide 2-Input/3-Input AND-OR-INVERT Gate . . ... .. .. 155
LS54 2-3-3-2-Input AND-OR-INVERT . . . . . ... ... .. ....... 159
LS55 2-Wide 4-Input AND-OR-INVERTGate . . . .. ........... 163
BUFFERS
LS125A Quad 3-State Buffer LOWEnable) . .. ... ............ 227
LS126A Quad 3-State Buffer (HIGHEnable) . . . . . ... ... ... .... 227
LS240 Octal Inverting Bus/Line Driver (3-State) . . . . . . ... ...... 375
LS241 Octal Bus Line Driver (3-State) . . . .. ............... 375
LS244 Octal Non Inverting Driver (3-State) . . . . . ... ... ....... 375
LS245 Octal Non Inverting Bus Transceiver (3-State) . . . . ... ..... 379
LS365A Hex Buffers with Common Enable (3-State) . . ... .. ... ... 477
LS366A Hex Inverter with Common Enable (3-State) . . . . . .. ... ... 477
LS367A Hex Buffers, 4-Bitand 2-Bit (3-State) . . . . ... .......... 477
LS368A Hex Inverter Buffer, 4-Bitand 2-Bit (3-State) . . . . ... ... ... 477
LS540 Octal Inverting Buffer/Line Driver (3-State) . . . . ... ... . ... 533
LS541 Octal Buffer/Line Driver (3-State) . . . . . ... ... ........ 533
LS645 Octal Non Inverting Bus Transceiver (3-State) . . . . .. ... ... 539
FLIP-FLOPS
LS74A Dual D-Type Positive Edge-Triggered Flip-Flop . . . . . . ... ... 167
LS109A Dual JK Positive Edge-Triggered Flip-Flop . . . . . . .. ... ... 203
LS112A Dual JK Negative Edge-Triggered Flip-Flop . . . . .. ... ... .. 209
LS113A Dual JK Negative Edge-Triggered Flip-Flop . . . . . ... ... ... 215
LS114A Dual JK Negative Edge-Triggered Flip-Flop . . . . . ... ... ... 221
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ARITHMETIC OPERATORS
LS83A 4-Bit Full AdderwithFastCarry . . . . ... ... .......... 177
LS181 4-BitALU . . . . 329
LS283 4-Bit Binary Adder (Rotated LS83A) . . . . ... . ... ...... 443
COUNTERS
LS90 DecadeCounter . . . . . . . ... ... .. ... 185
LS92 Divide-by-12Counter . . . .. ... ... ... ........... 185
LS93 4BitBinaryCounter . . . . . . ... ... . ... L L. 185
LS160A BCD Decade Counter, AsynchronousReset . . . . ... ...... 283
LS161A 4-Bit Binary Counter, Asynchronous Reset . . . . . . ... ... .. 283
LS162A BCD Decade Counter, Synchronous Reset . . . . ... ... .. .. 283
LS163A 4-Bit Binary Counter, SynchronousReset . . . . . . ... ... ... 283
LS168 Up/Down Decade Counter . . . .. ... ... ........... 303
LS169 Up/Down BinaryCounter . . . ... ... ... ........... 303
LS190 Presettable BCD/Decade Up/Down Counter . . . ... ... .. .. 337
LS191 Presettable 4-Bit Binary Up/Down Conter . . . . . ... ... .... 337
LS192 Presettable BCD/Decade Up/Down Counter . . . . ... ...... 343
LS193 Presettable 4-Bit Binary Up/Down Counter . . . . . ... ... ... 347
LS196 DecadeCounter . . . . . ... ... . ... ..., 367
LS197 4-BitBinaryCounter . . . . .. ... ... ... . o, 367
LS290 DecadeCounter . . . . . ... ... .. ... ... 447
LS293 4-BitBinaryCounter . . . . . . ... ... ... . L. 447
LS390 DualDecade Counter . . . . . .. ... ... ... .. ....... 505
LS393 Dual 4-BitBinary Counter . . . . . ... .. ... .......... 505
LS490 DualDecade Counter . . . . ... ... ............... 523
DECODER/DEMULTIPLEXERS
LS42 1-of-10Decoder . . . . .. .. .. ... 151
LS138 1-of-8 Decoder/Demultiplexer . . . . . . ... ... ... ... ... 245
LS139 Dual 1-of-4 Decoder/Demultiplexer . . . . . .. .. ... ...... 249
LS155 Dual 1-of-4 Decoder/Demultiplexer . . . . . . ... ... ...... 269
LS156 Dual 1-of-4 Decoder/Demultiplexer (Open Collector) . . . . . .. .. 269
LS256 Dual 4-Bit AddressableLatch . . . . .. ... .. .......... 399
LS259 8-Bit Addressablelatch . . ... ... ... ... .......... 417
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LS151 8-Input Multiplexer . . . . .. ... oo oo 257
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LS153 Dual 4-Input Multiplexer . . . . . ... ... ... ... ... L. 265
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LS174 Hex D-Type Flip-FlopwithClear . . . . ... ... ... ...... 317
LS175 Quad D-Type Flip-FlopwithClear . . . .. ... ........... 323
LS197 4-BitBinary Counter . . . . . . . ... . ... 367
LS256 Dual 4-Bit Addressable Latch . . . . ... ... ........... 399
LS259 8-Bit AddressablelLatch . . . . . ... ... ... .......... 417
LS273 Octal D-Type Flip-Flop with Master Reset . . . . . ... ... ... 431
LS279 Quad Set-ResetLatch . . . .. ... ... ............. 435
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LS378 Hex D-Type Flip-FlopwithEnable . . . . . . ... ... ....... 497
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LS534 Octal D-Type Flip-Flop (3-State) . . . ... ............. 529
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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

SCHOTTKY TRANSISTOR

—  ————
Colector Base Emitter
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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 7400 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 TTL-
LS family are many:

m 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 Vcc, and can
be pulled up to 10V 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 74LS00 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.
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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 = 2VBe-VF= 1.05V
at: T= 25°

Figure 3. Diode Cluster Input

t

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 = 2VBE.
Figure 4. PNP Input

T s-mm

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

$-81%0

ﬁ SGS-THOMSON

MICROELECTRONICS
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¢
This configuration (see fig. 4) is an improvement of
the diode cluster. Besides VTH = 2VBE there is also
areduction 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)=Pmb(PNP)XRIN

S-8149
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Figure 5. Emitter Inputs

= = 5-81.8

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:

VT1H=2VBe—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 3.3pF.

For each internal function driven by the input, 1.5pF
is added.

Figure 6. Typical Input Current Voltage
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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 resistence to dis-
charge the base capacitance of Q5 during turn-off.
The output pull-up circuit is a 2-transistor Darlington
circuit with the base of the output transistor returned
through a 5kQ resistor to the output terminal. This
configuration allows the output to pull-up to one VBE
below Vcc 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 Vcc
(e.g., to + 10V, 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 Vcc.

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.
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Figure 8. Typical 3-State Output Control
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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 IOL 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 (—tT)]
where
T= 8nsforCL=15pF
=16 ns for CL = 50pF
The waveform of a falling output signal resembles
that part of a cosine wave between the angles o 0°
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.

£ SGS-THOMSON
Y/ MICROELECTRONICS

v(t) = VoL + 1.9u(t)[1 + coswt]-
— 1.9 p (t-a)[1 + cosw(t-a)]

where For t in nanoseconds
wt)=0fort<0 and CL =15 pF
=1fort>0 a=7.5ns, =042
and For CL = 50 pF
a=14ns, ® = 0.23

wt—a)=0fort<a
=1fort>a

Figure 9. Typical Output Current - Voltage
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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 Vcc for the military temperature and voltage
ranges. (See Figures 12 and 13).

Figure 11. Typical Propagation Delay Versus
Load Capacitance

Figure 13. Propagation Delay Change Supply
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Figure 12. Propagation Delay Change with
Temperature
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LIST OF SYMBOLS

DC SYMBOLS AND DEFINITIONS

VOLTAGES - All voltages are referenced to ground.
Negative voltage limits are specified as absolute

values (i,e, — 10 V is greater thant — 1.0 V).

CURRENTS - Positive current is defined as conven-
tional current flow into a device. Negative current is
defined as conventional current flow out of a device.

All current limits are specified absolute values.

Vee

VCD(MAX)

ViH

VIHMIN)

Vie

ViL(MAX)

VoHMIN)

VoLMAXx)

Supply voltage - The range of
power supply voltage over which the
device is guaranteed to operate
within the specified limits.

Input clamp diode voltage - The
most negative voltage at an input
when 18 mA is forced out of that
input terminal. This parameter guar-
antees the integrity of the input
diode which is intended to clamp
negative ringing at the input termi-
nal.

Input HIGH voltage - The range of
input voltages that represents a
logic HIGH in the system.

Minimum input HIGH voltage -
The minimum allowed input HIGH in
a logic system. This value repre-
sents the guaranteed input HIGH
threshold for the device.

Input LOW voltage - The range of
input voltages that represents a
logic LOW in the system.

Maximum input LOW voltage -
The maximum allowed input LOW in
a system. This value represents the
guaranteed input LOW threshold for
the device.

Output HIGH voltage - The mini-
mum voltage at an output terminal
for the specified output current loH
and the minimum value of Vcc.

Output LOW voltage - The maxi-
mum voltage at an output terminal
sinking the maximum specified load
current loL.

IS78 -+

VT4

V-

lcc

hH

o

loH

loL

los

lozH

lozL

Positive-going threshold voitage
The input voltage of a variable thre-
shold device (i.e., Schmitt Trigger)
that is interpreted as a Vi as the input
transition rises from below Vr—Min).

Negative-going threshold voltage
The input voltage of a variable thre-
shold device (i.e. Schmitt Trigger)
that is interpreted as a ViL as the
input transition falls from above
VT4 (MAX).

Supply current - The current flow-
ing into the Vcc supply terminal of a
circuit with the specified input condi-
tions and the outputs open. When
not specified, input conditions are
chosen to guarantee worst case
operation.

Input HIGH current - The current
flowing into an input when a speci-
fied HIGH voltage is applied.

Input LOW current - The current
flowing out of an input when a spe-
cified LOW voltage is applied.

Output HIGH current - The leakage
current flowing into a turned off open
collector output with a specified
HIGH output voltage applied. For
devices with a pull-up circuit, the loH
is the current flowing out of an output
which is in the HIGH state.

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

Output short circuit current

The current flowing out of an output
which is in the HIGH state when that
output is short circuit to ground (or
other specified potential).

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

Output off current LOW - The cur-
rent flowing out of a disabled 3-state
output with a specified LOW output
voltage applied.

THOM
LECTRONICS
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LIST OF SYMBOLS

AC SWITCHING PARAMETERS
fmax Troggle frequency/operating fre- tPHZ Output disable time (of a 3-state
quency - The maximum rate at output) from LOW level - The time
which clock pulses may be applied between the 1.3 V on the input and
to a sequential circuit. Above this a voltage 0.5 V below the steady
frequency the device may cease to state output HIGH level with the
function. 3-state output changing from the
tPLH Propagation delay time - The time gﬁgge(gfg IsGt:t(Ieevel toa high-imped
between the specified reference ’
points, normally 1.3V on the input trLz Output disable time (of a 3-state
and output voltage waveforms, with output) from LOW level - The time
the output changing from the between the 1.3 V level on the input
defined LOW level to the defined and a voltage 0.5 V above the
HIGH level. steady state output LOW Iefvel wﬂh
. . the 3-state output changing from the
tPHL Propagation delay time - The time . ihui i
between the specified reference gﬁggigfk%gtfvel to a high-imped
points, normally 1.3V on the input .
and output voltage waveforms, with tpzH Output enable time (of a 3-state
the output changing from the output) to a HIGH level - The time
defined HIGH level to the defined between the 1.3 V levels of the input
LOW level. and output voltage waveforms with
tw Pulse width - The time between 1.3 R T o 2
V amplitude points on the leading HIGH level
and trailing edges of a pulse. ’
th Hold time - The interval immedi- tezL 8:::5':) ?:aabll_%w}zv(;’lf_aﬂ?;sé?nt:
ately following the active transition between the 1.3 V levels of the input
of the timing pulse (usually the clock and output voltage waveforms with
pulse) or following the transition of the 3-state output changing from a
the control input to its latching level, high-impedance (off) state toa LOW
during which interval the data to be level
recognized must be maintained at ’
the input to ensure its continued rec- trec Recovery time - The time between
ognition. A negative hold time indi- the 1.3 V level on the trailing edge of
cates that the correct logic level may an asynchronous input control pulse
be released prior to the active tran- andthe 1.3 V level on a synchronous
sition of the timing pulse and still be input (clock) pulse such that the de-
recognized. vice will respond to the synchronous
ts Set-up time - The interval immedi- input.
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.
1<7]
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DESIGN CONSIDERATIONS

SUPPLY VOLTAGE AND TEMPERATURE
RANGE

The nominal supply voltage (Vcc) forall TTL circuits
is +5.0V. Commercial grade parts are guaranteed
to perform with a £5% supply tolerance (x250 mV)
over an ambient temperature range of 0°C to 75°C.

MIL-grade parts are guaranteed to perform with a
+10% 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

Military (— 55 to +125°C Commercial (0 to 75°C
Item | Symbol SGS'TES#%OSN T v ) ¢ ) Units
Vi | Vi | Voo | Vou | Vi | VH | VoL | VoH
TTL Standard TTL (54/74) 08 [ 20 | 04 | 24 | 08 | 20 | 04 | 24 \"
HTTL | High Speed TTL (54H/74H) 08 | 20 | 04 | 24 | 08 | 20 | 04 | 24 \'
Low Power Schottky TTL
10 LSTTL | (54LS/74LS) 07 | 20 | 04 | 25 | 08 | 20 | 05 | 27 \"

VoL and Von are the voltages generated at the output. Vi and Vi are the voltage required at the input to generate the appropriate output levels.

The numbers given above are guaranteed worst-case values.

LOW Level Noise Margins (Military) LOW Level Noise Margins (Commercial)
To To
TTL HTTL LSTTL | Units TTL HTTL  LSTTL | Units
From From
TTL 400 400 300 mV TTL 400 400 400 mV
HTTL 400 400 300 mV HTTL 400 400 400 mV
LSTTL 400 400 300 mV LSTTL 300 300 300 mV
From "Vo." to "Vi." From "Vo" to "ViL"
HIGH Level Noise Margins (Military) LOW Level Noise Margins (Commercial)
To To
TTL HTTL  LSTTL | Units TTL HTTL LSTTL | Units
From From
TTL 400 400 400 mV TTL 400 400 400 mV
HTTL 400 400 400 mV HTTL 400 400 400 mV
LSTTL 500 500 500 mV LSTTL 700 700 700 mV

From "Vou" to "ViW"

From "Von" to "Vi"
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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.) = 40puA
in the HIGH state (Logic "1")
1 TTL Unit Load (U.L.) = 1.6 mA
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 IiL of 1.6 mA
and liH of 40 pAis 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 liL = 0.8 mA
and liH of 40 pA on the CP terminal, is specified as
having an input LOW load factor of

0.8mA
1.6mA or 0.5 U.L.

and an input HIGH load factor of

40pA
40A or1U.L.

3. The 74LS00 gate which has an liL of 0.36 mA
and an l|H of 20 pA, has input LOW load factor of

0.36mA
16mA or 0.225U.L.

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

20uA
40uA or0.5U.L.

Examples-Output Drive

1. The output of the 7400 will sink 16 mAin the LOW
(logic "0") state and source 800pA in the HIGH
(logic "1") state. The normalized output LOW drive
factor is therefore

16mA
1.6mA'10U'L'

and the output HIGH drive factor is

800uA
40pA or20 U.L.
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2. The output of the 74LS00 (Commercial Grade)
will sink 8.0 mA in the LOW state and source 400
pA in the HIGH state. The normalized output LOW
drive factor is

80mA

1.6mA

or5U.L

and the output HIGH drive factor is

%ﬁomo UL

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

Table 1
Input Load Output Drive
Family
High Low High Low

741800 | 0.5U.L. [0.25UL.| 10U.L. 5U.L.
7400 1 UL 1U.L 20U.L. | 10U.L.
9000 1U.L 1U.L 20U.L. | 10U.L.
74H00 |[1.25UL.[1.25UL.| 25U.L. |125U.L.
74500 1.25U.L. | 1.25U.L. | 25U.L. |125U.L.

Values for MSI devices vary significant from one element to another
Consult the appropriate data sheet for 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

W).

Minimum and Maximum Pull-Up Resistor Values

Veemax) — VoL
oL — NocLow) « 1.6mA

RxMiN) = I

Veeming — Vor
N1 « lon + N2(HiGH) » 40pA

RxMax) =
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where

Rx = External Pull-up Resistor

N1 = Number of Wired-OR Outputs

N2 = Number of Input Unit Loads being
Driven

loH=ICEX = Output HIGH Leakage Current

loL = LOW Level Fan-out Current of Driving
Element

VoL = Output LOW Voltage Level (0.5V)

VOH = Output HIGH Voltage Level (2.4V)

Vce = Power Supply Current

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

525V - 0.5V _ 4.75V

RxMminy = 8mA-16mA~ 6.4mA 20
4.75V - 2.4V 2.35V
RxMIN) = 4.100pA +2-40uA ~ 0.48mA 49K
where
Ni=4

N2(HIGH) =4-0.5U.L. =2 U.L.
N2(ow) =4-0.25U.L.=1U.L.
IOH = 100 pA

loL=8 mA

VoL = 0.5V

VOH = 2.4V

Any value of pull-up resistor between 742 Q and
4.9 kQ 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 Vcc. Most 74LS inputs
have a breakdown voltage >15V and require, there-
fore, no series resistor. For all muiti-emitter conven-
tional TTLinputs, a 1 to 10k current limiting series
resistor is recommended, to protect against Vcc
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.

o7 SGS-THOMSON
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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 ns/inch for the type of intercon-
nections normally usedin TTL systems. Exceptions
occeur 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 150
to 200Q2), which for transient conditions appears as
aresistor 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
tothe 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.
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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 outputimpedance also has a disadvantage.
It makes the reflection coefficient negative at the
driven end of the interconnection, a situation that
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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.




AC TEST CIRCUITS AND WAVEFORMS

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 = 1MHz
Duty Cycle = 50%
tTLH(trise) = 6ns
tTHL(tfal) =6ns
Amplitude =0to 3V

Waveforms for Iinverting Inputs

Test Circuit for Standard Output Devices

Vee

J L

PULSE == Vour
GEN
_
DEVICE "UNDER ct
TesT

S-7991 - - -

* Includes all probe and jig capacitance

Test Circuit for Open Collector Output Devices

Vee . Vee

PULSE
GEN.

$-7992 - - -

* Includes all probe and jig capacitance

Non-Inverting Outputs

v 13v 13V
tom. Y
Vour 13v 13v
SC-0009

n 1.3v 13v
.y toun
Vour xvliv 13v
SC-0007




AC TEST CIRCUITS AND WAVEFORMS

3-STATE
Fig. 1 Fig. 2
Vee
2K
v . — E—
PULSE 2 oo Vour PULSE
GEN GEN
oevncs_u{:oen -I—%L’
TesT
S-7991 - - = 5-7992
Fig. 3 Fig. 4
1.5V 1.5v
ezt teLz 0—9
Vw] 1.5V thtSV -
v, V =
. oL
000 0.5V J_ f
L 5-8149
Fig. 5
Vee
R
} sw1
OUTPUT ‘e Al al Al
ek TEST " diging SWITCHING POSITIONS
- Symbol sw1 sw2
Guopes tPZH Open Closed
TG \ sw2 tpzL Closed Open
l tPLZ Closed Closed
= o tPHZ Closed Closed

IS SGS-THOMSON
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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

$-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
1y
$- 6310 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.

177 @%ému@sm

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

FR=-N_ )

N = Number of failures
Where D = Number of components
H = Number of testing hours

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:

FR. =AeEXT (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) itis: F(T1,T2) = EXP ['—Eﬁ (l -

1

K |T1 TzJ] ®
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

CALCULATED AT TEST CONDITIONS
AND WITH A CERTAIN CONFIDENCE
LEVEL

FAILURE ANALYSIS

CALCULATED AT OTHER
CHOICE OF Ea—— TEMPERATURES
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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:

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.

Life-Hours

G-5435

Time

\\.. i

0.0eV

T

"y

10'

N

Main Failure modes and relevant activation energies

Failure Mode

Activation Energy
(eV)

Accelerating

SURFACE CHARGE

IONIC CONTAMINATION
DIELECTRIC DEFECTS
ELECTROMIGRATION
INTERMETALLIC GROWTH
METAL CORROSION

1.0-
1.0-
0.3-
05-
1.0-
03-

1.05
14
0.6
1.2
1.056
0.8

HIGH TEMPERATURE BIAS

HIGH TEMPERATURE BIAS

HIGH TEMPERATURE BIAS

HIGH TEMPERATURE BIAS

HIGH TEMPERATURE BIAS, STORAGE
HIGH HUMIDITY BIAS
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WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART

Key:
O 100% operation or screening

. 100% operation with SPC
. In-process control (menitor)

D QA Gate inspection (sample acceptance)

D:I Material inspection
Starting materials are inspected following written
specifications and records are maintained for traceability.
Certified suppliers supply STS materials.

@ Water fabrication
' Masking, etching, diffusion and metallization processes
produce finished dice in wafer form.
Critical parameters are under SPC.

—H

In-process |
Wafers and process environment are inspected
at the main process steps.

0 Electrical parameter testing
Test patterns or wafers are tested
following statistical rutes.

@D Electrical wafer sosrtle?mhia )
Each die is electrically tested and identified
when it doesn't meet the electrical requirements.

Es] Finished wafer inspection
Active surface and back finish are inspected on each
diffusion lot before release for die fab and assembly.

o7 S5THOMS =



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
POCl,, 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, hre, resistances, capacitances ...)

WAFER INSPECTION

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

PHOTOLITHOGRAPHY

ALL DEPOSITIONS AND

~ Surface Scan (to detect and to measure foreign particles)

36
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ASSEMBLY TYPICAL PRODUCTION PROCESS

FLOW CHART

Key:
() 100% operation or screening
. 100% operation with SPC
I i-process control (monitor)
D QA Gate inspection (sample acceptance)
Hermetic Moulded §
package pac:ane
v
(7] Material Inspection [7] Moulding and
Starting materials are inspected stabilization hake
following written specifications and
records are maintained for ‘ﬂ Sealing atmosphere
traceability. Certified sgfpﬁars control
supply STS materials. __m
Seal and lid ¥
@) Die separation ::utrol oraee
Wafers are separated into individual @
dice and electrical rejects are ©  vimaFormandLoad
removed. finish
9 Visual screening* 9 ‘E internal water-vapor
CD Dice are inspected and a?etected at <> ’ content cont
high magnification. @ ) -
igh Impact shock
E‘ﬂ Quality Inspection Eﬂ ! ol imp
~ Each die lot s accepted before Final bake 22
assembly {visual inspection of
surface). Raw line Inspection E
Die attach 24)  Marking and Electricasl 24
Testing
roup A Inspection
Pracap visual® 13 Finished products
Assembled but unsealed units are ( P :
individually inspected at low and 4] Group B, C and D tests** Kl
high power magnifications. Packi @)
n
QOuality lnspaction E4:| !
Each lot is accepted before Packing and
sealing to verify compliance to documentation
precap inspection specifications. Inspection
Sealing
Vacuum prebake and high
temperature final seal.
v ¥ Shipping Shipping

* Omitted when the intnnsic quality meets the specified quality level

** For non military products, these reliability tests can be performed after step 23 on 100% electrically tested samples (when requested)

o7

SGS-THO

MSON
MICROELECTROMICS
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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
STEPS TESTS DESCRIPTION
1 DIE ATTACH —Integrated Circuits
MIL-STD-883 Method 2010 cond B (internal visual) and
Method 2019 (die shear strength); CECC 90000
-Discrete Devices
MIL-STD-750 Method 2072 éinternal visual) and Method
2017 (die shear strength); CECC 50000
12 WIRE BOND - Integrated Circuits ] )
MIL-STD-883 Method 2010 cond. B (internal visual) 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 cc/s for ICV < 0.05 cc
4h at 5.1 atm Limit: 5 x 10®cc/s for ICV > 0.05 < 0.5 cc
2h at 3.0 atm Limit: 1 x 107 cc/s for ICV > 0.5 < 1cc
5h at 3.0 atm Limit: 5 x 10®cc/s for ICV > 1 < 10cc
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-¥cc/s for ICV < 0.4 cc
2h at 4.1 atm Limit: 2 x 107 cc/s for ICV > 0.4 cc
4h at 2.0 atm Limit: 1 x 107 cc/s for ICV > 0.4 ¢c

Gross Leak

— Integrated Circuits
MIL-STD-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 cond. C (fluorocarbon gross leak)
0.5 Torr vacuum for 1h, 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

38
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In-process control during assembly process (cont'd)

PROCESS

STEPS TESTS DESCRIPTION
18 LID TORQUE Ceramic packages only
(cont.d) | CONTROL MIL-STD-883 Method 2024
(e.g. > 60 Kg x cm for seal area values between 1.41 and 1.73 cm?)
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 +5°C for 3 +0.5 sec. (SMD only)
235 +5°C for 2 +0.5 sec.
245 +5°C 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 TO3)

20000 g minimum; t = 25u sec. minimum; Y1 axis only

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

23 RAW LINE External Visual
INSPECTION - Integrated Gircuits

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

Lkyy 0N
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GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE

ICs and Discrete devices

SUBGROUP PARAMETERS MINIMUM | ACCEPTANCE
SAMPLE SIZE NUMBER
Al Visual and mechanical inspection 315 0
A2+A3+A4 Cumulative electrical and inoperative mechanical failures 315 0
Notes

- This product acceptance 1s valid for standard production, for agreed customer programs other sampling plans can be applied
- Specified temperature ranges according to SGS-THOMSON databooks

PPM (RESULTS AND TARGETS)

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.
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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

TEST SGS-THOMSON PACKAGE
PROCEDURE TEST CONDITIONS
e g |s ' Hlge|
= ; = -
2 £8 |88 2|22 |88RE &
2 2k |56 EIF|3 (2588
E EE | S= = |8 ESIRE| M)
1 | Physical dimension 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 with
a hard brush as per MIL-STD method
Sthe procedure shall be repeated
times)
3 | Solderability 2003 |4.6.10| 215+5°C 3+0 Ssec. - |- |x |2 |0 |2
Cond 1| 235 +5°C 2 +0.5sec X X X
245 +5°C 5+0 5sec X X X
4 | Operating Life Test 1005 |48 | 1000 h according to detail spec X X x |45 {0 |3
or
Intermittent Life Test - - 5000 Cycles - |- ] x
(for Power devices)
end point electrical as per device spec. X X X
parameters
5 | Temperature cycling 1010 | 4.68 | 10cycles Ta=-65°C to + 150°C X x |- 12210
Constant acceleration 2001 |467 |30000¢9 X X - 4
Seal - fine 1014 | 469 | see page 38 X X -
- gross x | x |-
6 Pressure pot - - Ta=121°C, 2 atm, 240 h min - - x |2 |0
end point electrical as per device spec. - - X
parameters
7 | HAST( nghlg - 463 | 130°C/85%RH with bias t=150h - |- |x |2 |0
Accelerated tress Cond2| according to detail specification
end point electncal as per device spec - |- X
parameters

Notes

1) Sample can be increased according to LTPD table, till c=2

2) Aging of 8h 1n steam vapor or 16h at 155°C Soldering temperature of 215°C for SMD only

3) Ta such to have T)=Tj max

4) 200009 for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more

£ SGS-THOMSON
Y/ NMICROELECTRONIGS
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Integrated circuits - Groups B, C and D tests

Every six months on raw line and/or fimished products

TEST SGS-THOMSON PACKAGE
PROCEDURE | : TEST CONDITIONS ,
(-1 . ﬁ o
a -4 : ! =2
5 - P e LT
& e ! 88 2 2|2 |2F|EE| B
2 | BT | oF | 2 'F Ez (@2
2 2B . 2F m='§z§3§
2 = o= LE 8 = (ES|R2|0)
T
1 Lead integrity 2004 ; 46121 Tensile test .as per CESC 9000C) P - - | 2 0
14612.2 .eac Fatgue Tone B2 Lx o ox | x | 2
i ! - wre gacs atre N 10 =0014Kg | | [ |
I ! ! darinige =3 & < oreact el ; i : X
| renaina fvce 210 5 ser | | I ! |
| ! Tad- 7GR 37T DTWET M0, (167 PACKages | \ ! i |
| | i tne eacs sna. be nert 3 "imee | | ' ! '
S .lrarecus ¢ 1774t gast & er Tarent | i
! | 08FC Bl G UL I7E LT 0d DOSLOR ) i '
| | Sointer 0atavmesioe Cnnt 3 AR S : 3
, atorren' 298G mir to eac solder , | | |
| | PaL "0 SuSeC i : ; i :
Seal - fine 1014 469 seepage3s T B
- gross ' " x « .

2 I Thermal shock ) 1011 458 .Cong B ‘Esnocks Ta=-55t -l T X, 2.0 [
Temperature cycling 1010 468 jJond C. 100 cyces Ta=-65t0+ *€2C I ox X oox | | X 4
Morsture resistance 1004 '463 -2a0 nend rorditonng x 1 ox | ‘

i tolower Ty 17" mes F24r i s nedn . |
RH =800 10u-c one 3r .,.eai <, ) | 1
Seal - fine 1014 469 see page 38 Coxx
- gross | | Lo
Visual examination }804 ! - ; without appraisai of marking ‘\ X ox oo
10 ) | |
end point electrical ‘ " as per device spec X X Lox ! |
parameters ! ! | s H
3 | Mechanical shock 2002 464 Tone B 2% 03 msec £ocws meacr ot x x ;=250 1
| “ne € anetlatcrs ot operating : ! ) i
Vibration, vanable 2007 | 465 Cong A 209 2 ceidigns (=20022000¢ps | x X “ - | |
frequency | ourd i tes vcies 48 mirutes total ! , i ‘ ]
|  not operat a ) ! ! ! | |
i i
Constant accelerations 2001 467 i Jond £ 30550 3 Y crectatu or T i , 15
Seal - fine 1014 ‘469 see page 38 X x - | |
- gross I ! x L 1
Visual examination IR R X ox i |
1611 1 ‘ ' i i :
end point electncal s per device spec xoox o, = !
parameters ) ' ' ' )
4 | sattamosphere 1009 4614  “onc A ' 50 g~ Nl perm x . x  x w2z 10
| tor24 - a 7a=35C min ' . : |
Seal - fine 1014 469 see page 38 |oxoox b=
- gross Xoox |- ! 1

Visual examination 1009 [4614 Lo ‘ X X

H H
5 Humidrty test - 463 85°C/85% RH with biast = 1000h - - X 45 0
Cond 1 |according to detail specrfication

end point electncal as per device spec - - X

parameters b

6 Intermal water-vapor 1018 |- Dew point method procedure 3 | X X - 3 0 6
content (5000 ppm max) 5 1

7 | L Torque 04 |- see page 39 -] -T2 to |7

Notes

1) Sample can be increased according to LTPD table. till ¢=2
2) Not for SMD

3) Leadless chip carrier only

4) For plastic packages Ta= -65/-40°C according to device type

5) 200009 for packages with cavity penmeter of 5cm or more and/or with a mass of 5 grams or mare

6) Test three devices If one falls test two addrtional devices with no failure

7) Applied only to packages which use glass-frit seal to lead the frame lead or package bodv 11 e anerever frit seal establishes hermeticity or package integrity)

"_I SGS-THOMSON
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LPS - RESULTS SUMMARY

i Plastic Ceramic | S.0. Package
! ' Condi- ' T T
Test ' tion 1989 | 1990 1989 1990 1989 1990
: SS REJ SS REJ SS REJ SS REJ'SS REJ: SS REJ
HIGH TEMPERATURE ' 1000hrs 1971 0 (1809 O ' 620 0 | 675 0 | 738 0 | 756 0
BIAS '2000hts 540 0 513 0 | 135 0 1198 0 . 216 0
TEMPERATURE '1000hrs 1951 O .18%0 O ! _ _ ' _ _ [ 738 0 {918 0
HUMIDITY BIAS ' 2000hrs 513 0 ' 378 0 180 0 ' 216 0

| 168hrs 2125 0 .1830 O | _ _ | _ _ | 795 0 |80 0
[PRESSURE COOKER  336hrs ' 675 0 . 630 0 275 0 ' 270 0
THERMAL SHOCKS 200cyc 1425 0 1950 0 450 0 375 0 | 150 0 125 0
. 200 cyc i l t
{THERMAL CYCLES 1 1000cyc 1070 0 ‘1110 O 570 O 540 O ' 580 O 630 O
ENVIRONMENTAL | - :
' SEQUENCE | - -l - -wms 0 0 - - - -
MECHANICAL SEQUENCE - - ' - - 135 0 1275 0 | - - ' = -
RESISTANCE TO | |
SOLVENT 475 1 1425 1 350 0 325 0 (425 1 35 0 |
_SOLDERABILITY | 475 0 ' 425 0 350 0 '35 0 |45 2 375 1 |
LEAD INTEGRITY ! 475 0 425 0 350 0 35 0 ! |

T ,
- 9%hs 175 0 225 0 | 100 0 | 125 0
HAST ' 240ns 100 0 100 o | 7 - - - 50 0| 75 0
FAILURE RATE EVALUATION (AT 60% CONFIDENCE LEVEL)
' ‘ Failure Rate
| ) _ FIT *
X Package Device x Hours Fail
’ 125°C §5°C
PLASTIC 3.78x 10° 0 242 : 0.5
CERAMIC 1.32x 10° 0 693 - 14
S.0. PACKAGE 149 x 10° 0 613 [ 13

* FIT = Fai' .re in Time. Number of failures/10° Hours of operation (or 10°®). The activation energy, from analysis, was chosen
as 0 7 eV based on our tests results: the failure rate at lower operating temperature can be extrapolated from the Arrhenius

plot.

The actual junction temperature should be used; it can be computed using the relationship
Tj=TA + (P x6JA)

Where Tj
TA
6JA
P

Junction temperature
Ambient temperature
Junction to ambient thermal resistance (typically 100°C/watt for a 16 pin DIP)
Power actual consumption

L7 32 THOMSON
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T74LS00

QUAD 2-INPUT NAND GATE

DESCRIPTION

The T74LS00 is a high speed QUAD 2-INPUT
NAND GATE fabricated in LOW POWER SCHOT-
TKY technology.

SCHEMATIC

>
% %

B1 D1
(Plastic Package) (Ceramic Package)
M1 c1

(Micro Package) (Plastic Chip Carrier)

1 1 " Ve
1B 2[@ " 43
1y sl 12 4A

B . F
o~
* ORDER CODES :
T74LS00 D1 T74LS00 C1
—_— T74LS00 B1 T74LS00 M1
5C05170
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

2y ¥

L\4
N
PTY | "4y .
28 s 10 3B NC
AR | 9 3A »
GND 7] s 3Y
PC10150
NC = No Intemal Connection
August 1988 13
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T74LS00

LOGIC DIAGRAM AND TRUTH TABLE

D

L = LOW Voltage Level

I|X|r|>»

I|(r|X|®m

H = HIGH Voltage Level

mr|IT|(T|=<

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -0.5t0+7 \"

\' Input Voltage, Applied to Input -05t0 15 v

Vo Output Voltage, Applied to Output - 0.5t0 10 \

Iy Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS00XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ.(*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage Vv
ViL Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \'
Veo Input Clamp Diode Voltage -065 | -15 [Vcc=MIN, In =-18 mA \Y
VoH Output HIGH Voltage 2.7 3.4 Vce = MIN, loH = -400 pA, Vv
VinN = ViL
VoL Output LOW Voltage 0.25 04 |loL=40mA |Vcc=MIN \Y
035 | 05 |lo=80mA |VNn=20V v
™ Input HIGH Current 1.0 20 |Vecc=MAX,ViNn=27V HA
0.1 Vee = MAX, Vin=7.0 V mA
li Input LOW Current -0.4 |Vcc=MAX,Vin=04V mA
los Output Short Circuit Current -20 -100 |Vce = MAX, Vour=0V mA
(note 2)
lccH Supply Current HIGH 0.8 1.6 |Vecc=MAX,Vn=0V mA
lecL Supply Current LOW 2.4 4.4 | Vcc = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.

2/3
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T74LS00

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 Output 9 15 |Vec=5.0V ns
teu. | Turn On Delay, Input to Output 10 15 |CL=15pF ns
L§7 SGS-THOMSON 33
Y/ iCROELECTRONICS
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T74LS01

QUAD 2-INPUT NAND GATE

DESCRIPTION

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

SCHEMATIC

Vec

>
9
Xz

it

B1 D1

(Plastic Package) (Ceramic Package)
M1 Cc1

(Micro Package) (Plastic Chip Carrier)

ORDER CODES :

* With Open Collector Output

% % T74LS01 D1 T74LS01 C1
T74LS01 B1 T74LS01 M1
L SC-0075
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
A\

v} (1] Vec «srxryg £x%

27 |4 11] bA

e ﬁ ' E ;

b 0 @m 3B

a7 (4] 3a

22z sa™™
P

NC = No Internal Connection

August 1988
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T74LS01

LOGIC DIAGRAM AND TRUTH TABLE

Dy

L = LOW Voltage Level

I(X|[r|>»

I|r|xm

H = HIGH Voltage Level

r|IT|T|=<

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vce Supply Voltage -05t07 \]

Vi Input Voltage, Applied to Input -05to0 15 \"

Vo Output Voltage, Applied to Output 0to 10 Vv

l Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification is not
imphed Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Supply Voltage

Part Numbers Temperature
Min. | Typ. | Max.
T74LS01XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
Limits Test Condition
Symbol Parameter Unit
i Min. |Typ. (*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage for| V
all Inputs
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage for| V
all Inputs
Veo Input Clamp Diode Voltage -065 | -15 [Vecc=MIN, Iiy=-18 mA Vv
lon Output HIGH Current 100 |Vcc =MIN, Vo =55V pA
Vou Output LOW Voltage 0.25 04 |[loo.=40mA |Vcc=MIN v
~ Vin = Vi or Vi
0.35 0.5 |loL=8.0mA per Truth Table v
™ Input HIGH Current 20 |Vcc=MAX,Vn=27V pA
01 |Vcc=MAX,Vn=70V mA
[ Input LOW Current -0.4 |[Vcc=MAX,Vin=04V mA
Icc Power Supply Current Vee = MAX,
Total, Output HIGH 16 mA
Total, Output LOW 4.4 mA
Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.

(*) Typical values are at Vcc = 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.
teLH Turn Off Delay, Input to 17 32 ns
Output Vece=50V
teu. | Turn On Delay, Input to 15 28 |CL=15pF, Ri=20kQ ns
Output
L3y SGS-THOMSON 33
/4







(v, SGS-THOMSON
/4 msm@ﬁz@@m@m@nw@g

T74LS02

QUAD 2-INPUT NOR GATE

DESCRIPTION

The T74LS02 is a high speed QUAD 2-INPUT
NOR GATE fabricated in LOW POWER SCHOT-

TKY technology.

SCHEMATIC

oVa

(Plastic Package) (Ceramic Package)
M1 c1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :

w E@w 18] vec
2 (g
-5 () A

ool

T74LS02 D1 T74LS02 C1
L L T74LS02 B1 T74LS02 M1
SC-00%
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

g
>
> 3

()
=z 2

NC = No Internal Connection

August 1988
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T74LS02

LOGIC DIAGRAM AND TRUTH TABLE

A B | ¥
8 X H L L = LOW Voltage Level
N 1 H = HIGH Voltage Level
L L H X = Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol . Parameter , Value I Unit
Vecc . Supply Voltage i -05t07 Ty
Vi Input Voltage, Applied to Input ' -05t0 15 \'
Vo ' Output Voltage. Applied to Output -051055 v !
| I Input Current, Into Inputs -3Cto5 mA
i lo Output Current, Into Outputs J 50 , mA

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

This 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 implied. Exposure to absolute maximum rating conditions for extended periods may affect device rehability

GUARANTEED OPERATING RANGE

Part Numbers l_SUEE'YM‘L Temperature l
| Min.  Typ. ' Max. | !
T74LS02XX l475v 50V '525V]| 0°C to + 70 °C |
XX = package type.
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
! Limits i Test Condition o
Symbol Parameter in. !Typ. ) Max. (note 1) Unit
Viy ! Input HIGH Voltage 20 | Guaranteed Input HIGH Voltage ;| V
Vi Input LOW Voltage i 08 , Guaranteed Input LOW Voltage v
Vco | Input Clamp Diode Voltage {065 -15 | Voc=MIN. In = -18 mA "
Vou | Output HIGH Voltage 27 | 34 Vee = MIN, lon = -400 pA, [ v
: ' ! Vin= Vi l . ;
VoL ! Output LOW Voltage 025 04 'lo,=40mA : Vcc=MIN vV i
! | 035 | 05 llo.=80mA | V=20V v |
I | Input HIGH Current | 10 | 20 | Vec=MAX V=27V | nA |
. ! 0.1 Vee = MAX. Vn=70V mA
[ Input LOW Current -04 | Vcc =MAX,Vn=04V mA
los Output Short Circuit Current -20 -100 | Vcc = MAX,Vour=0V mA
(note 2)
lccH i Supply Current HIGH 1.6 3.2 Vcec = MAX, Vn=0V mA
lccL | Supply Current LOW | 24 54 Vce = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.

23 L7 S6s-THOMSON
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T74LS02

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

Symbol

Parameter

teLH

tPHL

TurﬁBff 6elay, Input to
Output
Turn On Delay, Input to
Outout

—

b Limits ‘ Test Conditions Unit
| Min. | Typ. | Max. |
; 10 15 ns
, | Vec =50V
| P10 j 15 ‘CL =15pF ns
3/3
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Lyg SGS-THOMSON
I GaicrosLECTRONICS T74LS03

QUAD 2-INPUT NAND GATE

DESCRIPTION
The T74LS03 is a high speed QUAD 2-INPUT
NAND GATE fabricated in LOW POWER SCHOT-
TKY technology. \
SCHEMATIC
B1 D1
(Plastic Package) (Ceramic Package)
Vee
| - »
A PR v M1 c
] - (Micro Package) (Plastic Chip Carmer)
B [ f¢
% ORDER CODES :
T74LS03 D1 T74LS03 C1
T74LS03 B1 T74LS03 M1
SC05180
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
1A 1 [_‘ " Ve @ < g >3 2
1B 2 [EJ 13 4B
1y s hd 12 4A
2A 4] "4y
2B 5 [@ 10 3B
2y s s 3A
GND 7 s 3Y
* Open Collector Outputs NC = No Intemal Connection
August 1988 13
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T74LS03

LOGIC DIAGRAM AND TRUTH TABLE

A B Y
A—}v L X H
B—1 X L H L = LOW Voltage Level
H = HIGH Voltage Level
H H L X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0+7 \"
v, Input Voltage, Applied to Input -05t0 15 \"
Vo Output Voltage, Applied to Output - 0.5t0 10 \Y
Iy Input Current, Into Inputs —-30to5 mA
lo Output Current, Into Outputs 50 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
functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74LS03XX 475V | 5.0V | 525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition .
Symbol Parameter Min. [Typ. ()] Max. (note 1) Unit
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
ViL Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \'
Veo Input Clamp Diode Voltage -0.65 | -1.5 |Vcc=MIN, In=-18 mA \
lon Output HIGH Current 100 |Vcc=MIN, Voh=55V, HA
Vin = ViL
VoL Output LOW Voltage 0.25 0.4 |loo=40mA |Vcc=MIN )
035 | 05 |lo=80mA |VN=20V v
I Input HIGH Current 20 |[Vec=MAX,Vin=27V A
0.1 |Vcc=MAX,Vin=7.0V mA
e Input LOW Current -0.4 |Vcc=MAX,Vin=04V mA
lccH Supply Current HIGH 1.6 |Vecc=MAX,Vn=0V mA
lccL Supply Current LOW 4.4  |Vcc = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.

2/3 ~-THOMSON
‘7’ ﬁo%@mmm
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T74LS03

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 Output 17 32 [Vec=50V ns
tew. | Turn On Delay, Input to Output 15 28 |CL=15pF, RL=2.0KaQ ns
LN7 SGS-THOMSON 33
Y/ iicroziECTRONICS
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(v, SGS-THOMSON
Y ivicroELECTRONICS T74LS04

HEX INVERTER

DESCRIPTION
The T74LS04 is a high speed HEX INVERTER fabri-
cated in LOW POWER SCHOTTKY technology.
SCHEMATIC
B1 D1
v (Plastic Package) (Ceramic Package)
o«
L
M1 C1
L | 3 ‘ (Micro Package) (Plastic Chip Carrier)
. f¢ WA
< ORDER CODES :
T74LS04 D1 T74LS04 C1
T74LS04 B1 T74LS04 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
rxg s
PC-o02
NC = No Internal Connection
August 1988 1/3
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T74LS04

LOGIC DIAGRAM AND TRUTH TABLE

A Y
A —D& v
HtL T veltage Level

L=
H = HIGH Voltage Level

,_
I

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vas Supplv V<.iage -05t07 Vv
\ Input Voltage Applhed to Input -05to0 15 v
Vo Ou*put Voitage Applied to Output —-05to 10 \Y

Iy Input Currert. I~te !nouts -30to5 mA

1~ Output Current. Into Cutouts 50 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
functonai coeration of the device at these or any other conditions in excess of those indicated in the cperational sections of this specification is not
imphed Exposure to absoiute maximum rating conditions for extended periods may affect device relhiability.

GUARANTEED OPERATING RANGE

: Part Numbers Sug ply Volt‘age Temperature
Min. ' Typ. ! Max.
'T74LS04XX 475V 50V '525V 0°Cto+70°C
XX = package type
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE
f T T e H eas
~ Symbol | Parameter — L'm'tf ! } Tes:nc?n?mon Unit
! Min.  Typ. (*)| Max. ote 1)
" Vi Input HIGH Voltage 20 ¢ ! Guaranteed Input HIGH Voltage \Y
: Vi Input LOW Voltage i i i 0.8 Guaranteed Input LOW Voltage \Y
Voo 'Input Clamp Diode Voltage ' 065 | -15 fvcc =MIN, Iy = -18 mA Vv
| Vou  Output HIGH Voltage 27 | 34 i ivcc = MIN, lon = -400 pA, v
) ) Viy =V
' Vo Output LOW Voltage ‘ 025 | 04 1n=40mA [Vcc=MN v
i ‘ | | 035 | 05 ll,=80mA 'Vmn=20V v
{  w Input HIGH Current F 10 | 20 |[Vec=MAX,Vw=27V WA
’ ‘ ' 01 'Vec=MAX,Vw=70V mA
I Input LOW Current | i -0.4 |Vcc=MAX,Vn=04V mA
los Output Short Circuit Current -20 -100 |Vee = MAX, Vour=0V mA
(note 2)
lccH Supply Current HIGH 1.2 24 |Voc=MAX,Vn=0V mA
lcc.  'Supply Current LOW 36 66 |Vcc = MAX, Inputs Open mA

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 Vecc =50V, Ta=25°C

213
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T74L.S04

AC CHARACTERISTICS: Ta = 25°C (for AC test circL :s and waveforms see databook introduction)

Symbol Parameter — e Test Conditions Unit
| . Min. _ Typ. _ Max. :
tpLy T.rn CH Delay. Input to 9 15 ns
St ‘ ) =£9V L

. te  Turm On Deay. Input to 10 15  Co=15pF ns

: Orepst
L7 SCS-THOMSON 33
Y/ RicrozLEcTROMICS
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‘ﬂ SGS-THOMSON

MICROELECTRONICS T74LS05
HEX INVERTER
DESCRIPTION
The T74LS05 is a high speed HEX INVERTER fabri-
cated in LOW POWER SCHOTTKY technology.
SCHEMATIC
B1 D1
(Plastic Package) (Ceramic Package)
Voo
Ao— Y
(Micro Package) (Plastic Chlp Carrier)
x
ORDER CODES :
+ T74LS05 D1 T74LS05 C1
= T74LS05 B1 T74LS05 M1
SC-0%0
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

nm L

v

2A |3

an
]

v (6

1
i
Vie
6A

NC

GNOLT

NC = No Internal Connection

August 1988 1/3
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T74LS05

LOGIC DIAGRAM AND TRUTH TABLE

A —-Do— v ALY
H L = LOW Voltage Level

L
H | L H = HIGH Voltage Level
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 v
" Input Voltage, Applied to Input -051t55 \'
Vo Output Voltage, Applied to Output - 05to 10 \';
h Input Current, Into Inputs -30to5 mA
lo Output Current, Into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This 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 specrfication 1s not
implied Exposure to absolute maximum ratng conditions for extended perods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS05XX 475V | 5.0V | 525V 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 \
Vie Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -1.5 [Vcc=MIN, Iin=-18 mA \
loH Output HIGH Current 100 |Vcc =MIN, Vou=55V, pA
Vin = Vi
VoL Output LOW Voltage 0.25 04 |loo=40mA [Vcc=MIN \
035 | 05 |lo.=80mA |VNn=20V v
IiH Input HIGH Current 20 |Vecc=MAX,ViN=27V A
0.1 [Vec=MAX,ViNn=7.0V mA
I Input LOW Current -04 |Vcc=MAX,Vn=04V mA
lcch Supply Current HIGH 24 |Vcc=MAX,Vn=0V mA
lccL Supply Current LOW 6.6 | Vcc = MAX, Inputs Open mA

Notes : 1 For conditions shown as MIN or MAX, use the approprate value specified under guaranteed operating ranges.
(") Typical values are at Vcc = 5.0V, Ta= 25 “C
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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 Vec=50V
trHL Turn On Delay, Input to 15 28 |CL=15pF, RL=20kQ ns
Output
L3y SGS-THOMSON 33
Y/ scnomacrromics
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Lyr Srinons

T74LS08

QUAD 2-INPUT AND GATE

DESCRIPTION

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

SCHEMATIC B1 D1
(Plastic Package) (Ceramic Package)
Vee
M1 C1
(Micro Package) (Plastic Chip Carrier)
A -
ORDER CODES :
B e T74LS08 D1 T74LS08 C1
% i T74LS08 B1 T74LS08 M1
-
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

1A 1 14
1B 2[@ 13
1Y 3] 12
2A 4 "
2B s[@ 10
2y sff 9

GND 7[} s

PC10320

* Open Collector Outputs

Vee
4B

4A
4y
3B

3A
3y

o<y I

NC = No Internal Connection

August 1988
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T74LS08

LOGIC DIAGRAM AND TRUTH TABLE

A B Y
A '—j}v L X L
8—i X L L L = LOW Voltage Level
H = HIGH Voltage Level
H H H X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vece Supply Voltage -05t0+7 \
\ Input Voltage, Applied to Input -05t0 15 \"
Vo Output Voltage, Applied to Output - 0.5t0 10 \
h Input Current, Into Inputs —30to5 mA
lo Output Current, Into Outputs 50 mA

Stresses 1n excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 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
impled Exposure to absolute maximum rating conditions for extended penods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74LS08XX 475V | 50V | 525V 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 \
ViL Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \'
Veop Input Clamp Diode Voltage -065 | -1.5 |[Vocc=MIN, Iy=-18 mA \
VoH Output HIGH Voltage 2.7 34 Vce = MIN, lon = -400 pA, Vv
Vin = Vi
VoL Output LOW Voltage 0.25 04 |lo=4.0mA |Vcc=MIN \
035 | 05 |lo=80mA |Vin=Vi v
IH Input HIGH Current 1.0 20 |Vcc=MAX,VN=27V pA
0.1 |Vec=MAX,VN=70V mA
I Input LOW Current -0.36 |Vcc = MAX,Vin=0.4V mA
los Output Short Circuit Current -20 -100 |Vcc = MAX, Vour=0V mA
(note 2)
lccn Supply Current HIGH 2.4 4.8  |[Vcc = MAX, Inputs Open mA
IcoL Supply Current LOW 4.4 88 |Vcc=MAX,Vn=0V mA

Notes : 1 Forconditions 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 Vcc =50V, Ta = 25 °C.

2/3 -THOMSON
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T74LS08

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
trLH Turn Off Delay, Input to 9 15 ns
Output Vec=50V
tpHL Turn On Delay, Input to 10 15 |CL=15pF ns
Output
Lyy SGS-THOMSON 93
Y/ sicromECTRONICS
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L5755 THoMsoN

T74LS09

QUAD 2-INPUT AND GATE

DESCRIPTION

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

ogy.

>

SCHEMATIC
(Plasnc Package) (Ceramnc Package)
e « 0
Y c1
A S (Micro Package) (Plastic Chip Carrier)
B +—e
X ORDER CODES :
1 T74LS09 D1 T74LS09 C1
T74LS09 B1 T74LS09 M1
SC05190
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

1A [ " Ve
1B 2 [@ 13 48
os— 12 4A
2A 4] "4y
28 s[@ 10 3B
2 s s 3

GND 7] s 3Y

PC10190

* Open Collector Outputs

exyg ¥

BES &=

NC = No Internal Connection

August 1988




T74LS09

LOGIC DIAGRAM AND TRUTH TABLE

A B Y -
A
] v L X L
B8— X L L L = LOW Voltage Level
H = HIGH Voltage Level
H H H X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t0+7 \"
Vi Input Voltage, Applied to Input -05t0 15 \"
Vo Output Voltage, Applied to Output -0.5t0 10 Y
l Input Current, Into Inputs -30to 5 mA
lo Output Current, Into Outputs 50 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
functonal operation of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74LS09XX 475V | 50V | 525V 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 \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Vco Input Clamp Diode Voltage -065 | -1.5 |Vecc=MIN, In=-18 mA Vv
loH Output HIGH Current 100 |[Vcc=MIN,Von=-55YV, A
ViN = VIH
VoL Output LOW Voltage 0.25 04 |lo=40mA |Vcc=MIN )
035 | 05 |lo.=80mA |Vin=VuL v
I Input HIGH Current 1.0 20 |Vec=MAX, VN=2.7V pA
0.1 [Vcc=MAX,Vn=7.0V mA
li Input LOW Current -0.4 |Vcc=MAX,Vin=04V mA
lcch Supply Current HIGH 24 4.8 |Vcc = MAX, Inputs Open mA
lccL Supply Current LOW 4.4 8.8 |Vcc=MAX,VNn=0V mA

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 Vcc =50V, Ta = 25 °C .

2/3 -
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T74LS09

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 Output 20 35 [Vec=50V ns
teu. | Turn On Delay, Input to Output 17 35 |CL=15pF, RL.=2.0KQ ns
Ly7 SGS-THOMSON 33
Y/ icrozizcTRORMICS
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(v, SGS-THOMSON
Y iicRoELECTRONICS T74LS10

TRIPLE 3-INPUT NAND GATE

DESCRIPTION

The T74LS10 is a high speed TRIPLE 3-INPUT
NAND GATE fabricated in LOW POWER SCHOT-
TKY technology.

SCHEMATIC DIAGRAM

B1 D1
v (Plastic Package) (Ceramic Package)
w -
A i
- M1 (3]
B o= L e . v (Micro Package) (Plastic Chip Carner)
co- —i¢
3 %
4 1 4 ORDER CODES :
T74LS10 D1 T74LS10 C1
T74LS10 B1 T74LS10 M1
?SC—OOI.
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
S
w [0 (] Vee o<y So
L E g « 3.2 1 200
2A E L\ 4 2A 3 s
» [ ) s n[Js n [
2 []s 1 [ 3¢
x|s ] 35 ~ [J7 s [~
 [Je w(]m.
= 2 XY,
O
a7 DE
vl = VISP
PC-0025
NC = No Internal Connection
August 1988 113
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T74LS10

LOGIC DIAGRAM AND TRUTH TABLE

A—
=1
CcC—

L = LOW Voltage Level

IT|X|X|[|>
I{X|r|X|m

IT|r|X|X|O

mr|T|IT[(T(<

H = HIGH Voltage Level
X =Don't Care

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voitage -05t07 Vv
Vi Input Voltage, Applied to Input -05to 15 \
Vo Output Voltage, Applied to Output -05t055 Vv

Iy Input Current, Into Inputs —-30to5 mA

lo Output Current, Into Outputs 50 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 condrtions in excess of those indicated in the operational sections of this specification 1s not
imphed Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING.RANGE

Part Numbers Supply Voltage Temperature
Min. Typ...| Max.
T74LS10XX 475V | 50V | 525V 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 \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -1.5 [Vcc=MIN, In=-18 mA \
Vo Output HIGH Voltage 2.7 3.4 Vee = MIN, lon = -400 pA, Y
Vin = Vi
Vo Output LOW Voltage 0.25 04 |loo=40mA |Vcc=MIN \'
035 | 05 |lo.=80mA |Vn=20V v
™ Input HIGH Current 1.0 20 |Vcc=MAX,ViN=27V A
0.1 |[Vcc=MAX,Vn=7.0V mA
m Input LOW Current -0.36 [{Vcc = MAX,Vn=04V mA
los Output Short Circuit Current -20 -100 |Vce = MAX, Vour=0V mA
(note 2)
lcch Supply Current HIGH 0.6 1.2 (Vecc=MAX,Vn=0V mA
lccL Supply Current LOW 1.8 3.3 [Vce = MAX, Inputs Open mA
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 Vcc = 5.0 V, Ta = 25 °C

2/3
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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 Vec =50V
. | Turn On Delay, Input to 10 15 |Cu=15pF ns
Output
Ly SGS-THOMSON 33
Y/ ucrotLecTRONICS
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Ly SGS-THOMSON
Y icroELEcTROWICS T74LS11

TRIPLE 3-INPUT AND GATE

DESCRIPTION
The T74LS11 is a high speed TRIPLE 3-INPUT
AND GATE fabricated in LOW POWER SCHOT-
TKY technology.
SCHEMATIC
D1
(Plastic Package) (Ceramic Package)
> Ve
L o »
{ M1 Cc1
A (Micro Package) (Plastic Chip Carrier)
e . Loy
B O- ¢
co ¢ 4
b 3 1 ORDER CODES :
1L T74LS11 D1 T74LS11 C1
T74LS11 B1 T74LS11 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
J
u [ W Vo exsyg o
» [2] E ? 2] « 3212000
n E 2] A [ w[]w
w[Js Ln e
el E{ nl 3 »[Je 6] 3
x [s o] 3 w7 s
 [Je w([]3s
e [2] 9 WM 2B
aol7 3] 3 annnn
r8gra™
PC-002¢
NC = No Intemal Connection
August 1988 13
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T74LS11

LOGIC DIAGRAM AND TRUTH TABLE

A—
D
C—

L = LOW Voltage Level
H = HIGH Voltage Level

IT(X|X|[r|>
I|X|r|X|m
IT|Ir|X|X|O
I|ir|r|(r]|=<

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -05t07 v

Vi Input Voltage, Applied to Input —05to 15 \

Vo Output Voltage, Applied to Output - 051010 \"

I Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device
This 1s a stress rating only and functional operation of the device at these or any other condrtions in excess of those indicated in the operational sections
of this specification is not implied Exposure to absolute maximum rating condions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74LS11XX 475V | 50V [ 525V 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 \
ViL Input LOW Voltage 08 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -15 |Vcc=MIN, Iin=-18 mA \
VoH Output HIGH Voltage 2.7 34 Vce = MIN, loH = -400 pA, \"
Vin = ViH
VoL Output LOW Voltage 0.25 04 ([lo.=40mA [Vcc=MIN \
035 | 05 [lo=80mA |ViN=Vu v
lin Input HIGH Current 1.0 20 |Vec=MAX,Vin=27V uA
0.1 |Vec=MAX,Vin=7.0V mA
he Input LOW Current -0.4 |[Vec=MAX,Vin=04V mA
los Output Short Circuit Current -20 -100 |Vcc = MAX, Vour=0V mA
(note 2)
lccH Supply Current HIGH 1.8 36 |Vcc = MAX, Inputs Open mA
lcoL Supply Current LOW 3.3 6.6 [Vcc=MAX,Vn=0V mA

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 Vcc =50V, Ta =25 °C

23 L3y $55:THOmMsON
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T74LS11

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 =50V
teHL Turn On Delay, Input to 10 20 |Cu=15pF ns
Qutput
L7 SGS:THOMSON 33
Y/ NicRoRLECTROKICS
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T74LS12

TRIPLE 3-INPUT NAND GATE

DESCRIPTION
The T74LS12 is a high speed TRIPLE 3-INPUT
NAND GATE (with open collector output) fabricated
in LOW POWER SCHOTTKY technology.
SCHEMATIC o1
v (Plastic Package) (Ceramic Package)
o«
Ao 1 : ]
l—.ﬂ—- (Micro Package) (Plastic Chlp Carrier)
Bo ¢
Y
e - ORDER CODES
%% T74LS12 D1 T74LS12 C1
T74LS12 B1 T74LS12 M1
L SC-0074
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

)
o

* With Open Collector Output

oy Fu

3212000
2] B
N []s n[]~x
s []s 16 [ 3
w []7 LR ¢
x [Je w[]3»

9 W N m B

anOonn

n8exnas™

NC = No Internal Connection

August 1988
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T74LS12

LOGIC DIAGRAM AND TRUTH TABLE

A—
=D
C-—.

L = LOW Voltage Level
H = HIGH Voltage Level

IT|X|X|[r|>
I |X|r|(X|m
Ilr|(x|x|O
mr|IT|T|T|=<

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -05t07 \

Vi Input Voltage, Applied to Input -05t0 15 Vv

Vo Output Voltage, Applied to Output Oto10 v

Iy Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 50 mA

Stresses In excess of those listed under "Absolute Maximum Ratings” may cause permanent damage to the device
This 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 implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS12XX 475V | 50V | 525V 0°Cto+70°C
XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Com:ltlon Unit
Min. |Typ.(*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \Y
Veo Input Clamp Diode Voltage -0.65 | -1.5 {Vcc=MIN, Iin=-18 mA \
low Output HIGH Current 100 [Vecc=MIN, Voy=55V pA
VoL Output LOW Voltage 0.25 0.4 |[loo=40mA |Vcc=MIN \"
035 | 05 |loo=80mA |VYiN=ViHOrVy v
per Truth Table
™ Input HIGH Current 20 |Vcc=MAX, Vn=27V HA
0.1 |Vcc=MAX,ViNn=7.0V mA
[ Input LOW Current -0.4 [Vcc=MAX,Vin=04V mA
lcc Power Supply Current Vce = MAX
Total, Output HIGH 1.4 mA
Total, Output LOW 3.3 mA

Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges
(") Typical values are at Vcc =50V, Ta = 25 °C

2/3 -THOMSON
o ‘7 nccsmurmlfmmmncs




T74LS12

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

Symbol Parameter - Limits Test Conditions Unit
Min. | Typ. | Max.
teLH Turn Off Delay, Input to 17 32 ns
Output Vec =50V
tew. | Turn On Delay, Input to 15 28 |CL=15pF, RL=20KQ ns
Output
r SGS- 3/3
Y/ wicromzcraomcs
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T74LS13

DUAL 4-INPUT SCHMITT 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
S

u 4] mp
B |2 B] 2A
w [ 2] »
' n E]uc
o5 W) =
v (4] ] =
wo1 8] o

PC-o077

D1
(Plastic Package) (Ceramic Package)
M1 c1
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :
T74LS13 D1 T74LS13 C1
T74LS13 B1 T74LS13 M1
CHIP CARRIER

o
@ g2 F3

Laa vz
n [Js 1 [ &
1 6 16 [ N
N7 15 N
o [Je w[] =
9 101 2B
mininialnl
x8ygxa ™

NC = No Intemnal Connection

August 1988
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T74LS13

SCHEMATIC
g'e
A 2 o Y
B O Lad
C —J¢
Do J¢
E 3 3 ¢ 1F
= SC-003
LOGIC DIAGRAM AND TRUTH TABLE
A|lB|(C|D)|Y
L{X|X|X]|H
58— T )u v x{o|x|[x]|H
P X[ x[L][x[H
XXX L{H L = LOW Voltage Level
H = HIGH Voitage Level
HIH|H[H]L X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5t07 \
" Input Voltage, Applied to Input -05to0 15 v
Vo Output Voltage, Applied to Output -0.6t055 \
I Input Current, Into Inputs -30to 5 mA
lo Output Current, Into Outputs 50 mA

Stresses In excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
This 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 Is not implied Exposure to absolute maximum rating conditions for extended penods may affect device rehability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS13XX 475V | 50V |525V 0°Cto+70°C
XX = package type
2/4 LNy SGS-THOMSON
Y/ icRomECTROXICS
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T74LS13

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition
Symbol Parameter Unit
i Min. | Typ. (*)| Max. (note 1)
V1. Positive-going Threshold 15 1.8 2.0 Vec =50V v
Voltage
V1. Negative-going Threshold 0.6 0.95 1.1 Vec =50V "
Voltage
V1. - V1. | Hysteresis 0.4 0.8 Vcc =5.0V \'
Vep Input Clamp Diode Voltage -065 | -1.5 | Vcc=MIN, In=-18 mA )
VoH Output HIGH Voltage 27 34 Vece = MIN, lox = - 400 pA Vv
Vin=05V
VoL Output LOW Voltage 0.25 0.4 lo.=4.0mA | Vcc=MIN )
035 | 05 |[lp=80mA [VN=19V v
Irs Input Current at -0.14 Vec=50V,ViN= VT, mA
Positive-going Threshold
It Input Current at -0.18 Vec =50V, Vin= V1. mA
Negative-going Threshold
M Input HIGH Current 1.0 20 Vee = MAX, Vin=2.7 V pA
0.1 Vec =MAX,Vn=7.0V mA
I Input LOW Current -0.4 | Vcc=MAX,ViN=04V mA
los Output Short Circuit Current -20 -100 | Vcc = MAX, Vour=0V mA
(note 2)
IccH Supply Current HIGH 3 6 Vcc = MAX, Vn=0V mA
lccL Supply Current LOW 4 7 Veec = MAX, Vin=45V mA

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 Vcc = 5.0 V, Ta = 25 °C.

AC CHARACTERISTICS : T, =25<C

Limits
Symbol Parameter Min Typ Max Test Conditions Unit
tPLH Turn Off Delay, Input to 15 22 ns
Output Veec =50V
tPHL Turn On Delay, Input to 18 27 CL=15pF ns
Output
4§y SG6S-THOMSON 34
Y/ iacnomecrnomics
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T74LS13

Figure 1 : ViN Versus Vour Transfer Function. Figure 2: Threshold Voltage and Hysteresis Versus
Power Supply Voltage.
50 G- 20 _omy
V=5 0V Ta=25°C
Ta=25°C ve| | 4——T"]
» 40 w16 _——
g E
: W
g 30 g § 12
g ] i : EE
5 2 EREL =
= X Avy
2 7
. £z
= 10 L L0k
>3
00
00 04 08 12 16 20 L5 I3 50 525 55
Vn-INPUT VOLTAGE - VOLTS Vee - POWER SUPPLY VOLTAGE - VOLTS
Figure 3 : Threshold Voltage and Hysteresis Versus Figure 4.
Temperature.
19 T
1 Vr
2 P 30V
o
S ] \ 16v 08V
85 v
=8 o ten
e
> v S N G —
= Vour 13V 13v
e "
wi v
£X sc-0022
' L 09 V1
*3
Wy
s i55 o 20 50 80 125
Ta - AMBIENT TEMPERATURE - °C
44 Ly7 SGS:THOMSON
RMICROELECTROMICS
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Lyy SGS-THOMSON
Y/ hicRoELECTRONICS T74LS14

HEX SCHMITT TRIGGER INVERTER

DESCRIPTION

The T74LS14 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
M1 c1

(Plastic Package) (Ceramic Package)

threshold voltages for positive and negative-going
tran-sitions. This hysteresis between the positive- ' L .

going and negative-going input thresholds (typically (Micro Package) (Plastic Chip Carrier)
800 mV) is determined internally by resistor ratios
and is essentially insensitive to temperature and
supply voltage variations. ORDER CODES :

T74LS14 D1 T74LS14 C1
T74LS14 B1 T74LS14 M1

PIN CONNECTION (top view)

DUAL IN LINE CHIP CARRIER

IAE (1] Voc
v [2] D] A
» (3] Y g e
nan :

Y o

o
>3

1Y
1A
NC

X
=

I (¢ (9] 4A
m@ 1] v

<glg

PC-0e28

NC = No Internal Connection

August 1988 1/4
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T74LS14

SCHEMATIC DIAGRAM

gl

LOGIC DIAGRAM AND TRUTH TABLE

A Y
A_I >0_ Y L = LOW Voltage Level
H H = HIGH Voltage Level

L
H L X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \"
\ Input Voltage, Applied to Input -05to 15 \]
Vo Output Voltage, Applied to Output - 0.5t0 10 \"
I Input Current, Into Inputs -30to 5 mA
lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections
of this specification 1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers - Supply Voltage Temperature
Min. Typ. | Max.
T74LS14XX 475V | 50V [ 525V 0°Cto+70°C
XX = package type.
24 LNy SGS-THOMSON
Y/ ssicroeEcTRONICS




T74LS14

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

T R i . 1

Symbol i Parameter | Limits _ Test Condition Unit

' Min. |Typ.(*)| Max. (note 1)
V. Positive-going Threshold I 14 1.6 19 | Vec=50V Vv
Voltage |
V7. Negative-going Threshold ! 05 0.8 1.0 Vec =50V v
Voltage !

V1. - V1. | Hysteresis 0.4 08 Vec=50V )
Veo Input Clamp Diode Voltage -0.65 | -15 | Vcc =MIN, In =-18 mA \
VoH Output HIGH Voltage } 27 3.4 Vee = MIN, lon = - 400 pA v

Vin=05V .
VoL Output LOW Voltage | 025 | 04 [loo=40mA | Vcc=MIN v
035 | 05 |lo=80mA | VN=19V v
I, Input Current at ! -0.14 Voe = 5.0V, Viy = V. mA
Posttive-going Threshold '
I ’ Input Current at | -0.18 Vee =5.0V, Vin = V1 mA
. Negative-going Threshold |
L m y Input HIGH Current | 10 | 20 | Vec=MAX, Vin=27V A
| ' 01 | Voc=MAX, V=70V mA
| Input LOW Current i -04 | Voo = MAX, VN =04V mA |
los : Output Short Circuit Current E -20 -100 | Vec = MAX, Vour=0V mA
(note 2) |
IccH Supply Current HIGH ' | 86 16 | Voo = MAX, Vin=0V mA
loc. | Supply Current LOW | I 12 ' 21 [ vec=MAX,Vn=45V ' mA

Notes : 1 For conditions shown as MIN or AXA_X, use the appropnate value specified under guaranteed operating ranges

2. Not more than one output should be shorted at a time.

(*) Typical values are at Vec =50V, Ta = 25 °C

AC CHARACTERISTICS : Tp=25C

Symbol P Limits T Conditi Uni
ymbo arameter Min. Typ. Max. est Conditions nit
tPLH Turn Off Delay, Input to 15 22 ns

Output Vee =50V
teHL Turn On Delay, Input to 15 22 | CL=15pF ns
Output
Ly7 SGS-THOMSON v
Y/ wicroELECTRONICS
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T74LS14

Figure 1 : Vin Versus Vout Transfer Function. Figure 2: Threshold Voltage and Hysteresis Ver-
sus Power Supply Voltage.
a 6L-9329 20 4179
5 T Vs ov{ T | T Ta=25°C
Tp=25°C; | : 20 —1
w b R ; t o 16
z | P ' g [
(Y IR N B $% n
S I R R
g RN 2 EEE—
: 20 e 4 —- 2L 08 S ~
R : 2g
g |4 L] - "
2 | Dol EE
.10 — > — —— Voo
SRR EREN NN 55
1 D G . L ° 00
0.0 0% 08 12 1e LS 475 50 525 55

Viy - INPUT VOLTAGE - VOLTS Vcc - POWER SUPPLY VOLTAGE - VOLTS

Figure 3 : Threshold Voltage and Hysteresis Versus Figure 4.

Temperature.
19 [ ) 1)
L t
I 30v
17 vy
w
4
5
o
> 15
»
85 B
=2
3 3 |
>0 B . . 1-+ 4 +4
=]
a8 | SC-0022
F 3] 1" I
gn
@ >
3_: x
Y Vel
+3
vy
07
-s5 [ ] 50 80 125

Ta - AMBIENT TEMPERATURE - °C
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T74LS15

TRIPLE 3-INPUT AND GATE

DESCRIPTION

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

SCHEMATIC

=3
I 9 ¥

»

= =

I
——7

St-wn

D1
(Plastic Package) (Ceramic Package)
M1 C1
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :
T74LS15 D1 T74LS15 C1
T74LS15 B1 T74LS15 M1

PIN CONNECTION (top view)

DUAL IN LINE
w [ [4) Ve
» [2] '&m
TN E] 2]
» (4] ) x
xz[s 1] =
s 3] 3
sofl] L . Fa:ln

P00

* Open Collector Outputs

CHIP CARRIER

REBES

NC = No Intenal Connection

August 1988
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T74LS15

LOGIC DIAGRAM AND TRUTH TABLE

A B (o] Y
A L X X L
B — :)— A x | L x| L
C— X | X | L | L | L=LOW Voltage Level
H = HIGH Voltage Level
H H H H X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 v
\ Input Voltage, Applied to Input - 05t0 15 Vv
Vo Output Voltage, Applied to Output -0.5t010 A
I Input Current, into Inputs -30to 5 mA
lo Output Current, into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device
This i1s a stress rating only and functional operation of the device at these or any other condions in excess of those indicated in the operational sections

of this specification 1s not imphed. Exposure to absolute maximum rating conditions for extended periods may affect device refiability.

GUARANTEED OPERATING RANGE

Part Numbers

Supply Voltage

Min.

Typ.

Max.

Temperature

T74LS15XX

475V

50V

525V

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 \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Vco Input Clamp Diode Voltage -065 | -1.5 |Vcc=MIN, Iy =-18 mA \'
lon Output HIGH Current 100 {Vcc=MIN, Vo =55V pA
Vin=ViH
VoL Output LOW Voltage 0.25 04 |[lot=40mA |Vcc=MIN )
035 | 05 |loo=80mA |ViN=Vu v
[m Input HIGH Current 1.0 20 (Vcc=MAX,VN=2T7V HA
0.1 |Vecc=MAX,ViNn=7.0V mA
Ii Input LOW Current -04 |Vecc=MAX, Vn=04V mA
lccH Supply Current HIGH 1.8 3.6 |Vce = MAX, Inputs Open mA
lccL Supply Current LOW 3.3 6.6 |Vcc=MAX,Vin=0V mA
Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges

(*) Typical values are at Vcc = 5 0V, Ta = 25 °C.

2/3
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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.
teLm Turn Off Delay, Input to 20 35 ns
Output Vec =50V
tPHL Turn On Delay, Input to 17 35 |CL=15pF, RL=20KQ ns
Output
L§y SGS-THOMSON 353
Y/ suicroeLEcTRONICS
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T74LS20

DUAL 4-INPUT NAND GATE

DESCRIPTION

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

SCHEMATIC

S
E 2 %%

Do- !
Y 3 3 § %

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

ORDER CODES :

T74LS20 D1 T74LS20 C1
= T74LS20 B1 T74LS20 M1
?S(Aﬂlb
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
U
u [ (] ver
® [2] 8] =
e 5] 2] « 2
1 E 1] N z
0 (5] [10] 8 NC
w (] ' 5] 24 ®
ooz 82y
PC-0030
NC = No Intemal Connection
August 1988 13
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T74LS20

LOGIC DIAGRAM AND TRUTH TABLE

AlB|C|D]| Y
A LIXIXIX]| H
pa—— |
8 :}v x'tlxIxlH
D1 XIX|]LIX]|H
X | X|X!L H |- LOW Voltage Level
HIH|H'"H]/| L |H=HIGHVoitage Level
X =Don't Care
ABSOLUTE MAXIMUM RATINGS
;' Symbol [ Parameter Value Unit |
Vee Supply Voltage | -051t07 v o
Vi Input Voltage, Applied to Input ‘ -05t0 15 vV o
Vo | Output Voltage, Applied to Output -05t055 v
3 Iy { Input Current, Into Inputs -30to5 mA |
lo i Output Current, Into Outputs 50 mA :

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

of this specification 1s not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers - Supply Voltage Temperature
Min. | Typ. | Max.
T74LS20XX 475V | 50V |525V 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 \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -15 [Vcc=MIN, Iy =-18 mA )
Vou Output HIGH Voltage 2.7 3.4 Vce = MIN, lon = - 400 pA Vv
Vin =V
Vo Output LOW Voltage 025 04 |loo=40mA |Vcc=MIN \'
035 | 05 |loo=80mA |Vin=20V v
[ Input HIGH Current 1.0 20 |Vcc=MAX, VNn=27V HA
0.1 |Vocc=MAX,Vin=7.0V mA
e Input LOW Current -04 |Vcc=MAX,Vn=04V mA
los Output Short Circuit Current| - 20 -100 {Vcc = MAX, Vour=0V mA
(note 2)
lccH Supply Current HIGH 0.4 08 |Vcc=MAX, Vn=0V mA
lecL Supply Current LOW 1.2 2.2 |Vcc = MAX, Inputs Open mA
Notes :

(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C.
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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




T74LS20

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
teLH Turn Off Delay, Input to 9 15 ns
Output ! . Vee=50V
tPHL Turn On Delay, Input to 10 15 |CL=15pF ns
Output
LSy SGS-THOMSON 33
Y/ saicroLEcTRONICS
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vy SGS-THOMSON
Y/ iaicrosLECTRONICS T74LS21

DUAL 4-INPUT AND GATE

DESCRIPTION
The T74LS21 is a high speed DUAL 4-INPUT
AND GATE fabricated in LOW POWER SCHOTT-
KY technology.
SCHEMATIC
(Plastic Package) (Ceramic Package)
T Vee
| - &
e M1 c1
r (Micro Package) (Plastic CHip Carrier)
A O e oY
B & ¢
co 2 &
Do B ORDER CODES :
% "‘t T74LS21 D1 T74LS21 C1
Llld T74LS21 B1 T74LS21 M1
= = SC05230
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
A\
ol e ve,
18 2] 113 2D
NC 3 12 2C x
NC
1C +[f ]11 NC NC
10 s 110 28 NC
17 sf] 15 2a »
GND 7} 15 2Y
PC10201
NC = No Internal Connection
August 1988 1/3
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T74LS21

LOGIC DIAGRAM AND TRUTH TABLE

A|B|C|D Y
o | v LIX[X|X]| L
—
c— X|L{x[x]|L
o240 X|X|L|X L
X | X|X | L] L || _LowVotageLevel
H|{H|H]|H H | H=HIGH Volitage Level
X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vec Supply Voltage -05t07 \Y
Vi Input Volatge, Applied to Input -05t0 15 \
Vo Output Voltage, Applied to Output -05t05.5 \
h Input Current, Into Inputs -30to 5 mA
lo Output Current, Into Outputs 60 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
Ths i1s 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 spectfication is not implied. Exposure to absolute maximum rating conditions for extended penods may affect device refiability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS21XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition .

Symbol Parameter Min. [Typ. ()] Max, (note 1) Unit
Viu Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage v
Vep Input Clamp Diode Voltage -065 | -15 | Vecc=MIN, in=-18 mA \
VoH Output HIGH Voltage 2.7 3.4 Vce = MIN, lon = - 400 pA Vv

Vin = ViH

VoL Output LOW Voltage 0.25 0.4 lo.=4.0mA | Vcc=MIN \")
035 | 05 |lo=80mA |ViN=Vu v

I Input HIGH Current 1.0 20 Vee = MAX, Vin=2.7V HA

0.1 Vec = MAX, Vn=7.0V mA

[ Input LOW Current -04 | Vec=MAX,Vin=04V mA

los Output Short Circuit Current -20 -100 | Vcc = MAX, Vour =0V mA

(note 2)

lccn Supply Current HIGH 1.2 2.4 | Vcc = MAX, Inputs Open mA

lec Supply Current LOW 2.2 44 | Vcc=MAX,Vin=0V mA

Notes : 1. For conditions 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 time.
(*) Typical values are at Vec = 5.0 V, Ta = 25 °C.

2 L3y $5s:THomsoN
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T74LS521

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
teLH Turn Off Delay, Input to 8 15 ns
Output Vec=5.0V
tew. | Turn On Delay, Input to 10 20 |[CL=15pF ns
Output
LNy SGS-THOMSON 353
Y/ iacromicTROMICS
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vy SGS-THOMSON
/4 MH@%@ELE@FR@D‘{IH@S

T74LS22

DUAL 4-INPUT NAND GATE

DESCRIPTION

The T74LS22 is a high speed DUAL 4-INPUT
NAND GATE fabricatedin LOW POWER SCHOTT-
KY technology.

SCHEMATIC
Vee
A &
B -
C ¢
D Je v
I R R R
J‘r SC0S380

D1
(Plastic Package) (Ceramic Package)
(Micro Package) (Plastic CHlp Carrier)
ORDER CODES :
T74LS22 D1 T74LS22 C1
T74LS22 B1 T74LS22 M1

PIN CONNECTION (top view)

DUAL IN LINE

PC10181

* Open Collector Outputs

CHIP CARRIER

$a

L]
)
NC

s ER KA
BEEAR

NC = No Internal Connection

August 1988
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T74LS22

LOGIC DIAGRAM AND TRUTH TABLE

A|B|[C|D]|Y
A L{X|[X|X]H
% :}v X|{L{X|[X]|H
D1 X! X|L|X]|H
X|X|X L H L = LOW Voltage Level
H{H[HI|H L H = HIGH Voltage Level
X =Don't Care
ABSOLUTE MAXIMUM RATINGS
; Symbol Parameter Value Unit
Vee Supply Voltage - -051t07 \
" Input Voltage, Applied to Input —05t0 15 Vv
L Vo Output Voltage, Applied to Output L -05t055 \"
| h Input Current, Into Inputs -30to5 mA
} lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device rehability.

GUARANTEED OPERATING RANGE

Part Numbers .ﬂp ply Voltage Temperature
Min. | Typ. | Max.
T74LS22XX 475V | 50V | 525V 0°Cto+70°C

XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ. (*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 Guaranteed Input LOW Voltage \
Vco Input Clamp Diode Voltage -065 | -15 | Vec=MIN, IN=-18 mA \
lon Output HIGH Current 100 | Vec = MIN, Vo = 5.5 pPA
Vin = ViL
VoL Output LOW Voltage 0.25 04 | lo.=40mA | Vcc=MIN \
035 | 05 |lo=80mA | Vn=20V v
I Input HIGH Current 1.0 20 Vee =MAX, Vin=27V MA
0.1 Veec = MAX, Vin=7.0V mA
I Input LOW Current -0.4 | Vcc=MAX,ViN=04V mA
lccH Supply Current HIGH 0.4 0.8 Vee = MAX, Vn=0V mA
lecL Supply Current LOW 1.2 2.2 Vce = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.
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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 Vec =50V
teHL Turn On Delay, Input to 15 28 | Cu=15pF, RL=20KQ ns
Output
Ly7 SGS-THOMSON 33
Y/ ssicRoELECTRONICS
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[Ny SGS-THOMSON
7’ MICROELECTRONICS T74LS26

QUAD 2-INPUT NAND BUFFER

DESCRIPTION
The T74LS26 is a high speed QUAD 2-INPUT
NAND BUFFER (with open collector output) fabri-
cated in LOW POWER SCHOTTKY technology.
SCHEMATIC
(Plasbc Package) (Ceramlc Package)
Ve
e ] - ®
8 o ¢ M1 C1
L | (Micro Package) (Plastic Chip Carrier)
o ORDER CODES :
I T74LS26 D1 T74LS26 C1
T74LS26 B1 T74LS26 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

w 1

® [2]

v O “

NC

n E LY

-4 E NC

v @ »

(]

PC-o0%
* Open Collector Outputs NC = No Intemal Connection

September 1988 13

115



T74LS26

SCHEMATIC DIAGRAM

A— A = Y L = LOW Votage Level
DD—Y )L( )L( : H = HIGH Voltage Level
B— H H L X = Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \"
" Input Voltage, Applied to Input -05t0 15 \"
Vo Output Voltage, Applied to Output - 0510 15 \"
l Input Current, Into Inputs -30to5 mA
lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this specification 1s not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device rehability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS26XX 475V | 50V | 525V 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 \
for All Input
' Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v
for All Input
Veo Input Clamp Diode Voltage -0.65 | -15 | Vcc =MIN, in=-18 mA \
lon Output HIGH Current 1000 | Vcc =MIN, Vo =15V HA
50 Vcec =MIN, Von =12V
VoL Output LOW Voltage 0.25 0.4 lo=4.0mA | Vcc=MIN \
035 | 05 |loo=80mA | Vin=20V v
IiH Input HIGH Current 0.1 2.0 Vee = MAX, Vn=2.7V HA
0.1 Vee = MAX, Vn=7.0V mA
I Input LOW Current -04 | Vcc=MAX,Vn=04V mA
lccH Supply Current HIGH 0.8 1.6 | Vec =MAX,Vin=0V mA
lccL Supply Current LOW 24 4.4 Vce = MAX, Input Open mA

Notes : 1. For conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operating ranges.
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C.

2/3 -THOMSON
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T74LS26

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

Symbol Parameter Limits Test Conditions Unit
Min. Typ. Max.
trLH Turn Off Delay, Input to 17 32 ns
Output VCC =50V
teHL Turn On Delay, Input to 15 28 |CL=15pF, RL=20kQ ns
Output
LNy SGS-THOMSON 33
Y/ icroEcTRONICS
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GS-THOMSO
Lyy SGS-THOMSON

T74LS27

TRIPLE 3-INPUT NOR GATE

DESCRIPTION

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

SCHEMATIC

Ve

?
P
g
e

-

SC-001/1

™™

(Plastic Package) (Ceramic Package)
M1 c1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LS27 D1 T74LS27 C1
T74LS27 B1 T74L.827 M1

PIN CONNECTION (top view)

DUAL IN LINE

N\
w O ' Ve
B 2 3] €
2A 3% 12] 1Y

» [

nj 3¢
38

5] 3a

2 S

"G
o]

PC-0033

CHIP CARRIER

REBESR
¥ RBRE=

NC = No Internal Connection

August 1988

1/3

119



T74LS27

LOGIC DIAGRAM AND TRUTH TABLE

= >

Om>

L = LOW Voltage Level
H = HIGH Voltage Level

X|X|T|r|>
X|T|x|r|m

IT|IX|X|r|O
rirjir|Tz|<

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vce Supply Voltage -0.5t07 \"

2 Input Voltage, Applied to Input - 05t0 15 Vv

Vo Output Voltage, Applied to Output -05t0 10 \"

h Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS27X 475V | 50V | 525V 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 Vv
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -1.5 [Vcc=MIN, iy =-18 mA \
Vou Output HIGH Voltage 2.7 34 Vce = MIN, lon = - 400 pA \"
Vin= Vi
VoL Output LOW Voltage 0.25 04 |loc=40mA |Vcc=MIN
035 | 05 |loo=80mA |VYNn=20V
IiH Input HIGH Current 1.0 20 [Vec=MAX,Vin=27V HA
0.1 |Vec=MAX,Vn=7.0V mA
[ Input LOW Current -04 |Vec=MAX,Vin=04V mA
los Output Short Circuit Current| - 20 -100 {Vcc=MAX,Vin=0V mA
(note 2)
lccH Supply Current HIGH 2.0 40 |[Vcc=MAX, VN=0V mA
lccL Supply Current LOW 34 6.8 |Vce = MAX, Inputs Open mA

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 Vcc =50V, Ta = 25 °C.

2/3 C_ SGS-THOMSON
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T74LS27

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
teLH Turn Off Delay, Input to 10 15 ns
Output Vec=5.0V
tu. | Turn On Delay, Input to 10 15 |CL=15pF, ns
Output
Ly7 SGS-THOMSON I3
Y/ icromEcTRONICS
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T74LS28

QUAD 2-INPUT NOR BUFFER

DESCRIPTION

The T74LS28 is a high speed QUAD 2-INPUT
NOR BUFFER fabricated in LOW POWER

SCHOTTKY technology.

SCHEMATIC

T Vee

—%
x

1

B1 D1

(Plastic Package) (Ceramic Package)
M1 Cc1

(Micro Package) (Plastic Chip Carrier)

ORDER CODES :

T74LS28 D1 T74LS28 C1
B T74LS28 B1 T74LS28 M1
SC05260
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
< o >
1y 1 ]+ Vee LI B
1A 2[@ 113 4y T2 1 201
18 3] &] 12 4B
2Y 4] 111 4A
2A ﬂﬁ Jio 3y
2B s &] s 3B
GND 7 s 3A

PC10210

NC = No Intemnal Connection

August 1988
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T74LS28

LOGIC DIAGRAM AND TRUTH TABLE

A B Y
A v H X L
8 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
Vce Supply Voltage -05t07 "
Vi Input Voltage, Applied to Input -05t015 \
Vo Ouptut Voltage, Applied to Output -05t5.5 \
I Input Gurrent, Into Inputs -30to5 mA
lo Output Current, Into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device
This 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 is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS28XX 475V | 50V | 525V 0°Cto +70°C
XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ. (*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -0.85 | -1.5 [Vcc=MIN, In=-18 mA Vv
VoH Output HIGH Voltage 2.7 Vce = MIN, lon = - 1.2 mA, \"
Vin = Vi
VoL Output LOW Voltage 0.25 04 |loo=12mA |Vcc=MIN Vv
_ 035 | 05 |loo=24mA |ViN=Vm v
hH Input HIGH Current 1.0 20 |Vec =MAX, Vn=27V A
1.0 100 |Vec=MAX,ViNn=70V uA
i Input LOW Current -0.4 |Vcc = MAX, Vin=0.4V mA
los Output Short Circuit Current -20 -100 |Vcec = MAX, VouTr=0V mA
(note 2)
lccH Supply Current HIGH 2.1 3.6 |Vcc = MAX mA
lecL Supply Current LOW 11 13.8 | Vcc = MAX mA

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 Vcc =50V, Ta = 25 °C

2/3
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T74L.S28

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
teLH Turn Off Delay, Input to 12 24 ns
Output Vec=5.0V
tPHL Turn On Delay, Input to 12 24 | CL=45pF, R =667Q ns
Output
L3y SGS-THOMSON 3
Y/ wicrorLzcTRONICS
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SGS-THOMSON

MICROELECTRONICS T74LS30
8-INPUT NAND GATE
DESCRIPTION
The T74LS30 is a high speed 8-INPUT NAND
GATE fabricated in LOW POWER SCHOTTKY
technology.
SCHEMATIC
D1
(Plastic Package) (Ceramic Package)
T Vee
A : - ®
2 T M1 Ct
o : (Micro Package) (Plastic Chip Carrier)
E o Y
r .
G e
H o ORDER CODES :
IEEERER R/ T74LS30 D1 T74LS30 C1
T T74LS30 B1 T74LS30 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
e o 8 o
A "V o« 2 > 2z
B NC
2] 13 . ‘3 2 1 20 uml: "
¢ 3 Iz H Ne [ 17[] ~e
D I IR D [Js 8] 6
£ slh— ’—] 10 NC ne [17 1s[] nc
F 5 [_l_‘ ] 9 NC E 8 14 NC
\GJ 9 10 11 12 13
GND 1q s Y minininin]
g [¢] Q
rcr0220 - O F > 2 0230
NC = No Intemal Connection
August 1988 13
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T74LS30

LOGIC DIAGRAM AND TRUTH TABLE

A|B|C|D|E|]F|G|H Y
LIX|X[X]|X|X]|X]|X H
X{L|IX[X|X|X|X]|X]| H
R X|X| L[ X|X|X[X[X]|H
g X| X | X]L]|X[X|{X]|X H
g_Do—* X[ X[ X[ xX|L|X[Xx|X]|H
3 X | X | X|X|X|L|{X|xX]|H
" scoszzo x Ix [ xIxIx[x][L]x]|[H
XX X X | oo e
HIH|H|H|H|H|H|H L X = Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \Y
Vi Input Volatge, Applied to Input -051t0 15 \
Vo Output Voltage, Applied to Output -0.5t05.5 \
h Input Current, Into Inputs -30to 5 mA
lo Output Current, Into Outputs 60 mA

Stresses In excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
This 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 implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS30XX 475V | 50V | 525V 0°Cto+70°C

XX = package type.

2/3
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T74LS30

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 \
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \'
Vep Input Clamp Diode Voltage -065 | -1.5 | Vcc=MIN, In=-18 mA \
VoH Output HIGH Voltage 2.7 34 Vee = MIN, Ion = - 400 pA \"
ViN =V
Vou Output LOW Voltage 0.25 04 lo.=4.0mA | Vcc = MIN \
035 | 05 |lo=80mA |Vn=20V v
I Input HIGH Current 1.0 20 | Vec=MAX, VNn=27V RA
0.1 Vec = MAX, Vn=70V mA
i Input LOW Current -0.4 | Vcc =MAX,ViN=04V mA
los Output Short Circuit Current -20 -100 | Vcc = MAX, Vour =0V mA
(note 2)
lccH Supply Current HIGH 0.35 0.5 | Vec=MAX,Vin=0V mA
lccL Supply Current LOW 0.6 1.1 Vce = MAX, Inputs Open mA

Notes : 1. For conditions 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 time.

(*) Typical values are at Vcc = 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.
teLH Turn Off Delay, Input to 8 15 ns
Output Vece =50V
tPHL Turn On Delay, Input to 13 20 |[CL=15pF ns
Output
Lyy SGS-THOMSON 33
Y/ isicRotLECTRORICS
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SGS-THOMSON
MICROELECTRONICS

T74LS32

QUAD 2-INPUT OR GATE

DESCRIPTION

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

technology.

SCHEMATIC

@
o
——

z

B1 D1

(Plastic Package) (Ceramic Package)
M1 C1

(Micro Package) (Plastic Chip Carrier)

ORDER CODES :

T74LS32 D1 T74LS32 C1
5C08160 T74LS32 B1 T74LS32 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
14 1] "oV e xyg 2
1B Z [@ ) 4B
v s 12 4A
2A 4] "4y
> 5[@ N "
2Y s 9 3A
GND 7] s 3Y
PC10170
NC = No Internal Connection
August 1988 1/3
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T74LS32

LOGIC DIAGRAM AND TRUTH TABLE

A
Y

L = LOW Voltage Level

I|(X|r|>

X|IT|r|®m

H = HIGH Voltage Level

I(x|r|=<

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -0.5t0+7 \"

' Input Voltage, Applied to Input -05t0 15 v

Vo Output Voltage, Applied to Output - 0.5t0 10 \

Iy Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification 1s not
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS32XX 475V | 50V |525V 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 \
Vi Input LOW Voltage 0.8 Guaranteed Input LOW Voltage \'
Veo Input Clamp Diode Voltage -065 | -15 | Vcc =MIN, Iin = -18 mA \
Vo Output HIGH Voltage 2.7 3.4 Vece = MIN, lon = -400 pA, Vv
ViN=ViL
VoL Output LOW Voltage 0.25 0.4 lo.=4.0mA | Vcc =MIN \'
035 | 05 |lo=80mA | Vin=Vu v
liH Input HIGH Current 1.0 20 Vce = MAX, VN =27V nA
0.1 Vec = MAX, Vn =70V mA
e Input LOW Current -04 | Vcc =MAX,Vn=04V mA
los Output Short Circuit Current -20 -100 | Vcc = MAX, Vour=0V mA
(note 2)
lccH Supply Current HIGH 3.1 6.2 Vcc = MAX, Inputs Open mA
lccL Supply Current LOW | 49 9.8 | Vecc =MAX,Vn=0V mA

Notes : 1 Forconditions 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 Vcc =50V, Ta = 25 °C
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T74LS32

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
tem Turn Off Delay, Input to 14 22 ns
Output Vec=50V
teHL Turn On Delay, Input to 14 22 |CL=15pF ns
Output
437 SGS-THOMSON 33
Y/ isicROEECTROPICS
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Lyy SGS-THOMSON
I taicroELECTRONICS T74LS33

QUAD 2-INPUT NOR BUFFER

DESCRIPTION

The T74LS33 is a high speed QUAD 2-INPUT
NOR BUFFER fabricated in LOW POWER SCHOT-
TKY technology.

SCHEMATIC
B1 D1
(Plastic Package) (Ceramic Package) -
M1 C1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :

T74LS33 D1 T74LS33 C1
T74LS33 B1 T74LS33 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
A\
v O— (d Ve =z $%
w [7] —1a] v
321200
s (3 ‘Tfﬂ L] B[] “®
F @ I 1] 4a N [Js n [~
C‘ y as 16 [ ¢A
u [5] ¥ ;] » w J7 s [ n
a (] 3] » w [Je w (o
9 M U 2 G
aol:q NEN L _noonn
2Z8ysa™
PC-0036
* Open Collector Outputs NC = No Intemal Connection
August 1988 13
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T74LS33

LOGIC DIAGRAM AND TRUTH TABLE

A B Y
AD v H X L
B 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 -05t07 \
" Input Voltage, Applied to Input -05to 15 Y
Vo Output Voltage. Applied to Output -05to 10 \"
h L Input Current. Into Inputs -30to 5 mA
lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this specification 1s not

implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

; Supply Voltage
Part Numbers [ 'Min. | Typ. | Max. '

Temperature

T74LS33XX "475V 50V 525V 0°C to + 70 °C

XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

" Symbol ]|7 Parameter ; — - Limnf | Test Condition Unit
w Min. 'Typ. (") Max. (note 1)
. Vin . Input HIGH Voltage 20 | .Guaranteed Input HIGH Voltage v
! Vi !Input LOW Voltage " 0.8 !Guaranteed Input LOW Voltage \Y
' Vcp_'Input Clamp Diode Voltage | -065 | -15 [Vec=MIN, In =-18 mA v
~ low  Output HIGH Current E 100 |Voc = MIN, Vou =55V A
, Vin= Vi :
VoL  Output LOW Voltage l 025 | 04 lloo=12mA |Vcc=MIN v |
' " 035 | 05 lp=24mA 'VN=20V v
™ ilnput HIGH Current 0.1 20 (Vec=MAX, VN=27V pA
‘ 0.1 |Vec=MAX, ViN=7.0V mA
e linput LOW Current -0.4 |Vcc = MAX, V= 0.4V mA
loc | Supply Current HIGH | 20 | 36 Vec=MAX, V=0V " ma |
lcc. | Supply Current LOW | | 10 | 13.8 [Vcc = MAX, Inputs Open | ma ]

Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges

2. Typical values are at V cc = 5.0 V, Ta = 25 °C.

23 G55 SGS-THOMSON
Y/ GiicrozELECTROWICS
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T74LS33

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

T T
v !

Symbol | Parameter e Limits Test Conditions Unit
i © Min.  Typ. | Max.
teLH Turn Off Delay, Input to i | 20 32 ns
Output i i Vec =50V
tw. | Turn On Delay, Input to ! ro18 28 |CL=45pF, R =667 Q ns
'Output
Lyy SGS-THOMSON 3/3
Y/ wicroeEcTRONICS
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T74LS37

QUAD 2-INPUT NAND BUFFER

DESCRIPTION

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

SCHEMATIC
B1 D1
© Vee (Plastic Package) (Ceramic Package)
o E M1 C1
J (Micro Package) (Plastic Chip Carrier)
Ao i 1 4 F - oY
B | ORDER CODES :
T74LS37 D1 T74LS37 C1
1 ~ J T74LS37 B1 T74LS37 M1
= $C05250
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
1A 1[ 14 VCC [T S >u <
1B 2 [@ 1348
v sf— @ﬂn 4A
2A 4 14y
ZB . @ ]‘o %
2y sl s 3A
GND 7] s 3Y Aanfan
»2 g > <
FC10150 NS Emm
NC = No Intemal Connection
August 1988 13
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T74LS37

LOGIC DIAGRAM AND TRUTH TABLE

A B Y
D~ R
B8— X L H L = LOW Voltage Level
H = HIGH Voltage Level
H H L X =Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
Vi Input Volatge, Applied to Input -0.51015 \'
Vo Output Voltage, Applied to Output -0.5t055 \
) Input Current, Into Inputs -30to5 mA
lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this spectfication 1s not
implied. Exposure to absolute maximum rating conditions for extended penods may affect device rehability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS37XX 475V | 50V | 525V 0°Cto+70°C
XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter i Limits Test Condition Unit
Min. |Typ. (*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage Vv
Vep Input Clamp Diode Voltage -065 | -1.5 | Vcc=MIN, IIN=-18 mA \
VoH Output HIGH Voltage 2.7 3.4 Veec =MIN, lon =- 1.2 mA, \")
Vin=Vi
VoL Output LOW Voltage 0.25 0.4 loL = 12 mA Vce = MIN \'/
035 | 05 [lo=24mA |VN=20V Vv
liH Input HIGH Current 1.0 20 Vee = MAX, Vin=2.7V LA
0.1 Vcec = MAX, Vn=7.0V mA
i Input LOW Current -0.4 [ Vecc=MAX,Vn=0.4V mA
los Output Short Circuit Current -30 -130 | Vecc = MAX, Vour=0V mA
(note 2)
lcch Supply Current HIGH 0.9 2.0 | Vcc=MAX,VN=0V mA
lccL Supply Current LOW 6.0 12 | Vec = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.

2/3 K
Kyy 355 THOMSON
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T74LS37

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

Symbol Parameter Limits Test Conditions Unit
Min. Typ. | Max.
trLH Turn Off Delay, Input to 12 24 ns
Output Vec =5.0V
tew. | Turn On Delay, Input to 12 24 | CL=45pF, R =667Q ns
Output
L3y SGS-THOMSON I3
Y/ ucroELECTRONICS
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SGS-THOMSON
MICROELECTRONICS

T74LS38

QUAD 2-INPUT NAND BUFFER

DESCRIPTION

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

SCHEMATIC

Va

__K

B1 D1
(Plastic Package) (Ceramic Package)
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :

| T74LS38 D1 T74LS38 C1
% T74LS38 B1 T74LS38 M1
= = SC-0035
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

w [O] (] Ve 2 xyg £

° E@ o] 3212000
w [ fi2] 4a [ B[] A
NN i N [Js n [ N
wnm[Je 16 [ s
» ] N 77 s N
7 (g @3 n 3 [Je w[] s

9 10 1N 12 13

oo (1] (8] > nnnnn

2 < PC-0001

PC-00%

*
Open Collector Outputs

%5 o

NC = No Internal Connection

August 1988
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T74LS38

LOGIC DIAGRAM AND TRUTH TABLE

A——})—V
8—1

L = LOW Voltage Level

I|X|r|>»
I|r|X|m

r|lT|x|<

H = HIGH Voltage Level

X =Don't Care
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -05t07 Vv

Vi Input Voltage. Applied to Input -05to 15 \"

Vo Output Voltage. Applied to Output -05t0 10 \"

I Input Current. Into Inputs -30to 5 mA

lo Output Current, Into Outputs 60 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device
This I1s 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 implied Exposure to absolute maximum rating conditions for extended periods may affect device rehability.

GUARANTEED OPERATING RANGE

Part Numbers SU;‘)ply Voltage Temperature
Min. ' Typ. [ Max.
- T74LS38XX 475V 50V 525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

T
| Symbol Parameter f __ Limits ‘ Test Condition Unit
Min. Typ.(*)! Max. (note 1)
Vi, Input HIGH Voltage L 20 | | Guaranteed Input HIGH Voltage v
. Vi 'Input LOW Voltage ! { 0.8 |Guaranteed Input LOW Voltage v
| Veo __Input Clamp Diode Voltage 2065 | -15 |[Voc=MIN. In =-18 mA v
' lon  Output HIGH Current Y [ 250 |Voc = MIN, Vo = 55V LA
' Vin=Vui
Vo  Output LOW Voltage | | 025 | 04 llo=12mA [Vcc=MIN v
‘ ' 035 ' 05 llo=2ama |Vn=20V v
m |Input HIGH Current | 1.0 | 20 [Vec=MAX Vin=27V A
0.1 |Voc = MAX, Vin=7.0 V mA
I Input LOW Current ' -0.4 Voo = MAX, Vin=0.4 V mA
. lccn 'Supply Current HIGH ' 09 | 20 [Vec=MAX,Vw=0V Y
| lcc.  |Supply Current LOW | 60 | 12 [Voc = MAX, Inputs Open [ mA
Notes : 1 For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges

(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C

2/3
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T74LS38

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

: Limits

| Symbol Parameter : . 1 Test Conditions ‘ Unit "

: _ Min. ~ Typ. ' Max. X
D tom Turn Off Delay, Input to i 20 | 32 | " ns :
X . Output Vec=50V | .
teHL |Turn On Delay, Input to , 18 28 CL=45pF RL=667Q Lons
Output ! | . ‘
LSy SGS-THOMSON 353
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Lvyy SGS-THOMSON
Y/ raicrozLEcTRONIGS T74LS40

DUAL 4-INPUT NAND BUFFER

DESCRIPTION

The T74LS40 is a high speed DUAL 4-INPUT
NAND BUFFER fabricated in LOW POWER
SCHOTTKY technology.

SCHEMATIC
B1 D1
o \m (Plastic Package) (Ceramic Package)
"]
] L M1 Cc1
so Y (Micro Package) (Plastic Chip Carrier)
Y

ORDER CODES :
T74LS40 D1 T74LS40 C1

= T74LS40 B1 T74LS40 M1
3
23

PIN CONNECTION (top view)

L I )

DUAL IN LINE CHIP CARRIER
[ ]
w3 (1] ver e =y ¥
8 |2 5]
w3 ]
« [& 1|~
ofs (0] 8
1 (e ' (2] 24
QQE 82y
PC-030
NC = No Intemal Connection
August 1988 13
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T74LS40

LOGIC DIAGRAM AND TRUTH TABLE

A|B|(C|D|Y
A L{X|X|X]|H
2 :}V X|L|{Xx]|x]|H
0 X|x|L|x]|H
X | X[ X|L H |L=LOW Voltage Level
H = HIGH Voltage Level
H H H H L X = Don't Care
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage —05t07 \
Vi Input Voltage, Applied to Input —-05to0 15 v
Vo Output Voltage, Applied to Output —05to 10 \"
N Input Current, Into Inputs -30to 5 mA
lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this spectfication 1s not
imphed Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers | Supply Voltage Temperature
Min. Typ. Max.
T74LS40XX 475V | 50V [525V 0°Cto+70°C
XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ. (*)| Max. (note 1)
Vi Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage Vv
ViL Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage Vv
Veo Input Clamp Diode Voltage -065 | -1.5 |Vcc=MIN, Iin=-18 mA v
Vo Output HIGH Voltage 2.7 34 Vce =MIN, lon = - 1.2 mA Vv
ViN= Vi
Vou Output LOW Voltage 0.25 04 |loo=12mA Vce = MIN \
035 | 05 |lo=24mA [Vn=20V v
hn Input HIGH Current 1.0 20 |Vec=MAX,Vn=27V A
0.1 |Vec=MAX,Vn=7.0V mA
i Input LOW Current -0.4 |Vcc=MAX, Vn=04V mA
los Output Short Circuit Current| - 30 -130 |Vcc=MAX,ViNn=0V mA
(note 2)
lcch Supply Current HIGH 045 1.0 |Vcc=MAX,Vn=0V mA
lecL Supply Current LOW 3.0 6.0 |Vcc = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.

2
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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.
trLH Turn Off Delay, Input to 12 24 ns
Output Vec=50V
teie | Turn On Delay, Input to 12 24 |CL=45pF, RL=667Q ns
Output
Ly7 SGS-THOMSON 33
Y/ sacnomzcTROMICS
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SGS-THOMSON
MICROELECTRONIGS

T74LS42

ONE-OF-TEN DECODER

= MULTI-FUNCTION CAPABILITY
s MUTUALLY EXCLUSIVE OUTPUTS
= DEMULTIPLEXING 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

M

(Plastic Package) (Ceramic Package)

provide ten mutually exclusive outputs. The LS42 is

fabricated with

the Schottky barrier diode proces for

high speed and is completely compatible with all

B1 D1

TTL families. m @
M1 c1
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :
PIN NAMES T74LS42 D1 T74LS42 C1
T74LS42 B1 T74LS42 M1
Ao to A3 ADDRESS INPUTS
0to 9 OUTPUTS, ACTIVE LOW
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
\J
s va [ -o2Ffz
B ~ [d)
G]: ~ 4 3 M
ks »~ [0 3 A
b “[@ iy n
] i [ ; 3
np i [
E GND 7 a o 5 %~ o Pt
PC-0041
NC = No Intemal Connection
September 1988 1/4
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T74LS42

TRUTH TABLE

AgAi A2 A0 1 2 3 4 5 6 7 8 9
L LLILHHHHHHMHMHMH
HLLLHLHHMHMHHMHMHMH
LHLL|HHLHHHMHHMHMH
HHLL|HHHLHHMHUHUHMH
L LHLHHHHLMHHHMHMH
HLHLHHHHMHLHHHH
LHHL(HHHHHHLMHHMH
HHHLHHHHMHMHHTLMHH
L LLHHHHHHHMHMHLH
HLLHHHHHHMHMHHMHIL
LHLHHHHHHHMHHMHMH
HHLHHHHHHHHMHHMH
L LHHHHHHHHMHHMHMH
HLHHHHHHMHMHMHUHMHH
LHHHHHHHHMHMHUHUHH
H = HIGH Vottage Level
HHHH/HHHHHHHHHH L ~ LOW Votiage Level
LOGIC SYMBOL AND LOGIC DIAGRAM
Ay A
(15) (%) (13) % 12)
J
| b
1
12345679101
LC-0009
0) A
Vec=Pin 16 m 4 _(3) 14) _(S) _(6) -m -m _(1) ‘H
GND=Pin 8 P72 L 5 8 7 8 9
() = Pin numbers LC-0006
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
V) Input Voltage, Applied to Input - 05to0 15 Vv
Vo Output Voltage, Applied to Output -05t0 10 Vv
I Input Current, into Inputs -30to5 mA
lo Output Current, into Outputs 50 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 conditions in excess of those indicated in the operatonal sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

2/4
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T74LS42

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS42X 475V | 5.0V | 525V 0°Cto+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
MSiI units with active LOW input enables.

The logic design of the LS42 ensures that all outputs
are HIGH when binary codes greater than nine are
applied to the inputs.

The most significant input A3 produces a useful in-
hibit function when the LS42 is used as a one-of-
eight decoder. The A3z input can also be used as the
Data input in an 8-output demultiplexer application.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition
Symbol Parameter Min. [Typ. ()] Max. (note 1) Unit
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH \"
Threshold Voltage for all Inputs
Vi Input LOW Voltage 0.8 Guaranteed Input LOW \"
Threshold Voltage for all Inputs
Veo Input Clamp Diode Voltage -065 | -15 | Vcc=MIN, In=-18 mA \
VoH Output HIGH Voltage 2.7 3.4 Vce = MIN, lon = - 400 pA Vv
Vin = Vi or Vi per Truth Table
Vou Output LOW Voltage 0.25 0.4 loL=4.0mA | Vec=MIN \"
ViN=Vihor ViL
0.35 0.5 loL = 8.0 mA per Truth Table Vv
liH Input HIGH Current 20 Vee = MAX, ViN=27V pA
0.1 Vecc = MAX,Vn=7.0V mA
I Input LOW Current -04 | Vcc=MAX,ViN=04V mA
los Output Short Circuit Current -20 -100 | Vcc = MAX, Vour=0V mA
_(note 2)
Icc Power Supply Current 7.0 13 Vce = MAX, mA

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 Vcc = 5.0 V, Ta = 25 °C.

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

Lyy SGS-THOMSON
Y/ wicrosLscTRONICS

Symbol Parameter Limits Test Conditions Unit
Min. Typ. Max.
teLH Propagation Delay (2 levels) 15 25 ns
tPHL Fig. 2 15 25 |VCC=50V ns
trLH Propagation Delay (3 levels) 20 30 |[CL=15pF ns
tPHL Fig. 1 20 30 ns
3/4
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T74LS42

AC WAVEFORMS
Figure 1. Figure 2.

Viv 1.3v 13v

- ten LG
Vour 3‘ 13V 13v
SC-0007 SC-0009
4/4 g
Ky SETHoNeon

154




Ly SGS-THOMSON
I iuicRoELECTRONICS T74LS51

DUAL 2-WIDE 2-INPUT / 3-INPUT AND-OR-INVERT GATE

DESCRIPTION
The T74LS51 is a high speed DUAL 2-WIDE 2-
INPUT / 3-INPUT AND-OR-INVERT GATE fabri-
cated in LOW POWER SCHOTTKY technology.
SCHEMATIC B1 D1
(Plastic Package) (Ceramic Package)
Lvu
Ao ¢ o
B o 14 JJ S v (Micro Package) (Plastic Chlp Carrier)
4 i
N
0 o ¢
) . ORDER CODES :
F " T74LS51 D1 T74LS51 C1
EEX%% T74LS51 B1 T74LS51 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER

3 [J+ ws(]®
N [Js n [~
x [Je [ F
N[ s~
w [Js w(]«

9 101 1213
ininininin

> 2 PC-0009
G 2gxe

NC = No Intemnal Connection

August 1988 13
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T74LS51

LOGIC DIAGRAMS

A A
~—
c — B
Y Y
D — c —
E ———
F— 5-7957 D $-7959
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
" Input Voltage, Applied to Input - 05t0 15 \"
Vo Output Voltage, Applied to Output -05t055 Vv
h Input Current, Into Inputs —30to5 mA
lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification I1s not
imphed Exposure to absolute maximum rating conditions for extended penods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers . Supply Voltage Temperature
Min. | Typ. | Max.
T74LS38XX 475V | 50V | 525V 0°Cto+70°C
XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ.(*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Vep Input Clamp Diode Voltage -0.65 | -1.5 |Vcc=MIN, IN=-18 mA \
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, lon = - 400 pA v
Vin= Vi
VoL Output LOW Voltage 0.25 04 |loL=40mA |Vcc=MIN \'
035 | 05 |lo.=80mA |VIN=20V v
I Input HIGH Current 1.0 20 |Vecc=MAX,ViN=27V MA
0.1 Vcec = MAX, Vn=7.0V mA
I Input LOW Current -0.4 |Vcc=MAX,Vin=04V mA
los Output Short Circuit Current| - 20 -100 |Vcec = MAX, Vour =0V mA
(note 2)
lcch Supply Current HIGH - 0.8 1.6 |Vcc=MAX, V=0V mA
lccL Supply Current LOW 1.4 2.8 |Vcc = MAX, Inputs Open mA

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 Vcc = 5.0 V, Ta = 25 °C.
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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.
trLH Turn Off Delay, Input to 12 20 ns
Output Vec =50V
teHL Turn On Delay, Input to 125 20 |CL=15pF ns
Output
Ly7 SGS-THOMSON 3
Y/ saicrocLEcTRONICS
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[,y SGS-THOMSON
Y aicroELECTRONICS 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 SCHOTTKY technology.
SCHEMATIC
(Plastlc Package) (Ceramm Package)
‘ - E* .
€ _.: i _ﬁ _K (Micro Package) (Plastic Chlp Carrier)
F —
Z ﬁ:’f ORDER CODES :
- s T74LS54 D1 T74LS54 C1
TrTrt (11 "’* T74LS54 B T74LS54 M1

PIN CONNECTION (top view)

DUAL IN LINE CHIP CARRIER
A d bvm <2 P
s [z [B) .
¢ [ 2] | c
N
L n 1] :
e (] ¢ N
' @ e ‘
10 oL
P
NC = No Intemal Connection
August 1988 1/3

159



T74LS54

LOGIC DIAGRAM

L L

- — TOMMOO @ >

[ O)—
D__

5-7958

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
' Input Voltage, Applied to Input -05to 15 \Y
Vo Output Voltage, Applied to Output -05t0 10 Vv

I Input Current, Into Inputs -30to 5 mA

lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this specification 1s not

implied Exposure to absolute maximum rating conditions for extended periods may affect device rehability

GUARANTEED OPERATING RANGE

Part Numbers _Su ply Voltage Temperature
Min. Typ. Max.
T74LS54XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.
2/3
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T74LS54

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 \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -1.5 |Vcc=MIN, Iin =-18 mA \'
VoH Output HIGH Voltage 2.7 34 Vce = MIN, loH = - 400 pA \
Vin=Vi
VoL Output LOW Voltage 0.25 04 |loL=40mA |Vcc=MIN \
035 | 05 |loo=80mA |VN=20V v
IiH Input HIGH Current 1.0 20 |[Vcc=MAX,VNn=27V A
0.1 |[Vecc=MAX,Vn=7.0V mA
I Input LOW Current -0.4 |Voc=MAX,Vn=04V mA
los Output Short Circuit Current| - 20 -100 {Vcc=MAX,Vn=0V mA
(note 2)
lech Supply Current HIGH 0.8 1.6 |Vocc=MAX,Vin=0V mA
lccL Supply Current LOW 1.0 2.0 |Vce = MAX, Inputs Open mA
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 Vcc = 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.
truH Turn Off Delay, Input to 12 20 ns
Output Vec=50V
tu.  |Turn On Delay, Input to 125 20 |[Cu=15pF ns
Output
L5y SGS-THOMSON 33
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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
B1 D1
oV (Plastic Package) (Ceramic Package)
to f-: M1 c1
D —ie- r (Micro Package) (Plastic Chip Carrier)
EO -
& P ORDER CODES :
T74LS55 D1 T74LS55 C1
%% 2R %1 T s T74LS55 B1 T74LS55 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
A\ A
A E :‘m Ve o < 2 >s ES
s [1] ] n
¢ [ ) 6 c G
3 N
N ] ) .
N E 3.] £ N NC
m (e nes N €
(= 1(] Yy
PC-0039
NC = No Internal Connection
August 1988 1/3
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LOGIC DIAGRAM

TO Mmoo @®>»

$S-7978

>—v

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vece Supply Voltage -05t07 Vv
Vi Input Voltagé, Applied to Input -05t0 15 \
Vo Output Voltage, Applied to Output -0to 10 Vv

Iy Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 60 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress raing 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 i1s not

imphed. Exposure to absolute maximum rating conditions for extended penods may affect device rehability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74LS55XX 475V | 50V | 525V 0°Cto+70°C
XX = package type
2/3
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T74LS55

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ.(*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 |Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -0.65 | -15 |Vcc=MIN, In=-18 mA \Y
VoH Output HIGH Voltage 2.7 34 Vee = MIN, lon = - 400 pA v
Vin=ViL
Voo Output LOW Voltage 0.25 04 |[loc=40mA |Vcc=MIN \
035 | 05 |loo=80mA |Vn=20V v
[ Input HIGH Current 1.0 20 [Vec=MAX, Vn=27V HA
0.1 [Vecc=MAX,Vin=7.0V mA
[ Input LOW Current -0.36 |Vcc = MAX, Vn=04V mA
los Output Short Circuit Current| - 20 -100 |Vcc=MAX,Vin=0V mA
(note 2)
lccH Supply Current HIGH 04 0.8 [Vcc=MAX,Vn=0V mA
lecL Supply Current LOW 0.7 1.3 [Vce = MAX, Inputs Open mA
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 Vcc = 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 Vec =50V
tew.  |Turn On Delay, Input to 125 | 20 |C.=15pF ns
Output
L7 SGS-THOMSON 33
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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 D-type
flip-flops. Each flip-flop has individual clear 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 of the 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 D input
signal has no effect.

PIN CONNECTION (top view)

B1
(Plastic Package)

-

M1
(Micro Package)

ORDER CODES :

T74LS74A D1
T74LS74A B1

D1
(Ceramic Package)

L

C1
(Plastic Chip Carrier)

T74LS74A C1
T74LS74A M1

DUAL IN LINE
O] % wVa@
AR % [3]
oo » [
L] % x [n]
G]= % u)
ok a 3]
] o 2 [0

CHIP CARRIER

NC = No Intemal Connection

Ve

Lo

5
"~

September 1988
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T74LS74A

LOGIC SYMBOL

Vce = Pin 11
GND =Pin4

() = Pin numbers

A 10
S S
2—0D Qs 12— a9
3—cpP 11—
ap—eé ap—s
G G
! B LC-po11
LOGIC DIAGRAM AND TRUTH TABLE
Operating Inputs Outputs
Mode Sp|[C|D|ala
Set L H X H L
Reset (clear) H L X L H
* Undetermined L L X H H
Load "1" (set) H H h H L
Load "0" (reset) H H | L H

*  Both outputs will be HIGH while both Sop and Co are LOW,
but the output states are unpredictable if S p and C o go

HIGH simultaneously.

The output levels in this configuration are not guaranteed to
meet the mimmum levels for Von If the lows at Preset and
Clear are near Vi maximum Furthermore, this configuration
1s nonstable , that 1s, it will not persist when either Preset or

Clear returns to its inactive (high) level.
HIGH Voltage Level

H,h
L
X
I h, (@)

LOW Voltage Level
Don't Care

Lower case letters indicate the state of the referenced
input (or output) one set-up time prior to the LOW to

HIGH clock transition.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 Vv
\ Input Voltage, Applied to Input -05t0 15 v
Vo Output Voltage, Applied to Output -05to0 10 \"

I Input Current, into Inputs -30to5 mA

lo Output Current, into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability

2/5
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T74LS74A

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS74AXX 475V | 50V | 525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Com:ltion Unit
Min. |Typ.(*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v
for All Input
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \"
for All Input
Veo Input Clamp Diode Voltage -065 | -15 | Vcc =MIN, Iy =-18 mA \
Vo Output HIGH Voltage 27 34 Vce = MIN, lon = - 400 pA v
Vin = Vin or Vi per Truth Table
VoL Output LOW Voltage 0.25 0.4 loo=4.0mA | Vcc=MIN
A VIN = Vi or ViL
0.35 05 |lo=80m per Truth Table v
I Input HIGH Data, Clock 20 Voc = MAX, Vin=27V pA
Current Set, Clear 40
Data, Clock 0.1 Vec = MAX, ViN=7.0V mA
Set, Clear 0.2
e Input LOW Data, Clock -04 | Vcc=MAX,Vn=04V mA
Current Set, Clear -0.8
los Output Short Circuit Current -20 -100 | Vcc =MAX, Vn=0V mA
(note 2)
lcc Power Supply Current 8.0 Vee = MAX mA
Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under garanteed operating ranges .
2. Not more than one output should be shorted at a time.
(*) Typical values are at Vcc =5.0 V, Ta =25 °C.
AC CHARACTERISTICS : Tp,=25<C
Limits
Symbol Parameter . Tests Conditions Unit
Min. | Typ. | Max.
fmax Maximum Clock Frequency 25 33 Fig. 1 MHz
Vee =50V
tpLH Clock, Clear, Set to Output 13 25 Fig. 1 CL =15pF ns
tPHL 25 40
Lyy SGS-THOMSON 35
Y/ sicromzcTRONICS
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T74LS74A

AC SET-UP REQUIREMENTS : T, =25<C

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
tw Clock, Clear, Set Pulse Width 25 Fig. 3 ns
ts Data Set-up Time HIGH| 25 Fig. 3 ns
Low | 20 Voo =30V ns
th Hold Time 5 Fig 3 ns

AC WAVEFORMS
Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

le—th(H) = 0

'leV

tPLH

13v

tPHL

5-7993

* The shaded areas indicate when the input i1s permitted to change for predictable output performance

Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths.

SET

CLEAR

'w
;13V llav

PLH

13v

tPHL

ol
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T74LS74A

Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

Jor K X 13v
* A 4
's(L)""‘“MU:O QS(H)—J-—'h(HhO
. twi)
Nuv ;fvsv \;1 3v
touL tw(H) tPLH
o |
13v 13v
tPLH tPHL

S$-7996

* The shaded areas indicate when the input is permitted to change for predictable output performance.
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DUAL 4-INPUT MULTIPLEXER

DESCRIPTION
The T74LS75 is a 4-bit D latch; it is applied as tem-
porary storage for binary information between
processing units and input/output 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 B1 D1
kept at the Q output until the Enable is allowed to go (Plastic Package) (Ceramic Package)
HIGH.
M1 C1
(Micro Package) (Plastic Chip Carrier)
PIN NAMES
ORDER CODES :
D1-D4 Data Inputs T74LS75 D1 T74LS75 C1
Eo1 Enable Input Latches 0, 1 T74LS75 B1 T74LS75 M1
E23 Enable Input Latches 2, 3
Qi-Qs Latch Outputs
Q1-Q4 Compementary Latch Outputs

PIN CONNECTION (top view)

DUAL IN LINE CHIP CARRIER
60 ! SSEeS8S
Do [
Dy [
Ea-s]
Vee []
D2 9 12 13
D mimininin
3
6 E ad ‘z’ s 8
3 PC10250

PC10240
NC = No Internal Connection
September 1988 1/4
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T74LS75

LOGIC SYMBOL AND LOGIC DIAGRAM AND TRUTH TABLE

2 367
L °
Do Dy D, Dy —Q
13 Eos £

4—E2-3
Qo Qo Qi Q Q2 Q2 Q3 Q3

[TTTTT T e e o
LATCH

16 1 15141011 9 8

(Each Latch)

tn tha1
D Q
H H Notes: t, = bit itme before clock negative-going transition
L L tn.1 = bit time after clock negative-going transition
Vce = Pin 16
GND=Pin8
() = Pin numbers

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \Y
\ Input Voltage, Applied to Input -05to0 15 v
Vo Output Voltage, Applied to Output - 05to0 10 v

Iy Input Current, Into Inputs -30to5 mA

lo Output Current, Into Outputs 50 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 conditions In excess of those indicated in the operational sections of this specification 1s not
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS75XX 475V | 5.0V | 525V 0°Cto+70°C
XX = package type
2/4 [Ny SGS-THOMSON
Y/ wicrorzECTROKICS
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T74LS75

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Com:mon Unit
Min. |Typ.(*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \"
for All Input
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \'
for All Input
Veo Input Clamp Diode Voltage -065 | -15 | Vcc=MIN, Iy =-18 mA \
VoH Output HIGH Voltage 27 35 Vce = MIN, lon = - 400 pA v
Vin = Vin or Vi per Truth Table
VoL Output LOW Voltage 0.25 04 lo=40mA | Vcc=MIN
Vin=ViHor ViL
0.35 0.5 IOL =8.0mA per Truth Table \"
v Input HIGH Current | D Input 20 Vec = MAX, Vn=27V HA
E Input 80
D Input 0.1 Vcc = MAX, Vn=7.0V mA
E Input 0.4
I Input LOW Current | D Input -04 | Vec=MAX,Vn=04V mA
E Input -1.6
los Output Short Circuit Current -20 -100 | Vcc = MAX,Vin=0V mA
(note 2)
Icc Power Supply Current 12 Vce = MAX mA
Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions
2. Not more than one output should be shorted at a time.
(") Typical values are at Vec = 5.0 V, Ta =25 °C.
AC CHARACTERISTICS: Ta = 25 °C
Symbol Parameter Limits Test Conditions Units
Min. Typ. | Max.
trLH Propagation Delay, 15 27 ns
teHL Datato Q 9.0 17
teLH Propagation Delay, 12 20 ns
tPHL Data to Q 7.0 15 | Vec=5.0V
teLH Propagation Delay, 15 27 | CL=15pF ns
teHL Enable to Q 14 25
tPLH Propagation Delay, 16 30 ns
tPHL Enable to Q 7.0 15
tw Enable Pulse Width 20 ns
t Set-up Time 20 Vec =50V ns
th Hold Time 5 ns

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 (tn) - is defined as the maximum time

<7

SGS-THOMSON
MICROELECTROMICS

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.

3/4
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T74LS75

AC WAVEFORMS

teLn
tewn
Q -/ tonL \(
] | S
\ o —
Q tene
\ /
to o 5c052%0
l——» >
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I iicRoELECTRONICS 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-As4, B1-B4) and
a Carry (Cin). It ganerates the binary Sum outputs
(Z1-Z4) and the Carry Output (Cour) from the most

significantbit. The LS83A operates with either active
HIGH or LOW operand (positive or negative logic).
The T74LS83A is recommented for new designs (Plastlc Package) (Ceramlc Package)

since it is identical in function with this device and

features standard corner power pins.

M1 c1
(Micro Package) (Plastic Chip Carrier)
PIN NAMES
ORDER CODES :

Ar-Aq Operand A Inputs T74LS83A D1 T74LS83A C1
By-By Operand B Inputs T74LS83A B1 T74LS83A M1

Cin Carry Inputs

S1-Sa Sum Outputs

Cout Carry Outputs

PIN CONNECTION (top view)

DUAL IN LINE CHIP CARRIER
N\
Ac s B, Gigad
23 I: sfl 2,
T 20 19
As 3 14l Cour As 4+ 18] cour
B3 5 |7E CIN
Bs [+ ”h Ciw Ne [Js 1] ne
Vee [ s 12]] GND vee 17 15[ oo
Z:3 [5 ”] B, Z2 Bs 10 11 12 13“ &
B, 0’ wll A, iminininin|
A2 [8 9]21 'g:%ﬁ;rcwm
PC10390
NC = No Intemal Connection
September 1988 1/4
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T74LS83A

LOGIC SYMBOL AND LOGIC DIAGRAM

1011 8 7 3

||

Ay By Az By A3 By

Cin Ay Ay By As  B;
an? oo 11) ® T 3 1@

Y

)
l Lc10140

R A

€7|J |

(
Hﬁ
Vee =Pin 16
GND=PIn8 (6)
() = Pin numbers

Py L.

(14)

Cour 10030

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \'
" Input Voltage, Applied to Input -05t0 15 \
Vo Output Voltage, Applied to Output -0.5t0 10 \"

Iy Input Current, Into Inputs -30to 5 mA

lo Output Current, Into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification i1s not

implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS83AXX 475V | 5.0V | 525V 0°Cto+70°C

XX = package type

24 L3y S5s:THOMSON
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T74LS83A

FUNCTIONAL DESCRIPTION

The LS83A adds to 4-bit binary words (A plus B) plus sum outputs (Z£1-Z4) and outgoing carry (Cour) out-
the incoming carry. The binary sum appears on the puts.

CN+ (A1 +B1) +2(A2+B2) + 4(A3 +B3) + 8(A4 + Bg) =X 1 + 222 + 4L 3 + 8Z 4 + 16Cout

Where : (+) = plus

Due to the symmetry of the binary add function the Note that with active HIGH inputs Carry In can not
LS83A can be used with either all input and otput be left open, but must be held LOW when no carry
active HIGH (positive logic) or with allinputs and out- in is intended.

put active LOW (negative logic).

Example:
Cin| A1 | A2 | A3 [Ag | By | B2 | B3 [Bs | 24 | 22 | 23 | Z4 | Cour
Logic Levels L|L|/H|JL|H/H|JL|JL|H|JH|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 Unit
Min. |Typ. (*)| Max. (note 1)
Vi Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \"
for All Input
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \"
for All Input
Vep Input Clamp Diode Voltage -065 | -15 | Vec=MIN, In=-18 mA \Y
VoH Output HIGH Voltage 27 3.5 Vee = MIN, lon = - 400 pA \"
ViN = Vi or Vi per Truth Table
Vou Output LOW Voltage 0.25 0.4 lo=4.0mA | Vcc =MIN \"
A ViN=ViHor Vi
0.35 05 |lo=80m per Truth Table v
1%} Input HIGH Current Vcec = MAX, Vin=27V HA
CIN 20
Any Aor B 40
CIN 0.1 Veec = MAX, Vin=70V mA
Any Aor B 0.2
I Input LOW Current Vce = MAX, V=04V mA
CIN -04
Any AorB -08
los Output Short Circuit Current -20 -100 | Vec =MAX,ViN=0V mA
(note 2)
lee Power Supply Current 22 39 Vee = MAX, All Inputs 0 V mA
19 34 Vcc = MAX, A Inputs =45V
Notes : 1. Condtions for testing, not shown in the Table, are chosen to guarantee operation under "worst case” conditions
2. Not more than one output should be shorted at a time.
(*) Typical values are at Vcc = 5.0 V, Ta =25 °C.
3/4
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T74LS83A

AC CHARACTERISTICS: Ta = 25 °C

Symbol Parameter Limits Test Conditions Units
Min. | Typ. | Max.

teLH Propagation Delay, Cin Input 16 24 ns
tPHL to Any X Output 15 24
trLH Propagation Delay, Any A or 15 24 Vec=5.0V ns
teHL B Input to X Output 15 24 CL=15pF
teLH Propagation Delay, CIN Input 11 17 Figures 1 and 2 ns
teHL to Cout Output 15 22
trLH Propagation Delay, Any A or 1 17 ns
tPHL B Input to COUT Output 12 17

AC WAVEFORMS

Figure 1 Figure 2

SC-0061 SC-0042
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MICROELECTRONICS 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
B1 D1
(Plastic Package) (Ceramic Package)
’ ] ‘:‘ v * v (Micro Package) (Plastic Chlp Carrier)

ORDER CODES :

i
.

T74LS86 D1 T74LS86 C1
s T74LS86 B1 T74LS86 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
U
u 4] o] Ver e <y 2

) @5??:
x (4]
v gip:

GND| 7

PC-0067

NC = No Intemal Connection

August 1988 1/3
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T74LS86

LOGIC DIAGRAM AND TRUTH TABLE

Out

IITIrr|(>»

IrIr|m
rTIIr|<

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5t07 "
" Input Voltage, Applied to Input - 05t0 15 \]
Vo Output Voltage, Applied to Output —-0to 10 \"

Iy Input Current, into Inputs —-30to5 mA

lo Output Current, Into Outputs 60 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 conditions in excess of those indicated in the operational sections of this specification 1s not
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74L.S86XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition .
Symbol Parameter Min. [Typ. ()] Max. (note 1) Unit
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage )
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -065 | -15 | Vecc=MIN, In=-18 mA )
Vo Output HIGH Voltage 2.7 34 Vee = MIN, Ion = - 400 pA \"
Vin = ViH or Vi per Truth Table
Vou Output LOW Voltage 0.25 04 | |o.=4.0mA | Vcc=MIN v
ViN=ViHor ViL
0.35 0.5 loL = 8.0 MA | per Truth Table \"
i1 Input HIGH Current 40 Veec = MAX, Vn=27V pHA
0.2 | Vec=MAX,ViNn=7.0V mA
he Input LOW Current -0.6 | Vcc = MAX,Vin=04V mA
los Output Short Circuit Current -20 -100 | Vcc=MAX,ViN=0V mA
(note 2)
lccH Supply Current HIGH 6.0 10 Vce = MAX mA
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 Vcc = 5.0 V, Ta = 25 °C.

2/3
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T74L586

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

Symbol Parameter Limits Test Conditions Unit
Min. | Typ. | Max.
teLH Propagation Delay Other 12 23 ns
tPHL Input LOW 10 17 _|VCC =50V ns
teLH Propagation Delay Other 10 30 |CL=15pF ns
tPHL Input HIGH 13 22 ns
LN7 SGS-THOMSON 3
Y/ wicroELECTRONICS
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vy SGS-THOMSON T74LS90
Y icrozLECTRONICS T74L592/93

COUNTERS: LS90 DECADE LS92 DIVIDE BY TWELVE
LS93 4-BIT BINARY

= LOW POWER CONSUMPTION TYPICALLY
45 mW
s HIGH COUNT RATES TYP 50 MHz
s CHOICE OF COUNTING MODES BCD, BI-QUI-
NARY, DIVIDE-BY-TWELVE BINARY
= INPUT CLAMP DIODES LIMIT HIGH SPEED
TERMINATION EFFECTS
s FULLY TTL AND MOS COMPATIBLE
B1
(Plastic Package) (Ceramic Package)
M1 C1
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :
T74LSXX D1 T74LSXX C1
T74LSXX B1 T74LSXX M1
PIN NAMES
CPy - Clock (Active LOW Going Edge)
Input to + 2 Section
DESCRIPTION CP4 Clock (Active LOW Going Edge)
The T74LS90 T74LS92 and T74LS93 are high B on taopy on (4580, =6
speed 4-bit ripple type counters partitioned into two — - -
sections. Each counter has a divide-by-two section CP1 ﬁ'ﬁ‘é"\f‘g’ gé.;m((s:%mge)
and either a divide-by-five (LS90), or divide-by-eight P -
(LS93) section which are triggered by a HIGH-to- MR:, MR, Master Reset (Clear) Inputs
LOW transition on the clock inputs. Each section can MS1, MS Master Set (Preset-9, LS90) Inputs
be used separately or tied together (Q to CP) to from Qo Output from + 2 Section
BCD, bi-quinary, modulo-12, or modulo-16 Qi, Qz, Qs Outputs from + 6 (LS90), + 6
counters. All of the counters have a 2-input gated (LS92), + 8 (LS93) Section
Master Reset (Clear), and the LS90 also has a 2- Note : The Qo Qutputs are guaranteed to dnive the full fan out
input gated Master Set (Preset 9). plus the CP: input of the device.
August 1988 1/8

185



T74LS90/92/93

PIN CONNECTION (top view)
LS90 LS92

U A4

o
3

=

FEAEFR
3 ]
£

&
g £ p &

QRIRIPIRSACIR T

ES
I3 A&
l=) k] B BETE Bl BRI
Fl 1 F FE
E

ARAFRAEFRR
|

Vee GND Ve
L] a, DY Q;
1] M5 0, 1] MR 0y
PC-0060 PC-0089
CHIP CARRIER
LS90 LS92 LS93
mR, [ & 8 [Ja Ne[J s 8% MR, [ 18 o,
N [Js 1 e N s 17 Qe N [Js  [nc
N [Je 16 Jo; ek 1 Qo N [Js 16 (]9
N [J7 15 [ ne N 7 15 [ ne N [J7 15 ] NC
vee [ 8 1% [ ono ve[J® woo v [Je % [ w0
9 10 N 1 13 9 10N 1213 9 101N 121
inininininl imininininl aiaiuiniul
F B U o L P00 & € U m e PC-00LT U 9 o e o PLo0C
¥ X Z o S P - -] Z ZT ZT &
NC = No Internal Connection
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \"
Vi Input Voltage, Applied to Input -05t0 15 \"
Vo Output Voltage, Applied to Output -051t0 10 \
Iy Input Current, into Inputs -30to 5 mA
lo Output Current, Into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
This 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 is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers " Supply Voltage Temperature
Min. Typ. | Max.
T74L.590/92/93XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.
28 LNy SGS-THOMSON
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T74LS90/92/93

LOGIC DIAGRAM AND LOGIC SYMBOL

LS90
MSy(6) D
1
MS,(T) I L T 0
J o o —1J [ J R S -
ﬁ’.mr—J led —qce [ (72 w—Jar
X a X a X a s = 1 qtﬂm N
[? Sp G [ g ot
(3] 232981
m((za)’ LC-0015 NC = Pins 4,13
? ql12) (9 0,(8) 0,
LS92
) a L J a J Q ) o
Pylte—cp e 4 ® b g.'m w0
¢ B |
K a K a K Q- K a e-we
. AT e |
L i 1 T
_ S7T1219 8
Py
MR,(6) Le-00t6 NC =Pins 2,3, 4, 13
HR,(7) Qyl12) 0,01 0,09 03(8)
LS93
J a J aq P e b
% —qe,
CPyl14—cpP e g 4 194 Qg 0, 0, 0y
- - - LC-00%
K a K [ K a
Q G G
1 b{ I 2398
CPy11)
MR,(2) Lc-0017 NC = Pins 4,6, 7, 13
Y
MR,(3) 0,(12) 0,4(9) Q,(8) Q3011
Voo =Pin5
GND = Pin 10
() = Pin numbers.
Ly7 SGS:THOMSON 38
Y/ HicRoELECTROMICS

187



T74LS90/92/93

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 Q 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 QO output of each device is designed and
specified to drive the rated fan-out plus the CP1 input
of the device.

A gated AND asynchronous Master Reset (MR; -
MRg) is provided on all counters which overrides
and clocks and resets (clears) all the flip-flops. A
gated AND asynchronous Master Set (MS1 - MSy)
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 intemnally connected to the succeeding stages,
the devices may be operated in various counting
modes.

LS90

A. BCD Decade (8421) Counter - The CPq
input must be externally connected to the Qo
output. The CPo input receives the incoming
count and a BCD count sequence is
produced.

B. Symmetrical Bi-quinary  Divide-By-Ten
counter. The Qs output must be externally
connected to the CPg input. The input count
is then applied to the CP4 input and a divide-

48 L7 SGs.THOMSON

by-ten square wave is obtained at outpt Qo.

C. Divide-By-Two and Divide-By-Five counter -
No external interconections are required.
The first flip-flop is used as a binary element
for the divide-by-two (CPg as the input and
Qo as the output). The CP1 input is used to
obtain binary divide-by-five operation at the
Qg3 output.

LS92

A. Modulo12, Divide By Twelve Counter - The
CP1 input must be externally connected to
the Qo output. The CPo input receivers the
incoming count and Qs 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_element for
the divide by two function. The CP1 input is
used to obtain divide by three operation at
the Q1 and Q2 outputs and divide by six at
the Qs output.

LS93

A. 4-bit Ripple Counter - The output_Qp must
be externally 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 Qo, Q1, Q2 and Qs outputs
as shown in the truth table.

B. 3-Bit Ripple Counter - the input count pulses
are applied to input CP4. Simultaneous fre-
quency divisions fo 2, 4, and 8 are available
at the Q1, Q2 and Q3 outputs. Independent
use of the first flip-flop is available if the
reset function coincides with reset of the 3-
bit ripple through counter.
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T74L590/92/93

MODE SELECTION LS90

MODE SELECTION LS92 AND LS93

RESET/SET INPUTS OUTPUTS RESET/INPUTS OUTPUT
MR; |MR2 |MR;|MR2| Qo Q; Q, Q3 MR, MR Qo Q4 Q2 Qs
H|H|L|[X]|]L L L L H H L L L L
H|{H|Xx|L|L L L L H Count
X | X|H|H|H L L H H L Count
L | x| L | x Count L L Count
X L X L Count
L X X L Count
X L L X Count
H = HIGH Voltage Level
L = LOW Vottage Level
X = Don't Care.
BCD COUNT SEQUENCE LS90 TRUTH TABLE LS92
COUNT OUTPUT COUNT OUTPUT
Qo Q, Q2 Q3 Qo Qq Q2 Q3
0 L L L L 0 L L L L
1 H L L L 1 H L L L
2 L H L L 2 L H L L
3 H H L L 3 H H L L
4 L L H L 4 L L H L
5 H L H L 5 H L H L
6 L H H L 6 L H H L
7 H H H L 7 H H H L
8 L L L H 8 L L L H
9 H L L H 9 H L L H
Note : Output Qo connected to input CP; for BCD count. :? :-I : IL- :
Note : Output Qo connected to input CPy
TRUTH TABLE LS93
COUNT OUTPUT
Qp Q, Q. Qj;
0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
10 L H L H
11 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H
Note : Output Qo connected to input CP
LNy SGS-THOMSON 58
Y/ sscromzcTRomICS

189



T74LS90/92/93

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 )
Threshold Voltage for All Input
Vie Input LOW Voltage 0.8 Guaranteed Input LOW \"
Threshold Voltage for All Input
Veb Input Clamp Diode Voltage -0.65 | -1.5 | Vec=MIN, Iin =-18 mA )
Vo Output HIGH Voltage 2.7 34 Vee = MIN, lon = - 400 pA \
ViN = Vin or Vi per Truth Table
VoL Output LOW Voltage 0.25 0.4 loo=40mA | Vcc =MIN,
VIN = Vi or Vi
0.35 0.5 loL = 8.0 mA per Truth Table \)
IiH Input HIGH Current Vee = MAX, Vin=27V pA
MS, MR 2.0
CPo 120
CP1 (LS93) 40
CP4 (LS90, LS92) 80
MS, MR 0.1 Vec = MAX, Vn=7.0V mA
CPo, CP1 (LS93) 0.4 | Voc=MAX, Vin=55V mA
CP4 (LS90, LS92) 0.8
hi Input LOW Current Veec = MAX, Vin=0.4 V mA
MS, MR -0.4
CPo -24
CP4 (LS93) -1.6
CP4 (LS90, LS92) -3.2
los Output Short Circuit Current -20 -100 | Vecc =MAX,VNn=0V mA
(note 2)
lcc Power Supply Current 9 15 Vce = MAX mA
Notes : 1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions.
2 Not more than one output should be shorted at a time
(*) Typical values are at Vecc =5.0V, Ta= 25 °C
AC SET-UP REQUIREMENTS: Ta = 25 °C, Vcc = 5.0 V
Limits
Symbol Parameter LS90 LS92 LS93 Note Units
Min. | Max. | Min. | Max. | Min. | Max.
tw CPq Pulse Width 15 15 15 Fig. 1
tw CP4 Pulse Width 30 30 30 Fig. 1
tw MR Pulse Width 30 30 30 Fig. 2 ns
tw MS Pulse Width 30 Fig. 2,3
trec Recovery Time MR to CP 25 25 25 Fig. 2
tree Recovery Time MS to CP 25 Fig. 2, 3
RECOVERY TIME (trec) - 1s defined as the minimum time required between the end of the reset pulse and the clock transiton from HIGH to LOW in

order to recognize and transfer HIGH data to Q output

6/8

190

&y

SGS-THOMSON
MICROELECTRONICS




T74LS90/92/93

AC CHARACTERISTICS T, =25°C, Vcc =5.0V,C_ =15pF

Limits
Symbol Parameter LS90 LS92 LS93 Note | Unit
Min. | Max. | Min. | Max. | Min. | Max.
fuax | CPo Input Count Frequency 32 32 32 Fig. 1 MHz
fuax | CPy Input Count Frequency 16 16 16 Fig. 1 MHz
teLn | Propagation Delay, CPo Input 16 16 16 Fig. 1 ns
tPHL to Qo Output 18 18 18
teLn | Propagation Delay, cP, Input 16 16 16 Fig. 1 ns
tPHL to Q¢ Output 21 21 21
ten | Propagation Delay, CP; Input 32 16 32 | Fig.1 ns
tpHL to Q2 Output 35 21 35
teLn | Propagation Delay, CP; Input 32 32 51 Fig. 1 ns
teHL | to Qs Output 35 35 51
teLn | Propagation Delay, CPo Input 48 48 70 | Fig. 1 ns
tpHL | to Qs Output 50 50 70
tPHL MS Input to Qo and Q3 Outputs 30 Fig. 3 ns
teu | MS Input to Q; and Q2 Outputs 40 Fig. 2 ns
tPHL MR Input to any Output 40 40 40 Fig. 2 ns
Figuret.
P 3y SF v
t 'V———‘J
PHL |
Q v 13V
SC-0050

* The number of Clock Pulses required between the tew. and teun measurements can be determined from the appropriate Truth Tables.

(O Rl
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Figure 2.
MR & MS
uv,! T uv
f bt
o 13v
b tow.
a 3v /
SC-0051
Figure 3.
MS 13 v
ty } , .
; o
b= tpLa
i v \
SC-0052
88 Lyy SGS-THOMSON
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T74LS91

8-BIT SHIFT REGISTER

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, B and 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 (Plastic Package) (Ceramic Package)
signal inverter driver causes this circuitry to shift in-
formation one-bit on the positive edge of the input
clock pulse.
TRUTH TABLE m 0
INPUTS AT t, OUTPUTS AT tn.s M1 c1
A B On On (Micro Package) (Plastic Chip Carrier)
H H H L
L X L H
X L L H ORDER CODES :
::gf;ﬂ: mg‘wmt%'e T74LS91 D1 T74LS91 C1
tna = Bit tme after LOW to High Clock Transition T74LS91 B T74L891 M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
U _
NC ﬁ 1 4] Q,
NC [I2 130} Q,
NC [I5 12f] A
NC []+ 1m{] B
Vee [Is 10{] GND
NC [Is sflcp
NC [ 7 8 P NC PC10S20
PC10510
NC = No Internal Connection

September 1988
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T74LS91

FUNCTIONAL BLOCK DIAGRAM

A (12) (13)
B S Q S Qs Q S Q S QS QS QoS QF—Qy
()] cP cP cp cP cpP cP cP cP
R Q R R Q R R Q R

Q Q Q R Q R Q 3(1—‘) Qy
[§2]
P —Po v v v v © - Lc10200
Vcc=Pin 16
GND=Pin8
() = Pin numbers

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
Vi Input Voitage, Applied to Input -05t0 15 \
Vo Output Voltage, Applied to Output -0.5t0 10 \

I Input Current, Into Inputs -30to 5 mA

lo Output Current, Into Outputs 50 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 operatton of the device at these or any other conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS91XX 475V | 50V |525V 0°Cto+70°C
XX = package type.
2/3 SGS-THOMSON
<7} WICROELECTROXICS

194



T74LS91

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Com:ltlon Unit
Min. |Typ. (*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \"
for All Input
Vi Input LOW Voltage 0.8 Guaranteed Input LOW Voltage \"
for All Input
Vcp Input Clamp Diode Voltage -065 | -15 | Vcc=MIN, IN=-18 mA \'
VoH Output HIGH Voltage 27 35 Vee = MIN, loH = - 400 pA v
Vin = Vi or Vi per Truth Table
VoL Output LOW Voltage 0.25 0.4 lor=4.0mA | Vcc=MIN Vv
ViN = ViH or ViL
0.35 0.5 |0L =8.0 mA per Truth Table v
In Input HIGH Current 20 Veec = MAX, VN=27V pPA
0.1 Vcc = MAX, Vn=7.0V mA
I Input LOW Current -04 | Vcc=MAX,Vn=04V mA
los Output Short Circuit Current -20 -100 | Vec = MAX, Vour=0V mA
(note 2)
lcc Power Supply Current 20 Vce = MAX mA
Notes : 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case" conditions
2. Not more than one output should be shorted at a time.
(*) Typical values are at Vec = 5.0 V, Ta =25 °C.
AC CHARACTERISTICS: Ta =25 °C
Limits
Symbol Parameter Test Conditions Units
Min. Typ. | Max.
fmax Maximum Clock Frequency 10 18 Vec =50V MHz
tPLH Propagation Delay 24 40 CL=15pF ns
tPHL 27 40
AC SET-UP REQUIREMENTS: Ta = 25 °C
Symbol Parameter Limits Test Conditions Units
Min. Typ. | Max.
tw Clear Pulse Width 25 ns
ts Set-Up Time 25 Vec=5.0V ns
th Hold Time 0 ns
L3y SGS-THOMSON 353
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T74LS95B

4-BIT SHIFT REGISTER

= SYNCHRONOUS, EXPANDABLE SHIFT
RIGHT

= SYNCHRONOUS, SHIFT LEFT CAPABILITY

= SYNCHRONOUS, PARALLEL LOAD

n SEPARATE SHIFT AND LOAD CLOCK INPUTS

= INPUT CLAMP DIODES LIMIT HIGH SPEED
TERMINATION EFFECTS

a 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

S MODE CONTROL INPUT

Ds SERIAL DATA INPUT

Pg-P3 PARALLEL DATA INPUTS

CP, SERIAL CLOCK (active LOW

_ going edge) INPUT

CP; PARALLEL CLOCK (active
LOW going edge) INPUT

Qo-Q3 PARALLEL OUTPUTS

PIN CONNECTION (top view)

The LS95B is fabricated with the Schottky barrier
diode process for high speed and is completely
compatible with all TTL families.

B1 D1
(Plastic Package) (Ceramic Package)
M1 C1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LS95B D1 T74LS95B C1
T74LS958B B1 T74LS95B M1

DUAL IN LINE
\\ s

o Vee 1]
E Py Q @
G~ o, g

[&] P q,
E Py o 4]
s A0
7 C_Pg [ ]

P01

CHIP CARRIER

o

cL e I

01" 23

o~ o~ PC-00LY

wdEEEE
NC = No Interal Connection

January 1989
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T74LS95B

LOGIC DIAGRAM AND LOGIC SYMBOL

L — w
— ~
—

wl—o
b=~
=
>
>

@,
P2 040,00
T

BN

111

L0019

() = Pin numbers
VCC =Pin 14
GND =Pin7

St

>

(6)

P45}

Py(0

i

-y

w VvV

V"

w

R
P
[ N

0y(13)

0,(12)

(%))

5010)

LC-00%

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 Vv
" Input Voltage, Applied to Input -05to 15 Vv
Vo Output Voltage, Applied to Output - 0.5t0 10 v

I Input Current, into Inputs -30to 5 mA

lo Output Current, into Outputs 60 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 conditions in excess of those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended penods may affect device rehability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS95BXX 475V | 50V | 525V 0°Cto+70°C
XX = package type
2/5
‘_ SGS-THOMSON
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T74LS95B

TRUTH TABLE

Inputs Outputs

OperatingMode

$
N
(=}
@
2
]
o

Q4 Q2 Q3

Shift

X L qo q1 q2
X H Qo q1 9z

Parallel Load

Pn Po pP1 P2 P3

Mode Change

IIrrITrr| X rn,.n_%|

No Change
No Change
No Change
Undetermined
Undetermined
No Change
Undetermined
No Change

ITITITIrrrr I_l xX X

XXXXXXXX| X| -—
XX XXX XXX

| EEE T TeIEd Kl

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

| = LOW Voitage Level one set-up time pror to the High to LOW clock transition.
h = HIGH Voltage Level one set-up time prior to the HIGH to LOW clock transtion.
Pn = Lower case letters indicate the state of the referenced input (or output) one set-up time pnor to the HIGH to LOW clock Transition.

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 (Qo-Qs). The serial or
parallel mode of operation is controlled by a 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. AHIGH to LOW transition on enabled CP 2
transfers parallel data from the Po-P3 inputs to the
Qo-Qs 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 Qo and
shifts the data in Qo to Q1, Q1 to Q2, and Q2to Q3
respectively (right-shift). A left-shift is accomplished
by externally connecting Q3 to P2, Q2 to P1, and Qs
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
changing S from HIGH to LOW while CP 1 is HIGH
and CP 2is LOW will not cause any changes on the
register outputs.

3/5
57 SGS-THOMSON
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T74LS95B

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Com:mon Unit
Min. |Typ. (*)| Max. (note 1)
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 Guaranteed Input LOW Voltage Vv
Veo Input Clamp Diode Voltage -065 | -15 | Vecc=MIN, In=-18 mA \
Vo Output HIGH Voltage 2.7 3.4 Vee = MIN, lon = - 400 pA v
Vin = Vi4 or Vi per Truth Table
Voo Output LOW Voltage 0.25 04 | |o.=40mA | Vec=MIN v
ViN = Vi or ViL
0.35 0.5 | lo.=80mA | per Truth Table
liH Input HIGH Current Veec = MAX, Vin=27V
Ds, Po, P1, P2, P3, CPy, CP2, 20
S 40
Ds, Po, P4, Pz, Pa, CP1, CPg, 0.1 Vee = MAX, Vn=70V mA
S 0.2
e Input LOW Current_ -04 | Vcc =MAX,ViN=04V mA
Ds, Po, P1, P2, P3, CP4, CP2,
S
los Output Short Circuit Current -20 -100 | Vcc = MAX, Voyur=0V mA
(note 2)
lcc Power Supply Current 13 21 Vee = MAX mA
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 Vecc = 5.0 V, Ta =25 °C

AC SET-UP REQUIREMENTS : T, = 25 C

Limits
Symbol Parameter - Tests Conditions Unit
Min. | Typ. | Max.
tw(CP) | Clock Pulse Width 25 Fig. 1 ns
ts(data) | Set-up Time, Data to Clock 20 Fig. 1 ns
tn(data) | Hold Time, Data to Clock 20 ns
tsL Set-up Time LOW Mode Control 20 Fig. 1 ns
to Clock Vee =50 V
thi Hold Time, LOW Mode Control to| 0 CL=15pF ns
Clock
tsH Set-up Time, HIGH Mode Control | 20 Fig. 1 ns
to Clock
thH Hold Time, HOGH Mode Control 0 ns
to Clock

SET-UP TIME (t) - 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 transfered to the output.
HOLD TIME (tn) - 1s defined as the minimum time following the clock transition from HIGH to LOW that the logic level must be mantained at the
nput In order to ensure continued recognition A negative HOLD TIME indicates that the correct logic level may be relased prior to the clock

transtition from HIGH to LOW and still be recognized

4/5
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T74LS95B

AC CHARACTERISTICS : (T, = 25 °C)

Limits
Symbol Parameter - Tests Conditions Unit
Min. | Typ. | Max.
fmax Shift Frequency 25 36 Fig. 1 MHz
- Vee =50V
teLn | Propagation Delay, 18 27 Fig. 2 CL=15pF ns
teHL Clock to Output 21 32

AC WAVEFORMS
Figure 1.

The shaded areas indicate when the input is permitted to change for predictable output performance

13v

Loy

* The Data Input is (Ds for CPs) or (Pn for CP2)

Figure 2.
The shaded areas indicate when the input is permitted to change for predictable output performance
5 ™ Lo uv @ HONY) 13V oL HowY STABLE
[ 1, e
' '-u—{——' e om0 —f

Py av \Ul

ty— 4

* The Data Input is (Ds for CP1) or (Pn for CP2)
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SGS-THOMSON
MICROELECTRONICS

T74LS109A

DUAL JK POSITIVE EDGE-TRIGGERED FLIP-FLOP

DESCRIPTION

The T74LS109A consist of two high speed com-
pletely independent transition clocked JK flip-flops.
The clocking operation isindependent of rise and fall
times of the clock waveform. The JK design allows

operation as a

D flip-flop by simply connecting the

J and K pins together.

PIN CONNECTION (top view)

D1
(Ceramic Package)

e ®

M1 C1
(Micro Package) (Plastic Chip Carrier)

(Plastic Package)

ORDER CODES :
T74LS109A D1 T74LS109A C1
T74LS109A B1 T74LS109A M1

DUAL IN LINE CHIP CARRIER
% ~ Ve [ W
& %]
Bk » 8
= =% [3)
G]% 2]
k]e |1
o n 3
] oo ]

e
NC = No Intemal Connection
September 1988 1/5
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T74LS109A

LOGIC SYMBOL

2—) a6

%w—) aF—®

B—q4Kk _ ap—9

15 LC-0020

LOGIC DIAGRAM AND TRUTH TABLE

SET(Sp) i Input Output
) Operating Mode ——1— = —
__a Sp(Cp| J K| Q Q
CLEARIGy) oo Set L{H | x[x[H L
s Reset (clear) H L X X L H
CLOCKICP) i * Undetermined L L|X|[X]|H H
b2) - Load "1" (set) H H h h H L
J Hold H H | h q q
216) [] Toggle H|H|h | q q
[4 Load "0" (reset) H H | | L H
13) — —
* * Both outputs will be HIGH while both Sp and Cp are LOW, but
the output states are unpredictable if Sp and Co go HIGH simul-
L0821 taneously
The output levels in this configuration are not guaranteed to
meet the mintmum levels for Vow iIf the lows at Preset and
Clear are near Vi maximum Furthermore, this configuraton 1s
nonstable , that is, it will not persist when either Preset or Clear
returns to its inactive (high) level
H,h = HIGH Voltage Level
L1 = LOW Voltage Level
X = Don't Care
Vee =Pin 16 I,h, () = Lower case letters indicate the state of the referenced
GND =Pin8 nput (or output) one set-up time prior to the LOW to
() = Pin numbers HIGH clock transiion
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
" Input Voltage, Applied to Input -05to0 15 \
Vo Output Voltage, Applied to Output —0.5to 10 \
h Input Current, into Inputs -30to5 mA
lo Output Current, into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification 1s not
implied Exposure to absolute maximum rating conditions for extended penods may affect device reliability
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T74LS109A

GUARANTEED OPERATING RANGE

Part Numbers

Supply Voltage

Typ.

Max.

Temperature

T74LS109AXX

4.75V

50V

525V

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 \
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \
Vco Input Clamp Diode Voltage -065 | -15 | Vec=MIN, Iy =-18 mA Vv
VoH Output HIGH Voltage 2.7 34 Vee = MIN, lon = - 400 pA v
Vin = Vi or Vi per Truth Table
VoL Output LOW Voltage 0.25 04 | loo=40mA | Vcc=MIN v
VIN = ViL or ViH
0.35 0.5 |0L =8.0 mA per Truth Table '
™ Input HIGH J, K, Clock 20 | Voc =MAX,VN=27V pA
Current Set, Clear 40
J, K, Clock 0.1 Vecec = MAX, Vn=70V mA
Set, Clear 0.2
[ Input LOW J, K, Clock -04 | Vcc=MAX,Vn=04V mA
Current Set, Clear -08
los Output Short Circuit Current -20 -100 | Vcc = MAX mA
(note 2)
lcc Power Supply Current 8.0 Vee = MAX mA
Notes : 1. For conditions 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 time.
(*) Typical values are at Vcc =5 0 V, Ta = 25 °C.

AC CHARACTERISTICS : T, =25C

Limits
Symbol Parameter Test Conditions Unit
Min. | Typ. | Max.
fuax | Maximum Clock Frequency 25 33 MHz
Veec =50V
tPLH Clock, Clear Set to Output 13 25 CL =15pF ns
tPHL 25 40
LNy SGS-THOMSON 3
Y/ sicromizcTRONICS
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T74LS109A

AC SET-UP REQUIREMENTS : T, =25<C

Limits

Symbol Parameter - Test Conditions Unit
Min. | Typ. | Max.
tw Clock, Clear, Set Pulse Width 25 ns
ts Data Set-up Time HIGH| 35 ns
Vee =50V
LOW | 25 ns
th Hold Time 5.0 ns

AC WAVEFORMS
Figure 1 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

ol

le—th(H) =0

‘!13V

tPLH

13v

tPHL

13v

1.3v

5-7993

* 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.

SET

CLEAR

1.3v

S$-7995
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T74LS109A

Figure 3 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

tw(H)

le—th(H) = 0

‘IBV

ssssss

* The shaded areas indicate when the input 1s permitted to change for predictable output performance.
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{vy SGS-THOMSON
Y/ ricroELECTRONICS T74LS112A

DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP

e My

B1 D1
(Plastic Package) (Ceramic Package)

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. R !

M1 (o3}
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LS112A D1 T74LS112A C1
T74LS112A B1 T74LS112A M1

PIN CONNECTION (top view)

DUAL IN LINE CHIP CARRIER

~\

g dg

K

%
P
NC
x«
u

T RN

FRARARARE

8 T A A -

Ll =l BB B RG]
peEPHC

B B

PL-005V1

i

NC = No Intemal Connection
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T74LS112A

LOGIC SYMBOL

3 10
S So
3— QpF—s 1n—J aF—9
2 —qCp 13—
1—K ap—e 12—1K ap—7
G G
5 1% Le-022
LOGIC DIAGRAM AND TRUTH TABLE
* Both outputs will be HIGH while both S p and C o are LOW, but
Operating _ _Inputs OUtPUt_s the output states are unpredictable if S o and C o go HIGH
Mode Sp[Col| J K|laQ@ Q@ simultaneously.
The output levels in this configuration are not guaranteed to
Set L H X X H L meet the minimum levels for Vo if the lows at Preset and
Reset (clear) H L X X L H Clear are near Vi maximum. Furthermore, this configuration is
* Undetermined L L X X H H nonstable ; that is, it will not persist when either Preset or Clear
T | H H h h el returns to its inactive (high) level
oggle 9 9 | Hp = HIGH Voltage Level
Load 0" (reset) | H H [ h L H LJ = LOW Voltage Level
Load "1" (set) H H h | H L X = DontCare
Hold H H ] | q q lLh,(@) = vower case letters indicate the state of the referenced
input (or output) one set-up time prior to the LOW to
HIGH clock transition.
a_ | L a
5(9) 67
CLEAR (G [ < SET (Sp)
15(14) 4(10)
J K
31 2012)
Vec = Pin 16
GND =Pin8 )
() = Pin numbers CLOCK (EP) Le-00zs/1
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -05t07 "
\' Input Voltage, Applied to Input -05t0 15 \
Vo Output Voltage, Applied to Output -05to 10 \"
h Input Current, into Inputs -30to 5 mA
lo Output Current, into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification i1s not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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T74LS112A

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. | Max.
T74LS112AXX 475V | 50V | 525V 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
for all Inputs
ViL Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage v
for all Inputs
Veo Input Clamp Diode Voltage -065 | -15 | Vcc=MIN, Iin =-18 mA \
Vou Output HIGH Voltage 2.7 34 Vec = MIN, lon = - 400 pA \"
Vin = Vi or Vi per Truth Table
VoL Output LOW Voltage 0.25 04 | lor=40mA | Vcc=MIN
ViN = ViL or ViH
035 | 05 | loL=80MA | porTruth Table v
IiH Input HIGH J, K 20 Vec = MAX, Vn=27V HA
Current Set, Clear 60
Clock 80
J, K 0.1 Vcec = MAX, Vn=7.0V mA
Set, Clear 0.3
Clock 0.4
I Input LOW J, K -04 | Vcc =MAX,Vin=04V mA
Current Set, Clear -08
Clock -0.8
los Output Short Circuit Current -20 -100 | Vec = MAX mA
(note 2)
lcc Power Supply Current 8.0 | Vcc = MAX mA
Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges.

2. Not more than one output shouid be shorted at a time.
(*) Typical values are at Vcc = 5.0 V, Ta = 25 °C.

AC CHARACTERISTICS : Tp=25C

Lyy SGS:-THOMSON
Y/ GaicrozLzcraomcs

Limits
Symbol Parameter Test Conditions Unit
Min. | Typ. | Max.
fmax | Maximum Clock Frequency 30 45 MHz
Vecc =50V
teLH Clock, Clear Set to Output 15 20 | c_=15pF ns
tPHL 15 20
3/5
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T74LS112A

AC SET-UP REQUIREMENTS : T, =25<C

Limits
Symbol Parameter Test Conditions Unit
Min. | Typ. | Max.
tw Clock, Set Pulse Width 20 ns
tw Clear, Set Pulse Width 25 Ve =50V ns
ts Set-up Time 20 ns
th Hold Time 0 ns

AC WAVEFORMS
Figure 1 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

,

te—th(L)=0 th(H) =0
twiw)
[IJV /l.:V
P  —T
tPHL tPLH
Q
13v 13v
tPLH PHL

5-7993

* 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.

CLEAR

|

13v 13v

tPHL

‘w
SET _\
13v 13v
ey
13v

-

tPHL
l‘ v

ol

-

3v

tPLH

N_T

3v

$-7995
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T74LS112A

Figure 3 :Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

SV &

tg () —>fe—"h(L)=0 's(H)—""_'"(H)’O
. twiw)
!‘I,ZV ,/I v \ 13v
t
PHL tw(H) 'PLH_‘
@ |
13v 13v
tPLH PHL

ssssss

* The shaded areas indicate when the input is permitted to change for predictable output performance.
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vy SGS-THOMSON
Y/ ruicroELECTRONICS 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
clo:jk pulse':s HIG':-I alr)ild the'bistable will perform ac- B1 D1
cording to the truth table as long as minimum set-u|

times gre observed. Input datagis transferred to thg (Plastic Package) (Ceramic Package)
outputs on the negative-going edge of the clock

pulse. « @

M1 C1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LS113A D1 T74LS113A C1
T74LS113A B1 T74LS113A M1

PIN CONNECTION (top view)

DUAL IN LINE CHIP CARRIER
[\ ]
O] Vac [El xSy 8
]« 2 []
E U x :1'_2']
[] S u [u
Clwe r
of w [
E u p o g v g gpc-um
PC-074 .
NC = No Intemal Connection
September 1988 1/5
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T74LS113A

LOGIC SYMBOL

3 10
S So
33— a 5 1n—J QF—9
1 —acP 3—4CP
22—k ap—¢ n—K ap—s
L0023
LOGIC DIAGRAM AND TRUTH TABLE
Operating Mode Inputs Outputs
P 9 Sp| J K|iQ Q
Set L | X | X H L Hh = HIGH Voltage Level
Toggle H h h q q Ll = LOW Voltage Level
e X = Don't Care
tggg ‘?:. %;ee?;at) : :1 T h t‘ l,h,(q) = Lower case letters indicate the state of the referenced
Hold H ] | = input (or output) one set-up time prior to the
0 q 9 HIGH-to-LOW clock transition.
a _ | a
5(9) I~ 6l8)
SET (Sp)
L(10)
J K
3 _‘C%__ 212)
_ 113)
e =Pn 1 (LOCK (EP) Le-toze
() = Pin numbers
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 Vv
" Input Voltage. Applied to Input -05t0 15 Vv
Vo Output Voltage, Applied to Output -05to0 10 v
Iy Input Current, into Inputs -30to5 mA
lo Output Current, into Outputs 50 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 conditions In excess of those indicated in the operational sections of this specification is not
implied. Exposure to aYsolute maximum rating conditions for extended pernods may affect device reliability. .
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T74LS113A

GUARANTEED OPERATING RANGE

I
Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS113AXX la75v |50V |525V 0°Cto+70°C
XX = package type.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition
Symbol Parameter Unit
i Min. [Typ. (*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \"
for all Inputs
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage v
for all Inputs
Veo Input Clamp Diode Voltage -065 | -15 | Vecc=MIN, Iy =-18 mA \
Vo Output HIGH Voltage 2.7 3.4 Vece = MIN, lon = - 400 pA \
ViN = ViH or Vi per Truth Table
Vo Output LOW Voltage 0.25 04 | lo=40mA | Vcc=MIN
ViIN=ViLor Viy
0.35 05 | loo=80mA | hor Tryth Table v
M Input HIGH J, K 20 Vece = MAX, VN=2.7 V WA
Current Set . 60
Clock 80
J,K 0.1 Ve = MAX, Vn=7.0V mA
Set 0.3
| Clock 0.4
I Input LOW J. K -04 | Vcc = MAX,Vn=04V mA
Current Set.Clock -0.8
| los Output Short Circuit Current | - 20 ‘ -100 | Voc = MAX mA
| . (note 2)
| Icc T Power Supply Current l | 8.0 Vce = MAX mA

Notes :

2. Not more than one output should be shorted at a time.
(*) Typical values are at Vec =50V, Ta = 25 °C.

AC CHARACTERISTICS : Tp=25C

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

Limits
Symbol Parameter Test Conditions Unit
Min. | Typ. | Max.
fmax Maximum Clock Frequency 30 45 MHz
Ve =50V
tPLH Propagation Delay, 15 20 | ¢ =15 pF ns
teHL Clock Set to Output 15 20
LNy SGS-THOMSON 35
Y/ HicroeizcTRoNICS
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T74LS113A

AC SET-UP REQUIREMENTS : T, =25C

Limits
Symbol Parameter - Test Conditions Unit
Min. | Typ. | Max.
tw Clock Pulse Width 20 ns
tw Set Pulse Width 25 Vee =50 V ns
ts Set-up Time 20 ns
th Hold Time 0 ns

AC WAVEFORMS

Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

te—th(H) = 0

113\/

tPLH

tpHL

5-7993

* The shaded areas indicate when the input 1s permitted 1s change to predictable output performance.

Figure 2 : Set and Clear to Output Delays, Set and Clear Pulse Widths.

SET

CLEAR

‘w

S13V

f

\ 13v 13v

tPHL

3

Fﬂ

tpLH

3v

N_Tl
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T74LS113A

Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

th(L)=0
tw()

PHL tw(H) tPLH

* The shaded areas indicate when the input is permitted I1s change to predictable output performance.

5/5
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Lyg SGS-THOMSON
Y/ ivicroELECTRONICS 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- . !
oordin% to the truth table as long as minimum set-up (Plastic Package) (Ceramic Package)
times are observed. Input data is transferred to the

outputs on the negative-going edge of the clock
= - &
M1 c1

(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LS114A D1 T74LS114A C1

T74LS114A B1 T74LS114A M1
PIN CONNECTION (top view)
DUAL IN LINE CHIP CARRIER
_ \/
m G Va E xsg £
] @ [0
Gl x« (2] u
_ N
&= an o
Gl 5[ ~
= afy) “
PC0TS
NC = No Intemal Connection
September 1988 1/5
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T74LS114A

LOGIC SYMBOL

al—9

13

ap—8

L0024

LOGIC DIAGRAM AND TRUTH TABLE

Both outputs will be HIGH while both S p and§ p are LOW, but
ina Mod Inputs Outputs the output states are unpredictable if S p and C o go HIGH
Operating Mode § 6 J K Q 6 simultaneously.
D D The output levels in this configuration are not guaranteed to
Set L H X X H L meet the minimum levels for Vo if the lows at Preset and
Reset (clear) H|L|X|[X]|L H Clear are near Vi maximum. Furthermore, this configuration is
* Undetermined L L X X H H nonstable ; that 1s, it will not persist when either Preset or Clear
Toggle H H h h a q returns to its inactive (high) level.
Load"0"(reset) | H [ H [ I | h | L H | Hh = WGHYolage Level
Load "1" (set) H{H|h| 1 |H L|yg 2 DontCas
Hold H H I I q q I,h,(qQ) = Lower case letters indicate the state of the referenced
input (or output) one set-up time prior to the HIGH
to LOW clock transition.
0_ —— a
519 \ ; 68
CLEAR(Gg)
m -
SET
T0 OTHER —— i
FLIP-FLOP K
) 2A12)
3
Vec=Pin14 _
GND=Pin7 CLOCK(CP) (13) a0z
() = Pin numbers
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -05t07 \
\2 Input Voltage, Applied to Input -05to 15 Vv
Vo Output Voltage, Applied to Output -05t0 10 \"
Iy Input Current, into Inputs -30to5 mA
lo Output Current, into Outputs 50 mA

Stresses in excess of those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
This 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 is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability
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T74LS114A

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. | Typ. | Max.
T74LS114AXX 475V | 50V | 525V 0°Cto+70°C
XX = package type

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Symbol Parameter Limits Test Condition Unit
Min. |Typ. (*)| Max. (note 1)
Vi Input HIGH Voltage 2.0 Guaranteed Input HIGH Voitage v
for all Inputs
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \"
for all Inputs
Veo Input Clamp Diode Voltage -065 | -15 | Vecc =MIN, Iy = -18 mA \
Vo Output HIGH Voltage 2.7 3.4 Vce = MIN, lon = - 400 pA v
ViN = Vin or Vi per Truth Table
VoL Output LOW Voltage 0.25 0.4 lo=40mA | Vcc=MIN Vv
Vin = ViLor Vin
0.35 0.5 loL = 8.0 mA per Truth Table \
liH Input HIGH J, K 20 Veec = MAX, Vin=2.7V pA
Current Set 60
Clear 120
Clock 160
J, K 0.1 Vecec = MAX, Vn=7.0V mA
Set 0.3
Clear 0.6
Clock 0.8
he Input LOW J, K -04 | Vcc =MAX, Vin=04V mA
Current Set -0.8
Clear,Clock -1.6
los Output Short Circuit Current -20 -100 | Vcc = MAX mA
(note 2)
lcc Power Supply Current 6.0 | Vcc = MAX mA
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 Vec =50V, Ta = 25 °C.

AC CHARACTERISTICS : T, =25C

‘_ SGS-THOMSON
Y/ ricroELECTRONICS

Limits
Symbol Parameter - . Test Conditions Unit
Min. | Typ. | Max.
fmax Maximum Clock Frequency 30 45 MHz
N Vec =50V
teLn Propagation Delay, 15 20 Ci =15 pF ns
tPHL Clock Clear Set to Output 15 20 t
3/5
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T74LS114A

AC SET-UP REQUIREMENTS : T, =25C

Limits
Symbol Parameter - Test Conditions Unit
Min. | Typ.
tw Clock Pulse Width 20 ns
tw Clear, Set Pulse Width 25 ns
ts Set-up Time 20 ns
th Hold Time 0 ns

AC WAVEFORMS

Figure 1 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

* 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.
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T74LS114A

Figure 3 : Clock to Output Delays, Data Set-up and Hold Times, Clock Pulse Width.

Jor K
*
t
Y (Shme - ts()—Spe— h(H)=0
- twit)
5&1.3v ‘/1 3v ’v 3v
1
PHL tw(H) tPLH
o |
13v 13v
tPLH » tPHL

999999

* The shaded areas indicate when the input 1s permitted to change for predictable output performance.
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{vy SGS-THOMSON T74LS125A
Y/ iicRosLECTRONICS 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 SCHOTTKY technol-
ogy.

B1 D1

(Plastic Package) (Ceramic Package)
M1 (93]
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LSXXXX D1 T74LSXXXX C1
T74LSXXXX B1 T74LSXXXX M1

SCHEMATIC

B P )
ok ] J e

September 1988 1/5
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T74LS125A/126A

PIN CONNECTION (top view)

[=)
&3

3y

o o PC-0st
z *

NC = No Intemal Connection

DUAL IN LINE
£ [ (4 v € (O] ) Ve
EW ] « o[z (8] 4€
: G .v 2] «0 v Ej FB 40
-3 E a 3 4 % [; 34
n EW ] % » 3] x
an 5] 30 s V_ LY—%!
Vgl L“a v 1 NES
CHIP CARRIER

LOGIC DIAGRAM AND TRUTH TABLE

LS125A LS126A
Inputs Inputs
= Output = Output
0%" £ [p | O E[p| P4 © L]\/ v
LiL L L = LOW Voitage Level HiL L
= H = HIGH Voltage Level
E LIH H S DontCars HiHD H ¢
H|IX| Z |Z-vighimpedanceoty | L | X | Z
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T74LS125A/126A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 \
Vi 125A | Input Voltage, Applied to Input 0.5to0 10 '
126A -05t015
Vo 125A | Output Voltage, Applied to Output Oto 15 v
126A 0to 10
h Input Current, into Inputs -30to5 mA
lo Output Current, into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification Is not
implied. Exposure to absolute maximum rating conditions for extended penods may affect device reliability.

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage Temperature
Min. Typ. Max.
T74LS125A/126A XX 475V | 50V |525V 0°Cto+70°C
XX = package type.
AC CHARACTERISTICS: Ta = 25°C
Limits
Symbol Parameter LS125A LS126A Test Conditions Unit
Min. | Typ. [Max.| Min. | Typ. |Max.
Teu | Propagation Delay 9 | 15 9 [ 15 Figs 1,2 | ns
TeHL Data to Output 7 18 7 18 | Vec =50V
Tezu | Output Enable Time 12 | 20 16 | 25 | Figs. 4,5 l CiL= 45-pF ns
to HIGH Level | RL=667Q
TezL Output Enable Time 15 | 25 21 | 35 | Figs. 3,5 ns
to LOW Level | o
Teiz | Output Enable Time 20 | 25| Figs.3,5 _ ns
from LOW Level L1 | ey B
Tez | Output Disable Time 20 | 25, Figs.4,5 RL =667 Q ns
from HIGH Level L | ’ |
L3y SGS-THOMSON i
Y/ aicroeLECTRONICS
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T74LS125A/126A

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Limits Test Condition .
Symbol Parameter Unit
Y Min. |Typ. (*)| Max. (note 1)
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage \
Vi Input LOW Voltage 0.8 | Guaranteed Input LOW Voltage \
Veo Input Clamp Diode Voltage -0.65 | -15 | Vcc =MIN, Iy =-18 mA \
VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, lon = - 26 mA v
Vin = Vin or Vi per Truth Table
VoL Output LOW Voltage 0.25 04 | lo=12mA | Vcc=MIN \'
ViN=ViHor ViL
0.35 0.5 |0|_ =24 mA per Truth Table \)
lozH Output Off 125A 20 Vee = MAX, Vour =27 V, HA
Current-HIGH Ve =VH
lozL Output Off 125A -20 | Vec = MAX, Vour=04V, HA
Current-LOW VE=Vi
lozH Output Off 126A 20 Vee = MAX, Vour =27 V, A
Current-HIGH VE=ViL
lozL Output Off 126A -20 | Vec = MAX, Vour =04V, HA
Current-LOW VeE=ViL
liH Input HIGH Current 20 Vee = MAX, Vn=27V A
0.1 Vcec = MAX, Vn=7.0V mA
[ Input LOW Current -04 | Vec=MAX,Vn=04V mA
los Output Short Circuit Current - 40 -225 | Vec = MAX, Vout =0V mA
(note 2)
Icc Power Supply 125A 16 | VE=0V mA
Current Outputs VE=45V
LOW 126A 20 Vce = MAX,
- ViN=0V
Power Supply 125A 20 VeE=45V mA
Ci t O t VeE=0V
hia Outputs 126A 24 | "

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 Vcc =50V, Ta = 25 °C

45 LNy SGS-THOMSON
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T74LS125A/126A

AC WAVEFORMS
Figure 1. Figure 2.
Vin 1.3v 13v
- tow toLn
Vour kav 13V
SC-0007
Figure 3. Figure 4.
Vf Vg
Ve Ve
[?
.ﬁl;vm
Tﬁsv
Vo
se-em o.sv—_r sv
AC LOAD CIRCUIT
Figure 5.
Ve
R
SWITCH POSITION
Swt
Symbol SWi1 SW2
5&'«0‘:’3‘?&’!1 - tpzn Open Closed
tpzL Closed Open
R teLz Closed Closed
ALL DIODES 1 tpHz Closed Closed
ARE WN3064
I Q }SVZ
) SC-e012
‘_ SGS-THOMSON 5/5
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T74LS132

QUAD 2-INPUT SCHMITT 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-
lo 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)

B1 D1

(Plastic Package) (Ceramic Package)
M1 c1

(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
T74LS132 D1 T74LS132 C1
T74LS132 B1 T74LS132 M1

DUAL IN LINE CHIP CARRIER
\ 4
wl 4] Ve o<y $3
w3 E l ‘A
2A E: v nj &y
. @ =
" E @: N
oo [7] 0] 3v
PC-00T8
NC = No Internal Connection
September 1988 1/4
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T74LS132

SCHEMATIC DIAGRAM

g
N - $o Y
B O Lol I
r 3 1
= SC-004¢
LOGIC DIAGRAM AND TRUTH TABLE
IN ouT
B L X H
$-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
Vce Supply Voltage -05t07 v
\'1 Input Voltage, Applied to Input -05t0 15 \"
Vo Output Voltage, Applied to Output -06to55 \
l Input Current, into Inputs -30to5 mA
lo Output Current, into Outputs 50 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 conditions in excess of those indicated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability

GUARANTEED OPERATING RANGE

Part Numbers Supply Voltage | Temperature
Min. | Typ. | Max.
T74LS132XX 475V | 50V | 525V 0°Cto+70°C
XX = package type.
24 LNy SGS-THOMSON
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T74LS132
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