HIGH SPEED CMOS

DATABOOK

2nd EDITION

IL HIGH SPEED CMOS

i
"
‘ R g
.
-
-
- -
- =

/|
N

z:
o=
S
S ——
g B
S ——
.‘ = — SGS-THOMSON
—— ARV EROEBENEGIRONIES



S &

HIGH SPEED CMOS

DATABOOK

2nd EDITION

MARCH 1994




7.0
USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED. 1/\’\)6

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 ably be expected to cause the failure of the life support
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can-be reasonably expected
to result in significant injury to.the user:
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INTRODUCTION

SGS-THOMSON has been producing high speed CMOS devices since 1983. The
product has constantly evolved over the years and changes and improvements are
reflected in the products covered in this databook.

The re-designed ("R") line offers improvements in terms of AC parameters, ESD and
latch-up immunity. Innovative types have been introduced including devices with
integrated pull-up resistors, high voltage devices, transmission gates supplied from
12V, monostable multivibrators with a range of timing constants, and a high current
capability decoder latch. The product range has expanded particularly in the field of
TTL compatible devices (the HCT series).

High speed CMOS offers designers logic integrated circuits with power consumption
lower than other logic integrated circuits, and high switching speeds equal to that of
LSTTL. These devices also have a better noise margin and an improved voltage and
temperature operating range. In addition, they are pin-to-pin compatible with either
LSTTL or the conventional CMOS B series. This reduces the need for logical re-design
when they are adopted as replacements in designs using LSTTL or CMOS B series
devices.

In response to the industry demand for surface mounting technologies, all devices are
now offered with a surface mounting package option.

Finally, if the exact device cannot be found for a particular application, the technology
offered by SGS-THOMSON allows custom devices to be designed to the exact
requirements of the customer.

The comprehensive data provided in this databook makes it easy to evaluate the
performance of the product within any design.
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ALPHANUMERICAL INDEX

Nutber Function PEDIP® | Number
HCo0 Quad 2-InputNAND Gate . . . ... ... ... ....... 14 95
HCTO00 Quad 2-InputNAND Gate . . . . ... ............ 14 99
HCo02 Quad 2-InputNORGate. . . . . ... ... ... ...... 14 103
HCTO02 Quad 2-InputNORGate . . . . ... ... .......... 14 107
HCO03 Quad 2-Input NAND (opendrain) . . . ... ... ...... 14 111
HCo4 Hexlnverter . . . ... ........... I 14 115
HCTO04 HexInverter . . . . . . .. .. ... ... . .. ... ..., 14 119
HCUo04 HexInverter . . . . . . ... ... ... .. . . ....... 14 123
HC05 HexlInverter . . . . . . . .. ... . 14 127
HCo07 HexBuffer . . . . .. ... ... ... .. . . . . ... 14 131
HC08 Quad 2-InputANDGate . . . . .. ... ... .. ...... 14 135
HCTO8 Quad 2-InputANDGate . . . . ... ... .......... 14 139
HC09 Quad 2-Input AND Gate (opendrain) . . . ... ....... 14 143
HC10 Triple 3-InputNAND Gate . . . . ... ............ 14 147
HCT10 Triple 3-InputNAND Gate . . . . ... ... ... ...... 14 151
HC11 Triple 3-InputANDGate . . . . . .. .. ........... 14 155
HC14 Hex SchmittInverter . . . . . . .. ... ........... 14 159
HCT14 Hex Schmittinverter . . . . .. ... ... ... ....... 14 163
HC20 Dual 4-InputNANDGate . . . ... ............. 14 167
HC21 Dual 4-InputANDGate . ................... 14 171
HC27 Triple 3-InputNORGate. . . . ... ... .......... 14 175
HCT27 Triple 3-InputNOR Gate. . . . . ... ... .. ....... 14 179
HC30 8InputNANDGate . . ... ................. 14 183
HCT30 8-lnputNANDGate . .. ... ... ............. 14 187
HC32 Quad 2-InputORGate . . ... ............... 14 191
HCT32 Quad 2-InputORGate . ... ................ 14 195
HC42 BCDto DecimalDecoder . . . . ... ............ 16 199
HC51 Dual 2-Wide 2-Input AND/OR InverterGate . . . . . ... .. 14 205
HC73 Dual J-K Flip-Flop withClear . . . ... ... ........ 14 209
HC74 Dual D-Type Flip-Flop with PresetandClear . . . . ... .. 14 215
HCT74 Dual D-Type Flip-Flop with Presetand Clear . . . . . .. .. 14 221
HC75 4-BitD-Typelatch. . . . . ... ... ... ... ...... 16 227
HCT75 4BitD-Typelatch. . . . . ... ... ... ......... 16 231
HC76 Dual J-K Flip-Flop with Presetand Clear . . . . . ... ... 16 235
HC77 4-BitD-Typelatch. . . . ... ... ... . ......... 14 241
HC85 4-Bit Magnitude Comparator . . . . . ... ... ... ... 16 247
HC86 Quadexclusive ORGate . . ................. 14 253
HCT86 Quadexclusive ORGate . . ... ... ........... 14 257
HC107 Dual J-K Flip-FlopwithClear . . .. ... .......... 14 261
HC109 Dual J-K Flip-Flop with PresetandClear . . . ... ... .. 16 267
HC112 Dual J-K Flip-Flop with PresetandClear . . . ... ... .. 16 273
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ALPHANUMERICAL INDEX

N.Lll.¥r||)beer Function Pagll(gge NEamglfer
HC113 Dual J-K Flip-Flop withPreset . . . . . . ... .. ... ... 14 279
HC123 Dual Retrigg. Monostable Multivibrator with Clear . . . . . . 16 285
HC123A Dual Retrigg. Monostable Multivibrator with Clear . . . . . . 16 285
HC125 Quad Bus Buffer (3-State) . . . . . . ... ... .. 14 295
HCT125 Quad Bus Buffer(3-State) . . . . .. ... .......... 14 301
HC126 Quad Bus Buffer (3-State) . . . . ... ............ 14 295
HCT126 Quad Bus Buffer(3-State) . . . . . ... ... ..., 14 301
HC131 3to8LineDecoderLatch . . . . .. ... .......... 16 307
HC132 Quad 2-Input Schmitt NAND Gate . . . . ... ....... 14 325
HC133 13InputNAND Gate . . ... ................ 16 319
HC137 3to8LineDecoderLatch(inv.) . . . .. ... ........ 16 325
HCT137 3to8LineDecoderLatch(Inv.) . . . ... ... ....... 16 331
HC138 3to8LineDecoder(inv.) . . ... ... ........... 16 339
HCT138 3to8LineDecoder(lnv.) . ... ............... 16 345
HC139 Dual 2 to 4 Line Decoder/Demultiplexer . . . . . .. .. ... 16 351
HCT139 Dual 2 to 4 Line Decoder/Demultiplexer . . . . . . ... ... 16 355
HC147 10 to 4 Line Priority Encoder . . . . . . ... .. ...... 16 359
HC148 8to 3 LinePriority Encoder . . . . ... ... .. ...... 16 365
HC151 8-ChannelMultiplexer . . . . .. .. ............. 16 371
HC153 Dual 4- Channel Multiplexer . . . . . . .. ... ... .... 16 377
HC154 4 to 16 Decoder/Demultiplexer . . . . . . . ... ... ... 24 385
HC155 Dual 2 to 4 Line Decoder/ 3 to 8 Line Decoder . . . .. ... 16 391
HC157 Quad 2-Channel Multiplexer . . . . . . . ... ... ..... 16 397
HCT157 Quad 2-Channel Multiplexer . . . . . ... ... ....... 16 403
HC158 Quad 2-Channel Multiplexer (Inv.) . . . . . . ... ... ... 16 397
HCT158 Quad 2-Channel Multiplexer (Inv.) . . . . . ... ... .... 16 403
HC160 Synchronous Decade Counter with Async. Clear . . . . . . . 16 409
HCT160 Synchronous Decade Counter with Async.Clear . . . . . . . 16 421
HC161 Synchronous Binary Counter with Async.Clear . . . . . . .. 16 409
HCT161 Synchronous Binary Counter with Async.Clear . . . . . . .. 16 421
HC162 Synchronous Decade Counter with Sync Clear . . . . . . .. 16 409
HCT162 Synchronous Decade Counter with SyncClear . . . . . . . " 16 421
HC163 Synchronous Binary Counter with SyncClear. . . . . . . .. 16 409
HCT163 Synchronous Binary Counter with SyncClear. . . . . . . .. 16 421
HC164 8 Bit SIPO Shift Register . . . . ... .. ... ....... 14 433
HCT164 8 Bit SIPO Shift Register . . . . . .. ... ......... 14 441
HC165 8 Bit PISO ShiftRegister . . . . .. ... ... ....... 16 449
HCT165 8 Bit PISO Shift Register . . . . . ... ... ... ..... 16 457
HC166 8 Bit PISO ShiftRegister . . . . .. ... ... ... ..., 16 465
HC173 Quad D-Type Register (3-State) . . . . . ... ........ 16 473
HC174 Hex D-Type Flip-FlopwithClear . . . ... ... ...... 16 481

ﬁ SGS-THOMSON

MICROELECTRONIGS




ALPHANUMERICAL INDEX

Number Function PEBIE% | Number
HCT174 Hex D-Type Flip-Flopwith Clear . . . . . ... ... .... 16 487
HC175 Quad D-Type Flip-Flopwith Clear . . . . . ... ....... 16 493
HC181 Arithmetic Logic Unit Function Generator . . . . . . ... .. 24 499
HC182 Function Look Ahead Carry Generator . . . . ... ... .. 16 509
HC190 BCD Synchronous Up/Down Counter . . . . . ... ..... 16 517
HC191 4 Bit Synchronous Binary Up/Down Counter . . . . ... .. 16 517
HC192 Synchronous Up/Down Decade Counter . . . ... ..... 16 527
HC193 Synchronous Up/Down Binary Counter . . . . ... ... .. 16 527
HC194 4 Bit PIPO Shift Register . . . ... ... .. ........ 16 537
HC195 4 Bit PIPO Shift Register . . . . . .. .. .. ........ 16 545
HC221 Dual Monostable Multivibrator . . . . . .. .. ... ... .. 16 553
HC221A Dual Monostable Multivibrator . . . . . . . .. ... ... .. 16 553
HC237 3to8Linedecoderlatch . . . ... ... .......... 16 563
HC238 3to8LineDecoder . . ... ... ... ... .. ...... 16 569
HC240 Octal Bus Buffer (3-State/Inv.) . . . . . .. ... ....... 20 575
HC240HV | Octal Bus Buffer (3-State/Inv.) . . . . . ... ... ...... 20 583
HCT240 Octal Bus Buffer (3-State/Inv.) . . . . . .. ... ... .... 20 589
HCT240PU| Octal Bus Buffer (3-State/Inv.) . . . . . .. .. ... ..... 20 597
HC241 Octal Bus Buffer (3-State) . . . . ... ............ 20 575
HC241HV | Octal Bus Buffer (3-State) . . . . ... .. .......... 20 583
HCT241 Octal Bus Buffer (3-State) . . . .. ... ........... 20 589
HCT241PU| Octal Bus Buffer (3-State) . . . . . .. .. ... ....... 20 597
HC242 Quad Bus Transceiver (3-State/Inv.) . . .. ... ... ... 14 603
HC243 Quad Bus Transceiver (3-State) . . . . . .. ......... 14 603
HC244 Octal Buffer (3-State) . . . . ... .. ............ 20. 575
HCT244 Octal Buffer (3-State) . . . ... ... ... ......... 20 589
HCT244PU| Octal Buffer (3-State) . . . . . ... ... .......... 20 597
HC245 Octal Bus Trasceiver (3-State) . . . ... .......... 20 609
HCT245 Octal Bus Trasceiver (3-State) . . .. ............ 20 615
HC251 8-Channel Multiplexer (3-State) . . . . . ... ........ 16 621
HC253 Dual 4-Channel Multiplexer (3-State) . . . . . ... ... .. 16 377
HC257 Quad 2-Channel Multiplexer . . . . . . ... ... ...... 16 627
HCT257 Quad 2-Channel Multiplexer . . . . . ... ... ....... 16 635
HC258 Quad 2-Channel Multiplexer (3-State/Inv.) . . ... ... .. 16 627
HCT258 Quad 2-Channel Multiplexer (3-State/Inv.) . . ... ... .. 16 635
HC259 8 BitAddressablelLatch . . . .. ... ... ... ...... 16 643
HC266 Quad exclusive NORGate . ... .............. 14 651
HC273 Octal D-Type Flip-FlopwithClear . . . .. ... ....... 20 657
HCT273 Octal D-Type Flip-Flopwith Clear . . . . . . ... ... ... 20 663
HC279 QuadS-Rlatch . . .. .. .................. 16 669
HC280 9 Bit Parity Generator . . . .. ... ... ... . .. ... 14 675
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ALPHANUMERICAL INDEX

NI‘lfr?lfer Function Pagl:gge Nzig:er
HC283 4BitBinaryFullAdder . . . . ... ... . ... . oo 16 681
HC292 Programmable Divider/Timer . . . . ... ... ... .... 16 687
HC294 Programmable Divider/Timer . . . ... ... ... ..... 16 687
HC298 Quad 2-Channel Multiplexer Register . . . . . ... ... .. 16 697
HC299 8 Bit PIPO Shift Register (3-State) . . . ... ... ... .. 20 703
HC323 8 Bit PIPO Shift Register (3-State) . . . . ..... ... .. 20 703
HC352 Dual 4-Channel Multiplexer . . . ... ... ... ...... 16 713
HC353 Dual 3-Channel Multoplexer . . . . . ... ... ....... 16 713
HC354 8 Channel Multiplexer/Register (3-State) . . . ... ... .. 20 719
HC356 8 Channel Multiplexer/Register (3-State) . . . . . ... ... 20 727
HC365 HexBusBuffer . . ... .... .. ... ....... 16 735
HC366 Hex Bus Buffer (3-State/Inv.) . . . . ... ... ... .... 16 735
HC367 Hex Bus Buffer (3-State/Inv.) . . . . ... ... ... .... 16 741
HCT367 Hex Bus Buffer (3-State/lnv.) . . . . ... ... ... ..., 16 747
HC368 Hex Bus Buffer (3-State/Inv.) . . . . ... ... ... .... 16 741
HCT368 Hex Bus Buffer (3-State/inv.) . . . . .. ... .. .. ... . 16 747
HC373 Octal D-Type Latch (3-State/lnv.) . . . . ... ... ... .. 20 753
HCT373 Octal D-Type Latch (3-State/lnv.) . . . ... .... ... .. 20 761
HC374 Octal D-Type Flip-Flop (3-State) . . . . . . ... ... .... 20 769
HCT374 Octal D-Type Flip-Flop (3-State) . . . . .. ... ... .... 20 777
HC375 QuadD-Typelatch . . ... ... . ... . ........ 16 785
HC377 Octal D-Type Flip-Flop . . . . . ... ... ... .. 20 791
HC386 Quad Exclusive ORGate . . . ... ... .......... 14 797
HC390 DualDecadeCounter . . . . . ... ... ... ... ... 16 801
HC393 DualBinaryCounter . . . . . . ... .. ... ........ 14 809
HCT393 DualBinaryCounter . . . . . . . . . . ... ... 14 817
HC423 Dual Monostable Multivibrator with Clear . . . . . . ... .. 16 825
HC423A Dual Monostable Multivibrator withClear . . . . . ... ... 16 825
HC533 Octal D-Type Latch (3-State/Inv.) . . . .. .. ... ... .. 20 753
HCT533 Octal D-Type Latch (3-State/lnv.) . . . . ... .. ... ... 20 761
HC534 Octal D-Type Flip-Flop (3-State/inv.) . . ... ... ..... 20 769
HCT534 Octal D-Type Flip-Flop (3-State/Inv.) . . ... ... ... .. 20 777
HC540 Octal Bus Buffer (3-State/lnv.) . . . . . ... ... .. .. .. 20 835
HCT540 Octal Bus Buffer (3-State/Inv.) . . . . . ... ......... 20 843
HC541 Octal Bus Buffer (3-State) . . . . . ... ........... 20 835
HCT541 Octal Bus Buffer (3-State) . . . . . .. .. ... .. ..... 20 843
HC563 Octal D-Type Latch (3-State/lnv.) . . . . . ....... ... 20 851
HCT563 Octal D-Type Latch (3-State/lnv.) . . . ... ... .. .... 20 859
HC564 Octal D-Type Flip-Flop (3-State/Inv.) . . .. ... ...... 20 867
HCT564 Octal D-Type Flip-Flop (3-State/Inv.) . . ... ... ..... 20 875
HC573 Octal D-Type Latch (3-State) . . . .. ... ... ...... 20 851
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ALPHANUMERICAL INDEX

Numper Function PEDIRS® | Number
HCT573 Octal D-Latch (3-State) . . ... .. ... ... ....... 20 859
HC574 Octal D-Type Flip-Flop (3-State) . . . . .. ... ....... 20 867
HCT574 Octal D-Type Flip-Flop(3-State) . . . . . ... ... ..... 20 875
HC590 8 Bit Binary Counter Register (3-State) . . . ... ...... 16 883
HC592 8 Bit Binary Counter Register . . . . . ... ......... 16 893
HC593 8 Bit Binary Counter with input Register . . . . . . ... ... 20 901
HC595 8 Bit Shift Register Output Latch (3-State) . . . .. ... .. 16 909
HC597 8 Bit Latch ShiftRegister . . . . .. ... .......... 16 917
HC620 Octal Bus Transceiver (3-State/Inv.) . . . . . ... ... ... 20 925
HC623 Octal Bus Transceiver (3-State) . . . . ... ......... 20 925
HC640 Octal Bus Transceiver (3-State/Inv.) . . . . .. ... ... .. 20 609
HCT640 Octal Bus Transceiver (3-State/Inv.) . . . . ... ....... 20 615
HC643 Octal Bus Transceiver (3-State) . . . ... .......... 20 609
HCT643 Octal Bus Transceiver (3-State) . . . . ... ......... 20 615
HC646 Octal Bus Transceiver Register (3-State) . . . . .. .. ... 24 931
HCT646 | Octal Bus Transceiver Register (3-State) . . . . . ... ... 24 941
HC648 Octal Bus Transceiver Register (3-State/lnv.) . . . ... ... 24 931
HCT648 Octal Bus Transceiver Register (3-State/Inv.) . . . . ... .. 24 941
HC651 Octal Bus Transceiver Register (3-State/Inv.) . . . . ... .. 24 951
HCT651 Octal Bus Transceiver Register (3-State/inv.) . . . . ... .. 24 961
HC852 Octal Bus Transceiver Register . . . . . ... ........ 24 951
HCT652 Octal Bus Transceiver Register . . . .. .. ......... 24 961
HC670 4 Word x 4 Bit Register File (3-State) . . . . . ... ... .. 16 971
HC688 8 Bit Equality Comparator . . . . ... ... ......... 20 979
HCT688 8 Bit Equality Comparator . . . . ... ... ... ...... 20 985
HC690 Decade Counter Register (3-State) . . . . ... ....... 20 991
HCB91 4 Bit Binary Counter Register (3-State) . . . . ... ... .. 20 991
HC692 Decade Counter Register (3-State) . . . . .. ... ..... 20 991
HC693 4 Bit Binary Counter'Register (3-State) . . . . ... ... .. 20 991
HC696 U/D Decade Counter Register (3-State) . . . . . ....... 20 1009
HC697 U/D 4-Bit Binary Counter Register (3-State) . . . . . ... .. 20 1009
HC698 U/D decade Counter Register (3-State) . . . . ... ... .. 20 1009
HC699 U/D 4-Bit Binary Counter/Register (3-State) . . . . . . .. .. 20 1009
HC4002 Dual 4-InputNORGate . . . ... ... ... ... ..... 14 1027
HC4016 QuadBilateral Switch . . . ... ... ............ 14 1031
HC4017 Decade Counter/Divider . . . . . ... ... ... ...... 16 1037
HC4020 14-Stage Binary Counter . . . . .. ... .......... 16 1045
HC4022 Octal Counter/Divider . . . . ... ... ... ........ 16 1053
HC4024 7-Stage BinaryCounter . . . . .. ... ... ... ..... 14 1061
HC4028 BCDto DecimalDecoder . . . . ... ... .. ....... 16 1067
HC4040 12-Stage Binary Counter . . . . . ... ... ... .. ... 16 1045
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ALPHANUMERICAL INDEX

Number Function PRI | Numper
HC4049 Hex Buffer/Converter(Inv.). . . . . . ... ... .. ... 16 1073
HC4050 Hex Buffer/Converter . . . . .. ... ... ... ...... 16 1073
HC4051 Analog Multiplexer . . . . . ... ... .o L. 16 1079
HC4052 Analog Multiplexer . . . . . .. ... Lo oL 16 1079
HC4053 Analog Multiplexer . . . . . . . ... . oo 16 1089
HC4060 . | 14-Stage Binary Counter/Oscillator . . . . . . ... ... .. 16 1089
HC4066 Quad Bilateral Switch . . . . . ... ... ... .. ..... 14 1097
HC4072 Dual4 InputORGate . . . ... ... ... ... ...... 14 1103
HC4075 Triple 3-InputORGate . . . . ... ... .......... 14 1107
HC4078 8-InputNOR/ORGate . . . . . . ... ............ 14 1111
HC4094 8-Bit SIPO Shift Register Latch (3-State) . . . . . ... ... 16 1115
HC4316 Quad Bilateral Switch . . . . . . ... ... ... ... 14 1123
HC4351 Analog Multiplexer . . . . . .. ... oo 20 1131
HC4352 Analog Multiplexer . . . . . ... ... oo L 20 1131
HC4353 Analog Multiplexer . . . . . .. ... . L. 20 1131
HC4511 BCDto 7-Segment UD/D (LED) . . . .- . . .. .. .. ... 16 1143
HC4514 4to 16 Line DecoderLatch . . . . . ... ... ... .... 24 1151
HC4515 410 16 Line Decoder Latch (Inv.) . . . ... ... ... ... 24 1151
HC4518 DualDecadeCounter . . . . . . ... ... ... ...... 16 1159
HC4520 Dual4 BitBinaryCounter . . . . ... ... ... ...... 16 1159
HC4538 Dual Monostable Multivibrator . . . . . .. .. ... ... .. 16 1167
HC4543 BCDto 7-Segment L/D/D (LCD) . . . . ... ... ..... 16 177
HCT7007 | HexBuffer . . . . . . . . . . .. .. ... ... 14 1185
HC7240 OctallBusBuffer . . . . ... ... ... ... .. ...... 20 1189
HC7241 OctalBusBuffer . . . . . ... ... ... ... ....... 20 1189
HC7244 OctalBusBuffer . . . ... ... ..... ... ... ... 20 1189
HC7245 Bidirectional Octal Bus Buffer . . . . . ... ... ... ... 20 1197
HCT7259 | Decoder-Latch (open drain, 100 mAoutput) . . . ... ... 16 1203
HC7266 Quad Exclusive NORGate . . . ... ............ 14 651
HC7292 Programmable Divider/Timer . . . . . ... ... ... ... 16 687
HC7294 Programmable Divider/Timer . . . .. ... .. ... .... 16 687
HC7640 Bidirectional Octal Bus Buffer . . . . . ... ... ... ... 20 1197
HC7643 Bidirectional Octal Bus Buffer . . . . . ... ... ...... 20 1197
HC7645 Bidirectional Octal Bus Buffer . . . . . ... ... ... ... 20 1197
HC40102 | Dual BCD Programmable Down Counter . . . . . .. .. .. 16 1211
HC40103 | 8 Bit Binary Programmable Down Counter . . . . . .. ... 16 1211
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SELECTION GUIDE

FUNCTION

STANDARD CODE

GATE
BUFFER

NAND
NOR

AND

OR
EXNOR
EXOR
INVERTER

HC00, HCTO00, HCO3, HC10, HCT10, HC20, HC30, HC133, HCT30

HC02, HCT02, HC27, HCT27, HC4002, HC4078

HC08, HCT08, HC09, HC11, HC21

HC32, HCT32, HC4072, HC4075

HC266, HC7266

HC86, HCT86, HC386

HC04, HCU04, HCT04, HCO5, HCT14, HC14

BUFFER

HC07, HC4049, HC4050, HCT7007

3-STATE

HC125, HCT125, HC126, HCT126, HC240, HC240HV, HCT240,
HCT240PU, HC241, HC241HV, HCT241, HCT241PU, HC244,
HCT244, HCT244PU, HC365, HC366, HC367, HCT367, HC368,
HCT368, HC540, HCT540, HC541, HCT541, HC7240, HC7241,
HC7244

BIDIRECTIONAL

HC242, HC243, HC245, HCT245, HC620, HC623, HC640,
HCT640, HC643, HCT643, HC7245, HC7640, HC7643, HC7645

MULTIFUCTION

HC51, HC4078

SCHMITT TRIGGER

HC14, HC132

FLIP-FLOP

J-K FLIP-FLOP

HC73, HC76, HC107, HC109, HC112, HC113

D FLIP-FLOP

HC74, HCT74, HC174, HCT174, HC175, HC273, HCT273, HC377

3-STATE

HC374, HCT374, HC534, HCT534, HC564, HCT564, HC574,
HCT574, HC646, HCT646, HC648, HCT648, HC651, HCT651,
HC652, HCT652

LATCH

HC75, HCT75, HC77, HC259, HC279, HC375, HCT7259

3-STATE

HC373, HCT373, HC533, HCT533, HC563, HCT563, HC573,
HCT573

MULTIVIBRATOR

HC123, HC123A, HC221, HC221A, HC423, HC423A, HC4538

DECODER

HC42, HC131, HC137, HCT137, HC138, HCT138, HC139,
HCT139, HC154, HC155, HC237, HC238, HC4028, HC4514,
HC4515

[ 7-SEGMENT

HC4511, HC4543

ENCODER

HC147, HC148

REGISTER

HC164, HCT164, HC165, HCT165, HC166, HC173, HC194,
HC195, HC299, HC323, HC595, HC597, HC670, HC4094

COUNTER

BINARY

HC161, HCT161, HC163, HCT163, HC191, HC193, HC393,
HCT393, HC590, HC592, HC593, HC691, HCE93, HC697, HCE99,
HC4520

DECADE

HC160, HC162, HC190, HC192, HC390, HC690, HC692, HC696,
HC698, HC4518, HCT160, HCT162

DIVIDER

HC292, HC294, HC4017, HC4020, HC4022, HC4024, HC4040,
HC4060, HC40102, HC40103, HC7292, HC7294

MULTIPLEXER

ANALOG

HC4016, HC4066, HC4051, HC4052, HC4053, HC4316, HC4351,
HC4352, HC4353

DIGITAL

HC151, HC153, HC157, HCT157, HC158, HCT158, HC251,
HC253, HC257, HCT257, HC258, HCT258, HC298, HC352,
HC353, HC354, HC356

OTHERS

ADDER

HC283

COMPARATOR

HC85, HC688, HCT688

ALU

HC181, HC182

PARITY TREE

HC280
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SELECTION GUIDE

GATE/BUFFERS
Type Functional | Functional | Suggested
Number Function Equivalent | Equivalent | Alternative | Package
M54/74 LSTTL CMOS LS 54/74 DIP
54/74 4000B 4000B
HCO00 Quad 2-Input NAND Gate LS00 4011B 14
HCTO00 Quad 2-Input NAND Gate LS00 4011B 14
HC02 Quad 2-Input NOR Gate LS02 4001B 14
HCTO02 Quad 2-Input NOR Gate LS02 4001B 14
HCO03 Quad 2-Input NAND (Open Drain) LS03 14
HC04 Hex Inverter LS04 4069UB 14
HCTO04 Hex Inverter LS04 4069UB 14
HCU04 Hex Inverter (Single Stage) LS04 4069UB 14
HC05 Hex Inverter (Open Drain) 14
HCo07 Hex Buffer (Open Drain) 14
HCT7007 Hex Buffer LS07 14
HCo08 Quad 2-input AND Gate LSo08 4081B 14
HCTO8 Quad 2-Input AND Gate LS08 4081B 14
HC09 Quad 2-Input AND Gate (Open Drain) 14
HC10 Triple 3-Input NAND Gate LS10 4023B 14
HCT10 Triple 3-Input NAND Gate LS10 4023B 14
HC11 Triple 3-Input AND Gate LS11 4073B 14
HC14 Hex Schmitt Inverter LS14 40106B 14
HCT14 Hex Schmitt Inverter LS14 40106B 14
HC20 Dual 4-Input NAND Gate LS20 4012B 14
HC21 Dual 4-Input AND Gate LS21 4082B 14
HC27 Triple 3-Input NOR Gate LS27 4025B 14
HCT27 Triple 3-Input NOR Gate Ls27 40258 14
HC30 8-Input NAND Gate LS30 4068B 14
HCT30 8-Input NAND Gate LS30 4068B 14
HC32 Quad 2-Input OR Gate LS32 4071B 14
HCT32 Quad 2-Input OR Gate LS32 4071B 14
HC51 Dual 2W-21 AND/OR Invert Gate LS51 40858 14
HC86 Quad Exclusive OR Gate LS86 4030B 14
HCT86 Quad Exclusive OR Gate LS86 4030B 14
HC125 Quad Bus Buffer (3-State) LS125 14
HCT125 Quad Bus Buffer (3-State) LS125 14
HC126 Quad Bus Buffer (3-State) LS126 14
HCT126 Quad Bus Buffer (3-State) LS126 14
HC132 Quad 2-Input Schmitt NAND LS132 4093B 14
HC133 13 Input NAND Gate LS133 16
HC240 Octal Bus Buffer (3-State/Inv.) LS240 20
HC240HV Octal Bus Buffer (3-State/Inv.) LS240 20
HCT240 Octal Bus Buffer (3-State/Inv.) LS240 20
HCT240PU Octal Bus Buffer (3-State/Inv.) LS240 20
HC241 Octal Bus Buffer (3-State) LS241 20
HC241HV Octal Bus Buffer (3-State) LS241 20
HCT241 Octal Bus Buffer (3-State) LS241 20
HCT241PU Octal Bus Buffer (3-State) LS241 20
HC242 Quad Bus Transceiver (3-State/Inv.) LS242 14
Ly7y SGS-THOMSON
Y/ 1CROELECTRONICS
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SELECTION GUIDE

GATE/BUFFERS (Contd)
Type Functional | Functional | Suggested
Nun?ber Function Equivalent | Equivalent | Alternative | Package
M54/74 LSTTL CMOS LS 54/74 DIP
54/74 4000B 4000B
HC243 Quad Bus Transceiver (3-State) LS243 14
HC244 Octal Bus Buffer (3-State) LS244 20
HCT244 Octal Bus Buffer (3-State) LS244 20
HCT244PU Octal Bus Buffer (3-State) LS244. 20
HC245 Octal Bus Transceiver (3-State) LS245 20
HCT245 Octal Bus Transceiver (3-State) LS245 20
HC266 Open drain outputs LS266 14
HC7266 Quad Exclusive NOR Gate LS266 4077B 14
HC365 Hex Bus Buffer (3-State) LS365 16
HC366 Hex Bus Buffer (3-State/Inv.) LS366 16
HC367 Hex Bus Buffer (3-State) LS367 4503B 16
HCT367 Hex Bus Buffer (3-State) LS367 4503B 16
HC368 Hex Bus Buffer (3-State/Inv.) LS368 16
HCT368 Hex Bus Buffer (3-State/Inv.) LS368 16
HC386 Quad Exclusive OR Gate LS386 4030B 14
HC540 Octal Bus Buffer (3-State/Inv.) LS540 20
HCT540 Octal Bus Buffer (3-State/Inv.) LS540 20
HC541 Octal Bus Buffer (3-State) LS541 20
HCT541 Octal Bus Buffer (3-State) LS541 20
HC620 Octal Bus Transceiver (3-State/Inv.) LS620 20
HC623 Octal Bus Transceiver (3-State) LS623 20
HC640 Octal Bus Transceiver (3-State/Inv.) LS640 20
HCT640 Octal Bus Transceiver (3-State/Inv.) LS640 20
HC643 Octal Bus Transceiver (3-State) LS643 20
HCT643 Octal Bus Transceiver (3-State) LS643 20
HC4002 Dual 4-Input NOR Gate 4002B LS02 14
HC4049 Hex Buffer/Converter (Inv.) 4049UB 16
HC4050 Hex Buffer/Converter 4050B 16
HC4072 Dual 4-Input OR Gate 4072B 14
HC4075 Triple 3-Input OR Gate 4075B 14
HC4078 8-Input NOR/OR Gate 4078B 14
HC7240 Octal Bus Buffer (3-State/Inv.) LS240 20
HC7241 Octal Bus Buffer (3-State) LS241 20
HC7244 Octal Bus Buffer (3-State) LS244 20
HC7245 Octal Bus Transceiver (3-State) LS245 20
HC7640 Octal-Bus Transceiver (3-State/Inv.) LS640 20
HC7643 Octal Bus Transceiver (3-State) LS643 20
HC7645 Octal Bus Transceiver (3-State) LS245 20
57 SGS-THOMSON
Y/ FCROELECTRONIGS
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SELECTION GUIDE

GATE/BUFFERS
HC00 HC02
HCTO00 HCT02
1
2 v 1A 1
18 3 v
2 —2 5 ;2 5 4
28 ZDD_“_ 28 _—E—Do-‘i‘_';“_a
s Y=AB 3a 0.
D n L
4A 13
w2 " 8 ID:?‘_"
8 —2 “
Vecc = Pin14 Vec = Pint4
GND = Pin7 GND = Pin7
HCO03 HCO04
HCTO04
HCU04 (**)
HCO5 (*)
a2 1A —LDOZ— v
3
18 jl]DD—_'v BRER VI
__&
i) == T
Y:AB V=R
2o Pt PR I
“ Iy, 2a >0 s
6A 13 12 6y
Vec = Pin14
GND = Pin7
Vcc = Pin 14 |(*) Open drain outputs
Open drain outputs GND = Pin7 |(**) The internal circuits composed of single stage inverter.
HCT7007 HC08
HCO07 (*) HCTO8
HCO09 (*)
1 2
A
e s
2A —-D—zv N . .
3A —SDG—zv Vs 28 ED—::B
- 9 -
LA -—9->°—w 34 10 3y
38
S5A n 10 sY LA :j 1 o
6A 13 12 oV “8 31
Vec = Pin14 Vce = Pin14
(*) Open drain outputs GND = Pin7 | (*) Open drain outputs GND = Pin7

16
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SELECTION GUIDE

GATE/BUFFERS (Continued)

HC10 HC11
HCT10
1A ! 1A 1
lew v |5%Di %
13
e b
25%35_“ v=ABC 73%3_6_" Y<ABC
2c 5
nst I
Ztcx :? LY 38 :? LI
e ac e
Vee = Pin14 Vec = Pin14
GND = Pin7 GND = Pin7
HC14 HC20
HCT14
1A —'boz— W
1
A 3 L 1A
3a —Es Sof— 3y 1c ;
9 D 8 ve® ;i 9 (et
&4, &Y
’ o -
on RS0 gy 2
20 s
6a —2>0'2 6y
Vec = Pin14
Voo = Pin14 GND = Pin7
GND = Pin7 NC = Pins 3, 11
HC21 HC27
HCT27
14 1 1A 1
B 2 6 18 123 12 1w
1c 4 v 1c p vemET
10-2 Y=ABCO o s
2A 9 = 28 2y
28 10 2C L]
212 8 _ov 3a -2
202 s-1250 38 10 £ av
3c 1 e
Veec = Pin14
GND =-Pin7 Ve = Pin14
NC = Pins3, 11 GND = Pin7
r SGS-THOMSON. -
Y FICROGLECTRONICS

17



SELECTION GUIDE

GATE/BUFFERS (Continued)

HC30 HC32
HCT30 HCT32
1
- 12D
8
3 24 2 s
; . . 28 ED— z
s -2 v v-ABCOEFGH o V= a8
E A 3A 8
Y ® 2 ”
G
[P s-1252 :: :: n_,y
Vcc = Pin14
GND = Pin7 Vce = Pin14
NC =Pins 9, 10, 13 GND = Pin7
HC51 HC86
HCT86
1A 1 '
b NI el
1
10 28 —= 6
€ s i >E v
. : WA TATB T (0 T T ° v-Ro+RB - ADB
: 2D
2y LA 12
Y
;2 2v=(2a 28)+(2C 20) e T ‘
Voc = Pin14 Vec = Pin14
GND = Pin7 GND = Pin7
HC125 HC132
HC126
HCT125
HCT126
1w — 3
,l p-——1v
A 259021 36811 * B
j?_' 24 s
gu}g& 141013 ven 28 Z@’_ :"ﬁ
. .
R z.s,s.\z? 3,681, M .'—JT o2y
QUTPUT 4,4,1013 e .
ENABLE 12
g 525 A 1
w2 “
Vec = Pin14 Vecc = Pin14
GND = Pin7 GND = Pin7

18
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SELECTION GUIDE

GATE/BUFFERS (Continued)

HC133 HC240
HCT240 e .
HC240PU *
10 HC240HV e 5o 5
:‘ - ,ML&:‘ %5
12
: = uuLg—‘ 2
; :2 201 1 ﬁDo L
A [ 202 -2 ot
A v-ABCOEFGRTT KT 15 -
E—ﬁ;—— 280 12 3 b))
f__6
¢ ’ e outeUT ENABLE TG —
E"‘BLESIENABLE T2 sanan
Vec = Pin16 Voo = Pin20
GND = Pin8 GND = Pin 10
HC241 HC242
HCT241 Che 1 HC243
HC241PU
HC241HV 1wz —~ ———% 12
..,LE i
u“‘—g_—_'z_‘u w3 "
281 1 1 LI oara | 28 LN PURLIPYN ESLA'
PT' 38 D] les3 35 B
282 12 »—7— 2v2
s 1 2 ava 4n B 24
) a9
20 11 $—3—4v3 oureur GAB ENABLE -
J fr GBA ENABLE ey
outpur |EHABLE T L
ENABLES ENABLE g 19
Vec = Pint4
Vec = Pin20 GND = Pin7
GND = Pin10 NC =Pins 2, 12
HC244 HC245
HCT244 » ;p o HCT245
HC244PU . . HC7245
wz =] ; 2 HC7645
1a3 —8 IS % s ] .,
lALL{; 12 v “‘i—" 4—%52
A3 L] 16 g3
281 1 [ s 2 oata | AL 5] 15 6 | oara
PORTS { 45 6 L.} 14_g (PORTS
13 7 R R
* i A6 L 13 g6
= 5 a7 L 12 o,
2R3 bﬁ——ZVJ . N " bt
a2 2 ave
om 21—
ourpur |EHABLE E’J OUTPUT ENABLE G — sen63
ENABLES| enppie 76 s-na
Vecc = Pin20 Voo = Pin20
GND = Pin10 GND = Pin 10

&7

SGS-THOMSON
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SELECTION GUIDE

GATE/BUFFERS (Continued)

20

HC7266 HC365
e
1
- e o
24 =2 . 3n "—$—7 3y
28 1D°— z'
a8 Y=AB+tAB:- AGB 4A i% 4y
3 —2 sy 5A '—2’:| > sy
1
:: = ey a1t $’i 6v
5=7264 —1
WaHeEl O e
Vec = Pin14 Vece = Pin16
GND = Pin7 GND = Pin8
HC366 HC367
HCT367
wil s s o
n 4] E 5 oy zAL}—Szv
3 L@O’— § JAl— Z 3y
A &% o AAE:' >4y
o4 im 5 sal2 &‘—sv
6a 14 % w 6a14 ’@Esv
—
e ED D, el
7 QD serer
Vecc = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
HC368 HC386
HCT368
1 -2 1w
zALq So—2-7v 1~ 3
L 18 D "
3a-E—| X 5
=4 13D
204 9 — 6 2y
“ “r = s Y:=AB+AB
sA 12 n S_V ;: 9 10 3y
oale 3 5 A :; uo
a7 2 “e 5-7269
uper | E[
I3 15 $-7268
Vce = Pin16 Vec = Pin14
GND = Pin8 GND = Pin7
£ SGS-THOMSON
Y/ WICROGLECTRONIGS




SELECTION GUIDE

GATE/BUFFERS (Continued)

HC540 HC541
HCT540 HCT541
o -
A v a1 =1
az L&:ﬂ— vz az 2 7,
A3 v3 A3 4 16 v3
AL -V-Z AL 5 E A\
a8 v UL S
A6 V6 e 7 [f ER
A7 vi A7 —la :2 Y7
A ¥ a8 ——l’ ;'—' )
_ .
outpur |8 &1 L
et QS s .
Vcc = Pin20 Vce = Pin20
GND = Pin10 GND = Pin 10
HC620 (Inverting) HC623 (Non Inverting)
ar 2 s ® gy A1 L] SRGLEPY
az 2 e’ B2 A2 2] e =82
A7 L] les16 g3 A ] le 15 3
ATA | A4 Sesd le+15-84 | paTa DATA | A4 s le ~15-82 | ya12
vo:vs a5 8 1% g PO;YS po:'ls 25 6 <] ST Po:vs
26 L] -‘-’iBS A6 AN SURERFYY
A7 2o lesl2 g4 A7 -2 sl leol2 g4
Ap 2l sl gg np—2s lesll g
ENABLE GAB - ENABLE GAB o .
ENABLETBA -2 012 ENABLE GBA - s o
Vec = Pin20 Voc = Pin20
GND = Pin10 GND = Pin 10
HC640 (Inverting) HC643
HCT640 HCT643
HC7640 HC7643
a2t L8 g, a1 2 s SR
A ] DI Az 3] 17 o2
Ay Lan 4 o16 g5 A3 Lsd 16 g3
oata |As sl le-o'5-82 | oaTa oata | Az S les'5-82 | oara
poats | o 6 | 14 g |PORTS PORTS | 45 6 ] 14 |PORTS
5. leuts .
f ke 2] DOCERNS a6 L Fss
A7 -2 lee'2 g4 a7 S Jarary
Ap v les'l ge as el L
1 1
DIR DIR
OUTPUT ENABLE G - oo OUTPUT ENABLE G — Lo
Vec = Pin20 Vee = Pin20
GND = Pin10 GND = Pin10

SGS-THOMSON
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SELECTION GUIDE

GATE/BUFFERS (Continued)

HC4002 HC4049B
HC4050B
2 1A LDO—Z woo1a -’——D—L "
:: i Ly 2a -S—DOL o 2 -|5 >
';; Z Y=A+B+C+D 1A —7—Do—s YT J-D—S— v
z: “c,' 13 2y 2 0 4y 4a —S—D;" v
20 12 276 sp M 2 g, oga U LE S
A —% 15 6y ea = 15 e
Vcec = Pin14 Vec = Pin1
GND = Pin7 GND = Pin8
NC =Pins 6, 8 NC = Pins 13, 16
HC4072 HC4075
1
24
1A ; 28 H: >—9 2v
=D g
':A : Y=A+B+C+D -] %Diw Y=z=A+B+C
% “ 1c
et 2y aa
20 12 s-r218 P 10 4
3c 2 s-1279
Vecc = Pin14
GND = Pin7 Vece = Pin14
NC =Pins 6, 8 GND = Pin7
HC4078 HC7240 ()
m;; ®_ v
u)—‘—g % W
a2 uL—‘S—4 12_ v
3 B
o : 13y 22 -1 Mm
3
F%F‘ Lx w12 %"_3
: 12 o200 e 2 $0—’-m4
- 1 i
23};35"5 ENABLE f - )
é?\ch - Em ;4 T V Pin 20
= In cc = in
NC = Pins 6, 8 | (*) Input with Hysteresis GND = Pin 10

Lyy S53.THOMSON




SELECTION GUIDE

GATE/BUFFERS (Continued)

HC7241 (*) HC7244 (*)
181 2 L] 1w 141 _!Z :4'° w1
1wz -2 % vz 12 —|‘ :—’5 vz
183 —s—g % yva 143 —sg—“ w3
144 "E 12 4y, 184 —ag—"— e
R
2a n 3 kAl 2a1 L } >——9 mn
»—_‘ N
T T —2v2 282 12 p 2v2
. N ’?/
283 12 } >——5 3v3 283 18 S _av3
—3
me Ll ~—1 3 Y3 284 L Lﬁ—s—th
ENABLE E"ﬁ\ ENABLE 16
ouTPUT ouTtPUT
ENABLES ENABLE % 19 ENABLES ENABLE 26 s-1262
) ) ) Vee = Pin 20 ) ) Vee = Pin20
(*) Input with Hysteresis GND = Pin 10 | (*) Input with Hysteresis GND = Pin 10

Lyz $5S;THOMSON

23



SELECTION GUIDE

FLIP-FLOP
Type Functional | Functional .| Suggested
. ‘Equivalent /| Equivalent | Alternative | Package
':;’;,';i’ Function LSTTL cMOS LS 54174 DIP
54/74 4000B . 4000B
HC73 Dual J-K FLIP-FLOP with Clear LS73 40278 14
HC74 Dual D-Type FLIP-FLOP with Preset and Clear LS74 4013B 14
HCT74 Dual D-Type FLIP-FLOP with Preset and Clear LS74 4013B 14
HC76 Dual J-K FLIP-FLOP with Preset and Clear LS76 40278 16
HC107 Dual J-K FLIP-FLOP with Clear LS107. 40278 14
HC109 Dual J-K FLIP-FLOP with Preset and Clear LS109 40278 16
HC112 Dual J-K FLIP-FLOP with Preset and Clear LS112 40278 16
HC113 Dual J-K FLIP-FLOP with Preset LS113 40278 14
HC174 Hex D-Type FLIP-FLOP with Clear LS174 40174B 16
HCT174 | Hex D-Type FLIP-FLOP with Clear LS174 40174B 16
HC175 Quad D-Type FLIP-FLOP with Clear LS175 40175B 16
HC273 Octal D-Type FLIP-FLOP with Clear LS273 20
HCT273 | Octal D-Type FLIP-FLOP with Clear LS273 20
HC374 Octal D-Type FLIP-FLOP (3-State) LS374 20
HCT374 | Octal D-Type FLIP-FLOP (3-State) LS374 20
HC377 Octal D-Type FLIP-FLOP LS377 20
HC534 Octal D-Type FLIP-FLOP (3-State/Inv.) LS534 20
HCT534 | Octal D-Type FLIP-FLOP (3-State/Inv.) LS534 20
HC564 Octal D-Type FLIP-FLOP (Inv./3-State) LS564 20
HCT564 | Octal D-Type FLIP-FLOP (3-State/Inv.) LS564 20
HC574 Octal D-Type FLIP-FLOP (3-State) LS574 20
HCT574 | Octal D-F/F (3-State) LS574 20
HC646 Octal Bus Transceiver Register (3-State) LS646 24
HCT646 | Octal Bus Transceiver Register (3-State) LS646 24
HC648 Octal Bus Transceiver Register (3-State/Inv.) LS648 24
HCT648 | Octal Bus Transceiver Register (3-State/Inv.) LS648 24
HC651 Octal Bus Transceiver Register (3-State/Inv.) LS651 24
HCT651 | Octal Bus Transceiver Register (3-State/Inv.) LS651 24
HC652 Octal Bus Transceiver Register LS652 24
HCT652 | Octal Bus Transceiver Register LS652 24
HC73 HC74
HCT74
TR 12 o ; 1 s
10 10
Tk —d
3 13 —
1K — 1 1ok 3 6 E
by 2
1CLR PR 143
. 7 9 2 2CLR —l‘z .
- 5 20 20
w20 ® 2% L 8 —
2Q
P R (e TR G
Vec = Pin4 Vee = Pin14
GND = Pin 11 GND = Pin7

24
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SELEGTION GUIDE

FLIP-FLOP (Continued)
HC76 HC107
I —
1 1 3
w o 5 0 1 0
T — ok 24
1 4 “ w1 [T—— Z w1
w2 T
PR —]
iz 1 25 2 5_ 20
2K 2Q
. § TR —2d
2 9 10 w %
— 10
IR T e BT
Vec = Pin5 Vec = Pin14
GND = Pin13 GND = Pin7
HC109 HC112
— 5 — 4
PR - PR —
w2 £ 1a ® 2 5 1o
1k —4— fr——
1 2 7 T " 3_ 6 5
w1 S {
— 11
2PR '—ﬁ —_— 10
Pyvi 13 10 2R 12 9
2 — 20 2K — 20
2k —12 T RREE: §
14 —
25— S % 2 1" L
R ____._(]'5 s-nm 2CcL _j" senn
Vec = Pin16 Vee = Pin16
GND = Pin8 GND = Pin8
HC113 HC174
HCT174
1 2 21
o ——d o = 2o
2 6 — p2 —= 5 a2
K a 03 —2 ’_ a3
— T os 0 g,
PR 13 12
05 as
14 15
06 a6
a2 S 20
w2 g ck =2
2K 12 L% <ERR seme
3 20T
Vec = Pin14 Vec = Pin16
GND = Pin7 GND = Pin8

J

72 SGS-THOMSON
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SELECTION GUIDE

FLIP-FLOP (Continued)
HC175 HC273
HCT273
ek —2 2 1 0o —— Z_ a0
SN TY o1 —* 5 ar
o 7 2 0z £ 02
-7 03 —2 —— a3
20 —2 19 3q o 12 2 qq
» 12 11 E 05 14 15 as
5 La 06 —Z $ g6
0 13 14 ol 07 18 19 Q7
1
m‘—? s-1308 CK
CLEAR o7 s-106
Vece = Pin16 Veec = Pin20
GND = Pin8 GND = Pin10
HC374 HC377 .
HCT374
0o —2 Z_ a0 w2 Z_1a
o1 —& 5 a 20 —4— 5 2
02 =7 L& o 30 —L £ 30
03 —2 S_ a3 w 2 S .
pe 13 12 g sp —2 2_ 5
05 4 15 qs 60 —14] 15 6a
06 17 16 a6 70 17 16 49
o7 8 2 ag 6o 12 9 s
o ] o M
OUTPUT = . 52 .
enasLe OF s WL 5 51308
Vee = Pin20 Vee = Pin20
GND = Pin10 GND = Pin 10
HC534 HC564
HCT534 HCT564
3 ¢ 55 2 9 =
00 b—‘— To 00 p—— G0
01— p—— ai o1 2 e @
02 —1— —— & 02 —= b1 &
03 —2 b—— &3 03 —2 b'® &
0s 3 b2 oz 04 6 15 o
o5 14 5 o os 7 “ g
06 17 6 5 06 _° 5%
07 18 19 a7 07 9 12 a7
ek o
OUTPUT = 1 . _ .
ShABLE O wreurget T
Vec = Pin20 Vee = Pin20
GND = Pin10 GND = Pin10
‘7 ‘SGS-THOMSON
] NICROELEGTRONIGS
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SELECTION GUIDE

FLIP-FLOP (Continued)
HC574 HC646/HCT646
HCT574 HCT648/HCT648
2 19 A ] e 20 gy
0o —— oo 5 19
o 3 ' o A2 T‘-. ‘-’T B2
4 17 A3 —> fe>——— B3
oz — e 2 DATA |az —T —<af le e "7 5. | DATA
03 Q3 PORT 8 16 PORT
6 15 A A5 —— 85| 8
s g e M
s 3 a7 —2 o el g9
06 Qa6 1 13
5 12 A8 ] le—— B8
07 a7
- 7
ek EhaeLE © 3
DIR zer3m
ouTPUT = 1 5130 cLock ag————
ENABLE 23
CLOCK BA
SELECT AB
. SELECTRA——————————— .
Vcc = Pin20 Vecc = Pin24
GND = Pin10 GND = Pin12
HC651/HCT651
HC652/HCT652
A s 22 g
A2 -s—n-b <—D‘—9- B2
a3 -2 < 18 g3
DATA |ag —1 <] les 17 5. | DATA
PORT 8 16 PORT
A | A5 ——] le=——8s| g
ne— s s g6
a7 PRI
n 13
48— ] le=—— B8
ENABLE GBA Z'—T
ENABLE GAB sm
CLOCK aB '_—
cLocka 2
SELECT AB 2
SELECTBA 22
Vcc = Pin24
GND = Pin12

o7 SN
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SELECTION GUIDE

LATCHES
Tvpe Functional | Functional | Suggested
Nu)r’r?ber Function Equivalent | Equivalent | Alternative | Package
M54/74 LSTTL CMOS LS 54/74 DIP
54/74 4000B 4000B
HC75 4-Bit D-Type Latch LS75 4042B 16
HCT75 4-Bit D-Type Latch LS75 4042B 16
HC77 4-Bit D-Type Latch LS77 4042B 14
HC259 8 Bit Addressable Latch LS259 4099B 16
HCT7259 | 8 Bit Addressable Latch (Open drain) LS259 4099B 16
HC279 Quad R-S Latch LS279 16
HC373 Octal D-Type Latch (3-State) LS373 20
HCT373 | Octal D-Type Latch (3-State) LS373 20
HC375 Quad D-Type Latch LS375 4042B 16
HC533 Octal D-Type Latch (3-State/Inv.) LS533 20
HCT533 | Octal D-Type Latch (3-State/Inv.) LS533 20
HC®63 Octal D-Type Latch (3-State/Inv.) LS563 20
HCT563 | Octal D-Type Latch (3-State/Inv.) LS563 20
HC573 ° | Octal D-Type Latch (3-State) LS573 20
HCT573 | Octal D-Type Latch (3-State) LS573 20
HC75 HC77
HCT75
10 2 1 1 10 ! 14 10
20 —2 [ 20 —2 2 20
30 —& 15 2 302 230
w0 LI w—L 5.
10 3a
11 ]
240
5 %o
LATCH [G12 _4-13 LATCH [G1.2 _3-12 T
SELECT | 63,4 $-7368 SELECT | G3,4 5-7369
Vecc = Pin4
Vcc = Pin5 GND = Pin 11
GND = Pin12 NC =Pins 7, 10
HC259 HC279
HCT7259
A ‘2 ‘5 o " —; ‘7 1a
LATCH lg Q1 EE5 20
seLecT|® T 5 o ;; 3 PR
7 a3 2R 5 13_ 40
% ae s 6
oata N —2] 10_qs | 2
11 g6 357
12 a7 ﬁ 12
m 14
clean M5 7 = 18
enasLE —£ =m0 8-
Vecc = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
L_ SGS-THOMSON
Y/ MICROELEGTRONIGS
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SELECTION GUIDE

s

LATCHES (Continued)
HC373 HC375
HCT373
0o = 2 a0 10— —— 10
o £ — a1 20 -7 2 o5
oz -1 _a: 30 -2 5 2
03 8 S o5 w015 5 2%
0,1 12 g, n_ o
os 14 :: as 1035
06 1 3 Q6 13 .0
07 18 9 a7 14 ZB
1" LATC G12 4-12
EhnsLe L€ ; SELECT {63, s- mm
OUTPUT. BE RRELE
ENABLE
Vee = Pin20 Vece = Pin16
GND = Pin10 GND = Pin8
HC533 HC563
HCT533 HCT563
o = b—2To 00 b
4 5 — 3 18 —
o1 p—— Q1 D1 p——— G1
02 2 b—& a7 02 —% b7 57
8 9 5 16 —
D3 p——Q3 03 p——Q3
0o 3 12 57 0c b 15 o
14 15 — 7 14 —
213 p——Q5 05 Qs
oo 17 16 o S [
18 19 — 9 12 =
07 p—— Q7 07 p—— Q7
1 i 1"
L e pte e ]
-
ENAsLe OF ENAeLE °F o
Vec = Pin20 Vee = Pin20
GND = Pin10 GND = Pin10
HC573
HCT573
00 2 19 Qo
o1 3 18 [e3]
p2 —% 7 a2
5 i6
D3 Q3
oo — S ae
05 ? 1 Qs
06 8 3 Q6
07 9 12 Q7
11
pdte e T
Bl =
Vec = Pin20
GND = Pin 10
£ SGS-THOMSON
Y/ (ICROELECTRONICS
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SELECTION GUIDE

MULTIVIBRATOR
Type Functional | Functional | Suggested
. Equivalent | Equivalent | Alternative | Package
Nmber Function LSTTL CMOS | LS5474 | DIP
54/74. 4000B 4000B
HC123 Dual Retrigg. Monostable Multivib. with Clear LS123 4538/4098 16
HC123A | Dual Retrigg. Monostable Multivib. with Clear LS123 4538/4098 16
HC221 Dual Monostable Multivib. with Clear LS221 4538/4098 16
HC221A | Dual Monostable Multivib. with Clear LSs221 4538/4098 16
HC423 Dual Retrigg. Monostable Multivib. with Clear LS423 4538/4098 16
HC423A | Dual Retrigg. Monostable Multivib. with Clear LS423 4538/4098 16
HC4538 | Dual Retrigg. Monostable Multivibrator 4538B LS423 16
HC123 HC221
HC123A HC221A
Vee Vee
REXT [ﬁ REXT
CEXT CEXT l"
u.,sl—l 15,7 u,el—| ||5,7
1.9 LB_S Q A 19 ﬁ
TRIGGER/ TRIGGER/
ENABLE ENABLE
INPUTS | 2,10 la12 5 INPUTS L 2,10] le12 5
qem 2T, cLear 21 s-10
Vce = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
HC423 HC4538
HC423A Cx' gyt
Ve
Yee A= <
¢ REXT u Z
€ o
I T s .
14.6 15,7 o
RRE] 113.5 o cear 2 s
TRIGGER/
ENABLE
INPUTS | 2 10 412 5 €x2 g,z
Ve
CLEAR EAL s-r21
LTl b
12 L oz
2A
meef oy |,
CLEAR —j" i
Vcec = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
Ei SG@%(-}T?MSON
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SELECTION GUIDE

DECODER / ENCODER
T Functional | Functional | Suggested
Nu!rg):er Function Equivalent | Equivalent | Alternative | Package
M54/74 LSTTL CMOS LS 54/74 DIP
54/74 4000B 4000B
HC42 BCD to Decimal Decoder LS42 4028B 16
HC131 3 to 8 Line Decoder Latch LS131 16
HC137 3 to 8 Line Decoder Latch (Inv.) LS137 4028B 16
HCT137 | 3to 8 Line Decoder Latch (Inv.) LS137 4028B 16
HC138 3 to 8 Line Decoder (Inv.) LS138 4028B 16
HCT138 |3 to 8 Line Decoder (Inv.) LS138 4028B 16
HC139 Dual 2 to 4 Line Decoder/Demultiplexer LS139 4556B 16
HCT139 | Dual 2 to 4 Line Decoder/Demultiplexer LS139 4556B 16
HC147 10 to 4 Line Priority Encoder LS147 16
HC148 8 to 3 Line Priority Encoder LS148 16
HC154 4 to 16 Line Decoder/Demultiplexer LS154 4515B 24
HC155 Dual 2 to 4 Line Decoder/ 3 to 8 Line Dec. LS155 16
HC237 3 to 8 Line Decoder Latch 4028B 16
HC238 3 to 8 Line Decoder 4028B 16
HC4028 | BDC to Decimal Decoder 4028B LS42 16
HC4511 | BDC to 7-Segment L/D/D (Led) 4511B LS47/48/49 16
HC4514 | 4 to 16 Line Decoder Latch 4514B - 24
HC4515 | 4 to 16 Line Decoder Latch (Inv.) 45158 LS154 24
HC4543 | BCD to 7-Segment L/D/D (LCD) 4543B LS143 16
HC42 HC131
A 15 1 o a 7 13 a
b2 vi sco |8 ——d 12,
N INPUTS | ¢ 2o 1 | seven
14 4 6 10 4 | SEGMENT
8 3—5 v3 — o DISPLAY
ADDRESS O_s Yé s e %T}]"f&'[s
INPUTS b—8_ vs —> ¢
c 13 b—1 Ve 14 g
9
0 = s I
12 A (Iib?PmU‘RtSJL E ; .
$-1395 L Treos
Vee = Pin16 Vee = Pin16
GND = Pin8 GND = Pin8
r SGS-THOMSON
Y/ CROELECTRONICS
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SELECTION GUIDE

DECODER / ENCODER (Continued)

32.

o7

HC137 HC138
HCT137 HCT138
- 1 -—
a2 S 75 A b—"%_ 7o
14 — 14 —
ADDRESS (o _2 o—0 V1 AODRESS | _2 Po— ¥1
INPUTS b3 3 INPUTS L3+
¢ 3 2 ¢ 3 L 12 33
b ' Y7 b1 37
b9 Vs b-10_ ¥s
b—2 Ve b9 TE
b1 V7 b7 V7
LATCH ENABLE GL -‘——-T 61 _j—]
G = SELECT | g7
SELECT 62 inputs S22
INPUTS g -8 s 7397 b 5-7398
Vec = Pin16 Vee = Pin16
GND = Pin8 GND = Pin8
HC139 HC147
HCT139
L —
ADDRESS [1A | b—— 1vo
INPUTS | g 3 b 5 W "
P2 o! 12
7 73 02 ——9
p——1Y3 13 9
03 — p——a
s 7 04 ——0 7_glsco
G 2 6 ADDRESS
oara 105 — 9 E:u c|outeuts
3
14 12 06 ——o| p——20
ADDRESS | 24 bl—zvn A
INPUTS |13 | b o 07 _5—0
b0 v 08 10 9
L9 v 0y 2
27400
= _15 i
26 3-19
Vec = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
HC148 HC154
b1 v
b vi
b— 77
0 s a2 L
00 TO o—— a0 AODRESS | ® : °“§— e
19 7 ADDRESS INPUTS c b6 75
or P~ *'[ourPurs 5 20 R
02 ——9 p——a2 P Yo
13 15 b—— V7
03 —f p——E0 S v
oa o, VI L v
INPUTS 2 P
05 ——9 b 7o
06 ——of P T
4 p—— viz.
07 —*—g
s b—15- i3
€l —— i
7201 1 e
- 18
[
e 2o
Vec. = Pin16 Voc = Pin24
GND = Pin8: GND = Pin 12
SGS-THOMSON -
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SELECTION GUIDE

DECODER / ENCODER (Continued)

o7

NICROELECTRONICS

DATA IN 1c ! 3—71V0 1 15
w2 ADDRESS _z | v
INPUT 8 A INPUTS At LT
p——1Y3 3 12
A2 v3
we o — tv
10
Y5
9
paTA N ZC —1'2 b—2-7vo ” ve
0 v L7 vq
11—
L b1
12 fald LATCH L_‘
L b—2-7v3 ENABLE ¢
seLecT  [©S1 —
stRoBE g% 1 NPUTS  lesp5 | s
INPUT 26 s-1003
Vcc = Pin16 Vcc = Pin16
GND = Pin8 GND = Pin8
A 15 v \
SeLECT 2] oy, A 2 vo
ineuTS | 8 1 12
v2 13 ralg
12 ADDRESS v2
H v3 INPUTS 12 s
1 F—— v3
Y4 1
10 vs o " —6- :45
2 ys 7
o .
T S v
6
GI———-——] | s
ENABLE HAA—j ]
INPUTS — 5 $-7405
G28 5-7837
Vee = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
HC4511 HC4514
1"
S0
S sy
10 s2
14 7
ADDRESS | o _2 v s
INPUTS By, Fo— ss
3 12 a2 S se
4 Y3 s 2 L g9
v ore | 21 I
19 ys o 22 17 o
S s 250
7
Y7 s
¥ gz
13
s
CLK—;—J 16 gy
- 15
ENABLE‘_GG_Z' s o s SIS
:Nmsn“:T——?
STROBE 2 s e
Vec = Pin16 Vec = Pin24
GND = Pin8 GND = Pin12
SGS-THOMSON
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SELECTION GUIDE

DECODER / ENCODER (Continued)

HC4515 HC4543
LI
95
0. ; A 5—D0— 22
8__ 53 10
g >
5= 3 il
2 s 5—: 8 D l>° ¢ | seven
aooress |8 7~ INPUTS — AY
HPUTS I w5 ORIVER
- |rc: -2 17 s_: c —‘Z >o—] 13_ .| outPuts
129 5o 15
el _D"—'
e Sn 4 14
EEE=H 0 _DO_ _Do_ 9
e 5w ) 7
I 0
B CONTROL Jg, 7
INPUTS
inmieir —23 7 »—? en & | - 6008
STROBE —— e
Ve = Pin 24 Vee = Pin 16
GND = Pin12 GND =Pin 8
‘7[ SGS-THOMSON
MICROELECTRONICS
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SELECTION GUIDE

REGISTER
Type Functional | Functional | Suggested
yP . Equivalent | Equivalent | Alternative | Package
Number Function
M54/74 LSTTL CMOS LS 54/74 DIP
54174 4000B 4000B
HC164 8 Bit SIPO Shift Register LS164 4034B 14
HCT164 | 8 Bit PISO Shift Register LS164 4034B . 14
HC165 8 Bit PISO Shift Register LS165 4021B 16
HCT165 | 8 Bit PISO Shift Register LS165 4021B 16
HC166 8 Bit PISO Shift Register LS166 4021B 16
HC173 Quad D-Type Register (3-State) LS173 16
HC194 4 Bit PIPO Shift Register LS194 40194B 16
HC195 4 Bit PIPO Shift Register LS195 4035B 16
HC299 8 Bit PIPO Shift Register (3-State) LS299 20
HC323 8 Bit PIPO Shift Register (3-State) LS323 20
HC595 8 Bit Shift Register Latch (3-State) LS595 4034B 16
HC597 8 Bit Latch Shift Register LS597 16
HC670 4 Word x 4 Bit Register File (3-State) LS670 16
HC4094 | 8 Bit SIPO Shift Register Latch (3-State) 4094B LS164 16
HC164 HC165
HCT164 HCT165
A 11
3 12 9
o]
e o e o EEfhwrs
ey 5 ac PARALLEL | O L
::) Q0 | PARALLEL Ms | e Z
QE | ouTPUTS F
' aF 6 =2
12 a6 H 6
cLock—2—b 13 an senaL { s 10
m_s_—? 57501 SHIFT/ LOAD'—,
CLOCK 2
CLOCK 15 5502
INHIBIT
Vec = Pin14 Veec = Pin16
GND = Pin7 GND = Pin8
HC166 HC173
A 2
8 - 13 SERIAL o —& 3
¢ = o SbThur 0ATA 20 2 20 para
PARALLEL | 0 —= INPUTS 30 —2 5 o[ OUTPUTS
Niors | € :C: w0 — —&—<a
Z 12 cLock b
" 14
INPUT A ENABLES |2 10
SERIAL / LOAD —= cLEar ’|5——
cuoon - — - S s I
CLOCK _— -
CLEAR 9
Veec = Pini1é Vec = Pin16
GND = Pin8 GND = Pin8

35



SELECTION GUIDE

REGISTER (Continued)
2 15
SERIAL J aa
3 ' aa DATA 3
A - " INPUTS K 14 og
PARALLEL | B 5 3 Q8 g:¥:LLEL« a b
ATA —_—
i) ¢ ac | Gureur s | 5 PARALLEL
o £ 2o PARALLEL | B ac | DATA
DATA c 8 OUTPUTS
INPUTS 7 12
2 [} ap
SERIAL SRISI . 10
oG sust cLock —— )
" S
CLOCK————J SHIFT/ LOAD '——l
CleaR— CLEAR S-7508
MODE so 2
CONTPOL |, 10 R—
Vecec = Pin16 Vec = Pin16
GND = Pin8 GND = Pin8
4-—7—- Qa’a --»7— Qala
18 1
semiaL | SL 2 o3 ag/g| seriat | SL— *—:—oale
ATA
s | sr 2 2 acrc mwputs | SR —— [~——ac/c|
—_— les1%_ Q0/0| PARALLEL DATA PORTS l+1“ QD/0| PARALLEL DATA PORT
5 (INPUTS1OUTPUTS) 5 (INPUTS7OUTPUTS)
N le=>—ae/
1S oe/ e sl qF/F
l>“—ac/6 £ a61/6
. LI , 16 qurm
2 - 8 8 .
CLOCK 04 |seriaL paTA CLOoCK 02 |[seRiaL DATA
|17 qu [OUuTPUTS |17 gu [ OUTPUTS
CLEAR S CLEAR ? ] '
1
mooe_ | S° 9 mooe _ | SO "
SELECT | g4 SELECT gy 29
— 2 - 2
ourpur | G! output | G
ENABLE | 53 3 5-7507 ENABLE | 53 3 5-7500
Vec = Pin20 Vee = Pin20
GND = Pin 10 GND = Pin10
HC595 HC597
SERIAL SERIAL
OATA {SER il 5 aa DATA { seR —- | 5 4
INPUT B TP INPUT " L s
SHIFT {scu SHIFT o
cLock 2_qc EXAREIELE L2 ¢
LaTCH {ncu 12 3 PARALLEL LaTCH 12 3 !
cLock o0l PAta clock | RCEK . O oaraEt
s QE | outPuUT e— € INPUT
aF le2— ¢
£ a6 e 6
7 oW | SERIAL e 7w | seriaL
9 DATA 9 DATA
GH | ouTPUT ——aH | ouTPUT
SCLEAR o ¥ SCLER 2o ]
- 13
Eﬁ.{;&'{ ° s 1509 SL0AD 13 5110
Vcc = Pin16 Ve = Pin16
GND = Pin8 GND = Pin8
‘7’ SGS-THOMSON
MICROELECTRONICS
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SELECTION GUIDE

REGISTER (Continued)
HC670 HC4094
SERIAL IN L [e3}
o "5 ': a1 Z a2
iNpats | 02 =, . 92 touteuts 7 gj —_—
03
os 2 5 a4 ": as [ OUTPUT
1346
5 12 qq
READ [ RA — 11
SELECT RB 5 Qs
, T 95 [ cascaoe
were ’w,x ‘g | 10 s outeur
we
ENABLE fpgpp M — s mn OUTPUT o 15 s-1512
ENABLE
Veec = Pin16 Vee = Pini16
GND = Pin8 GND = Pin8
£ SGS-THOMSON
Y/ (iCROELECTRONICS
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SELECTION GUIDE

COUNTERS
Type Euncticl)na: Eunctit:nal iﬁggested Pack
. quivalen quivalent ernative ackage
anber Function LSTTL cMos | Ls5474 | DIP
54/74 4000B 4000B
HC160 Sync. Decade Counter with Async. Clear LS160 40160B 16
HCT160 | Sync. Decade Counter with Async. Clear LS160 401608 16
HC161 Sync. Binary Counter with Async. Clear LS161 40161B 16
HCT161 | Sync. Binary Counter with Async. Clear LS161 40161B 16
HC162 Sync. Decade Counter with Sync. Clear LS162 40162B 16
HCT162 | Sync. Decade Counter with Sync. Clear LS162 40162B 16
HC163 Sync. Binary Counter with Sync. Clear LS163 40163B 16
HCT163 | Sync. Binary Counter with Sync. Clear LS163 40163B 16
HC190 BCD Up/Down Counter Sync. LS190 4510B 16
HC191 4 Bit Binary Up/Down Counter Sync. LS191 4516B 16
HC192 Sync. Up/Down Decade Counter LS192 40192B 16
HC193 Sync. Up/Down Binary Counter LS193 40193B 16
HC292 Programmable Divider/Timer LS292 16
HC294 Programmable Divider/Timer LS294 16
HC7292 | Programmable Divider/Timer 16
HC7294 | Programmable Divider/Timer 16
HC390 Dual Decade Counter LS390 4518B 16
HC393 Dual Binary Counter LS393 4520B 14
HCT393 | Dual Binary Counter LS393 4520B 14
HC590 8 Bit Binary Counter Register (3-State) LS590 16
HC592 8 Bit Binary Counter Register LS592 16
HC593 8 Bit Binary Counter with Input Register (3-State) LS593 20
HC690 Decade Counter Register (3-State) LS690 20
HC691 4 Bit Binary Counter Register (3-State) LS691 20
HC692 Decade Counter Register (3-State) LS692 20
HC693 4 Bit Binary Counter Register (3-State) LS693 20
HC696 U/D Decade Counter Register (3-State) LS696 20
HC697 U/D 4-Bit Binary Counter/Register (3-State) LS697 20
HC698 U/D Decade Counter Register (3-State) LS698 20
HC699 U/D 4-Bit Binary Counter/Register (3-State) LS699 20
HC4017 | Decade Counter/Divider 4017B 16
HC4020 | 14-Stage Binary Counter 4020B 16
HC4022 | Octal Counter/Divider 4022B 16
HC4024 | 7-Stage Binary Counter 4024B 14
HC4040 | 12-Stage Binary Counter 4040B 16
HC4060 | 14-Stage Binary Counter/Oscillator 4060B 16
HC40102 | Dual BCD Programmable Down Counter 40102B 16
HC40103 | 8 Bit Binary Prog. Down Counter 40103B 16
HC4518 | Dual Decade Counter 4518B 16
HC4520 | Dual 4 Bit Binary Counter 4520B 16
r' SGS-THOMSON
Y/ MICROELEGTROMICS
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SELECTION GUIDE

COUNTERS (Continued)
HC160/HC162 HC190
HC161/HC163
HCT160/HCT162
HCT161/HCT163
15 3
3 14 | A Qaa
A — Qo
= b 1% o e o°leco
DATA 5 12 | OUTPUTS iwputs | ¢ - £ qc[ourputs
INPUTS C Q2 9 7
6 11 o ao
0 — a3,
MAX/MIN OUuT
2 15 clock 4 b—'3_ RPPLE Clock ouT
cLock |—— carrv out
) 7 TesE 4
CLEAR COUNT 5
Torp — UPIDOWN 4y
7 e LoAD s-nn
COUNT _[ENABLE P—
ENABLES| ENABLE T —
Vce = Pin16 Vee = Pin16
GND = Pin8 GND = Pin8
HC191 HC192
o | 1s 3 L 3 g
giany | & ! L a5 | GiRary eco o ! 2 as|sco
Deors | ¢ 2 & gclourruts bt | ¢ -2 |6 oc(outputs
o 2 a0 o 2 7 a0
12 5 12
MAX/MIN OUT COUNT UP —— b—2_ carRv oUTPUT
cLock 14 b—2 RPPLE CLOCK OUY COUNT DOWN—=—T> b—13_ sorrow oUTPUT
TweE 4 ,_OADL__T
COUNT 5
UP/DOWN
10AD L. 8- cLeaR—& s-rem
Vce = Pin16 Veec = Pin16
GND = Pin8 GND = Pin8
HC193 HC292/HC7292
|
BT A L. 2 OAJ A 10 ™1
= 1 2 4-BIT 1 6 TEST
BINARY | B a8 8 2
poTs | ¢ Jo | & ac:gm“\’%S orta el © 15 13 1oy POINTS
o 2 7 oo‘l o —':—‘
. 3
COUNT UP b—2_ carav outPur .
. 13
COUNT DOWN P-—— BORROW OUTPUT CLK 1 ——— 7 DATA
cLock ok 2 ——1 Q } ouTPUT
ToAD LN
SR
CLEAR i erra
Veec = Pin16
Vce = Pin16 GND = Pin8
GND = Pin8 NC =Pins 9, 12

&7 SETHOMEON
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SELECTION GUIDE

COUNTERS (Continued)
HC294/HC7294 HC390
2 3 TEST 1,15 - 3,13
A i . 2 .
T POINT A CLock—1 2 =2 aa
DATA 8
15
WPUTS| ¢ —2
o —“4 |
AL,
4 412 - 6,10
ICLK 1 ———> 7 DATA B CLOCK ———q .
CLOCK ! Q N ac
letkz —= ouTPUT COUNTER [, ¢ o
CLR _” .._i 5= rasb CLEAR 2.4 $=7437
Vee = Pin16
GND = Pin8 Vee = Pin16
NC=Pins6,9,10,12,13 GND = Pin8
HC393 HC590
HCT393
CEAR [Ferr 2 5
INPUT {CCLR I ) oA
— aB
COUNT
ain A ENABLE] CCKEN — Qac
. c10 g - Q0| BiNARY
11 BINARY P
cLock 13 o coumRen 5.9 o —SZE OUTPUTS
6.8 40 "o
QK
cLear 212 s-ae3 13 9__==o| RIPPLE CARRY
cLock { RCK P nco} ouTPUT
QUTPUT [ — 14
ENABLE { G s-2039
Vecc = Pini14 Vecc = Pin16
GND = Pin7 GND = Pin8
HC592 HC593
—4'6 ! Qa
cean g 0 15 cLock | Rex oL a0
HBur {CER o lee2 /08
counit Icc" 2 P cLean { cor 2 o2 c/ac
il INPU &
gniasLel K EY y ;o¢ ‘5 [~ °/90 | ginary
Q0| ginaRY ‘E:S:’B"L'Ei CCK EN L5 grqe [ OuTPUTS
4 qg( outPuTS 1% 6
5 CCKEN —( «u—‘, FIQF
e °F le=—" GraG
o6 RCKEN 1 -‘.%- won| e
1 onl cex 2 b b—— ACO | CARRY
RCK D_Q_'pc—a} RIPPLE CARRY ouT
cock | outpuT
- g cwomp —=—J
gt |E ] T
uy
ENABLE l 722 L
Vece = Pini6 Vee = Pin20
GND = Pin8 GND = Pin 10

40
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SELECTION GUIDE

COUNTERS (Continued)
N 3 8 o, N 3 LI,

4 17 B8CO 4 17 &4 BIT
oata B 5 6 21 outpurs oata  |B s 16 0% | BinaRy
INPUTS  |C —— ac INPUTS |C ac | OUTPUTS

o L 15 op o 6 5 ao

7 7
enasLe |ENP M enasLe [ENP —

INPUTS  |gnT L INPUTS  |gnt 4 19 RIPPLE

9 [—— RCO CARRY 9 RCO | CARRY
cLock  [RCK b CLOCK  |RCK out
INPUTS |eop —2 b INPUTS eop —2_|

—_ IR
cLear  CCLR _‘T CLEAR CC'—“
INPUTS  |RctR —2 INPUTS ncuz
R e
— —
Loa0 132 Torp 12
ouTPUT (T . TPUT (T .
RkaLE {6 sorea et 15 S-reen
Vee = Pin20 Vecc = Pin20
GND = Pin 10 GND = Pin 10
N 3 8 oa ” 3 18

4 17 8co 4 17 4 BIT
oata  |® 5 e 2B outeurs oata  |® S o 0B BINARY
INPUTS |C I—— QcC INPUTS |C ac | OUTPUTS

1 1
o s L5 o o u 5 a0

7
enasLe |ENP " enapLe |ENP "

INPUTS  lent 19 RIPPLE INPUTS  |enT 19 RIPPLE

9 L RCO | CARRY 9 RCO | CARRY
CLOCK  |RCK out CLOCK  |RCK > out
INPUTS CCK 2 b INPUTS cCK 2

— 9 — Y
CLEAR | CCLR CLEaR | CCLR
INPUTS  |RelR —2 INPUTS |RETR —2
[ L — RT L
-~ —_— 1
L0AD ‘32 LoD ,:;
oUTPUT (T . ouTPUT T -
ERnote (G e ERasLe 16 Brres
Vee = Pin20 Vee = Pin20
GND = Pin10 GND = Pin10
1
Ia 3 5 oa A 3 2 oa
_& 17 8co 4 17 4 BIT
osta | 5 e U2 outeuts pata  |B S 16 08| BinaRy
NPUTS  |C ac INPUTS |C ac | OUTPUTS
6 15 6 15
o — ap o & —— ao
— 7 — 7
enssLe |ENP 3 enasLe |ENP e
WPUTS | EnT 4 19 RIPPLE INPUTS |ERT  ——of 19— | RIPPLE
- 9 RCO | CARRY 9 RCO | CARRY
CLOCK  JRCK ouT CLOCK  |RCK b ouT
1NPUTS lcCK 2 b INPUTS cck 2
T
urp = urp - 1
0OWN 1”“3 pown  {U/D 5
CLEAR {TCIR CLEAR
iNpuT \CCLR WEoR {EcR "
RIC RIC
2t — 13
L0aD Los0 —>
ouTPUT (T e ouTPUT T .
Rtk (o Sores CrraLe 16 sorea
Vec = Pin20 Vee = Pin20
GND = Pin10 GND = Pin10

o7 S HOMON
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SELECTION GUIDE

COUNTERS (Continued)
A 2 _ on a 3 LI
4 17 BCD 4 17 4 BIT
oata  |® 5 6 02| outPuts oata | p e 00| BimaRy
INPUTS  iC ac INPUTS  |C — | |16 ¢ |OUTPUTS
o 6 5 o0 o 6 S o0
4 — 1
enasLe |ENP ——( enasLe |ENP ——d
INPUTS |ER 4 o 19 — | RIPPLE INPUTS |gR7 14 g 19 — | RIPPLE
s RCO | CARRY 9 RCO { CARRY
clock  [RCK  —— ouT cLock |PCK ouT
INPUTS ]CCK 2 INPUTS cCcK 2
J
— P/ -
Bown }U’D L] | Bown  {us —
e {oom o [ fEtR  feom 2
YT A ‘ e U
Loao -"Jz | Loa0 71‘:
OUTPUT .5 PR OuTPUT & R Sree
ENaBLE © * EnABLE 1O e
Vee = Pin20 Vee = Pin20
GND = Pin10 GND = Pin 10
HC4017 HC4020
2 a0 2 a1
2_ 7 _ae
L2 5_as
L7 03 ; a6
clock —* 9 o pecaoe a?
1_ gs| OUTPUTS 10 AERIY
CLOCK 13 5 CLOCK ——P> 12 OUTPUTS
—— as| 2 as
ENABLE 6 o LLEP)
9 [o]] 15 an
II Qs ! an
2 a3
2 carRv out 3 an
cean 25| s-ns CLEAR-‘—‘——[ s-nst
Vcc = Pin16 Vecc = Pin16
GND = Pin8 GND = Pin8
HC4022 HC4024
Z_qo
cLock 4 Lo
202 12 g
o3 outPUTS - 02
M oa. P
4 as — 1 6 o
s cLock —q 4
as 5 a5
10 .
Q7 as
3_a7
'2_CARRY
our RESET —2——— T . oiss
CLOCK TE 13
ENABLElS_‘?
CLEAR s-1s2
Vecc = Pin16 Veec = Pint4
GND = Pin8 GND = Pin7
NC =Pins 6, 9 NC =Pins 8, 10, 12
(37 SGS:THOMSON
MICROELECTRONICS
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SELECTION GUIDE

COUNTERS (Continued)
HC4040 HC4060
po PO
at I l
02 0| s
£ a3 - o
5 a4 - ®_ as
3_as 4 g6
crock 24 i as &
4 Qa7 A as
2 qs :: as
12
Qs [—— o
14 1
}—0‘0 F—— a1z
—15_ on 2 an
HU‘Z }—3014
CLEAR o] s ese CLEAR—‘Z———J 5= 7ass
Vec = Pin16 Voc = Pin16
GND = Pin8 GND = Pin8
HC40102 HC40103
LENTN ; 10
cLock —— }—5— n CLOCK o n
6 ., =2
7
J3 | DECADE J3{ BINARY
10, ( outpPuTs 10, ( outPuTs
[TH :; 15
12 g 6
3o, b" 37
14 ARRY OUT 14 CARRY OUT
i TorzD| SeRe" cerect €OIZD{7eRo pETECT
w2 A |
APE 9 CONTROL APE 9 CONTROL
E 15 INPUTS ﬂ 15 INPUTS
SPE SPE
Ciice —2 sese Cice 2 o750
Vee = Pin16 vﬁ; = Pin16
. GND = Pin8 GND = Pin8
HC4518 HC4520
1clock 2 100 aco 1cLock 3 1a0 BT BINARY
; 101 ogwur 2 ; 1a1 %lgsgr
1EnaBLE — 1az| WORO TENABLE 1az| WO
5 a3 5 a3
7
Tcear — I 1CLEAR ]
9 11 9 11
2 CLOCK 2 200 8co 2 CLOCK 12 :0? 4-BIT BINARY
9 e OUOTF?DUT 13 N %‘3;56"
2enssLe -2 13 202 [ W 2enasLe —2 2 2q;
1% 503 5 203
2 cLear 22 I s-mse 2 cLear 22 o159
Vec = Pin16 Veec = Pin16
GND = Pin8 GND = Pin8
Ly7 SGS-THOMSON
Y/ HiCROELECTRONICS
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SELECTION GUIDE

MULTIPLEXER
Tvpe Functional | Functional | Suggested
Nu‘r,:ber Function Equivalent | Equivalent | Alternative | Package
M54/74 LSTTL CMOS LS 54/74 DIP
54/74 4000B 40008
HC151 8-Channel Multiplexer LS151 4512B 16
HC153 Dual 4-Channel Multiplexer LS153 16
HC157 Quad 2-Channel Multiplexer LS157 16
HCT157 | Quad 2-Channel Multiplexer LS157 16
HC158 Quad 2-Channel Multiplexer (Inv.) LS158 16
HCT158 | Quad 2-Channel Multiplexer (Inv.) LS158 . 16
HC251 8-Channel Multiplexer (3-State) LS251 4512B 16
HC253 Dual 4-Channel Multiplexer (3-State) LS253 16
HC257 Quad 2-Channel Multiplexer (3-State) LS257 16
HCT257 | Quad 2-Channel Multiplexer (3-State) LS257 16
HC258 Quad 2-Channel Multiplexer (3-State/Inv.) LS258 16
HCT258 | Quad 2-Channel Multiplexer (3-State/Inv.) LS258 16
HC298 Quad 2-Channel Multiplexer Register LS298 16
HC352 Dual 4-Channel Multiplexer (Inv.) LS352 16
HC353 Dual 4-Channel Multiplexer (3-State) LS353 16
HC354 8-Channel Multiplexer/Register (3-State) LS354 4512B 20
HC356 8-Channel Multiplexer/Register (3-State) LS356 4512B 20
HC4016 | Quad Bilateral Switch 4016B 14
HC4051 | 8-Channel Analog Multiplexer/Demul. 4051B 16
HC4052 | Dual 4 Channel Analog Multiplexer Demul. 4052B 16
HC4053 | Triple two Channel Analog Muitiplexer Demul. 4053B 16
HC4066 | Quad Bilateral Switch 4066B 14
HC4316 | Quad Bilateral Switch 16
HC4351 | 8-Channel Analog Multiplexer/Demul. 4051B 20
HC4352 | Dual 4 Channel Analog Multiplexer Demul. 4052B 20
HC4353 | Triple two Channel Analog Multiplexer Demul. 4053B 20
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MULTIPLEXER (Continued)

HC157 / HCT157 HC251
HC158 / HCT158
a2 00 ;
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HC258 / HCT258 (Inverting Outputs)
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MULTIPLEXER (Continued)

HC353

HC354

INPUT

Ery 10
controL q 8

e rarey

Vcc = Pin 20 = Positive analog and digital power supply
Vee = Pin 7 = Negative analog power supply

GND = Pin 8 = Negative digital power supply

Control inputs are referenced to GND analog channel are
referenced to Vee. Vee must be < GND
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L]
INHIBT Jraree)

Vcc = Pin 20 = Positive analog and digital power supply
Vee = Pin 7 = Negative analog power supply

GND = Pin 8 = Negative digital power supply

Control inputs are referenced to GND channel are
referenced to Vee. Vee must be < GND
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MULTIPLEXER (Continued)
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Vee = Pin 20 = Positive analog and digital power supply
Vee = Pin 7 = Negative analog power supply v onrorr contmo 2 -
GND = Pin 8 = Negative digital power supply Vcc = Pin14
Control inputs are referenced to GND analog channel are GND = Pin7
referenced to Vee. Vee must be < GND 11/0: 21/0: 31/0O: 41/0 = Analog Inputs/Outputs
HC4316 HC4351
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Vcc = Pin 20 = Positive analog and digital power supply
Vee = Pin 9 = Negative analog power supply
GND = Pin 10 = Negative digital power supply

"—l l—'m
BNARY A
s ___l
Vec = Pin 20 = Positive analog and digital power supply
Vee = Pin 9 = Negative analog power supply
GND = Pin 10 = Negative digital power supply
Control inputs are referenced to GND analog channel are
referenced to Vee. Vee must be < GND

Vecc = Pin16 | Control inputs are referenced to GND analog channel are
GND = Pin8 referenced to Vee. Vee must be < GND
HC4352 HC4353
T T
-4 -
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Vce = Pin 20 = Positive analog and digital power supply
VEee = Pin 9 = Negative analog power supply

GND = Pin 10 = Negative digital power supply

Control inputs are referenced to GND channel are-
referenced to Vee. Vee must be < GND
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COMPARATORS
Type Functional | Functional { Suggested
Equivalent | Equivalent | Alternative | Package
Naaper Function LSTTL cMOS | LS5474 | DIP
54/74 4000B 4000B
HC85 4-Bit Magnitude Comparator LS85 4063B/4585B 16
HC688 8-Bit Equality Comparator LS688 20
HCT688 | 8-Bit Equality Comparator LS688 20
HC85 HC688
HCT688
po —2
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20 s, | oy ]
2; 13 weuts | P4 %
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15 5 15
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Vec = Pin16 Vee = Pin20
GND = Pin8 GND = Pin 10
ADDER
Type Functional | Functional | Suggested
. Equivalent | Equivalent | Alternative | Package
Nner Function LSTTL CMOS LS5474 | DIP
54/74 4000B 4000B
HC283 4-Bit Binary Full-Adder LS283 4008 16
HC283
Al s
sy, 22— .
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ALU
T Functional | Functional | Suggested
Nu!r,r'l)beer Function Equivalent | Equivalent | Alternative | Package
M54/74 LSTTL CMOS LS 54/74 DIP
54/74 4000B 40008
HC181 Arithmetic Logic Unit LS181 40181B 24
HC182 Look Ahead Carry Generator LS182 401828 16
HC181 HC182
0 24 b—2_ %o
- .23 o 10 =7
wope % 21 4 il Z—; SoTsuRe! 5 —~
g — , = _2
A3 g 13- 73 gf?gg&ene P 15 b——% PRO(PCAAGRABI’VE
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OPERATION | 51 —= s e CARRY N—2 Chez obTrurs
inpors | sz e
s3 =2
M 8
Vec = Pin24 Veec = Pin16
GND = Pin12 GND = Pin8
PARITY TREE
Type Functional | Functional | Suggested
. Equivalent | Equivalent | Alternative | Package
N
o Function LSTTL CMOS | Lss5474 | DIP
54/74 4000B 4000B
HC280 9-Bit Parity Generator / Checker LS280 4001B 14
HC280
A 8
8 S
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woRoy f_u 6 5000 paRiTy | OUTPUTS
G 1
w2
| —
Vec = Pin14
GND = Pin7
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GENERAL AND APPLICATION INFORMATION

INTRODUCING HS-C2 MOS

The rapid advances recently made in silicon-gate
CMOS technology have lead to the introduction of
a logic family that sets new and much higher stand-
ards of performance.

This family called HS-C?*MOS*, exhibits a greatly
improved speed/product performance when com-
pared with other existing logic families and allows
greater flexibility in both system design and configu-
ration.

The HS-C?MOS family is pin compatible with indus-
try standard LSTTL and many of the CMOS 4000B
types. It does, however, have considerable advant-
ages over both LSTTL and earlier generation
CMOS in terms of power consumption, speed,
*noise immunity and supply voltage range.

This new family of high performance devices is
being jointly developed and manufactured by ST
and Toshiba who between them have many years
of production and marketing expertise in the field of
CMOS logic. The synergism of two major manufac-
turers will ensure the rapid introduction of the family
into the market place and will guarantee its conti-
nuity, and continuing development.

HS-C?MOS will offer to the user a cost-effective and
high performance solution to an ever increasing
number of applications and open up the way to truly
light weight field portable instruments and ad-
vanced systems.

High Speed

The HS-C?MOS logic family has been designed to
match or better the dynamic characteristics of
LSTTL thus giving a high performance family which
can be used wherever high speed as well as low
power consumption is important. (See Fig. 3)
Propagation delays for the new family are around
ten times lower than those for metal-gate CMOS
devices and in the order of five times lower than
earlier silicon-gate devices.

Figure 2 - Propagation Delay Time vs. Load
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Low Power

For every reduction in system power there comes
acorresponding reduction in system costs. Smaller,
lighter power supplies can be used, heatsinks can
be eliminated or drastically reduced in size, forced
air cooling can often be dispensed with and more
devices can be included on a single board. All this
translates into better utilization of printed circuit
board real-estate and a bottom line that reads
“lower costs”.

CMOS has an enormous and well established ad-
vantage over LSTTL in terms of power consump-
tion. Typical quiescent dissipation per gate for
CMOS is in the order of 10 nW whilst for LSTTL a
typical value is up around the 8 mW mark. At a
system level too the HS-C*MOS family offers a
power reduction of more than 100 times when
compared with LSTTL.

Figure 5 - System Power Dissipation

Figure 4 - Current Dissipation vs. Operating
Frequency
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Wide Fanout

The output driving capabilities of LSTTL have been
matched by the HS-C?MOS family. Each device is
able to sink or source up to 4 mA, in other words
they can drive up to 10 LSTTL loads. Buffers and
bus drivers have increased performance and can in
fact drive up to 15 LSTTL loads. This has been
achieved while maintaining the low input current,
which is characteristic of CMOS, and without sacri-
ficing either speed or noise immunity. Furthermore
the design of the HS-C?MOS devices has resulted
in equal rise and fall times which results in easier
design and allows optimum speed and AC perfor-
mance to be obtained.

54

FANOUT FROM HS-C?MOS TO CMOSB,
LSTTL, TTL, STLL, ASLTTL
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Figure 6 - Output Driver Capability

loyt (MA)
3
ot IIOHI s-7821
s -—
S —_—
P— ot llon| h;%
3 — \ \ \
2 —_—
11— \
— \ ho” ToL [1onl
\ T
HC BUSBUFFER HC STANDARD LSTTL cM0sB

Figure 7 - High Noise Immunity
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ON

High Noise Immunity

In many applications high immunity to noise is of
particular importance. This is why CMOS, with its
characteristic high noise immunity, is already to be
found in many computer peripherals, industrial cir-
cuits, telecommunications applications, and
numerous other applications in high noise level
environments. The LOW level and HIGH level noise
immunity of the HS-C®MOS family is better than
28% in both cases. This is notably better than for
LSTTL where the margins are only 8% of Vcc at
LOW level and 14% of Vcc at HIGH level. These
figures assume a Vcc of 5V, at higher voltages the
superiority of HS-C*MOS becomes even more ap-
parent.

Figure 8 - Supply Voltage Range

Wide Operating Voltage Range

The HS-C®MOS family devices are all capable of
working with supply voltages ranging from 2 V up
to 6 V. This is an important factor when viewed in
the light of future developments, where the trend is
towards memories and microprocessors which will
work with supply voltages lower than 5 V. With the
HS-C®MOS family it is possible to use less precise,
and therefore cheaper, power supplies or even low
voltage batteries. This, coupled with the exception-
ally low power consumption, common to the entire
family, opens up the way for a whole new generation
of light weight, high performance systems and in-
struments.
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Input Output Protection

The HS-C®MOS, in addition to improved perfor-
mance and power consumption, also feature im-
proved input protection. This has been achieved by
employing a resistor structure at all imputs.
The resistor slows down the fast input transients

generated by electrostatic discharge and dissi-
pates some of the associated energy. Although
these input resistors, in conjunction with the input
diode, give improved levels of protection, it is still
advisable to follow the usual CMOS handling pre-
cautions.
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GENERAL AND APPLICATION INFORMATION

MAIN FEATURES OF THE HS-C? MOS SERIES

High Speed Operation

LSTTL speed fmax = 60 MHZ typical

Low Power Dissipation

Micro Watt Dissipation.
1A SSI

Quiescent Currentlcc= 2 pAF/F Ta=25°C
4 uAMSI

High Output Current

Fanout of 10 LSTTL Loads (15 for buffers)

Symmetrical Output Buffer

Equal lon and lo

High Noise Immunity

VniH = VniL = 28% Ve (Min.)

Wide Operating Voltage Range

HCVcc=2to6V
HCT Vce = 4.510 5.5V

Epitaxial Substrate to achieve Latch-up free operation.

Protection networks on inputs and output pins

guarantee >2KV ESD protection (class 2 MIL-STD-883D).

Pin and Function Compatible with Equivalent LSTTL and Some Popular Types of HCC/HCF 4000 series.

Wide Range of Products.

Second Source Available.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t07 Vv
\ DC Input Voltage —-0.5t0 VCC + 0.5 \"
Vo DC Output Voltage —0.5t0 VCC + 0.5 Vv
Ik DC Input Diode Current +20 mA
| lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin + 25 (+ 35 buffer) mA
Icc or IgnD DC VCC or Ground Current + 50 (+ 70 buffer) mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature —65t0 150 °C

Absolute Maximum Rating are those values beyond which damage to the device may occur. Functional operation under

these condition is not implied.

(*) 500 mW: < 65 °C derate to 300 mW by 10 mW/°C: 65 °C to 85 °C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage (HC) 2t0 6 Vv
Vee Supply Voltage (HCT) 45t05.5 Vv

Vi Input Voltage 0to Vee \
Ta Operating Temperature ~ 74HC Series -40to 85 °C
54HC Series —55t0 125
tr b Input Rise and Fall Time 2V 0 to 1000 ns
Vee { 4.5V Oto 500 ns
6V Oto 400 ns
L7 55 THOMSON
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COMPARISON OF LOGIC FAMILIES

Parameter Test Conditions HC-C? MOS LSTTL CMOS B
2327%?‘2"1 2 g'ﬁ)y Time VCC =5V 8ns (typ) 10ns(typ) | 125ns (typ)
i e e e Th-gete 60MHz (typ) | 45MHz (yp) | 7MHz (typ)
%Jé?gfem Power Dissipation g)r;/gl;/ g:lt ;Z??aeégt:re 0.01 W (typ) 8 mW (typ) 0.01 uW (typ)
\\;:E Noise Margin g?/gr: aﬁ :t/amp. range ? 55 \\// ((rrrg;()) O.S ¥ %?}) :.1)55 \\//((rr'111|2>)<)
O owmcwenon) | SmaeTreEe | dmamn | ogmama | oz
Operating Voltage Range HCJC4éstL°65\)5V 4.75t05.25V 3to 18V
oot e roe | SHCISNECS |8 5[40 0% | 4R 4

L7 205 THOMSON

58




GENERAL AND APPLICATION INFORMATION

THE HS-C?MOS PROCESSV

1. The Si-Gate Process

The M74HCXXX/54HCXXX family achievesiits high
speed operation, by means of an advance high
performance Si-Gate process.

The advantages of Si-Gate versus metal gate
CMOS are already well known and described. Here
is a brief summary.

— The process uses self aligned source and draing
diffusions which have the advantage of reducing
gate to source and gate to drain overlap capacit-
ance. This, in turn, reduces the Miller capacit-
ance during the switching of the basic inverter
which leads to an increase in speed.

— Better reliability: it has been proved that use of a
silicon electrode as a gate of a MOS transistor
gives better threshold voltage stability and there-
fore a more reliable basic structure under voltage
stress.

— Recessed oxide isolation allows a thicker field
oxide and therefore lower unit capacitance be-
tween interconnection and the grounded sub-
strate. A decrease in the parasitic capacitance is
therefore obtained and speed performance is
improved.

2. The Scaling Theory

Despite its advantages, the use of a Si-Gate pro-
cess instead of metal gate of equal dimensions is
not sufficient to achieve speed performance com-
parable with LPS logic families.

Therfore a high performance Si-Gate process has
been developed based on the “Scaling theory”. The
scaling theory of the physical dimensions of the
transistor was developed originally by IBM (Den-
nard ed al.) in 1974.

Scaling is the step which has contributed most to
the outstanding improvement in performance ob-
tained by the MOS technologies in the last decade.
This theory predicts that if the physical dimensions
of a MOS transistor and the power supply voltage
values are decreased by a constant factor K, and
all the substrate doping level are increased by the
same factor, the DC characteristics of the transistor
remain unchanged.

The advantages of such an approach are quite
straight forward

— the chip size is reduced by a factor K

— the delay times are reduced by a factor K

The Scaling theory is easy to explain, but it is much
more difficult to obtain in a production enviroment
because the progressive reduction of the physical
dimensions put sever constaints on the type of
equipment and on the spreads allowed in produc-
tion control.

The recent improvement obtained by equipment
manufactures in the field of photolithography and
dry etching has been used extensively by ST to
obtain a stable, reproducible production process,
which is used in the production of all the devices in
this new family.

3. The HS-C?°MOS Process

The following is a simplified description of the
HS-C?MOS process.

After initial oxidation of the starting material, which
is N-type, windows are defined in the photoresist
material and the initial oxide is removed (fig. 1). An
implantation step is then performed (fig. 2) and after
photoresist removal a diffusion step is carried out
to define the P-well areas (fig. 3).

Figure 1 - Starting N-type with Windows in Oxide
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Figure 2 - P-Well Boron Implantation
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Figure 3 - P-Well Boron Redistribution
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Figure 4 - Si3N4 Deposition
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A-Silicon nitride layer is deposited on all the surface
of the wafer (fig. 4) and by a masking step all the
active areas (source, drain, gate) of both P-channel
and N-channel transistors are defined (fig. 5).

The field threshold values are controlled by suc-
cessive implantation steps both on the P-well sur-
face (fig. 6) and substrate area (fig. 7).

After these steps the field oxide is grown (fig. 8).
During the recessed oxidation step the diffusion of
previous implanted dopants is effected.

After Gate oxidation, threshold voltage control of
both the P-channel and the N-channel transistor is
carried out using two successive masking steps.
During these operations surface concentration of
the gate areas is obtained to optimize the threshold
voltage values against input noise and propagation
delay time.

A crystalline silicon layer is deposited on all the
surface of the wafer and then masked and etched
to define the gates of all the transistors. (fig. 9).
Source and draing predeposition and diffusion of the
N-channel transistors is the next step (fig. 10). The
source and drain of the P-channel transistors are
made, with an additional implantation step (fig. 11).

60

Contacts are defined and etched (fig. 12), an inter-
connection layer (metallization) is defined to inter-
connect all the active elements in the integrated
circuits (fig. 13a, b).

Figure 7 - N Implantation Phospherais
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Figure 8 - Field Oxidation

STARTING MATERIAL

S-718s

Figure 9 - Si Poly Gate Definition
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Figure 10 - N* Predeposition and Diffusion
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Figure 11 - P * Predeposition and Diffusion
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Figure 12 - Al-Si Deposition tai.si= 7000 A
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Figure 13a - Metal Interconnection
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Figure 13b - Metal Interconnection Definition
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Double Layer Glass Passivation
SGS-THOMSON HSCMOS family uses a double
layer P-VAPOX and SI3N4 passivation that gives
improved protection to die encapsulated in plastic
packages.

7 (;!EE%EMU@@

Process Description

The process consists of a two layer film of P-Vapox
(phosphorus doped silicon oxide) and Si3N4 (silicon
nitride), obtained by two different masking and etch-
ing steps to avoid defects caused by lack of dielec-
tric integrity.

The process gives good metal step coverage
together with PECVD (Plasma Enhanced Chemical
Vapox Deposition) to avoid cracking near metal
edge and possible hillocks defects.

The double layer enables us, by means of an
appropriate oversize, either at the boundaries of the
die side or at the bonding pad side, to ensure full
sealing of the underlying P-Vapox layer.

This prevents the layer from being exposed to
moisture coming from the package. Thus the prob-
ability of metal corrosion on the bonding pad due to
phosphoric acid is drastically reduced.

As a result the die is provided with a very good
humidity immunity.

Process flow

(After metal maks)

P-VAPOX DEPOSITION WITH 4%
PHOSPHORUS CONCENTRATION

Ve

P-VAPOX MASK AND
PLASMA ETCH

-

SILICON NITRIDE
DEPOSITION

Vs

SILICON NITRIDE MASK WITH
OVERSIZE ON BONDING
PAD AND DIE BOUNDARIES

OMSON
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GENERAL AND APPLICATION INFORMATION

Figure 14a - Typical Microsection of an 4. Summary
HSCMOS Device with Nitride The scaling of the physical transistors combined
Passivation with the Si-Gate process allows an outstanding
—~—————— improvement in the performance of the active ele-
ments and a drastic reduction of the parasitic capa-

citances.
Circuit performance at HSC?MOS is comparable
with LPS devices as shown in the following graph
(fig. 15).

Si; Ng

3 P-Vapox .
' S Figure 15 - Propagation delay vs. load
; Capacitance for 3-Input NAND Gate
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Figure 14b - Section Along the Scribing line of 1
an HSCMOS Device 100 +5v
I
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%
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Figure 14c - Section Along the Pad of an
HSCMOS Device
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INTERFACING TO HS-C?MOS LOGIC

In many applications it will be necessary to interface
HC series logic devices with types from other logic
families. Two main cases can easily be identified
according to whether the supply voltage of the
devices to be interfaced is different or not.

Where separate supplies are involved a logic level
translator may be required. In most other cases only
a very simple circuit, if any at all, will be required.

M54/74HC Driven by TTL

When interfacing TTL with HC devices using a
common power supply of 4.5 to 5.5V, the guaran-
teed output-high voltage from TTLis only 2.4V. This
is of course lower than the minimum input-high
voltage for M54/74HC devices (see fig. 1).
Overcoming this problem is simply a matter of using
an external pull-up resistor, Rp, which is the same
as the resistor used for open collector output TTL.
(See fig. 2).

Table 1 shows maximum and minimum values of

M54/74HCT Driven by TTL

These dewces while retaining the intrinsic advant-
ages of HS-C? MOS technology, allow direct inter-
facing with TTL devices.

Figure 2

O 4,5t05,5

Rp for various TTL families. When LSTTL is the Figure 3
driving logic, the value of Rp can be found using the .
graph shown in fig. 3. i e
Obviously the output-low level (0.8V) falls well
within HC acceptable limits. A
With HC devices supplied at more than 3V, the TTL - 12 A
minimum high voltage of 2.4V is enough to guaran- a
tee the logic 1 input. <40
. \
5 h A
Table 1 a8 TAXIMUM RESISTANCE
w BASED ON INPUT HIGH
| -3 CURRENTS
Rp min 74 74L Unit o8 T
=1 4
Rp min 390 1.5K Q 2 % [PULL UP RESISTOR VAL S —) /
MINIMUM RESISTANCE BASQD ON,
Rp max 4.7K 27K Q 2 [PRCREM UM:\E&*"’ <.
: [ .
0 4 8 12 16 20
LASTTL FANOUT
Figure 1
Vee = 5V
5 cc 5v
Logic 1 Logict
output . | input
o4 Vo (min) Vim(min) __ .. 35V
---------------------------------------------------------- Intermediate
Rea
TTL Vi (max) egion
08 Vou (max) Logic ™ 1Y
--------------------------------------------------------- - input
Logic 0
0 output M54/74HC
ou

ISTR- i
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TTL Driven by M54/74HC

Given that HC devices have output-high levels close
to VCC and output-low levels close to 0V, it is
obvious that there are no difficulties in driving TTL
devices which require 2V minimum input to guaran-
tee a high level and 0.8V maximum input to guaran-
tee a low level. Straightforward connection is
therefore possible as is shown in fig. 4.

The output drive capability for M54/74HC devices is
shown in table 2. This translates inta a fan-out of 2
for TTL devices and 10 for LSTTL devices. In the
case of bus drivers the fan-out is increased to 15
LSTTL loads.

Figure 4

O 4,5105,5

5-17515

Table 2
M54/74HC TTL LSTTL
loH (Von = 4.6V.) —4mA
lou (VoL =0.4V.) 4mA
Iin (ViH = 5.25V.) 40pA max 20pA max
I (ViL = 0.4V.) — 1.6mA max — 0.4mA max
HS-C?MOS LSTTL TTL S-TTL ALS-TTL
EQUIVALENT
FAN-OUTS Min. Typ. Min. Typ. Min. Typ. Min. Typ.
STANDARD
OUTPUTS 10 20 02 04 02 04 20 40
BUS DRIVERS
OUTPUTS 15 30 04 08 03 06 30 60

Interfacing M54/74HC with NMOS/HMOS

The introduction of fast logic in C-MOS technology
gy will allow the replacement of many bipolar de-
vices currently used to support the majority of
NMOS and HMOS LS| devices.

A pull-up resistor is required when HC devices are
being driven from NMOS/HMOS devices since the
minimum output-high level from NMOS/HMOS is
only 2.4V and the minimum VIN to HC devices is
3.4V. (iF. VCC = 5V). Direct connection is possible
when HC devices are driving NMOS/HMOS devices.
An Example of an HC/NMOS system is shown in
fig. 5.

M54/74HC Interfaced with CMOS LSI

Little need be said on this- type-of interface since
both types of.device can.be supplied by the'same
voltage and-have equivalent logic levels. Direct
connection.is therefore possible. An example of an
HC/CMOS LSI system is shown in fig. 6.
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GENERAL AND APPLICATION INFORMATION

M54/74HC Interfaced with Standard CMOS B

When HC devices are to be connected to CMOSB
devices, the level of supply voltage has to be taken
into consideration. If the CMOSB supply is between
3 and 6 volts, direct interfacing is possible in both
directions. When the supply is outside the HC range,
level translators may be required. Fig. 7 shows
possible connection configurations.

Interfacing HS-C MOS to ECL

Two of the many possible ways of interfacing be-
tween High Speed Logic and ECL logic are shown
in fig. 8. In the first case level translators are used,
while in the second case the HC logic is supplied by
connecting VCC to zero and the ground connection
to -5.2V.

Figure 7

6 to 18V

6-18V

O CMOSB

SV

D

6-18v

LEVEL

O TRANSLATOR

5-7518

Unused Inputs

Unused Inputs should be connected either to + VcC
via a limiting resistor of between 100K and 1MQ or
directly to ground, depending on their logic function.

Handling Precautions

In addition to its high performance, HS-C?MOS has
improved input and output protection against elec-
trostatic discharge and voltage transients. Aresistor
on the input is connected to two reverse biased
diodes. Two reverse biased diodes are also in-
cluded on the output as shown in fig. 9. The resist-
ance limits input transients which are then
eliminated by the two diodeds. The two diodes on
the output carry out the same function.

Although HS-C* MOS includes improved protection
it is still recommended that all the standard precau-
tions for MOS devices are observed.

Figure 8

va? ve
20M'D -2H ve 21904 123
Mmateve m3aTave
J— vs a- (!)
L] e L]
¢
21904 13 20M%D-2H
m3reve marteve
Ll
.

Vs 2-4) Vs 3-4)

erae -2

Figure 9

INPUT

T
|

o
x
I outeput
4

1.
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GENERAL AND APPLICATION INFORMATION

Metastable characteristic The metastable state is defined as that time period
L in which the output level is not at logic “0" nor at

When a setup, hold or recovery time is violated, the  |ogic "1", but stays in the region between VIL and

reslpol;';se of atfllp-flo% 0'”?. counégt( is uncertta;)n. VIH.

Reliable operation under this condition cannot be PR ; ; .

guaranteed, since there is the probabily that the This is illustrated in the following waveforms:

output locks in the metastable region for a certain

period.

Figure 10. Metastable Timing Diagram

oara I AN -

i i i — ————vV
IO N cc
clock | ¢t | BE
—
! 1
tsy 4 thoid Pt v
b e— — cc
| o NG et et Vin
METASTABLE REGION
Q ] ! O VIL : I N\ T T T ViL
—_— : ' 1 | . ——~-GND
. |] ! ’ { 1
GUARANTEED } METASTABLE GUARANTEED | METASTABLE
tprop MAX ' STATE tprop MAX | STATE
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GENERAL AND APPLICATION INFORMATION

LOGICIEC SYMBOL EXPLANATION

1. General Explanation

The logic symbology considered follows the system
established by the INTERNATIONAL ELECTRO-
TECHNICAL COMMISSION (IEC).

IEC symbols show the relationship between every
input and output of digital circuits.

In the symbols of more complex functions, use is
made of “the dependency notation” that specifies
the interrelationships of digital inputs/outputs. The
fig. 1 shows the symbol composition.

The preferred direction of signal flow is from left to
right; inputs are on the left and outputs are on the
right. Arrows on the signal lines indicate exceptions
to this convention.

Adjacent elements in a composite symbol may be
joined by a common boundry.

A common control block can be used, as shown in
fig. 2, when a composite symbol contains at least
one input common to one or more of the elements.

Figure 1 Figure 2
COMMON CONTROL
BLOCK
QUALIFYING SYMBOL
|_ ~ OUTLINE 1 C
— k| * | k — —
INPUT OUTPUT —
LINES LINES
*| * * | *
* QUALIFYING SYMBOL LC13330
LC13340

2. General Qualifyng Symbols

General qualifyng symbols feature the logic function of the element as shown in Table 1.

Table 1
Symbol Definition
& AND element
21 OR element
=1 EXCLUSIVE OR element
= Logic identify element. If all inputs have the same logic state then the output is at internal logic “1".
2K Even element. If an even number of inputs are at internal logic “1" then the output is at internal logic "1".
2K +1 Odd element. If an odd number of inputs are at internal logic “1" then the output is at internal logic "1".
1 Buffer element without amplified output.
Buffer element with amplified output. The triangle points in the direction of signal flow.

ST+

SGS-THOMSON
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Symbol Definition
E Schmitt-trigger. o
It has hysterisis characteristic.
— Retriggerable monostable element.
LN e B Non-Retriggerable monostable element.
L8| Astable element
_J1!Gf_| Synchronous-starting astable element.
16! Synchronous-stopping astable element.
SRGm Shift Register. ~ “m” :numer of bits.
CTRm Binary counter.  “m” :number of bits. cycle legth: 2
CTRDIVm Counter with cycle legth m.
RCTRm Ripple carry counter.  “m” :number of bits.  cycle legth: 2
XY Coder or code converter. X and Y may be replaced by appropriate indications of the codes used.
MUX Multiplexer / data selector.
DMUX or DX | Demuiltiplexer.
z Adder.
P-Q Subtractor.
CPG Look—ahead carry generator.
T Multiplier.
COMP Comparator.
ALU Arithmetic logic unit.
ROM Read only memory.
RAM Random access memory.
FIFO First—in First-out memory.
=0 When power is switched ON, the element goes to internal logic “0".
I=1 When power is switched ON, the element goes to internal logic “1".
t, t ) ” )
}—— | Delay element with specified delay times. .
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GENERAL AND APPLICATION INFORMATION

3. Qualifyng Symbols for Inputs and Outputs.
Symbols considered are used as shown in table 2.

It should be noted that if the same symbols, general first one.

or related inputs/outputs, appear inside each ele-
ment of an array, they are usually shown only in the

Table 2
Symbol Definition
—A Logic negation at an input. An external logic “0" ("1") produces an internal logic “1" ("0").
p————— Logic negation at an output. An internal logic “0" ("1") produces an external logic “1" ("0").

Polarity indicator at an input. A“L” (Low) level active.

Polarity indicator at an output. A “L" level active.

Polarity indicator at an input where the signal flow is from right to left.

Polarity indicator at an output where the signal flow is from right to left.

Indicator for direction of signal flow.

Bidirection information flow (alternate).

Dynamic input
Positive logic. Negative logic. Polarity indicate.

The above transitions produce the internal logic active.

Dynamic input
Positive logic. Negative logic.

The above transitions produce the internal logic active.

Dynamic input
Polarity indicate.

L

The above transitions produce the internal logic active.

Non-logic connection.

Input for analog signals.

o7 S8 HIMON
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4. Symbols Inside the Outline
Table 3 shows the symbols used within the symbol outline.

Table 3

Symbol

Definition

A —

Delayed output. The output change is delayed until the input that indicated the change returns to its
initial external state or level.

—LT

Schmitt trigger input.

O] —

Open—drain output without internal pulled-up resistor.

o—

Open-—drain output with internal pulled-up resistor.

OF—

Open-source output without internal pulled—down resistor.

S

Open-source output with internal pulled—down resistor.

Vi—

Three state output.

> —

Buffered output.
(The triangle points in the direction of signal flow)

—]en

Enable input.

J,K, D Information inputs of disable elements.
R, S, T,C Control inputs of disable elements.
—>m,—em Shift input. The direction of shift is to the right or down when the arrow points to the right, or to the left.
‘m”=1,2,3, ..., however, the number may be omitted when “m” = 1.
—+m—-m Counting input. Count-up or count—-down are indicated by + and — respectively.

The number “m” is the count per command and may be omitted when “m” = 1.

]

Bit—grouping symbol.
“m” is the highest power of 2 in the group.

—]CT=m

Content input.
The internal logic “1" sets the element to the value "m".

CT=9}——

Content output. For example, when the input state is “1", the internal registor sets "7".

—]

Line—grouping symbol. The inputs enclosed by this symbol from a single logic input.

e

Fixed-mode input, Fixed—state output. This input (output) is parmanently at internal logic “1".

Alogic “1" at the left-hand side produces a logic "0" at the right-hand side.

Negated internal connection. A logic “1" at the left-hand side produces a logic "0" at the right—hand
side.

Dynamic internal connection. A transition from internal logic “0" to internal logic "1" at the left-hand side
produces a transistory logic “1" at the right—hand side.

Internal input (virtual). This input is always at internal logic “1" state unless this is overridden or
modified.

Internal output (virtual). This effect on the internal input connected to this output must be indicated by
dependency notation.
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5. Dependency Notation

Dependency notation makes IEC Logic Symbols
compact yet meaningful; the relationship between
inputs and outputs are illustrated without needing
to show all the elements and interconnections in-
volved, as shown in explanation example of fig. 3.
In dependency notation the terms “affecting” and
“affected” are used.

The input (or output) affecting other inputs (or out-
puts) is labelled with the letter symbol that indicates
the relationship involved, followed by an appropri-
ately chosen identifyng number.

Each input (or output) affected by that affecting
input (or output) is labelled with the same number.
If the affected input or output has a label to denote
its function, this label will have the identifying num-
ber of the affecting input as a prefix.

If the labels denoting the function of affected inputs
or outputs are numbers, the identifying number of
both affecting inputs and affected inputs or outputs
is replaced by another character (greek letter).

If it is the complement of the input’s (or output’s)
internal logic state that does the affecting, a bar is
placed over the identifying numbers at the affected
inputs or outputs.

If two affecting inputs or outputs have the same
letter and the same identifying number, they are
ORed together.

If an input or output is affected by more than one
affecting input, each identifying number separated
by a comma will appear in the label of the affected
one. The normal reading order of these numbers is
tme. same as the sequence of the affecting relation-
ship.

Symbol for dependencynotation are shown in table 4.

Figure 3
dependency
bol
/ symee affected dependency identifying
affecting output symbol number
input
a G1 _ affecting a M1
1 a input I
\ affected b c2
b 1 output —
affecting input
with — ¢ 1,2D g
¢ 2 22 e dependency "
\ \ ; symbol / \
1
. se s 1 |
\\ \ identifying . . \ H
tdenhfymgj
LC13350 number number :epebnciiency
mbo
affected LC13360 4
inputs
Ly7 SGS-THOMSON
AYJ HIGROELECTRONICS
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Table 4

Type of dependecy| Letter symbol Affecting input at logic “1" | Affecting input at logic ”0"

address A permits action (address selected)| prevents action (address not selected)

control C permits action prevents action

enable EN permits action prevents action of inputs; open
outpus OFF; V outputs at external
high impedance, no change in
internal logic state; outputs high
performance “H” level; outputs high
impedance “L” level; other outputs at
internal “0" state

AND permits action imposes “0" state

mode M permits action (mode selected) prevents action (mode not selected)

negate N complements state no effect

(EXCLUSIVE OR)

reset R affected output reacts as it no effect

wouldto S =“0", R="1"
set S affected output reacts as it no effect
wouldto S="“1", R ="0"
OR \ imposes “1" state permits action
interconnection Z imposes “1" state permits action

72
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TYPE NUMBER DESCRIPTION

M

XX

XXX  XXXXX

X1

R

(-

7

NHSF2 line designator

package code; B = plastic; M = plastic micro-pack (SO)
F = ceramic pack; C = plastic chip carrier

device number

HC = CMOS input switching levels; supply voltage
range 2 to 6 V; fully buffered

HCT = TTL input switching levels; supply voltage
range 4.5 Vto 5.5V, fully buffered

HCU = CMOS input switching levels; supply voltage
range 2 to 6 V; unbuffered (single-stage devices)

74 =temperature range: —40 to +85 °C
54 = temperature range: —55 to + 125 °C

M = family identification (high-speed CMOS)

‘SGS-THOMSON
MICROELEGTRONICS
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THE PRODUCT TECHNOLOGY

The sharp improvement in performance of the
74HC family, in comparison to the standard 4000B
family, is mainly due to the 1980’s technological
progress, and to a systematic layout philosophy,
high-speed-oriented.
The fabrication process exploits
e dieletric isolation:
for higher density and lower parasitic capaci-
tances (speed)

¢ photolitography scaling down
e tighter doping process control
e silicon gate technology

Even if some of these steps are well known to the
semiconductor industry, their unique combination
into an effective and reliable process is the key to
the 74HC family success.

These circuits are typically employed in profession-
al applications where quality and reliability are a
major feature of the set.

A ““no compromise’’ strategy is adopted at each
stage of production from development to
preproduction, to full production stage; quality and
reliability are always priority targets.

We have envisaged 3 main check points:
1) Project validation at design stage

2) Prototypes qualification

3) Final product qualification

At design stage CAD tools (for simulation and de-
sign rules check) and quality council meeting are
used for continuous monitoring of quality aspects
of the circuits.

Qualification of the prototypes is performed by me-
ans of an agreed and fixed set of tests for reliabili-
ty and product characterisation.

The final outputs are

a) Circuit characterisation manual

b) Circuit qualification report

c) Failure analysis reports (when needed)

See next page for operative data and flow.

Finally product qualification at production stage is

obtained with a set of reliability tests mainly based

upon

d) Accelerated temperature life test

e) High temperature storage

f) Temperature-humidity accelerated conditions

g) High voltage stresses (inputs-outputs protection,
latch-up)

Both circuit and process parameters are monitored.

OXIDE

METAL GATE

METAL

N Sub

OXIDE ISOLATION

CMOS Si GATE

$-6908

5-6307

POLY S: GATE

ﬁ SGS-THOMSON
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PRODUCT QUALIFICATION FLOW CHART

High Temperature Bias
High Temperature Storage
Temperature-Humidity Bias
Pressure Cooker
Input/Outputs protections

Specifications

Development

Prototypes
Preparation

Project
Validation

}

Circuit Preliminary
Characterization Qualification
GO
Same test group as per preliminary qualifi-
cation plus technology parameter drift (thre- /
shold voltages, currents, etc) at extended
time periods, and group B, C, D tests.
| Production
Electrical Reliability
Evaluation Test

l

OK
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DOUBLE LAYER GLASS PASSIVATION

SGS-THOMSON HSCMOS family uses a double
layer P-VAPOX and SigNy4 passivation that gives
improved protection to die encapsulated in plastic
packages.

PROCESS DESCRIPTION

The process consists of a two layer film of P-Vapox
(phosphorus doped silicon oxide) and SizN4 (sili-
con nitride), obtained by two different masking and
etching steps to avoid defects caused by lack of
dielectric integrity.

The process gives good metal step coverage
together with PECVD (Plasma Enhanced Chemi-
cal Vapox Deposition) to avoid cracking near me-
tal edge and possible hillocks defects.

The double layer enable us, by means of an ap-
propriate oversize either at the boundaries of the
die side or at the bonding pad side, to ensure full
sealing of the underlying P-Vapox layer.

This prevents the layer from being exposed to
moisture coming from the package. Thus the prob-
ability of metal corrosion on the bonding pad due
to phosphoric acid is drastically reduced.

As a result the die is provided with a very good hu-
midity immunity.

PROCESS FLOW

(After metal mask)

P-VAPOX DEPOSITION WITH 4%
PHOSPHORUS CONCENTRATION

L

P-VAPOX MASK AND
PLASMA ETCH

-

SILICON NITRIDE
DEPOSITION

U

SILICON NITRIDE MASK WITH
OVERSIZE ON BONDING
PAD AND DIE BOUNDARIES

‘_7, SGS-THOMSON
HICROELECRONICS

Figure 1 - Typical microsection of an HSCMOS
device with nitride passivation.

Figure 3 - Section along the Pad of an
HSCMOS device.
' TS 2960
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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

5-6909

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

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.

80
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In its simplest form fhe failure rate (at a given
temperature) is:
N
FR =—— 1
D-H M

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.=AeTKT (9
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)

G _ -Ea(1 _i

from (2) itis: F(T1,T2) = EXP[ K (T1 Ts 3)
Clearly the choice of an appropriate activation en-
ergy, Ea is of paramount importance.
The different mechanisms which could lead to cir-
cuit failure are characterized by specific activation
energies whose values are published in the relevant
literature.

THUS THE CORRECT PROCEDURE IS

CALCULATED AT TEST CONDITIONS

AND WITH A CERTAIN CONFIDENCE
LEVEL

ACCELERATED TEST

FAILURE ANALYSIS

CALCULATED AT OTHER
CHOICE OF Ea——— TEMPERATURES




RELIABILITY REPORT

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

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 7
VA
ll.oV/ 10V/
10* F ."
J i y A
y 4 V4
/ 0.8eV /
10* 7 >
7
/ 7/ /
| /AVA
10* - —
A y A
[ 17
TV o
10’ 7 04eV 3
11717 717
T~
03¢V
o / / / / .
4
/ / P
10'
10°
250 200 175 150 125 100 75 50 T(C)

Main Failure modes and relevant activation energies

Failure Mode Activatzgc)Energy Accelerating
SURFACE CHARGE 1.0-1.05 HIGH TEMPERATURE BIAS
IONIC CONTAMINATION 1.0-14 HIGH TEMPERATURE BIAS
DIELECTRIC DEFECTS 0.3-0.6 HIGH TEMPERATURE BIAS
ELECTROMIGRATION 05-1.2 HIGH TEMPERATURE BIAS
INTERMETALLIC GROWTH 1.0-1.05 HIGH TEMPERATURE BIAS, STORAGE
METAL CORROSION 0.3-0.8 HIGH HUMIDITY BIAS

&7 355 omson
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RELIABILITY REPORT

WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART

[1]

@

—B

v
Assembly

Key:
O 100% operation or screening

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

D QA Gate inspection (sample acceptance)

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

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

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

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

Electrical wafer sort (probing)
Each die is electrically tested and identified
when it doesn’t meet the electrical requirements.

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

82
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RELIABILITY REPORT

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

performed.
PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS
OXIDATION - Visual
— Thickness

- Refractive Index
— CV plot (stability of ionic concentratien 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
(P, As, B)

— Sheet resistance (dose and implant uniformity)

DOPING BY DIFFUSION — Sheet resistance
(POCI,, 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, hrg, resistances, capacitances ...)
WAFER INSPECTION - Visual (microscope and/or laser surface inspection system)
ALL DEPOSITIONS AND — Surface Scan (to detect and to measure foreign particles)
PHOTOLITHOGRAPHY

ﬁ SGS-THOMSON
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RELIABILITY REPORT

ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART

Key:

Q 100% operation or screening
. 100% operation with SPC

. In-process control (monitor)

D QA Gate inspection (sample acceptance)

Hermetic Moulded
package package
Material Inspection 7 Moulding and

Starting materials are inspected
following written specifications and
records are maintained for
traceability. Gertified suppliers
supply STS materials.

Die separation
Wafers are separated into individual
dice and electrical rejects are
removed.

Visual screening*
Dice are inspected and selected at
high magnification.

stahilization bake

—m Sealing atmosphere

control
—JE]  seal and lid torque
control
@ Trim & Form and Lead
finish
_m Internal water-vapor

content control

Quality Inspection E‘ﬂ Final bake
Each die lot is accepted before 22 Raw line Inpection
assembly (visual inspection of
active surface). 23 Marking and Electrical
Die attach Testing
. 24 Group A Inspection
Wire bond (Finished products)
Precap visual* 13 L . 25
Assembled but unsealed units are m Group B, C and D tests
individually inspected at low and 26) Packing
high power magnifications.
) ) 27 Packing and
Quality Inspection E‘D documeglation
Each lot is accepted before Inspection
sealing to verify compliance to
precap inspection specifications.
Sealing
Vacuum prebake and high
temperature final seal. v
y  Shipping

2

R —SHRHE

26

N
~

Shipping

*  Omutted when the intrinsic 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)

IS7TAr

OMSON
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RELIABILITY REPORT

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
11 DIE ATTACH —Integrated Gircuits
MIL-STD-883 Method 2010 cond B (internal visual) and
Method 2019 (die shear strength); CECC 90000
12 WIRE BOND — Integrated Circuits
MIL-STD-883 Method 2010 cond. B (internal visual) and
Method 2011 cond. D (bond strength); CECC 9000
14 QUALITY INSPECTION |- Integrated Circuits
MIL-STD-883 Methods 2010 cond. B (internal visual); GEGC 90000
16 MOULDING AND - Visual and temperature process control
STABILIZATION BAKE
17 SEALING Moisture content:
ATMOSPHERE <200 ppm for Ceramic packages
CONTROL
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 108 cc/s for ICV < 0.05 cc
4h at 5.1 atm Limit: 5 x 108cc/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 108 cc/s for ICV =1 < 10cc
ICV = Internal Cavity Volume

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

&7 BETHONSON
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RELIABILITY REPORT

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.0.>60 Kg x cm for seal area values between 1.41 and 1.73 cm?)
19 TRIM & FORM — Dimensions, thickness and contamination control
AND LEAD FINISH — 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

S 21 FINAL BAKE For SMD only (according to internal specifications)

2 RAW LINE External Visual

INSPECTION - Integrated Circuits
MIL-STD-883 Method 2009; CECC 90000
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 (Peal Time Control Tests)

24 GROUP A See page 87
INSPECTION

25 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

27 PACKING AND Inspection for:

DOCUMENTATION - right quantity
INSPECTION - right type
— right boxing
- right labelling
- right documentation
—various

L7 SR2THONEON
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RELIABILITY REPORT

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 Is valid for standard production, for agreed customer programs other sampling plans can be applied
- Specified temperature ranges according to SGS-THOMSON databooks

Ly $55;THOMSON
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RELIABILITY REPORT

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
a 2 =) § 38
=] g 1= © HAEEEH
g 58 |83 |5 |g EEEE 5
a PE QE = 2 |ZEE|HE| =
2 g2 | =2 E 5|32 |82 m
1 Physical dimension 2016 |4.3 | Data Sheet Drawing X X 2 0
2 | Resistance to 2015 | 4.4 |1 minute immersion in solvent x | 4 0
solvents solution followed by 10 strokes with
a hard brush as per MIL-STD method
gthe procedure shall be repeated
times)
3 | Solderability 2003 |4.6.10| 215£5°C 3 +0.5sec. x |2 |10 |2
Cond 1| 235 £5°C 2 +0.5sec. X | x
245 +5°C 5+0.5sec. X X
4 Operating Life Test 1005 |48 1000 h according to detail spec X x |45 |0 |3
or
Intermittent Life Test - |- 5000 Cycles - | x
(for Power devices)
end point electrical as per device spec. X X
parameters
5 | Temperature cycling 1010 | 4.6.8 | 10cycles Ta=-65°C to + 150°C X | - 12 1|0
Constant acceleration 2001 | 4.6.7 |30000¢ X | - 4
Seal - fine 1014 | 4.6.9 | see page 85 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 (Highl - 4.6.3 | 130°C/85%RH with bias t=150h - |x (2|0
%cc{a)lerated tress Cond2| according to detail specification
es
end point electrical as per device Spec. - X
parameters .

Notes

1) Sample can be increased according to LTPD table, till c=2
2) Aging of 8h I1n steam vapor or 16h at 155°C Soldering temperature of 215°C for SMD only

3) Ta such to have Tj=T) max

4) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more

ﬁ SGS-THOMSON
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RELIABILITY REPORT

Integrated circuits - Groups B, C and D tests

Every six months on raw line and/or finished products

TEST SGS-THOMSON PACKAGE
PROCEDURE . TEST CONDITIONS
a 2 (=] uNJ g o
= e 15 =B IZ= | »
g £8 | 88 2 |E |8 |BUIEE|E
=] ©wx Py = < » |Ee a2 | 2
E] =25 o Elg | |EEl8 =
» E= SE = |8 | & |[ES|RZ| )
1 Lead integrity 2004 | 4.612 (1) [Tensile test (as per CECC 90000) - - 22 0
4612 (2) | Lead Fatigue Cond B2 X X 2
- wire leads a force of of 0,229 +0.014 Kg
for three 90 + 5° arcs on each lead
bending cycle 2to 5 sec
- dual-in-iine and power moulded packages
the leads shall be bent 3 times
simultaneously for at least 15° permanent
bend, returning then to the original position
Solder padadhesion Cond D - X . 3
aforce of 0299 Kg min to each solder
pad for 30secminimum
Seal - fine 1014|469 see page 85 X -
- gross X -

2 Thermal shock 1011 | 468 Cond B, 15 shocks, Ta=-55to + 125°C X - 2 0
Temperature cycling 1010 |468 Cond. C, 100 cycles Ta=-65to + 150°C X X 4
Moisture resistance 1004 |463 Lead bend condttioning X -

followed by 10 cycles of 24h; Ta = 25°C to 65°C
RH =80% to 100%, one 3h cycle at Ta = -10°C
Seal - fine 1014 | 469 see page 85 X -
- gross X -
Visual examination }8(1]3 - without appraisal of marking X -
end point electncal as per device spec. X X
parameters

3 Mechanical shock 2002|464 Cond B, 1500, 05 msec, 5 blows in each of X - 22 0

the 6 onentations, not operating
Vibration, variable 2007 |465 Cond A; 20g, 3 onentations; f = 20 to 2000 cps; X -
frequency four 4 minutes cycles, 48 minutes total,

not operating
Constant accelerations 2001|467 Cond E, 30000 g, Y1 orentation only X - 5
Seal - fine 1014 (469 see page 85 X -

- gross X -
Visual examination 1010 |- X
1011

end point electrical as per device spec X -
parameters

4 Salt atmosphere 1009 | 4614  |Cond A 10to50 gr of NaCl per m? X X 22 0

for 24 hat Ta= 35°C min

Seal - fine 1014 | 469 see page 85 X -

- gross X -
Visual examination 1009 |4614 X X

5 Humidity test - 463 85°C/85% RH with biast = 1000h - X 45 0
Cond1  |according to detail specification

end point electncal as per device spec - X
parameters

6 Internal water-vapor 1018 |- Deomégomt method procedure 3 X - 3 0 6
content (5000 ppm max) 5 1

7 Lid Torque 2024 |- see page 86 X - 22 0 7

Notes:

1) Sample can be increased according to LTPD table, till c=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 perimeter of 5cm or more and/or with a mass of 5 grams or more
6) Test three devices  If one fails, test two additional devices with no farlure

7) Applied only to packages which use glass-frit seal to lead the frame lead or package body (1 e wherever fnt seal establishes hermeticity or package integrity)

‘7,' SGS-THOMSON
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HSCMOS - RESULT SUMMARY

Plastic Ceramic SO Package
Test Condition 1992 1993 1992 1993 1992 1993
SS REJ|SS REJ| SS REJ|SS REJ| SS REJ| SS REJ
HIGH TEMPERATURE 1000hrs [2862 0 [3078 O |870 0 |630 O [1512 0 |1674 O
BIAS
TEMPERATURE 1000 hrs [2592 0 [2862 O 1332 0 |1440 ©
HUMIDITY BIAS
PRESSURE COOKER 336hrs (3120 0 |3360 O 1830 0 1890 ©
THERMAL CYCLES 1000cyc |[1650 O 1830 O |420 O [330 O |780 0 |870 O

FAILURE RATE EVALUATION

Failure rate at 60% confidence level
Package Deviation x hours Fail Lambda (x)* Fit*
at125°c Pointestimate |  70°C 55°C a0°C
PLASTIC 5.94x10° 0 0.015 6.0 2.1 0.6
CERAMIC 1.50%108 0 0.06 23.8 8.1 2.5
SO PACKAGE 3.19x10° 0 0.029 11.2 3.8 1.2

* Lambda (X) = % of failures on 1000 hours of ogeration
**FIT = Failure in Time. Number of failure on 10° Hours of operation
The activation energy, from analisys, was choosen 0.7 eV based on our tests results: the failure rate at lower operating temperature can be

estrapolated by the Arrhenius plot.

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

Where Tj
© O TA
8JA
P

Tj=TA = (P x 8JA)

Junction temperature

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

Power actual consumption

90
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REL!ABILITY REPORT

ELECTROSTATIC DISCHARGE PROTECTION

Electronic components have to be protected from
the hazard of static electricity, from the manufac-
turing stage down to where they are utilized.
MOS devices are typically voltage and electrical
field sensitive; the thin oxide layers can be des-
troyed by an electric field.

GATE

OXIDE LAYER

Measurement with the MIL 883D-3015

R1 = 10MQ R2 = 1.5KQ
HIGH
SUPPLY D.UT.
VOLTAGE
C = 100pF
- il |
——— S - 6907A

The testing results are reported below

End]

DRAIN / \ SOURCE

This happens mostly because a charged conduc-
tor, typically a person, is rapidly discharged through
the device.

There will be no net charge on any portion of the
MOS structure; when the induced high field ex-
ceeds the breakdown voltage of the MOS capaci-
tor structure we may have a self-healing
breakdown, degradation or catastrophic failure.
The failure hazard is not limited to the gate region
but it could occur wherever two conductive areas
are separated by a thin insulator.

We have envisaged two sets of precautions: input
protection networks and static discharge control
(handling).

INPUT PROTECTION

The HSCMOS, in addition to improve performance
and power consumption, also features improved
input protection. This has been achieved by em-
ploying poly-silicon as a resistor structure at all
inputs.

The resistor slows down the fast input transients
generated by electrostatic discharges and dissi-
pates some of the associated energy. Although
these input resistors, in conjunction with the input
diode, give improved levels of protection, it is still
advisable to follow the usual CMOS has handling

Vee Ve

precautions.
]
ry
| ouTPUT

Diffused

INPUT resistor

GND

zx
1]
The protection capability has been verified with the
following discharge set.

ﬁ SGS-THOMSON

MIL-STD-883D (C = 100pF R = 1.5 KQ)
INPUT + >2KV
INPUT - >2KV
OUTPUT + >2 KV
OUTPUT - >2 KV
HANDLING

SGS-THOMSON has chosen a no-compromise
strategy in the MOS ESD protection. From the
wafer level to the shipping of finished units, each
work station and processing of the party is guaran-
teed. This is achieved through total adoption of
shielding and grownding media. Our final shipping
is performed in antistatic tubes bags or boxes. The
suppliers greatest efforts are in vain if the end user
does not provide the same level of protection and
care in application.
Here are the basic static control protection rules:
A - handle all components in a static-safe work
area.
B - transport all components in static shielding con-
tainers.

To comply with the rules the following procedures
must be set up.

1 - Static control wrist strap (from a qualified
source) used and connected properly.

2 - Each table top must be protected with a con-
ductive mat, properly grounded.

3 - Extensive use of conductive floor mats.

4 - Static control shoe straps, wearing typically
insulating footwear, such as with crepe or thick
rubber soles.

5 - lonized air blowers are a necessary part of the
protective system, to neutralize static charges
on conductive items.

6 - Use only the grounded tip variety of solder-
ing iron.

7 - Single components, tubes, printed circuit
cards should always be contained in static
shielding bags; keep our parts in the original
bags up to the very last moment on the
production line.

8 - If bigger containers (tote box) are used for in-
plant transport of devices or PC boards they
must be electrically conductive, like the car-
bon loaded ones.

MICROELECTRONICS
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Hanglind (Continued)

9 - All tools, persons, testing machines, which be applied before and removed after input sig-
could contact device leads must be conduc- nals; insertion and removal from sockets
tive and grounded. should be done with no power applied.

10 - Avoid using high dielectric materials (like poly- 12 - Filtration, noise suppression, slow voltage sur-
styrene) for sub-assembly construction, stor- ges should be guaranteed on the supply lines.
ing and transportation. 13 - Any open (floating) input pin is a potential haz-

11 - Follow a proper power supply sequence in ard to your circuit: ground or short them to
testing and application. Supply voltage should Vpp whenever possible.

Ly7. RS THOMSON
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SGS-THOMSON
MICROELECTRONICS

74

M54HCO00
M74HCOO0

QUAD 2-INPUT NAND GATE

= HIGH SPEED
tro=6ns (TYP.) AT Vcc =5V

= LOW POWER DISSIPATION
lcc=1pA (MAX.)ATTa=25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

s OUTPUTS DRIVE CAPABILITY
10 LSTTL LOADS

a BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vee (OPR)=2VTO6B YV

a PIN AND FUNCTION COMPATIBLE
WITH 54/74LS00

s SYMMETRICAL OUTPUT IMPEDANCE
lon| = loL = 4 mA (MIN.)

DESCRIPTION

The M54/74HCO00 is a high speed CMOS QUAD 2-
INPUT NAND GATE fabricated in silicon gate
c°Mos technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption. The internal circuit is compo-
sed of 3 stages including buffer output, which ena-
bles high noise immunity and stable output. All
inputs are equipped with protection circuits against
static discharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee q——
A I
1 outpuT
‘ i
]

| :l__f

.H__._l

INPUT

SCe5650

B1R
(Plastic Package)

F1R
(Ceramic Package)

e o

M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCOOF1R M74HCOOM1R
M74HCO00B1R M74HCO0C1R

PIN CONNECTIONS (top view)

1A[]
1B

U
1Y E@ [14A
2A E§ q]w

HVee

2B [ ]38

[13A

5] 3Y

2Y [

GND []

S-6499

1B
1A
NC
Ve
4B

9 10 11 12 13

NC =
No Internal
Connection

December 1992

1/4
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M54/M74HCO00

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L H
L H H
M
1A —— &
H L H o) G gy
H H L (4)
] (6)
25 & 2y
PIN DESCRIPTION 3 9] (8)
35 L19) *
PIN No SYMBOL | NAME AND FUNCTION an 12) D)
1,4,9,12 | 1Ato4A | Data Inputs s 013 4
2,5,10, 13 1B to 4B Data Inputs
3,6,8,11 | 1Yto4Y | Data Outputs Ler0980
7 GND Ground (0V)
14 Vece Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
vee
AO0—TH * 4 —
— —
8 O—} + -1
SRS L
b GND
5-10202
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 \
Vo DC Output Voltage -0.5to Vee + 0.5 Vv
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Po Power Dissipation 500 (") mwW
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 SGS- (1]
‘7’ muc@gﬂagw'maz@smné
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M54/M74HCO00

‘'RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2106 Vv
Vi Input Voltage 0to Vce \
Vo Qutput Voltage 0to Vce \
Top Operating Temperature:- M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C| -ypit
) 54HC and 74HC - 74HC 54HC
Min. | Typ. | Max. |'Min. | Max. | Min. | Max.
Vin High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 V= 1.9 2.0 1.9 1.9
Output Voltage | 45 v'[.: lo=20pA | 44 | 45 44 44
6.0 | or 59 | 6.0 5.9 5.9 v
45 | Vi |lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-52mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vie 0.0 0.1 0.1 0.1
Voltage 4.5 VIIH_ lo=20 pA 0.0 | 041 0.1 0.1
6.0 | or 0.0 | 0.1 0.1 01 | Vv
45| Vi lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 pA
Current .
lcc Quiescent Supply | 6.0 | V)= Vcc or GND 1 10 20 pA
Current
K7 SN =
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M54/M74HCO00

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Veo Ta=25°C -40 to 85 °C |-55to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tTLH Output Transition | 2.0 30 [. 75 95 110
trae | Time 4.5 8 15 19 22 | ns
6.0 7 13 16 19
trLH Propagation 2.0 27 75 95 110
tPHL Delay Time 45 9 15 19 29 ns
6.0 8 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 20 =
Capacitance P

(*) Crp s defined as the value of the IC’s internal equivalent eapacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Ceo * Vec * fin + lcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST-CIRCUIT

5ns Grp*
—e—Vc¢ 90% Vee .
{ Vin Z & 50%
i, / i
PR— GNO

" t
vin ouT <THL trim .
PG v 505 VOH
.C v o
500 L our SO %
- »,
10% VoL

tPHL tPLH

$-10203

TEST CIRCUIT icc (Opr.) .

P.G.

S - 10204

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 -
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‘ ~ SGS-THOMSON M54HCTO0
Y icRoELECTRONICS M74HCTO00

QUAD 2-INPUT NAND GATE

» HIGH SPEED
tro =12 ns (TYP.) AT Vec =5V
= LOW POWER DISSIPATION
lcc=1pA (MAX) AT Ta=25°C
= COMPATIBLE WITH TTL OUTPUTS
Vi =2V (MIN.) ViL = 0.8V (MAX)
= OUTPUTS DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
= PIN AND FUNCTION COMPATIBLE

WITH 54/74LS00
= SYMMETRICAL OUTPUT IMPEDANCE M1R C1R
| lon | =loL =4 mA (MIN.) (Micro Package) (Chip Carrier)
ORDER CODES :
DESCRIPTION M54HCTOOF1R M74HCTOOM1R

The M54/74HCTO0 is a high speed CMOS QUAD M74HCTOOBIR  M74HCTOOCTR

2-INPUT NAND GATE fabricated in silicon gate
Cc*MOS technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low PIN CONNECTIONS (top view)
power consumption. The internal circuit is compo-

sed of 3 stages including buffer output, which ena- e

bles high noise immunity and stable output. Al 1A[] 1Vee
inputs are equipped with protection circuits against 1B [ 48
static discharge and transient excess voltage.

This integrated circuit has input and output charac- Y[ ; 4A
teristics that are fully compatible with 54/74 LSTTL 2A[] [ay
logic families. M54/74HC devices are designed to

directly interface HSC?MOS systems with TTL and 2B [} 438
NMOS components. They are also plug in replace-

ments for LSTTL devices giving a reduction of po- 2y E@ P13A
wer consumption. aND [l ay

INPUT AND OUTPUT EQUIVALENT CIRCUIT 56499

Vee

18
1A
NC
Vee
4B

-
:
! ouTPuT
i ,
1
-d 10 11 12 13
1 NC:
>0 0> «
o

No Internal NZzo
Connection

505650

G

February 1993 ) 1/4
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M54/M74HCTO00

TRUTH TABLE

IEC LOGIC SYMBOL

A B Y
L L H
L H H 1
1A ~——]
H L H e « &) 4y
H H L (4)
2A (6)
O 2y
PIN DESCRIPTION 2 ®)
3B (_10L 3y
PIN No SYMBOL | NAME AND FUNCTION a 012) N
1,4,9,12 | 1Ato4A | DataInputs 5 U3 4y
2,5,10,13 1B to 4B Data Inputs
3,6,8,11 | 1Yto4Y | DataOutputs Leroaee
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM
A— Y
B —
LC11250
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vco Supply Voltage -0.51t0 +7 )
Vi DC Input Voltage -0.5to Vge + 0.5 \
Vo DC Output Voltage -0.5 to Voo + 0.5 \Y
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lanp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition s notimplied
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C* 65 °C to 85 °C

2/4
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M54/M74HCTO00

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 451055 \
Vi Input Voltage 0to Vce \
Vo Output Voltage 0to Vee Vv
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °C
1, t Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vv High Level Input | 4.5 2.0 2.0 2.0 \
Voltage to
5.5
ViL Low Level Input 4.5 0.8 0.8 0.8 Vv
Voltage to
5.5
VoH High Level Vi=|lo=20pA | 4.4 4.5 4.4 4.4
Output Voltage 45 Vi v
T or |lo=-4.0mA| 4.18 | 4.31 413 4.10
Vi
Vou Low Level Output Vi =| lo=20 pA 0.0 0.1 0.1 0.1
Voltage 45 Vi v
o o= 4.0 mA 0.17 | 0.26 0.33 0.40
Vi
I Input Leakage 5.5 Vi = Vcc or GND +0.1 +1 +1 uA
Current )
lec Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 A
Current
Alce Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA
case supply Vi=0.5Vor
current V=24V
Other Inputs at
Vcec or GND
lo=0
LNy SGS-THOMSON 34
Y/ iicRoELECTRONICS
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M54/M74HCTO00

AC ELECTRICAL CHARACTERISTICS (Ci = 50 pF, Input tr = t; = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-5510 125 °C| ynit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trn Output Transition | 4.5 8 15 19 22 ns

trHe Time

tPLH Propagation 4.5 12 19 24 - ’ 29 ns

trHL Delay Time

Cin Input Capacitance . 5 10 10 10 pF
Crp (*) | Power Dissipation 40 pF

Capacitance

(*) Ceo1s defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Cep * Vcc * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

—e— Ve
]
Vi Vour
P.G.
500 I CoL
LC11240
TEST CIRCUIT Icc (Opr.)
VCC =5V
viN
P.G. -
son
S - 10204
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 (N7 SGS-THOMSO
S/ nm@@m@m@mncg
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M54HCO02
M74HCO02

QUAD 2-INPUT NOR GATE

.'s HIGH SPEED

trD=6nS (ITPY)ATVrg=5V

= LOW POWER DISSIPATION
lcc =1 A (MAX.) ATTaA=25°C

= HIGH NOISE IMMUNITY
VNH = VNIL = 28 % Vce (MIN.)

» OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
lou| = loL = 4 mA (MIN.)

» BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Vec (OPR)=2VTO6B YV

= PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S02

DESCRIPTION

The M54/74HC02 is a high speed CMOS QUAD 2-
INPUT NOR GATE fabricatedin silicongate C 2MOS
technology. It has the same high speed performan-
ce of LSTTL combined with true CMOS low power
consumption.

The internal circuit is composed of 3 stages inclu-
ding buffer output, which gives high noise immunity
and stable output.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND.OUTPUT EQUIVALENT CIRCUIT

— VYee Vc -1
9 &
i
1
1
1

QUTPUT
:i f
-d

(Plastic Package) Ceran!i:l -.R,,,,kage)

o e

M1iR C1iR
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCO02F1R M74HCO02M1R
M74HC02B1R M74HCO02C1R

PIN CONNECTIONS (top view)

.E_U_
" Eﬁ [ o
18 E gnz 1]
» [ ] s
2A El—‘@ El‘ ¥
ol @3 .
GND[ E] 3A

4B
NC
4A
NC
3y

NC=
No Internal o 2
Connection ~ e

| 5-1050

December 1992
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M54/M74HC02

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L H
L H L (2)
H L L :: 3) 2 A 4y
H L 5
: " @ o
28 222 B .
PIN DESCRIPTION 3A % N0,
3
PIN No SYMBOL | NAME AND FUNCTION | a U0 N(3)
. (12) Y
2,5,8, 11 1A to 4A Datalnous= ap L12) ]
3,6,9,12 | 1Btoap { Uatalnputs o
1 4 10 12/ Y10 4Y | Data Outputs
—7 GND | Ground (0V)
14 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
Vee
I -1
I
AO—F L — v
|
2 X g alBe i
BO—} r b— . T
/'y L« Fﬂ A [« I
. o 4l
S - 10190 -L GND
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +7 |
Vi DC Input Voltage -0.5to Vge + 0.5 \%
Vo DC Output Voltage -0.5to Vec + 0.5 \Y
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C
To Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditionis notimpled.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

214 [Ny SGS-THOMSON
Y7 wicroELECTRONICS
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M54/M74HC02

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \
Vi Input Voltage 0 to Vee \
Vo Output Voltage 0to Veo \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °Cc
tr, tf Input Rise and Fall Time Voc=2V 0 to 1000 ns
Vec=45V 0 to 500
Vec =6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value ]
Symbol Parameter Vee Ta=25°C -40-'(0 85 °C |-55 to 125 °C Unit
V) §4HC and 74HC T 411 i I4110
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vih | High Level Input | 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5
“Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8
Vo High Level 2.0 Vi 1.9 2.0 1.9 1.9
OutputVoltage | 45 | v~ | lo=20MA | 4.4 | 45 4.4 44
60 or 59 | 6.0 5.9 59 v
45| Vi lo=-4.0 mA| 4.18 | 4..31 4.13 4.10
6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vie 0.0 0.1 0.1
Voltage 45 | v, [ lo=20mA 0.0 0.1 0.1
60| or 0.0 0.4 01| Vv
45 | ViL |ip=4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vec or GND 0.1 +1 +1 pA
Current
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 10 20 A
Current
Ly7 SESTHOMEON =

105



. M54/M74HC02

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 to 85°C |-551t0 125 °C| ynit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trH Output Transition | 2.0 30 75 95 110
trae Time 4.5 8 15 19 22 ns
6.0 7 13 16 19
tren | Propagation 2.0 27 75 95 110
trHL Delay Time 4.5 9 15 19 22 ns
6.0 8 13 16 19
CiN Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 21 F
: p
Capacitance

(*) Crpis defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load.
“Refer to Test Clrcun) Average operting current can be obtained by the following equation. lcc{opr) = Ceo ¢ Ve fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
— Ve
v,
/ 3o% ce in
v . 50% Your
N S\ 10% oND RG.
tTHL i s0n
. Co
Yon I
250-1.
Vour 50%
10
9% _ o,
1
terL tpLy
S-10191

TEST CIRCUIT lcc (Opr.)

VCC=5v

\/
PG. our

500

5-10192

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4
57 S momson
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M54HCTO02
M74HCTO2

QUAD 2-INPUT NOR GATE

= HIGH SPEED
trp = 11 ns (TYP.) AT Vec =5 V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta=25°C

= COMPATIBLE WITH TTL OUTPUTS
ViH = 2V (MIN.) Vi = 0.8V (MAX)

» OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
llon| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S02

DESCRIPTION-

The M54/74HCTO2 is a high speed CMOS QUAD
2-INPUT NOR GATE fabricated in silicon gate
c®Mos technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption. The internal circuit is compo-
sed of 3 stages including buffer output, which gives
high noise immunity and stable output. Allinputs are
equipped with protection circuits against static di-
scharge and transient excess voltage.

This integrated circuit has input and output charac-
teristics that are fully compatible with 54/74 LSTTL
logic families. M54/74HCT devices are designed to
directly interface HSC?MOS systems with TTL and
NMOS components. They are also plug in replace-
ments for LSTTL devices giving a reduction of po-
wer consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee 1——1
:
| X

1 ouTPUT
l i
1

|| 1?

J

5C05650

B1R
(Plastic Package)

F1R
(Ceramic Package)

G et

M1R C1R
(Micro Package) (Chip Carrier)

ORDER CODES :

M54HCTO02F1R M74HCT02M1R
M74HCTO02B1R M74HCTO02C1R

PIN CONNECTIONS (top view)
S

w E E]Vcc
et
. 0 gﬂ .

Vee

4B
NC
LA
NC
3y

NC =
No Internal
Connection

s-7058

o
mZ U ao
~ O Z oo

February 1993
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M54/M74HCT02

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L H
L H L
@
1A 2=
H L L e z1 M 4y
H H L )
2A (4)
25 (8 2v
®)
PIN DESCRIPTION 3A ?9)— N(19)
3B
PIN No SYMBOL | NAME AND FUNCTION 01 (13)
2,5,8, 11 1Ato 4A | Data Inputs 8 02) 4
3,6,9, 12 1B to 4B | Data Inputs
1,4,10,12| 1Yto4Y | DataOutputs Ler0seo
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM
A Y
B
LC11260
ABSOLUTE MAXIMUM RATINGS
_Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 \
Vo DC Output Voltage -0.5t0 Vcc + 0.5 Vv
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Vec or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tetg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

214 .
by SRoney
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M54/M74HCTO02

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 4.51t05.5 \
Vi Input Voltage 0to Vec \
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ynit
) : 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 4.5 2.0 2.0 2.0 \
Voltage to
5.5
Vi Low Level Input 4.5 0.8 0.8 0.8 \
Voltage to
5.5
Vou | High Level Vi=|lo=20pA | 44 | 45 44 44
Output Voltage 45 Vin v
T or [lo=-4.0 mA| 4.18 | 4.31 413 4.10
Vi
VoL | Low Level Output Vi=| lo=20 pA 0.0 | 01 0.1 0.1
Voltage 45 Vin \Y
or o= 4.0 mA 0.17 | 0.26 0.33 04
Vi
I Input Leakage 5.5 Vi = Vec or GND +0.1 +1 +1 LA
Current i
lec Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 HA
Current
Alcc Additional worst 5.5 | Perinput pin 2.0 2.9 3.0 mA
case supply Vi=0.5Vor
current V=24V
Other Inputs at
Vce or GND
lo=0
L3y SGS-THOMSON s/a
Y/ ricROELECTRONICS
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M54/M74HCT02

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 t0 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trLH Output Transition | 4.5 8 15 19 22 ns

trHL Time

tPLH Propagation 4.5 15 24 30 36 ns

teHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Cpp (*) | Power Dissipation 25 pF

Capacitance

(") Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating curent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) = Cep ¢ Ve * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

LC11280

TEST CIRCUIT lcc (Opr.)

Vcc= 5V

Vout
PG.

-10192

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 5; SGS-THOMSON

MICROELECTRONICS
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£ SGS-THOMSON M54HCO03
I facRoELECTRONICS M74HCO03

QUAD 2-INPUT OPEN DRAIN NAND GATE

= HIGH SPEED
tpz=5ns (TYP.) AT Vcc =5V
» LOW POWER DISSIPATION
lcc=1pA (MAX) ATTa=25°C
= HIGH NOISE-IMMUNITY
VNIH = VNIL = 28 % Vcc (MIN.)

= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= BALANCED PROPAGATION DELAYS
tPLH = tPHL P
= WIDE OPERATING VOLTAGE RANGE g @
Vcec (OPR)=2VTO6V
= PIN AND FUNCTION COMPATIBLE WITH M1R CiR
54/74L.S03 (Micro Package) (Chip Carrier)
ORDER CODES :
M54HCO3F1R M74HCO3M1R
M74HCO03B1R M74HCO3C1R

DESCRIPTION-
The M54/74HC03 is a high speed CMOS QUAD 2-

INPUT OPEN DRAIN NAND GATE fabricated in si- PIN CONNECTIONS (top view)

licon gate C°MOS technology. U,

It has the same high speed performance of LSTTL 1A E [ vec

combined with true CMOS low power consumption.

The internal circuit is composed of 3 stages inclu- [ <

ding buffer output, which gives high noise immunity w [ ’ ol

and stable output. This device can, with an external :

pull-up resistor, be used in wired AND configuration. w [ ) 2y

This device can be also used as a led driver and in

any other application requiring a current sink. All in- 28 [f] d 38

puts are equipped with protection circuits against

static discharge and transient excess voltage. v [4 5] 2a
GND |? E]‘ 3y

INPUT AND OUTPUT EQUIVALENT CIRCUIT

$-7167

Vee Vee

4LA -
NC
4y
NC
3B

. 7y
INPUT QUTPUT

- - S
----- | U‘i#

GND NC= s-1160
Internal g
Nowers  wfyaa.
January. 1993~ 1/4




‘M54/M74HCO03

"TRUTH TABLE ) IEC LOGIC SYMBOL
A B Y
L L Y4
L H Y4 m
1A
H L Y4 8 o) & o 3) Ly
H H L @
= 2A L]
Z=HIGH IMPEDANCE ) ‘ (6) 2y
2B =
. )|
PIN DESCRIPTION ®)
35 (19|
PIN No SYMBOL | NAME AND FUNCTION (12)
4A 212 AN
1,4,9, 12 1A to 4A | Data Inputs 48 (13)
2,5,10,13 | 1Bto4B | Data Inputs
3,6,8, 11 1Y to 4Y Data Outputs Leroo0
7 GND Ground (0V)
14 Vee Positive Supply Voltage
CIRCUIT DIAGRAM
Vee
ouTPUT
PROTECTION
DIODE
pN:9.12
EDO_QD—I VCC = Pin 14
8 GND = Pin7
S-17242 open—drain outputs
ABSOLUTE MAXIMUM RATINGS
_Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \'
Vi DC Input Voltage -0.5t0 Ve + 0.5 \
Vo DC Output Voltage -0.5t0 Vce + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Sink Current Per Output Pin + 25 mA
lcc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (%) mW
Tstg Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 LNy SGS-THOMSON
Y/ icroEiECTRONICS
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M54/M74HCO03

‘RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
‘Vee Supply Voltage 2106 \
Vi Input Voltage 0 to Vce \
Vo Output Voltage 0to Vco \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Ve =6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C. -40 to 85 °C |-55.to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 |V
6.0 1.8 1.8 1.8
VoL Low Level Output | 2.0 V= 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=20pA 0.0 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45 | VL |Io= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 pA
Current )
loz Output Leakage 6.0 Vi =V or ViL +0.5 +5 +10 HA
Current "~ |Vo = Vcc or GND
lec Quiescent Supply | 6.0 | Vi) = Vcc or GND 1 10 20 pA
Current
&7 3ETHANGRN =
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M54/M74HCO03

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC’ 74HC 54HC .
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH Output Transition | 2.0 30 75 95 110
trae | Time 45 8 15 19 22 ns
6.0 7 13 16 19
tpLz Propagation 2.0 16 60 75 90
Delay Time 45 |RL=1KQ 9 12 15 18 ns
6.0 8 10 13 15
trzL Propagation 2.0 23 60 75 90
Delay Time 45 |RL=1KQ 7 12 15 18 ns
6.0 6 10 13 15
Cin Input Capacitance 5 10 10 10 pF
Cpp (*) | Power Dissipation 7
Capacitance

(*) Crois defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep * Vee * fin + lec/4 (per Gate)

TYPICAL APPLICATIONS

Wired AND LED Driver with Blanking

+Vee

Rd Rd Rd Rd
j LED ENABLE
HCO03 ]
Al PR e S N
B! —}——o° L l
A2 v - !
B2 L2
An L3
8 - | Typical values
n ypical valui
$-9915 L4 l VCC:SV
S- 9016 Vps = 0.4V
Ro = 120 + 270Q
W=Y1Y2.. Yn=A1B1A2B2... AnBn = A1B1 + A2B2 . + AnBn
Io=10:20 mA
Vec—VWo—-Vos 5-2-04
Ap= - =130 Q(*
° Ip 20x 107 0
() 260 Qwith Ip = 10 mA -
44 Ly7. SGS-THOMSON
Y/ MicroEiEcTRONICS
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[y SGS-THOMSON M54HC04
’ MICROELECTRONICS M74HCO04

HEX INVERTER

= HIGH SPEED
tro=6ns (TYP.) AT Vcc=5V
= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta=25C
= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE '

[1OH| = loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R CiR
Vcc (OPR)=2VTO6V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE WITH ORDER CODES :
54/74L.S04 M54HCO04F1R M74HCO04M1R
M74HCO04B1R M74HC04C1R
PIN CONNECTIONS (top view)
DESCRIPTION U,
The M54/74HC04 is a high speed CMOS HEX IN- [ i vee
VERTER fabricated in silicon gate C°MOS techno- &
logy. It has the same high speed performance of v [ ig oA
LSTTL combined with true CMOS low power con- [ e
sumption. &
The internal circuit is composed of 3 stages inclu- EAN ] oA
ding buffer output, which enables high noise immu- aw g s
nity and stable output. All inputs are equipped with 3
circuits against static discharge and transient ex- w ¢ o] <
cess voltage. i
ono ] o] 4y
INPUT AND OUTPUT EQUIVALENT CIRCUIT

6Y
NC
SA
NC
5Y

NC =
No Internal
Connection

5-1053

December 1992 1/4
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M54/M74HC04

TRUTH TABLE . IEC LOGIC SYMBOL
A Y
L H
H L
) 1 NG
a3 @)
PIN DESCRIPTION - e
an L8 ®) 4y
PIN No SYMBOL | NAME AND FUNCTION 54 {11 (19) 5y
1,1:? 51,39, 1Ato 6A | DataInputs op (13) (2) ¢,
2,4,6,8, 1Y to 6Y | Data Outputs
10, 12 LC11030
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM (Per Gate)
A O_D@—Do___po_o Y
S-7033
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5to +7 \
Vi DC Input Voltage -0.5 to Vee + 0.5 \
Vo DC Output Voltage -0.5to Vee + 0.5 \
li DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 .
Ky SE3THANSON
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M54/M74HC04

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t0 6 \
Vi Input Voltage 0 to Vec \
Vo Output Voltage 0to Vece )
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °C
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec=4.5V 0 to 500
Vec=6V 0 to 400

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 t0 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. [ Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 V= 1.9 | 20 1.9 1.9
OutputVoltage | 45 | v, | lo=-20pA | 4.4 | 45 4.4 4.4
6.0 | or 5.9 6.0 5.9 5.9 v
45| ViL |lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 5.68 | 5.8 5.63 5.60
VoL | Low Level Output | 2.0 Vi = 0.0 | 01 0.1 0.1
Voltage 45| y,, | lo=20 1A 0.0 | 01 0.1 0.1
6.0 | or 0.0 | 01 0.1 01 | Vv
45| Vi |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
l Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 pA
Current )
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 pA
Current
[T =
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M54/M74HC04

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH Output Transition | 2.0 30 75 95 110
trae | Time 4.5 8 | 15 19 22 | ns
6.0 7 13 16 19
tPLH Propagation 2.0 27 75 95 110
tPHL Delay Time 45 9 15 19 22 ns
6.0 8 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 22
Capacitance pF

(*) Cro s defined as the value of the IC's internal equivalent capacitance which is calculated from the operating cumrent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Ceo * Ve  fin + lec/6 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns

. Vcc
ZF & 90%
v .
cc v v 50%
IN [ &107.

— t C———GND

THL tren

v, po— Ly
> ouT v,
Vout 50

) Z 10 %%

c .
50 N L VoL
-
s— 708071 tPHL tPLH

TEST CIRCUIT Icc (Opr.)

PG.

S-107#

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 ¥ o
Kyy 555 THOMSON
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7 SGS-THOMSON M54HCT04
’I MICROELECTRONICS M74HCTO04

HEX INVERTER

= HIGH SPEED
tpp = 8 ns (TYP.) AT Ve =5 V
» LOW POWER DISSIPATION 7\. \
lcc = 1 pA (MAX.) AT Ta = 25 °C f” - ”” |
« COMPATIBLE WITH TTL OUTPUTS 7 ) f f )
ViH = 2V (MIN.) ViL = 0.8V (MAX)
a OUTPUT DRIVE CAPABILITY B1R F1R
10-LSTTL LOADS (Plastic Package) (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE
lloH| = loL = 4 mA (MIN.) “Q‘ @
= BALANCED PROPAGATION DELAYS & o
tPLH = tPHL >
= PIN AND FUNCTION COMPATIBLE M1R C1R
WITH 54/74L.S04 (Micro Package) (Chip Carrier)
ORDER CODES :
DESCRIPTION M54HCTO4F1R  M74HCTO04M1R

M74HCT04B1R M74HCTO04C1R
- The M54/74HCT04 is a high speed CMOS INVER-

TER fabricated in silicon gate C2MOS technology.
It has the same-high speed performance of LSTTL

combined with true CMOS low power consumption. PIN CONNECTIONS (top view)
The internal circuit is composed of 3 stages inclu-

ding buffered output, which gives high noise immu- S

nity and a stable output. 1A 4

2

e ca i )

|13 = e
&
(2]

All inputs are. equipped with protection circuits

against static discharge or transient excess voltage. o

This integrated circuit has input and output charac- 24 6v
- teristic that are fully compatible with 54/74 LSTTL lo- &
gic families. M54HCT/74HCT devices are designed 2v A

to directly interface HSC°MOS systems with TTL
and NMOS components. They are also plug in re-
placements for LSTTL devices giving a reduction of av
power-consumption.

5
= =
T =]

s5Y

o

o
N

7

INPUT-AND OUTPUT EQUIVALENT CIRCUIT

— Vec Vee —?-'1
:
A
1
1
1
1

36472

v
1A
NC

Vee
6A

INPUT

NC=
No Internal
Connection

“February 1993 . 1/4
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M54/M74HCTO04

TRUTH TABLE IEC LOGIC SYMBOL
A Y
L H
H L 1A (0N 1 @
2A ON M 5
3A O | ® 3y
PIN DESCRIPTION " ® ® 4
PIN No SYMBOL | NAME AND FUNCTION 5a U N (10) sy
1,161},, 52,39, 1A to 6A Data Inputs oA (13) (12) oy
2,4,86,8, 1Y to 6Y Data Outputs Cr108
10, 12
7 GND Ground (0V)
14 Vce Positive Supply Voltage

LOGIC DIAGRAM (Per Gate)

A Y
LC12350
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -0.5t0 +7 Vv

\ DC Input Voltage -0.5t0 Ve + 0.5 \

Vo DC Output Voltage -0.5 to Voe + 0.5 Vv
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lgnp | DC Ve or Ground Current + 50 mA
Po Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °c

TL Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW =65 °C derate to 300 mW by 10mW/°C- 65 °C to 85 °C

2/4 g
Kyy S5 oMSon
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M54/M74HCT04

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vece Supply Voltage 451055 \
Vi Input Voltage 0to Vee \
Vo Output Voltage 0to Vee \
—_T;p Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °C
tr, b Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi | High Level Input | 4.5 2.0 2.0 2.0 %
Voltage to
5.5
ViL Low Level Input 4.5 0.8 0.8 0.8 \
Voltage to
5.5
VoH High Level Vi=|lo=20pA | 44 | 45 4.4 4.4
Output Voltage 45 ViH v
’ or 1lo=-4.0 MA| 4.18 | 4.31 4.13 4.10
Vi
Vo Low Level Output Vi=| lo=20 pA 0.0 0.1 0.1 0.1
Voltage 45 ViH Vv
or o= 4.0 mA 0.17 | 0.26 0.33 0.4
ViL
Iy Input Leakage 55 V| = Vgc or GND +0.1 +1 +1 pA
Current i
lec Quiescent Supply | 5.5 | V| = Vcc or GND 1 10 20 HA
Current
Alce Additional worst 5.5 | PerInput pin 2.0 29 3.0 mA
case supply Vi =0.5Vor
current V=24V
Other Inputs at
Vce or GND
lo=0
LNy SGS-THOMSON s
Y/ sucrozizeTRONICS
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M54/M74HCTO04

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C {-55to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trm Output Transition | 4.5 8 15 19 23 ne

tTHL Time

tPLH Propagation 4.5 11 18 23 27 ns

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 20 F

Capacitance P
pacita

(*) Cro s defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vee * fin + lec/6 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

: 6ns
27V W
Vee S 13V
C o.avt ov
PG | Yin Vout TLHv
’ "90% oM
c 1.3v
500 I L 10% __ vo,
$-9912 tPI-;L 'PLH
TEST CIRCUIT Icc (Opr.)
INPUT WAVEFORM
Vg =5V
° IEnls 6ns
| v
PG. > O ] CcC
500
i Lo
$-9913
44 LN7 -SGS-THOMSON
- &Y micromzcTRoNIcS
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(s SGS-THOMSON M54HCU04
I haicRoELECTRONICS M74HCU04

HEX INVERTER (SINGLE STAGE)

= HIGH SPEED
tro=5ns (TYP.) AT Vcc =5V
= LOW POWER DISSIPATION f
lcc = 1 pA (MAX.) AT Ta= 25 °C Y” -
= HIGH NOISE IMMUNITY f”
VNiH = Vi = 10 % Ve (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)

= SYMMETRICAL OUTPUT IMPEDANCE

[lon| = loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R C1R
Vec (OPR)=2VTO6 YV (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE WITH

ORDER CODES :
54/74LS04 M54HCUO04F1R M74HCUO04M1R
M74HCU04B1R M74HCUO4C1R

PIN CONNECTIONS (top view)

DESCRIPTION U,

The M54/74HCU04 is a high speed CMOS HEX IN- wmw [ [ vec

VERTER (SINGLE STAGE) fabricated in silicon ga- &

te C®MOS technology. It has the same high speed o [ iﬂ oA

performance of LSTTL combined with true CMOS [} ] o

low power consumption. &

As the intrnal circuit is composed of a single stage v ] s

inverter, it can be used in crystal oscillator. n [ g v

Allinputs are equipped with circuits against static di- ?

scharge and transient excess voltage. w [ iﬂ A
onp [ o] 4y

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vcc -

1
i
1 outpuT 6v
- - NC
{ sa
' NC
ki sv
-J
NC = -0
No Internal L, 20«
Scoses0 Connection me =N
January 1993 1/4
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M54/M74HCU04

TRUTH TABLE IEC LOGIC SYMBOL
A Y
L H
H L
a0 1 @ 1Y
) M Ly
PIN DESCRIPTION 2 = o
a2 ®
PIN No SYMBOL | NAME AND FUNCTION sa (1) (19) oy
1,359, 1A to 6A | Data Inputs oa (13) (12) oY
11, 18
2,4,6,8, 1Y to 6Y Data Outputs L1030
10, 12
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM
1 2
1A —Do— N
3 4
24 —Do— 2y
5 6
A ——Do— 3Y
Y::
9 8
4A —Do— ay
11 10
5A ———Do— 5y
13 12
A 6Y
Le11180
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5 to +7 \
\ DC Input Voltage -0.5to Ve + 0.5 \
Vo DC Output Voltage -0.5to Vec + 0.5 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lenp | DC Vec or Ground Current + 50 mA
Pp Power Dissipation 500 (%) mW
Tsig Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 ‘ SGS-THOMSO
S/ 4 mu@m@ﬁ&ﬁmm@mu@g
124



M54/M74HCU04

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2106 \'
Vi Input Voltage 0to Vcc Vv
Vo Output Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °C
tr, Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi1 High Level Input | 2.0 1.7 1.7 1.7
Voltage 45 3.6 3.6 3.6 v
6.0 4.8 4.8 4.8
ViL Low Level Input 2.0 0.3 0.3 0.3
Voltage 45 0.9 0.9 0.9 v
6.0 1.2 1.2 1.2
Vo High Level 2.0 Vi 1.8 2.0 1.8 1.8
Output Voltage [ 4.5 |y, | lo=20pA | 40 | 45 4.0 40
6.0 | or 55 | 5.9 55 55 v
45| VL |Ip=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
Vo Low Level Output | 2.0 V= 00 | 02 0.2 0.2
Voltage 45|y, | lo=20uA 00 | 05 05 0.5
6.0 or 01 | 05 0.5 05 | Vv
45| ViL |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 V| = Vcc or GND +0.1 +1 +1 pA
Current
lec Quiescent Supply | 6.0 | V| = Vcc or GND 1 10 20 pA
Current
Ly SETHONSN =
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M54/M74HCU04

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Veo Ta=25°C -40to 85 °C |-55t0 125 °C| ynpit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trm Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 22 ns
6.0 7 13 16 19
teLH Propagation 2.0 18 60 75 90
tPHL Delay Time 45 6 12 15 18 ns
6.0 5 10 13 15
Cin Input Capacitance 5 15 15 15 pF
Cro (%) Power.Dissipation 13 oF
Capacitance

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Ceo * Vec * fin + loc

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns

[ x 90%.
Vee ; & 50%

RG. Your

C .
50 N L VoL
-t
s~ 7080/1 tPHL tPLH

TEST CIRCUIT Icc (Opr.)

PG.

S-107#1

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 [Ny SGS-THOMSO
>/ 4 MHGW@EEIEGTI'IR@B&HGNS
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{vs SGS-THOMSON M54HCO0S5
I iicRoELECTRONIGS M74HCO05

HEX INVERTER (OPEN DRAIN)

» HIGH SPEED..
tro =8ns (TYP.)AT Vcc =5V ’

» LOW POWER DISSIPATION \
lcc=1uA (MAX)) AT TaA=25°C | :

» HIGH NOISE.IMMUNITY '
VNH = VNIL = 28 % Vee (MIN.)

= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS - (Plastic Package) (Ceramic Package)
= WIDE OPERATING VOLTAGE RANGE
Vcc (OPR)=2VTO6V T
= PIN AND FUNCTION COMPATIBLE WITH M
54/74L.S05
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES : °
M54HCO5F1R M74HCO5M1R
M74HCO05B1R M74HCO5C1R
PIN CONNECTIONS (top view)
DESCRIPTION. v,
The M54/74HCO5 is a high speed CMOS HEX o [] [ vee
OPEN DRAIN INVERTER fabricated in silicon gate ?
CMOS technology. It has the same highspeed per- v [ ia 4
formance of LSTTL combined with true CMOS low w [ 7 e
power consumption. }
The internal circuit is composed of 3 stages inclu- v [ DS

ding buffer output, which enables high noise immu-
nity and stable output. All inputs are equipped-with
circuits against static discharge and transient ex- 3y
cess voltage.

s

Sy

2 >
o
=1 [ A
=T =]

LA

Ly

INPUT AND OUTPUT EQUIVALENT CGIRCUIT

Vee Vee
A

INPUT QUTPUT 2A &Y
- - —er—0 NC NC
[ : 2y SA
_____ ’ % NC NC
: : 3A sY
‘ GND - NG = alwls

. No Internal

scosTie Connection

February.1993 1/4
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‘M54/M74HC05

TRUTH TABLE IEC LOGIC SYMBOL
A Y
L 4
H L
Z = High impedance 1a L0 ] o N2y
o 3) | 4 oy
! 3 8 ®) 5
PIN DESCRIPTION PRE) ®
PINNo |-SYMBOL | NAME AND FUNCTION sa 1) (10) oy
1,359, 1A to 6A Data Inputs . oA (13) (12) oy
11,13
2,4,6,8, 1Y to 6Y | Data Outputs iz
10, 12
7 GND Ground (0V)
14 Vee Positive Supply Voltage

LOGIC DIAGRAM (Per Gate)

AO—DO——D&—DO—OY

S-7033
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vce Supply Voltage -0.5t0 +7 \

Vi DC Input Voltage -0.5to Voc + 0.5 \

Vo DC Output Voltage -0.5t0 Vec + 0.5 \
li DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Sink Current Per Output Pin 25 mA
Icc or leno | DC Ve or Ground Current + 50 mA
Po Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C

T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C 65 °C to 85 °C

2/4 ‘ SGS-THOMSO
Y/ mu@@@.qlz.rtl@@m@mu@%
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M54/M74HCO05

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \
\ Input Voltage 0 to Veo \
Vo Output Voltage 0 to Vee \
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °C
tr, b Input Rise and Fall Time Vec=2V 0to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
Vi - | High Level Input 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoL | Low Level Output | 2.0 Ve 0.0 0.1 0.1 0.1
Voltage 45| v, |lo=20uA 0.0 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| ViL |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
h Input Leakage 6.0 Vi = Vgc or GND 0.1 +1 +1 pA
Current l
foz Output Leakage 6.0 Vi =V or Vi +0.5 5 +10 pA
Current "~ |Vo =Vcc or GND
lcc |-Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 A
Current
Ly7 SRS THOMSON =
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M54/M74HCO5-

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tr = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-5510 125 °C| ypit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tTHL Output Transition | 2.0- 30 75 95 110
Time 4.5 8 15 19 22 ns
6.0 7 13 16 19
tpLz Propagation 2.0 RL = 1KQ 20 90 115 135
Delay Time 45 11 18 23 27 ns
6.0 10 15 20 23
tezL Propagation - 2.0 RL = 1KQ 33 90 115 135
Delay Time 45 9 18 23 27 ns
6.0 8 15 20 23
Cin Input Capacitance 5 10 10 10 pF
Cour | Output 10 E
Capacitance P
Crp (*) | Power Dissipation 6.5
. pF
Capacitance

(*) Crois defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load.

4/4 ‘— GS- .
>/ 4 %}ncgﬁgv'ﬁ‘zgm?c'g
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(v SGS-THOMSON
/A MH@%@E&E@FR@M@@

M54HCO7
M74HCO7

HEX BUFFER (OPEN DRAIN)

= HIGH SPEED
tro=5ns (TYP.) AT Vcc =5V

= LOW POWER DISSIPATION
lcc =1 pA (MAX)ATTa=25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= WIDE OPERATING VOLTAGE RANGE
Vee (OPR) =2V TO6 V

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S07

DESCRIPTION

The M54/74HC07 is a high speed CMOS HEX
OPEN DRAIN BUFFER fabricated in silicon gate
c?Mos technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption.

The intemnal circuit is composed of 2 stages inclu-
ding buffer output, which enables high noise immu-
nity and stable output. All inputs are equipped with
circuits against static discharge and transient ex-
cess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

B1R F1R
(Plastic Package) (Ceramic Package)

et

M1R C1R
(Micro Package) (Chip Carrier)

ORDER CODES :

M54HCO7F1R M74HCO7M1R
M74HCO07B1R M74HCO07C1R

Vee Vee

k

»l

INPUT QuUTPUT

_____ REy

$C05710

PIN CONNECTIONS (top view)

1A ] 14 Ve
1Y 2[& 113 6A
Yrbe o

11 5A

3A s ‘E]m 5Y
3Y GD& g]s 4A

18 4y

6Y

NC
SA
NC
5Y

NC =
No Internal
Connection

5-7053

3y
GND
NC
Ly
4A

February 1993
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M54/M74HCO7

TRUTH TABLE IEC LOGIC SYMBOL
A Y
L L
H YA 1 2
Z = High mpedance 1a L0 oo N@
) (4) o,y
PIN DESCRIPTION o 2 o
an 8] &) 4y
PIN No SYMBOL | NAME AND FUNCTION sa L1 (19) .y
1,121, 51,39, 1A to 6A Data Inputs oA (13) (12) oy
2,4,6,8, 1Y to 6Y | Data Outputs etz
10, 12
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM (Per Gate)
Vee
Y
A
LC11490
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 )
Vi DC Input Voltage -0.5to0 Vec + 0.5 \
Vo DC Output Voltage -0.5to Vec + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Sink Current Per Output Pin 25 mA
lcc or lgnp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tetg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 ‘ SGS-THOMSO
Y/ u@m@ewmw@muc'g
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M54/M74HCO07

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2106 \'
Vi Input Voltage 0to Vce )
Vo Output Voltage 0to Vco \Y
Top Operating Temperature: M54HC Series -551t0 +125 °c
M74HC Series -40 to +85 °c
t, t Input Rise and Fall Time Vee=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec =6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| it
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoL Low Level Output | 2.0 Vie 00 | 0.1 0.1 0.1
Voltage 45 y,, | lo=20pA 0.0 | 01 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| ViL |lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 | V1= Vecor GND 0.1 4 +1 pA
Current i}
loz Output Leakage 6.0 Vi=Vior Vi +0.5 +5 +10 pA
Current Vo = Vcc or GND
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 A
Current
by SN =
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M54/M74HCO07

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85 °C |-55t0 125 °C| ypit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trHL Output Transition | 2.0 30 75 95 110
Time 4.5 8 | 15 19 22 | ns
6.0 7 13 16 19
trz Propagation 2.0 RL = 1KQ 10 90 115 135
Delay Time 45 7 18 23 27 ns
6.0 6 15 20 23
trz Propagation 2.0 RL = 1KQ 17 90 115 135
Delay Time 45 7 18 23 27 ns
6.0 5 15 20 23
Civ Input Capacitance 5 10 10 10 pF
Coutr | Output 3 F
Capacitance p
Crp (*) | Power Dissipation 4
c . pF
apacitance

(") Cro s defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Ceo * Vee * fin + lec/6 (per Gate)

4/4
‘ SGS-THOMSON
Y/ icRoRlECTRONICS
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SGS-THOMSON
MICROELECTRONICS

174

M54HCO08
M74HCO08

QUAD 2-INPUT-AND GATE

= HIGH SPEED
tp=6ns (TYP.) AT Vcc =5V

= LOW POWER DISSIPATION
lcc =1pA (MAX.)ATTa=25°C

= HIGH NOISE IMMUNITY
VNH = VNIL = 28 % Vce (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

‘= SYMMETRICAL OUTPUT IMPEDANCE
lon| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Veec (OPR)=2VTO6YV

= PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S08

DESCRIPTION

The M54/74HC08 is a high speed CMOS QUAD 2-
INPUT AND GATE fabricated in silicon gate C2MOS
technology. It has the same high speed performan-
ce of LSTTL combined with true CMOS low power
consumption.

The internal circuit is composed of 2 stages inclu-
ding buffer output, which gives high noise immunity
and stable output.

All inputs are equipped *with ‘protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee --
. 1 output

] :li

Vee

INPUT

GND

SCOS650

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCO08F1R M74HCO8M1R
M74HC08B1R M74HCO08C1R

PIN CONNECTIONS (top view)

G"cc
5 .o
E] L

4y

S

T o
=1 [~ =1 =1 =
I T & =]

2A

=

28 | 38

2y 3A

]

7

GND 3y

NC =
No Internal 2o
Connection © =

5-7027

2y

December 1992
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M54/M74HCO08

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L L
L H L
m
1A =
H L L o2 ] & 3 4y
H H H (4)
2A (6)
28 (5) ——— 2y
PIN DESCRIPTION s L2 ©
3B (1_0) 3Y
PIN No SYMBOL | NAME AND FUNCTION m (12) an
1,4,9,12 | 1Ato4A | Data Inputs s 013) —— 4Y
2,5,10,13 | 1Bto4B Data Inputs
3,6,8,11 | 1Yto4Y | DataOutputs Leroere
7 GND Ground (0V)
14 Vce Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A O—Gi —
z[ +—i
8 O—{} ¥ :
S$-10195
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.510 +7 \
Vi DC Input Voltage -0.5t0 Vee + 0.5 )
Vo DC Output Voltage -0.5to Voo + 0.5 \Y%
lik DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 () mwW
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditionis notimplied.
(*) 500 mW:" = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

214 Ny SGS-THOMSO
7’ MD@E‘&@E&E@FE@MH@%
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M54/M74HCO08

RECOMMENDED OPERATING CONDITIONS

Symbo! Parameter Value Unit
Vee Supply Voltage 2106 \
\ Input Voltage 0to Vce \
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55t0 +125 °C
M74HC Series -40 to +85 °c
tr, Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vo High Level 2.0 Vi< 1.9 2.0 1.9 1.9
OutputVoltage | 4.5 | = | lo=20MA | 44 | 45 4.4 44
6.0 | or 59 | 6.0 5.9 5.9 v
45| Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 V= 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=20uA 0.0 | 01 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| Vi |lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
li Input Leakage 6.0 Vi = Vce or GND +0.1 +1 +1 pA
Current i
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 A
Current
Ly S53THAN0N =
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-M54/M74HCO08

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH Output Transition | 2.0 30 75 95 110
tr | Time 45 8 | 15 19 22 | ns
6.0 7 13 16 19
tpLn Propagation 2.0 24 75 95 110
tPHL Delay Time 45 8 15 19 20 ns
6.0 7 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Crp (%) Power.Dissipation 19 oF
Capacitance

(*) Cro Is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circuit) Average operting current can be obtained by the following equation. lcc(opr) = Crp * Ve * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
—4 Vcc —ht"-_

S Vee

v 90°7.

l N & 50%

v, |10'lo
VIN our tTLH T GN

P.G. » THL
0%  ©oF
50N cL Vour ~{50°%
— X10°/ Vou
I . .
PLH -l t
S-10196 PHL
TEST CIRCUIT lcc (Opr.)
6— VCC =5V
-P.G. >—
500
S - 10197
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 . 57 SGS-THOMSON

MICROELECTROMNICS
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vy SGS-THOMSON M54HCTO08
W hicRoELECTRONICS M74HCTO8

QUAD 2-INPUT AND GATE

= HIGH SPEED
tro =12 ns (TYP.) AT Vcc =5V
= LOW POWER DISSIPATION
lcc=1pA (MAX)) ATTa=25°C
= COMPATIBLE WITH TTL OUTPUTS
ViH =2V (MIN.) ViL = 0.8V (MAX)
= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE

lton| = loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
= PIN AND FUNCTION COMPATIBLE M1R C1R
WITH 54/74L.S08 (Micro Package) (Chip Carrier)
ORDER CODES :
DESCRIPTION M54HCTO8F1R M74HCTO8M1R
The M54/74HCTO8 is a high speed CMOS QUAD M74HCTOSBIR  M74HCTOEC1R

2-INPUT AND GATE fabricated in silicon gate
c°Mos technology. It has the same high speed per-

formance of LSTTL combined with true CMOS low PIN CONNECTIONS (top view)
power consumption. The internal circuit is compo-
sed of 2 stages including buffer output, which gives A

[ Vee
o] 28
T_z] LA

high noise immunity and stable output. Allinputs are
equipped with protection circuits against static di-
scharge and transient excess voltage.

This integrated circuit has input and output charac-
teristics that are fully compatible with 54/74 LSTTL
logic families. M54/74HC devices are designed to
directly interface HSC®MOS systems with TTL and
NMOS components. They are also plug in replace-
ments for LSTTL devices giving a reduction of po-
wer consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee -g__1

INPUT “A
NC
A%
NC

3B

NC =
No Internal 2
Connection ©

s-7027

2y

NC
3y
3A

February 1993 1/4
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M54/M74HCTO08

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L L
L H L 1
H L L :’; & « 13y
H H H (4)
2] (6)
28 5) | — 2Y
PIN DESCRIPTION n £ ®
6 (1) ] - 3y
PIN No SYMBOL | NAME AND FUNCTION A (12) | (1
1,4,9,12 | 1Ato4A | Datalnputs a5 013 ] —— 4Y
2,5,10, 13 1B to 4B Data Inputs
3,6,8,11 | 1Yto4Y | Data Outputs Leroare
7 GND Ground (0V)
14 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A—] Y
B —
LC11290
ABSOLUTE MAXIMUM RATING
Symbol Parameter Value Unit
Vee Supply Voltage -0.5 to +7 \Y
Vi DC Input Voltage -0.5to Vce + 0.5 \
Vo DC Output Voltage -0.5 to Vee + 0.5 \'
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Digsipation 500 (") mwW
Tsig Storage Temperature -65 to +150 °C
To Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4
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M54/M74HCTO08

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 451055 \
Vi Input Voltage 0to Vcc \
Vo Output Voltage 0 to Vco \
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Veo Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 4.5 2.0 2.0 2.0 Vv
Voltage to
5.5
ViL Low Level Input 45 0.8 0.8 0.8 Vv
Voltage to
5.5
Vo High Level Vi=|lo=20pA | 44 45 4.4 4.4
Output Voltage 45 A \%
T O llo=-4.0mA| 4.18 | 4.31 4.13 4.10
Vi
VoL Low Level Output Vi=| lo=20 pA 0.0 0.1 0.1 0.1
Voltage 45 ViH \Y
or |lo=4.0 mA 0.17 | 0.26 0.33 0.4
Vi
I Input Leakage 55 V| = Vcc or GND 0.1 +1 +1 A
Current 3
lcc Quiescent Supply | 5.5 | V| = Vcc or GND 1 10 20 pA
Current
Alee Additional worst 5.5 | Per Input pin 2.0 2.9 3.0 mA
case supply Vi =0.5V or
current V=24V
Other Inputs at
Vce or GND
lo=0
LNy SGS-THOMSON 34
Y/ MICROELECTRONICS
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M54/M74HCTO08

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trH Output Transition | 4.5 8 15 19 22 ns

trHL Time

tPLH Propagation 4.5 13 21 26 32 ns

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 38 pF

Capacitance

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec(opr) = Cep * Ve * fin + lcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns

—1—4——

—e— Voo N 3V
vl"
! 13v 13v X
0.3V | ov
\
Vi out HLH | HHL
P.G. i [
0% VoH
Vour
500 I C 1.3v 13
b — :_107_- VoL
LC11240 fPLn_ | —» 'PHL

SC06180

TEST CIRCUIT Icc (Opr.)

S - 10197

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4
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(37 SGS-THOMSON M54HC09
7’ MICROELECTRONICS M74HCO09

QUAD 2-INPUT AND GATE (OPEN DRAIN)

a HIGH SPEED
tro=6ns(TYP.)AT Vcc =5V
= LOW POWER DISSIPATION
lcc=1pA (MAX.)ATTa=25°C
» HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE

llon| = loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
» WIDE OPERATING VOLTAGE RANGE M1R CiR
Vec (OPR)=2VTO6V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE ORDER CODES :
WITH 54/74L.S09 M54HCO9F1R M74HCO9M1R
M74HCO09B1R M74HCO09C1R
DESCRIPTION PIN CONNECTIONS (top view)
The M54/74HCO09 is a high speed CMOS QUAD 2- Y
INPUT OPEN DRAIN AND GATE fabricated in sili- n ] ] Vee
con gate C®MOS technology. It has the same high
speed performance of LSTTL combined with true : b 48
CMOS low power consumption.

The internal circuit is composed of 3 stages inclu-
ding buffer output, which gives high noise immunity
and stable output.

All inputs are equipped with protection circuits

against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee Vee

. A
INPUT ouTPUT

. o o
T 1T
GND :1--41

scos710

NC =
No Internal 2
Connection ©

s-7027

2y

NC
3y
3A

October 1992 1/4
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M54/M74HC09

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L L
L H L )
1A — &
H L L 3)
5 @ o 1Y
H H VA (4)
Z = HIGH IMPEDANCE A -] (6)
) L7 2y
9
PIN DESCRIPTION sa L (8)
39 {10 | —
PIN No SYMBOL | NAME AND FUNCTION o 12 (1)
1,4,9,12 | 1Ato4A | Datalnputs s 09 —
2,5,10,13 | 1Bto4B | Data Inputs
3,6,8, 11 1Y to 4Y | Data Outputs Lernaso
7 GND Ground (0V)
14 Voe Positive Supply Voltage
LOGIC SYMBOL
A— D Y
B —
LC11290
‘ABSOLUTE MAXIMUM RATINGS
Symbol ~Parameter Value Unit
Vee Supply Voltage -0.5to +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 \
Vo DC Output Voltage ~-0.5to Vee + 0.5 \
hk DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
" lo DC Output Sink Current Per Output Pin 25 mA
Icc or lenp | DG Ve or Ground Current + 50 mA
Pp Power. Dissipation 500 (%) mwW
) Tstg Storage Temperature -65 to +150 - °Cc
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 " [Ny SGS-THOMSO
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M54/M74HCO09

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to6 \
Vi Input Voltage 0to Vco \
Vo Output Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55to0 +125 °c
M74HC Series -40 to +85 °C
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec=45V 0 to 500
Vec=6V 0 to 400
~DC SPECIFICATIONS
Test Conditions ‘Value
.Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vin High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 |V
6.0 1.8 1.8 1.8
Vo Low Level Output | 2.0 Vi = 0.0 | 01 0.1 0.1
Voltage 45 | y,, | lo=20kA 0.0 | 01 0.1 0.1
6.0 | or 0.0 | 01 0.1 0.1 v
45 | Vi |lo=4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33. 0.40
I Input Leakage 6.0 Vi ='V¢c or GND +0.1 +1 +1 nA
Current }
loz * | Output Leakage 6.0 Vi =Viyor ViL 0.5 5 +10 HA
Current Vo = Vcc or GND
lec Quiescent Supply | 6.0 | V)= Vcc or GND 1 10 20 A
Current
L7 3ETHONSON =
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M54/M74HCO09

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 t0 85 °C {-5510 125 °C| ynit
V) 54HC and 74HC 74HC 54HC" .
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trHL Output Transition | 2.0 30 75 95 110
Time 45 8 | 15 19 22 | ns
6.0 7 13 16 19
trLz Propagation 2.0 RL=1KQ 10 75 95 110
Delay Time 45 8 15 19 22 ns
6.0 7 13 16 19
trzL Propagation 2.0 RL=1KQ 20 75 95 110
Delay Time 45 8 15 19 22 ns
6.0 7 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Cour | Output 3 F
Capacitance P
Cep (") |-Power Dissipation 5
Capacitance

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circutt). Average operting current can be obtained by the following equation. Icc(opr) = Cep * Vce * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT .

6ns 6ns
_-‘[— Vee - v,
v HS— 30°7. c
IN : y N 507
NV 10°/s
ViN- our . 'ILH —————ocn
P.G. ’ e THL
90% Vo._
son CL Vour 50°%
I —.J K10%% Vo L
t
PLH J t
S -10196 PHL
TEST CIRCUIT lcc (Opr.)
6 "cc =5V
P.G. 2 g
INPUT WAVEFORM IS THE SAME AS
THAT IN CASE OF SWITCHING - .
CHARACTERISTICS TEST. < - 10197
44 Ly7. SGS-THOMSON
Y/ MicrorLzcTRONICS
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(v, SGS-THOMSON
I raicRoELECTRONICS

M54HC10
M74HC10

TRIPLE 3-INPUT NAND GATE

= HIGH SPEED
tro =6 ns (TYP.) AT Vcc =5V

= LOW POWER DISSIPATION
lcc=1pA (MAX.)ATTa=25°C

= HIGH NOISE IMMUNITY
VniH = VNIL = 28 % Vcc (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[1OH| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vcc (OPR)=2VTO6V

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S10

DESCRIPTION

The M54/74HC10 is a high speed CMOS TRIPLE
3-INPUT NAND GATE fabricated with silicon gate
C?MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The interal circuit is composed of 3 stages inclu-
ding buffer output, which enables high noise immu-
nity and stable output.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Ve Vee

QUTPUT

T

ff” y

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC10F1R M74HC10M1R
M74HC10B1R M74HC10C1R

PIN CONNECTIONS (top view)

n [ 7 E]Vcc
18 EW—\:] 1c
» [ v
) g@ -
2c [j [ 38
2v é o] 3a
oo [} o] v

$-7034

v
NC
3c
NC
38

NC = s-103
No Internal e
o

Connection

2y
NC
3y
3A

December 1992
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M54/M74HC10

TRUTH TABLE

IEC LOGIC SYMBOL

A B Cc Y
L X X H
X L X H O
X X L H > | &
1B @ (12) 1Y
H H H L
1c 113)
n &
PIN DESCRIPTION 28 4| (6) 4y
(5)
PINNo | SYMBOL | NAME AND FUNCTION T ®
1,3,9 1A to 3A Data Inputs 38 (10) (8) 3y
2,4,10 1B to 3B Data Inputs 5 1)
13,5, 11 1C to 3C | Data Inputs
12,6, 8 1Y to 3Y | Data Outputs Lerosto
7 GND Ground (0V)
14 Vce Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A O—
B O—
) )o—l S0—0 ¥
NS
$S-7036
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.51t0 +7 Vv
Vi DC Input Voltage -0.5 to Vce + 0.5 \
Vo DC Output Voltage -0.5t0 Ve + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (%) mW
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.

(*) 500 mW: =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 : ‘7_1 SGS-THOMSON
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M54/M74HC10

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2106 \
Vi Input Voltage 0to Vec Vv
Vo Output Voltage 0 to Vco \
Top Operating Temperature: M54HC Series -55 to +125 °Cc
M74HC Series -40 to +85 °c
tr, Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vo High Level 2.0 Vi = 1.9 2.0 1.9 1.9
Output Vollage |45 | v, | lo=20pA | 44 | 45 4.4 44
6.0 | or 59 | 60 5.9 5.9 v
45| ViL |10=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-52mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 V= 0.0 0.1 0.1 0.1
Voltage 45 | y,, | lo=20pA 00 | 01 0.1 01 |
6.0 | or 0.0 0.1 0.1 0.1
45| Vi lo=4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vec or GND +0.1 +1 +1 pHA
Current
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 HA
Current
LS SGS-THOMSON s
Y/ MICROELEGTRONICS
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M54/M74HC10

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter Veo Ta=25°C -40 t0 85 °C |-55 10 125 °C| ynit
) 54HC and 74HC 74HC 54HC
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
trm Output Transition | 2.0 30 75 95 110
trae | Time 4.5 8 15 19 22 | ns
6.0 7 13 16 19
tPLH Propagation 2.0 27 75 95 110
tPHL Delay Time 45 9 15 19 22 ns
6.0 8 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 23
Capacitance PF

(*) Cro s defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cro * Vec * fin + lcc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Pgns 6ns .
—e—Vec o cc
_ / Y oy
o
g Vour GND

THL t

Vin
VIN ot - TLH
& —— \/
s0n ICL Vour & 50
+ 10 % Vou

tPHL tPHL

S-10198

TEST CIRCUIT Icc (Opr.)

‘6VCC: SV

50 N

5 - 10199

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

414 LNy SGS-THOMSON
Y/ wicRorECTRORICS

150



{vy SGS-THOMSON
)/ 4 msmu@%@.lﬁté@m@mm

M54HCT10
M74HCT10

TRIPLE 3-INPUT NAND GATE

= HIGH SPEED
tro =11 ns (TYP.) AT Vcc =5V

s LOW POWER DISSIPATION
lcc=1pA (MAX.)ATTa=25°C

-u COMPATIBLE WITH TTL OUTPUTS
ViH = 2V (MIN.) Vi = 0.8V (MAX)

» OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
[1OH| = loL = 4 mA (MIN.)

» BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.510

DESCRIPTION

The M54/74HCT10 is a high speed CMOS TRIPLE
3- INPUT NAND GATE fabricated with silicon gate
c°Mos technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption. The internal circuit is compo-
sed of 3 stages including buffer output, which ena-
bles high noise immunity and stable output. All
inputs are equipped with protection circuits against
. static discharge and transient excess voltage.

This integrated circuit has input and.output charac-
-feristics that are fully compatible with 54/74 LSTTL
logic families. M54/74HCT devices are designed to
directly interface HSC2MOS systems with TTL and
NMOS components. They are also plug in replace-
ments for LSTTL devices giving a reduction of po-
wer consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

I
!
A X
. | output
-4 :
|

M

i f

B1R F1R
" (Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCT10F1R M74HCT10M1R
M74HCT10B1R M74HCT10C1R

PIN CONNECTIONS (top view)

N
(e} o
[

y & 5
= 4 =]
S I e
- . &
-< O (2}

~N
%
|

GND |7

o

$-7034

1Y
NC
ac
NC
38

NC = imininin! s-103s
No Internal > 2 gx s
Connection NOZoo

February 1993
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M54/M74HCT10

TRUTH TABLE

IEC LOGIC SYMBOL

A B c Y
L X X H
X L X H m
X X L H ] & )
m m L 18 (2 (12) -
H 1c {13))
on B3
PIN DESCRIPTION 2 W NOp
(5)
PINNo | SYMBOL | NAME AND FUNCTION o e
1,8,9 1A to 3A | Data Inputs - (10) (I
2, 4,10 1B to 3B Data Inputs 3 (11)
13, 5, 11 1Cto 3C | Data Inputs
12,6, 8 1Y to 3Y | Data Outputs Lerosio
7 GND Ground (0V)
14 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A O—
B O—
Y
C
5-7036
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \'
Vi DC Input Voltage -0.5t0 Voo + 0.5 \
Vo DC Output Voltage -0.5to Vec + 0.5 \Y
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lanp | DC Vec or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mw
Tetg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition s notimplied

(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4
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M54/M74HCT10

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage 451055 \
Vi Input Voltage 0 to Vco \
Vo Output Voltage 0to Vee Vv
Top Operating Temperature: M54HC Series -55to +125 °C
M74HC Series -40 to +85 °c
tr, Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 4.5 2.0 2.0 2.0 Vv
Voltage to
5.5
Vi | Low Level Input | 4.5 0.8 0.8 0.8 %
Voltage to
5.5
Von | High Level Vi=|lo=20pA | 44 | 45 4.4 4.4
Output Voltage 45 Vin v
T O |lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
Vi
VoL Low Level Output Vi=| lo=20 pA 0.0 0.1 0.1 0.1
Voltage 45 VIH Vv
or |lo=4.0 mA 0.17 | 0.26 0.33 0.4
Vi
I Input Leakage 5.5 Vi = Vcc or GND +0.1 +1 +1 pA
Current )
lec Quiescent Supply | £.5 | Vi = Vcc or GND 1 10 20 pA
Current
Alcc | Additional worst 5.5 | Per Input pin 2.0 2.9 3.0 mA
case supply Vi=0.5V or
current V=24V
Other Inputs at
Vce or GND
lo=0
(N7 SGS-THOMSON /4
Y/ wicRoELECTRONICS
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M54/M74HCT10

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

‘Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 o 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trm Output Transition | 4.5 8 15 19 22

tTHL Time

tPLH Propagation 4.5 14 22 28 33

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 46 E

Capacitance p

(") Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Cireuit). Average operting current can be obtained by the following equation.-lcc(opr) = Cro™ Vee * fin + loc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

—_— ‘VCC _.‘___Gns
— 3
2.7V
13v
Vour 0.3V ov
tn
v
90% ©OH
' CL 13v
10% o,
- —e
LC11310 PLH
TEST CIRCUIT Icc (Opr.)
_6 Vees SV
P.G. *>
50N
5 - 10199
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 ” y
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(—' SGS-THOMSON M54HC11
’I MICROELECTRONICS M74HC11

TRIPLE 3-INPUT AND GATE

= HIGH SPEED
tro=7ns (TYP.)AT Vcc =5V
= LOW POWER DISSIPATION 7
loc = 1 pA (MAX.) AT Ta = 25 °C f” - ””
= HIGH NOISE IMMUNITY f” : f f f '
VNIH = VNIL = 28 % Vce (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)

= SYMMETRICAL OUTPUT IMPEDANCE

[1OH] = loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

trLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R CiR
Vcc (OPR)=2VTO6V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE WITH ORDER CODES :
54/74L.511 M54HC11F1R M74HC11M1R
M74HC11B1R M74HC11C1R
PIN CONNECTIONS (top view)
DESCRIPTION S
] b Vee
The M54/74HC11 is a high speed CMOS TRIPLE
3-INPUT AND GATE fabricated in silicon gate 1 [ ) 1c
C?MOS technology.
It has the same high speed performance of LSTTL 2a [ [ v
combined with true CMOS low power consumption.
The intemnal circuit is composed of 4 stages inclu- 28 E ] 3c
ding buffered output, which gives high noise immu-
nity and a stable output. All inputs are equipped with z2c [ I 38
protection circuits against static discharge and tran-
sient excess voltage. 2Y s o] 3a
eno 7 o] av
INPUT AND OUTPUT EQUIVALENT CIRCUIT
$-7061
— Vee Vee [ ;‘5 2

1
9

QUTPUT
-

I
i NC -

No Intemal
Connection

s5-7062
5C05650

2y
GND
NC
3y
3A

February 1993 1/4
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M54/M74HC11

TRUTH TABLE IEC Logic Symbol
A B c Y
L X X L
X L X L 1 P
X X L L 15 2| | (1),
H H H H 1c 13)
24 B3|
PIN DESCRIPTION 28 {4)_| | (6) 5y
PINNo | SYMBOL | NAME AND FUNCTION o %
1,3,9 1A to 3A | Data Inputs 3A W (8)
2, 4,10 1Bto 3B | Data Inputs 38 ——4 3v
(11)
13,5, 11 1C to 3G | Data Inputs 3¢ —-
12,6,8 1Y to 3Y | Data Outputs Le11320
7 GND Ground (0V)
14 Vee Positive Supply Voltage

SCHEMATIC CIRCUIT (Per Gate)

A O—
B O—
C
S$-7063
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5 to Vge + 0.5 \'
Vo DC Output Voltage -0.5to Ve + 0.5 \
li DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or leno | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tetg Storage Temperature -65 to +150 °C
To Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 [Ny SGS-THOMSON
’ MICROELECTRONICS
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M54/M74HC11

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit

Vce Supply Voltage 2t06 Vv
Vi Input Voltage 0to Vce \
Vo Output Voltage 0to Vce Vv
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °C
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns

: Vec=45V 0 to 500

Vec=6V 0 to 400

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40to 85 °C [-55t0 125 °C| ynit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi< 1.9 | 20 1.9 1.9
Output Voltage [ 4.5 |\, | lo=20MA [ 44 | 45 14 44
6.0 | or 5.9 6.0 5.9 5.9 v
45| VL |lo=-4.0 mA| 4.18 | 4.31 413 4.10
6.0 lo=-5.2 mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vie 0.0 0.1 0.1 0.1
Voltage 45 | v, |lo=201A 0.0 | 0.1 0.1 0.1
6.0 | or 0.0 | 0.1 0.1 01| Vv
45| Vi lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 | V1 ="Vec or GND +0.1 1 +1 HA
Current
lcc Quiescent Supply | 6.0 | V)= Vcc or GND 1 10 20 LA
Current
ST AL =
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M54/M74HC11

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Taz=25°C -40 to 85 °C |-55t0 125 °C| ypit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trn Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 22 ns
6.0 7 13 16 19
trLH Propagation 2.0 40 85 105 130
trn. | Delay Time 45 10 17 21 26 ns
6.0 9 14 18 22
Cin Input Capacitance 5 10 10 10 pF
Cep (*) | Power Dissipation 26 F
Capacitance P

(*) Crois defined as the value of the IC's intemal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Crp * Vee * fin + loc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6éns
—e—Vec 5577 Vee
b le Z x 50°%.
N 0%/
\'] t GND
ViN our l-lLH THL
P.G. *——] \—toge — OH
500 c Your S0k
| KI0% Vo,
tpLH J4L > teuL
S- 10200
TEST CIRCUIT Icc (Opr.)
6Vcc =5V
ViN
P.G. -
500
5 - 10201

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 r
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‘ﬂ SGS-THOMSON

MICROELECTRONICS

M54HC14
M74HC14

HEX SCHMITT INVERTER

» HIGH SPEED-
tro =11 ns (TYP.) AT Vec =5V

= LOW POWER DISSIPATION
Icc =1 pA (MAX.) AT Ta=25°C

= HIGH NOISE IMMUNITY"
VH=11V (TYP.) AT Vcc=5V

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE
[IOH| = loL =4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Vcc (OPR) =2V TO6B V

x PIN AND FUNCTION COMPATIBLE WITH
54/74L.S14

DESCRIPTION

The M54/74HC14 is a high speed CMOS HEX
SCHMITT INVERTER fabricated in silicon gate
C®MOS technology. It has the same high speed per-
formance of LSTTL combined with true CMOS {ow.
power consumption. Pin configuration and function
are the same as those of the HC04 but all inputs ha-
ve 20 % Vcc hysteresis level.

This together with its schmitt trigger function allows
it to be used on line receivers with slow rise/fall input
signals. All inputs are equipped with protection cir-
cuits against static discharge and transient excess
voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

0

(Plastic Package)

ff” y

B1R

M1R
(Micro Package)

ORDER CODES :

M54HC14F1R M7
M74HC14B1R M7

e

F1R

(Ceramic Package)

e

C1R
(Chip Carrier)

4HC14M1R
4HC14C1R

NG =
No Internal
Connection

PIN CONNECTIONS (top view)

1A E
w

Ay
Y
v

el

3A

3y

[=1

GND |7

=1

December 1992
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M54/M74HC14

TRUTH TABLE

IEC LOGIC SYMBOL

A Y
L H
H L
1A o | I 2y
o 3 (R
PIN DESCRIPTION - o
a2 ® 4
* PIN No SYMBOL | NAME AND FUNCTION sa U1 (19) ¢y
1,112, 5;39 1Ato 6A | Data Inputs 6A (13) (12) oY
2,4,6,8, 1Y to 6Y | Data Outputs G100
10,12
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM/WAVEFORM
$-7040
ABSOLUTE MAXIMUM RATINGS
Symbol .- Parameter Value Unit
Vcc | Supply Voltage -0.5 to +7 \
Vi DC Input Voltage -0.5t0 Vgc + 0.5 \
Vo DC Output Voltage -0.5to Ve + 0.5 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA
lo ' DC Output Source Sink Current Per Output Pin +25 mA
{ lcc or lenp | DC Vee or Ground Current + 50 mA
Pp Power Dissipation 500 () mw
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*)500 mW: =65 °C derate to 300 mW by 10mW/°C: 65°C to 85 °C

2/4
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M54/M74HC14

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vco Supply Voltage 2106 )
Vi Input Voltage 0 to Vce )
Vo Output Voltage 0 to Vco \
Top Operating Temperature: M54HC Series -55 to +125 °Cc
M74HC Series -40 to +85 °Cc
tr t Input Rise and Fall Time No Limits

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

Vp High Level 2.0 1.0 | 125 | 15 1.0 1.5 1.0 1.5
Threshold 45 23 | 27 |315| 23 [ 315] 23 |315| V
Voltage 6.0 30 | 35 | 42 | 30 | 42 | 30 | 42

VN Low Level 2.0 03 | 065 | 0.9 0.3 0.9 0.3 0.9
Threshold 45 113 | 16 | 20 | 113 | 20 | 113 ]| 20 v
Voltage 6.0 15 | 23 | 26 | 15 | 26 | 15 | 26

Vi | Hysteresis 2.0 03 | 06|10 ]| 03] 10| 03| 10
Voltage 45 06 | 11| 14 | 06 | 1.4 | 06 | 1.4 v

6.0 08 | 1.2 | 14 | 08 | 17 | 08 | 17
VoH High Level 2.0 V= 1.9 2.0 1.9 1.9
OutputVoltage | 45 | ;= | lo=20uA | 44 | 45 4.4 4.4
6.0 | or 59 | 6.0 5.9 59 v
45 | ViL |1o=4.0mA| 4.18 | 4.31 413 4.10
6.0 lo=-52mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45 | yy | lo=20KA 0.0 | 04 0.4 ot |
6.0 | or 0.0 | 0.1 0.1 0.1
45 | Vi [10= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vgc or GND 0.1 +1 +1 pA
Current i

lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 A

Current
57 S5 THOMSON
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M54/M74HC14

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value .
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH Output Transition | 2.0 30 75 95 110
trHL Time 4.5 8 15 19 22 ns
6.0 7 13 16 19
trLH Propagation 2.0 42 125 155 190
ten. | Delay Time 45 14 | 25 31 38 ns
6.0 12 21 26 32
CiN Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 28
Capacitance pF

(*) Cro s defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circutt). Average operting current can be obtained by the following equation. lec(opr) = Cep * Ve * fin + lec

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
Vec=5V
c« / 90% 1 Vee
VIN 50° \
10%| ——GND
(- tTHL ftrLH
P.G. - v
J; 50% O
I Vout 50
500 I 10% o,
s b tpuL tpLH
$-10179

TEST CIRCUIT lcc (Opr.)

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 GS-
ST Rl
162




vy SGS-THOMSON
Y raicRoELECTRONICS

M54HCT14
M74HCT14

HEX SCHMITT INVERTER

= HIGH SPEED
tpp = 16 ns (TYP.) AT Vec =5 V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta=25°C

» HIGH NOISE IMMUNITY
V=07V (TYP.) AT Vcc =5V

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[1OH| = IoL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S14

DESCRIPTION

The M54/74HCT14 is a high speed CMOS HEX
SCHMITT INVERTER fabricated in silicon gate
C*MOS technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption. Pin configuration and function
are the same as those of the HCT04 but all inputs
have 0.7 V hysteresis level.This together with its
schmitt trigger function allows it to be used on line
receivers with slow rise/fall input signals. This inte-
grated circuit has input and output characteristics
that are fully compatible with 54/74 LSTTL logic fa-
milies. M54/74HCT devices are designed to directly
interface HSC2MOS systems with TTL and NMOS
components. They are also plugin replacements for
LSTTL devices giving a reduction of power consum-
ption.All inputs are equipped with protection circuits
against static discharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee -1
1
|
1
1
i
|

‘ QUTPUT
:l X
-J

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R

(Micro Package) (Chip Carrier)
ORDER CODES :

M54HCT14F1R M74HCT14M1R
M74HCT14B1R M74HCT14C1R
PIN CONNECTIONS (top view)

1 Vee
e
] ev
] sa

SY

6Y
NC
SA
NC
sy

NC = s-1039
No Internal

Connection

3v
GNO
NC
&Y
LA

October 1993
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M54/M74HCT14

TRUTH TABLE IEC LOGIC SYMBOL
A Y
L H
H L a0 | I NG
22 3] () .y
PIN DESCRIPTION 2 o5
RO N
PIN No SYMBOL | NAME AND FUNCTION sa 11D (19 5y
, A | Datal
1,15::,’ 5139 1A to 6. ata Inputs oA (13) (12) o
2,4,6,8, 1Y to 6Y | Data Outputs Crom
10,12
7 GND Ground (0V)
14 Vee Positive Supply Voltage
LOGIC DIAGRAM/WAVEFORM
Vour (Y)
$-7040
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.510 +7 \Y
Vi DC Input Voltage -0.5 to Vge + 0.5 \Y
Vo DC Output Voltage -0.5to Vec + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tsig Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: =65 °C derate to 300 mW by 10mW/°C. 65 °C to 85 °C

2/4 LNy SGS-THOMSON
Y/ icRoElECTRONICS
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M54/M74HCT14

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 451055 \Y
Vi Input Voltage 0to Vce \
Vo Output Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °c
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85 °C [-5510 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vp High Level 4.5 1.2 115519 [ 12 | 19 | 12 | 19 \"
Threshold Voltage | 55 14 [1.75] 24 | 1.4 | 24 | 1.4 | 21
Vn High Level 4.5 05 | 085 | 1.2 0.5 1.2 0.5 1.2 \
Threshold Voltage | 55 06 | 11 | 14 | 06 | 1.4 | 06 | 14
' Hysteresis 4.5 0.4 0.7 1.4 0.4 14 04 14 \"
Voltage 55 04 | 07 | 15| 04 | 15 | 04 | 15
Vou High Level Vi=|lo=20pA | 4.4 4.5 4.4 4.4
Output Voltage 45 ViH v
T Or llo=-4.0mA| 4.18 | 4.31 413 4.10
Vi
VoL | Low Level Output Vi =| lo= 20 pA 0.0 | 01 0.1 0.1
Voltage 45 Vi v
or |jo= 4.0 mA 0.17 | 0.26 0.33 0.4
Vie
I Input Leakage 55 Vi = Vcc or GND - +0.1 +1 +1 HA
Current 3
lcc Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 nA
Current
LNy SGS-THOMSON 3/4
Y/ sucroELEeTRONIES
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M54/M74HCT14

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 t0 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trLH Output Transition | 4.5 8 15 19 22 ns

trHL Time

tPLH Propagation 4.5 19 30 38 45 ns

teHL Delay Time

Cin | Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 45 E

Capacitance P

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep * Ve * fin + lec

SWITCHING CHARACTERISTICS TEST CIRCUIT

3v

.03V ov
tTLH

v,
90% OH

1.3v
10%

-9z PHL 'pLn

TEST CIRCUIT Icc (Opr.)

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 g
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SGS-THOMSON
MICROELECTRONICS

<7

M54HC20
M74HC20

DUAL 4-INPUT NAND GATE

= HIGH SPEED
tro=8ns (TYP.)ATVcc=5V

= LOW POWER DISSIPATION
lcc =1 pA (MAX.)ATTa=25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[1OH| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Voc (OPR) =2V TO 6V

= PIN AND FUNCTION COMPATIBLE WITH
54/741.S20

DESCRIPTION

The M54/74HC20 is a high speed CMOS DUAL 4-
INPUT NAND GATE fabricated in silicon gate
C?MOS technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption.

The internal circuit is composed of 3 stages inclu-
ding buffered output, which gives high noise immu-
nity and a stable output. All inputs are equipped with
protection circuits against static discharge and tran-
sient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee -9
9 &
:l 1 ouTPuT
— -
]
1
i I

SCoS650

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC20F1R M74HC20M1R
M74HC20B1R M74HC20C1R

PIN CONNECTIONS (top view)

-\

1A

L]
~
o

10

1v

GND |7

4
¢
B
e [
B
0
[l

$-7054

NC =
No Internal
Connection

5-1045

December 1992
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M54/M74HC20

TRUTH TABLE IEC LOGIC SYMBOL
A B [o] D Y
L X X X H
X L X X H
X X L X H
X X X L H 1a D =
H H H H L 18 22 \® |
1C
PIN DESCRIPTION D %
PINNo | SYMBOL | NAME AND FUNCTION A oy |
1,9 1Ato 2A | Data Inputs 28 ——4 \(8) 2y
(12)
2,10 1Bto 2B | Data Inputs 2c REY
3, 11 N. C. Not Connected 20 —
4,12 1C, 2C Data Inputs 110940
5,13 1D, 2D Data Inputs
6,8 1Y to 2Y | Data Outputs
7 GND Ground (0V)
14 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A
B
Y
c
»] $-7056
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +7 \
Vi DC Input Voltage -0.5to Vge + 0.5 \i
Vo DC Output Voltage -0.5to Vee + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature -65 to +150 °C
To Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 GS- 0
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M54/M74HC20

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \
Vi Input Voltage 0to Vee Vv
Vo Output Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time Vec=2V 0to 1000 ns
Vec=45V 0 to 500
Vec=6V 0 to 400

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Von High Level 2.0 Vi< 1.9 2.0 1.9 1.9
Output Voltage 45 Vlu: lo=-20 pA | 4.4 45 4.4 4.4
6.0 | or 59 | 6.0 5.9 5.9 v
45| Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 V= 0.0 0.1 0.1 0.1
Voltage 45 | y,, | lo=20 A 00 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| Vi |Io= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 | VI =Voc or GND +0.1 +1 +1 nA
Current
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 pA
Current
Lyy 35S THOMSON =
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M54/M74HC20

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
treH Output Transition | 2.0 30 75 95 110
trae | Time 4.5 8 | 15 19 22 | ms
6.0 7 13 16 19
tPLH Propagation 2.0 30 80 100 120
teuL | Delay Time 45 10 16 20 24 ns
6.0 9 14 17 20
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 27 E
Capacitance P

() Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep * Ve * fin + lec/2 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns‘_ 6ns
Y
Z 90% cc
VIN 50% \
10%| ¥———GND
tTHL - tTLH
v
g0% M
Vout 50%
10%
VoL
tPHL tpLH
5-10179

TEST CIRCUIT lcc (Opr.)

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 g
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M54HC21
M74HC21

DUAL 4-INPUT AND GATE

= HIGH SPEED
tro =10 ns (TYP.) AT Vecc =5V

» LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta= 25 °C

= HIGH NOISE IMMUNITY
VNI = VNIL = 28% Ve (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[on| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Voo (OPR) =2V TO6 V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS21

DESCRIPTION

The M54/74HC21 is a high speed CMOS DUAL 4-
INPUT AND GATE fabricated in silicon gate C°MOS
technology. It has the same high speed performan-
ce of LSTTL combined with true CMOS low power
consumption.

The internal circuits is composed of 3 stages inclu-
ding buffered output, which gives high noise immu-
nity and a stable output.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vcc -

l QUTPUT

INPUT

Bl
Ll
——— == P

e

B1R
(Plastic Package)

fffffffll

F1R
(Ceramic Package)

o

M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC21F1R M74HC21M1R
M74HC21B1R M74HC21C1R

PIN CONNECTIONS (top view)

[ ~ vee
18 [ ] 20
N [ §| 2¢
[ )~
10 [ 4 28
w [y 5] 2a
6No [ o] 2v

] 2c
NC
NC
1] ne
2B

NC=
No Internal E
Connection ©

s-7001

v

NC
2y
2A

December 1992
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M54/M74HC21

TRUTH TABLE IEC LOGIC SYMBOL
A B C D Y
L X X X L
X L X X L
X X L X L
X X X L L PO =
(2)
H H H H H 1B - ® v
1c 14 ——
5
PIN DESCRIPTION 1D %
2A ——
PIN No SYMBOL | NAME AND FUNCTION 28 (10) o)
1,9 1A to 2A | Data Inputs (12) —— 2Y
2,10 1B to 2B | Data Inputs ze (13)
3, 11 NC Not Connected 2D
4,12 1Cto 2C Data Inputs 1C10950
5,13 1D to 2D | Data Inputs
6,8 1Y to 2Y Data Outputs
7 GND Ground (0V)
14 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A —
B — :
Y
cC —
D — 5-10770
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.51t0 +7 \
Vi DC Input Voltage -0.5 to Ve + 0.5 \
Vo DC Output Voltage -0.5to Vcc + 0.5 Vv
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tetg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 ¥
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M54/M74HC21

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \
Vi Input Voltage 0to Ve Vv
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55 to +125 °Cc
M74HC Series -40 to +85 °c
tr, tf Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vih | High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | Vv
6.0 1.8 1.8 1.8
Vo High Level 2.0 V= 1.9 2.0 1.9 1.9
OutputVoltage |45 | y, " [ lo=20MA | 44 | 45 4.4 44
6.0 | or 59 | 6.0 5.9 5.9 v
45| ViL |Io=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 568 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi= 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=20 1A 00 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45 | Vit |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcgc or GND +0.1 +1 +1 LA
Current )
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 HA
Current
I ST AL =

173



M54/M74HC21

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C {-55to0 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tm Output Transition | 2.0 30 75 95 110
tra | Time 4.5 8 | 15 19 2 | ns
6.0 7 13 16 19
trLH Propagation 2.0 40 100 125 150
teu. | Delay Time 45 13 | 20 25 30 ns
6.0 11 17 21 26
Cin Input Capacitance 5 10 10 10 pF
Cep (*) | Power Dissipation 25 E
Capacitance P

(") Ceois defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) = Cep * Ve * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
.
v
f 90'/.\ cc
ViN 50% \
——Vcc 10%| ¥ GND
- tTLH -~ tTHL
\
507 OH
Vour 50%.
10% K VoL
tPLH {e— tPHL
5-10183

TEST CIRCUIT lcc (Opr.)

P.G.

s0Q

5-10182

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.
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SGS-THOMSON
MICROELECTRONICS

7

M54HC27
M74HC27

TRIPLE 3-INPUT NOR GATE

» HIGH SPEED
tro=7ns(TYP.)AT Vcc=5V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta=25"C

= HIGH NOISE IMMUNITY
VNH = VNIL = 28 % Vcc (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[IOH]| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Vce (OPR) =2V TO6 YV

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S27

DESCRIPTION

The M54/74HC27 is a high speed CMOS TRIPLE
3-INPUT NOR GATE fabricated in silicon gate
c?Mos technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The internal circuit is composed of 3 stages inclu-
ding buffered output, which gives high noise immu-
nity and a stable output. All inputs are equipped with
protection circuits against static discharge and tran-
sient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee

INPUT

11

5C05650

B1R
(Plastic Package)

-

F1R
(Ceramic Package)

et

M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC27F1R M74HC27M1R
M74HC27B1R M74HC27C1R
PIN CONNECTIONS (top view)
\J
1A 1] 112 v,
18 2| 13 1C
2A 3] 112 1Y
2B 4] 111 3C
2C s 10 38
2Y s 1o 3a
GND 7 jz 3Y

v
NC
3c
NC
3B

NC =
No Internal
Connection

5-7035

2y
GND

February 1993
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M54/M74HC27

TRUTH TABLE IEC Logic Symbol
A B Cc Y
L L L H
H X X L RO
X H X L 18 2 N(12),,
X X H L 1c 13
2A 3)
PIN DESCRIPTION 28 &) (&) 5
(5)
PINNo | SYMBOL | NAME AND FUNCTION )
1,3,9 1A to 3A | Data Inputs 3A (10) (8)
3B - 3y
2,4,10 1B to 3B | Data Inputs an
13, 5, 11 1C to 3C | Data Inputs 3C —;
12,6, 8 1Y to 3Y | Data Outputs Lc10930
7 GND Ground (0V)
14 Vce Positive Supply Voltage
LOGIC DIAGRAM
A >c
Y
B >c 3 )o——l >o—
C >C LC11370
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5t0 Vec + 0.5 \
Vo DC Output Voltage -0.5to Vec + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lenp | DC Vee or Ground Current +50 mA
Pp Power Dissipation 500 (") mwW
Tstg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 -
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M54/M74HC27

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2to6 \
Vi Input Voltage 0to Vee Vv
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55 to +125 °Cc
M74HC Series -40 to +85 °c
tr, Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec=45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
.Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125°C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vin High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 |V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi 1.9 2.0 1.9 1.9
Output Voltage | 45| = | lo=-20 A | 44 | 45 4.4 44
6.0 | or 5.9 6.0 5.9 5.9 v
45| ViL |1o=-4.0 mA| 4.18 | 4.31 4.13 410
6.0 lo=-5.2 mA| 568 | 5.8 5.63 5.60
VoL | Low Level Output | 2.0 V= 0.0 | 01 0.1 0.1
Voltage 45 | y,, |lo=200A 00 | o1 0.1 0.1
6.0 | or 00 | 0.1 0.1 01 | Y
45 | ViL [lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
Iy Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 HA
Current
lec Quiescent Supply | 6.0 | Vi= Vcc or GND 1 10 20 pA
Current:
ST Ry =
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M54/M74HC27

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tTLH Output Transition | 2.0 30 75 95 110
tra | Time 45 8 15 19 22 ns
6.0 7 13 16 19
tPLH Propagation 2.0 30 80 100 115
tei | Delay Time 45 10 | 16 20 23 ns
6.0 9 14 17 20
Cin Input Capacitance 5 10 10 10 pF
Crp (¥) Power.Dissipation 26 pF
Gapacitance

() Cep Is defined as the value of the IC's internal equivalent capacitance which 1s calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtaned by the following equation. lcc(opr) = Ceo * Ve * fin + loc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
[ 90°%, ‘ Vec
Vin 50%, K
10%| ———GND
tTHL 1 TLH
—_ v
50+ O
Vout 50°%
10%
0% _yo,
teHL tpLH
LC11350
$-10179
TEST CIRCUIT Icc (Opr.)
Ve =5V
P.G Vour
500
LC11360
INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.
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vy SGS-THOMSON M54HCT27
Y ricRoELECTRONICS M74HCT27

TRIPLE 3-INPUT NOR GATE

» HIGH SPEED
tro=9ns(TYP.)ATVcc=5V

= LOW POWER DISSIPATION
lcc=1pA (MAX)ATTa=25°C

= COMPATIBLE WITH TTL OUTPUTS
ViH =2V (MIN.) ViL = 0.8V (MAX)

= OUTPUT DRIVE CAPABILITY B1R F1R
10 LSTTL LOADS (Plastic Package) (Ceramic Package)

= SYMMETRICAL OUTPUT IMPEDANCE

[1OH| = loL =4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
= PIN AND FUNCTION COMPATIBLE WITH M1R CiR
54/741.S27 (Micro Package) (Chip Carrier)
ORDER CODES :
DESCRIPTION M54HCT27F1R M74HCT27M1R
The M54/74HCT27 is a high speed CMOS TRIPLE M74HCT27B1R M74HCT27C1R
3-INPUT NOR GATE fabricated in silicon gate
c?mos technology.
It has the same high speed performance of LSTTL PIN CONNECTIONS (top view)

combined with true CMOS low power consumption.
The internal circuit is composed of 3 stages inclu-
ding buffered output, which gives high noise immu-

nity and a stable output. All inputs are equipped with 1w ~ e v
protection circuits against static discharge and tran- ce
sient excess voltage. This integrated circuit has in- 18 2 s 1c
put and output characteristics that are fully 24 3] 12 1y
compatible with 54/74 LSTTL logic families. 8 < N0 3¢
M54/74HCT devices are designed to directly inter-

face HSC2MOS systems with TTL and NMOS com- 2 =l o 38
ponents. They are also plug in replacements for YA 1o 34
LSTTL devices giving a reduction of power consum- GND 7] s 3v
ption.

PC10330

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee —q——-'
}
1

NC =
No Internal 2o
Connection © =z

2y

February 1993 1/4
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M54/M74HCT27

TRUTH TABLE IEC Logic Symbol
A B c Y
L L L H »
H X X L 1a ~
X H X L 1a L2 | # N2 iy
X X H L 1c U3 |
2A ©)
PIN DESCRIPTION 28 &) (©) 5y
5
PINNo | SYMBOL | NAME AND FUNCTION zc Egi
1,3,9 1A to 3A Data Inputs A (10) (8)
3B —q 3y
2,4,10 1B to 3B Data Inputs an
13,5, 11 1C to 3C | Data Inputs 3C ——
12,6,8 1Y to 3Y | Data Outputs LC10830
7 GND Ground (0V)
14 Vee Positive Supply Voltage

LOGIC DIAGRAM

=3 >

Y XYY

C — LC11370
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage -0.5t0 +7 \

V, DC Input Voltage -0.5t0 Vgo + 0.5 \%

Vo DC Output Voltage -0.5to Ve + 0.5 \

I DC Input Diode Current +20 mA

lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA

lcc or lanp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C

T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 ‘ SGS-THOMSO|
Y/ u@@lzluz@wm@mu@'g
180



M54/M74HCT27

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 4.5t05.5 \
Vi Input Voltage 0to Vcc \
Vo Output Voltage 0to Vce )
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °c
1, t Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 4.5 2.0 2.0 2.0 \Y
Voltage to
55
Vi Low Level Input 4.5 0.8 0.8 0.8 \
Voltage to
5.5
Vo High Level Vi=|lo=20pA | 44 | 45 44 4.4
Output Voltage 45 VIH v
' Or |]o=-40mA| 4.18 | 4.31 413 4.10
Vi
Vou Low Level Output Vi=| lo= 20 pA 0.0 0.1 0.1 0.1
Voltage 45 ViH \'
Or |lo=4.0 mA 0.17 | 0.26 0.33 0.4
Vi
I Input Leakage 55 V) = Vcc or GND +0.1 +1 +1 HA
Current i
lec Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 pA
Current
Alce Additional worst 5.5 | Per Input pin 2.0 2.9 3.0 mA
case supply Vi=0.5Vor
current V=24V
Other Inputs at
Vee or GND
lo=0
L[Sy SGS-THOMSON 3/4
Y/ RiCROELEGTRONICS
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M54/M74HCT27

AC ELECTRICAL CHARACTERISTICS (CvL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C {-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.

trm Output Transition | 4.5 8 15 19 22 ns

tTHL Time .

teLH Propagation 4.5 12 19 24 29 ns

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 48 F

Capacitance p

(*) Cro is defined as the value of the IC’s intemal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep ¢ Ve « fin + lec/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
VCC 3v
Vv /1 3V 1 3’\/\
V |N V . . \
P.G. . out GND
L trn
CL i
] ); 27v You
50Q) I Vour / 1.3V
3V
0.3 VoL
LC11350 - ten teLn
SC06600
TEST CIRCUIT lcc (Opr.)
Ve =5V
P.G. Vour
50Q
LC11360
INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 LNy SGS-THOMSO
S/ m&cgﬁcﬁ@m’g
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SGS-THOMSON
MICROELECTRONICS

74

M54HC30
M74HC30

8 INPUT NAND GATE

= HIGH SPEED
tro =12 ns (TYP.) AT Vec =5V

= LOW POWER DISSIPATION
lcc=1pA (MAX.) ATTa=25°C

= HIGH NOISE IMMUNITY
VNH = VNIL = 28 % Vcc (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[IOH] = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vcc (OPR)=2VTO6V

s PIN AND FUNCTION COMPATIBLE WITH
54/74L.S30

DESCRIPTION

The M54/74HC30 is a high speed CMOS 8-|NPUT
NAND GATE fabricated with silicon gate C?MOS te-
chnology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The internal circuit is composed of 5 stages inclu-
ding buffer output, which gives high noise immunity
and stable output.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vcc

1
'x
:l 1 ouTPUT
i X

5C05650

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC30F1R M74HC30M1R
M74HC30B1R M74HC30C1R
PIN CONNECTIONS (top view)
S
s g e
8 E E NC
c ] H
> [ O
E s H NC
Fo[s o] nc
GND E 3 Y

NC =
No Internal
Connection

$-647711

NC

Q
z

Vee

18] H
[} NC
1] 6
15[} NC
wu[] NC

® 3 o w o~

5-6977

gu
0 Z

NC

February 1993
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M54/M74HC30

TRUTH TABLE IEC LOGIC SYMBOL
A B Cc D E F G H Y
L X X X X X X X H
X L X X X X X X H
X X L X X X X X H (1)
X | x [ x] L] x[x[I x| x]|H A —— &
X | X [ X | X | L!IX|[X]|X]|H g (2 |
X X X X X L X X H c (3)
X X X X X X L X H (4)
X X X X X X X L H D N\ (8)
H{H|H|H|H[H[H|H]L O 2
O
PIN DESCRIPTION o (1)
PIN No SYMBOL | NAME AND FUNCTION (12)
1,2,3,4, | A B, C,D, | Datalnputs H —
56,11,12 | E,F, G, H
9,10,13 NC Not connected Lerzso
8 Y Data Outputs
7 GND Ground (0V)
14 Vce Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A
8
c
D
Y
E
F
G
H 5-6978
ABSOLUTE MAXIMUM RATINGS
__Symbol Parameter Value Unit
Vece _Supply Voltage -0.5to +7 \
Vi DC Input Voltage -0.5t0 Veec + 0.5 )
Vo DC Output Voltage -0.5t0 Vee + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (%) mw
Tetg Storage Temperature -65 to +150 °Cc
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition s notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 G5y SGS-THOMSO
Y7 53 THOMSON
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M54/M74HC30

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 \i
Vi Input Voltage 0 to Vec Vv
Vo Output Voltage 0 to Vec \"
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °Cc
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85 °C |-55t0 125°C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vin High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
\ Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vou High Level 2.0 Vi= 1.9 2.0 1.9 1.9
OutputVoltage |45 | = | lo=20pA | 44 | 45 4.4 4.4
6.0 | or 59 | 60 5.9 5.9 v
45| ViL |Io=-4.0 mA| 4.18 | 4.31 4.13 4.10
L 6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi< 0.0 0.1 0.1 0.1
Voltage 45 | v, [lo=200A 00 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
4.5 | ViL |1o= 4.0 mA 0.7 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 V| = Vgc or GND +0.1 +1 +1 HA
Current
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 nA
Current
Lyy S5 THOMSON =
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M54/M74HC30

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trH Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 20 ns
6.0 7 13 16 19
teLH Propagation 2.0 45 115 145 170
ten | Delay Time 45 15 | 23 29 34 ns
6.0 13 20 25 29
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 20 F
Capacitance P

() Cro 1s defined as the value of the IC's internal equivalent capacitance which is calculated from the operating cumrent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc(opr) = Crp * Vee  fin + lec

SWITCHING CHARACTERISTICS TEST CIRCUIT

T—vcc 6ns__ 6ns
v,
Z 90% 1 cc
VIN 50% \
10%| ¥———GND
Vin s—te-tTHL - tTLH
v
o 5ouy OH
P.G. Vout 50,
10%
50 N CL VoL

I —tpHL tpLH
5-10184 S$-10179

TEST CIRCUIT Icc (Opr.)

Vce=5V
;A;

VIN 4

P.G |

50 N

S$-10185

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 . (1)
[OTR it ot
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<74

SGS-THOMSON
MICROBLECTRONICS

M54HCT30
M74HCT30

8 INPUT NAND GATE

= HIGH SPEED
tep = 15 ns (TYP.) AT Vec =5V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta = 25 °C

« COMPATIBLE WITH TTL OUTPUTS
Vi = 2V (MIN.) Vi = 0.8V (MAX)

« OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[1OH] = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S30

DESCRIPTION

The M54/74HCT30 is a high speed CMOS B-INPUT
NAND GATE fabricated with silicon gate C?MOS te-
chnology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
The intemal circuit is composed of 5 stages inclu-
ding buffer output, which gives high noise immunity
and stable output. All inputs are equipped with pro-
tection circuits against static discharge and transient
excess voltage. This integrated circuit has input and
output characteristics that are fully compatible with
54/74 LSTTL logic families. M54/74HCT devices
are designed to directly interface HSC?MOS sy-
stems with TTL and NMOS components. They are
also plug in replacements for LSTTL devices giving
a reduction of power consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Ve Vee -1
I
A
:l V' outeuT
1
I
i J

B1R F1R
(Plastic Package) (Ceramic Package)
M1R CiR
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCT30F1R M74HCT30M1R
M74HCT30B1R M74HCT30C1R
PIN CONNECTIONS (top view)
—
A q v
8 [ EI NC
c [ B H
o [ E] 9
3 E a NC
FoR [ ne
eno [ Bi v
$-647711
o < g >8 g
/ 3 2 1 20 19
c P« o] M
ne [Js 1 Ne
o s 6] 6
ne 17 1s[] NC
e [Je w] ne
NG~ AEBAE
No Internal
Connection - g Q.9

February 1993
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M54/M74HCT30

TRUTH TABLE IEC LOGIC SYMBOL
A B (o D E F G H Y
L X X X X X X X H
X L X X X X X X H
X X L X X X X X H (1)
X | x| x| L x| x| x| Xx|H A — &
X [ X [ X | X|L|X|X|X]|H g 2 |
X X X X X L X X H c (3)
X X X X X X L X H (4)
X X X X X X X L H D (8)
HlH A [Hr[e][]Hr]L e (8 2Y
O
PIN DESCRIPTION
L))
PIN No SYMBOL | NAME AND FUNCTION (12)
1,2,3,4, | A B,GC,D, | Datalnputs H —
56,11,12 | E,F,G,H
9,10, 13 NC Not connected Lerso
8 Y Data Outputs
7 GND Ground (0V)
14 Vce Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A
B
c
D
Y
E
F
G
H 5-6978
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vco Supply Voltage -0.5to +7 \Y
Vi DC Input Voltage -0.5to Ve + 0.5 \
Vo DC Output Voltage -0.5to Ve + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lgnp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimpled.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 X
[Tl
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M54/M74HCT30

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 4.5t05.5 \
\ Input Voltage 0to Vec )
Vo Output Voltage 0to Vee \'
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °C
tr, tt Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 4.5 2.0 2.0 2.0 v
Voltage to
5.5
Vi Low Level Input 4.5 0.8 0.8 0.8 Vv
Voltage to
5.5
Von High Level Vi=|lo=20pA | 44 | 45 44 4.4
Output Voltage 45 Vin v
’ Or 1]o=-40 mA| 4.18 | 4.31 413 4.10
Vi
VoL Low Level Output Vi=| lo=20 pA 0.0 | 0.1 0.1 0.1
Voltage 45 ' v
Or o= 4.0 mA 0.17 | 0.26 0.33 0.4
Vi
I Input Leakage 55 Vi = Vcc or GND +0.1 +1 +1 pA
Current i
lcc | QuiescentSupply | 5.5 | Vi = Vcc or GND 1 10 20 | pA
Current
Alcc | Additional worst 5.5 | Per Input pin 2.0 29 3.0 mA
case supply Vi=0.5V or
current V=24V
Other Inputs at
Vece or GND
lo= 0
LNy SGS-THOMSON 34
Y/ wcROELECTRONIES
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M54/M74HCT30

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trn Output Transition | 4.5 8 15 19 22 ns

trHL Time

trLH Propagation 4.5 18 28 35 42 ns

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 34 E

Capacitance p

(*) Ceo is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec(opr) = Cro * Ve * fin + lec

SWITCHING CHARACTERISTICS TEST CIRCUIT

v 6ns 6ns
Ve -.'—.—
_W 3V
Vin / \
1.3V 1.3V \
v GND
IN 1 fruL uw
Vout
P.G. ] l 2.7V Vou
Vour 1.3V
c .
50 0 L /osv .
oL
- tene ten
$-10184

SC06600

TEST CIRCUIT Icc (Opr.)

Vee= SV
;A;

Vin 4

P.G

50 N

S$-10185

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 .
7 555THANEN
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[— SGS-THOMSON M54HC32
7’ MICROELECTRONICS M74HC32

QUAD 2-INPUT OR GATE

» HIGH SPEED

tro=6ns (TYP.)AT Vcc=5V
» LOW POWER DISSIPATION

lcc =1pA (MAX) ATTa=25°C
» HIGH NOISE IMMUNITY

VNIH = VNIL = 28 % Vee (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1R

10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE

[IOH] = loL = 4 mA (MIN.) ~
= BALANCED PROPAGATION DELAYS @

tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R CiR
Vec (OPR)=2VTO6BV (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE WITH ORDER CODES :
54/74L.532 M54HC32F1R M74HC32M1R
M74HC32B1R M74HC32C1R
DESCRIPTION PIN CONNECTIONS (top view)
The M54/74HC32 is a high speed CMOS 2-INPUT \_J
OR GATE fabricated in silicon gate C?MOS techno- h Vee

logy. It has the same high speed performance of
LSTTL combined with true CMOS low power con-
sumption. It achieves the high speed operation si-
milar to equivalent LSTTL while maintaining the
CMOS low power dissipation. The internal circuit is
composed of 2 stages including buffered output,
which gives high noise immunity and a stable out-
put. All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

1
i
! outpuTt 173
NC
! o
1 NC
X -
J
NC = s-7060
No Internal 2
SCO5650 COnneCnOn : 5 ; :‘A :1
December 1992 1/4
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M54/M74HC32

‘TRUTH TABLE

IEC LOGIC SYMBOL

IT|T|r|—|>
I|r|T|r|m
I |T|I|r|=<

PIN DESCRIPTION

PIN No SYMBOL | NAME AND FUNCTION
1,4,9,12 1A to 4A - | Data Inputs
2,5,10, 13 1B to 4B Data Inputs
3,6,8, 11 1Y to 4Y | Data Outputs
7 GND Ground (0V)
14 Vee Positive Supply Voltage

SCHEMATIC CIRCUIT (Per Gate)

sef T Je
4 -0

Lc109%0

AO—F

——

ol
Ll

S02n

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5t0 Vec + 0.5 \
Vo DC Output Voltage -0.5to Vgc + 0.5 \
li DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA

lo DC Output Source Sink Current Per Qutput Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA

Pp Power Dissipation 500 () mwW
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.

(*) 500 mW: =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 -
L3y SERRoNSN
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M54/M74HC32

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2106 \
Vi Input Voltage 0to Vee \
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55 to +125 °Cc
M74HC Series -40 to +85 °C
tr Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 2.0 1.9 1.9
OutputVoltage | 4.5 | y = | lo=20uA | 44 | 45 4.4 4.4
6.0 | or 5.9 6.0 5.9 5.9 v
45| Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-52mA| 568 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 V)= 0.0 | 041 0.1 0.1
Voltage 45 | v, | lo=20pA 0.0 | o 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| VL |1o=4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 V) = Vcc or GND +0.1 +1 +1 pA
Current
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 HA
Current
&7 35NN =
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M54/M74HC32.

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85 °C |-55t0 125 °C| ynit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trH Output Transition | 2.0 30 75 95 110
trae | Time 45 8 15 19 22 ns
6.0 7 13 16 19
tPLH Propagation 2.0 24 75 95 110
tPHL Delay Time 45 8 15 19 22 ns
6.0 7 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Ceo (%) Power.Dissipation 21 oF
Capacitance

(*) Ceo s defined as the value of the IC's internal equivalent capacitance which s calculated from the operating current consumption without load
(Refer to Test Circutt). Average operting current can be obtained by the following equation Icc(opr) = Ceo * Vec * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
P
Vv,
f 90°%. cc
Vin 50°% \
10% | ¥———— GND
- tTLH tTHL
v
A OH
Vour 50°% |
10% VOL
S$-10209
t—tpLH fe—tPHL
5-10183

TEST CIRCUIT Icc (Opr.)

$-10210

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 GS- SOl
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Gr SGS-THOMSON
’l MICROELECTRONICS

M54HCT32
M74HCT32

QUAD 2-INPUT OR GATE

= HIGH SPEED
tep = 12 ns (TYP.) AT Vec =5 V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta= 25 °C

= COMPATIBLE WITH TTL OUTPUTS
Vi =2V (MIN.) Vi = 0.8V (MAX)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[IOH| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE WITH
54/741.832

DESCRIPTION

The M54/74HCT32 is a high speed CMOS 2-INPUT
OR GATE fabricated in silicon gate C2MOS techno-
logy. It has the same high speed performance of
LSTTL combined with true CMOS low power consum-
ption. It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low
power dissipation. The internal circuit is composed of
2 stages including buffered output, which gives high
noise immunity and a stable output. All inputs are
equipped with protection circuits against static di-
scharge and transient excess voltage.

This integrated circuit has input and output charac-
teristics that are fully compatible with 54/74 LSTTL
logic families. M54/74HCT devices are designed to
directly interface HSC2MOS systems with TTL and
NMOS components. They are also plug in replace-
ments for LSTTL devices giving a reduction of po-
wer consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee q“‘l
i
i

INPUT

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCT32F1R M74HCT32M1R
M74HCT32B1R M74HCT32C1R
PIN CONNECTIONS (top view)
——
o ] b Vee
w [l ﬁﬁ] WA
22 [{ ] ey
-0
ono [7] o] av

NC =
No Internal E
Connection °

2y

February 1993
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M54/M74HCT32

TRUTH TABLE

IEC LOGIC SYMBOL

A B Y
L L L
L H H o
H L H o1 LDy
H H H ]
NCH [ © 5
28 =22
PIN DESCRIPTION 3 9| ®
5 (10)] = 3y
PIN No SYMBOL | NAME AND FUNCTION N (12) | )
1,4,9,12 | 1Ato4A | Data Inputs 0 13| [— 4
2,5,10,13 | 1Bto 4B Data Inputs
3,6,8 11 | 1Yto4Y | DataOutputs Lerosso
7 GND Ground (0V)
14 Vce Positive Supply Voltage
LOGIC DIAGRAM
A Y
LC11270

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -0.5to +7 \
Vi DC Input Voltage -0.5t0 Vec + 0.5 \
Vo DC Output Voltage -0.5to Ve + 0.5 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA

Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition s notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

214 ‘ Ly7 SGS-THOMSO
Y/ mncmgwlgzl@mu@'g
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M54/M74HCT32

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 4.5t05.5 )
Vi Input Voltage 0to Vce \
Vo QOutput Voltage 0 to Vco \
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °c
t 4 Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 4.5 2.0 2.0 2.0 Vv
Voltage to
5.5
Vi Low Level Input 4.5 0.8 0.8 0.8 \
Voltage to
5.5
VoH High Level Vi=|lo=20pA | 4.4 4.5 4.4 4.4
Output Voltage 45 Vin \Y
T O |lo=-4.0mA| 4.18 | 4.31 4.13 4.10
Vi
VoL Low Level Output Vi=| lo=20pA 0.0 | 01 0.1 0.1
Voltage 45 Vin v
Oor 1]o=4.0 mA 0.17 | 0.26 0.33 0.40
Vi
I Input Leakage 55 Vi = Vcc or GND +0.1 +1 +1 HA
Current !
lcc Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 HA
Current
Alcc Additional worst 55 Per Input pin 2.0 29 3.0 mA
case supply Vi=0.5Vor
current V=24V
Other Inputs at
Vce or GND
lo=0
L3y SGS-THOMSON /4
Y/ MICROELECTRONICS
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M54/M74HCT32

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trLH Output Transition | 4.5 8 15 19 23 ns

tTHL Time

teLH Propagation 4.5 13 21 26 32 ns

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 39

Capacitance

(") CroIs defined as the value of the IC’s internal equivalent capacitance which Is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep * Vec * fin + lcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

3v

Viv

«—
— oV

HLH fTHL

ooz VOH

$-10209

- 10%

. 1% voL
! [

PLH PHL

SC06180

TEST CIRCUIT Icc (Opr.)

5-10210

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 -
(o7 Al i
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{vy SGS-THOMSON
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M54HCA42
M74HC42

BCD TO DECIMAL DECODER

= HIGH SPEED
tro =13 ns (TYP.) AT Vcc =5V

= LOW POWER DISSIPATION
lcc =4 pA (MAX.) AT Ta=25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

n OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
|loH| = loL = 4 mA (MIN.)

n BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Vec (OPR) =2V TO6V

= PIN AND FUNCTION COMPATIBLE
WITH 54/741.S42

DESCRIPTION

The M54/74HC42 is a high speed CMOS BCD-TO-
DECIMAL DECODER fabricated in silicon gate
C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
A BCD code applied to the four inputs A-D selects
one of ten decimal outputs Y0-Y9, which goes low
to fifteen gives a high level at all outputs. This device
also can be usedas a 3-to-8 LINE DECODER, when
the D input is assigned as a disable input. This de-
vice is useful for code conversion, address deco-
ding, memory selection, demultiplexing, or readout
decoding.

Allinputs are equipped with protection circuits against
static discharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

F==1
!
!

A

! output

] I
1

$
|

SC05650

B1R F1R
(Plastic Package) (Ceramic Package)

G e

M1R C1R
(Micro Package) (Chip Carrier)

ORDER CODES :

M54HC42F1R M74HC42M1R
M74HC42B1R M74HC42C1R

PIN CONNECTIONS (top view)

i Vec

A

=T

|CE S|
o

CT &]
<
©

=J
3l

=J
3l
3

2
Y3
NC
Y
Vs
9 10 11 12 13
NC =
No Internal e 2o s le
Connection >ozi>k

December 1992
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M54/M74HC42

PIN DESCRIPTION

IEC LOGIC SYMBOL

SYMBOL

NAME AND FUNCTION

A, B,C,D

Data Inputs

, 4, 70 to Vg
9

Multiplexer Outputs

GND

Ground (0V)

16 Vee

Positive Supply Voltage

LOGIC DIAGRAM

BCD/DEC

{15) |
(14)

3) |
o]

o 0 W »
® AN =

(D) Yo
i) Y1
ﬂ Y2
() Y3
OB
N(6) Ys
() 3
& Y7
ﬂ?&
ﬁ Yo

W N = O

W B N UL N

Lc11120

_QD___4
R B i

—b D
Do D>

5-6991

2/5
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M54/M74HC42

FUNCTIONAL TABLE

BCD INPUTS DECIMAL OUTPUTS
CODE No. — = = = = — — — — -
D Cc B A Yo Y4 Y2 Y3 Ya Ys Ys Y7 Ys Yo
0 L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L
10 H L H L H H H H H H H H H H
11 H L H H H H H H H H H H H H
12 H H L L H H H H H H H H H H
13 H H L H H H H H H H H H H H
14 H H H L H H H H H H H H H H
15 H H H H H H H H H H H H H H
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 \
Vo DC Output Voltage -0.5to Vgc + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lgnp | DC Ve or Ground Current + 50 mA
Po Power Dissipation 500 (%) mwW
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied

(*) 500 mW. = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2to 6 \
Vi Input Voltage 0to Vee \
Vo Output Voltage 0to Veo Vv
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °C
tr, tf Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vecc =6V 0 to 400
Ky 55NN =
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M54/M74HC42

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85 °C |-55t0 125 °C| ypit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
A High Level Input 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 135 135 | Vv
6.0 1.8 1.8 1.8
Vou High Level 2.0 Vi = 1.9 2.0 1.9 1.9
OutputVoltage | 45 | v, |lo=20MA | 44 | 45 4.4 4.4 v
6.0 | or 5.9 6.0 5.9 5.9
45| ViL [lo=-4.0 mA| 4.18 | 4.31 413 4.10
6.0 lo=-5.2 mA| 5.68 | 5.8 5.63 5.60
Vou Low Level Output | 2.0 Vi < 0.0 0.1 0.1 0.1
Voltage 45| vy, | lo=20 A 0.0 | 0.1 0.1 0.1
6.0 or 0.0 | 01 0.1 01| VY
45| VL |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
Iy Input Leakage 6.0 V| = Ve or GND +0.1 +1 +1 pA
Current .
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 4 40 80 uA
Current
AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tTLH Output Transition | 2.0 30 75 95 110
tri | Time 45 8 15 19 22 ns
6.0 7 13 16 19
teLH Propagation 2.0 64 130 165 195
teHL Delay Time 4.5 16 26 33 39 ns
6.0 14 22 28 33
Cin Input Capacitance 5 10 10 10 pF
Cpp (*) | Power Dissipation 60
Capacitance pF

(*) Ceo is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circuit). Average operting current can be obtained by the following equation lec(opr) = Cep * Ve * fin + lec

45 G sts- N
>/ 4 %u@%@EE%'égm?@s
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M54/M74HC42

SWITCHING CHARACTERISTICS TEST WAVEFORM

t—6ns
Vee
INPUT
X GND
tTLH
OUT- OF-PHASE Vou
ouTPUT
terr— VoL
—eet—tTHL
IN-PHASE 507 \ You
ouTPUT S50°% \h
10%. | X——— Vou
tPLH tPHL
5-10208
TEST CIRCUIT Icc (Opr.)
\/ —
cc 70
P.G. A X
L_ 1
1
son' 1
— 1
1
1
S
1
e B S
1
c —
D —— Y3
GND
- $-10207

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTIC TEST

5/5
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M54HC51
M74HC51

DUAL 2 WIDE 2 INPUT AND/OR INVERT GATE

= HIGH SPEED
tpp = 10 ns (TYP.) AT Voc =5 V

» LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta=25°C

= HIGH NOISE IMMUNITY
ViiH = VniL = 28 % Vo (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
[IOH] = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Voc (OPR) =2V TO6 V

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S51

DESCRIPTION

The M54/74HC51 is a high speed CMOS DUAL 2
WIDE-2 INPUT AND/OR INVERT GATE fabricated
in silicon gate c*M0S technology. It has the same
high speed performance of LSTTL combined with
true CMOS low power consumption. It contains a 2-
WIDE 2-INPUT AND-OR-INVERT GATE and a 2-
WIDE 3-INPUT AND-OR-INVERT GATE.

The internal circuit is composed of 3 stages (2-IN-
PUT) or 5 stages (3-INPUT) including buffered out-
put, which gives high noise immunity and a stable
output. All inputs are equipped with protection cir-
cuits against static discharge and transient excess
voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vee —g--n
1
1

INPUT

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC51F1R M74HC51M1R
M74HC51B1R M74HC51C1R
PIN CONNECTIONS (top view)
/
1w El Vee
2A E .:,] 1c
28 [% E| 18
2c [ W 1F
[ ld e
2v [ o] o
eno [ o] v
I2gg°®
18
NC
1F
] NC
1E
NC = s-7070
No Internal

[=]
> Z
~ O

Connection

December 1992
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M54/M74HC51

PIN DESCRIPTION IEC LOGIC SYMBOL
PIN No SYMBOL | NAME AND FUNCTION
1,12,18,9,| 1Ato1F | Data Inputs
10, 11
2,3,45 2A to 2D Data Inputs
8,6 1Y, 2Y Data Outputs )
7 GND Ground (0V) 1A —— g 21
14 Vee Positive Supply Voltage 1B 02) ]
1c -51)1 ﬂ 1Y
9 .
TRUTH TABLE 1D o | &
1€ —]
1A 1B 1C 1D 1E 1F 1Y R
H H H X X X L o @ & =3
X X X H H H L ) [\ (6) 2y
ALL OTHER COMBINATIONS H ) P
2c
20
TRUTH TABLE
2A 2B 2C 2D 2Y
H H X X L
X X H H L
ALL OTHER COMBINATIONS H
X = DON'T CARE
LOGIC DIAGRAM
2A
28
2 |>o— 2y
20
1A
18
1c
v
10
1€ :l D D
b [ . 5-707
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 Vv
\ DC Input Voltage -0.5 to Ve + 0.5 \
Vo DC Output Voltage -0.5to Vgc + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lgnp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mWwW
Tstg Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW. =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4
Lvyy SGS-THOMSON
Y/ wicRosLESTRONIGS
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M54/M74HC51

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2106 \
Vi Input Voltage 0to Vce \
Vo Output Voltage 0 to Vcc Vv
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °C
1 Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C| ypjt
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Von High Level 2.0 V) = 1.9 2.0 1.9 1.9
Output Voltage | 45 | ;" | lo=201A [ 44 | 45 44 44
60| or 59 | 6.0 59 5.9 v
45| Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi< 0.0 0.1 0.1 0.1
Voltage 45 | v, [ lo=200A 0.0 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| ViL |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
Iy Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 A
Current
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 1 10 20 pA
Current
ISRl =
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M54/M74HC51

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trm Output Transition | 2.0 30 75 95 110
troe | Time 45 8 15 19 22 ns
6.0 7 13 16 19
trLH Propagation 2.0 39 100 125 150
tPHL Delay Time 45 13 20 25 30 ns
6.0 11 17 21 26
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 32 E
Capacitance : p

(*) Ceo is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) = Ceo * Vec * fin + lec

SWITCHING CHARACTERISTICS TEST CIRCUIT

—e— Ve §ns 6ns

/ 0% Vec
50°%.

Vel

10%| ¥——GND

"PG. tTHL tTLH
\
0% M
Vout 50%

10%
500 oL J VoL
I - teHL - tPLH
$-10187

5-10179

]

TEST CIRCUIT lcc (Opr.)

PG.-

son

CLI
5-10188

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 Ly7 SGS-THOMSON
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M54HC73
M74HC73

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

» HIGH SPEED
fmax = 75 MHz (TYP.) AT Vec =5V

= LOW POWER DISSIPATION
lcc = 2 pA (MAX.) AT Ta=25"C

» HIGH NOISE IMMUNITY
VNH = VNIL = 28 % Vce (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
[IOH| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Vce (OPR) =2V TO6 V

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S73

DESCRIPTION

The M54/74HC73 is a high speed CMOS DUAL J-K
FLIP FLOP WITH CLEAR fabricated in silicon gate
c’mos technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
‘power consumption. Depending on the logic level
applied to J and K inputs, this device changes state
on the negative going transition of clock input pulse
(CK). The clear function is accomplished inde-
pendently of the clock condition when the clearinput
(CLR) is taken low. All inputs are equipped with pro-
tection circuits against static discharge and transient
excess voltage.

-~ INPUT'AND OUTPUT EQUIVALENT CIRCUIT

1 ouTPUT
1 ¥
-dJ

‘—Vcc Vc_? -,%
L]

B1R F1R

(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC73F1R M74HC73M1R
M74HC73B1R M74HC73C1R
PIN CONNECTIONS (top view)
- N\
1k ] z] 1J
TCLR E ﬂ 1
w [ ] 10
Vee [{ Ecuo
7K [y 2
2CLR || E] 20
2 [ )] 2

NC =
No Internal
Connection |§ 2 2lg
N = I8 S poioga0

October 1992

1/6
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M54/M74HC73

TRUTH TABLE

_ INPUTS _ OUTPUTS _ FUNCTION
CLR J K CK Q Q
L X X X L H CLEAR
H L L L Qn Qn NO CHANGE
H L H L L H -
H H L L H L -
H H H L Qn Qn TOGGLE
H X X I Cn n NO CHANGE
X: Don't Care
PIN DESCRIPTION IEC LOGIC SYMBOL
PINNo | SYMBOL | NAME AND FUNCTION
1,5 1CK, 2CK | Clock Input
2,6 1CLR, | Asyncronous Reset 1 Q9N (2)
2CLR Inputs 1TK m> c1 — 10
12,9 19, 29 True Flip-Flop Outputs w 8 13
13,8 1Q,2Q | Complement Flip-Flop R C2 I — 10
Outputs @
14,7,3,10 | 1J, 2J, 1K, Synchronous Inputs; 2f_ (5_)— | (9) 20
2K Flip-Flop 1 And 2 2CK Wb
11 GND Ground (0V) x® ® 1 | (®) 5
4 Vee Positive Supply Voltage 2CLR ———]

LOGIC DIAGRAM

1c11380

']
TR
’—{>"~‘D"_ °
o
K 4
— ]
3 ]
B 4 7109
2/6 L7 SGS-THOMSON
I icrorLEcTRONICS
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M54/M74HC73

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +7 )
Vi DC Input Voltage -0.5to Vcc + 0.5 \
Vo DC Output Voltage -0.5 to Vg + 0.5 \

lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Vec or Ground Current + 50 mA

Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.

(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2106 \
Vi Input Voltage 0to Vcc \
Vo Output Voltage 0to Vcc \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
L7 NS =
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M54/M74HC73

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25 °C -40 to 85 °C -55to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vox High Level 2.0 Vi = 1.9 | 2.0 1.9 1.9
OutputVoltage | 45 | \, | lo="20MA | 44 | 45 44 44 v
6.0 | or 5.9 6.0 5.9 5.9
45| Vi [lo=-4.0mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-52mA| 568 | 5.8 5.63 5.60
Vo Low Level Output | 2.0 Vi= 0.0 0.1 0.1 0.1
Voltage 45| v, | lo=200A 00 | 0.1 0.1 ot | |
6.0 | or 0.0 0.1 0.1 0.1
45| Vit |1p= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 HA
Current i
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 2 20 40 pA
Current
= &7 S,
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M54/M74HC73

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 22 ns
6.0 7 13 16 19
tPLH Propagation 2.0 42 125 155 190
tea | Delay Time 45 14 | 25 31 38 ns
(CLOCK - Q) 6.0 12 | 21 26 32
tPLH Propagation 2.0 54 145 180 220
ten | Delay Time 45 18 | 29 36 44 ns
(CLEAR - Q) 6.0 15 | 25 31 37
fmax Maximum Clock 2.0 6 15 4.8 4
Frequency 45 30 | 60 24 20 MHz
6.0 35 80 28 24
twiH) | Minimum Pulse 2.0 18 75 95 110
tw() Width 45 6 15 19 2 ns
(CLOCK) 6.0 6 13 16 19
tw) Minimum Pulse 2.0 21 75 95 110
Width 4.5 7 | 15 19 2 | ns
(CLEAR) 6.0 6 13 16 19
ts Minimum Set-up | 2.0 30 75 95 110
Time 45 8 15 19 22 ns
6.0 6 13 16 19
th Minimum Hold 2.0 0 0 0
Time 4.5 0 0 0 ns
6.0 0 0 0
tREM Minimum 2.0 25 75 95 110
Removal Time 45 7 15 19 20 ns
6.0 6 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Cep (*) Power.Dissipation 35 pF
Capacitance

(*) Crpis defined as the value of the IC's internal equivalent capacitance which is calculated from the operating cument consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. Icc(opr) = Ceo * Vee » fn + lec/2 (per FLIP/FLOP)

SGS-THOMSON
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M54/M74HC73

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT lcc (Opr.)
—®
y— Vcc
TLR } 50% I- TR
GND 4 J Q
. Vee
CK 50°% PG. _dck
GND
t
REM VoH L K Q —
Q / GND
L
$-10148 S$-10149
INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWIT-
CHING CHARACTERISTICS TEST.

SWITCHING CHARACTERISTICS TEST WAVEFORM

- Vee (K=Vec)
CLR / Yec
) 0% 50%
tw ts th s h ono

. Vee
ND GND
—e-tTLH -+ STHL
JR— v
50% oL
Q Q 50%
10%. e V)
v t oL
tPHL ot toLy . el
THL T you
VOH 507 ‘E‘['_
10%) £ Vou
tPHL tPLH,
tPLH

ol
ol
@
3
33

VOL

$-10151 5-10150

6/6 -
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) 0 M54HC74
‘7’ %%%@E&g%gmﬂ@% M74HC74

DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR

= HIGH SPEED

fmax = 71 MHz (TYP.) AT Vec =5V
= LOW POWER DISSIPATION

lcc =2 pA (MAX)) AT TA=25°C
= HIGH NOISE IMMUNITY

VNH = VNIL = 28 % Vcc (MIN.)
» OUTPUT DRIVE CAPABILITY B1R F1R

10 LSTTL LOADS (Plastic Package) (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE

llon| = loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R C1iR
Vec (OPR) =2V TO6V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE ORDER CODES :
WITH 54/741.S74 M54HC74F1R M74HC74M1R
M74HC74B1R M74HC74C1R
DESCRIPTION . . PIN CONNECTIONS (top view)
The M54/74HC74 is a high speed CMOS DUAL D
TYPE FLOP WITH PRESET AND CLEAR fabrica- - \/
ted in silicon gate C*MOS technology. It has the sa- 1CLR [1 ] Ve
me high speed performance of LSTTL combined — -
with true CMOS low power consumption. A signal on o [ Cck o [2]2CLR
the D INPUT is transferred to the Q OUTPUT during | {le_o il
the positive going transition of the clock pulse. CLE- 1ok [ 4 20
AR and PRESET are independent of the clock and _ J
accomplished by a low on the appropriate input. All 7R [ 2K
inputs are equipped with protection circuits against E oy —
static discharge and transient excess voltage. e — j' PR
10 E— ‘2‘ o 9| 2a
Q Q
INPUT AND OUTPUT EQUIVALENT CIRCUIT GND E L‘_El 2a

— Vee Vee —g——-,
1
I
INPUT 1CK

o NC
PR
NC
1Q

NC =
No Internal
Connection

October 1992 1/6
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M54/M74HC74

TRUTH TABLE
_ _ INPUTS OUTPUTS _ FUNCTION
CLR PR D CK Q Q
L H X X L H CLEAR
H L X X H L PRESET
L L X X H H
H H L I L H
H H H I H L
H H X L Qn [ NO CHANGE
X: Don't Care
PIN DESCRIPTION IEC LOGIC SYMBOL
PIN No SYMBOL NAME AND FUNCTION
1,13 1CLR, | Asyncronous Reset - — (4
2CLR Direct Input 1PR %ﬁ S (5) .
2,12 1D, 2D | Data Inputs 1CK > C1
3,11 | 1CK, 2CK | Clock Input @ L (&) —
(LOW-to-HIGH, Edge- 1CR (M N R 1Q
Triggered) —(10)
4,10 1PR, 2PR | Asyncronous Set - Direct 2PR n - ®) 5
Input 2CK
59 1Q, 2Q True Flip-Flop Outpus 2D (12) | N\.(8) .3
6.8 1Q,2Q | Complement Flip-Flop Sotr (13N @
Outputs
7 GND Ground (0V) Lc11330
14 Vce Positive Supply Voltage
LOGIC DIAGRAM
CLOCK l'>c 1 ri

PRESET

CLEAR

DATA

5-7004 é

2/8 Ly7 SGs-THomsoN
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M54/M74HC74

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -0.510 +7 \'
Vi DC Input Voltage -0.5 to Vec + 0.5 \i
Vo DC Output Voltage -0.5t0 Vec + 0.5 \
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lanp | DC Ve or Ground Current + 50 mA

Po Power Dissipation 500 (*) mwW
Tetg Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied

(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2t06 Vv
Vi Input Voltage 0to Vce \
Vo Output Voltage 0 to Vco \Y
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, tf Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
Lyy SESTHANSON =
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M54/M74HC74

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C (-55t0 125 °C| ypit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 2.0 1.9 1.9
Output Voltage 45 | v, |10=20pA| 44 | 45 44 4.4 y
6.0 | or 5.9 6.0 5.9 5.9
45| Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-52mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 V) = 0.0 0.1 0.1 0.1
Voltage 45 | vy, |lo=200A 00 | 0.1 0.1 o1 |
6.0 | or 0.0 0.1 0.1 0.1
45| ViL |1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
h Input Leakage 6.0 V) = Vg or GND +0.1 +1 +1 pA
Current .
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 2 20 40 A
Current
4/6 X
ST AL
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M54/M74HC74

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = t = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trn Output Transition | 2.0 30 75 95 110
tra | Time 45 8 15 19 22 ns
6.0 7 13 16 19
teLH Propagation 2.0 48 150 190 225
teu | Delay Time 45 16 | 30 38 45 ns
(CLOCK-Q) 6.0 13 | 26 32 38
tPLH Propagation 2.0 51 150 190 225
teu | Delay Time 45 17 | 30 38 45 ns
CLPR-Q 6.0 15 | 2 32 38
fmax Maximum Clock 2.0 6.2 21 5 4.2
Frequency 45 31 | 63 25 21 MHz
6.0 37 67 30 25
tw) | Minimum Pulse 2.0 18 75 95 110
twy | Width 45 6 15 19 22 ns
(CLOCK) 6.0 6 13 16 19
twin Minimum Pulse 2.0 21 75 95 110
Width _ 45 7 15 19 22 ns
(CL, PR) 6.0 6 13 16 19
ts Minimum Set-up | 2.0 15 75 95 110
Time 45 4 15 19 22 ns
6.0 3 13 16 19
th Minimum Hold 2.0 0 0 0
Time 45 0 0 0 ns
6.0 0 0 0
tRem Minimum 2.0 0 25 30 35
Removal Time 45 0 5 6 7 ns
(CL, PR) 6.0 0 4 5 6
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 34
Capacitance pF

(") Ceois defined as the value of the IC’s intemal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cro * Vec * fv + lec/2 (per FLIP/FLOP)

SGS-THOMSON
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M54/M74HC74

SWITCHING CHARACTERISTICS TEST

WAVEFORM

TEST CIRCUIT Icc (Opr.)

_ [ Vee
PR 50°.

—_— ND

Vec

5-10164

I Vee

50-|U.50
ol |n

CK

T I

$-10161

INPUT TRANSIENT TIME IS THE SAME ASTHAT
IN CASE OF SWITCHING CHARACTERISTICS

TEST. F2=F1/2

SWITCHING CHARACTERISTICS TEST WAVEFORM (K = Vcc)

(K=Vee) Vec
Vee T
/ CLR 50% 50%
D 50°% 50°%% oND
NI
ts th s h GND 'w
T U
Vee — / Vee
t t =y o)
GND Tw | GND
- TLH -T—-‘—‘THL
o VoH — /——- Vou
Q 50% Q 50°% 50%
10 t . VoL } Vi
tpLn ! PHL,| !PHL TPLH ot
r— tTHL T o
_ 907 ; VoH
Q 50% a o O
o / w, ° 50% 50%
tem | tPLH E— VoL
t
$-10162 11 PLH $-10160 /1
6/6 Lyy SGS-THOMSON
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L[y SGS-THOMSON
W tacRoELECTRONICS

M54HCT74
M74HCT74

DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR

» HIGH SPEED
fmax = 53 MHz (TYP.) AT Vec =5V

= LOW POWER DISSIPATION
loc = 2 pA (MAX.) AT Ta=25°C

» COMPATIBLE WITH TTL OUTPUTS
Vin = 2V (MIN.) ViL = 0.8V (MAX)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[lou| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S74

DESCRIPTION

The M54/74HCT74 is a high speed CMOS DUAL D
TYPE FLOP WITH PRESET AND CLEAR fabrica-
ted in silicon gate C*MOS technology. It has the sa-
me high speed performance of LSTTL combined
with true CMOS low power consumption. A signal on
the D INPUT is transferred to the Q OUTPUT during
the positive going transition of the clock pulse. CLE-
AR and PRESET are independent of the clock and
accomplished by a low on the appropriate input. All -
inputs are equipped with protection circuits against
static discharge and transient excess voltage. This
integrated circuit has input and output charac-
teristics that are fully compatible with 54/74 LSTTL
logic families. M54/74HCT devices are designed to
directly interface HSC?MOS systems with TTL and
NMOS components. They are also plug in replace-
ments for LSTTL devices giving a reduction of po-
wer consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

B1R
(Plastic Package)

-

M1R
(Micro Package)

(Ceramic Package)

F1R

et

C1iR
(Chip Carrier)

ORDER CODES :
M54HCT74F1R M74HCT74M1R
M74HCT74B1R M74HCT74C1R

PIN CONNECTIONS (top view)
-\

1CLR [1] [ Vee

10 E CK 0] | r¢J2CcLr

e [ | B— |47 2o

1CK
NC
PR
NC
1Q

NC =

20
NC
2K
NC
2PR

$-7003

No Internal
Connection

GND [13
Ne [

a
za

20 [J=

February 1993

1/6
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M54/M74HCT74

TRUTH TABLE

_ INPUTS OUTPUTS _ FUNCTION
CLR PR D CK Q Q
L H X X L H CLEAR
H L X X H L PRESET
L L X X H H
H H L I L H
H H H I H L
H H X L Qn [e} NO CHANGE
X: Don't Care
PIN DESCRIPTION IEC LOGIC SYMBOL
PIN No SYMBOL NAME AND FUNCTION
1,13 1CLR, Asyncronous Reset - — (4
2CLR Direct Input 1PR Z#B S (5) .
2,12 1D, 2D Data Inputs 1CK > c1
3,11 | 1CK, 2CK | Clock Input TN T ® =
(LOW-to-HIGH, Edge- 100R (1) N R 1Q
_ Triggered) — (10)
4,10 1PR, 2PR | Asyncronous Set - Direct 2PR (;)—B ®) L4
Input 2CK
5,9 1Q,2Q | True Flip-Flop Outpus 22| NO
6,8 1Q,2Q | Complement Flip-Flop 2ctr 13 N e
Outputs
7 GND Ground (0V) LC11330
14 Vce Positive Supply Voltage
LOGIC DIAGRAM
cLock ">c . ri
—_—g
PRESET
CLEAR—1—4>——‘
DATA
7
5-7004 ]

2/6
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M54/M74HCT74

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5t0 Vee + 0.5 \
Vo DC Output Voltage -0.5t0 Vec + 0.5 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
Ioc or lenp | DC Ve or Ground Current + 50 mA

Pp Power Dissipation 500 (*) mw
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these condition s notimplied

(*) 500 mW. =65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 4.5105.5 \
Vi Input Voltage 0 to Vce \
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55to +125 °c
M74HC Series -40 to +85 °c
t, t Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
Lyg S5S:THoMsON 3/6
MICROELECTRONICS
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M54/M74HCT74

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 t0 85 °C |-55t0 125 °C| ynijt
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 45 2.0 2.0 2.0 \'
Voltage to
5.5
Vi Low Level Input 45 0.8 0.8 0.8 A
Voltage to
5.5
VoH High Level Vi=|lo=20pA | 4.4 4.5 4.4 4.4
Output Voltage 45 Vin v
' Or lo=-4.0 mA| 4.18 | 4.31 413 4.10
Vi
VoL Low Level Output Vi=| lo=20 pA 0.0 0.1 0.1 0.1
Voltage 45 Vi Vv
or o= 4.0 mA 0.17 | 0.26 0.33 0.4
Vi
l Input Leakage 55 V| = Vcc or GND +0.1 +1 +1 HA
Current |
lec Quiescent Supply | 5.5 | VI = Vcc or GND 2 20 40 A
Current
Alce Additional worst 5.5 | PerInput pin 2.0 2.9 3.0 mA
case supply V| = 0.5V or
current Vi=24V
Other Inputs at
Vec or GND
lo=0
46 'Ly7 SGS-THOMSON
Y/ hicheELECTRONICS
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‘M54/M74HCT74

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tTLH Output Transition | 4.5 8 15 19 22 ns
tTHL Time
tLH Propagation 4.5 21 33 41 50
teHL Delay Time ns
(CLOCK - Q)
tPLH Propagation 4.5 18 30 38 45
tPHL Delay Time ns
(CL,PR-Q, Q)
fmax Maximum Clock 4.5 27 48 22 18
E MHz
requency
twiH) Minimum Pulse 4.5 6 15 19 23
twiv Width ns
(CLOCK)
tw) Minimum Pulse 4.5 8 15 19 23
Width ns
(CL, PR)
ts Minimum Set-up | 4.5 7 15 19 23 ns
Time
th Minimum Hold 45 0 0 0 ns
Time
tREM Minimum 4.5 1 5 5 6 5 8
Removal Time ns
(CL, PR)
Cin Input Capacitance 5 10 10 10 pF
Cpp (*) | Power Dissipation 32 E
Capacitance P

(*) Cepis defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating cumrent consumption without load
(Refer to Test Circuit) Average operting current can be obtained by the following equation lcc(opr) = Ceo * Vce * fin + Icc/2 (per FLIP/FLOP)

<7}
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M54/M74HCT74

SWITCHING CHARACTERISTICS TEST

TEST CIRCUIT Icc (Opr.)

WAVEFORM
— Vee >
D Koo —® [ Vee
-t—————————— GND I
Vec
cK 50 F2 PR
= s os 0 of—
T N IR
Ve Yo
CLR 50% 5-10169/1 al—
Y Sl ' 50| |50 CLR
Vee
T s
GND $-10161
'REM v
OH
Q / v INPUT TRANSIENT TIME IS THE SAME AS THAT
oL IN CASE OF SWITCHING CHARACTERISTICS
— TEST F2=F1/2

SWITCHING CHARACTERISTICS TEST WAVEFORM

3v
E— 3V
D 1.3V 1.3V 1.3V o 13v fav
GND CLR GND
[l e gl le tw
3V
t t
i \C’ e i
GND
rin
o 90%
1.3V Q 1.3V
10% |
tpin — PHL
Trne
Q
Q 1.3V
1 ! You
PHL teLH PHL
‘ - 5C06650
5C06640
6/6
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:y'l' SGS-THOMSON MS34HC75

MICROELECTRONICS M74HC75
4 BIT D TYPE LATCH
. HIGH1SOPEE($YP ) ATV 5V
tro =10 ns . cc=
" loon 2 A (MAX) AT Tr 28 °C m” 7 M y” |
= HIGH NOISE IMMUNITY T Y T f ’ 1
VNiH = VNIL = 28 % Vce (MIN.)
= OUTPUT DRIVE CAPABILITY B1R F1iR
10 LSTTL LOADS (Plastic Package) (Ceramic Package)

= SYMMETRICAL OUTPUT IMPEDANCE

[IOH] =loL = 4 mA (MIN.)
= BALANCED PROPAGATION DELAYS @

tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R C1R
Vec=(OPR)=2VTO6V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE WITH ORDER CODES :
54/74LS75 M54HC75F1R M74HC75M1R
M74HC75B1R M74HC75C1R

DESCRIPTION
The M54/74HC75 is a high speed CMOS 4-BIT D-

TYPE LATCH fabricated in silicon gate C?MOS te- PIN CONNECTIONS (top view)
chnology. It has the same high speed performance

of LSTTL combined with true CMOS low power con- _ e

sumption. It contains two groups of 2-bit latches con- oy d 10
trolled by an enable input (G1 o2 or G3e4). These two o [ H 2a
latch groups can be used in different circuits. Each

latch has Q and Q outputs (1Q - 4Q and 1Q - 4Q). o [ M 25
The data applied to the data input is transfered to the

Qand Q outputs when the enable input is taken high 63-4c o2
and the outputs will follow the data input as long as Yoo [ 3 ono
the enable input is kept high. When the enable input

is taken low, the information data applied to the data s " 3@
input is retained at the outputs. All inputs are

equipped with protection circuits against static di- “ g 2
scharge and transient excess voltage. a e B] <

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vce Vcc -

QUTPUT
NC =
No Internal

Connection T " eerosso

20
Gy.2
NC
GND
30

|__.’|___ __N___a

December 1992 1/4
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M54/M74HC75

TRUTH TABLE

IEC LOGIC SYMBOL

INPUTS OUTPUT§ FUNCTION
D G Q Q
L H L H
H H H L 02 75 | (16) 44
X L Qn Qn LATCH N 2(13) c1 :.(Q T
PIN DESCRIPTION ) c2 | (15) 29
3 (14) —
PINNo | SYMBOL | NAME AND FUNCTION e 2 3(-5) 20
1,14,11,8 | 1Qto4Q | Complementary Latch 3D ~~—~—— 3D —— 3Q
Outputs (4 —c3 NI 55
2,3,6,7 | 1Dto4D | Data Inputs G3+4 ” @) 4q
4 G3e4 Latch Enable Input, 7 (8)
latches 3 and 4 4D 0 4D NE) 4Q
13 Gle2 Latch Enable Input,
latches 1 and 2 Lett1so
16,15, 10,9 1Qto4Q | Latch Outputs
12 GND Ground (0V)
5 Vce Positive Supply Voltage
SCHEMATIC CIRCUIT
@a @a
102 16 1q
3, L
@a
203 2 20
Pa M5
3, s1200
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +7 \
\ DC Input Voltage -0.5to Vg + 0.5 \
Vo DC Output Voltage -0.5 to Vee + 0.5 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lanp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 SGS-THOMSON
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M54/M74HC75

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vece Supply Voltage 2t06 Vv
\ Input Voltage 0to Vce \
Vo Output Voltage 0to Vco \
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °Cc
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vecc =45V 0 to 500
Vec=6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C (-55t0 125 °C| ypit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vou High Level 2.0 V) = 1.9 2.0 1.9 1.9
OutputVoltage 745 | = | lo=200A [ 44 | 45 4.4 4.4
6.0 | or 59 | 6.0 5.9 5.9 v
45| Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 5.68 5.8 5.63 5.60
Vou | Low Level Output | 2.0 Vie 00 | 01 0.1 0.1
Voltage 45| v, | lo=201A 0.0 | 0.1 0.4 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| VL |Io= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcc or GND 0.1 +1 +1 pA
Current
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 2 20 40 pA
Current
ST AL =

229



M54/M74HC75

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = t = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trn Output Transition | 2.0 25 75 95 110
trHL Time 4.5 7 15 19 22 ns
6.0 6 13 16 19
tPLH Propagation 2.0 36 110 140 165
teu | Delay Time 45 12 | 22 28 33 ns
(DATA-Q) 6.0 1 19 24 28
teLH Propagation 2.0 40 125 155 190
tPHL Delay Time 45 13 25 31 38 ns
Q) 6.0 11 21 26 32
twr) | Minimum Pulse 2.0 18 75 95 110
Width (G) 45 6 15 19 22 ns
6.0 6 13 16 19
ts Minimum Set-up | 2.0 50 65 75
Time 45 10 13 15 ns
6.0 9 1 13
th Minimum Hold 2.0 25 30 40
Time 45 5 6 8 ns
6.0 4 5 7
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 30
Capacitance PF

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cep * Vec * fin + loc

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT lcc (Opr)
WAVEFORM
Vec=5SY
Vee
0 50% 50% Ve
| ts th | ts th | GND m
[—\ vee G1+2 1
G 50°% 50%% L
—/ w N/ w GND 63-4 i
ot 1 tTHL Yo P.G. 10 ; |
90%
a oo K * 20 .
10% ; VoL 3D H
= tTLH N
Vou w L
3 A 4Q
VoL
W] $-10166 -L
$-10165
* INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF
SWITCHING CHARACTERISTICS TEST.
s LSy SGS-THOMSON
’I MICROELECTRONICS
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M54HCT75
M74HCT75

4 BIT D TYPE LATCH

= HIGH SPEED
tpp = 15 ns (TYP.) AT Vee =5 V
a LOW POWER DISSIPATION
lcc = 2 pA (MAX.) AT Ta = 25 °C
= COMPATIBLE WITH TTL OUTPUTS
Vis=2V (MIN.).ViL=0.8V (MAX.)
» OUTPUT DRIVE CAPABILITY 10 LSTTL LOADS
= SYMMETRICAL OUTPUT IMPEDANCE
[IOH| = loL = 4 mA (MIN.)
= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S75

DESCRIPTION

The M54/74HCT75isahighspeed CMOS 4-BITD-TYPE
LATCH fabricated in silicon gate C2MOS technology. It
has the same high speed performance of LSTTL combi-
ned with true CMOS low power consumption. It contains
two groups of 2-bit latches controlled by an enable input
(G1 ¢ 2 0r G3 e 4). These two latch groups can be used
in different circuits. Each latch has Q and Q outputs (1Q -
4Qand 1Q-4Q). The dataapplied to the datainputis tran-
sfered to the Q and Q outputs when the enable input is
taken highand the outputs willfollow the datainputaslong
asthe enable input is kept high. When the enable inputis
taken low, the information data applied to the data input is
retained at the outputs. All inputs are equipped with pro-
tection circuits against static discharge and transient ex-
cess voltage. This integrated circuit has input and output
characteristics that are fully compatible with 54/74 LSTTL
logicfamilies. M54/74HCT devices are designed to direc-
tly interface HSC®MOS systems with TTL and NMOS
components. They are also plug in replacements for
LSTTL devices giving a reduction of power consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee Vee -7
3 X

""" t
GND -=d

INPUT

(Plastic Package) (Ceramic Package)

M @
!

\

(Micr

M54HCT75F1R M74HCT75M1R
M74HCT75B1R M74HCT75C1R

/)

B1R F1R

M1R C1R
o Package) (Chip Carrier)

ORDER CODES :

NC =
No Internal
Connection

PIN CONNECTIONS (top view)
a [ ~ [ 10
0 [ 5 20
20 E [ 23
63-4[4 3] 612
Vee [ 4 onD
0 [ IR
w [f d 3o
«a E El 4Q

Vee

PC10890

January 1993

1/4
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M54/M74HCT75

TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTE FUNCTION
D G Q Q
L H L H
2
: II-_I gn 6Ln LATCH ® - P o a
(3 c1 NORT
PIN DESCRIPTION ci-2 = L _0s) .,
3 —
PIN No SYMBOL | NAME AND FUNCTION 2D ®) | 2D ‘M) 2Q
1,4,11,8 | 1Qto4Q | Complementary Latch 3 &) I35 | (10) .,
Outputs : (11)
2,3,6,7 | 1Dto4D | Datalnputs AN I °
4 G3e4 | Latch Enable Input, c4 &) 4Q
latches 3 and 4 a0 D 1o N\®) 75
13 Gle2 Latch Enable-Input,
latches 1 and 2 LC11130
15, 15,10, 9| 1Qto4Q | Latch Outputs
12 GND Ground (0V)
5 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT
@a 5.
10 2 16 1q
@a
0% 1520
@, T
2. -
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vce + 0.5 \
Vo DC Output Voltage -0.5 to Vgc + 0.5 \';
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lanp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (%) mwW
Tstg Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °C

' Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under thiese conditioniis notimplied.
(*) 500 mW: =65 °C derate to'300 mW by 10mW/°C: 65.°C to 85 °C

2/4
: ‘ .SGS-THOMSON
Y/ wicRozECTRONICS
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M54/M74HCT75

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 4.5t05.5 \
Vi Input Voltage 0to Vee \
Vo QOutput Voltage 0to Vce Vv
Top Operating Temperature: -M54HC Series -55to +125 °c
- M74HC Series -40 to +85 °c
tr,- e Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns
DC SPECIFICATIONS
Test Conditions Value )
Symbol Parameter Vee Ta=25°C -40t0 85 °C |-55t0 125°C| ynpit
V) 54HC and 74HC 74HC 54HC
‘Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 4.5 2.0 2.0 2.0 \
Voltage to
5.5
Vi Low Level Input 4.5 0.8 0.8 0.8 v
Voltage to
5.5
VoH High Level Vi=|lo=20pA | 44 4.5 4.4 4.4
Output Voltage 45 ViH v
T O llo=-4.0mA| 4.18 | 4.31 413 4.10
Vi
VoL Low Level Output Vi=| lo=20pA 00 | 01 0.1 0.1
Voltage 45 Vi v
or o= 4.0 mA 0.17 | 0.26 0.33 0.4
Vi
I Input Leakage 55 Vi = Ve or GND +0.1 +1 +1 pA
Current )
lcc Quiescent Supply | 5.5 | Vi = Vcc or GND 2 20 40 pA
Current
Alcc Additional worst 5.5 | PerInput pin 2.0 2.9 3.0 mA
case supply Vi =0.5V or
current V=24V
Other Inputs at
Vcc or GND
lo=0
LNy SGS-THOMSON 34
Y/ scromECTRONICS
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M54/M74HCT75

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
triH Output Transition | 4.5 8 15 19 22
trHL Time ns
teLH Propagation 4.5 18 28 35 42
tPHL Delay Time ns
(DATA-Q)
tPLH Propagation 45 21 33 41 50
tPHL Delay Time ns
©-Q)
twe) | Minimum Pulse 4.5 8 15 19 22 ns
Width (G)
ts Minimum Set-up | 4.5 4 10 13 15 ns
Time
th Minimum Hold 4.5 5 5 8 ns
Time
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 61 F
Capacitance P

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec(opr) = Crp ¢ Vee * fin + lec

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr)
WAVEFORM
§ns 6n: Vee=5V
0 e e 3ov ;A;
(RN, S S S
= sov G |—
s i D A oz NI
ty(H) tw (H) G3-4 '
. e You P.G. 10 ' :
hav 13v 20 |
— teLu _{tPHy o : L—
T von 30 e
s —\-nav 13v . 40 “al—
oL
i SRR

5-10462
$-10166 ——

*INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT-
CHING CHARACTERISTICS TEST.

4/4 l -TH 1]
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M54HC76
M74HC76

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

« HIGH SPEED
fmax = 65 MHz (TYP.) AT Vee =5 V

= LOW POWER DISSIPATION
lcc = 2 pA (MAX.) AT 25 °C

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
[lon| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

a HIGH NOISE IMMUNITY
Vi = ViiL = 28 % Vo (MIN.)

= WIDE OPERATING VOLTAGE RANGE
Vec (OPR) =2V TO6 V

» PIN AND FUNCTION COMPATIBLE WITH
54/74L.S76

DESCRIPTION

The M54/74HC76is a hlgh speed CMOS DUAL J-K
FLIP FLOP fabricated in silicon gate C?MOS te-
chnology. It has the same high speed performance
of LSTTL combined with true CMOS low power con-
sumption. Depending on with the logic level at the J
and K inputs this device changes state on the nega-
tive going transition of the clock pulse. CLEAR and
PRESET are independent of the clock and are ac-
complished by a logic low on the corresponding in-
put. All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee Vcc -

QUTPUT
- -4

|__.N___ __."___l

mi

Hn

F1R
(Ceramic Package)

o

B1R
(Plastic Package)

=

M1R CiR
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC76F1R M74HC76M1R
M74HC76B1R M74HC76C1R
PIN CONNECTIONS (top view)
_ E S -
1ICK | 1K
— %)
PR E 1! Q 5 1
_ tdck IR
1R 3 t—L Uk & i 1
u o [ bl ono
vee [ BT
T3
26k | o @ [] 2
— CK —
R [ | Uy 5 [ za
2CLR [ ] 2

$-7077

EE ¢ xe
- zZ - =

CLR
1
NC
Veo
2CK

NC =
No Internal
Connection

2PR

October 1992

1/6
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M54/M74HC76

TRUTH TABLE

__ _ INPUTS _ OUTPUTS_ FUNCTION
CLR PR J K CK Q Q
L H X X X L H CLEAR
H L X X X H L PRESET
L L X X X H H
H H L L L Qn Qn NO CHANGE
H H L H L L H
H H H L L H L
H H H H L Qn Qn TOGGLE
H H X X I Qn Qn NO CHANGE
X: Don't Care
PIN DESCRIPTION IEC LOGIC SYMBOL
PIN No SYMBOL | NAME AND FUNCTION
1,6 1CK, 2CK | Clock Input (HIGH to i @ NS
_ LOW edge triggered) " 4) 1 | (15) 10
2,7 1PF£PR Set Inputs (Active LOW) \ER 1) L ¢
3,8 1CLR, Asynchronpus Reset e [k (14) =
2CLR Inputs (Active LOW) 1K 3) 1@
4,9 1J,2J | Data Inputs: Flip-Flop 1 1CLR R
__ |and2 R D
10, 14 1Q,2Q | Complement Flip-Flop 2 8 L (1) 5q
Outputs 2w 8 .
11, 15 1Q, 2Q | True Flip-Flop Outputs x (12 | (10) 5
16, 12 1K, 2K Data Inputs: Flip-Flop 1 26IR @ |
and 2
5 GND Ground (0V) Le11340
13 Vce Positive Supply Voltage

LOGIC DIAGRAM (1/2 Package)

PRESET

CLEAR

s-7078

26 X
Ly SERTHONEN
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M54/M74HC76

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage ) -0.5t0 +7 v
\'/] DC Input Voltage -0.5to Vee + 0.5 \)
Vo DC Output Voltage -0.5to Ve + 0.5 \

lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
lcc or lanp | DC Ve or Ground Current + 50 mA

Po Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °Cc
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.

(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2t0 6 \
Vi Input Voltage 0 to Vgo \
Vo Output Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, tf Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
K7 SRS =
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M54/M74HC76

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 2.0 1.9 1.9
OutputVoltage | 45 | \, | lo=20uA | 44 | 45 4.4 4.4 v
6.0 | or 5.9 6.0 5.9 59
45| Vo lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 5.68 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vie 0.0 | 0.1 0.1 0.1
Voltage 45 | vy, |lo=20KA 0.0 | 01 0.1 0.1
6.0 | or 0.0 | 0.1 0.1 01| Vv
45| Vi lo= 4.0 MA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
l Input Leakage 6.0 Vi = Vcc or GND +0.1. +1 +1 HA
Current i
lcc Quiescent Supply | 6.0 | Vi = Vec or GND 2 20 40 HA
Current
4/6 K
[T AL
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M54/M74HC76

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55to 125 ~°C Unit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trn Output Transition | 2.0 30 75 95 110
trae | Time 45 8 15 19 22 ns
6.0 7 13 16 19
treH | Propagation 2.0 60 | 125 155 190
te. | Delay Time 45 15 | 25 31 38 ns
(CK-Q.Q) 6.0 13 | 21 26 32
tPLH Propagation 2.0 76 140 175 210
ti. | DelayTime _ |45 18 | 28 35 42 ns
(CLR,PR-Q, Q) g4 16 | 24 30 36
fmax Maximum Clock 2.0 6.2 21 5.0 4.2
Frequency 45 31 63 25 21 MHz
6.0 37 67 30 25
twry | Minimum Pulse 2.0 18 75 95 110
twy | Width 45 6 15 19 22 ns
(CLOCK) 6.0 6 | 13 16 19
twi Minimum Pulse 2.0 22 75 95 110
Width __ 45 6 15 19 22 ns
(CLR, PR) 6.0 6 | 13 16 19
ts Minimum Set-up 2.0 25 75 95 110
Time 45 7 | 15 19 22 | ns
6.0 6 13 16 19
th Minimum Hold 2.0 0 0 0
Time 45 0 0 0 ns
6.0 0 0 0
tREM Minimum 2.0 20 75 95 110
Removal Time 45 6 15 19 22 ns
(CLR, PR) 6.0 5 13 16 19
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 38
Capacitance PF

(*) Crois defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circurt). Average operting current can be obtained by the following equation. Icc(opr) = Cro * Vg * fin + Icc/2 (per FLIP/FLOP)

<7
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M54/M74HC76

SWITCHING CHARACTERISTICS TEST WAVEFORM

v,
J‘so-l. «

CLR

GND

Vee
CK S0%

GND

'REE_. You

o /

Voi

S$S-0U8

ol

j—-—*mL

tPHL

.

tTLH

tPLH

S -1017

Vee

GND

vee

GND

Vo

vou

VoH

Vo

TR [ Vec
j 50
GND
™ Vee
50°%
GND
tREM o
[} Vou
e VoL
$-10169
ClR Y 507, 50%%
tw
{ .
PR \sov. /

tw
’f 50%
PLH,

o|

tPLH

50%

tPHL

$-10172

Ve

GND
Ve

GND

VoH

VoL

VoL

TEST CIRCUIT Icc (Opr.)

—®- Ve
PR
1 af—
PG 2 g —q CK
— K afl—
500 CLR L
$-10170

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

6/6

240

<7}

SGS-THOMSON

MICROELECTRONICS -




<7

SGS-THOMSON
MICROELECTRONICS

M54HC77
M74HC77

4-BIT D-TYPE LATCH

= HIGH SPEED
tep = 10 ns (TYP.) AT Ve =5 V

» LOW POWER DISSIPATION
lcc = 2 pA (MAX.) AT TA=25°C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Ve (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[IOH] = loL = 4 mA (MIN.)

» BALANCED PROPAGATION DELAYS
tPLH = tPHL

» WIDE OPERATING VOLTAGE RANGE
Voc (OPR) =2V TO6 V

x PIN AND FUNCTION COMPATIBLE WITH
54/74LS77

DESCRIPTION

The M54/74HC77 is a high speed CMOS 4-BIT D-TY-
PE LATCH fabricated in silicon gate C?MOS techno-
logy. It has the same high speed performance of
LSTTL combined with true CMOS low power consum-
ption. It contains two groups of 2-bit latches controlled
by an enable input (G1 ¢ 2 or G3 « 4). These two latch
groups can be used in different circuits. The data ap-
plied to the data inputs (1D, 2D, or 3D, 4D) are tran-
sfered to the Q outputs (1Q, 2Q, or 3Q, 4Q)
respectively when the enable input (G1 e 2 or G3  4)
is taken high. The Q outputs will follow the data inputs
as long asthe enable input is kept high. When the ena-
ble input is taken low, the information data applied to
the data inputs is retained at the Q outputs. Allinputs
are equipped with protection circuits against static di-
scharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee

ik

SCOS€50

bt

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1iR
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC77F1R M74HC77M1R
M74HC77B1R M74HC77C1R

NC =
No Internal
Connection

PIN CONNECTIONS (top view)

cd Y k.
20 g s 20
63-4[s 7] 61-2
vee [¢ n] GND
o [s [ ne
w ¢ 5] 3a
ne [ s] «a

s-7118

G1.2
NC
GND
NC
NC

4
PC10850

October 1992
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M54/M74HC77

‘TRUTH TABLE

IEC LOGIC SYMBOL

OUTPUTS
INPUTS FUNCTION
D G Q
L H L
H H H 1D (OB D (14)
X L n LATCH (12) c1 ——" 1Q
X: Don't Care G1+2
o 17 (%) 1q
PIN DESCRIPTION. 2D ~—~— 2D
)
PINNo | SYMBOL | NAME AND FUNGTION 3b 3D ©®) 14
1,2,5,6 1D to 4D | Data Inputs 5.4 (3) c3
3 G3e4 Latch Enable Input, 63 c4 (8)
Latches 3 and 4 (6) 4Q
7,10 NC No Internal Connection 40 4D
8,9, 13,14 | 1Qto4Q | Latch Outputs Lt 1440
12 Gle2 Latch Enable Input,
Latches 1 and 2
11 GND Ground (0V)
4 Vee Positive Supply Voltage
‘LOGIC DIAGRAM
61212 b a 634 > éb
$ga ?b
o - LI 3p 2 -~ 2 39
ga @b
pa #b
20 z '3 20 w02 8 .q
PBa ?b
pa .0
S-7118
2/5 .
‘_’I -SGS-THOMSON.
MICROELECTRONICS
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M54/M74HC77

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \
\ DC Input Voltage -0.5 to Vce + 0.5 \
Vo DC Output Voltage -0.5 to Vce + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or leno | DC Vec or Ground Current + 50 mA

Pp Power Dissipation 500 (*) mwW
Teg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2106 \
Vi Input Voltage 0to Vecc Vv
Vo Output Voltage 0to Vco \
Top Operating Temperature: M54HC Series -551t0 +125 °Cc
M74HC Series -40 to +85 °Cc
tr, tt Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
Lyy S THoNSoN >
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M54/M74HC77

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to0 85 °C |-55to 125 °C| ynit
) 54HC and 74HC 74HC 54HC
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
Viy High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | Vv
6.0 1.8 1.8 1.8
Vo High Level 2.0 Vi = 1.9 2.0 1.9 1.9
OutputVoltage | 45 |y, |lo=20MA| 44 | 45 4.4 4.4 v
6.0 | or 5.9 6.0 5.9 5.9
45| Vi lo=—4.0 MA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vio 0.0 0.1 0.1 0.1
Voltage 45 | v, |l0=20KA 0.0 | 04 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| ViL |lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = V¢e or GND 0.1 +1 +1 A
Current
lec Quiescent Supply | 6.0 | Vi = Vcc or GND 2 20 40 A
Current
4/5
JO7R i
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M54/M74HC77

AC ELECTRICAL CHARACTERISTICS (CiL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C (-5510 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. [ Max. | Min. | Max. | Min. | Max.
trH Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 20 ns
6.0 7 13 16 19
teLH Propagation 2.0 39 | 100 125 150
tPHL Delay Time 45 13 20 25 30 ns
(DATA-Q) 6.0 11 17 21 26
teLH Propagation 2.0 39 100 125 150
tPHL Delay Time 45 13 20 o5 30 ns
-9 6.0 11 17 21 26
twiH) Minimum Pulse 2.0 15 75 95 110
Width 45 6 | 15 19 22 | ns
(@) 6.0 6 13 16 19
ts Minimum Set-up | 2.0 15 50 65 75
Time 45 3 10 13 15 ns
6.0 3 9 11 13
th Minimum Hold 2.0 25 30 40
Time 45 5 6 8 ns
6.0 4 5 7
Cin Input Capacitance 5 10 10 10 pF
Cpp (*) | Power Dissipation 20
Capacitance PF

(*) Cep Is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating cument consumption without load.
(Refer to Test Circutt). Average operting current can be obtained by the following equation lcc(opr) = Cep * Vee * fin + lec/4 (per FLIP/FLOP)

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr)
WAVEFORM

/— Vee
D 50%. 50

f— onp 612

ts th ts th

——— Vee G3-4 1Q
/ 50 Y zso’/. y 10 2Q

G i PG. S

tw tw \—— GND 20 1a

=T = 'THL

50 Vo o saf—
a 50% 4D
10% " VoL
tPLH tPHL
$-10167
5-10168 ——

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWIT-
CHING CHARACTERISTICS TEST.

LNy SGS-THOMSON 5/5
Y/ ricrozLECTRONICS
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M54HC85
M74HC85

4-BIT MAGNITUDE COMPARATOR

= HIGH SPEED
trp=22ns (TYP.)atVcc =5V

= LOW POWER DISSIPATION
lcc = 4 pA (MAX.) at Ta = 25 °C

» HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
llon] = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
trLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vcc (OPR)=2Vto6V

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S85

DESCRIPTION

The M54/74HC85 is a high speed CMOS 4-BIT MA-
GNITUDE COMPARATOR fabricatedin silicon gate
C?MOS technology. It has the same high speed per-
formance of LSTTL combined with true CMOS low
power consumption. This comparator compares two
4-bit words and provides a high voltage level on one
of the A > B out, A = B out and A < B out outputs.
The comparing bit number is easily expanded by ca-
scading several devices as shown in the typical ap-
plication. All inputs are equipped with protection
circuits against static discharge and transient ex-
cess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

B1R
(Plastic Package)

=

F1R

(Ceramic Package)

et

.N___l

— Vee Vee ?——
A I
1 ouTpPUT
I i
]

_In #

--J

INPUT

5C05650

M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC85F1R M74HC85M1R
M74HC85B1R M74HC85C1R
PIN CONNECTIONS (top view)
N\
83 [] ] vec
a<BIN [ ;] A3
a=gIN [i] [ B2
A8 IN [ Bl A2
A>B oOUT [ B Al
A=B OUT [ ol 81
A<B0UT ] o) A0
eno o ] 80
A=BIN 82
A>BIN A2
NC NC
A>BOUT Al
A=B OUT B1
NC = 5 "
No Internal ; o
Connection ¥3¢2a¢

December 1992

1/6
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M54/M74HC85

PIN DESCRIPTION

IEC LOGIC SYMBOL

PIN No SYMBOL | NAME AND FUNCTION
2 INa<8 A<B Expansion Input o 10} o
3 INA-B A=B Expansion Input - A, £12)
4 INAsB A>B Expansion Input R
5 OUTa.s | A>B Expansion Output as U8 1
6 OUTa-s | A=B Expansion Output acs 2| pea ) aca
7 OUTas_ | A<B Expansion Output A=8 %j)— = P=Q —(:—) A=B
9, 11, 14,1 Bo to Bs | Word B Inputs A>B (g; > pa | ase
10, 12, 13,15| Agto A3 | Word A Inputs 8o an 0
8 GND Ground (0V) 8 ) a
16 Vce Positive Supply Voltage :2 o |,
ISP
LC11140
LOCIG DIAGRAM
B3 1
Do
a ILD
B2 l
1 %0 ‘—D"—
COMPARING,
INPUTS
g U
§
Al n
5 a>8
8o 2 6 a-n g
A0 10 ]
El )*‘D"“‘D"_{D"_-I als
e % ]
= L D
A>D L B
26 L3y SGS-THOMSON
Y/ hicrosEcTRONICS
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‘M54/M74HC85

TRUTH TABLE

COMPARING INPUTS CASCADING INPUTS OUTPUTS
A>B | A<B | A=B | A>B | A<B | A=B
A3>B3 X X X X X X H L L
A3=B3 A2>B2 X X X X X H L L
A3=B3 A2=B2 A1>B1 X X X X H L L
A3=B3 A2=B2 A1=B1 A0>B0 X X X H L L
L L L H H L
X X H L L H
A3=B3 A2=B2 A1=B1 A0=B0 L H L L H L
H L L H L L
H H L L L L
A3=B3 A2=B2 A1=B1 A0<BO X X X L H L
A3=B3 A2=B2 A1<B1 X X X X L H L
A3=B3 A2<B2 X X X X X L H L
A3<B3 X X X X X X L H L
X:DON'T CARE
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vece Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vgc + 0.5 Vv
Vo DC Output Voltage -0.5to Vec + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Po Power Dissipation 500 (%) mW
Tsig. Storage Temperature -65 to +150 °Cc
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW:- = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

3/6

L SGS- 0
Lyy $55:THOMSON
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M54/M74HC85

RECOMMENDED OPERATING CONDITIONS

Symbol . Parameter Value Unit
Vee Supply Voltage 2to6 \
Vi Input Voltage 0to Vco \
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55 to +125 °Cc
M74HC Series -40 to +85 °C
tr, te Input Rise and Fall Time Vec =2V 0 to 1000 ns
Vec =45V 0 to 500
Vec =6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 185 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 | 2.0 1.9 1.9
Output Voltage | 45 Vlu: lo=20 pA | 4.4 45 4.4 4.4
60| or 59 | 6.0 5.9 59 v
45 | VL |1p=-4.0mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| 568 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi 0.0 0.1 0.1 0.1
Voltage 45| v,, | lo=20uA 0.0 | 04 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
4.5 | VL [lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vee or GND +0.1 +1 +1 pA
Current
lec Quiescent Supply | 6.0 | V)= Vcc or GND 4 40 80 pHA
Current
4/6 .
Ly 35 HANSON
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M54/M74HC85

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC : 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tLH Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 22 ns
6.0 7 13 16 19
trLH Propagation 2.0 96 185 230 280
ter | Delay Time 45 24 | 37 46 56 ns
(A, B-OUT) 6.0 20 | 31 39 48
tPLH Propagation 2.0 48 95 120 145
tPHL Delay Time 45 12 19 24 29 ns
(CASCADE-OUT) g 10 | 16 20 25
Cin Input Capacitance 5 10 10 10 pF
Cep (*) | Power Dissipation 23 pF
Capacitance

(") Cro s defined as the value of the IC's internal equivalent capacitance which s calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Ceo * Ve * fin + lec

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT Icc (Opr.)
WAVEFORM
6ns 6ns VCC =5V
v A
S0 \ cc
INPUT 50
10°% A GnD Voo
'TLH 'THI A<B
) v A>B —
30°% OH
IN-PHASE it PG. -B
OUTPUT OUTPUTS|—
10°1, Vo, —
tPLH teiL ! OTHER -—
OUT-OF-PHASE o SHo
~OF -PHA! .
OUTPUT 50
| vou [
tPHL 'PLH 5-10174 w———
5-10173 INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT-
CHING CHARACTERISTICS TEST.

&1

SGS-THOMSON
MICROELECTRONICS

5/6
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M54/M74HC85

TYPICAL APPLICATION

A-DATA
"\
(LSB) (MSB)
AO Al A2 A3 AL AS A6 A7 1_5 _; An

A>Biy - - —>A>Bour

A=BjN — HC85 HC85 L—-’ HC85 A=Bour

A<Biy ] > L — -] A>Bout

:tat BTZ B3 84 E?safs 317 _____ Bn
Ls8 MsSB
B-DATA
S$-10175
LSB = lowest significant bit MSB = MOST SIGNIFICANT BIT
COMPARING INPUTS CASCADING INPUTS OUTPUTS
A>B A=B A<B A>B A=B A<B
(A)>(B) X X X H L L
H L L H L L
(A)=(B) X H X L H L
L L H L L H
(A)<(B) X X X L L H
X:DON'T CARE
6/6
Lvyy SGS-THOMSON
Y/ ichomEcTRONICS
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L[Ny SGS-THOMSON M54HC86
’l MICROELECTRONICS M74HC86

QUAD EXCLUSIVE OR GATE
= HIGH SPEED

trp =10 ns (TYP.) AT Vcc =5V

= LOW POWER DISSIPATION
lcc = 1 pA (MAX.) AT Ta=25°C

» HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

» OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
[lom| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vec (OPR) =2V TO6 V

= PIN AND FUNCTION COMPATIBLE
WITH 54/741.S86

DESCRIPTION

The M54/74HC86 is a high speed CMOS QUAD
EXCLUSIVE OR GATE fabricated in silicon gate
c’MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
Input and output buffer are installed, which enables
high noise immunity and stable output.

All inputs are equipped with protection Gircuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee

A

11

SCO5650

B1R
(Plastic Package)

-

M1R
(Micro Package)

M54HC86F1R
M74HC86B1R

ORDER CODES :

U

]

F1R
(Ceramic Package)

et

C1iR
(Chip Carrier)

M74HC86M1R
M74HC86C1R

PIN CONNECTIONS (top view)

28

Gl
0
2a [{
¢
o d

GND E

i
U

L

z] Vee

4B

=]

LA

=]

Ly

T =]

38

(o]

3A

vk
o

s 3Y

o
o
2=z

1
NC

NC
28

NC =
No Internal
Connection

- 6306

§-7027

December 1992
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M54/M74HC86

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L L
L H H )
1A ~——] =
H L H 5 @ ! 3) 4y
H H L n 4
o5 () ®) 4y
PIN DESCRIPTION a2 | ®
35 190 >
PIN No SYMBOL | NAME AND FUNCTION m (12) an
1,4,9,12 | 1Ato4A | Datalnputs 0 113 —— 4Y
2,5,10,13 | 1Bto4B | DataInputs
3,6,8,11 | 1Yto4Y | DataOutputs Lot
7 GND Ground (0V)
14 Vce Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A
[
8
5-7026
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \%
Vi DC Input Voltage -0.5to Vcc + 0.5 \
Vo DC Output Voltage -0.5to Ve + 0.5 )
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lanp | DC Vec or Ground Current + 50 mA
Po Power Dissipation 500 (%) mwW
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition s notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

2/4 K
Kyy 35S THOMSON
254



M54/M74HC86

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2106 \
Vi Input Voltage * 0to Ve v
Vo Output Voltage 0 to Vee \
Top Operating Temperature:” M54HC Series . -55 to +125 °c
M74HC Series -40 to +85 °C
tr, Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec =6V 0 to 400
DC SPECIFICATIONS
Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85 °C [-55t0 125 °C| ynit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Von High Level 2.0 Vi = 1.9 2.0 1.9 1.9
Output Voltage 45 V'": lo=20pA | 4.4 4.5 4.4 4.4
6.0 | or 5.9 6.0 5.9 5.9 v
45| Vi lo=-4.0 mA| 4.18 | 4.31 413 4.10
6.0 lo=-5.2 mA| 5.68 | ‘5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45| v, | lo=20uA 0.0 | 0.1 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45 | VL {1o= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2mA 0.18 | 0.26 0.33 0.40
Ii Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 HA
Current
Icc Quiescent Supply | 6.0 | V= Vcc or GND 1 10 20 uA
Current
by SN =
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M54/M74HC86

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trm Output Transition | 2.0 30 75 95 110
trae | Time 4.5 8 | 15 19 22 | ns
6.0 7 13 16 19
teLH Propagation 2.0 56 110 140 165
tei | Delay Time 4.5 14 | 22 28 33 ns
6.0 12 19 24 28
CiN Input Capacitance 5 10 10 10 pF
Cep (*) | Power Dissipation 26 E
Capacitance P

(") Crp s defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circutt). Average operting current can be obtained by the following equation Icc(opr) = Ceo * Ve « fin + lec/4 (per Gate)

SWITCHING. CHARACTERISTICS TEST CIRCUIT

Ve VI

Vour
(SW =GND)

P.G.

500 Co VoH
I Vout 507 /

(SW = Vee) /

11170

e tPHL tPLH

$-10220

TEST CIRCUIT Icc (Opr.)

P.G.

5-10221

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

4/4 SGS-THOMSON'
‘7’ : Mu@%@@v’ggmm%
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SGS-THOMSON
MICROELEGTRONICS

74

M54HCT86
M74HCT86

QUAD EXCLUSIVE OR GATE

»

= HIGH SPEED
tro =15 ns (TYP.) AT Vec =5V
.= LOW POWER DISSIPATION
Icc = 1 pA (MAX.) AT Ta=25"C
u-COMPATIBLE WITH TTL OUTPUTS
ViH =2V (MIN.) Vi = 0.8V (MAX)
= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS
» SYMMETRICAL OUTPUT IMPEDANCE
[lon| = loL = 4 mA (MIN.)
»-BALANCED PROPAGATION DELAYS
tPLH = tPHL
‘m PIN AND FUNCTION COMPATIBLE .
WITH 54/741.S86

‘DESCRIPTION

‘The M54/74HCT86 is a high speed CMOS QUAD
. EXCLUSIVE OR GATE fabricated in silicon gate
c?mos technalogy.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
Input and output buffer are installed, which enables
high noise immunity and stable output.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.This integrated circuit has input and output
characteristics that are fully compatible with 54/74
- LSTTL logic families. M54/74HCT devices are de-

 signed to directly interface HSC?MOS systems with
TTL and NMOS components. They are also plug in
replacements for LSTTL devices giving a reduction
of power consumption.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

5C05650

-B1R
(Plastic Package)

.

F1R
(Ceramic Package)

et

M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCT86F1R ‘M74HCT86M1R
M74HCT86B1R M74HCT86C1R
PIN CONNECTIONS (top view)
\/
1w i b Vee
18 [ff— | ] 8
1 E-lp Q[El <a
2A & a Ly
28 's—.L__, EFLH k1]
2y S‘IP Qﬂ 3a
GND [r o] . 3v

v
NC

NC
28

NC =
No Internal %
Connection

$-7027

February 1993

1/4
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M54/M74HCT86

TRUTH TABLE IEC LOGIC SYMBOL
A B Y
L L L
L H H )
H L H :: > | =1 Ay
H H L (4)
24 &)
28 &) | —
PIN DESCRIPTION s L2 ®
se (9] —
PIN No SYMBOL NAME AND FUNCTION (12)
A - (1) 4y
1,4,9, 12 1A to 4A Data Inputs 5 (13) |
2,5,10,13 1B to 4B Data Inputs
3,6,8,11 | 1Yto4Y | DataOutputs Lerore
7 GND Ground (0V)
14 Vee Positive Supply Voltage
SCHEMATIC CIRCUIT (Per Gate)
A
DO—(DO— Y
B8
5-7026
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.51t0 +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 Vv
Vo DC Output Voltage -0.5to Voc + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lgnp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (") mwW
Tetg Storage Temperature -85 to +150 °C
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operation under these conditionis notimplied
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C 65 °C to 85 °C

2/4 .
L7 3 THONGON
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M54/M74HCT86

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 4.5t05.5 \
Vi Input Voltage 0to Vco \
Vo QOutput Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °Cc
tr, tf Input Rise and Fall Time (Vcc = 4.5 to 5.5V) 0 to 500 ns

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ynit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 4.5 2.0 2.0 2.0 \Y
Voltage to
5.5
Vi Low Level Input 45 0.8 0.8 0.8 \
Voltage to
5.5
VoH High Level Vi=|lo=20pA | 4.4 4.5 4.4 4.4
Output Voltage a5 | VH V;
T O llp=-4.0mA| 4.18 | 4.31 413 4.10
Vie
VoL Low Level Output Vi=| lo=20 pA 0.0 0.1 0.1 0.1
Voltage 45 ViH v
Or |lo=4.0 mA 0.17 | 0.26 0.33 0.4
Vi .
I Input Leakage 55 Vi = Vcc or GND +0.1 +1 +1 pA
Current i
lcc Quiescent Supply | 5.5 | Vi = Vcc or GND 1 10 20 pA
Current
Alcc | Additional worst 5.5 | Per Input pin 2.0 2.9 3.0 mA
case supply Vi=0.5Vor
current V=24V
Other Inputs at
Vce or GND
lo=0
LNy SGS-THOMSON 3/4
Y/ wichorEcTRONICS
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M54/M74HCT86

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.

trH Output Transition | 4.5 8 15 19 23 ns

tTHL Time

tPLH Propagation 4.5 15 24 30 36 ns

tPHL Delay Time

Cin Input Capacitance 5 10 10 10 pF
Cep (*) | Power Dissipation 48 pF

Capacitance

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec(opr) = Cep * Ve * fin + lec/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns
N
3v
v Vin 2.7V
ce 1.3v 1.3v
SW 0.3v ______  GND
fo frew N [
| \%
Vour 90% \ o1
(SW=GND) 13y
P.G. 1A oz Voo
500 CL - teew e touL
I ] vu"
Vour 1.3v
Lc11170 (SW=Vcc )
VUL
- TeuL -+ tew

SC06240

TEST CIRCUIT lcc (Opr.)

Vee =SV

P.G.

S$-10221

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

44 L§7 SGS-THOMSO
Y/ mum@tsu.ﬁmn@mu@'g
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(v SGS-THOMSON
I icroE ECTROMICS

M54HC107
M74HC107

DUAL J-K FLIP FLOP WITH CLEAR

= HIGH SPEED
fmax = 75 MHz (TYP.) AT Vec =5V

= LOW POWER DISSIPATION
lcc = 2 pA (MAX.) AT Ta=25°C

» HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vce (MIN.)

= OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

» SYMMETRICAL OUTPUT IMPEDANCE
[1OH| = loL = 4 mA (MIN.)

= BALANCED PROPAGATION DELAYS
teLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vec (OPR) =2V TO6V

= PIN AND FUNCTION COMPATIBLE WITH
54/74L.S107

DESCRIPTION

The M54/74HC107 is a high speed CMOS DUAL J-
K FLIP FLOP fabricated in silicon gate C2MOS te-
chnology. It has the same high speed performance
of LSTTL combined with true CMOS low power con-
sumption. These flip-flop are edge sensitive to the
clock input and change state on the negative going
transition of the clock pulse. Each one has inde-
pendent J, K, CLOCK, and CLEAR input and Q and
Q outputs. CLEAR is independent of the clock and
accomplished by a logic low on the input. All inputs
are equipped with protection circuits against static
discharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee Vee q——

Pi--=

INPUT

505650

!

B1R F1R
(Plastic Package) (Ceramic Package)

G et

M1R CiR
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC107F1R M74HC107M1R
M74HC107B1R M74HC107C1R

PIN CONNECTIONS (top view)

‘|J_ 1[—_| 114 Vo

Q J
1Q z[ﬂ kb5 1CLR
1Q 3] GCLKS’[];z 1CK
1K 4] ] 2K

2Q s [ R ] 10 2CLR
2Q s [:IH CKb—] & 2CK
@ Mfe oy

PC11050

o
]
Q

1CK
NC
2K
NC
2CLR

NC =

No Internal

Connection o 2 o
o =

2J
2CK

PC11060

October 1992

1/6
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M54/M74HC107

TRUTH TABLE

_ INPUTS OUTPUTS _ FUNCTION
CLR J K CK Q Q
L X X X L H CLEAR
H L L L Qn Qn NO CHANGE
H L H L L H
H H L L H L
H H H L Qn Qn TOGGLE
H X X I Qn Qn NO CHANGE
X Don't Care
PIN DESCRIPTION IEC LOGIC SYMBOL
PINNo | SYMBOL | NAME AND FUNCTION
1,8,4,11 | 14, 2J, 1K, Synchronous Inputs; 1 (1) NN )
_2K_ Flip-Flop 1 And 2 — (12) 2/ 1q
2,6 1Q, 2Q Complement Flip-Flop ek ———p 1
Outputs AV O BT @ -
3,5 1Q,2Q | True Flip-Flop Outputs 1CLR as) | R — 1
12,9 1CK, 2CK | Clock Input )
13, 10 1CLR, Asynchronous Reset 2 | (5) 2q
2CLR | Inputs Fraom
7 GND__| Ground (0V) x D © -
14 Voo Positive Supply Voltage »or (19 —— 20
Lc11410

LOGIC DIAGRAM (1/2 Package)

cK ®
F3
—Do o o7
K
—_ ]
(]
J &
LC11510
2/6 L3y SGS-THOMSON
Y/ MicRoELECTRONICS
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M54/M74HC107

ABSOLUTE MAXIMUM RATINGS

Symbol - Parameter Value Unit
Vee Supply Voltage -0.510 +7 \
Vi DC Input Voltage -0.5to Vop + 0.5 \
Vo DC Output Voltage -0.5to Vpp + 0.5 \

lik DC Input Diode Current +20 mA

lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA

lcc or lenp | DC Ve or Ground Current + 50 mA

Pp Power Dissipation 500 (%) mwW
Tstg Storage Temperature -65 to +150 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.
(*) 500 mW. = 65 °C derate to 300 mW by 10mW/°C. 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter . Value Unit
Vce Supply Voltage 2106 \
Vi Input Voltage 0to Ve \
Vo Output Voltage 0to Voo \
Top Operating Temperature: M54HC Series -551t0 +125 °c
M74HC Series -40 to +85 °c
tr, tt Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
L7 SETHONSN =
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M54/M74HC107

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |55 t0 125 °C| ynit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input 2.0 1.5 1.5 1.5
Voltage 4.5 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 |V
v 6.0 1.8 1.8 1.8
VoH High Level 2.0 V= 1.9 2.0 1.9 1.9
OutputVoltage | 45 | v, | lo=201A | 44 | 45 4.4 4.4 y
6.0 | or 5.9 6.0 5.9 5.9
45 | VL |10=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2 mA| '5.68 5.8 5.63 5.60
Vor Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=20 A 0.0 | 01 0.1 0.1
6.0 | or 0.0 0.1 0.1 0.1 v
45| ViL |lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 5.2 mA 0.18 | '0.26 0.33 0.40
1 Input Leakage 6.0 Vi = Vcc or GND +0.1 +1 +1 HA
Current :
lcc Quiescent Supply | 6.0 | V)= Vcc or GND 2 20 40 MHA
Current
4/6
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M54/M74HC107

AC.ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Veo Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
V) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trLH Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 20 ns
6.0 7 13 16 19
trLH Propagation 2.0 48 125 155 190
tiL | Delay Time 45 14 | 25 31 38 ns
(CK-Q.Q 6.0 12 | 21 26 32
teLH Propagation 2.0 52 140 175 210
teu | Delay Time_ 45 15 | 28 35 42 ns
(CLR-Q.Q) 6.0 13 | 24 30 36
fmax Maximum Clock 2.0 6.2 23 5.0 4.2
Frequency 45 31 | 70 25 21 MHz
6.0 37 80 30 25
twH) | Minimum Pulse 2.0 20 75 95 110
twey | Width 45 5 15 19 22 ns
(CLOCK) 6.0 4 13 16 19
twiny Minimum Pulse 2.0 20 75 95 110
Width 45 5 15 19 22 ns
(CLR) 6.0 4 13 16 19
ts Minimum Set-up | 2.0 28 75 95 110
Time 45 7 15 19 22 | 'ns
6.0 6 13 16 19
th Minimum Hold 2.0 0 0 0
Time 45 0 0 0 ns
6.0 0 0 0
tRem Minimum 2.0 25 30 40
Removal Time 4.5 5 6 8 ns
(CLR) 6.0 5 5 7
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 32
Capacitance P

(") Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) = Cro * Vec * fin + lcc/2 (per FLIP/FLOP)

SGS-THOMSON
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M54/M74HC107

SWITCHING CHARACTERISTICS TEST TEST CIRCUIT lcc (Opr.)

@ e
/——— Vee I )
' CLR } 50

CLR
GND < J —
e Vee
cK 50° PG CK
GND
tREM L
K

S5-10148 S$-10148

TRANSITION TIME OF INPUT WAVEFORM IS THE SAVE AS
THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

SWITCHING CHARACTERISTICS TEST WAVEFORM

Vee ﬂ Ve
J oorK 50%% SO/ PR vo’/. fsor
o ™ [ Y GND tw | GND
' } {
Vec _ vee
K @R_‘W ‘/ \ o, / cK 50°%
GND e ———— oND
S -—I—-'THL
T g VoL ——— You
Q So% Q 50
t 1o tpy | VoL tpuL Vo
PLH
Vo
T Qo 50%. \
I VoL
'PLH
S -10217 5-10218
& LS7 SGS-THOMSON
Y/ wicRoELECTRONICS

266



(v, SGS-THOMSON
I iicRoELECTRONICS

M54HC109
M74HC109

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

= HIGH SPEED
fmax = 63 MHz (TYP.) AT Vecc =5V

= LOW POWER DISSIPATION
lcc = 2 pA (MAX.) AT Ta = 25 °C

= HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Vcc (MIN.)

» OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
llon| = loL = 4 mA (MIN.)

» BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Voc (OPR) =2V TO6 V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS109

DESCRIPTION

The M54/74HC109is a high speed CMOS DUAL J-
K FLIP-FLOP WITH PRESET AND CLEAR fabrica-
ted in silicon gate C2MOS technology.

It has the same high speed performance of LSTTL
combined with true CMOS low power consumption.

In accordance with the logic level on the J and K in-
put is device changes state on positive going tran-
sitions of the clock pulse. CLEAR and PRESET are
independent of the clock and accomplished by a low
logic level on the corresponding input.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Ve Vee -1
]
1
i
[}
i
1

QUTPUT
i X
-Jd

B1R F1R
(Plastic Package) (Ceramic Package)

e o

M1R CiR
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC109F1R M74HC109M1R
M74HC109B1R M74HC109C1R
PIN CONNECTIONS (top view)
S
m[ ﬂ vee
1 E ] zcr
® [ (] 24
ek [4 2%
PR [ ] 2ck
10§ ] 2R
T [} ] 20
GND |8 )] Za

s-71

-l

1CLR
NC
vee
2CR

1K
1cK
NC
1PR
1Q

2]
2K
NC
2¢K
2FR

s-7222

NC=
No Internal
Connection

13
GND
NC
2q
2Q

December 1992
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M54/M74HC109

PIN DESCRIPTION

IEC LOGIC SYMBOL

PIN No SYMBOL | NAME AND FUNCTION
1,15 1CLR, 2CLR| Asynchronous Reset
Direct Input
2,4,3,13 | 1J,2J, 1K, | Syncronous Inputs;
2K Flip-flops 1 and 2
4,12 1CK, 2CK | Clock Input
5, 11 1PR, 2PR | Asynchronous Set Direct
Input (Active LOW)
6, 10 1Q, 2Q True Flip-flop Outputs
7,9 16, 2Q Complement Flip-flop
Outputs
8 GND Ground (0V)
16 Vee Positive Supply Voltage

LOGIC CIRCUIT

R 8 s
1J LIJ

1CK L> c1
ST SV T

wem g

2PR &
2ck 02|
2k 03]

eS|

A\

ﬂza

L1150

CLoCK —[>c

TRUTH TABLE

_ _ INPUTS _ OUTPUTS _ FUNCTION
CLR PR J K CK Q Q
L H X X X L H CLEAR
H L X X X H L PRESET
L L X X X H H
H H L H I Qn Qn NO CHANGE
H H L L I L H
H H H H I H L
H H H L I Qn Qn TOGGLE
H H X X T Qn Qn NO CHANGE
X =DONT CARE

2/6
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M54/M74HC109

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5t0 Veo + 0.5 \'
Vo DC Output Voltage -0.5to Voc + 0.5 \Y
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Po Power Dissipation 500 (*) mwW
Tstg Storage Temperature -65 to +150 °c
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage 2to6 \
Vi Input Voltage 0to Vce \'
Vo Output Voltage 0to Vee \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec =6V 0 to 400
&7 RN 2=
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M54/M74HC109

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vi High Level Input | 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 2.0 1.9 1.9
OutputVoltage | 45 | ;| lo=20BA | 44 | 45 4.4 44 v
6.0 | or 5.9 6.0 5.9 5.9
45 | Vi lo=-4.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-5.2mA| 5.68 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=20KA 0.0 | o1 0.1 o1} |
6.0 | or 0.0 0.1 0.1 0.1
45| Vi lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vgc or GND +0.1 +1 +1 HA
Current
lcc Quiescent Supply | 6.0 | VI = Vcc or GND 2 20 40 A
Current
4/6
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M54/M74HC109

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C" -40 to 85-°C |-551t0 125 °C| ynit
W) 54HC and 74HC 74HC .54HC
Min. | Typ. |‘Max. | Min. | Max. | Min. | Max.
tTLH Output Transition | 2.0 30 75 95 110
trHL Time 45 8 15 19 22 ns
6.0 7 13 16 19
tPLH Propagation 2.0 50 150 190 225
te. | Delay Time 45 16 | 30 38 45 ns
(ek-Q. Q) 6.0 13 | 26 32 38
trLH Propagation 2.0 50 150 190 225
ten | DelayTime | 45 16 | 30 38 45 ns
(CLR,PRQ, Q) 5, 13 | 26 32 38
fmax Maximum Clock 2.0 6.2 17 5 4.2
Frequency 45 31 | 59 25 21 MHz
6.0 37 67 30 25
twiH) Minimum Pulse 2.0 15 75 95 110
tw) Width (CLOCK) 45 6 15 19 20 ns
6.0 6 13 16 19
tw) Minimum Pulse 2.0 15 75 95 110
Width (CLR, PR) | 45 6 15 19 22 ns
6.0 6 13 16 19
ts Minimum Set-up | 2.0 17 75 95 110
Time 45 5 | 15 19 22 | ns
6.0 4 13 16 19
th Minimum Hold 2.0 0 0 0
Time 45 0 0 0 ns
6.0 0 0 0
tREM Minimum 2.0 13 50 65 75
Removal Time 45 4 10 13 15 ns
(CLR. PR) 6.0 3 | o9 11 13
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 41 E
Capacitance P

() Cro is defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.

(Refer to Test Circutt). Average operting current can be obtained by the following equation. lcc(opr) = Cro * Vec « fin + lec/2 (per Flip-flop)
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M54/M74HC109

SWITCHING CHARACTERISTICS TEST WAVEFORM

/___ Vee {_ Vee
cL 50°% PR A~ 50%

GND

Vee Vee
cK / 50°% cK 50%
- GND ™ GND
REM Vou VoH
Q _/— Q \
VoL

5-10164 S-1016911

Vee

vee Vee
PR \ 50% [

t

@
z
o
: [

]

[}

z

5]

po—- THL
Vou b YoH
[ Q 50% ;rso-l.
thLH — VoL {PHL PLH You
VoH
5 50%

VoL

teuH tPHL
S -10215/1 $-10172

g
i,
=
s s
- T
o[
5
2
s

TEST CIRCUIT Icc (Opr.)

_|_—@ Vee
L

PR
—J al—
PG. cK
™ K o
500 CLR T

$-10170

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.
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(v, SGS-THOMSON
I icROELECTRONICS

M54HC112
M74HC112

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

= HIGH SPEED
fmax = 67 MHz (TYP.) AT Vec =5V
= LOW POWER DISSIPATION
lcc=2pAATTA=25"C
» HIGH NOISE IMMUNITY
VNH = VNIL = 28 % Vcc (MIN.)
'» OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS
= SYMMETRICAL OUTPUT IMPEDANCE
llom] = loL = 4 mA (MIN.)
- m BALANCED PROPAGATION DELAYS
tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE
Vce (OPR)=2VTO6V
= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS112

DESCRIPTION

The M54/74HC112 is a high speed CMOS DUAL J-K
FLIP-FLOP WITH PRESET AND CLEAR fabricated in
silicon gate C*MOS technology. It has the same high
speed performance of LSTTL combined with true
CMOS low . power  consumption.  The
M54HC112/M74HC112 dual JK flip-flop features indivi-
dual J, K, clock, and asynchronous set and clear inputs
* for 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 inputs may be allowed to change when
the clock pulse is high-and the bistable will function as
shown in the truth table. Input data is transferred to the
input on the negative.going ‘edge of the clock pulse. Al
inputs are equipped with protection circuits against static
discharge and transient excess voltage.

INPUT AND OUTPUT EQUIVALENT CIRCUIT-

— Vee Vee -1
i
i

A A
i
1
1

INPUT QUTPUT
o—4¢
1 I

505850 -

B1R F1R
(Plastic Package) (Ceramic Package)

ot

M1R C1R
(Micro Package) (Chip Carrier)
. ORDER CODES :
M54HC112F1R M74HC112M1R
M74HC112B1R M74HC112C1R

PIN CONNECTIONS (top view)

1k

Ve

E CLa N
K i CR
K PROq| K] 7ciw

1
[

r" 2K
H [J [ L—n 21

‘—dCK
K pr Q

= 4
1M

£

3

<
ical

|E3]
~»
a
x|

5 3
@ G,

~
ol
Il

@
z
o
T =T
n
<]

s-87241

NC= s-7078/1
No Internal o200 IE
Connection N O Z NN

October 1992
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M54/M74HC112

TRUTH TABLE

_ INPUTS OUTPUTS_ FUNCTION
CLR PR J K CK Q Q
L H X X X L H CLEAR
H L X X X H L PRESET
L L X X X H H
H H L L L Qn Qn - NO CHANGE
H H H L T H L
H H L H i L H
H H H H L Qn Qn TOGGLE
H H X X I Qn Qn NO CHANGE
X- Don't Care
PIN DESCRIPTION IEC LOGIC SYMBOL
PIN No SYMBOL NAME AND FUNCTION
1,13 1CK, 2CK | Clock Input (HIGH to “
LOW edge triggered) 1PR 3—5 s 9
2,12 1K, 2K Data Inputs: Flip-Flop 1 w8t ©) 49
and 2 o R AR
3, 11 1J,2J | Data Inputs: Flip-Flop 1 Dtk OB
and 2 e L
4,10 1PR, 2PR | Set Inputs 7R (10
59 1Q,2Q | True Flip-Flop Outputs o0 (1) ] | (9) 5
6,7 1Q,2Q | Complement Flip-Fiop PITIE2 N
.Outputs x U2 LD 55
15, 14 1CLR, Reset inputs 2aR U4
2CLR
LC11390
8 GND Ground (0V)
16 Veeo Positive Supply Voltage
LOGIC DIAGRAM (1/2 Package)
\—Do——-ua

PRESET

2/6
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M54/M74HC112

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -0.510 +7 \
Vi DC Input Voltage -0.5to Vee + 0.5 )
Vo DC Output Voltage -0.5to Vec + 0.5 \
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA

Pp Power Dissipation 500 () mW
Tstg Storage Temperature -65 to +150 °Cc
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit

Vce Supply Voltage 2106 \
Vi Input Voltage 0to Vce \
Vo Output Voltage 0to Vce \
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °Cc
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns

Vec =45V 0 to 500

Vecc=6V 0 to 400

L3z S6S:THOMSON 3/6
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M54/M74HC112

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Voo Ta=25°C -40 to 85 °C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
Vin High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
Vou High Level 2.0 Vi= 1.9 2.0 1.9 1.9
OutputVoltage | 45 | | lo=20pA| 44 | 45 4.4 44 v
6.0 | or 5.9 6.0 5.9 5.9
45| VL lo=-4.0 mA| 4.18 | 4.31 4.13 410
6.0 lo=-5.2 mA| 568 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi< 0.0 0.1 0.1 0.1
Voltage 45 | v, | lo=200A 0.0 | 01 0.1 ot ||
6.0 | or 0.0 0.1 0.1 0.1
45| Vi |lo= 4.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo=5.2 mA 0.18 | 0.26 0.33 0.40
li Input Leakage 6.0 Vi = Vgc or GND 0.1 +1 +1 pA
Current )
lcc Quiescent Supply | 6.0 | Vi = Vcc or GND 2 20 40 pA
Current
4/6
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M54/M74HC112

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter Vee TA=25°C -40 to 85 °C [-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
tiH Output Transition | 2.0 30 75 95 110
true | Time 45 8 15 19 22 ns
6.0 7 13 16 19
teLH Propagation 2.0 52 125 155 190
tei | Delay Time 45 16 | 25 31 38 | ns
(eK-Q, Q) 6.0 14 | 21 26 32
tPLH Propagation 2.0 68 135 170 205
tei | DelayTime |45 17 | 27 34 41 ns
(CLR,PR-Q Q) g, 14 | 23 29 35
fmax Maximum Clock 2.0 8 16 6.4 5.4
Frequency 45 40 | 68 32 27 MHz
6.0 47 79 38 32
twH) | Minimum Pulse 2.0 20 75 95 110
twy | Width 45 5 15 19 22 ns
(CLOCK) 6.0 4 | 13 16 19
twin Minimum Pulse 2.0 20 75 95 110
Width __ 45 5 15 19 22 ns
(CLR, PR) 6.0 4 13 16 19
ts Minimum Set-up | 2.0 28 75 95 110
Time 45 7 | 15 19 22 | ns
6.0 6 13 16 19
th Minimum Hold 2.0 0 0 0
Time 45 0 0 0 ns
6.0 0 0 0
tREM Minimum 2.0 24 50 60 70
Removal Time 45 4 10 12 14 ns
(CLR, PR) 6.0 3 9 10 12
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 33
Capacitance PF

(*) Ceois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cro * Vec * fn + lec/2 (per FLIP/FLOP)
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M54/M74HC112

SWITCHING CHARACTERISTICS TEST WAVEFORM

(K=Vee) v vee
cc —
/ cL
3 50°% 50 R o
N
t th —— ono
Vec
R Yson A
cK
+—— onD
tw
7 /_ Vou
Q Q T 507 50%
tere | PLH VoL
Vo
T Q 50% 50°%
b Vou
tPLH tPHL
$-10172
/——— Vee
CLR PR 250
_j '+————————— GNU
_ — VCC
CK cK 50°%.
—_ GND
RE
tREM_] e Vou
¢ ___/_ ° N
VoL VoL
5-10148 5-10169/1
TEST CIRCUIT (Opr.)
Ve =5V
A
PR
—J af—
PG. CK
*
— K )
500 CLR
$-10216

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST
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vy SGS-THOMSON M54HC113
Y/ ruicrosLECTRONICS -M74HC113

DUAL J-K FLIP FLOP WITH PRESET

= HIGH NOISE IMMUNITY ff f

f |
VNH = VNIL = 28 % Vcc (MINZ) f f
= OUTPUT DRIVE CAPABILITY B1R F1R

10 LSTTL LOADS (Ceramic Package)
= SYMMETRICAL OUTPUT IMPEDANCE

= HIGH SPEED
fmax = 71 MHz (TYP.) at Vec =5V
s LOW POWER DISSIPATION
lcc=2pAatTa=25°C

|loH| = loL = 4 mA (MIN.)
» BALANCED PROPAGATION DELAYS

tPLH = tPHL
= WIDE OPERATING VOLTAGE RANGE M1R. .C1R

-Vcc (OPR)=2Vto6V (Micro Package) (Chip Carrier)
= PIN AND FUNCTION COMPATIBLE ORDER CODES :

WITH 54/74L.5113 M54HC113F1R M74HC113M1R

M74HC113B1R M74HC113C1R
DESCRIPTION
The M54/74HC113 is a high speed CMOS DUAL J-
K FLIP FLOP WITH PRESET fabricated in silicon " PIN CONNECTIONS (top view)
gate C2MOS technology. It has the same high spe-
ed performance of LSTTL combined with true \
CMOS low power consumption. This circuit offers in- 180eek [ E] vee
dividual J, K, set, and clock inputs. These monolithic b b __
dual flip-flops are designed so that when the clock ot 2 2 tuock
goes HIGH, the inputs are enabled and data will be uw o[ ] 2«
-accepted. The logic level of the J and K inputs may -
be allowed to change when the clock pulse is HIGH =it [ 2
and the bistable will function as shown in the truth w [ o
table as long as minimum set-up times are obser-
ved. Input data is transferred to the outputs on the w [ [ 2
negative-going edge of the clock pulse. All inputs R
are equipped with protection circuits against static ono ff o) 2
discharge and transient excess voltage. ey
X X O O |X

INPUT AND OUTPUT EQUIVALENT CIRCUIT - ’g z2 |§

— Vee Vee

' i
! 13 4 18 2K
x NC s i a NC
: QUTPUT 1PRESET|] 6 1] 23]
- - NC 7 HE NC
I J—
| 1q s 1.[] 2 PRESET

NC =
GND -
No Internal o 2 oo

Connection -0z

2Q

5C05650

October 1992 1/6
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M54/M74HC113

~d

TRUTH TABLE

_ INPUTS _ OUTPUTS _ FUNCTION
PR J K CK Q Q
L X X X H L PRESET
H L L L Qn Qn NO CHANGE
H L H T L H
H H L L H L
H H H L Qn Qn TOGGLE
H X X I Qn Qn NO CHANGE
X: Don't Care
LOGIC DIAGRAM
L{>— g ——| >o—| 2»—-0 Q
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Do b0
X %_
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3 4 l—_' 4
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M54/M74HC113

PIN DESCRIPTION

IEC LOGIC SYMBOL

PIN No SYMBOL | NAME AND FUNCTION
1,13 1CK, 2CK | Clock Input (HIGH to
LOW edge triggered) R 4 Ns )
2,12 1K, 2K Data Inputs: Flip-Flop 1 . (3) > 10 ——— 1Q
and 2 —
3,11 1J,2J | Data Inputs: Flip-Flop 1 1CK -—5(2) ¢t ® .3
and 2 1K 1K
4,10 | 1PR, 2PR | SetInputs 277 (12N (%)
59 1Q,2Q | True Flip-Flop Outputs 20 (1) — N
6,8 1Q,2Q | Complement Flip-Flop 2ex (13N & =
Outputs » (12) 2Q
7 GND Ground (0V)
14 Vece Positive Supply Voltage Lc11400
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage -0.5t0 +7 \
V DC Input Voltage -0.5t0 Vge + 0.5 \'
Vo DC Output Voltage -0.5t0 Vec + 0.5 \
lik DC Input Diode Current + 20 mA
lok DC OQutput Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lenp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (*) mW
Tstg Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °Cc

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditionis notimplied.

(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2to 6 \
Vi Input Voltage 0 to Vce \
Vo Output Voltage 0to Vce \Y
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °C
tr, t Input Rise and Fall Time Vec=2V 0 to 1000 ns
Vec =45V 0 to 500
Vec=6V 0 to 400
657 sEsTomson
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M54/M74HC113

DCSPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee "Ta=25°C -40to 85 °C |-55t0 125°C| ynit
W) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 2.0 1.5 1.5 1.5
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage 4.5 1.35 1.35 135 | V
6.0 1.8 1.8 1.8
VoH High Level 2.0 V= 1.9 | 2.0 1.9 1.9
OutputVoltage | 45 | v, | lo=20MA | 44 | 45 4.4 4.4 v
6.0 | or 5.9 6.0 5.9 5.9
45| Vi lo=-4.0 mA| 4.18 | 4.31 [-4.13 4.10
6.0 lo=-5.2mA| 568 | 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi= 0.0 0.1 0.1 0.1
Voltage 45 |y, |l0=20KA 00 [ 04 0.1 XH
6.0 | or 0.0 0.1 0.1 0.1
45| ViL |1o= 4.0 mA 0.17 | 0.26. 0.33 0.40
6.0 lo= 5.2 mA 0.18 | 0.26 0.33 0.40
h Input Leakage 6.0 Vi = Vec or GND 0.1 +1 +1 pA
Current
Icc Quiescent Supply | 6.0 | V| = Vcc or GND 2 20 40 HA
Current
4/6 E
Kby EENSN
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M54/M74HC113

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = ti = 6 ns)

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55 to 125 °C Unit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
trin Output Transition | 2.0 30 75 95 110
tra | Time 4.5 8 15 19 22 ns
6.0 7 13 16 19
tPLH Propagation 2.0 46 125 155 190
tei. | Delay Time 45 16 | 25 31 38 ns
(CK-Q,Q) 6.0 12 | 21 26 32
tPLH Propagation 2.0 48 | 125 155 190
tue | Delay Time _ | 45 16 | 25 31 38 ns
(PRESET-Q, Q) "5y 13 | 21 26 32
fmax Maximum Clock 2.0 8 16 6.4 5.4
Frequency 45 40 | 63 32 27 MHz
6.0 47 79 38 32
twy | Minimum Pulse 2.0 16 75 95 110
twy | Width 4.5 4 15 19 22 ns
(CLOCK) 6.0 3 13 16 19
twin Minimum Pulse 2.0 16 75 95 110
Width 4.5 4 15 19 22 ns
(PRESET) 6.0 3 13 16 19
ts Minimum Set-up 2.0 16 50 65 75
Time 45 4 | 10 13 15 ns
6.0 3 9 11 13
th Minimum Hold 2.0 0 0 0
Time 45 0 0 0 ns
6.0 0 0 0
tRem Minimum 2.0 5 5 5
Removal Time 45 5 5 5 ns
(PRESET) 6.0 5 5 5
Cin Input Capacitance 5 10 10 10 pF
Crp (*) | Power Dissipation 37
Capacitance PR

(*) Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating cumrent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Crp * Vec * fin + lcc/2 (per FLIP/FLOP)

SGS-THOMSON
MICROELECTRONICS
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M54/M74HC113

SWITCHING CHARACTERISTICS TEST WAVEFORM

Vee . —\ Vee
Jork 50% PR 3ot ilsn-r. ;
Ts T GND ™ GND
k {
Ve . Vee
cK 50% CK 50%
GND  6nD
1 tTHL tre
VoL — Vo
Q } a 50% /
N tpHL vou tpHL VoL
PLH 1
VoH VoH
9 a 50% \
* Vo _ 7
Lo tpLy o
s-wo27 5-10218
TEST CIRCUIT Icc (Opr.)
Vee =5V
A
PR
—1J Q
PG CK
L1k al—
500
5-10705

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST

6/6

284

&r

SGS-THOMSON
MIGROELECTRONICS




‘_ SGS-THOMSON M54HC123/123A
Y raicRoELECTRONICS M74HC123/123A

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

= HIGH SPEED
trp =25 ns (TYP) at Vcec =5V
= LOW POWER DISSIPATION
STANDBY STATE Igc=4 pA (MAX.) AT Ta=25"C 0y T ) " ”f f '
ACTIVE STATE Icc =200 pA (TYP.) AT Vce=5V 7 f f Y f ’
» HIGH NOISE IMMUNITY

VNIH = VnIL = 28 % Vec (MIN.) B1R F1R
= OUTPUT DRIVE CAPABILITY (Plastic Package) (Ceramic Package)
10 LSTTL LOADS

= SYMMETRICAL OUTPUT IMPEDANCE
loH = loL = 4 mA (MIN.) @

= BALANCED PROPAGATION DELAYS

tPLH = tPHL M1R CiR
= WIDE OPERATING VOLTAGE RANGE (Micro Package) (Chip Carrier)
VCC (OPR) =2VTO6V ORDER CODES :
= WIDE OUTPUT PULSE WIDTH RANGE M54HCXXXF1R M74HCXXXM1R
twout =120 ns ~60s OVER AT Vcc =45V M74HCXXXB1R M74HCXXXC1R
un PIN AND FUNCTION COMPATIBLE WITH
54/74L.S123
DESCRIPTION PIN CONNECTIONS (top view)

The M54/74HC123 is a high speed CMOS MONO-
STABLE multivibrator fabricated with silicon gate

c?MoS technology. It achieves the high speed ope- A > B 2| vee
ration similar to equivalent LSTTL while maintaining i _-'H

the CMOS low power dissipation. There are two trig- 1 E Rl 1Rexmicext
ger inputs, A INPUT (negative edge) and 8 INPUT TcLR Bl ] i 1cexr
(positive edge). These inputs are valid for slow ri- - d ?—El ‘a
sing/falling signals, (tr = tf = | sec). The device may

also be triggered by using the CLR input (positive- 20 G 3 za
edge) because of the Schmitt-trigger input ; after e [ | ¢ &n N 7w
triggering the output maintains the MONOSTABLE | -

state for the time period determined by the external zrexeext [ (0 CREL
resistor Rx and capacitor Cx. When Cx > 10nF and oND [ 5] 73
Rx > 10KQ, the output pulse width value is appros-

881

simatively given by the formula: tw(out = K ® Cx  Rx.
Two different pulse width constant are available:
K=0.45for HC123 K=1 for HC123A.

Taking CLR low breaks this MONOSTABLE STA-
TE. If the next trigger pulse occurs during the MO-

1]
TA

5=

-
<
w
=)
=
=3
w
«

NOSTABLE period it makes the MONOSTABLE o 1cex

period longer. Limit for values of Cx and Rx : ne Ne

Cx :NO LIMIT 20 _

Rx:Vec<3.0V5KQto 1 MQ i e
Vecz23.0V1IKQto1MQ -

All inputs are equipped with protection circuits :C el g

against static discharge and transient excess volt- | oo’ Eoo ..

age. czLice
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M54/M74HC123/123A

SYSTEM DIAGRAM
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M54/M74HC123/123A

BLOCK DIAGRAM

® >

=T

$-10091/1 CLR

Note :
(1) Cx, Rx, Dx are extemal components
(2) Dx is a clamping diode.

2 (Vec— 0.7) - Cx/20mA

The extemal capacitor is charged to Vcc In the stand-by state, 1.e. no tngger. When the supply voltage is turned off Cx Is discharged mainly
through an intemal parasitic diode (see figures). If Cx is sufficiently large and Vce decreases rapidy, there will be some possibility of da-
maging the | C. with a surge current or latch-up If the valtage supply filter-capacitor is large enough and Vcc decrease slowly, the surge
current is automatically imited and damage the I.C. 1s avoided The maximum forward current of the parastic diode i1s approximately 20
mA. In cases where Cx is large the time taken for the supply voltage to fall to 0.4 Vcc can be calculated as follows :

In cases where tris too short an external clamping diode I1s required to protect the 1.C. from the surge current

Dx
- P+ -
Cx 1 gy |
_L—?—iﬂ—ﬁ»—:}—‘—"cc
6 7
Cx Rx/Cx
_5_ Q
-9
A —(
-
12 —
—aQ

11

5-10092/1 CLR

FUNCTIONAL DESCRIPTION

STAND-BY STATE

The external capacitor, Cx, is fully charged to Vcc
in the stand-by state. Hence, before triggering, tran-
sistor Qp and Qn (connected to the Rx/Cx node) are
both turned-off. The two comparators that control
the timing and the two reference voltage sources
stop operating. The total supply current is therefore
only leakage current.

TRIGGER OPERATION
Triggering occurs when :

1 st) Ais"low" and B has a falling edge ;

2 nd) Bis "high" and A has a rising edge ;

3rd) Aislowand Bis high and C1 has arising edge.
After the multivibrator has been retriggered compa-
rator C1 and C2 start operating and Qnistturned on.
Cx then discharges through Qn. The voltage at the
node R/C external falls.

When it reaches VrerL the output of comparator C1
becomes low. This in turn resets the flip-flop and Qn
is turned off. -

At this point C1 stops functioning but C2 continues
to operate.

The voltage at R/C external begins to rise withatime
constant set by the external components Rx, Cx.

Triggering the multivibrator causes Qto go high after
internal delay due to the flip-flop and the gate. Q re-
mains high until the voltage at R/C external rises
again to VrerH. Atthis point C2 output goes low and
O goes low. C2 stop operating. That means that af-
ter triggering when the voltage R/C externatreturns
to VrerH the-multivibrator has returned to its MONO-
STABLE STATE. Inthe case where Rx - Cx arelarge .
enough and the discharge time of the capacitor and
the delay time in the I.C. can be ignored, the width
of the output pulse tw (out) is as follows :

twiouT) = 0.46 Cx - Rx (HC123)

twiouT) = Cx - Rx (HC123A)

L7 SGS-THOMSON 39

MICROELECTRONICS
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M54/M74HC123/123A

FUNCTIONAL DESCRIPTION (continued)
RE-TRIGGERED OPERATION

When a second trigger pulse follows the first its ef-
fect will depend on the state of the multivibrator. If
the capacitor Cx is being charged the voltage level
of R/C external falls to Vrefl again and Q remains
high i.e. the retrigger pulse arrives in a time shorter
than the period Rx - Cx seconds, the capacitor char-
ging time constant. If the second trigger pulse is very
close to the initial trigger pulse it is ineffective ; i.e.
the second trigger must arrive in the capacitor di-
scharge cycle to be ineffective; Hence the minimum

time for a second trigger to be effective depends on
Vce and Cx.

RESET OPERATION

CL is normally high. If CL is low, the trigger is not ef-
fective because Q output goes low and trigger con-
trol flip-flop is reset. -

Also transistor Op is turned on and Cx is charged
‘quicky to Vce. This means if CL input goes low, the
IC becomes waiting state both in operating and non
operating state.

TRUTH TABLE
_ INPUTS _ OUTPUTS _ NOTE
A B CL Q Q
1L H H I L I OUTPUT ENABLE
X L H L H INHIBIT
H X H L H INHIBIT
L I H 11 I 'OUTPUT ENABLE
L H I I I OUTPUT ENABLE
X X L L H INHIBIT

X: Dor't Care - Z: High Impedance

-INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee

INPUT

GND

OUTPUT
!

48 Ly S5S:THOMSON
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M54/M74HC123/123A

PIN DESCRIPTION

IEC LOGIC SYMBOL

PIN No SYMBOL | NAME AND FUNCTION
1,9 1A, 2A | Trigger Inputs (Negative x TE
Edge Triggered) (2)
2,10 1B, 2B Trigger Inputs (Positive B =0 > (13)
Edge Triggered) — 1Q
3,11 1CLR, Direct Reset LOW and TCLR QE R
2CLR Trigger Action at Positive 1ox (14 ex OB
—_— Edge 1RX/CX s , RX/CX
4,12 1Q, 2Q Outputs (Active LOW)
7 2Rex7/Cext | External Resistor & © % | 11
Capacitor Connection g (19 5 b | (®) 5q
13,5 1Q, 2Q QOutputs (Active HIGH)
14,6 1Cext External Capacitor 5o (1D R ~.(12) .5
2Cext Connection 2ex (6) ox
15 1Rext/Cext | External Resistor @ -
Capacitor Gonnection 2RX/CX Sy Rx/cx
8 GND Ground (0V) Lciz960
16 Vee Positive Supply Voltage
ABSOLUTE MAXIMUM RATING
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.5to Vec + 0.5 \
Vo DC Output Voltage -0.5 to Ve + 0.5 \Y
lik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Source Sink Current Per Output Pin +25 mA
Icc or lgnp | DC Ve or Ground Current + 50 mA
Pp Power Dissipation 500 (") mW
Tsig Storage Temperature -65 to +150 °C
TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition s notimplied.
(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C- 65 °C to 85 °C

<7}
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