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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED. 

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

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

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

----------------------- ~~~@Ul~~i~ -----------------------
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----ALPHANUMERICAL INDEX----

Type Function Package Page 
Number DIP Number 

HCOO Quad 2-lnput NAND Gate . .. 14 95 
HCTOO Quad 2-lnput NAND Gate . 14 99 
HC02 Quad 2-lnput NOR Gate . .. 14 103 
HCT02 Quad 2-lnput NOR Gate . 14 107 
HC03 Quad 2-lnput NAND (open drain) 14 111 
HC04 Hex Inverter . . . 14 115 
HCT04 Hex Inverter . . . . . .. 14 119 
HCU04 Hex Inverter . 14 123 
HC05 Hex Inverter . .. 14 127 
HC07 Hex Buffer . . . . . . . 14 131 
HCOB Quad 2-lnput AND Gate . . . . . .. 14 135 
HCT08 Quad 2-lnput AND Gate . 14 139 
HC09 Quad 2-lnput AND Gate (open drain) 14 143 
HC10 Triple 3-lnput NAND Gate . .. 14 147 
HCT10 Triple 3-lnput NAND Gate . . .. 14 151 
HC11 Triple 3-lnput AND Gate . .. 14 155 
HC14 Hex Schmitt Inverter . .. 14 159 
HCT14 Hex Schmitt Inverter . . . .. 14 163 
HC20 Dual 4-lnput NAND Gate 14 167 
HC21 Dua14-lnput AND Gate . . .. 14 171 
HC27 Triple 3-lnput NOR Gate . . . .. 14 175 
HCT27 Triple 3-lnput NOR Gate . . . . . . . . . .. 14 179 
HC30 8-lnput NAND Gate . . .. 14 183 
HCT30 8-lnput NAND Gate . . . . . . .. 14 187 
HC32 Quad 2-lnput OR Gate .. . . 14 191 
HCT32 Quad 2-lnput OR Gate .. . . . . 14 195 
HC42 BCD to Decimal Decoder .. . . . . 16 199 
HC51 Dual 2-Wide 2-lnput AND/OR Inverter Gate . 14 205 
HC73 Dual J-K Flip-Flop with Clear .. 14 209 
HC74 Dual D-Type Flip-Flop with Preset and Clear .. 14 215 
HCT74 Dual D-Type Flip-Flop with Preset and Clear .. . . 14 221 
HC75 4-Bit D-Type Latch . . . . . . . .. . . 16 227 
HCT75 4-Bit D-Type Latch . .. . . . . 16 231 
HC76 Dual J-K Flip-Flop with Preset and Clear .. 16 235 
HC77 4-Bit D-Type Latch . .. . . . . 14 241 
HC85 4-Bit Magnitude Comparator . . . . .. 16 247 
HC86 Quad exclusive OR Gate .. . . . . 14 253 
HCT86 Quad exclusive OR Gate .. . . . . 14 257 
HC107 Dual J-K Flip-Flop with Clear .. 14 261 
HC109 Dual J-K Flip-Flop with Preset and Clear .. 16 267 
HC112 Dual J-K Flip-Flop with Preset and Clear .. 16 273 

-------------------------- ~~~~~~~ --------------------------
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-----ALPHANUMERICAL INDEX-----

Type Function Package Page 
Number DIP Number 

HC113 Dual J-K Flip-Flop with Preset . . . . ....... 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 3 to 8 Line Decoder Latch . 16 307 

HC132 Quad 2-lnput Schmitt NAND Gate 14 325 
HC133 13 Input NAND Gate • 0 0 ••• 16 319 

HC137 3 to 8 Line Decoder Latch (lnv.) . 16 325 

HCT137 3 to 8 Line Decoder Latch (lnv.) . 16 331 

HC138 3 to 8 Line Decoder (lnv.) • 0 • 0 16 339 
HCT138 3 to 8 Line Decoder (lnv.) •• 0 • 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 8 to 3 Line Priority Encoder 16 365 

HC151 8-Channel Multiplexer . . . . 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 (lnv.) . 16 397 
HCT158 Quad 2-Channel Multiplexer (lnv.) . 16 403 
HC~60 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 Sync Clear . 16 421 
HC163 Synchronous Binary Counter with Sync Clear . 16 409 
HCT163 Synchronous Binary Counter with Sync Clear . 16 421 
HC164 8 Bit SIPO Shift Register 14 433 
HCT164 8 Bit SIPO Shift Register 14 441 
HC165 8 Bit PI SO Shift Register 16 449 
HCT165 8 Bit PI SO Shift Register 16 457 
HC166 8 Bit PISO Shift Register 16 465 
HC173 Quad D-Type Register (3-State) . 16 473 
HC174 Hex D-Type Flip-Flop with Clear 16 481 

~ ~~~~~ --------------
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-----ALPHANUMERICAL INDEX-----

Type Function Package Page 
Number DIP Number 

HCT174 Hex D-Type Flip-Flop with Clear .. 16 487 
HC175 Quad D-Type Flip-Flop with 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 PI PO Shift Register ... . . . . . . 16 537 
HC195 4 Bit PI PO Shift Register .. 16 545 
HC221 Dual Monostable Multivibrator . 16 553 
HC221A Dual Monostable Multivibrator . 16 553 
HC237 3 to 8 Line decoder Latch .. 16 563 
HC238 3 to 8 Line Decoder .. 16 569 
HC240 Octal Bus Buffer (3-State/lnv.) . 20 575 
HC240HV Octal Bus Buffer (3-State/lnv.) . 20 583 
HCT240 Octal Bus Buffer (3-State/lnv.) . 20 589 
HCT240PU Octal Bus Buffer (3-State/lnv.) . 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/lnv.) 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/lnv.) 16 627 
HCT258 Quad 2-Channel Multiplexer (3-State/lnv.) 16 635 
HC259 8 Bit Addressable Latch ... . . . .. 16 643 
HC266 Quad exclusive NOR Gate .. . . . . 14 651 
HC273 Octal D-Type Flip-Flop with Clear . 20 657 
HCT273 Octal D-Type Flip-Flop with Clear . . . . . .. 20 663 
HC279 Quad S-R Latch 16 669 
HC280 9 Bit Parity Generator . . .... . . . . 14 675 

~ ~~~®'Wo2mlJ?~ -------------
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-----ALPHANUMERICAL INDEX-----

Type Function Package Page 
Number DIP Number 

HC283 4 Bit Binary Full Adder . .. 16 681 

HC292 Programmable Dividermmer .. 16 687 

HC294 Programmable Dividermmer .. 16 687 

HC298 Quad 2-Channel Multiplexer Register . 16 697 

HC299 8 Bit PIPO Shift Register (3-State) 20 703 

HC323 8 Bit PI PO 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 Hex Bus Buffer . . .... 16 735 

HC366 Hex Bus Buffer (3-State/lnv.) 16 735 

HC367 Hex Bus Buffer (3-State/lnv.) .. 16 741 

HCT367 Hex Bus Buffer (3-State/lnv.) 16 747 

HC368 Hex Bus Buffer (3-State/lnv.) . . .. 16 741 

HCT368 Hex Bus Buffer (3-State/lnv.) .. 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 .Quad D-Type Latch ... . .. 16 785 

HC377 Octal D-Type Flip-Flop 20 791 

HC386 Quad Exclusive OR Gate ... 14 797 

HC390 Dual Decade Counter .. 16 801 

HC393 Dual Binary Counter . . . ... 14 809 

HCT393 Dual Binary Counter . .. 14 817 

HC423 Dual Monostable Multivibrator with Clear 16 825 

HC423A Dual Monostable Multivibrator with Clear 16 825 

HC533 Octal D-Type Latch (3-State/lnv.) .. 20 753 

HCT533 Octal D-Type Latch (3-State/lnv.) .. 20 761 

HC534 Octal D-Type Flip-Flop (3-State/lnv.) 20 769 

HCT534 Octal D-Type Flip-Flop (3-State/lnv.) 20 777 
HC540 Octal Bus Buffer (3-State/lnv.) . 20 835 

HCT540 Octal Bus Buffer (3-State/lnv.) . 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/lnv.) 20 867 

HCT564 Octal D-Type Flip-Flop (3-State/lnv.) 20 875 

HC573 Octal D-Type Latch (3-State) .... 20 851 
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ALPHANUMERICAL INDEX 

Type Function Package Page 
.Number DIP Number 

HCT573 Octal D-Latch (3-State) • 0 ••• . . 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 Shift Register • • • • 0 • . . . . . .. 16 917 
HC620 Octal Bus Transceiver (3-State/lnv.) . . . .. 20 925 
HC623 Octal Bus Transceiver (3-State) ... 20 925 
HC640 Octal Bus Transceiver (3-State/lnv.) . 20 609 
HCT640 Octal Bus Transceiver (3-State/lnv.) . 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/lnv.) . 24 941 
HC651 Octal Bus Transceiver Register (3-State/lnv.) . 24 951 
HCT651 Octal Bus Transceiver Register (3-State/lnv.) .. 24 961 
HC652 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 
HC691 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-lnput NOR Gate 14 1027 
HC4016 Quad Bilateral Switch .. 14 1031 
HC4017 Decade Counter/Divider . 16 1037 
HC4020 14-Stage Binary Counter 16 1045 
HC4022 Octal Counter/Divider . . . . . . .. 16 1053 
HC4024 ?-Stage Binary Counter 14 1061 
HC4028 BCD to Decimal Decoder . . .. 16 1067 
HC4040 12-Stage Binary Counter . . .. 16 1045 

I:fj" ~i~©n&~::il?©~ 
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-----ALPHANUMERICAL INDEX-----

Type Function Package Page 
Number DIP Number 

HC4049 Hex Buffer/Converter (lnv.). 16 1073 

HC4050 Hex Buffer/Converter 16 1073 

HC4051 Analog Multiplexer . 16 1079 

HC4052 Analog Multiplexer . 16 1079 

HC4053 Analog Multiplexer . 16 1089 

HC4060. 14-Stage Binary Counter/Oscillator 16 1089 

HC4066 Quad Bilateral Switch 14 1097 

HC4072 Dual 4 Input OR Gate 14 1103 

HC4075 Triple 3-lnput OR Gate 14 1107 

HC4078 8-lnput NOR/OR Gate . 14 1111 

HC4094 8-Bit SIPO Shift Register Latch (3-State) 16 1115 

HC4316 Quad Bilateral Switch 14 1123 

HC4351 Analog Multiplexer . 20 1131 

HC4352 Analog Multiplexer . 20 1131 

HC4353 Analog Multiplexer . 20 1131 

HC4511 BCD to ?-Segment UD/D (LED) . 16 1143 

HC4514 4 to 16 Line Decoder Latch 24 1151 

HC4515 4 to 16 Line Decoder Latch (lnv.) 24 1151 

HC4518 Dual Decade Counter 16 1159 

HC4520 Dual 4 Bit Binary Counter 16 1159 

HC4538 Dual Monostable Multivibrator . 16 1167 

HC4543 BCD to ?-Segment UD/D (LCD) 16 1177 

HCT7007 Hex Buffer . 14 1185 

HC7240 Octai·Bus Buffer . 20 1189 

HC7241 Octal Bus Buffer . 20 1189 

HC7244 Octal Bus Buffer . 20 1189 

HC7245 Bidirectional Octal Bus Buffer 20 1197 

HCT7259 Decoder-Latch (open drain, 1 00 rnA output) 16 1203 

HC7266 Quad Exclusive NOR Gate 14 651 

HC7292 Programmable Dividermmer 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 NAND HCOO, HCTOO, HC03, HC10, HCT10, HC20, HC30, HC133, HCT30 
BUFFER NOR HC02, HCT02, HC27, HCT27, HC4002, HC4078 

AND HCOB, HCTOB, HC09, HC11, HC21 

OR HC32, HCT32, HC4072, HC4075 

EX NOR HC266, HC7266 

EXOR HC86, HCT86, HC386 

INVERTER HC04, HCU04, HCT04, HC05, HCT14, HC14 

BUFFER HC07,HC4049,HC4050,HCT7007 

3-STATE HC125, HCT125, HC126, HCT126, HC240, HC240HV, HCT240, 
HCT240PU, HC241, HC241 HV, HCT241, HCT241 PU, 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 

?-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, HC693, HC697, HC699, 
HC4520 

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

DIVIDER HC292, HC294, HC4017, HC4020, HC4022, HC4024, HC4040, 
HC4060, HC401 02, HC401 03, 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 
54174 40008 40008 

HCOO Quad 2-lnput NAND Gate LSOO 4011B 14 
HCTOO Quad 2-lnput NAND Gate LSOO 4011B 14 
HC02 Quad 2-lnput NOR Gate LS02 4001B 14 
HCT02 Quad 2-lnput NOR Gate LS02 4001B 14 
HC03 Quad 2-lnput NAND (Open Drain) LS03 14 

HC04 Hex Inverter LS04 4069UB 14 
HCT04 Hex Inverter LS04 4069UB 14 
HCU04 Hex Inverter (Single Stage) LS04 4069UB 14 
HC05 Hex Inverter (Open Drain) 14 
HC07 Hex Buffer (Open Drain) 14 

HCT7007 Hex Buffer LS07 14 
HC08 Quad 2-lnput AND Gate LS08 4081B 14 
HCT08 Quad 2-lnput AND Gate LS08 4081B 14 
HC09 Quad 2-lnput AND Gate (Open Drain) 14 
HC10 Triple 3-lnput NAND Gate LS10 4023B 14 

HCT10 Triple 3-lnput NAND Gate LS10 4023B 14 
HC11 Triple 3-lnput AND Gate LS11 4073B 14 
HC14 Hex Schmitt Inverter LS14 40106B 14 
HCT14 Hex Schmitt Inverter LS14 40106B 14 
HC20 Dual 4-lnput NAND Gate LS20 4012B 14 

HC21 Dual4-lnput AND Gate LS21 4082B 14 
HC27 Triple 3-lnput NOR Gate LS27 4025B 14 
HCT27 Triple 3-lnput NOR Gate LS27 4025B 14 
HC30 8-lnput NAND Gate LS30 4068B 14 
HCT30 8-lnput NAND Gate LS30 4068B 14 

HC32 Quad 2-lnput OR Gate LS32 4071B 14 
HCT32 Quad 2-lnput OR Gate LS32 4071B 14 
HC51 Dual 2W-21 AND/OR Invert Gate LS51 4085B 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-lnput Schmitt NAND LS132 4093B 14 

HC133 131nput NAND Gate LS133 16 
HC240 Octal Bus Buffer (3-State/lnv.) LS240 20 
HC240HV Octal Bus Buffer (3-State/lnv.) LS240 20 
HCT240 Octal Bus Buffer (3-State/lnv.) LS240 20 
HCT240PU Octal Bus Buffer (3-State/lnv.) 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/lnv.) LS242 14 
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SELECTION GUIDE 

GATE/BUFFERS (Cont'd) 

Type 
Functional Functional Suggested 

Number Function 
Equivalent Equivalent Alternative Package 

M54/74 
LSTTL CMOS LS 54/74 DIP 
54/74 40008 40008 

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/lnv.) 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/lnv.) LS368 16 
HCT368 Hex Bus Buffer (3-State!lnv.) LS368 16 
HC.386 Quad Exclusive OR Gate LS386 4030B 14 

HC540 Octal Bus Buffer (3-State/lnv.) LS540 20 
HCT540 Octal Bus Buffer (3-State/lnv.) LS540 20 
HC541 Octal Bus Buffer (3-State) LS541 20 
HCT541 Octal Bus Buffer (3-State) LS541 20 
HC620 Octal Bus Transceiver (3-State/lnv.) LS620 20 

HC623 Octal Bus Transceiver (3-State) LS623 20 
HC640 Octal Bus Transceiver (3-State/Jnv.) LS640 20 
HCT640 Octal Bus Transceiver (3-State/Jnv.) LS640 20 
HC643 Octal Bus Transceiver (3-State) LS643 20 
HCT643 Octal Bus Transceiver (3-State) LS643 20 

HC4002 Dual 4-lnput NOR Gate 4002B LS02 14 
HC4049 Hex Buffer/Converter (lnv.) 4049UB 16 
HC4050 Hex Buffer/Converter 4050B 16 
HC4072 Dual 4-lnput OR Gate 4072B 14 
HC4075 Triple 3-lnput OR Gate 4075B 14 

HC4078 8-lnput NOR/OR Gate 4078B 14 
HC7240 Octal Bus Buffer (3-State/lnv.) 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/lnv.) LS640 20 
HC7643 Octal Bus Transceiver (3-State) LS643 20 
HC7645 Octal Bus Transceiver (3-State) LS245 20 
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SELECTION GUIDE 

GATE/BUFFERS 

HCOO HC02 
HCTOO HCT02 

1 
lA~ lA~ 2 1V 
18 3 1V 

16 
4 5 

2A~ 2A~ 5 2Y 6 2Y 
28 28 -

9 v :AS B Y:A ... B 

3A~ JA~ 9 3V 
10 JV 36 

36 , 
4A~ 12 12 t.Y 

4A~ 48 ,.,., 
.4B 13 4V 

Vee = Pin 14 Vee = Pin 14 
GND = Pin 7 GND = Pin 7 

HC03 HC04 
HCT04 
HCU04 (**) 
HC05 (*) 

~ ' lA lY 

lA~ 2 -1Y 
18 2A~2V 

4 
2A~ 5 2Y 3A~3Y 18 

9 V = AB Y=A 
JA~ ~ 10 JY 
36 

4A 4Y 

, 
SA~SY a~ 13 -l.Y 

48 

6A~6V 

Vee = Pin 14 
GND = Pin 7 

Vee = Pin 14 (*) Open drain outputs 
Open drain outputs GND = Pin 7 (**) The internal circuits composed of single stage inverter. 

HCT7007 HCOB 
HC07 (*) HCTOB 

HC09 (*) 

--"--!>-'-1A lY 

1A~ 
2A~2Y 

2 1V 
18 

2A~ 3A~3Y 28 5 6 2Y 

Y=A g Y:AB 

4A~l.Y JA~ 10 ]Y 
36 

5A~5Y 11 
4A~ 

6A~6V 
t.B 13 4Y 

Vee = Pin 14 Vee = Pin 14 
(*) Open drain outputs GND = Pin 7 · (*) Open drain outputs GND = Pin 7 

i:fi ~~i~m&~~ · --------------
16 



SELECTION GUIDE 

GATE/BUFFERS (Continued) 

HC10 HC11 
HCT10 

lA I lA 1 

18~\V 18~\'V 
IC 13 lC 13 

2 3 
2A 3 

,;~,y Y :ABC 28~2Y Y :ABC 

2C 5 2C 5 

3A~ 3A 9 

3B IO e JY JB~JY , , 
JC ,.,., JC , •• ,., 

Vee = Pin 14 Vee = Pin 14 
GND = Pin 7 GND = Pin 7 

HC14 HC20 
HCT14 

~ lA IV 

I 

2A~1Y lA~ 18 2 6 
' IY 

JA~JY IC 

V:::.A 
10 5 -

l.A~4Y 'A~ABCD 
28 10 

12 6 zv 
SA~SV 2C 

2Q \J S-1H9 

6A~6Y 

Vee = Pin 14 
Vee = Pin 14 GND = Pin 7 
GND = Pin 7 NC =Pins 3, 11 

HC21 HC27 
HCT27 

:~~ lA~ 
18 '2 12 1Y 

, IV IC 13 --
IC 2A~VoA•B•C 
10 5 

2A~BCD 28 I. G 2Y 

28 10 8 2C 5 

3A 9 
2C 12 2V 

JB~JV 13 
2Q 5-TBO 

JC 1l ~·HSI 

Vee = Pin 14 
GND =-Pin 7 Vee = Pin 14 
NC = Pins-3, 11- GND = Pin '7 

17 



SELECTION GUIDE 

GATE/BUFFERS (Continued) 

HC30 
HCT30 

HC51 

HC125 
HC126 
HCT125 
HCT126 

18 

l A 

l 6 

lC 

l D 

l E 

lY 

Vee = Pin 14 
GND = Pin 7 

NC =Pins 9, 10, 13 

1 F 1V:(1A 18 1C),.(10 IE 1F) 

2A~ 
26~62¥ 
2C- ,-------,---,----
20 S s 'II< 2V:{2A 28)+(2C 20) 

Vee 
GND 

Vee 
GND 

Pin 14 
Pin 7 

Pin 14 
Pin 7 

HC32 
HCT32 

HC86 
HCT86 

HC132 

1A~ 
1 8 ___1__J__/ 3- IV 

2A~ 6 
2B~2V 

V= A+B 

JA~e 
38~3¥ 
I.A~11 
t.B~I.V 

' ··~ 2 lY 
l 6 

' 2A~s 
28~2¥ 

Vee = Pin 14 
GND = Pin 7 

V: AB+AB: A®B 

3A~ 
3B_1.2._J~3V 

4A~ll 
4B~t..Y 

' lA~J 2 .LJ 1V 
16 

4 
2A~ 
28~--ZY 

9 V:AB 
JA~_B 
JB~JV 

12 
4A~ 
4B~,-4V 

Vee = Pin 14 
GND = Pin 7 

Vee = Pin 14 
GND = Pin 7 



GATE/BUFFERS (Continued) 

HC133 HC240 
HCT240 
HC240PU 
HC240HV 

SELECTION GUIDE 



SELECTION GUIDE 

GATE/BUFFERS (Continued) 

HC7266 HC365 

IV 

lA~ 1 B 2 3 1V zv 

2A~ 3V 

28 6 2V 

8 V:AB .. AB:A@B <Y 

JA~ 
38 9 JV 

SV 

~A~ 
.loB 13 1 4Y SV 

5-tJU rl OUTPUT Gt 
ENABLE 6215 

Vee = Pin 14 Vee = Pin 16 
GND = Pin 7 GND = PinS 

HC366 HC367 
HCT367 

" 
IV 

ZV 

3Y 

n 

5v 

OUTPUT {Gi 1 j"' I ENABLE 0215 OUTPUT 
ENABLE _ tS 

GZ 

Vee = Pin 16 Vee Pin 16 
GND = Pin 8 GND = Pin 8 

HC368 HC386 
HCT368 

1A~ I 8 2 3 IV 

2A=!j[y-
28 6 io 2V 

8 v .. Aa .. ia 
JA~ 
JB 9 3Y 

4A=bn-
r· 48 13 11 4V 

s-uu 
OUTPUT 
ENABLE _IS 

GZ 

Vee Pin 16 Vee = Pin 14 
GND = PinS GND = Pin 7 

5I SGS·lHOMSON ':'/I ll'llummWl'iirnOO<JG 
20 



GATE/BUFFERS (Continued) 

HC540 
HCT540 

A3 

A7 

A8 

- 1 
OUTPUT !GI 
ENABLES G2 

HC620 (Inverting) 

HC640 (Inverting) 
HCT640 
HC7640 

I
:; : 
A 3 ...!._ 

OATA Al. .....s..._ 

P0~TS I A 5 -;-
A6-

A 7 __!..__ 

A6 ....1._ 

YS 

" 
Y8 

Vee = Pin 20 
GND = Pin 10 

DATA 
POJ:ITS 

B 

Vee Pin20 
GND Pin 10 

Vee =·Pin 20 
GND = Pin 10 

HC541 
HCT541 

AI 

A2 

A) 

AS 

A6 

A7 .. 
OUTPUT 1G1 
ENABLES G2 

HC623 (Non Inverting) 

DATA 
PORTS 

A 

ENABLE GAB 

ENABLE GBA 

HC643 
HCT643 
HC7643 

A2 

AJ 

DATA A4 
PORTS 

AS A 

AS 

1 

SELECTION GUIDE 

Y1 

Y3 

YS 

V6 

Y7 

Y8 

~~Rl 

-sz 
~1..§_83 
~12_.81. 

~85 
.. ll 86 

.!.La' 
~ee 

Vee = Pin20 
GND = Pin 10 

JAlt. 
PO~T"'> 

B 

Vee = Pin 20 
GND = Pin 10 

Vee = Pin 20 
GND = Pin 10 

21 



SELECTION GUIDE 

GATE/BUFFERS (Continued) 

HC4002 HC40498 
HC4050B 

1A~ 
lA~ 1Y 1A~1Y 

16 3 1 

~ 2V -'---1>-----'- " ' 1Y 
2A 2A 

1C 

10 5 ---
3A _2~3V 3A ~? --{:>---L 3V 

ZA~•B+C+O 
28 10 13 zv .. ~loY t.A~4V 
2C 11 

20 12 ~-,1'& 
SA ~SY ~ SA 5Y 

6A ~6Y ~ 6A 6V 

Vee = Pin 14 Vee = Pin 1 
GND = Pin 7 GND = Pin 8 
NC = Pins6, 8 NC =Pins 13, 16 

HC4072 HC4075 

2A 1 

::~ 2B~2V 
' 1Y 

2C 
1C 

1A~ 10 5 
18 t. 6 1Y Y:A•B+C 

lA~•A•B+C+O 
1C 5 

28 10 13 ZY 
3A 11 2C 11 

20 12 5~1!'8 3B~3V 
13 JC s-nH 

Vee = Pin 14 
GND = Pin? Vee = Pin 14 
NC= Pins 6, 8 GND = Pin 7 

HC4078 HC7240 (*) 

1A>--'-!:>= " m 

IA'2 4~ " -
"' 

1Al 6~ " m 

2 1A4~ 12 rn A 

~~ ,., " ~ ' m 
c ---;--L::: 
0 5 

~: 
,., " ' "' E 9 ac :~ 2Al " ' 2YJ 

G 11 , ~ 3 
H 

12 S-1HO '" v lVlfi( 

f ENABL£ iG 
1 ·~ 

OUTPUT 
ENABLES ENABLE lG 19 5- .... 

Vee = Pin 14 
GND = Pin 7 Vee = Pin 20 
NC =Pins 6, 8 (*) Input with Hysteresis GND = Pin 10 

22 



GATE/BUFFERS (Continued) 

HC7241 (*) 

(*) Input with Hysteresis 
Vee 
GND 

HC7244 (*) 

Pin 20 
Pin 10 (*) Input with Hysteresis 

SELECTION GUIDE 

Vee 
GND 

Pin 20 
Pin 10 

23 



SELECTION GUIDE 

FLIP-FLOP 

Type 
Number 
M54/74 

HC73 
HC74 
HCT74 
HC76 
HC107 

HC109 
HC112 
HC113 
HC174 
HCT174 

HC175 
HC273 
HCT273 
HC374 
HCT374 

HC377 
HC534 
HCT534 
HC564 
HCT564 

HC574 
HCT574 
HC646 
HCT646 
HC648 

HCT648 
HC651 
HCT651 
HC652 
HCT652 

HC73 

24 

Function 

Dual J-K FLIP-FLOP with Clear 
Dual D-Type FLIP-FLOP with Preset and Clear 
Dual D-Type FI_I?-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Clear 

Dual J-K FLIP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Preset and Clear 
Dual J-K FLIP-FLOP with Preset 
Hex D-Type FLIP-FLOP with Clear 
Hex D-Type FLIP-FLOP with Clear 

Quad D-Type FLIP-FLOP with Clear 
Octal D-Type FLIP-FLOP with Clear 
Octal D-Type FLIP-FLOP with Clear 
Octal D-Type FLIP-FLOP (3-State} 
Octal D-Type FLIP-FLOP (3-State} 

Octal D-Type FLIP-FLOP 
Octal D-Type FLIP-FLOP (3-State/lnv.) 
Octal D-Type FLIP-FLOP (3-State/lnv.} 
Octal D-Type FLIP-FLOP (lnv./3-State} 
Octal D-Type FLIP-FLOP (3-State/lnv.} 

Octal D-Type FLIP-FLOP (3-State} 
Octal D-F/F (3-State} 
Octal Bus Transceiver Register (3-State} 
Octal Bus Transceiver Register (3-State} 
Octal Bus Transceiver Register (3-State/lnv.} 

Octal Bus Transceiver Register (3-State/lnv.} 
Octal Bus Transceiver Register (3-State/lnv.} 
Octal Bus Transceiver Register (3-State/lnv.} 
Octal Bus Transceiver Register 
Octal Bus Transceiver Register 

1J 

lCK 

lK 

lCLA 

2J 

2CK 

2K 

ZCLR 

[]:' 1 

iQ 

2 

U" 5 

2o 

~ ?)77 

Vee = Pin 4 
GND = Pin 11 

Functional 
'Equivalent · 

LSTTL 
54/74 

LS73 
LS74 
LS74 
LS76 
LS107 

LS109 
LS112 
LS113 
LS1.74 
LS174 

LS175 
LS273 
LS273 
LS374 
LS374 

LS377 
LS534 
LS534 
LS564 
LS564 

LS574 
LS574 
LS646 
LS646 
LS648 

LS648 
LS651 
LS651 
LS652 
LS652 

HC74 
HCT74 

Functional . Suggested 
Equivalent Alternative 

CMOS LS 54/74 
40008' '40008 

40278 
4013B 
4013B 
4027B 
4027B 

4027B 
4027B 
4027B 
40174B 
40174B 

40175B 

lCLR~ 

:. ~ : 
lPR 

::LR~,: 9 za 

11 8 -
2CK 20 

Z'PR 10 5 1)10 

Package 
DIP 

14 
14 
14 
16 
14 

16 
16 
14 
16 
16 

16 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
24 
24 
24 

24 
24 
24 
24 
24 

Vee = Pin 14 
GND = Pin 7 



FLIP-FLOP (Continued) 

HC76' 

HC109 

;·[I:' _·Q 
1CK 

1J 1Q 

ru , 

HC113 

Vee = Pin 5 
GND = Pin 13 

Vee = Pin 16 
GND = Pin 8 

Vee = Pin 14 
GND = Pin 7 

HC107' 

HC112 

HC174 
HCT174 

01 

02 

03 

04 

05 

06 

CK 

SELECTION GUIDE 

Vee = Pin 14 
GND = Pin 7 

Vee = Pin 16 
GND = Pin 8 

Ql 

02 

03 

Q4 

as 
06 

Vee = Pin 16 
GND = Pin 8 

25 



SELECTION GUIDE 

FLIP-FLOP (Continued) 

HC175 

10 

30 

40 

CLEAR 

HC374 
HCT374 

DO 

01 

0 2 

03 

04 

07 

CK 

HC534 
HCT534 

DO 

01 

02 

0 3 

07 

CK 

26 

10 

20 

30 

3Q 

40 

45 

Vee 
GND 

DO 

01 

02 

OJ 

04 

05 

06 

07 

Vee 
GND 

ao 
a 1 

02 

03 

04 

05 

06 

07 

Vee 
GND 

Pin 16 
Pin 8 

Pin 20 
Pin 10 

Pin 20 
Pin 10 

HC273 
HCT273 

DO 

01 

02 

0 J 

04 

05 

06 

07 

CK 

CLEAf't 

HC377 

10 

20 

30 

•o 
50 

60 

CK 

~~l~~~ G 

HC564 
HCT564 

DO 

01 

02 

03 

04 

05 

06 

07 

CK 

00 

a 1 

02 

03 

04 

05 

06 

07 

Vee = Pin 20 
GND = Pin 10 

10 

20 

JQ 

kO 

50 

60 

70 

80 

Vee = Pin 20 
GND = Pin 10 

06 
a 1 

02 

OJ 

04 

05 

06 

07 

Vee = Pin 20 
GND = Pin 10 



FLIP-FLOP (Continued) 

HC574 
HCT574 

DO 

0 I 

02 

0 J 

04 

OS 

06 

07 

CK 

HC651 /HCT651 
HC652/HCT652 

A I 

A2 

A3 

DATA 
PORT 

A< 

A AS 

A6 

A 7 

A8 

CLOCK AB 

CLOCK BA 
23 

SELECT AB 
2 

SELECT BA 
22 

00 

01 

02 

OJ 

04 

as 
06 

07 

Vee 
GND 

81 

82 

83 

64 DATA 
PORT 

8S 

86 

87 

88 

Vee 
GND 

Pin20 
Pin 10 

Pin24 
Pin 12 

SELECTION GUIDE 

HC646/HCT646 
HCT648/HCT648 

AI 

A2 

A3 

DATA A4 
PORT 

AS 

A6 

A 7 

AS 

OUTPUT - 21 
ENABLE G 
OIR 

SElECT AB---"--------' 

SELECT BA --'-'22'-------- ·---' 

81 

B2 

B3 

B4 DATA 
PORT 

as B 

B6 

"' 
"' 

Vee = Pin24 
GND = Pin 12 

27 



SELECTION GUIDE 

LATCHES 

Type Functional Functional Suggested 

Number Function 
Equivalent Equivalent Alternative Package 

M54/74 
LSTTL CMOS LS54/74 DIP 
54/74 40008 40008 

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/lnv.) LS533 20 

HCT533 Octal D-Type Latch (3-State/lnv.) LS533 20 
HC!i63 Octal D-Type Latch (3-State/lnv.) LS563 20 
HCT563 Octal D-Type Latch (3-State/lnv.) LS563 20 
HC573 . Octal D-Type Latch (3-State) LS573 20 
HCT573 Octal D-Type Latch (3-State) LS573 20 

. 

HC75 HC77 
HCT75 

10 10 10 10 

20 10 20 20 

30 20 30 30 
40 ro 40 40 

30 

40 

i:ii 

~:I~~r { ~~.! ~-13 ~:r~~T { ~~·.! 3-12 

Vee = Pin4 
Vee = Pin5 GND = Pin 11 
GND = Pin 12 NC =Pins 7, 10 

HC259 HC279 
HCT7259 

LATCH F ao iR 10 

SELECT 
01 151 20. 

c 02 152 30. 

2R 40 

2s 
DATA IN as 3R 

'" 3s1 
07 

4R 
CLEAR ..... 
ENABLE 

Vee = Pin 16 Vee = Pin 16 
GND = Pin8 GND = Pin8 

l.:1i litm~~ 
28 



SELECTION GUIDE 

LATCHES (Continued) 

HC373 HC375 
HCT373 

DO 00 10 10 

01 10 10 

02 02 20 

03 03 2o 
04 04 30 

05 05 30 

05 as 40 

07 07 40 

LATCH ~~I~~r j g~.~ l.-12 
Er~ABLE 
OUTPUT QE 
ENABLE 

Vee Pin 20 Vee = Pin 16 
GND Pin 10 GND = Pin 8 

HC533 HC563 
HCT533 HCT563 

DO oo DO 00 

a, a, 
02 Oi D2 

03 Qj 03 

04 a;; 04 

05 as 05 as 
05 as 06 as 
07 07 07 07 

~~I~E LE 11 ~~I~~E LE 
OUTPUT QE 
ENABLE 

OUTPUT QE 
ENABLE 

Vee Pin 20 Vee = Pin20 
GND Pin 10 GND = Pin 10 

HC573 
HCT573 

oo 
01 

02 02 

03 03 

04 04 

D5 05 

05 05 

07 07 

~~I~~E LE 
OUTPUT QE: 
ENABLE 

Vee Pin 20 
GND Pin 10 

29 



SELECTION GUIDE 

MULTIVIBRATOR 

Type 
Number 
M54174 

HC123 
HC123A 
HC221 
HC221A 
HC423 

HC423A 
HC4538 

HC123 
HC123A 

HC423 
HC423A 

30 

Function 

Dual Retrigg. Monostable Multivib. with Clear 
Dual Retrigg. Monostable Multivib. with Clear 
Dual Monostable Multivib. with Clear 
Dual Monostable Multivib. with Clear 
Dual Retrigg. Monostable Multivib. with Clear 

Dual Retrigg. Monostable Multivib. with Clear 
Dual Retrigg. Monostable Multivibrator 

REXT 

Vee = Pin 16 
GND = Pin 8 

Vee = Pin 16 
GND = PinS 

Functional 
Equivalent 

LSTTL 
54174· 

LS123 
LS123 
LS221 
LS221 
LS423 

LS423 

HC221 
HC221A 

HC4538 

Functional 
Equivalent 

CMOS 
40008 

45388 

Suggested 
Alternative Package 

LS 54174 DIP 
40008 

4538/4098 16 
4538/4098 16 
4538/4098 16 
4538/4098 16 
4538/4098 16 

4538/4098 16 
LS423 16 

v,, 
REXT 

Vee = Pin 16 
GND = Pin 8 

d•' "•' •cc 

2 

Q> 

TRIGGER lA 
INPUf {,B _ 

01 

ClEAR 

Vee = Pin 16 
GND = Pin 8 



SELECTION GUIDE 

DECODER I ENCODER 

Type 
Functional Functional Suggested 

Number Function 
Equivalent Equivalent Alternative Package 

M54/74 
LSTTL CMOS LS 54/74 DIP 
54/74 40008 40008 

HC42 BCD to Decimal Decoder LS42 4028B 16 
HC131 3 to 8 Line Decoder Latch LS131 16 
HC137 3 to 8 Line Decoder Latch (lnv.) LS137 40288 16 
HCT137 3 to 8 Line Decoder Latch (lnv.) LS137 40288 16 
HC138 3 to 8 Line Decoder (lnv.) LS138 40288 16 

HCT138 3 to 8 Line Decoder (lnv.) LS138 40288 16 
HC139 Dual 2 to 4 Line Decoder/Demultiplexer LS139 45568 16 
HCT139 Dual 2 to 4 Line Decoder/Demultiplexer LS139 45568 16 
HC147 1 0 to 4 Line Priority Encoder LS147 16 
HC148 8 to 3 Line Priority Encoder LS148 16 

HC154 4 to 16 Line Decoder/Demultiplexer LS154 45158 24 
HC155 Dual 2 to 4 Line Decoder I 3 to 8 Line Dec. LS155 16 
HC237 3 to 8 Line Decoder Latch 40288 16 
HC238 3 to 8 Line Decoder 40288 16 
HC4028 8DC to Decimal Decoder 40288 LS42 16 

HC4511 BDC to ?-Segment UDID (Led) 45118 LS47/48/49 16 
HC4514 4 to 16 Line Decoder Latch 4514B - 24 
HC4515 4 to 16 Line Decoder Latch (lnv.) 45158 LS154 24 
HC4543 BCD to ?-Segment UD/D (LCD) 4543B LS143 16 

HC42 HC131 

Vi BCD 

" 
INPUTS 

' SEVEN 
SEGMErH 

Y3 DISPLAY 
v;: . DRIVER 

ADDRESS OUTPUTS 
INPUTS 

V6 
Y7 

ve r· CONTROL 8i 
Y9 INPUTS 

lr 

Vee = Pin 16 Vee = Pin 16 
GND = Pin 8 GND = Pin 8 

31' 



SELECTION GUIDE 

DECODER I ENCODER (Continued) 

HC137 
HCT137 

ADDRESS 
INPUTS 

LATCH ENABLE Gl 

HC139 

SELECT 
INPUTS 

HCT139 

~~____;c ____ _j 

vo 

VI 

v; 
VJ 

V4 

Vs 
Vs 
V7 

Vee 
GND 

JJt ADDRESSrA lVO 
INPUTS 18 'iVi" 

lv2 
m 

1G 

2G 

Vee 
GND 

HC148 

10 
00 --o 

AOI 01~ 7 A 1 ADDRESS 

02~ 
OUTPUTS 

A2 

OJ ---"----<> EO 
DATA 04 

1 
GS 

INPUTS 
05 

06 

07 

El 

Vee 
GND 

Pin 16 
Pin 8 

Pin 16 
Pin 8 

Pin 16 
Pin 8 · 

HC138 
HCT138 

HC147 

ADDRESS 
INPUTS 

r SELECT G2A 
INPUTS 

G2B 

11 
01 --o 
02 ~ 
OJ ---"----<> 
OL ---'----o 

DATA OS ~ 
ltlPUTS J 

06 

07 

08 

09 

HC154 

.OORESS I : 
INPUTS C 

0 
20 

~NE~~i 
G' 

1,!! ___ 

19_ 

· i5ii ~~~mW~~~~~; 
32. 

vo 
VI 

v; 
VJ 

V4 

Vs 
Vs 
v; 

Vee = Pin 16 
GND = Pin 8 

A I B BCD 
AOORESS 

C OUTPUTS 

" 0 

Vee = Pin 16 
GND = Pin 8 

" V2 

" 

YiO 
m 
m 

rn 
m 

Vee Pin24 
GND = Pin 12 



SELECTION GUIDE 

DECODER I ENCODER (Continued) 

HC155 HC237 

DATA IN 1C 1YO 

COMMON {A 
AO vo 

DATA 
1Y2 ADDRESS V1 

INPUT B 
INPUTS A1 

V2 

A2 V3 

STROBE 1G INPUT 
V5 

DATA IN zc V6 

V7 

LATCH ' ENABLE 

SELECT {CS1 - 6 
STROBE 

2G 
INPUTS CS'2 S 

INPUT 

Vee Pin 16 Vee = Pin 16 
GND Pin 8 GND = Pin 8 

HC23B HC4028 

vo 
5ELW I V1 vo 
INPUTS 

V2 V1 
ADDRESS V2 V3 INPUTS 

" 
V3 

V5 " V5 

" V7 
V6 

V7 

ve 
V9 

Vee Pin 16 Vee Pin 16 
GND Pin 8 GND Pin 8 

HC4511 HC4514 

vo 53 

ADDRESS V1 5< 

INPUTS V2 ss 

V3 

'"""I: '' INPUTS c 
V5 0 59 

V6 sw 

V7 5, 

CLK 

"' ENABLE{~ 515 

G1 

:NHIBIT 

STROBE 

Vee Pin 16 Vee Pin 24 
GND Pin 8 GND = Pin 12 

~~~~©1!1~~~~ 
33 



SELECTION GUIDE 

DECODER I ENCODER (Continued) 

HC4515 

34' 

I' -
ADDRESS B 

1r1PUTS 1 ~ --;~ 

INHIBIT ~----+---_j' 
~.TROBE --__j 

r-~ So 
_ _L_ S1 
_!Q_ 51 
_s __ S) 

_]__ s;: 

: ~ 
~---~-57 
_!8_~ 

~-SS 
_l_Q__Si'O 
_!__9_Si"i 

~-512 
__!_l___ 51] 

__!_L_su. 
_____:,____ 515 

Vee 
GND 

Pin 24 
Pin 12 

HC4543 

BCD 
INPUTS 

SEVEN 
SEGMENT 
DISPLAY 
DRIVER 
OUTPUTS 

Vee= Pin 16 
GND =Pin 8 



REGISTER 

Type 
Number Function 
M54/74 

HC164 8 Bit SIPO Shift Register 
HCT164 8 Bit PI SO Shift Register 
HC165 8 Bit PI SO Shift Register 
HCT165 8 Bit PISO Shift Register 
HC166 8 Bit PISO Shift Register 

HC173 Quad D-Type Register (3-State} 
HC194 4 Bit PI PO Shift Register 
HC195 4 Bit PI PO Shift Register 
HC299 8 Bit PI PO Shift Register (3-State) 
HC323 8 Bit PI PO Shift Register (3-State} 

HC595 8 Bit Shift Register Latch (3-State) 
HC597 8 Bit Latch Shift Register 
HC670 4 Word x 4 Bit Register File (3-State} 
HC4094 8 Bit SIPO Shift Register Latch (3-State) 

HC164 
HCT164 

HC166 

PARALLEL 0 
DATA 
INPUTS 

6flliAL SA 

INPUT 

CLOCK INH 

CLOCK 

CLEAR 

1J 

OA 

08 

OC 

00 PARALLEL 
DATA 

OE OUTPUTS 

OF 

QG 

OH 

Vee = Pin 14 
GND = Pin 7 

OH ) SERIAL 
DATA 
OUTPUT 

Vee = Pin 16 
GND = Pin 8 

Functional 
Equivalent 

LSTTL 
54/74 

LS164 
LS164 
LS165 
LS165 
LS166 

LS173 
LS194 
LS195 
LS299 
LS323 

LS595 
LS597 
LS670 

HC165 
HCT165 

PARALLEL D 
DATA 
INPUTS 

I "s SERIAL 
INPUT 

SHIFT/LOAD 

CLOCK 

CLOCK 
INHIBIT 

HC173 

•o 

DATA 20 

INPUTS JO 

LO 

DATA Jo' 
ENABLES 1G2 

CLEAR 

OUTPUT l M 
ENABLES N 

~ ~~~~m~~"~~ 

Functional 
Equivalent 

CMOS 
40008 

4094B 

SELECTION GUIDE 

Suggested 
Alternative Package 

LS 54/74 
40008 

4034B 
4034B 
4021B 
4021B 
4021B 

40194B 
4035B 

4034B 

LS164 

OH I SERIAL 
- DATA 
OH OUTPUTS 

DIP 

14 
14 
16 
16 
16 

16 
16 
16 
20 
20 

16 
16 
16 
16 

Vee = Pin 16 
GND = Pin 8 

' ,
0 I ZO DATA 

JO OUTPUTS 

LO 

Vee = Pin 16 
GND = Pin 8 
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SELECTION GUIDE 

REGISTER (Continued) 

HC194 

PARALLEL l : 
PN~0Ar c 

0 

SERIAL 
DATA 
INPUT 

MODE 
CONTPOL 

HC299 

SERIAL I s L 

P~J~rs s R 

CLOCK 

CLEAR 

MODE I so 
SELECT s 1 

OUTPUT IGi 
ENABLE Cf2 

HC595 

1 SRISI 
Sl/51 

CLOCK 

CLEAR l so 
51 

SCLEAR 

OUTPUT I G 
ENABLE 

36 

10 

OA/A 

OBIS 

QCIC 

08 PARALLEL • aA I 
ac g~~~ur .. 
ao 

Vee 
GND 

Pin 16 
Pin 8 

QQ/0 PARALLEL DATA PORTS 
(INPUTS/ OUTPUTS) 

OE/E 

OF/ F 

OGIG 

OH/H 

B O'A l SERIAL DATA 
17 QH OUTPUTS 

QA 

as 
ac 

Vee 
GND 

Pin 20 
Pin 10 

ao PARALLEL 

aE 
QF 

aG 
aH 

DATA 
OUTPUT 

SERIAL 
DATA 
OUTPUT 

Vee 
GND 

Pin 16 
Pin 8 

HC195 

SERIAL I JK 
DATA 
INPUTS 

PARALLEL 
DATA 
INPUTS 

CLOCK 

SHIFT/ LOAD 

CLEAR 

HC323 

SERIAL I s L 

P~Jers s R 

CLOCK 

MODE I so 
SELECT 51 

OUTPUT I Gi 
ENABLE Gi 

HC597 

&ffiAL { SER 
INPUT 

SHIFT 
CLOCK 

LATCH 
CLOCK 

SCLEAR 

SLOAO 

l SCK 

I RCK 

OAIA 

OBIS 

OCIC 

a A 

as 

PARALLEL 
QC DATA 

OUTPUTS 

ao 

Vee = Pin 16 
GND = Pin 8 

QQ/0 PARALLEL DATA PORT 
QE/ E (INPUTS/OUTPUTS) 

OF/ F 

OGIG 
QHIH 

6 O:A I SERIAL DATA 
17 O:H OUTPUTS 

Vee Pin 20 
GND = Pin 10 

PARALLEL 
DATA 
INPUT 

SERIAL 
DATA 
OUTPUT 

Vee = Pin 16 
GND = Pin 8 



REGISTER (Continued) 

HC670 

01 
DATA 02 
INPUTS 

03 

o• 

READ ! RA 
SELECT AB 

WRITE l WA 
SELECT WB 

!WRlTE 
ENABLE READ 11 

01 

02 OUTPUTS 
03 

a• 

Vee 
GND 

Pin 16 
Pin 8 

HC4094 

SERIAL IN 2 

STROBE 

SELECTION GUIDE 

0~ PARALLEL 
OUTPUT 

07 

a a 
9 

OS I CASCADE 
Q'S OUTPUT 

Vee = Pin 16 
GND = Pin 8 
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SELECTION GUIDE 

COUNTERS 

Type 
Functional Functional Suggested 

Number Function 
Equivalent Equivalent Alternative Package 

M54/74 
LSTTL CMOS LS 54/74 DIP 
54/74 40008 40008 

HC160 Sync. Decade Counter with Async. Clear LS160 40160B 16 
HCT160 Sync. Decade Counter with Async. Clear LS160 40160B 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 Dividermmer LS292 16 
HC294 Programmable Dividermmer 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 B1t Binary Counter Register (3-State) LS691 20 
HC6g2 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 ?-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 Bmary Prog. Down Counter 40103B 16 
HC4518 Dual Decade Counter 4518B 16 
HC4520 Dual 4 Bit Binary Counter 4520B 16 
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COUNTERS (Continued) 

HC160/HC162 
HC161 /HC163 
HCT160/HCT162 
HCT161/HCT163 

DATA 
I~JPUTS C 

CLOCK 

-gJJ CLEAR 
-- 9 
LOAD 

7 
COUNT ENABLE P 
ENABLES {ENABLE T 10 

HC191 

4-BIT 
BINARY 8 
DATA 
INPUTS C 

CLOCK 

ENABLE 
COUNT 
U""PJOOWN 
LOAD 

HC193 

4-BIT 
BINARY B 
DATA 
INPUTS C 

COUNT UP 

COUNT OOWN 

CLEAR 

" I -- 00' 
1J ' 
-- Q\ 

12 02 1 OUTP;.;TS 

11 
--031 

CAI=lRY OUT 

Vee 
GND 

QA 14-BIT 
08 BINARY 

OC ~ OUiPUTS 

00 i 

Pin 16 
Pin 8 

MAXIMIN OUT 

RIPPLE CLOCK OU', 

Vee 
GND 

I 
QA 

as I ~~~~Rv 
OC I OUTPUTS 

ao I 

Vee 
GND 

Pin 16 
Pin 8 

Pin 16 
Pin 8 

HC190 

BCO 
DATA 
INPUTS C 

CLOCK 

ENABLE 

COUNT 
UP/DOWN 11 
LOAD ~----~ 

HC192 

BCO 
DATA 
INPUTS C 

COUNT UP 

COUNT DOWN 

LOAD 

CLEAR--'-'14'-------~ 

HC292/HC7292 

DATA 
INPUTS 

!CLK 1 
CLOCK 

CLK 2 

CLR 

SELECTION GUIDE 

3 

QA 

08 BCD 
QC OUTPUTS 

MAXfMIN OUT 

RIPPLE CLOCK OUT 

Vee = Pin 16 
GND = P1n 8 

QA 

08 BCD 
QC OUTPUTS 

00 

CARRY OUTPUT 

BORROW OUTPUT 

TPl) 
TP2 
TP3 

a l 

Vee = Pin 16 
GND = Pin 8 

TEST 
POINTS 

DATA 
OUTPUT 

Vee = Pin 16 
GND = Pin 8 
NC =Pins 9, 12 
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SELECTION GUIDE 

COUNTERS (Continued) 

HC294/HC7294 

DATA 
INPUTS 1 

A 

'CLK 1 
CLOCII. icLK 2 

CLR 

HC393 
HCT393 

HC592 

ft~~t~ 1WR 
CCI\ 

~~~~~TE~CCi\EtJ 

40 

TEST 
PO\ NT 

DATA 
OUTPUT 

Vee = Pin 16 
GND = Pin 8 

NC =Pins 6, 9, 10, 12, 13 

QA 

OB 
oc 
00 

Vee 
GND 

DB 

oc 
00 BinARY 

OE OUTPUTS 

QF 

Vee 
GND 

Pin 14 
Pin 7 

Pin 16 
Pin 8 

HC390 

A CLOCK 

8 CLOCK 

CLEAR 

HC590 

fN~e~ {ccLR 
CCK 

~~~~J~E{ccK EN 
12 

{ RCK 
13 

CLOCK 

g~~uL1 { G 

HC593 

CLOCK \ RCK 

fNL~~f I CclR 

~~;zE l CCK EN 15 

CCK EN 

RCK EN 

CCK 

CLO~O • 
OUTPUT l ~ 
ENABLE G 

Eii ~i~©It'~:~~a 

QA 

as 
ac 

as 
ac 
ao 

Vee = 
GND = 

PinJ6 
Pin 8 

00 BINARY 
QE OUTPUTS 

OF 

DG 

QH 

9 Reo} ~~tpl.JT CARRY 

Vee = Pin 16 
GND = Pin 8 

AIQA 

BlOB 

C/QC 

BINARY 
OUTPUTS 

F/QF 

G/QG 

HIOH 
RIPPLE 

RCD CARRY 
OUT 

Vee Pin 20 
GND = Pin 10 



SELECTION GUIDE 

COUNTERS (Continued) 

HC690 HC691 

OA OA 

DATA 
INPUTS 

oe BCD 08 
I. BIT 

OUTPUTS DATA BINARY 

oc INPUTS oc OUTPUTS 

00 OD 

ENABLE 1ENP 
INPUTS ENT 

CLOCK {RCK 
INPUTS 

CCK 

ENABLE {ENP 
19 } RIPPLE INPUTS ENT 19 } RIPPLE 

RCO CARRY RCO CARRY 
OUT CLOCK lACK OUT 

INPUTS 
CCK 

CLEAR {CCLR 
INPUTS RCLR 

CLEAR 
INPUTS 

RIC RIC 

LOAD 
13 

~~;:Bul1 {G 
, LOAD 

~~r;'s~~ {G 

Vee Pin 20 Vee Pin 20 
GND Pin 10 GND = Pin 10 

HC692 HC693 

OA A OA 

DATA 
INPUTS 

08 BCD 08 
4 BIT 

OUTPUTS Q.ATA BINARY 
oc INPUTS oc OUTPI.n"S 

OD 00 

ENABLE {ENP 
INPUTS ENT 

CLOCK lACK 
I~WUTS 

CCK 

ENABLE 1 ENP 

19 } RIPPLE 
INPUTS ENT 19 ! RIPPLE 

-- RCO CARRY RCO CARRY 
OUT CLOCK lACK OUT 

INPUTS 
CCK 

CLEM~ CLEAR 
INPUTS INPUTS 

Rt( 

LOAD 
13 

LOAD 
OUTPUT lo 

, 
ENABLE ~~~BUL~ lG 

, 

Vee P1n 20 Vee Pin 20 
GND = Pin 10 GND = P1n 10 

HC696 HC697 

I A 

OIITA js 
I~PUTS 

I~ 
OA I OA 

BCD 08 
4 BIT 

OS OUTPUTS DATA BI~JARY 

oc INPUTS oc OUTPUTS 

00 00 

EtMBLE jENP ENABLE jENP 
INPUTS I ENT 

CLOCK I OCK 
ltlPUTS 

ICCK 

19 -l RIPPLE INPUTS lENT 19 } RIPPLE 
-- RCO j ~~RtV 1 RCK 

RCQ CARRY 
CLOCK OUT 
I!JPUTS leeK 

U<P {UID DOWN 
CLEAR icc co INPUT 

RIC 

LOAD 
13 

~~;:~uLl {G 
, 

UIP 

~" _] 
DOWN 
CLEAR 
\NPUT 

LOAD 
OUTPUT I"G ENAPLE 

Vee Pin 20 Vee Pin 20 
GND Pin 10 GND = Pin 10 
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SELECTION GUIDE 

COUNTERS (Continued) 

HC698 

DATA 
I~JPUTS 

ENABLE I ENP 
INPUTS 100 
CLOCK [RCK 

lr!PUTS leeK 

up/ 
DOW !I 
CLEAR 
InPUT 

OUTPUT 
ENAE1LE 

iuio~-J 1 I {ccLR ~__j 
RIC 11 I 
- 13 
~AD --,2 I 

jG --- --~ 

HC4017 

CLOCK 
14 

CLOCK 1J 
ENABLE 

CLEAR 
15 

HC4022 

42 

ao 
al 
a? 
a3 

a' 
as 
06 

a7 
ae 
a9 

Vee 
GND 

DECADE 
OUTPUTS 

Pin 20 
Pin 10 

CARRY OUT 

Vee 
GND 

Pin 16 
Pin 8 

Vee = Pin16 
GND = Pin 8 
NC =Pins 6, 9 

HC699 

DATA 
INPUTS 

ENABLE JENi> 
INPUTS \ ENT 

CLOCK jACK 
lr!PUTS 

CCK 

U PI 
DOWN 
CLEAR 
INPUT 

RIC 

LOAD 
13 

OUTPUT lo 12 
ENABLE 

HC4020 

CLEAR - 1-'-1-----' 

HC4024 

a5 
06 

a7 
ae 
a9 
OlD 
an 
a12 
a13 
a14 

OA 
I. BIT 

08 BINARY 
ac OUTPUTS 

ao 

Vee 
GND 

OUTPUTS 

Vee = 
GND = 

al 
07 

a3 

a' 
05 

as 
a7 

Pin 20 
Pin 10 

Pin 16 
Pin 8 

Vee = Pin 14 
GND = Pin 7 

NC =Pins 8, 10, 12 



COUNTERS (Continued) 

HC4040 

HC40102 

CLOCK 

CLEAR 

APE 

SPE 

CiiCE 

HC4518 

CLOCK \O 

CLEAR --'-'11----' 

JO 

J 1 

J2 

J3 

" JS 

J6 

J7 

01 

0' 

as 
a6 
07 

a a 
a9 
a10 

Vee 
GND 

DECADE 
OUTPUTS 

Pin 16 
Pin 8 

CO/ZO}~~~~V OOE~~CT 

Vee 
GND 

Pin 16 
Pin 8 

1CLOCK ~G100 4 1 Ql 
2 s 

!ENABLE 102 
6 103 

BCD 
OUTPUT 
WORD 

A 

7 
1 CLEAR 

2CLOCK ~ _ 

2ENABLE~ 
2aO 

BCO 
201 OUTPUT 

WORD 
202 9 

2a3 

Vee = Pin 16 
GND = Pin8 

HC4060 

HC40103 

CLOCK 

CLEAR 

APE 

SPE 

C I ICE 

HC4520 

1 CLOCK 

\ENABLE 

1 CLEAR 

2 CLOCK 

SELECTION GUIDE 

(! 0 (J 0 

10 

¢111 

CLEAR - 1,.2--_J 

JO 

J1 

J2 

J3 

" JS 

J6 

J 7 

Q' 

as 
as 
a7 

a9 
a10 

a11 
013 

014 

Vee P1n 16 
GND = Pin 8 

BINARY 
OUTPUTS 

CO/ZD}~~~~V DOE~1CT 

Ve[; = Pin 16 
Gf\JD = Pin 8 

1aO 

1a1 
t.-BIT BINARY 
OUTPUT 

1 a2 WORD 
A 

1aJ 

2aO 
4·BIT BINARY 

2a1 OUTPUT 

2a2 
WORD 

B 
2a3 

Vee = Pin 16 
GND = Pin 8 

43 



SELECTION GUIDE 

MULTIPLEXER 

Type 
Number Function 
Ms4n4 

HC151 a-Channel Multiplexer 
HC153 Duai4-Channel Multiplexer 
HC157 Quad 2-Channel Multiplexer 
HCT157 Quad 2-Channel Multiplexer 
HC15a Quad 2-Channel Multiplexer (lnv.} 

HCT15a Quad 2-Channel Multiplexer (lnv.} 
HC251 a-Channel Multiplexer (3-State} 
HC253 Dual 4-Channel Multiplexer (3-State} 
HC257 Quad 2-Channel Multiplexer (3-State} 
HCT257 Quad 2-Channel Multiplexer (3-State} 

HC25a Quad 2-Channel Multiplexer (3-State/lnv.} 
HCT25a Quad 2-Channel Multiplexer (3-State/lnv.) 
HC29a Quad 2-Channel Multiplexer Register 
HC352 Duai4-Channel Multiplexer (lnv.} 
HC353 Duai4-Channel Multiplexer (3-State} 

HC354 a-Channel Multiplexer/Register (3-State} 
HC356 a-Channel Multiplexer/Register (3-State} 
HC4016 Quad Bilateral Switch 
HC4051 a-Channel Analog Multiplexer/Demul. 
HC4052 Dual4 Channel Analog Multiplexer Demul. 

HC4053 Triple two Channel Analog Muitiplexer Demul. 
HC4066 Quad Bilateral Switch 
HC4316 Quad Bilateral Switch 
HC4351 a-Channel Analog Multiplexer/Demul. 
HC4352 Dual4 Channel Analog Multiplexer Demul. 
HC4353 Triple two Channel Analog Multiplexer Demul. 

HC151 

DO 

01 

02 

DATA 
INPUTS 

DATA 
OUTPUTS 

05 

06 

Vee Pin 16 
GND = Pin a 

44 

Functional Functional 
Equivalent Equivalent 

LSTTL CMOS 
54n4 40008 

LS151 
LS153 
LS157 
LS157 
LS15a 

LS15a 
LS251 
LS253 
LS257 
LS257 

LS25a 
LS25a 
LS29a 
LS352 
LS353 

LS354 
LS356 

4016B 
4051B 
4052B 

4053B 
4066B 

4051B 
4052B 
4053B 

HC153 

Suggested 
Alternative Package 
LS54n4 DIP 
40008 

45128 16 
16 
16 
16 
16 

16 
4512B 16 

16 
16 
16 

16 
16 
16 
16 
16 

4512B 20 
4512B 20 

14 
16 
16 

16 
14 
16 
20 
20 
20 

Vee = Pin 16 
GND = Pin a 



MULTIPLEXER (Continued) 

HC157 I HCT157 
HC1581 HCT158 

OATA·WORD 2A 5 

1

1A 

A INPUT::., JA 

4A 

1

16 

DATA-WORD 28 

8 INPUTS 38 

46 

SELECT 

HC253 

HC298 

!A2 DATA-WORD 62 

2 INPUTS C2 

02 

r DATA-WORD 81 
1 INPUTS C 1 

01 

WORD 
SELECT 
ClOCK 

- 7- 2V DATA _4 "I 
9 JY OUTPUTS , 

12 4V 

15 

14 

13 

12 

Vee 
GND 

Vee 
GND 

OAI 08 DATA 

a c OUTPUTS 

QD 

Vee 
GND 

Pin 16 
Pin 8 

Pin 16 
Pin 8 

Pin 16 
Pin 8 

HC251 

DO 

01 

02 

DATA 0 3 

INPUTS Qt, 

D 5 

06 

07 

DATA lA ~9~ I 
SELECT ~ 

STROBE 

SELECTION GUIDE 

DATA 
OUTPUTS 

Vee = Pin 16 
GND = Pin 8 

HC257 I HCT257 (Non Inverting Outputs) 
HC258 I HCT258 (Inverting Outputs) 

DATA-WORD 2A IIA 

A INPUTS 3A 

4A 

1

16 

DATA-WORD ZB 
8 INPUTS 38 

46 

SELECT 

HC352 

" ADDRESS {' 
INPUTS B 2 

3-State Output 

("' DATA 1CI 
WORD 
INPUTS 1C2 

'" 
OUTPUT-
~NABLt Hi 

{"' DATA 2C1 
WORD 
INf'UTS 2C2 

2C3 

OUTPUT-
[N.t.Bt[ 2C 

_4 "I - 7-ZV DATA 

9 JY OUTPUTS 

12 t.V 

Vee Pin 16 
GND = Pin 8 

" 

;y 

Vee Pin 16 
GND = Pin 8 

!V ~itm~llqca 
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SELECTION GUIDE 

MULTIPLEXER (Continued) 

HC353 

3-State Output 

HC356 

HC4051 

04TA 1C1 {'" 
WORI) 
IN~UTS 1C2 

'" 

{

2CO 

DATA ZCI 
WORD 
INPUTS2C2 

'" 

' 

Vee 
GND 

Vee 
GND 

~ C::O~NOH 
IN/OUT 

Pin 16 
Pin 8 

Pin 20 
Pin 10 

Vee= 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 

46 

HC354 

HC4016 

HC4052 

Vee = Pin 20 
GND = Pin 10 

''''~'''' 
c~ lC ON/OFF CONTROl-

''"~"" 
"""" ""'oc~ 

"":0-'-"" JCON/OFFCONTROL 6 , 

ANAlOG 

o~;r~~~ 

Vee = Pin 14 
GND = Pin 7 

Vee= 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 



MULTIPLEXER (Continued) 

HC4053 

COI.I..ON 
IMjOUT 

Vee= 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 

HC4316 

HC4352 

Pin 16 
Pin 8 

Vee= 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 

HC4066 

HC4351 

SELECTION GUIDE 

.,.,~-~"" 
"'"''"""""~ 

''" ~ "" ,~.~~,,~, 
2C0NIOFF CONHlOl~ ""''~"'~ 

INPUTS ,,{}._,, 
JC O'lrO>F CONTPOL - 6--

''''~'''' 
""""""""~' ... Vee = Pin 14 

GND = Pin 7 
11/0: 21/0: 31/0: 41/0 =Analog Inputs/Outputs 

Vee = 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 

HC4353 

Vee= 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 channel are· 

referenced to VEE. VEE must be:;; GND 
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SELECTION GUIDE 

COMPARATORS 

Type 
Number Function 
M54/74 

HC85 4-Bit Magnitude Comparator 
HC688 
HCT688 

HC85 

DATA 
WORD 
INPUTS 

ADDER 

Type 

8-Bit Equality Comparator 
8-Bit Equality Comparator 

AD 

A1 

A2 

A3 

BO 

B 1 

82 

83 

A> 8,,, I 
A" Bout COMPARISON 

OUTPUTS 
A< Bout 

Vee = Pin 16 
GND = Pin 8 

Number Function 
M54/74 

HC283 4-Bit Binary Full-Adder 

HC283 

BINARY 
ADDEND 

A 

A4 

81 

BINARY 82 
ADDEND 83 

B 
B4 

48 

' 
:I 2 BINARY ~ 1 l 

SUM 
l: 3 OUTPUTS 

H 

Vee = Pin 16 
GND = Pin 8 

Functional 
Equivalent 

LSTTL 
54/74 

LS85 
LS688 
LS688 

HC688 
HCT688 

DATA 
WORD 

p 
INPUTS 

DATA 
WORD 

Q 
INPUTS 

Functional 
Equivalent 

LSTTL 
54/74 

LS283 

Functional 
Equivalent 

CMOS 
40008 

PO 

P1 

P2 

P3 

P4 
p 5 

P6 

QO 

03 

04 

05 

06 

Q 7 

Functional 
Equivalent 

CMOS 
40008 

Suggested 
Alternative 

LS 54/74 
40008 

40638/45858 

19M 
-oUTPUT 

Package 
DIP 

16 
20 
20 

Vee Pin 20 
GND = Pin 10 

Suggested 
Alternative Package 

LS 54/74 DIP 
40008 

4008 16 



ALU 

Type 
Number Function 
M54/74 

HC181 Arithmetic Logic Unit 
HC182 Look Ahead Carry Generator 

HC181 

~~ 
Fo 

WORD 
A1 F1 FUNCTION 

A A2 OUTPUTS 

A3 FJ 

~~ WORD 61 

B 6 2 

63 p 

c" 

OPERATION 51 1'0 SELECT 
INPUTS 52 

53 

M 

Vee = Pin 24 
GND = Pin 12 

PARITY TREE 

Type 
Number Function 
M54/74 

HC280 9-8it Parity Generator I Checker 

HC280 

9·BIT 
DATA 
WORD E 
INPUTS 

5. 
:::£ EVEN PARITY) PARITY 

:::E ODD PAR lTV OUTPUTS 

Vee = Pin 14 
GND = Pin 7 
NC Pin 3 

Functional 
Equivalent 

LSTTL 
54/74 

LS181 
LS182 

HC182 

I "PO 
CARR! P1 
PROPAGATE _ 
INPUTS P2 

P3 

CARRY I~ GENERATE 
INPUTS G2 

G3 

CARRY N 

Functional 
Equivalent 

LSTTL 
54/74 

LS280 

Functional 
Equivalent 

CMOS 
40008 

Functional 
Equivalent 

CMOS 
40008 

SELECTION GUIDE 

Suggested 
Alternative Package 

LS 54/74 DIP 
40008 

401818 24 
401828 

_ {CARRY 
P PROPAGATE 

OUTPUT) 

(CARRY 
GENERATE 

OUTPUT) 

Cn••l 11 C ANTICIPATE 
n•y CARRY 

Cn•z OUTPUTS 

16 

Vee = Pin 16 
GND = Pin 8 

Suggested 
Alternative Package 

LS 54/74 DIP 
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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-C2MOS*, 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-C2MOS family is pin compatible with indus
try standard LSTTL and many of the CMOS 40008 
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-C2MOS 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. 

Figure 1 - Operating Frequency 
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High Speed 

The HS-C2MOS 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 
Capacitance 

(ns) 
I tPLH 

tPHL I 140 
A 

120 
V4023B 

I 
100 / I 

/ 

~~-f-
80 

/ 
f--f-
'--f-

60 

~T::T ORCUI:~ 1-
1-

40 

20 ,~,L 1-
7L.HC10 

20 40 60 eo 100 120 Cl(pF) 

Figure 3 

CMOS Metal Gate 

CMOS Si Gate 

N- Sub 

53 



GENERAL AND APPLICATION INFORMATION 

Low Power 
For every reduction in system power there comes 
a corresponding 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-C2MOS family offers a 
power reduction of more than 100 times when 
compared with LSTTL. 

Figure 5- System Power Dissipation 
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Wide Fanout 
The output driving capabilities of LSTTL have been 
matched by the HS-C2MOS 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-C2MOS 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. 
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GENERAL AND APPLICATION INFORMATION 

Figure 6 - Output Driver Capability 
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Figure 7- High Noise Immunity 
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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-C2MOS family is better than 
28% in both cases. This is notably better than for 
LSTTL where the margins are only 8% of Vee at 
LOW level and 14% of Vee at HIGH level. These 
figures assume a Vee of 5 V, at higher voltages the 
superiority of HS-C2MOS becomes even more ap
parent. 

Figure 8 ·Supply Voltage Range 
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Wide Operating Voltage Range 
The HS-C2MOS family devices are all capable of 
working with supply voltages ranging from 2 V up 
to 6 V. This is an important fact9r 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-C2MOS 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-C2MOS, 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 
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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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MAIN FEATURES OF THE HS-C2 MOS SERIES 

High Speed Operation LSTIL speed I max= 60 MHZ typical 

Low Power Dissipation Micro Watt Dissipation. 

1J.!ASSJ } 
Quiescent Current Icc = 2 J.!A F/F TA= 25° c 

4J.!AMSI 

High Output Current Fanout of 10 LSTIL Loads (15 for buffers) 

Symmetrical Output Buffer Equal loH and loL 

High Noise Immunity VNtH = VNtL = 28% Vee (Min.) 

Wide Operating Voltage Range HC Vee = 2 to 6 V 
HCT Vee = 4.5 to 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 LSTIL and Some Popular Types of HCC/HCF 4000 series. 

Wide Range of Products. 

Second Source Available. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
Vt DC Input Voltage - o.5 to vee + o.5 v 
Vo DC Output Voltage - o.5 to vee + o.5 v 
hK 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 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to 150 oc 

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 oc derate to 300 mW by 10 mW/°C: 65 octo 85 °C. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage (HC) 2 to 6 v 
Vee Supply Voltage (HCT) 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
TA Operating Temperature 74HC Series -40 to 85 oc 

54HC Series -55 to 125 

tr,tt Input Rise and Fall Time 
Vee { 

2V 0 to 1000 ns 
4.5V 0 to 500 ns 
6V 0 to 400 ns 
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COMPARISON OF LOGIC FAMILIES 

Parameter Test Conditions HC-C2 MOS LSTTL CMOSB 

Propagation Delay Time 
8 ns (typ) 10 ns (typ) 125 ns (typ) Gate {CL = 15 pF) VCC=5V 

Maximum Clock Frequency TA= 25 oc 
J/KF- F (CL= 15 pF) 60 MHz (typ) 45 MHz (typ) 7 MHz (typ) 

Quiescent Power Dissipation Over all temperature 
O.Q1 JlW (typ) 8 mW (typ) 0.01 J!W (typ) (Gate) and voltage range 

VIH Noise Margin 
Vee= 5 V 3.5V (min) 2V(min) 3.5 V(min) 

VIL Over all temp. range 1.5V(max) 0.8 V (max) 1.5 V (max) 

IOH Output Current (Std.) 
Over all temperature 4mA(min) 0.4 mA{min) 0.36 mA (min) 

IOL and voltage range 4mA(min) 4mA(min) 0.36 mA (min) 

Operating Voltage Range HCT 4.5 to 5.5V 
4.75 to 5.25 V 3to 18V HC2to 6V 

Operating Temperature Range 74HC/LS HCF 40008 -40 to 85 oc Oto 70°C -40 to 85 oc 
54HC/LS HCC 40008 -55to125°C -55 to 125°C -55 to 125 oc 
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THE HS-C2MOS PROCESS 

1. The Si-Gate Process 
The M7 4HCXXX/54HCXXX family achieves its 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 ~apacit
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 K2 

- the delay times are reduced by a factor K2 

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-C2MOS Process 
The following is a simplified description of the 
HS-C2MOS 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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Figure 5 - Definition of Transistor Area 

Figure 6 - P Implantation (Boron) 
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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. 1 0). The 
source and drain of the P-channel transistors are 
made, with an additional implantation step (fig. 11 ). 
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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 

Figure 8 - Field Oxidation 
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Figure 9- Si Poly Gate Definition 

Figure 10- N + Predeposition and Diffusion 
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Figure 11 - P + Predeposition and Diffusion 

51- POLY 

Figure 12- AI-Si Deposition tAr-s;= 7000 A 

Figure 13a- Metal Interconnection 

Figure 13b- Metal Interconnection Definition 

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. 

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 

P-VAPOX MASK AND 
PLASMA ETCH 

SILICON NITRIDE 
DEPOSITION 

SILICON NITRIDE MASK WITH 
OVERSIZE ON BONDING 

PAD AND DIE BOUNDARIES 
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Figure 14a - Typical Microsection of an 
HSCMOS Device with Nitride 
Passivation -
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Figure 14b- Section Along the Scribing line of 
an HSCMOS Device 

Figure 14c - Section Along the Pad of an 
HSCMOS Device 
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4. Summary 
The scaling of the physical transistors combined 
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 HSC2MOS is comparable 
with LPS devices as shown in the following graph 
(fig. 15). 

Figure 15- Propagation delay vs. load 
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INTERFACING TO HS-C2MOS 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 TTL is 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 
Rp for various TTL families. When LSTTL is the 
driving logic, the value of Rp can be found using the 
graph shown in fig. 3. 
Obviously the output-low level (0.8V) falls well 
within HC acceptable limits. 
With HC devices supplied at more than 3V, the TTL · 
minimum high voltage of 2.4V is enough to guaran
tee the logic 1 input. 

Table 1 

Rpmin 

Rpmin 

Rpmax 

Figure 1 
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output 

Logic 0 
output 

74 74L Unit 

390 LSK Q 

4.7K 27K Q 

VoH (min) 

TTL 
VoL (max) 

M54/74HCT Driven by TTL 

These devices, while retaining the intrinsic advant
ages of HS-C2MOS technology, allow direct inter
facing with TTL devices. 

Figure 2 

Figure 3 
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TIL Driven by M54/74HC 

Given that He devices have output-high levels close 
to VCC and output-low levels close to OV, it is 
obvious that there are no difficulties in driving TTL 
devices which require 2V minimum input to guaran
tee a high level and O.SV maximum input to guaran
tee a low level. Straightforward connection is 
therefore possible as is shown in fig. 4. 
The output drive capability for M54/7 4HC devices is 
shown in table 2. This translates into 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. 

Table 2 

M54/74HC 

loH (VoH =4.6V.) -4mA 

loo_ (VoL= 0.4V.) 4mA 

IJH (VJH = 5.25V.) 

IJL (VJL = 0.4V.) 

HS-C2MOS LSTTL TTL 

EQUIVALENT 
FAN-OUTS Min. Typ. Min. 

STANDARD 
OUTPUTS 10 20 02 

BUS DRIVERS 
OUTPUTS 15 30 04 

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 LSI devices. 
A puii"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. vee = 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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Figure 4 
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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 Vee to zero and the ground connection 
to-5.2V. 

Figure 7 
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Figure 9 
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Unused Inputs 

Unused Inputs should be connected either to+ Vee 
via a limiting resistor of between 1 OOK and 1 Mn or 
directly to ground, depending on their logic function. 

Handling Precautions 

In addition to its high performance, HS-C2MOS has 
improved input and output protection against elec
trostatic discharge and voltage transients. A resistor 
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 carr~ 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 
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Metastable characteristic 

When a setup, hold or recovery time is violated, the 
response of a flip-flop or a counter is uncertain. 
Reliable operation under this condition cannot be 
guaranteed, since there is the probability that the 
output locks in the metastable region for a certain 
period. 

Figure 10. Metastable Timing Diagram 
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The metastable state is defined as that time period 
in which the output level is not at logic "0" nor at 
logic "1 ", but stays in the region between VIL and 
VI H. 
This is illustrated in the following waveforms: 
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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. 

Figure 1 

* QUALIFYING SYMBOL LC13330 

2. General Qualifyng Symbols 

GENERAL AND APPLICATION INFORMATION 

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 2 

COMMON CONTROL 
BLOCK 

.-------,/ 

LC13l40 

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

Table1 

Symbol 

& 

~1 

=1 

= 

2K 

2K+ 1 

1 

Definition 

AND element 

OR element 

EXCLUSIVE OR element 

Logic identify element. If all inputs have the same logic state then the output is at internal logic "1 ". 

Even element. If an even number of inputs are at intemallogic "1" then the output is at internal logic "1 ". 

Odd element. If an odd number of inputs are at internal logic "1" then the output is at internal logic "1". 

Buffer element without amplified output. 

Buffer element with amplified output. The triangle points in the direction of signal flow. 

~'I SGS·1HOMSON -----------.,..,~lilllu~m~ 
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GENERAL AND APPLICATION INFORMATION 

Symbol Definition 

_cr Schmitt-trigger. 
It has hysterisis characteristic. 

_____jL_ Retriggerable monostable element. 

____!_r-L_ Non-Retriggerable monostable element. 

~ Astable element 

~ Synchronous-starting astable element. 

~ 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 

XIV Coder or code converter. X andY may be replaced by appropriate indications of the codes used. 

MUX Multiplexer I data selector. 

DMUXorDX Demultiplexer. 

:E Adder. 

P-0 Subtracter. 

CPG Look-ahead carry generator. 

1t Multiplier. 

COMP Comparator. 

ALU Arithmetic logic unit. 

ROM Read only memory. 

RAM Random access memory. 

FIFO First-in First-out memory. 

I= 0 When power is switched ON, the element goes to intemallogic "0". 

I= 1 When power is switched ON, the element goes to internal logic "1". 

t, to 
I I 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 

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

Table2 

Symbol Definition 

Logic negation at an input. An external logic "0" ("1 ") produces an internal logic "1" ("0"). 

~ Logic negation at an output. An internal logic "0" ("1 ") produces an external logic "1" ("0"). 

~I Polarity indicator at an input. A "L" (Low) level active. 

p::. Polarity indicator at an output. A "L" level active. 

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

1-d Polarity indicator !II 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. 

I> 0~1 0~1 L~H 

The above transitions produce the internal logic active. 

Dynamic input 

Positive logic. Negative logic. 

cl> 1~0 1~0 
The above transitions produce the internal logic active. 

Dynamic input 

Polarity indicate. 

.... p. H~L 
The above transitions produce the internal logic active. 

;;.<; I Non-logic connection. 

r\ I Input for analog signals. 

69 



GENERAL AND APPLICATION INFORMATION 

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

Table3 

Symbol Definition 

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

--l_IT Schmitt trigger input. 

0~ Open-drain output without internal pulled-up resistor. 

~~ Open-<lrain output with internal pulled-up resistor. 

Z>~ Open-source output without internal pulled-<lown resistor. 

~~ Open-source output with internal pulled-<lown resistor. 

\7~ Three state output. 

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

-----1 EN Enable input. 

J, K, D Information inputs of disable elements. 

R,S, T,C Control inputs of disable elements. 

--f+m.--J.m Shift input. The direction of shift is to the right or down when the arrow points to the right, or to the lett. 
"m" = 1 ,2,3, ... , however, the number may be omitted when "m" = 1. 

-1+ m,-1- m Counting input. Count-up or count-<lown are indicated by + and - respectively. 
The number "m" is the count per command and may be omitted when "m" = 1. 

=1:} Bit-grouping symbol. 
"m" is the highest power of 2 in the group. 

--jCT=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". 

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

-fi"•"i"f- Fixed-mode input, Fixed-state output. This input (output) is parmanently at internal logic "1". 

---~---

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

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

====E=== 
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. 

c=====: 
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. 

Figure 3 

dependency 
symbol 

affected 
affecting output 
input / a 

a 
affected 

b output 

/ 
e 

GENERAL AND APPLICATION INFORMATION 

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 
the same as the sequence of the affecting relation
ship. 
Symbol for dependency-notation are shown in table 4. 

dependency 
symbol 

affecting L a 
input b 

affecting input 
with - c dependency 

symbol 

identifying 
number 

d ~' identifying identifying I 

dependency 
symbol 

number 
LC133:50 number 

affected LC13360 

inputs 

--------------------------.~~~~~~~ --------------------------
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GENERAL AND APPLICATION INFORMATION 

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 G 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 
would to S = "0", R = "1" 

set s affected output reacts as it no effect 
would to S = "1", R = "0" 

OR v imposes "1" state permits action 

interconnection z imposes "1" state permits action 

72 



GENERAL AND APPLICATION INFORMATION 

TYPE NUMBER DESCRIPTION 

M XX XXX xxxxx X1 R 

L 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 V to 5.5 V, fully buffered 

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

74 =temperature range: -40 to +85 oc 
54 =temperature range: -55 to + 125 oc 

M = family identification (high-speed CMOS) 

W'l ·SGS•1HDMSDN ----------• h iliO©Ili@~I!.I<~IA'l~ 
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THE PRODUCT TECHNOLOGY 

The sharp improvement in performance of the 
74HC family, in comparison to the standard 40008 
family, is mainly due to the 1980's technological 
progress, and to a systematic layout philosophy, 
high-speed-oriented. 
The fabrication process exploits 
• dieletric isolation: 

for higher density and lower parasitic capaci
tances (speed) 

• photolitography scaling down 
• tighter doping process control 
• 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 
raliability are always priority targets. 

OXIDE METAL GATE METAL 

OXIDE ISOLATION 
METAL 

BPSG 

CMOS Si GATE 

RELIABILITY REPORT 

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 asP.ects 
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. 

N- Sub 

POLY S. GATE 

N- Sub 

S·69oe 
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RELIABILITY REPORT 

PRODUCT QUALIFICATION FLOW CHART 

78 

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

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. 

Specifications 

OK 



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. 

PROCESS DESCRIPTION 

The process consists of a two layer film of P-Vapox 
(phosphorus doped silicon oxide) and Si3N4 (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 

SILICON NITRIDE MASK WITH 
OVERSIZE ON BONDING 

PAD AND DIE BOUNDARIES 

RELIABILITY REPORT 

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

w 

,I 
-•, ~ 

.--- .1 

Figure 2 - Section along the scribing line of an 
HSCMOS device. 

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

---------------------------- ~~i~©~~l~~©~ ----------------------------
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RELIABILITY REPORT 

RELIABILITY AND FAILURE MECHANISMS 

FUNDAMENTALS 

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

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

-Failure rate 

TIME 
S-5909 

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. 

TIME 

TESTS 

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

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

F.R.=-N
D·H 

N = Number of failures 
Where D = Number of components 

H = Number of testing hours 

(1) 

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

F.R. = Ae-Ea1KTj (2) 

A= Constant 

Ea = Activation energy 

K = Saltzman's constant 

Tj =Junction Absolute temperature 

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

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

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

THUS THE CORRECT PROCEDURE IS 

ACCELERATED TEST ------1, 

FAILURE ANALYSIS 

CALCULATED AT TEST CONDITIONS 
AND WITH A CERTAIN CONFIDENCE 
LEVEL 

j 
CALCULATED AT OTHER 

CHOICE OF Ea --- TEMPERATURES 

--------------- ~~~~~~~~~~ ----------------
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RELIABILITY REPdRT 

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

Life-Hours 

MTBF = B EXP (Ea/Kt) 

MTBF = Mean time between failure 

B = Temperature-independent constant 

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

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

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

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

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

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

D)Field device-application conditions should be 
considered. 

Main Failure modes and relevant activation energies 

101 

101 

101 

101 

10° 

Failure Mode Activation Energy 
(eV} 

SURFACE CHARGE 1.0-1.05 

IONIC CONTAMINATION 1.0-1.4 

DIELECTRIC DEFECTS 0.3-0.6 

ELECTROMIGRATION 0.5-1.2 

INTERMETALLIC GROWTH 1.0-1.05 

METAL CORROSION 0.3-0.8 

G·S4·35 
I 

.I I 
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2SO 200 175 150 ~~ 100 75 50 T(OC) 

Accelerating 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS, STORAGE 

HIGH HUMIDITY BIAS 

--------------------------- ~~~~~~~9~ ----------------------------
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RELIABILITY REPORT 

WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART 

82 

t 
Assembly 

Key: 0 100% operat1on or screening 

• 100% operation with SPC 

• In-process control (monitor) 

-D QA Gate inspection (sample acceptance) 

Material inspection 
Startmg materials are inspected following written 

specifications and records are maintained for traceability. 
Certified suppliers supply STS materials. 

Wafer fabrication 
Masking, etching, diffusion and metall1zat1on 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 tab and assembly. 



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

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

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

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

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

INTERMEDIATE AND FINAL -Thickness 
PASSIVATION - Doping content 

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

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

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

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

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

--------------------------- ~~~~@~~m:aa ----------------------------
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ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART 

Key: Q 100% operation or screening 

• 1 00% operation with SPC 

• In-process control (monitor) 

0 OA Gate inspection (sample acceptance) 

Hermetic 
package 

Material Inspection 
Starting materials are inspected 

following written specifications and 
records are maintained for 

traceability. Certiffed 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. 

Quality Inspection 
Each die lot is accepted before 
assembly (visual inspection of 

act1ve surface). 

Die attach 

Wire bond 

Precap vi sua I* 
Assembled but unsealed units are 
individually inspected at low and 

high power magnifications. 

Quality Inspection 
Each lot is accepted before 

sealing to verify compliance to 
precap inspection specifications. 

Sealing 
Vacuum prebake and high 

temperature final seal. 

Om tiled when the mtnnstc qualtty meets the spectfted qualtty level 

Moulded 
package 

Moulding and 
stabilization bake 

Sealing atmosphere 
~ontrol 

Seal and lid torque 
control 

Trim & Form and Lead 
finish 

Internal water-vapor 
content control 

Final bake 

Raw line Inspection 

Marking and Electrical 
Testing 

Group A Inspection 
(Finished products) 

~~Group B, C and D tests** 

Packing 

Packing and 
documentation 

Inspection 

Shipping 

•• For non mtlltary products, these rellabrllty tests can be performed after step 23 on 100% electnca!ly tested samples (when requested) 

Shipping 



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 TESTS DESCRIPTION STEPS 

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

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

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

16 MOULDING AND 
STABILIZATION BAKE 

-Visual and temperature process control 

17 SEALING Moisture content: 
ATMOSPHERE 
CONTROL 

< 200 ppm for Ceramic packages 

18 SEAL CONTROL Fine Leak 
- Integrated Circuits 

MIL-STD-883 Method 1014 cond. A1. 
Helium leak detector after pressurization in He for: 
2h at 5.1 atm Limit: 5 x 1 0·8 eels for ICV < 0.05 cc 
4h at 5.1 atm Limit: 5 x 1 o·a eels for ICV ~ 0.05 < 0.5 cc 
2h at 3.0 atm Limit: 1 x 1 0·7 eels for ICV ~ 0.5 < 1 cc 
5h at 3.0 atm Limit: 5 x 1 0·8 eels for ICV ~ 1 < 1 Occ 

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 

---------------------------~~~@~~~~~a----------------------------
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RELIABILITY REPORT 

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

PROCESS TESTS DESCRIPTION STEPS 

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

(e.g. ;o: 60 Kg x em for seal area values between 1.41 and 1.73 cm 2) 

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 

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

22 RAW LINE External Visual 
INSPECTION -Integrated Circuits 

MIL-STD-883 Metnod 2009; CECC 90000 

Note: at this step some reliability tests (pressure pot, 
temperature cycling, life test etc.) are performed as a mo'litor, 
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 

-------------------------- ~~~@~~~9~ ---------------------------
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GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE 

ICs and Discrete devices 

SUBGROUP PARAMETERS MINIMUM 
SAMPLE SIZE 

A1 V1sual and mechanical inspection 315 

A2+A3+A4 Cumulative electrical and inoperative mechanical failures 315 

Notes 
• Th1s product acceptance 1s valid for standard productiOn, for agreed customer programs other samplmg plans can be applied 
-Specified temperature ranges accordmg to SGS-THOMSON databooks 

ACCEPTANCE 
NUMBER 

0 

0 

~ ~i~~ni~~,~~ll --------------------------------
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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 

g; w w_ 
0.. § N "'"' :::> "? ::;;i:1.i z- 1e 0 00 §o "' ... ri:ffi liE ::oW 6 r:c t-0 <nO -' 1= :a~ 
"' ~~ "'"" < < "' ~~ ;z: 

"' u>- t;:; ffi s :z::;; 
:::> w"' -..: u::> 

"' 
::;;::;; u::E ::;; 

"' 0.. :!:"' <Z Ill 

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 X 4 0 
solvents solution followed by 10 strokes with 

a hard brush as per MIL-STD method 
~the procedure shall be repeated 

times) 

3 Solderability 2003 4.6.10 215 ±5°C 3 ±O.Ssec. - X 22 0 2 
Cond 1 23S ±soc 2 ±O.Ssec. X X 

24S ±soc s ±O.Ssec. X X 

4 Operating Life Test 100S 4.8 1 000 h according to detail spec X X 45 0 3 

or 

Intermittent Life Test - - SOOO Cycles - X 
(for Power devices) 

end point electrical as per device spec. X X 
parameters 

s Temperature cycling 1010 4.6.8 10 cycles Ta = -6S'C to+ 1SO'C X - 22 0 

Constant acceleration 2001 4.6.7 30000 g 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 22 0 

end point electrical as per device spec. - X 
parameters 

7 HAST (Highl~ - 4.6.3 130'C/85%RH with bias I= 150h - X 22 0 
Accelerated tress Cond2 according to detail specif1cat1on 
Test) 

end point electrical as per device spec. - X 
parameters 

Notes 
1) Sample can be increased accordmg to LTPD table, till c=2 
2) Agmg of Bh m sfeam vapor or 16h at 155'C Soldenng temperature of 215'C for SMO only 
3) Ta such to have TJ= TJ max 
4) 20000g for packages W!th cav1ty perimeter of Scm or more and/or w1th a mass of 5 grams or more 

~~~;~~~~~Jl -----------------------------
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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 ... ... 

~G a.. ~ "' N 
:::. "' :;:in z- .. 
c:> C. a :Sa "' <.> i\:ffi ~ a: 1-C> "'"' ..... l!1 =>"" ;::: ==~ c:> "' :;:5 t.:~:C 

~ "" "' ~; z ... 
~~ ffi < z::e ::I ..... -..: <.>::I 

"' :;;::;;: :;;: 
"' a.. :;;:, <Z (I) 

t Lead mtegnty 2004 4.6t2 (t) Tens1le test (as per CECC 90000) - - 22 0 
46t2 (2) Lead Fatigue Cond 62 

• w1re leads a force of of 0.229 ±O.Ot4 Kg 
for three 90 ±5' arcs on each lead 

X X 2 

bendmg cycle 2 to 5 sec 
• dual·m·lme and power moulded packages 

the leads shall be bent 3 t1mes 
Simultaneously forat least t5' permanent 
bend, returnmg then to the origmal poSition 

Solder pad adhesmn Cond D 
a force of 0 299 Kg mm to each solder 
pad for 30secmimmum 

X 3 

Seal-fme t0t4 469 seepage85 X 
·gross X 

2 Thermal shock tOtt 46.8 Cond B, t5 shocks, Ta =·55 to+ t25"C X 22 0 
Temperature cycling tOtO 468 Cond. C, tOO cycles Ta = • 65 to+ t50"C X X 4 
Mmstureresistance t004 46.3 Lead bend condrt1oning X 

followed by tO ~les of 24h; Ta = 25"C to 65"C 
RH=80%to1 %,one3hcycleatTa=·10"C 

Seal·fme 10t4 469 seepage as X 
·gross X 

Visual exam1nat1on t004 - wrthout appraisal of markmg X 
1010 

end pmnt electncal asperdev~cespec. X X 
parameter.; 

3 Mechanical shock 2002 464 Cond B, t500g, 0 5 msec, 5 blows in each of 
the 6 onentatlons, not operatmg 

X - 22 0 

Vibrat1on, vanable 2007 465 Cond A:. 20g, 3 onentabons; f = 20 to 2000 cps; X -
frequency four 4 mmutes cycles, 48 mmutes total, 

not operabng 
Constant acceleratmns 200t 4.6.7 Cond E, 30000 g, Yt onentat1on only X - 5 
Seal-fine 1014 469 see page 85 X -

·gross X -
Visual exannnation 10t0 - X 

1011 
end point electrical as per device spec X -
parameter.; 

4 Satt atmosphere 1009 4614 Cond A 10to50grofNaCiperm2 X X 22 0 
for24 h atTa=35"C mm 

Seal-fme 1014 469 seepage as X -
-gross X -

Visual examination 1009 4614 X X 

5 Hum1drtytest - 463 85"C/85% RH wrth blast= IOOOh - X 45 0 
Cond I according to detail specd1cabon 

end pomt electncal 
parameter.; 

as per devJce spec - X 

6 Internal water-vapor 1018 - D~omt method procedure 3 X - 3 0 6 
content (5 ppm max) 5 1 

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

Notes: 
1) Sample can be mcreased accordmg to LTPO table, trll c=2 
2) Notfor SMD 
3) Leadless chip carrier only 
4) For plast1c packages Ta= -65/-40'C accordmg to device type 
5) 20000g for packages With cavrty penmeter of Scm or more and/or With a mass of 5 grams or more 
6) Test three devrces If one farls, test two addrtronal devrces wrth no failure 
7) Applied only to packages which use glass-lnt seal to lead the frame lead or package body (1 e wherever fnt seal establishes hermettclty or package mtegnty) 
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RELIABILITY REPORT 

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 1000 hrs 2862 0 3078 0 870 0 630 0 1512 0 1674 0 
BIAS 

TEMPERATURE 1000 hrs 2592 0 2862 0 1332 0 1440 0 
HUMIDITY BIAS 

PRESSURE COOKER 336 hrs 3120 0 3360 0 1830 0 1890 0 

THERMAL CYCLES 1000 eye 1650 0 1830 0 420 0 330 0 780 0 870 0 

FAILURE RATE EVALUATION 

Failure rate at 60% confidence level 

Package Deviation x hours Fail Lambda (x)* Fit** 
at 125°C 

Point estimate 70°C 55°C 40oC 

PLASTIC 5.94x106 0 0.015 6.0 2.1 0.6 

CERAMIC 1.50x106 0 0.06 23.8 8.1 2.5 

SO PACKAGE 3.19x106 0 0.029 11.2 3.8 1.2 

• Lambda (X) = % of failures on 1000 hours of o~eration 
•• FIT= Fmlure in Time. Number of failure on 10 Hours of opera!lon 
The acfivation energy, from anal1sys, 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 
TA 
8JA 
p 

Junction temperature 
Ambient temperature 

Tj = T A = (P x 8JA) 

Junction to ambient thermal resistance (typically 1 00 ac/watt for a 16 pin Dl P) 
Power actual consumption 

---------------------------- ~~~~@~~~~~~ ----------------------------
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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 electncal 
field sensitive; the thin oxide layers can be des
troyed by an electric field. 

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 failur.e. 
The failure hazard is not limited to the gate reg1on 
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 mput trans1ents 
generated by electrostatic discharges and dissi
pates some of the associa~ed ~nergy. Alth?ugh 
these input resistors, in conjunction w1th the Input 
diode give improved levels of protection, it is still 
advis~ble to follow the usual CMOS has handling 
precautions. 

INPUT 

Vee 

Odfused 
resoslor 

, ____ _ 

GND GND 
J... 

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

RELIABILITY REPORT 

Measurement with the MIL 8830-3015 

The testing results are reported below 

MIL-STD-8830 (C = 100pF R = 1.5 Kil) 

INPUT+ >2KV 
INPUT- >2KV 

OUTPUT+ >2 KV 
OUT-PUT- >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 - Ionized 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, pnnted c1rcu1t 
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. 
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RELIABILITY REPORT 

Hanglind (Continued) 

9 - All tools, persons, testing machines, which 
could contact device leads must be conduc
tive and grounded. 

10 - Avoid using high dielectric materials (like poly
styrene) for sub-assembly construction, stor
ing and transportation. 

11 - Follow a proper power supply sequence in 
testing and application. Supply voltage should 

92 

be applied before and removed after input sig
nals; insertion and removal from sockets 
should be done with no power applied. 

12 - Filtration, noise suppression, slow voltage sur
ges should be guaranteed on the supply lines. 

13 - Any open (floating) input pin is a potential haz
ard to your circuit: ground or short them to 
Voo whenever possible. 



DATASHEETS 
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• HIGH SPEED 
tpo = 6 ns (TYp.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 J.IA (MAX.) AT TA = 25 ·c 

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

" OUTPUTS DRIVE CAPABILITY 
10 LSTTL LOADS 

a BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

" PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LSOO 

,. SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

DESCRIPTION 

The M54/74HCOO is a high speed CMOS QUAD 2-
INPUT NAND GATE fabricated in silicon gate 
C2MOS 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~--: 

A 

-CJt""' INPUT 
~ 
~ 

GND GND 1--J .... 

December 1992 

M54HCOO 
M74HCOO 

QUAD 2-INPUT NAND GATE 

~ ·-· ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Mrcro Package) (Chrp Carner) 

ORDER CODES : 
M54HCOOF1R M74HCOOM1R 
M74HCOOB1R M74HCOOC1R 

PIN CONNECTIONS (top view) 

S-6499 

NC~ 
No Internal 
Connect ron 

1/4 
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M54/M74HCOO 

TRUTH TABLE IEC LOGIC SYMBOL 

A 8 y 

L L H 

L H H 

H L H 

H H L 

lA 

18 
1Y 

2A 

28 
2Y 

PIN DESCRIPTION 3A 
3Y 

38 
PIN No SYMBOL NAME AND FUNCTION 

4A 
1' 4, 9, 12 1A to 4A Data Inputs 

48 
2,5, 10,13 1Bto 4B Data Inputs 

3, 6, 8, 11 1Y to 4Y Data Outputs 
LC10960 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

vee 

s -10202 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current +20 mA 

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

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Ratings 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 1 OmWf'C: 65 'C to 85 'C 

2/4 
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M54/M74HCOO 

RECOMMENDED OPERATING CONDITIONS 

Symbol ·Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature:· M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VJH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VtH 

lo=-20 J.!A 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ VtL 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 
Vt = 

0.0 0.1 0.1 0.1 
Voltage r--

lo= 20 llA ~ VtH 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VtL 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 

It Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 llA 
Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 1 10 20 llA 
Current 

3/4 
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M54/M74HCOO 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input 1r =If= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max, 

tTLH Output Transition ~ 30 75 95 110 
hHL Time 

~ .8 15 19 22 ns 

6.0 7 13 .16 19 

1PLH Propagation ~ 27 75 95 110 
tPHL Delay Time 

~ 9 15 19 22 ns 

6.0 8 13 16 19 

CtN Input Capacttance 5 10 10 10 pF 

Gpo(') Power Dissipation 20 
pF 

Capacitance 
( ) Gpo ts deft ned as the value of the IG s tnternal equtvalent oapacttance whtch ts calculated from the operattng current consumptton wtthout load. 
(Refer to Test Gtrcuit). Average operttng current can be obtatned by the followtng equatton. lcc(opr) ~Gpo • Vee • ftN + lcc14 (per Gate) 

SWITCHING. CHARACTERISTICS TEST CIRCUIT 

P.G 

~-10203 

TEST CIRCUIT Icc (Opr.) 

5 - 1Cl20' 

INPlJTWAVEF0RM IS THE SAME AS THAT IN CASE OF' SWITCHING CHARACTERISTfCS TEST. 

4/4 
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• HIGHSPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
lee= 1 J.LA (MAX.) ATTA = 25 ·c 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUTS DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LSOO 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

DESCRIPTION 
The M54/74HCTOO is a high speed CMOS QUAD 
2-INPUT NAND GATE fabricated in silicon gate 
C2MOS 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
teristics that are fully compatible with 54/74 LSTTL 
logic families. M54/74HC 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 

INPUT 

GND GND 

-

February 1993 

M54HCTOO 
M74HCTOO 

QUAD 2-INPUT NAND GATE 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTOOF1R M74HCTOOM1R 
M74HCTOOB1R M74HCTOOC1R 

PIN CONNECTIONS (top view) 

5-6499 

No Internal 
Connection 

1/4 
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M54/M74HCTOO 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

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

1A 

18 
1Y 

2A 

28 
2Y 

PIN DESCRIPTION 3A 
3Y 

38 
PIN No SYMBOL NAME AND FUNCTION 

4A 
1, 4, 9,12 1A to 4A Data Inputs 

48 
2,5, 10,13 18 to 48 Data Inputs 

3, 6, 8,11 1Y to 4Y Data Outputs 
LC10960 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

:~ 
LC11250 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
iJK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Func11onal operat1on underthesecond1~on IS no11mphed 
(•) 500 mW: = 65 •c derate to 300 mW by 1 OmWf'C· 65 •c to 85 •c 

2/4 
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M54/M74HCTOO 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Volt<Jg_e 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time (Vee = 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. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vt = lo=-20 J.IA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VtH v or 
VtL 

lo=-4.0 mA 4.18 4.31 4.13 4.10 

VoL Low Level Output Vt = Ia= 20 J.IA 0.0 0.1 0.1 0.1 
Voltage 

4.5 VtH v 
or 
VtL 

lo= 4.0 mA 0.17 0.26 0.33 0.40 

It Input Leakage 
5.5 

Vt =Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 5.5 Vt = Vee or GND 1 10 20 J.IA 
Current 

Lllcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current Vt = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 

3/4 
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M54/M74HCTOO 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

ITLH Output Transition 4.5 8 15 19 22 ns 
ITHL Time 

tPLH Propagation 4.5 12 19 24 29 ns 
tPHL Delay Time 

CrN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 40 pF 
Capacitance 

(*) GPo 1s defmed as the value of the IC's internal equ1valent capacitance which 1s calculated from the operatmg current consumpt1on w1thout load 
(Refer to Test CircUit). Average opert1ng current can be obta1ned by the followmg equat1on lcc(opr) ~CPO • Vee • f1N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

LC11240 

TEST CIRCUIT Icc (Opr.) 

s - 1020.1; 

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

4/4 
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..• HIGI~ SPEED 
tpo = 6 ns p-yP.) AT Vr.c = 5 V 

• LOW POWER DISSIPATION 
Icc= 1 ~(MAX.) AT TA = 25 ·c 

• HIGH NOISE IMMUNITY 
VN!H = VNIL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED·PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS02 

DESCRIPTION 
The M54/74HC02 is a high speed CMOS QUAD 2-
INPUT NOR 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 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 

INPUT 

GND GND 
.1.. -~ 

December 1992 

M54HC02 
M74HC02 

QUAD 2-INPUT NOR GATE 

81R 
(Plastic Package) 

F1R 
(Cerarn .... .,~..,kage) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC02F1 R M74HC02M1 R 
M74HC02B1R M74HC02C1R 

PIN CONNECTIONS (top view) 

5..6496 

.. > u u > - - z J-1 .., 

18 •• 
NC NC 

2Y .. 
NC NC 

ZA JY 

NC= S-7C~I 

No Internal 0 
u m z .. m 

Connection ~"' z ~ ~ 

1/4 
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M54/M74HC02 

TRUTH TABLE 

A B y 

L L H 

L H L 

H L L 

H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTlmL 

2, 5, 8, 11 1Ato4A Data Inn"~ 

3,6,9, 12 1Bto 
., LJata Inputs 

1, 4, 10, 1~ I to 4Y Data Outputs 
~· GND Ground (OV) 

---M Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

iJK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tstg Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

lA 

18 

2A 

28 

1Y 

2Y 

l LC109BO 

·----
•cc 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee + 0.5 v 
-0.5 to Vee+ 0.5 v 

±20 rnA 

+20 rnA 
±25 rnA 

+50 rnA 
500 (*) mW 

-65 to +150 oc 
300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the device may occur Functional operation under these condition is not implied. 
(") 500 mW:: 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 65 'C 
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M54/M74HC02 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vi Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 "C 

M74HC Series -40 to +85 "C 
tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 

DC SPECIFICATIONS 

Test Conditions Value 

Symbol Parameter Vee 
TA = 25°C -40 to 85 °C -55 to 125 °C Urti' 

54HC al!d 7.:l_HC .... ,.c; ., .... o 
(V) 

Min. Tyo. Max. Min. Max. Min. Max. 

ViH High Level Input ~ 1.5 1.5 1.5 

Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

ViL Low Level Input ~ 0.5 0.5 0.5 
·voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ Vi= 
1.9 2.0 1.9 1.9 

Output Voltage ~ ViH 
lo=-20 11A 4.4 4.5 4.4 4.4 v 

~ or 5.9 6.0 5.9 5.9 

~ ViL lo=-4.0 rnA 4.18 4 .. 31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vi= 
0.0 0.1 0.1 0.1 

Voltage 
~ VIH 

lo= 20 11A 0.0 0.1 0.1 0.1 
v 

...£:Q__ or 0.0 0.1 0.1 0.1 

~ V1L lo=4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 JlA 
Current 
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M54/M74HC02 

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

Test Conditions Value 

Symbol Parameter Vee 
TA=25°C -40 to as-•c -55 to 125 •c Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

trLH Output Transition .1:2_ 30 75 95 110 
trHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

lPLH · Propagation .1:2_ 27 75 95 110 
IPHL Delay Time ~ 9 15 19 22 ns 

6.0 8 13 16 19 

C;N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 21 pF 
Capacitance 

(") Gpo IS defined as the value of the IC s 1ntemal equ1valent capaCitance wh1ch 1s calculated from the opera~ng current consumption Without load. 
1qefer to Test CirCUit). Average opertmg current can be obtained by the following equation. lcc{opr) =CPO • Vee·• ''" + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUil 

6ns 6ns 
•cc 

Vee: 

P.G. 
GND 

•oH 
•our 

•aL 

IPLH 
~-10191 

TEST CIRCUIT Icc (Opr.) 

PG. 

5011 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 11 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 JlA (MAX.) AT TA = 25 "C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS02 

DESCRIPTION· 

The M54/74HCT02 is a high speed CMOS QUAD 
2-INPUT NOR GATE fabricated in silicon gate 
C2MOS 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. 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 

INPUT 

Vee~--: 

-CJ l '~""' 
1--J GND 

-Vee 

GND 

February 1993 

M54HCT02 
M74HCT02 

QUAD 2-INPUT NOR GATE 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT02F1R M74HCT02M1R 
M74HCT0281R M74HCT02C1R 

PIN CONNECTIONS (top view) 

S-6t..98 

<t > u u > 
- - z ~ ~ 

IB '" NC NC 

2V 4A 

NC NC 

2A JV 

9 10 ,, 12 I] 

No Internal " ID Z U < 1D 

Connectton ...., (!) z .., .... 
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M54/M74HCT02 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

L L H 

L H L 

H L L 

H H L 

lA 

18 
1Y 

2A 

28 
2Y 

PIN DESCRIPTION 3A 

38 
PIN No SYMBOL NAME AND FUNCTION 

4A 
2, 5, 8, 11 1A to 4A Data Inputs 

48 
3,6,9, 12 1B to 4B Data Inputs 

1, 4, 10, 12 1Y to 4Y Data Outputs 
LC109BO 

7 GND Ground {OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

:~ 
LC11260 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 {*) mW 

Tsjg_ Storage Temperature -65 to +150 oc 
TL Lead Temperature {1 0 sec) 300 oc 

Absolule Maximum Ralings arelhose values beyond which damage to lhe device may occur. Functional operation under these condition is not implied. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 
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M54/M74HCT02 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr, It Input Rise and Fall Time (Vee = 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. 

VIH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VIL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=-20 ~ 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 V1H v or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output V1 = lo= 20 ~ 0.0 0.1 0.1 0.1 
Voltage 

4.5 VIH v 
or 
VIL 

lo= 4.0 mA 0.17 0.26 0.33 0.4 

l1 Input Leakage 
5.5 V1 =Vee or GND ±0.1 ±1 ±1 ~A 

Current 

Icc Quiescent Supply 5.5 V1 =Vee or GND 1 10 20 ~A 
Current 

C. lee Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current V1 = 2.4V 

Other Inputs at 
Vee orGND 

lo= 0 
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M54/M74HCT02 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

hLH Output Transition 4.5 a 15 19 22 ns 
hHL Time 

IPLH Propagation 4.5 15 24 30 36 ns 
tPHL Delay Time 

c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 25 pF 
Capacitance 

n Cpo IS defined as the value of the IC's Internal eqUIValent capacitance Which IS calculated from the operating current consumptiOn Wlthout load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equat1on lcc(opr) =CPO • Vee· f1N + lcc14 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

LC11 280 

TEST CIRCUIT Icc (Opr.) 

P.G. 

5011 

~-10192 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC03 
M74HC03 

QUAD 2-INPUT OPEN DRAIN NAND GATE 

• HIGHSPEED 
tpz = 5 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 11A (MA)C) AT TA = 25 'C 

• HIGH NOISE-IMMUNITY 
VNIH = VNIL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = 1PHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS03 

DESCRIPTION· 

The M54/74HC03 is a high speed CMOS QUAD 2-
INPUT OPEN DRAIN NAND GATE fabricated in si
licon gate C2MOS technology. 

It has the same high speed performance of LSTIL 
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. This device can, with an external 
pull-up resistor, be used in wired AND configuration. 
This device can be also used as a led driver and in 
any other application requiring a current sink. All in
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

~ ----- II'. 

GND GND 
-"-· ... 

January.1993 ·· 

Vccl-r 
OUTPUT -u ~ 

1--J 
$C0!710 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC03F1 R M74HC03M1 R 
M74HC03B1R M74HC03C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 

0 
> z u > "" N Cl Z l"'l -t'1 ' 
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M54/M74HC03 

. TRUTH TABLE 

A 
L 

L 

H 

H 
Z =HIGH IMPEDANCE 

.. PIN DESCRIPTION 

PIN No SYMBOL 

1' 4, 9, 12 1A to 4A 

2,5, 10,13 1 B to 4B 

3, 6, 8, 11 1Y to 4Y 

7 GND 

14 Vee 

CIRCUIT DIAGRAM 

B 

L 

H 

L 

H 

y 

z 
z 
z 
L 

NAME AND FUNCTION 
Data Inputs 

Data Inputs 

Data Outputs 

Ground (OV) 

Positive Supply Voltage 

OUTPUT 
PROTECTION 

IEC LOGIC·SYMBOL 

lA 

·18 

2A 

28 

3A 

38 

4A 

48 

LC11000 

DIODE y 

A~_jl 
e~'V 

5-721.2 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

itK DC Input Diode Current 

loK DC Output Diode Current 

Ia DC Output Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (10 sec) 

vee= Pin 14 
GND =Pin 7 
open-drain outputs 

Value 
-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee+ 0.5 

± 20 

± 20 

+ 25 

+50 

500 (') 

-65 to +150 

300 

1Y 

2Y 

3Y 

Unit 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolute Maximum Rat1ngs are those values beyond WhiCh damage to the dev1oe may occur. Functional operation underthesecond1t1on 1s not Implied. 
(') 500 mW: =65 'C derateto300 mW by 10mWf'C: 65 'C to 85 'C 
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M54/M74HC03 

'RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

'Vee Supply Voltage 2to 6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoL Low Level Output ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 
~ VIH 

Ia= 20 !lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L Ia= 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 

V1 = Vee or GND ±0.1 ±1 ±1 !lA 
Current 

loz Output Leakage 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 !lA 
Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 !lA 
Current 

3/4 

113 



M54/M74HC03 

AC ElECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

hLH Output Transition 2.0 30 75 95 110 
hHL Time t--

4.5 8 15 19 22 ns 
t--

6.0 7 13 16 19 

IPLZ Propagation ~ 16 60 75 90 
Delay Time 

~ 
RL = 1 Kf.l 9 12 15 18 ns 

6.0 8 10 13 15 

IPZL Propagation ~ 23 60 75 90 
Delay Time 

~ 
RL = 1 Kf.l 7 12 15 18 ns 

6.0 6 10 13 15 
c,N Input Capacitance 5 10 10 10 pF 

Gpo("} Power Dissipation 7 
pF 

Capacitance 
(') Gpo 1s def1ned as the value of the IC's 1nternal equ1valent capac1tance wh1ch IS calculated from the operatmg current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obta1ned by the following equation. lee(opr) =Gpo • Vee • f1N + lcc/4 (per Gate) 

TYPICAL APPLICATIONS 

Wired AND 

HCOJ 

Vn 

4/4 

LED Driver with Blanking 

S-9915 

W = Y1 Y2 .. Yn = A181 A282 ... AnBn = A181 + A282 +. + AnBn 
Ia= 10;20mA 

Ra= Vcc-Vo-Vos 5-2-0.4= 130Q(') 
lo 20x1o-' 

(') 260 il With Ia = 1(} mA · 

S- 9916 

Typ1cal values 
Vee= 5V 
Va=2V 
Vas= 0.4V 
Ra = 120+ 270n 



• HIGHSPEED 
tpo = 6 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 11!A (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS04 

DESCRIPTION 
The M54/74HC04 is a high speed CMOS HEX IN
VERTER fabricated in silicon gate C2MOS techno
logy. It has the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 

The internal circuit is composed of 3 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 

-Vee 

INPUT 

-----~11' 

GND GND -- ... 

December 1992 

Ne= 

B1R 
(Plastic Package) 

M54HC04 
M74HC04 

HEX INVERTER 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC04F1R M74HC04M1R 
M74HC04B1R M74HC04C1R 

PIN CONNECTIONS (top view) 

~ 4 u u Cl 
- z J' 00 

2A 6Y 

NC NC 

2Y SA 

NC NC 

3A 5V . 10 II " 
, 

No Internal c 
u " > z > 

Connection 
.., " z .... 
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M54/M74HC04 

TRUTH TABLE IEC LOGIC SYMBOL 

A y 

L H 

H L 
lA 

2A 

3A 

PIN DESCRIPTION 
4A 

PIN No SYMBOL NAME AND FUNCTION SA 

1, 3, 5, 9, 1A to 6A Data Inputs 
11, 13 6A 

2, 4, 6, 8, 1Yto 6Y Data Outputs 
10, 12 

LC11030 

7 GND Ground (OV} 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM (Per Gate) 

A y 

S-7033 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IlK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tstq Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Maxtmum Ratings are those values beyondwhtch damage to the device may occur. Functional operatton under these condttiOn IS notlmphed. 
('} 500 mW:: 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC04 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40to +85 oc 

tr,tl Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o 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 ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 !lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 !lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VIL lo=4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 !!A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 !!A 
Current 
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M54/M74HC04 

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. 

hLH Output Transition 2.0 30 75 95 110 -
hHL 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 r--

4.5 9 15 19 22 ns 
r--

6.0 8 13 16 19 

CiN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 22 
pF 

Capacitance 
n Gpo IS defmed 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 opert1ng current can be obtained by the following equation. lcc(opr) =CPO· Vee· f1N + lcc16 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

P.G. 

s- ,oao11 t PHL 

TEST CIRCUIT Icc (Opr.) 

5-10771 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 8 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 llA (MAX.) AT TA = 25 ·c 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCEDPROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS04 

DESCRIPTION 
· 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. 
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 or transient excess voltage. 
This integrated circuit has input and output charac
teristic that are fully compatible with 54/7 4 LSTTL lo
gic families. M54HCT/74HCT devices are designed 
to directly interface HSC2MOS systems with TTL 
and NMOS components. They are also plug in re
placements for LSTTL devices giving a reduction of 
power· consumption. 

INPUT.AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

~ -----

GND · GND -- _._ 

·february .1993 

NC= 

B1R 
(Plastic Package) 

.~ 
~-

M54HCT04 
M74HCT04 

HEX INVERTER 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT04F1R M74HCT04M1R 
M74HCT04B1 R M74HCT04C1 R 

PIN CONNECTIONS (top view) 

:: :! u u .. 
Z~lO 

2A SY 

NC NC 

2V SA 

NC NC 

3A sv 

' 10 II 12 \3 

No Internal 0 
u .. > z > 

Connection M " z .. .. 

. 1/4 
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M54/M74HCT04 

TRUTH TABLE IEC LOGIC SYMBOL 

A y 

L H 

H L 
tA tY 

2A 2Y 

3A 3Y 

PIN DESCRIPTION 
4A 

PIN No SYMBOL NAME AND FUNCTION SA 

1, 3, 5, 9, 1A to 6A Data Inputs 
11, 13 6A 

2, 4, 6, 8, 1Yto 6Y 
10, 12 

Data Outputs 
LC11030 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM (Per Gate) 

LCt2350 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ltK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation soon mW 

Tstg Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Raltngs are those values beyond whtch damage to the devtce may occur. Functional operatton under these condttion is not 1m plied. 
(•) 500 mW = 65 °C derate to 300 mW by 1 OmWfC· 65 'C to 85 'C 
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M54/M74HCT04 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 

~0 Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time (Vee = 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. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vt = lo=-20 J.iA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VtH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VtL 

VoL Low Level Output Vt = lo= 20 J.IA 0.0 0.1 

I 
0.1 

I 
0.1 

Voltage 
4.5 

VtH v 
or lo= 4.0 mA 0.17 0.26 0.33 0.4 
VtL 

It Input Leakage 
5.5 

Vt =Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 5.5 Vt = Vee or GND 1 10 20 J.IA 
Current 

Lilcc Additional worst 5.5 Per Input pin 2.0 2.g 3.0 mA 
case supply Vt = 0.5Vor 
current Vt = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT04 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input !r = lf = 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. 

hLH Output Transition 4.5 8 15 19 23 nc 

hHL Time 

tPLH Propagation 4.5 11 18 23 27 ns 
tPHL Delay Time 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 20 
pF 

Capacitance 
(') Gpo 1s def1ned as the value of the IC's Internal equ1valent capacitance wh1ch 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 • f1N + lcc/6 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

<;,- 9912 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM 

4/4 
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M54HCU04 
M74HCU04 

HEX INVERTER (SINGLE STAGE) 

• HIGH SPEED 
tpo = 5 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 11lA (MAX.) AT TA = 25 'C 

• HIGH NOISE IMMUNITY 
VNJH = VNIL = 10% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS04 

DESCRIPTION 

The M54/74HCU04 is a high speed CMOS HEX IN
VERTER (SINGLE STAGE) fabricated in silicon ga
te C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

As the intrnal circuit is composed of a single stage 
inverter, it can be used in crystal oscillator. 

All inputs are equipped with circuits against static di
scharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

r Vee 

GND 
.... 

January 1993 

Vee~--: 

-CJT'~ 
1--J GND 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCU04F1 R M74HCU04M1 R 
M74HCU04B1R M74HCU04C1R 

PIN CONNECTIONS (top view) 

> <( u u 4 
- - z ~ liD 

2A 6V 

NC NC 

SA 

NC 

3A sv 

'10 II 12 IJ 

No lnlernal 0 
> z u > <t 

Connection 
..., C) z .... ., 
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M54/M74HCU04 

TRUTH TABLE IEC LOGIC SYMBOL 

A y 

L H 

H L 
lA 

2A 

3A 
PIN DESCRIPTION 

4A 

PIN No SYMBOL NAME AND FUNCTION SA 

1, 3, 5, 9, 1A to 6A Data Inputs 
11, 13 6A 

2, 4, 6, 8, 1Y to 6Y Data Outputs 
10, 12 

LC11030 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

lA ~ 1Y 

2A ~ 2Y 

3A ~ 3Y 

Y=A 

4A ~ 4Y 

SA ~ SY 

6A ~ 6Y 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current + 20 rnA 

Ia DC Output Source Sink Current Per Output Pin + 25 rnA 

Icc or IGND DC Vee or Ground Current +50 rnA 

Po Power Dissipation 500 (') mW 

Tsta Storage Temperature -65 to +150 ac 

TL Lead Temperature (1 0 sec) 300 oc 
.. 

Absolute Maximum Rat1ngs are1hose values beyondwh1ch damage to the dev1ce may occur. Func11onal opera11on under these cond111on IS not1mpl1ed . 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HCU04 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 

v, Input Voltage 0 to Vee v 

Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

v,H High Level Input 2.0 1.7 1.7 1.7 -
Voltage 

~ 3.6 3.6 3.6 v 

6.0 4.8 4.8 4.8 

VtL Low Level Input ..1:.Q_ 0.3 0.3 0.3 
Voltage ~ 0.9 0.9 0.9 v 

6.0 1.2 1.2 1.2 

VoH High Level ..1:.Q_ 
v, = 

1.8 2.0 1.8 1.8 
Output Voltage 

~ VtH 
lo=-20 fiA 4.0 4.5 4.0 4.0 

__§:2._ or 5.5 5.9 5.5 5.5 v 

~ VtL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 
0.0 0.2 0.2 0.2 

Voltage ~ VtH 
lo= 20 J.IA 0.0 0.5 0.5 0.5 

v 
__§:2._ or 0.1 0.5 0.5 0.5 

~ VtL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 mA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

v, = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 v, =Vee or GND 1 10 20 J.IA 
Current 
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M54/M74HCU04 

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 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 18 60 75 90 
IPHL Delay Time 

~ 6 12 15 18 ns 

6.0 5 10 13 15 

CJN Input Capacitance 5 15 15 15 pF 

Cpo (*) Power Dissipation 13 pF 
Capacitance . . . ( ) CPo IS defined as the value of the IC s Internal equwalent capac1tance wh1ch 1s calculated from the opembng current consumpllon Without load . 

(Refer to Test Circutt). Avemge opertmg current can be obtained by the following equation. lcc(opr) =CPO • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS.TEST CIRCUIT 

P.G. 

s- 7DIOlt 

TEST CIRCUIT Icc (Opr.) 

5-10711 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED.~ 
tpo = 8 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 J.lA (MAX.) AT TA = 25 ,C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS05 

DESCRIPTION-

The M54/74HC05 is a high speed CMOS HEX 
OPEN DRAIN INVERTER fabricated in silicon gate 
C2MOS 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 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 

-Vee 

INPUT 

GND GND . .;.. _._ 

F.ebruary.·1993 

M54HC05 
M74HC'05 

HEX INVERTER (OPEN DRAIN) 

NC= 

B1R 
(Plastic Package) 

M1R 

~ 
J'•i:("" 

F1R 
(Ceram1c Package) 

C1R 
(M1cro Package) (Chip Carrier) 

ORDER CODES : ~ 

M54HC05F1R M74HC05M1R 
M74HC05B1R M74HC05C1R 

PIN CONNECTIONS (top view) 

~ ! u u 
~ Z,}' 

lA 6V 

NC NC 

" SA 

NC NC 

JA sv 

• " 11 " \] 

No Internal 0 
u ... 

~ 
z > 

Connect1on "' z ~ ~ 
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·M54/M74HC05 

TRUTH TABLE IEC LOGIC SYMBOL 

A y 

L z 
H L 

Z = High impedance 1A 1Y 

2A 2Y 

3A 3Y 
PIN DESC'RIPTION 

4A 4Y 

PIN No -SYMBOL NAME AND FUNCTION SA 

1, 3, 5, 9, 1A to 6A Data Inputs 
11' 13 

6A 

2, 4, 6, 8, 1Y to 6Y Data Outputs 
10, 12 

LC11420 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM (Per Gate) 

A y 

5-7033 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 mA 

lo DC Output Sink Current Per Output Pm 25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power DrssipaliOn soon mW 

Tslg Storage Temperature -65to +150 oc 
TL Lead Temperature (1 o sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1t1on 1s not 1m plied 
(') 500 mW: = 65 'C derate to 300 mW by 10mW/'C 65 'C to 85 'C 
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M54/M74HC05 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Senes -55 to +125 oc 

M74HC Series -40 to +85 oc 

1,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o 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. 

V1H ·High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoL .Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo= 20 rA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ VIL lo= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 rA 
Current 

loz Output Leakage 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 pA 
Current Vo =Vee or GND 

Icc . Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 pA 
Current 
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M54/M74HC05· 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

tTHL Output Transition __1_:2..:_ 30 75 95 110 
Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLZ Propagation 2.0 RL = 1KQ 20 90 115 135 -
Delay T1me 4.5 11 18 23 27 ns 

r----
6.0 10 15 20 23 

tpzL Propagation - ~ RL=1KQ 33 90 115 135 
Delay Time 

~ 9 18 23 27 ns 

6.0 8 15 20 23 

CJN Input Capacitance 5 10 10 10 pF 

GouT Output 10 
pF 

Capacitance 

Gpo(') Power Dissipation 6.5 
pF 

Capacitance 
(") Cpo 1s defined as the value of the IC s Internal eqwvalent capacitance wh1ch 1s calculated from the operat1ng current consumption Without load. 
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• HIGH SPEED 
tpo = 5 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1J1A (MAX.) AT TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS07 

DESCRIPTION 

The M54/74HC07 is a high speed CMOS HEX 
OPEN DRAIN BUFFER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

The internal 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 

-Vee '")r INPUT lJ ~ '"""' 
A -----

GND GND 1--J ... 

February 1993 

M54HC07 
M74HC07 

HEX BUFFER (OPEN DRAIN) 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC07F1R M74HC07M1R 
M74HC0781R M74HC07C1R 

PIN CONNECTIONS (top view) 

1A 14 Vee 

1Y 2 " 6A 

2A 3 12 6Y 

2Y • II SA 

3A 5 10 5Y 

3Y 6 9 4A 

GND 7 8 4Y 

FCUI910 

> "' u u"' -- z ~ U) 

•• 6Y 

NC NC 

2Y SA 

NC 

3A SY 

No Internal 0 
> z u > ..:c 

Connection 
.., C) z ... .., 
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M54/M74HC07 

TRUTH TABLE IEC LOGIC SYMBOL 

A v 
L L 
H z 

Z = H1gh Impedance lA 

2A 

3A 
PIN DESCRIPTION 

4A 

PIN No SYMBOL NAME AND FUNCTION SA 

1, 3, 5, 9, 1Ato 6A Data Inputs 
11, 13 SA 

2, 4, 6, 8, 1Yto 6Y Data Outputs 
10, 12 

LC11420 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM (Per Gate) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current +20 rnA 

loK DC Output Diode Current +20 rnA 

lo DC Output Sink Current Per Output Pin 25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional opera~ on under these cond1t1on 1s not 1mplted. 
(*} 500 mW: = 65 •c derate to 300 mW by tomwfc: 65 •c to 85 •c 
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M54/M74HC07 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 

VJ Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr, t1 Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

v,H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VJL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoL Low Level Output ~ VJ = 
0.0 0.1 0.1 0.1 

Voltage ~ VJH 
Ia= 20 J.LA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ VJL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 J.LA 
Current 

loz Output Leakage 
6.0 V1 = V1H or V1L ±0.5 ±5 ±10 llA 

Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 1 10 20 J.LA 
Current 
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M54/M74HC07 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

tTHL Output Transition 2.0 30 75 95 110 -
Time 4.5 8 r-- 15 19 22 ns 

6.0 7 13 16 19 

tPLZ Propagation 2.0 RL = 1KQ 10 90 115 135 
Delay Time r--

~ 7 18 23 27 ns 

6.0 6 15 20 23 

tpzL Propagation ~ RL=1KQ 17 90 115 135 
Delay Time 

~ 7 18 23 27 ns 

6.0 5 15 20 23 

CrN Input Capacitance 5 10 10 10 pF 

Cour Output 3 
pF 

Capacitance 

Gpo(*) Power Dissipation 4 
pF 

Capacitance 
n Ceo 1s defined as the value of the IC"s Internal equivalent capac1tance which IS calculated from the operat1ng current consumption w1thout load. 
(Refer to Test Crrcu1t). Average opert1ng current can be obtained by the following equat1on. lcc(opr) =Ceo • Vr:x • f1N + lcr;/6 (per Gate) 

4/4 

134 



• HIGH SPEED 
tpo = 6 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 f.lA (MAX.) AT TA = 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS08 

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 pertorman
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 OUT-PUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

J ----- (l-

GND GND -- _ .. 

December 1 992 

NC= 

M54HC08 
M74HC08 

QUAD 2-INPUT,AND GATE 

B1R 
(Plastic Package) 

M1R 

"F1R 
(Ceramic Package) 

C1R 
(Micrc Package) (Chip Carrier) 

ORDER CODES : 
M54HC08F1R M74HC08M1R 
M74HC08B1R M74HC08C1R 

PIN CONNECTIONS (top view) 

CD <l U U ID 
- - z ;' ....r 

No Internal 
Connection 
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M54/M74HC08 

TRUTH TABLE 

A B I y 

L L I L 

L H I L 

H L I L 

H H I H 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A to 4A Data Inputs 

2, 5, 10, 13 1 B to 48 Data Inputs 

3, 6, 8, 11 1Y to 4Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

5-10195 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pm 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tstq Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

vee 

lA 

18 

2A 

28 

3A 

38 

4A 

48 

--, 
I 
I 

~ 
I 

y 
I 

' 

Value 

-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

+ 20 

± 20 

± 25 

±50 

5oo n 
-65 to +150 

300 

Unit 

v 
v 
v 

I rnA 

mA 

mA 

I mA 

mW 
oc 
oc 

Absolute Maximum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur Funct1onal operat1on under these cond1t1on 1s not 1m plied. 
(') 500 mW· = 65 'C derate to 300 mW by tOmWfC: 65 'C to 85 'C 
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M54/M74HC08 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Senes -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, h Input Rise and Fall Time Vee= 2 V I 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

DC SPECIFICATIONS 

Test Conditions Value 

Symbol Parameter Vee 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

I (V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. I Min. Max. 

VIH High Level Input 2.0 1.5 1.5 1.5 
Voltage 1- v 

~ 3.15 3.15 3.15 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 I 1.35 v 
6.0 1.8 1.8 1.8 

VoH H1gh Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 flA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 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 ~ VI = 
0.0 0.1 0.1 0.1 

Voltage 
~ VIH 

lo= 20 f.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
V1L 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 

h Input Leakage 

I 6.0 V1 =Vee or GND ±0.1 ±1 ±1 f.lA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 f.lA 
Current 
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M54/M74HC08 

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

Test Conditions Value 

Symbol Parameter Vee 
TA = 25 °C -40 to 85 °C -55 to 125<lC Unit 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 •11Q 
ITHL Time ~ 8 15 19 22 ns 

6.0 7 13. 16 19 

trLH Propagation ~ 24 75 95 110 
tPHL Delay Time 4.5 8 15 19 22 ns 

-
6.0 7 13 16 19 

C1N Input Capacitance 5 10 10 10 pF 

Cro (*) Power Dissipation 19 
pF 

Capacitance 
n Gpo IS defmed 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 follow1ng equat1on. lcc(opr) =Gpo • Vee • f1N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

5- 10196 

TEST CIRCUIT Icc (Opr.) 

5 - 10197 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGHSPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 j.tA (MAX.) AT TA = 25 'C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = O.BV (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS08 

DESCRIPTION 

The M54/74HCTOB is a high speed CMOS QUAD 
2-INPUT AND GATE fabricated in silicon gate 
C2MOS 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 2 stages including buffer output, which gives 
high noise immunity and 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. M54/74HC 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~--~ 

~ -CJ I ,~,, INPUT 

GND GND }_ .. J 
-- --

February 1993 

NC~ 

M54HCT08 
M74HCT08 

QUAD 2-INPUT AND GATE 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) {Chip Carrier) 

ORDER CODES : 
M54HCT08F1R M74HCT08M1R 
M74HCT08B1R M74HCT08C1R 

PIN CONNECTIONS (top view) 

IV 

2A 

9 1011 12 I] 

No Internal 
Connection 
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M54/M74HCT08 

TRUTH TABLE IEC LOGIC SYMBOL 

A B v 
L L L 

L H L 
H L L 

H H H 

lA 

18 
1Y 

2A 

2B 
2Y 

PIN DESCRIPTION 3A 
3Y 

3B 
PIN No SYMBOL NAME AND FUNCTION 

4A 
1, 4, 9, 12 1Ato4A Data Inputs 

48 
2,5, 10,13 1Bto4B Data Inputs 

3, 6, 8, 11 1Yto 4Y Data Outputs 
LC10970 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

:~ 
LC11290 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
iJK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tst Storage Temperature -65 to+ 150 •c 
TL Lead Temperature (10 sec) 300 •c 

Absolute Maxtmum Ratings are those values beyond which damage to the dev1ce may occur. Functional operauon under these cond1t1on ts nottmphed. 
(*) soo mw.,ss •c derateto300 mW by tOmWI'C: 65 •c to 85 •c 
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M54/M74HCT08 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time (Vee = 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. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vt= lo=-20 !lA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VtH v or lo=-4.0 rnA 4.18 4.31 4.13 4.10 
VtL 

VoL Low Level Output Vt = lo= 20 !lA 0.0 0.1 0.1 0.1 
Voltage 

4.5 VtH v or lo= 4.0 rnA 0.17 0.26 0.33 0.4 
VtL 

It Input Leakage 
5.5 

Vt =Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 5.5 Vt =Vee or GND 1 10 20 J.IA 
Current 

<lice Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply Vt = 0.5Vor 
current Vt = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT08 

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. 

ITLH Output Transition 4.5 8 15 19 22 ns 
ITHL Time 

tPLH Propagation 4.5 13 21 26 32 ns 
tPHL Delay Time 

GIN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 38 pF 
Capacitance 

(*) Ceo 1s defined as the value of the IC's 1ntemal equwalent capacitance wh1ch IS calculated from the operabng current consumplion Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Ceo • Vee • f1N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

3V 

ov 

LC11240 

SC051SO 

TEST CIRCUIT lee (Opr.) 

5- 10197 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC09 
M74HC09 

QUAD 2-INPUT AND GATE (OPEN DRAIN) 

• HIGH SPEED 
tpo = 6 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 ~-tA (MAX.) AT TA = 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = IPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS09 

DESCRIPTION 

The M54/74HC09 is a high speed CMOS QUAD 2-
INPUT OPEN DRAIN AND GATE fabricated in sili
con gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

The intemal 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 

r- Vee 

INPUT 

A ----~ ~ 

GND GND _._ _._ 

October 1992 

Vee~ 

lJJ-f'""' 
1--J NC= 

B1R 
(Plastic Package) 

·~ 
M1R 

(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HC09F1R M74HC09M1R 
M74HC0981R M74HC09C1R 

PIN CONNECTIONS (top view) 

' 10 11 u· 11 

No Internal 
Connection 
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M54/M74HC09 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

L L L 

L H L 

H L L 

H H z 
Z- HIGH IMPEDANCE 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A to 4A Data Inputs 

2,5, 10,13 1 B to 48 Data Inputs 

3, 6, 8, 11 1Y to 4Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC SYMBOL 

A~ 
B~ 

LC11290 

·ABSOLUTE MAXIMUM RATINGS 

Symbol ··Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

IlK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Sink Current Per Output Pin 

leo or IGND DC Vee or Ground Current 

Po Powe~ Dissipation 

Tstg Storage Temperature 

TL Lead-Temperature (10 sec) 

lA 

18 

ZA 

28 

3A 

38 

4A 

48 

LC11430 

Value 
-0.5"to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

± 20 

± 20 

25 

±50 

sao n 
-65 to +150 · 

300 

1Y 

2Y 

3Y 

Unit 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional operation under these cond1l1on IS not 1m plied. 

(') 500 mW: = 65 °C demte lo 300 mW by 1 OmWfC: 65 °C to 85 °C 
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M54/M74HC09 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage I 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Ttme Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input 2.0 1.5 1.5 1.5 -
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VOL Low Level Output ~ Vt = 
0.0 0.1 0.1 0.1 

Voltage ~ VtH 
lo= 20 JlA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ VtL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

Vt ='Vee or GND ±0.1 ±1 ±1 ~LA 
Current 

loz Output Leakage 
6.0 

Vt = VtH or VtL ±0.5 ±5 ±10 JlA 
Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 Vt =Vee or GND 1 10 20 JlA 
Current 
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M541M74HC09 

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

Test Conditions Value· 

Symbol Parameter Vee 
TA = 25 °C ·40 to 65 °C -55 to 125 °C Unit 

(V) 
54HC and 74HC 74HC 54Hc· 

Min. Typ. Max. Min. Max. Min. Max. 

ITHL Output Transition ~ 30 75 95 110 
Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLZ Propagation ~ RL = 1 KQ 10 75 95 110 
Delay Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tpzL Propagation ~ RL =-1 KQ 20 75 95 110 
Delay Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

CrN Input Capacitance 5 10 10 10 pF 

GouT Output 3 
pF 

Capacitance 

Cpo (') . Power Dissipation 5 
pF 

Capacitance 
(') Gpo IS def1ned as the value of the IC's Internal eqwvalent capacitance wh1ch IS calculated from the operating current consumption Without load. 
(Refer to Test C~rcu1t). Average operting current can be obtained by the follow1ng equat1on. lcc(opr) = Cpe • Vex; • f1N + lcx;/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT. 

TEST CIRCUIT Icc (Opr.} 

INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING · 
CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 6 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 11A (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS10 

DESCRIPTION 

The M54/74HC10 is a high speed CMOS TRIPLE 
3-INPUT NAND GATE fabricated with silicon gate 
C2MOS 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 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 

-Vee Vee~--: 

INPUT -CJt""' ~ 

GND GND 1--J 

December 1992 

M54HC10 
M74HC10 

TRIPLE 3-INPUT NAND GATE 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC10F1R M74HC10M1R 
M74HC10B1R M74HC10C1R 

PIN CONNECTIONS (top view) 

'10 11 12 IJ 

No Internal 
Connection 
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M54/M74HC10 

TRUTH TABLE 

A 8 c y 

L X X H 

X L X H 

X X L H 

H H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 3, 9 lA to 3A Data Inputs 

2,4, 10 18 to 38 Data Inputs 

13, 5, 11 IC to 3C Data Inputs 

12,6,8 1Y to 3Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

B 

c 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tstg Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

1A 

18 

1C 

2A 

28 

2C 

3A 

38 

3C 

y 

Value 

-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

+20 

± 20 

+25 

±50 

500 (*) 

-65 to +150 

300 

Unit 

v 
v 
v 

rnA 

mA 

mA 

mA 

mW 
oc 
oc 

.. 
Absolute Max1mum Ra~ngs are those values beyond which damage to the dev1ce may occur. Functional operat1on underthesecond1t1on IS not 1m plied. 
n 500 mW: = 65 "C derate to 300 mW by 10mWfC: 65 "C to 85 "C 
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M54/M74HC10 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V Oto 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage ~ VIH 
lo=-20 )lA 4.4 4.5 4.4 4.4 

....§:Q_ or 5.9 6.0 5.9 5.9 v 

~ V1L 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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo= 20 )lA 0.0 0.1 0.1 0.1 

....§:Q_ or 0.0 0.1 0.1 0.1 v 

~ 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 

h Input Leakage 
6.0 V1 = Vee or GND ±0.1 ±1 ±1 llA 

Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 1 10 20 JlA 
Current 
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M54/M74HC10 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
{V) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 27 75 95 110 
tPHL Delay Time 

~ 9 15 19 22 ns 

6.0 8 13 16 19 
c,N Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 23 
pF 

Capacitance 
(") Gpo IS defined as the value of the IC"s Internal eqwvalent capacitance wh1ch 1s calculated from the operat1ng current consumptiOn Without load. 
(Refer to Test Circuit). Average operllng current can be obtained by the following equation. lcc(opr) ~CPO • Vee • f1N + lcc/3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

I !'ttl I !'ttL 
S-10198 

TEST CIRCUIT Icc (Opr.) 

~ - 10199 

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

4/4 

150 



• HIGH SPEED 
tpo = 11 ns (TYP.) ATVcc = 5 V 

• LOW POWER DISSIPATION 
Icc= 1 J.lA (MAX.) AT TA = 25 "C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = O.SV (MAX) 

• OUTPUT DRIVE CAPABILITY 
·1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS10 

DESCRIPTION 

The M54/74HCT10 is a high speed CMOS TRIPLE 
3-INPUT NAND GATE fabricated with silicon gate 
C2MOS 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
·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 

~ 

INPUT 

-Vee 

~ -----

GND GND _._ _._ 

February 1993 

M54HCT10 
M74HCT10 

TRIPLE 3-INPUT NAND GATE 

NC~ 

F1R B1R 
(Plastic P.ackage) (Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT10F1R M74HCT10M1R 
M74HCT1081R M74HCT10C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 
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M54/M74HCT1 0 

TRUTH TABLE 

A 8 c y 

L X X H 

X L X H 

X X L H 

H H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 3, 9 1A to 3A Data Inputs 

2,4, 10 1Bto 38 Data Inputs 

13, 5, 11 1C to 3C Data Inputs 

12,6,8 1Y to 3Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

B 

c 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tstg Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

1A 

1B 

1C 

2A 

2B 

2C 

3A 

38 

3C 

LC\0910 

y 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee + 0.5 v 

± 20 mA 

± 20 mA 

± 25 mA 

±50 mA 

500 (.) mW 

-65 to+ 150 oc 
300 oc 

Absolute Max1mum Ratings are those values beyond which damage to the dev1ce may occur. Functional operation underthesecond1t1on 1s not 1mpl1ed 
(') 500 mW: "65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 
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M54/M74HCT10 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, !1 Input Rise and Fall Time (Vee = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 I 
V1L Low Level Input 4.5 0.8 0.8 0.8 v 

Voltage to 
5.5 

VoH High Level VI = lo=-20 !-!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
V1L 

VoL Low Level Output VI = lo= 20 !-!A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VIH v 
or lo= 4.0 mA 0.17 0.26 0.33 0.4 
V1L 

l1 Input Leakage 
5.5 V1 =Vee or GND ±0.1 ±1 ±1 !-!A 

Current 

Icc Quiescent Supply 5.5 V1 =Vee or GND 1 10 20 !-!A 
Current 

~Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current VI= 2.4V 

Other Inputs at 

I I 
Vee or GND 

lo= 0 

314 

153 



M54/M74HCT1 0 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time 

tPLH Propagation 4.5 14 22 28 33 
tPHL Delay Time 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 46 
pF 

Capacitance 
(') Cpo-is defined as the value of the IC's 1nternal equivalent capacitance which is calculated from the operatng current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation:·lcc(opr) =CPO·' Vee· f1N + lcc13 (per Gate) 

SWITGHING CHARACTERISTICS TEST CIRCUIT 

LCII310 

TEST CIRCUIT Icc (Opr.) 

5 • 10199 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGHSPEED 
tpo = 7 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 j.!A (MAX.) AT TA = 25 'C 

• HIGH NOISE IMMUNITY 
VNJH = VNJL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 VT06 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS11 

DESCRIPTION 

The M54/74HC11 is a high speed CMOS TRIPLE 
3-INPUT AND GATE fabricated in silicon gate 
C2MOS technology. 
It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The internal circuit is composed of 4 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 

INPUT 

Vee~--: 

-CJ l '~'"' 
1--J GND ... 

-Vee 

GND 

-

February 1 993 

M54HC11 
M74HC11 

TRIPLE 3-INPUT AND GATE 

NC~ 

B1R 
(Plastic Package) 

> 

. ~· .... 
F1R 

(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC11F1R M74HC11M1R 
M74HC11B1R M74HC11C1R 

PIN CONNECTIONS (top view) 

S-7061 

m <[ u u u 
- - z ~-

7A IV 

Ne NC 
2B JC 

NC NC 

2C 3B 

9 10 11 17 1J 

No Internal S-706% 

Connection > ~ u > <t 
N (!) Z rJ PJ 
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M54/M74HC11 

TRUTH TABLE 

A B c y 

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

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 3, 9 1A to 3A Data Inputs 

2,4, 10 18 to 38 Data Inputs 

13, 5, 11 1Cto 3C Data Inputs 

12,6,8 1Y to 3Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

8 

c 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply Voltage 

Vt DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (10 sec) 

IEC Logic Symbol 

1A 

18 

1C 

2A 

28 

2C 

3A 

38 

3C 

LC11.320 

y 

Value Unit 
-0.5 to +7 v 

-0.5 to Vee+ 0.5 v 
-0.5to Vee+ 0.5 v 

±20 rnA 

+ 20 rnA 

±25 rnA 

+50 rnA 

500 (') mW 

-65 to +150 oc 
300 oc 

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition ts notimplted. 
(") 500 mW: ;= 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 
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M54/M74HC11 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

!,, It Input Rise and Fall Time Vee= 2 V Oto 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VtH 

lo=-20 !lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VtL 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 ..1:Q_ 
Vt= 

0.0 0.1 0.1 0.1 
Voltage ~ VtH 

lo= 20 !lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VtL 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 

It Input Leakage 
6.0 

Vt =Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 1 10 20 J.lA 
Current 
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M54/M74HC11 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 40 85 105 130 
tPHL Delay Time 

~ 10 17 21 26 ns 

6.0 9 14 18 22 

c1N Input Capacitance 5 10 10 10 oF 

Cpo (*) Power Dissipation 26 
pF 

Ca~acitance 

n Cpo IS defined as the value of the IC's Internal equivalent capaCitance WhiCh IS calculated from the opera~ng current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =CPO· Vee • f1N + lcc13 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 

P.G. 

S-10200 

TEST CIRCUIT Icc (Opr.) 

5 - 10701 

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED-
tpo = 11 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 i-!A (MAX.) AT TA = 25 "C 

• HIGH NOISE IMMUNITY 
VH = 1.1 V (TYP.) AT Vee= 5 V 

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

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

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS14 

DESCRIPTION 

The M54/74HC14 is a high speed CMOS HEX 
SCHMITI INVERTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTIL combined with true CMOS jow 
power consumption. Pin-configuration and function 
are the same as those of the HC04 but all inputs ha· 
ve 20% Vee 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 

A 

INPUT 

~Vee 

-
~ -----

GND 

December 1992 

GND 
L.. 

Vee~--: 

-C~""' -1· . I 
__ J 

M54HC14 
M74HC14 

HEX SCHMITT INVERTER 

~~ 
Ulf~ li~~ 

NC= 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package} (Chip Carrier} 

ORDER CODES : 
M54HC14F1R M74HC14M1R 
M74HC1481R M74HC14C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 
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M54/M74HC14 

TRUTH TABLE 

A y 

L H 

H L 

PIN DESCRIPTION 

·PIN No SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 1A to SA Data Inputs 
11' 13 

2, 4, 6, 8, 1Y to SY Data Outputs 
10,12 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM/WAVEFORM 

IEC LOGIC SYMBOL 

lA 

2A 

3A 

4A 

SA 

6A 

r-
i 

LC\1040 

.__ ___ _,i "r 10 c.O 

ABSOlUTE MAXIMUM RATINGS 

Symbol , , Parameter Value 
Vee Supply Voltage -0.5 to +7 

VJ DC Input .Voltage -0.5 to Vee+ 0.5 

Vo DC Output Voltage -0.5 to Vee + 0.5 

iJK DC Input Diode Current ±20 

loK DC' Output Diode Current ±20 

lo · DC Output Source Sink Current Per Output Pin ±25 

Icc or IGND DC Vee or Ground Current ±50 

Po Power Dissipation 500 (*) 

:Tsto Storage Temperature -65 to+ 150 

TL Lead Temperature (1 0 sec) 300 

IY 

2Y 

3Y 

Unit 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

" Absolute Max1mum Rat1ngsare those values beyond which damage to the dev1ce may occur. Functional operation underthesecondJtion 1s not1mplted. 
(')·500 mW: :'65 'C derateto300 mW by 10mWfC: 65.'C to 85 'C 
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M54/M74HC14 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltaqe 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It 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 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 
Vp High Level ~ 1.0 1.25 1.5 1.0 1.5 1.0 1.5 

Threshold 
~ 2.3 2.7 3.15 2.3 3.15 2.3 3.15 v 

Voltage 
6.0 3.0 3.5 4.2 3.0 4.2 3.0 4.2 

VN Low Level ~ 0.3 0.65 0.9 0.3 0.9 0.3 0.9 
Threshold 

~ 1.13 1.6 2.0 1.13 2.0 1.13 2.0 v 
Voltage 

6.0 1.5 2.3 2.6 1.5 2.6 1.5 2.6 

VH Hysteresis ~ 0.3 0.6 1.0 0.3 1.0 0.3 1.0 
Voltage 

~ 0.6 1.1 1.4 0.6 1.4 0.6 1.4 v 
6.0 0.8 1.2 1.4 0.8 1.7 0.8 1.7 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VtH 

lo=-20 ~ 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 
4.5 VtL lo=-4.0 rnA 4.18 4.31 4.13 4.10 r--
6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output __g,Q_ 
Vt = 

0.0 0.1 0.1 0.1 
Voltage ~ VtH 

Ia= 20 ~ 0.0 0.1 0.1 0.1 

6.0 or 0.0 0.1 0.1 0.1 
v 

-
~ VtL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

Vt = Vee or GND ±0.1 ±1 ±1 J.!A 
Current 

Icc Quiescent Supply 6.0 Vt = Vee or GND 1 10 20 J.!A 
Current 
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M54/M7 4HC1. 4 

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

Test Conditions Value 

Symbol Parameter Vee 
TA = 25°C -40 to85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 42 125 155 190 
tPHL Delay Time 

~ 14 25 31 38 ns 

6.0 12 21 26 32 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 28 
pF 

Capacitance .. (") Cpo 1s defined as the value of the IC s Internal equivalent capacitance which IS calculated from the operating current consumption wothout load 
(Refer to Test C1rcurt). Average opert1ng current can b.e obtaoned by the following equat1on. lcc(opr) =CPO • Vee· frN + Icc 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

Gns 

Vour 

5-10179 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 16 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 flA (MAX.) AT TA = 25 OC 

• HIGH NOISE IMMUNITY 
VH = 0.7 V (TYP.) AT Vee= 5 V 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS14 

DESCRIPTION 

The M54/74HCT14 is a high speed CMOS HEX 
SCHMITT INVERTER fabricated in silicon gate 
C2MOS 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 levei.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. M54/7 4HCT devices are designed to directly 
interface HSC2MOS systems with TTL and NMOS 
components. They are also plug in replacements for 
LSTTL devices giving a reduction of powerconsum
ption.AII inputs are equipped with protection circuits 
against static discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

,...- Vee 

INPUT 

. -----

GNO GND 
_._ --

October 1993 

NC= 

M54HCT14 
M74HCT14 

HEX SCHMITT INVERTER 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

0 
C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT14F1 R M74HCT14M1 R 
M74HCT1481R M74HCT14C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 
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M54/M74HCT14 

TRUTH TA1;3LE 

A y 

L H 

H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 1A to 6A Data Inputs 
11, 13 

2, 4, 6, 8, 1Y to 6Y Data Outputs 
10,12 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM/WAVEFORM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

IJK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tsta Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

lA 

2A 

3A 

4A 

5A 

6A 

r---
1 

LC11040 

Value 

-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee+ 0.5 

+ 20 

+ 20 

+ 25 

+50 

500 (*) 

-65 to +150 

300 

Unit 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operat1on underthese cond1t1on IS not1mphed. 
(") 500 mW: "'65 'C derate to 300 mW by 1 OmWfC. 65 'C to 85 'C 
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M54/M74HCT14 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 

v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

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. 

Vp High Level ~ 1.2 1.55 1.9 1.2 1.9 1.2 1.9 v 
Threshold Voltage 5.5 1.4 1.75 2.1 1.4 2.1 1.4 2.1 

VN High Level ~ 0.5 0.85 1.2 0.5 1.2 0.5 1.2 v 
Threshold Voltage 5.5 0.6 1.1 1.4 0.6 1.4 0.6 1.4 

VH Hysteresis ~ 0.4 0.7 1.4 0.4 1.4 0.4 1.4 v 
Voltage 5.5 0.4 0.7 1.5 0.4 1.5 0.4 1.5 

VoH High Level v, = lo=-20 JlA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VJH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VJL 

VoL Low Level Output VJ= lo= 20 JlA 0.0 0.1 0.1 0.1 
Voltage 4.5 VJH v 

or 
v,L 

lo= 4.0 mA 0.17 0.26 0.33 0.4 

" Input Leakage 
5.5 

v, = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

lee Quiescent Supply 5.5 v, = Vee or GND 1 10 20 J.IA 
Current 
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M54/M74HCT14 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time 

ns 

IPLH Propagation 4.5 19 30 38 45 
tPHL Delay Time 

ns 

CIN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 45 
pF 

Capacitance 
(") Gpo is defined as the value of the IC"s internal equivalent capacitance wh1ch 1s calculated from the operating current consumpt1on Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Voc • ftN + lac 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

-9912 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 8 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 JlA (MAX.) AT TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS20 

DESCRIPTION 

The M54/74HC20 is a high speed CMOS DUAL 4-
INPUT NAND GATE fabricated in silicon gate 
C2MOS 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 astable output. All inputs are equipped with 
protection circuits against static discharge and tran
sient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee Vee~--: 

INPUT -CJ l '~""' ~ 

GND GND 1--J 

December 1992 

M54HC20 
M74HC20 

DUAL 4-INPUT NAND GATE 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC20F1 R M74HC20M1 R 
M74HC20B1 R M74HC20C1 R 

PIN CONNECTIONS (top view) 

<t > u u > 
- - Z ~ N 

zo 
NC 

2C 

NC 

2B 

No Internal 
Connection 
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M54/M74HC20 

TRUTH TABLE IEC LOGIC SYMBOL 

A 8 c D y 

L X X X H 
X L X X H 

X X L X H 
X X X L H 1A 

H H H H L 18 

lC 

PIN DESCRIPTION 10 

PIN No SYMBOL NAME AND FUNCTION 
2A 

1, 9 1A to 2A Data Inputs 
28 

2, 10 1Bto 2B Data Inputs 2C 

3, 11 N.C. Not Connected 20 

4, 12 1C,2C Data Inputs LC10940 

5, 13 1D, 2D Data Inputs 

6,8 1Yto 2Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

v 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supi)ly Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation underthesecondrtron is not implied. 
(*) 500 mW: = 65 °C derate to 300 mW by t OmWfC: 65 °C to 85 °C 
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M54/M74HC20 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 V1H 
lo=-20 J.!A 4.4 4.5 4.4 4.4 r-- v 

~ or 5.9 6.0 5.9 5.9 

~ 
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 ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 J.!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
V1L 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 

h Input Leakage 
6.0 V1 =Vee or GND ±0.1 ±1 ±1 J.!A 

Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 1 10 20 J.!A 
Current 
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M54/M74HC20 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

lrLH Output Transition ___g:2__ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ___g:2__ 30 80 100 120 
IPHL Delay Time ~ 10 16 20 24 ns 

6.0 9 14 17 20 
c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 27 
pF 

Capacitance 
( ) Gpo 1s defined as the value of the IC s Internal equivalent capacitance wh1ch IS calculated frorn the operat1ng current consumpt1on Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = CPO • Vee • f1N + lccl2 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 

Vour 

5-10179 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGHSPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 Jl.A (MAX.) AT TA = 25 "C 

• HIGH NOISE IMMUNITY 
VNJH = VNJL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS21 

DESCRIPTION 
The M54/74HC21 is a high speed CMOS DUAL 4-
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 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 

GND 
·'-

December 1992 

GND -- NC= 

M54HC21 
M74HC21 

DUAL 4-INPUT AND GATE 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC21F1R M74HC21M1R 
M74HC21 81 R M74HC21C1R 

PIN CONNECTIONS (top view) 

' to 11 tz IJ 

No Internal 
Connection 

L.......I..IJL.j0 L.L.I.lu.L.L-...Is-71101 

~ ~ ~;:; ;! 
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M54/M74HC21 

TRUTH TABLE 

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 

H H H H H 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1' 9 1A to 2A Data Inputs 

2, 10 18 to 28 Data Inputs 

3, 11 NC Not Connected 

4, 12 1C to 2C Data Inputs 

5, 13 10 to 2D Data Inputs 

6,8 1Yto 2Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

B 

c 
D 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

Vt DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

PD Power Dissipation 

Tstg Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

lA 

1 B 

1C 

1D 

2A 

28 

2C 

2D 

LC10950 

v 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

+ 20 mA 

±20 mA 

±25 mA 

±50 mA 

500 (*) mW 

-65 to +150 oc 
300 oc 

Absolute Max1mum Ra~ngs are those values beyond which damage to the dev1ce may occur. Functional operation underthesecond1tion is not implied. 
(") 500 mW: = 65 °C derate to 300 mW by !OmWfC: 65 °C to 85 °C 
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M54/M74HC21 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VtH 

lo=-20 j.iA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

4.5 VtL lo=-4.0 mA 4.18 4.31 4.13 4.10 
I--

6.0 lo=-5.2 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output 2.0 
Vt = 

0.0 0.1 0.1 0.1 
Voltage I--

lo= 20 J.IA 4.5 VtH 0.0 0.1 0.1 0.1 
I-- v 
~ or 0.0 0.1 0.1 0.1 

~ 
VtL 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 

It Input Leakage 
6.0 Vt =Vee or GND ±0.1 ±1 ±1 J.IA 

Current 

Icc Quiescent Supply 6.0 Vt = Vee or GND 1 10 20 J.IA 
Current 
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M54/M74HC21 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 40 100 125 150 
tPHL Delay Time 

~ 13 20 25 30 ns 

6.0 11 17 21 26 

GiN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 25 
pF 

Capacitance 
( ) Ceo 1s defined as the value of the IC s 1ntemal equivalent capacitance wh1ch IS calculated from the operating current consumption IMthout load. 
(Refer to Test CircUit). Average opertlng current can be obta1ned by the following equatiOn lcc(opr) =CPO· Vex; • f1N + lrx;/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 

VIN 

Your 

s -10183 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 7 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 JlA (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
lPLH = lPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS27 

DESCRIPTION 
The M54/74HC27 is a high speed CMOS TRIPLE 
3-INPUT NOR GATE fabricated in silicon gate 
C2MOS 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 

GND GND 

February 1993 

M54HC27 
M74HC27 

TRIPLE 3-INPUT NOR GATE 

NC~ 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC27F1R M74HC27M1R 
M74HC27B1R M74HC27C1R 

PIN CONNECTIONS (top view) 

1A I 

18 2 

2A ' 

28 4 

2C , 

2Y s 

GND 7 

' \0 11 12 I] 

rt. Vee 

13 1 c 
12 1 y 

II 3C 

10 38 

9 3A 

s 3Y 

No Internal 
Connectron 
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M54/M74HC27 

TRUTH TABLE IEC Logic Symbol 

A B c y 

L L L H 

H X X L 1A 
X H X L 18 
X X H L 1 c 

2A 

PIN DESCRIPTION 28 

·PIN No SYMBOL NAME AND FUNCTION 
2C 

1, 3, 9 1A to 3A Data Inputs 3A 

2,4, 10 18 to 38 Data Inputs 38 

13, 5, 11 1C to 3C Data Inputs 3C 

12,6,8 1Y to 3Y Data Outputs lCI 0930 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

A 

B 
y 

c 

ABSOLUT.E MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

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

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Rat1ngs are those values beyond which damage to the dev1ce may occur. Functional operation under these cond1t1on 1s not 1mpl1ed. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC27 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 11A 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ V1L 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 ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 11A 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ 
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 

l1 Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 11A 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 1 10 20 llA 
Current· 
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M54/M74HC27 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 30 80 100 115 
IPHL Delay Time 4.5 10 16 20 23 ns 

r--
6.0 9 14 17 20 

CJN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 26 
pF 

Capacitance 
(") Gpo IS defined as the value of the IC"s Internal equ1valent capacitance which IS calculated from the operating current consumption Without load. 
(Refer to Test C~rcu1t). Average opertlng current can be obtained by the following equation. lcc(opr) =Gpo· Vee· f1N + lcc/3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

Vour 

LC11350 
S-10179 

TEST CIRCUIT Icc (Opr.) 

LC11360 

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

4/4 

178 



• HIGH SPEED 
tpo = 9 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 flA (MAX.) AT TA = 25 OC 

• COMPATIBLE WITH TIL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS27 

DESCRIPTION 

The M54/74HCT27 is a high speed CMOS TRIPLE 
3-INPUT NOR GATE fabricated in silicon gate 
C2MOS technology. 
It has the same high speed performance of LSTIL 
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. This integrated circuit has in
put and output characteristics that are fully 
compatible with 54/74 LSTIL logic families. 
M54/74HCT devices are designed to directly inter
face HSC2MOS systems with TIL and NMOS com
ponents. They are also plug in replacements for 
LSTIL devices giving a reduction of power consum
ption. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

.t -----

GND GND _._ _._ 

February 1993 

M54HCT27 
M74HCT27 

TRIPLE 3-INPUT NOR GATE 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT27F1 R M74HCT27M1 R 
M74HCT27B1R M74HCT27C1R 

PIN CONNECTIONS (top view) 

1A 1 1L Vee 

18 2 15 1 c 
2A 3 12 1Y 

28 < II 3C 

2C ' 10 38 

2Y 6 9 3A 

GND 7 8 3Y 

No Internal 
Connection 
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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 18 

X X H L lC 

2A 

PIN DESCRIPTION 28 

PIN No SYMBOL NAME AND FUNCTION 
zc 

1, 3, 9 1A to 3A Data Inputs 3A 

2,4, 10 1B to 3B Data Inputs 38 

13, 5, 11 1C to 3C Data Inputs 3C 

12,6,8 1Y to 3Y Data Outputs LCI0930 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

A 

B 
y 

c 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation sao n mW 

Tslq Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation underthesecondttiOn IS not 1m plied. 
(•) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HCT27 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.510 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time (Vee = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vt = lo=-20 JlA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VtH v or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VtL 

VoL Low Level Output Vt = lo= 20 J1A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VtH v or Ia= 4.0 mA 0.17 0.26 0.33 0.4 
VtL 

It Input Leakage 
5.5 

Vt = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

lee Quiescent Supply 5.5 Vt = Vee or GND 1 10 20 JlA 
Current 

8lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply Vt = 0.5V or 
current Vt = 2.4V 

Other Inputs at 
Vee or GND 

Ia= 0 
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M54/M74HCT27 

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. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time ns 

tPLH Propagation 4.5 12 19 24 29 
tPHL Delay Time ns 

GIN Input Capacitance 5 10 10 10 pF 
Gpo(*} Power Dissipation 48 

pF Capacitance 
(") Cpo 1s defined as the value of the IC"s Internal equ1valent capac1tanoe wh1ch 1s calculated from the opernbng current consumption Without load. 
(Refer to Test Circuit). Avernge operting current can be obtained by the following equabon. lcc(opr) = Cro • Vee • f1N + lccf.3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 

Your 

LC11350 

TEST CIRCUIT Icc (Opr.) 

LC11360 

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 !!A (MAX.) AT TA = 25 "C 

• HIGH NOISE IMMUNITY 
VNrH = VNrL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10LSTTLLOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS30 

DESCRIPTION 

The M54/74HC30 is a high speed CMOS 8-INPUT 
NAND GATE fabricated with silicon gate C2MOS 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 Vee~--: 

INPUT -CJt""' ~ 

GND GND 1--J 

February 1993 

NC= 

M54HC30 
M74HC30 

81NPUT NAND GATE 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC30F1 R M74HC30M1 R 
M74HC3081R M74HC30C1R 

PIN CONNECTIONS (top view) 

Vee 

NC 

H 

G 

NC 

Ne 

m "' u u u 
z u z 

> 

c H 

NC 

0 G 

E . 10 11 12 " 
No Internal S-6g77 

Connection 0 u u z 
> "- "' z z 
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M54/M74HC30 

TRUTH TABLE 

A 8 c 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 
X X X L X X X X H 

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

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

H H H H H H H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1, 2, 3, 4, A, 8, C, D, Data Inputs 

5, 6, 11, 12 E, F,G,H 

9 10 13 NC Not connected 

8 y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltaqe 

SCHEMATIC CIRCUIT (Per Gate) 

c r.--r-..... 
0 .._,-----.._ _ _, 

E r.___J--.. 

F .._,-----.._ _ _, 

G n.__r-, 

H.._,-----.._ _ _, 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC lnJJUt Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGNo DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

A & 

8 

c 
D (8) 

2Y 
E 

G 

H 

LC11230 

y 

Value Unit 
-0.5 to +7 v 

-0.5 to Vee + 0.5 v 
-0.5 to Vee + 0.5 v 

+ 20 mA 

±20 mA 

± 25 mA 

±50 mA 

soon mW 

-65 to +150 oc 
300 oc 

Absolute Max1mum Ratings are those values beyond which damage to the dev1ce may occur. Funct1onal operation under these cond1t1on IS not 1mpl1ed. 
(") 500 mW: o= 65 °C derate to 300 mW by 1 OmWfC: 65 •c to 85 •c 
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M54/M74HC30 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage o to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ Vt= 
1.9 2.0 1.9 1.9 

Output Voltage ~ VtH 
lo=-20 j.iA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ VtL 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 ~ Vt= 
0.0 0.1 0.1 0.1 

Voltage ~ VtH 
lo= 20 j.iA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ VtL lo= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 6.0 Vt = Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 6.0 Vt = Vee or GND 1 10 20 J.lA 
Current 

3/4 

185 



M54/M74HC30 

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

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 45 115 145 170 
IPHL Delay Time 

~ 15 23 29 34 ns 

6.0 13 20 25 29 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 20 
pF 

Capacitance . ( ) Cpo 1s 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 • f,N + Icc 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

Gns 

Your 

5-10179 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGHSPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 JlA (MAX.) AT TA = 25 "C 

• COMPATIBLE WITH TIL OUTPUTS 
VIH = 2V (MIN.) VIL = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS30 

DESCRIPTION 
The M54/74HCT30 is a high speed CMOS 8-INPUT 
NAND GATE fabricated with silicon gate C2MOS te
chnology. 

It has the same high speed performance of LSTIL 
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 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 LSTIL logic families. M54/74HCT devices 
are designed to directly interface HSC2MOS sy
stems with TIL and NMOS components. They are 
also plug in replacements for LSTIL devices giving 
a reduction of power consumption. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

J 

INPUT 

,.- Vee 

GND 
.... 

February 1993 

Vee~--: 

-CJ I o:em 

1-J GND 

M54HCT30 
M74HCT30 

8 INPUT NAND GATE 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT30F1R M74HCT30M1R 
M74HCT3081R M74HCT30C1R 

PIN CONNECTIONS (top view) 

NC 

H 

G 

NC 

NC 

m cr u u u 
z ~ z 

c H 

NC 

D 

E 

NC~ 9 10 It 12 13 

No Internal 
Connection 

a 
u z u 

u. C) z > z 
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M54/M74HCT30 

TRUTH TABLE 

A B c 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 
X X X L X X X X H 

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

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

H H H H H H H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1, 2, 3, 4, A, B, C, D, Data Inputs 

5, 6, 11, 12 E, F,G,H 
9 10 13 NC Not connected 

8 y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltape 

SCHEMATIC CIRCUIT (Per Gate) 

A n....----r--.. 

8 .._,----,__"' 

c 1>-----r--... 

D .._,.-----,_ _ _, 

E ~>----r--... 

F .._,.-----,_ _ _, 

G n-----r--.. 

H -.-----.._"' 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI DC Input Voltage 

Vo DC Output Voltage 

IlK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tstg Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

A & 

B 

c 
D (B) 

2Y 

F 

G 

H 

LC11230 

y 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

± 20 mA 

± 20 mA 

± 25 mA 

±50 mA 

500 (*) mW 

-65 to +150 oc 
300 oc 

Absolute Maximum Ratrngs are those values beyondwhrch damage to the devrce may occur. Functronal opera~on underthesecondrtron IS not rmplred. 

(') 500 mW: = 65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 
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M54/M74HCT30 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 
lr, It Input Rise and Fall Time (Vee = 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. 

VJH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH H1gh Level VJ = lo=-20 11A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VJH v or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VJL 

VoL Low Level Output VI= lo= 20 11A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VJH v or lo= 4.0 mA 0.17 0.26 0.33 0.4 
VJL 

II Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 !-!A 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 1 10 20 !lA 
Current 

t.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current V1 = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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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. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time ns 

tPLH Propaga!IOn 4.5 18 28 35 42 
tPHL Delay Trme ns 

CrN Input Capacitance 5 10 10 10 pF 

Cpa(') Power Dissipation 34 
pF 

Capacitance 
(") Cpo is defined as the value of the IC's internal equivalent capacrtance whrch rs calculated from the operatrng current consumptron without load 
(Refer to Test Circuit). Average opertrng current can be obtained by the following equation. lcc(opr) = Cpo • Voc • f1N + lac 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

Vaur 

SC06600 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 6 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
lcc=1!1A(MAX.)ATTA=25°C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS32 

DESCRIPTION 

The M54/74HC32 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 con
sumption. It achieves the high speed operation si
milar to equivalent LSTIL 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 

INPUT 

,.-Vee 

GND 
.... 

December 1 992 

GND 
NC~ 

M54HC32 
M74HC32 

QUAD 2-INPUT OR GATE 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

0 
M1R C1R 

(M1cro Package) (Chip Carner) 

ORDER CODES : 
M54HC32F1R M74HC32M1R 
M74HC32B1R M74HC32C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connect1on 
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M54/M74HC32 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

L L L 
L H H 

H L H 
H H H 

lA 

18 
IY 

2A 

28 
2Y 

PIN DESCRIPTION 3A 
3Y 

38 
PIN No SYMBOL NAME AND FUNCTION 

4A 
1, 4, 9, 12 1A to 4A · Data Inputs 

48 
2, 5, 10, 13 18 to 48 Data Inputs 

3, 6, 8, 11 1Y to 4Y Data Outputs 
LC10990 

7 GND Ground (OV) 

14 Vee Positive Supply_ Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current + 20 mA 

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

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation soon mW 

Tstg Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation underthese cond1t1on IS not1mplied. 
rl 500 mW: 2 65 'C derate to 300 mW by 1 OmWt'C: 65 'C to 85 'C 
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M54/M74HC32 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage 0 to Vee v 

Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,t, Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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 ~ 1.5 1.5 1.5 
Voltage ....i2.. 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input 2.0 0.5 0.5 0.5 
~ 

Voltage 4.5 1.35 1.35 1.35 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 

1---
lo=-20 f!A 4.5 VIH 4.4 4.5 4.4 4.4 

1--- v 
6.0 or 5.9 6.0 5.9 5.9 

1---
v,L 

~ lo=-4.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V,= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 f!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

4.5 V!L lo= 4.0 mA 0.17 0.26 0.33 0.40 r--
6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

v, =Vee or GND ±0.1 ±1 ±1 f!A 
Current 

Icc Quiescent Supply 6.0 v, = Vee or GND 1 10 20 f!A 
Current 

3/4 

193 



M54/M74HC32. 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
tTHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 24 75 95 110 
trHL Delay T1me 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

CIN Input Capacitance 5 10 10 10 pF 

Cro (•) Power Dissipation 21 
pF 

Capacitance 
(*) Gpo 1s defined as the value of the IC's Internal equ1valent capac1tance wh1ch IS calculated from the operat1ng current consumptiOn Without load 
(Refer to Test C~rcu1t). Average opert1ng current can be obtained by the following equat1on lcc(opr) ~Ceo • Vee • f1N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

vee 

VIN 

GND 

VouT 

VoL 
5-10209 

s -10183 

TEST CIRCUIT Icc (Opr.) 

S-10210 

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 JlA (MAX.) ATTA = 25 "C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2v (MIN.) V1L = o.av (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS32 

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 

INPUT 

GND GND 

February 1993 

NC= 

M54HCT32 
M74HCT32 

QUAD 2-INPUT OR GATE 

B1R 
(Plastic Package} 

M1R 

F1R 
(Ceramic Package} 

C1R 
(Micro Package} (Chip Carrier} 

ORDER CODES : 
M54HCT32F1R M74HCT32M1R 
M74HCT32B1R M74HCT32C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 

114 
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M54/M74HCT32 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

L L L 

L H H 

H L H 

H H H 

lA 

18 
IY 

2A 

28 
2Y 

PIN DESCRIPTION 3A 
3Y 

38 
PIN No SYMBOL NAME AND FUNCTION 

4A 
1, 4, 9, 12 1A to4A Data Inputs 

48 
2,5, 10,13 18 to4B Data Inputs 

3, 6, 8, 11 1Yto 4Y Data Outputs 
LC10990 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

:=JY 
LC11270 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IJK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsl Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Ratmgs are those values beyond whiCh damage to the dev1ce may occur. Functional operation under these cond1t1on IS not 1m plied. 
(") 500 mW: = 65 °C derate to 300 mW by t OmWfC: 65 °C to 85 °C 
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M54/M74HCT32 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rtse and Fall Time (Vee = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vt = lo=-20 ~A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VtH v or lo=-4.0 rnA 4.18 4.31 4.13 4.10 
VtL 

VoL Low Level Output Vt = lo= 20 ~A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VtH v 
or lo= 4.0 rnA 0.17 0.26 0.33 0.40 
VtL 

It Input Leakage 
5.5 

Vt = Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 5.5 Vt =Vee or GND 1 10 20 ~A 
Current 

~Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply Vt = 0.5Vor 
current Vt = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT32 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = tt = 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. 

ITLH Output Transition 4.5 8 15 19 23 ns 
ITHL Time 

tPLH Propagation 4.5 13 21 26 32 ns 
tPHL Delay Time 

GiN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 39 
pF Capacitance 

(") C,o IS defined as the value of the IC's Internal eqUivalent capacitance WhiCh IS calculated from the opembng current consumpbon without load. 
(Refer to Test Circun). Avemge operllng current can be obtained by the following equabon. lcc(opr) =CPO • Vee • f1N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

S-10209 

SC06180 

TEST CIRCUIT Icc (Opr.) 

S-10210 

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 13 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
lee= 4!1A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS42 

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 LSTIL 
combined with true CMOS low power consumption. 
A BCD code applied to the four inputs A-D selects 
one of ten decimal outputs YO-Y9, which goes low 
to fifteen gives a high level at all outputs. This device 
also can be used as 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. 
All inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

.-- v cc 

INPUT -
A~-----

GND GND 
.L.. -'-

December 1992 

M54HC42 
M74HC42 

BCD TO DECIMAL DECODER 

NC~ 

B1R 
(Plastic Package) 

~ I 
I \ 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC42F1R M74HC42M1R 
M74HC42B1R M74HC42C1R 

PIN CONNECTIONS (top view) 

I> If'! u u .. 
z~ 

Y2 B 

YJ c 
NC NC 

Vi 
vs v. 

• 10 11 , 
" 

No Internal 
I~ 

c z 
~ '~'~ Connect1on 

C) 
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M54/M74HC42 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

15, 14, 13, A, B,C, D Data Inputs 
12 

BCD/DEC 

1, 2, 3, 4, Yo to Vg Multiplexer Outputs 
5, 6, 7, 9, YO 

10, 11 Y1 

8 GND Ground (OV) A 
(15) YZ 

16 Vee Positive Supply Voltage 2 Y3 
c Y4 
D YS 

Y6 

LC1112D 

LOGIC DIAGRAM 
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M54/M74HC42 

FUNCTIONAL TABLE 

CODE No. 
BCD INPUTS DECIMAL OUTPUTS 

D c B A Yo y1 Y2 y3 Y4 Ys Ys Y7 _I Ys Vg 

0 L L L L L H H H H H H H I H H 

1 L L L H H L H H H H H H I H H 

2 L L H L H H L H H I H H H H H 

3 L L H H H H H L H H I H H H H 

4 L H L L H H H H L H I H H H H 

5 L H L H H H H H H L H H I H I 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 I 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 I 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 -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond wh1ch damage to the dev1ce may occur. Functional operat1on under these cond1!1on IS not 1m plied 
(') 500 mW. "65 'C derate to 300 mW by 1 OmW/'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage o to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operat1ng Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 

I 
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M54/M74HC42 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input c1.:.Q_ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input c1.:.Q_ 0.5 0.5 0.5 
Voltage ~ 1.35 1 35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level 2.0 
V1 = 

1.9 2.0 1.9 1.9 
Output Voltage 

-
lo=-20 11A 4.5 V1H 4.4 4.5 4.4 4.4 - v 

~ or 5.9 6.0 5.9 5.9 

~ VIL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output c1.:.Q_ 
VI = 

0.0 0.1 0.1 0.1 
Voltage 

~ V1H 
lo= 20 >lA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.IA 
Current 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr = lt = 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. 

tTLH Output Transition 2.0 30 75 95 110 
ITHL T1me r--- ns 

~ 8 15 19 22 

6.0 7 13 16 19 

tPLH Propagation ~ 64 130 165 195 
tPHL Delay Time 

~ 16 26 33 39 ns 

6.0 14 22 28 33 

CIN Input Capacitance 5 10 10 10 pF 

Gpo(') Power DissipatiOn 60 
pF Capacitance 

(*) Cpo 1s def1ned as the value of the IC's Internal equ1valent capacitance wh1ch IS calculated from the operat1ng current consumption w1thout load 
(Refer to Test CircUit). Average operting current can be obtained by the following equat1on Icc( apr)= CPO· Vee • f1N + Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

OUT- OF-PHASE 

OUTPUT 

IN-PHASE 

OUTPUT 

TEST CIRCUIT Icc (Opr.) 

5-10208 

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

L•'J SliS·lHOMSON 
'h III<IHQ;~OO!HI!:Il 

M54/M74HC42 
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M54HC51 
M74HC51 

DUAL 2 WIDE 2 INPUT AND/OR INVERT GATE 

• HIGH SPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 J.!A (MAX.) AT TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS51 

DESCRIPTION 
The M54/74HC51 is a high speed CMOS DUAL 2 
WIDE-2 INPUT AND/OR INVERT GATE fabricated 
in silicon gate C2MOS 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 

GNO GNO 

-- .1.. 

December 1992 

NC~ 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC51F1R M74HC51M1R 
M74HC51B1R M74HC51C1R 

PIN CONNECTIONS (top view) 

IC 

IB 

IF 

IE 

10 

IV 

No Internal 
Connection 
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M54/M74HC51 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1, 12, 13, 9, 1A to 1F Data Inputs 

10, 11 
2,3,4,5 2A to 2D Data Inputs 

8,6 1Y,2Y Data Outputs 
7 GND Ground COVl 
14 Vee Positive Supply VoltaQe 

TRUTH TABLE 

1A I 1B I 1C I 10 I 1E I 1F 1Y 
H I H I H I X I X I X L 
X I X I X I H I H I H L 

ALL OTHER COMBINATIONS H 

TRUTH TABLE 

2A I 2B I 2C I 20 2Y 
H I H I X I X L 

X I X I H I H L 
ALL OTHER COMBINATIONS H 

X= DON'T CARE 

LOGIC DIAGRAM 

IEC LOGIC SYMBOL 

lA 

18 

IC 

ID 

IE 

lf~-r--~~--~ 
2A 

28 --._ ___ _, 

2C 

20 

2A~ :: [>a- zv 
20 

lA 

IB 

IC 

10 

IE 

IF 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 
v, DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

Ia DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tslo Storage Temperature 
TL Lead Temperature (10 sec) 

IV 

Value 

-0.5 to +7 
-0.5 to Vee + 0.5 
-0.5 to Vee + 0.5 

+20 
+20 
+25 

+50 
500 (*) 

-65to +150 
300 

Unit 

v 
v 
v 

rnA 
rnA 
rnA 

rnA 
mW 
oc 

oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1bon IS not 1mpl1ed. 

(") 500 mW. = 65 •c demte to 300 mW by 1 OmWf'C: 65 "C to 85 "C 
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M54/M74HC51 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr,tr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VrH Hrgh Level Input 2.0 1.5 1.5 1.5 -
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VrL Low Level Input _1-Q__ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level _1-Q__ 
Vr = 

1.9 2.0 1.9 1.9 
Output Voltage ~ VrH 

lo=-20 J.IA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VrL 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 _1-Q__ 
Vr = 

0.0 0.1 0.1 0.1 
Voltage ~ VrH 

lo= 20 J.IA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VrL 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 

lr Input Leakage 
6.0 Vr =Vee or GND ±0.1 ±1 ±1 J.IA 

Current 

Icc Quiescent Supply 6.0 Vr = Vee or GND 1 10 20 J.IA 
Current 

-------------- ,.,, ~~~m~r::O!~~ 3/4 
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M54/M74HC51 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

trLH Output Transition ~ 30 75 95 110 
trHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

lPLH Propagation ~ 39 100 125 150 
lPHL Delay Time 4.5 13 20 25 30 ns 

r----
6.0 11 17 21 26 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 32 
pF 

Capacitance 
(*) CPo rs defined as the value of the IC's rnternal eqUivalent capac1tance wh1ch 1s calculated from the operating current consumption Without load. 
(Refer to Test Circuit). Average opert1ng current can be obtained by the following equation lcc(opr) ~Gpo • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

Vour 

s- 1o179 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC73 
M74HC73 

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

• HIGHSPEED 
fMAX = 75 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2iJA (MAX.) ATTA = 25 'C 

• HIGH NOISE IMMUNITY 
VNJH = VNJL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS73 

DESCRIPTION 
The M54/74HC73 is a high speed CMOS DUAL J-K 
FLIP FLOP WITH CLEAR fabricated in silicon gate 
C2MOS 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
Rendently of the clock condition when the clear input 
(CLR) is taken low. All inputs are equipped with pro
tection circuits against static discharge and transient 
excess voltage. 

·· 'INPUT"AND OUTPUT EQUIVALENT CIRCUIT 

.-Vee Vee~--~ 

INPUT -cwp~ ~ 

~-----

GND GND }-J· 
.I.. 

""'"' 

October1992 

NC= 

~~ 
urr~ UVYWfr 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC73F1R M74HC73M1R 
M74HC7381R M74HC73C1R 

PIN CONNECTIONS (top view) 

2K 

20 

2J 

:,-7101 

I~ m u ::! I~ z 

iK 10 

Ne Ne 

Vee GND 
Ne Ne 
2CK 2K 

No Internal 

I~ 1;:: Conned ion 
!i1 I~ ~ PC1DSI40 
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M54/M74HC73 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLR J K CK a a 
L X X X L H CLEAR 

H L L L_ On On NO CHANGE 

H L H L_ L H --
H H L L_ H L --
H H H L_ On On TOGGLE 

H X X s On On NO CHANGE 
X: DontCare 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 5 1CK, 2CK Clock Input 

2, 6 1QLB, Asyncronous Reset 
2CLR Inputs 

12, 9 10,20 True Flip-Flop Outputs 

13,8 10,20 Complement Flip-Flop 
Outputs 

14, 7,3, 10 1J, 2J, 1 K, Synchronous Inputs; 
2K Flip-Flop 1 And 2 

11 GND Ground (OV) 

4 Vee Positive Supply Voltage 

LC113BO 

LOGIC DIAGRAM 
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M54/M74HC73 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current +20 rnA 

loK DC Output Diode Current ±20 rnA 

Ia DC Output Source Sink Current Per Output Pin +25 rnA 
Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Ts1g Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond which damage to the deVIce may occur. Functonal operation under these cond"ltion is no!lmphed. 
(") 500 mW: = 65 •c demte to 300 mW by tomwfc: 65 "C to 65 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tl Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC73 

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. 

VJH High Level Input 2.0 1.5 1.5 1.5 
Voltage ~ v 4.5 3.15 3.15 3.15 

~ 
6.0 4.2 4.2 4.2 

V1L Low Level Input 2.0 0.5 0.5 0.5 
Voltage 1-- v 

~ 1.35 1.35 1.35 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 !!A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VJL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vi= 
0.0 0.1 0.1 0.1 

Voltage 
~ VJH 

lo= 20 !!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VJL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 f!A 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 2 20 40 f!A 
Current 
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M54/M74HC73 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation 2.0 42 125 155 190 
tPHL Delay Time r--

4.5 14 25 31 38 ns 
(CLOCK- 0) r--

6.0 12 21 26 32 
tPLH Propagation ~ 54 145 180 220 
tPHL Delay Time 

~ 18 29 36 44 ns 
(CLEAR- Q) 

6.0 15 25 31 37 
fMAX Maximum Clock ~ 6 15 4.8 4 

Frequency 
~ 30 60 24 20 MHz 

6.0 35 80 28 24 
tw(Hl Minimum Pulse ~ 18 75 95 110 
tw(L) Width 4.5 6 15 19 22 ns 

(CLOCK) r--
6.0 6 13 16 19 

tw(Ll Minimum Pulse 2.0 21 75 95 110 
Width r--

4.5 7 15 19 22 ns 
(CLEAR) r--

6.0 6 13 16 19 
Is Minimum Set-up 2.0 30 75 95 110 

Time r--
~ 8 15 19 22 ns 

6.0 6 13 16 19 
th Minimum Hold __1_,Q_ 0 0 0 

Time 
~ 0 0 0 ns 

6.0 0 0 0 

!REM Minimum ~ 25 75 95 110 
Removal Time ~ 7 15 19 22 ns 

6.0 6 13 16 19 
CJN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 35 
pF 

Capacitance 
n Ceo IS defined as the value of the IC's mtemal eqUIValent capacitance WhiCh IS calculated from the operating current consumpMn without load. 
(Refer to Test CircUit). Average opertlng current can be obtained by the following equafion. lcc(opr) =CPO • Vee • f,H lcc!2 (per FLIP/FLOP) 
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M54/M74HC73 

SWITCHING CHARACTERISTICS TEST 

eK 

a 

-----Vee 
_)~0"1. 

----'-+----------- GND 

---+...,-------- Vee 

} s_o·_'·--- GND 

1REM 
---y----.--~ VoH 

___J_VOL 

5-10148 

TEST CIRCUIT Icc (Opr.) 

S-10149 

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

SWITCHING CHARACTERISTICS TEST WAVEFORM 

etR 

GNO 

Vee 

eK CK 

GNO 

VoH 

a a 
Vot 

VoH 

a Q 

•ot 
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M54HC74 
M74HC74 

DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR 

• HIGH SPEED 
fMAX = 71 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2 flA (MAX.) AT TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
[loH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS7 4 

DESCRIPTION 

The M54/74HC74 is a high speed CMOS DUAL D 
TYPE FLOP WITH PRESET AND CLEAR fabrica
ted in silicon gate C2MOS technology. It has the sa
me high speed performance of LSTIL 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. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

r- Vee 

1'------

GND 
.... 

October 1992 

GND 
NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC74F1 R M74HC74M1 R 
M74HC74B1R M74HC74C1R 

PIN CONNECTIONS (top view) 

20 

NC 

2CK 

NC 

2PR 

No Internal 
Connection 
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M54/M74HC74 

TRUTH TABLE 

INPUTS 

CLR PR D CK 

L H X X 

H L X X 

L L X X 

H H L s 
H H H s 
H H X l_ 

X: Don't Care 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1' 13 1CLR, Asyncronous Reset -
2CLR Direct Input 

2, 12 1D,2D Data Inputs 

3, 11 1CK, 2CK Clock Input 
(LOW-to-HIGH, Edge-
Triggered) 

4, 10 1PR, 2PR Asyncronous Set - Direct 
Input 

5,9 10,20 True Flip-Flop Outpus 

6, 8 10,20 Complement Flip-Flop 
Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

CLOCK-----I 

DATA 

S-7001. ¢ 
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OUTPUTS 

Q Q 

L H 

H L 

H H 

L H 

H L 

On On 

IEC LOGIC SYMBOL 

1 PR 

1CK 

1D 

FUNCTION 

CLEAR 

PRESET 

NO CHANGE 

1Q 

10 

20 

2Q 

LC11330 



M54/M74HC74 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc Or IGNO DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond which damage to the dev1ce may occur. Func:llonal operabon undertihese condition IS not 1mphed 
(*) 500 mW:" 65 'C derate to 300 mW by IOmWf'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Vee Sup_Qiy Voltage 2 to 6 v 

V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC74 

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. 

VrH High Level Input __1_:2.._ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 iJ.A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

4.5 VrL lo=-4.0 mA 4.18 4.31 4.13 4.10 r-
6.0 lo=-5.2 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage 4.5 VrH 
lo= 20 iJ.A 0.0 0.1 0.1 0.1 

r- v 
~ or 0.0 0.1 0.1 0.1 

4.5 VrL 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 

lr Input Leakage 
6.0 

Vr =Vee or GND ±0.1 ±1 ±1 !-!A 
Current 

Icc Quiescent Supply 6.0 Vr =Vee or GND 2 20 40 !-(A 
Current 
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M54/M74HC74 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

hLH Output Transition ~ 30 75 95 110 
iTHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 48 150 190 225 
IPHL Delaynme 

~ 16 30 38 45 ns 
(CLOCK-Q) 

6.0 13 26 32 38 

IPLH Propagation ~ 51 150 190 225 
IPHL Dela~me 

~ 17 30 38 45 ns 
(CL, PR- Q) 

6.0 15 26 32 38 

I MAX Maximum Clock ~ 6.2 21 5 4.2 
Frequency 

~ 31 63 25 21 MHZ 

6.0 37 67 30 25 

IW(H) Minimum Pulse ~ 18 75 95 110 
IW(L) Width 

~ 6 15 19 22 ns 
(CLOCK) 

6.0 6 13 16 19 

IW(L) Minimum Pulse ~ 21 75 95 110 
Width ~ 7 15 19 22 ns 
(CL, PR) 

6.0 6 13 16 19 

Is Minimum Set-up ..3:Q_ 15 75 95 110 
Time ~ 4 15 19 22 ns 

6.0 3 13 16 19 

lh Minimum Hold ~ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 

I REM Minimum ~ 0 25 30 35 
Removal Time 

~ 0 5 6 7 ns 
(CL, PR) 

6.0 0 4 5 6 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 34 
pF 

Capacitance 
n C.o IS defined as the value of the IC's Internal equiValent capacitance Which IS calculated from the operating current consumption Without load. 
(Referto Test Circutt). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Vrx • IN+ lcc/2 (per FUP/FLOP) 
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M54/M74HC74 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

--'+---- GND 

CK 
~--Vee 
50"1. 

S-1016911 

----''+----- GND 

Vee 
CK 

TEST CIRCUIT Icc (Opr.) 

S-10161 

INPUT TRANSIENT TIME ISTHESAMEASTHAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. F2 = F1/2 

SWITCHING CHARACTERISTICS TEST WAVEFORM (K =Vee) 

(K=vee> 
Vee 

eLR 
D 

GND 

eK PR 

GND 

VoH 

a a 
VoL 

VQH 

Q Q 
VOL 

S-1016211 
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VoL 
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M54HCT74 
M74HCT74 

DUAL D TYPE FLIP FLOP WITH PRESET AND CLEAR 

• HIGH SPEED 
fMAX =53 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2 !lA (MAX.) AT TA = 25 ·c 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
[ioH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS74 

DESCRIPTION 
The M54/74HCT74 is a high speed CMOS DUAL D 
TYPE FLOP WITH PRESET AND CLEAR fabrica
ted in silicon gate C2MOS 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 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 =;d--~ 

INPUT -CJ 1 o~em ~ 

GND GND 1--J .... 

February 1993 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT74F1R M74HCT74M1R 
M74HCT74B1R M74HCT74C1R 

PIN CONNECTIONS (top view) 

20 

Ne 
1eK 

Ne 
2PR 

No Internal 
Connect1on 
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M54/M74HCT74 

TRUTH TABLE 

INPUTS 

CLR PR D CK 

L H X X 
H L X X 
L L X X 
H H L s 
H H H s 
H H X L_ 

X: Don't Care 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1' 13 1CLR, Asyncronous Reset -
2CLR Direct Input 

2, 12 1D, 2D Data Inputs 

3, 11 1CK, 2CK Clock Input 
(LOW-to-HIGH, Edge-
Triggered) 

4, 10 1PR, 2PR Asyncronous Set - Direct 
Input 

5, 9 10,20 True Flip-Flop Outpus 

6, 8 10,20 Complement Flip-Flop 
Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

LOGIC DIAGRAM 

CLOCK----I 

DATA 

2/6 

222 

OUTPUTS 

Q Q 

L H 

H L 

H H 

L H 

H L 

On On 

IEC LOGIC SYMBOL 

lPR 

lCK 

10 

FUNCTION 

CLEAR 

PRESET 

NO CHANGE 

lQ 

lQ 

2Q 

2Q 

LC11330 



M54/M74HCT74 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstq Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ratmgs are those values beyond which damage to the dev1ce may occur Functional operat1on under these cond1~on IS not 1m plied 
(') 500 mW. = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) o to 500 ns 
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M54/M74HCT74 

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 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 ~ lo~-20 JlA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or lo~-4.0 mA 4.18 4.31 4.13 4.10 
V1L 

VoL Low Level Output V1 ~ lo~ 20 flA 0.0 0.1 0.1 0.1 
Voltage 

4.5 V1H v 
or lo~ 4.0 mA 0.17 0.26 0.33 0.4 
VIL 

h Input Leakage 
5.5 

V1 ~ Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 5.5 V1 ~Vee or GND 2 20 40 JlA 
Current 

<lice Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 ~ 0.5V or 
current V1 ~ 2.4V 

Other Inputs at 
Vee or GND 

lo~ 0 

_41_6 ______________________ ·~~~~~~~~ 
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· M54/M74HCT74 

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

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time ns 

IPLH Propagation 4.5 21 33 41 50 
IPHL Delay Time ns 

(CLOCK- Q) 

IPLH Propagation 4.5 18 30 38 45 
IPHL Delat_Iime ns 

(CL, PR - Q, Q) 

IMAX Maximum Clock 4.5 27 48 22 18 
MHz Frequency 

IW(H) Mmimum Pulse 4.5 6 15 19 23 
twiLl Width ns 

(CLOCK) 

tw(L) Minimum Pulse 4.5 8 15 19 23 
Width ns 
ICL, PR) 

Is Minimum Set-up 4.5 7 15 19 23 
T1me ns 

th Minimum Hold 4.5 0 0 0 
Time ns 

I REM Mmimum 4.5 1 5 5 6 5 8 
Removal T1me ns 
(CL, PR) 

c,N Input Capacitance 5 10 10 10 pF 
Cpo (') Power Dissipation 32 

pF Capacitance 
(') Ceo 1s def1ned as the value of the IC's 1nternal equ1valent capacitance wh1ch IS calculated from the operating current consumption Without load 
(Refer to Test Circu1t) Average operting current can be obtamed by the followmg equat1on lcc(opr) ~Ceo • Vee • f1N + lcc/2 (per FLIP/FLOP) 
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M54/M74HCT74 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

--'+----GND 
~--Vee 

CK 

S-1016911 

CK 

Q 

TEST CIRCUIT Icc (Opr.) 

INPUTTRANSIENTTIMEISTHESAMEASTHAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST F2 = F1/2 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

3V 
3V 

D 

GND CLR 
GND 

3V 

CK Pii 
GND GND 

VoH Yo, 
Q 

Q 

VaL VoL 

VoH 0 
YaH 

0 

VoL Yo, 

SC06B40 
SC065SO 
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• HIGH SPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 211A (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS75 

DESCRIPTION 

The M54/74HC75 is a high speed CMOS 4-BIT D
TYPE LATCH fabricated in silicon gate C2MOS te
chnology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con
sumption. It contains two groups of 2-bit latches con
trolled by an enable input (G1•2 or G3•4). These two 
latch groups can be used in different circuits. Each 
latch has Q and a outputs (1 Q - 40 and 1 Q - 40). 
The da.!§t applied to the data input is transfered to the 
Q and Q outputs when the enable input is taken high 
and the outputs will follow the data input as long as 
the enable input is kept high. When the enable input 
is taken low, the information data applied to the data 
input is retained at the outputs. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

.- Vee 
Vee ~-~r-: 

INPUT -CJ I '~'"' ....... 

GND GND ]_ ........ J 

December 1992 

NC= 

M54HC75 
M74HC75 

4 BIT D TYPE LATCH 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC75F1 R M74HC75M1 R 
M74HC7581 R M74HC75C1 R 

PIN CONNECTIONS (top view) 

20 20 

G1·2 

NC NC 

Vee GND 

3D 30 

No Internal !; I~ \1 
"" 

g 
Connection PC10S90 
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M54/M74HC75 

TRUTH TABLE IEC LOGIC SYMBOL 

INPUTS OUTPUTS 
FUNCTION 

D G Q Q 
L H L H 

H H H L 
X L On On LATCH 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1, 14, 11,8 10to 40 Complementary Latch 

Outputs 

2 3 6, 7 1D to 4D Data Inputs 
4 G3 • 4 Latch Enable Input, 

latches 3 and 4 
13 G1 • 2 Latch Enable Input, 

latches 1 and 2 LCIIIJO 

16, 15 10, 9 10to 40 Latch Outputs 

12 GND Ground (OV) 

5 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT 

G1•2~ 
0a iila 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current +20 rnA 
loK DC Output Diode Current ±20 rnA 
lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current +50 rnA 

Po Power Dissipation 500 (*) mW 

Tslg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ra~ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional opera~on under these cond1tion 1s not 1m plied. 
(')500 mW:,;65 "C derateto300 mW by 10mWf'C: 65 •cto 85 •c 
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M54/M74HC75 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VtH 

lo=-20 J.lA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 

~ VtL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vt = 
0.0 0.1 0.1 0.1 

Voltage 
~ VtH 

lo= 20 J.lA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ VtL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

Vt =Vee or GND ±0.1 ±1 ±1 I! A 
Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 2 20 40 I! A 
Current 
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M54/M74HC75 

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. 

lrLH Output Transition ~ 25 75 95 110 
lrHL Time 

~ 7 15 19 22 ns 

6.0 6 13 16 19 

IPLH Propagation ~ 36 110 140 165 
IPHL Delay Time 

~ 12 22 28 33 ns 
(DATA-Q) 

6.0 10 19 24 28 

IPLH Propagation ~ 40 125 155 190 
IPHL Delay Time 

~ 13 25 31 38 ns 
(G-Q) 6.0 11 21 26 32 

lw(HJ Minimum Pulse ~ 18 75 95 110 
Width(G) 

~ 6 15 19 22 ns 

6.0 6 13 16 19 

Is Minimum Set-up ~ 50 65 75 
Time 

~ 10 13 15 ns 

6.0 9 11 13 

th Minimum Hold ~ 25 30 40 
Time 

~ 5 6 8 ns 

6.0 4 5 7 
c,N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 30 pF 
Capacitance . . (*) Cpo 1s defined as the value of the IC s 1nternal equ1valent capacitance wh1ch 1s calculated from the operat1ng current consumption Without load . 

(Refer to Test Circuit). Average operting current can be obtained by the following equa~on. lcc(opr) = Cpo • Vrx; - f1N + lrx; 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

0 

G 

a 

S-10165 
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TEST CIRCUIT Icc (Opr) 

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



• HIGH SPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

il LOW POWER DISSIPATION 
Icc= 2j.LA (MAX.) AT TA = 25 oc 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2 V (MIN.).VIL = 0.8 V (MAX.) 

• OUTPUT DRIVE CAPABILITY 10 LSTTL LOADS 
• SYMMETRICAL OUTPUT IMPEDANCE 

IIOH I = loL = 4 rnA (MIN.) 
• PIN AND FUNCTION COMPATIBLE WITH 

54/74LS75 

DESCRIPTION 
TheM54!74HCT75isahighspeedCMOS4-BITD-TYPE 
LATCH fabricated in siftcon 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-btt -latches colltrolled by an enable input 
(G1 • 2 or G3 • 4). These two latch grou~ can be used 
in_fiifferent d~tts. Each latch has Q and Q outputs (1 Q-
4Qand 1Q-4Q). Thedataappliedtothedatainputistran
sfered to the Q and Q outputs when the enable input is 
takenhighandtheoutputswillfollowthedatainputaslong 
as the enable input is kept high. When the enable input is 
taken low, the information data applied to the data input is 
retained at the outputs. All inputs are equipped with pro
tection circutts against static discharge and transient· ex
cess voltage. This integrated circuit has input and output 
characteristics that are fully oompatible with 54174 LSTTL 
logic families. M54/74HCT devices are designed to direc
tly interface HSc2MOS systems with TTL and NMOS 
oomponents. They are also plug in replacements for 
LSTTL devices giving a reduction of power oonsumption. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee Vcc=J--1 
INPUT -CJ l o~m -

GND GND 1--J 
January 1993 

NC= 

M54HCT75 
M74HCT75 

4 BIT D TYPE LATCH 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT75F1R M74HCT75M1R 
M74HCT7581R M74HCT75C1R 

PIN CONNECTIONS (top view) 

S·6171 

e ~~ u ~ 0 z "' 

20 20 
G1·2 

NC NC 

Vee GND 

3D 30 

No Internal ~ '51 u ~ g 
Conneelion z 

PC10890 
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M54/M74HCT75 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

D G Q Q 

L H L H 

H H H L 

X L Qn Qn LATCH 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 4, 11,8 1Qto4Q Complementary Latch 
Outputs 

2,3, 6, 7 1D to 40 Data Inputs 

4 G3 • 4 Latch Enable Input, 
latches 3 and 4 

13 G1 • 2 Latch Enable·lnput, 
latches 1 and 2 

15, 15, 10,9 1Qto4Q Latch Outputs 

12 GND Ground (OV} 

5 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tslg Storage Temperature 

TL Lead Temperature (10 sec} 

IEC LOGIC SYMBOL 

20 

3D 

LC1 1130 

Value 

-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

+ 20 

±20 

±25 

±50 

500 (*} 

-65 to +150 

300 

10 

20 

30 

30 

40 

40 

Unit 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolute MaxiTTlum Rat1ngsarethose values beyond whrch damage to the deVIce may occur. Functional operation underlhesecond1t1oms not1mphed. 
(') 500 mW:" 65 'C derate to·soo mW by 1 OmWfC: 65.'C to 85 'C 
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M54/M74HCT75 

RECOMMENDED .OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5to 5.5 v 
Vt Input Voltage ; 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,.tt Input Rise and Fall Time (Vee = 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 
(V) 

·Min. Typ. Max. Min. Max. Min. Max. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level v, = lo=-20 ~ 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VtH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VtL 

VoL Low Level Output v, = lo= 20 ~ 0.0 0.1 0.1 0.1 
Voltage 

4.5 
VtH v 
or lo= 4.0 mA 0.17 0.26 0.33 0.4 
VtL 

It Input Leakage 
5.5 

Vt = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 5.5 v, =Vee or GND 2 20 40 JlA 
Current 

Alec Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply Vt = 0.5Vor 
current Vt = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT75 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = 1t = 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. 

lTLH Output Transition 4.5 8 15 19 22 
lTHL Time ns 

tPLH Propagation 4.5 18 28 35 42 
tPHL Delay Time ns 

(DATA-Q) 

tPLH Propagation 4.5 21 33 41 50 
tPHL Delay Time ns 

(G-O) 

tw(HI Minimum Pulse 4.5 8 15 19 22 
Width(G) ns 

Is Minimum Set-up 4.5 4 10 13 15 
Time ns 

th Minimum Hold 4.5 5 5 8 
Time 

ns 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 61 pF 
Capacitance 

(') Cpo is defined as the value of the IC's Internal equivalent capac1tance wh1ch IS calculated from the operating current consumpt1on Without load. 
(Refer to Test C~rcuit). Average operting current can be obtained by the following equation. lcc(opr) = CPO • Vet:. • f1N + let:. 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

Sn• 6ns 

G 
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'INPUT WAVEFORM ISTHESAMEASTHATINCASEOF SWIT
CHING CHARACTERISTICS TEST. 



M54HC76 
M74HC76 

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

• HIGH SPEED 
fMAX = 65 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2 ~(MAX.) AT 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS76 

DESCRIPTION 

The M54/74HC76 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. 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 

r Vee 

Jl" 
INPUT 

J -----

GND GND 
_._ --

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC76F1R M74HC76M1R 
M74HC76B1 R M74HC76C1 R 

PIN CONNECTIONS (top view) 

IJ 

NC 

Vee 

iCK 

IQ 

GND 

NC 

2K 

20 

No Internal 
Connection ~ ~ I~ PCI0920 
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M54/M74HC76 

TRUTH TABLE 

INPUTS 

CLR PR J K 
L H X X 

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

H H L H 

H H H L 

H H H H 

H H X X 
X: Don't Care 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 6 1CK, 2CK Clock Input (HIGH to 
LOW edge triggered) 

2, 7 1PR, 2PR Set Inputs (Active LOW) 

3, 8 1CLR, Asynchronous Reset 
2CLR Inputs (Active LOW) 

4, 9 1J,2J Data Inputs: Flip-Flop 1 
and 2 

10, 14 10,20 Complement Flip-Flop 
Outputs 

11,15 10,20 True Flip-Flop Outputs 

16, 12 1K, 2K Data Inputs: Flip-Flop 1 
and 2 

5 GND Ground (OV) 

13 Vee Positive Supply Voltage 

LOGIC DIAGRAM (1/2 Package) 

PRESET 

K 
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CK 
X 

X 
X 

l_ 
l_ 
l_ 
l_ 

S 

OUTPUTS 

a a 
L H 

H L 

H H 

On On 
L H 

H L 

On On 
On On 

IEC LOGIC SYMBOL 

1 PR 

1 J 

1Ci< 

2PR 

2J 

2CK 

FUNCTION 

CLEAR 

PRESET 

NO CHANGE 

TOGGLE 

NO CHANGE 

10 

10 

LC11340 



M54/M74HC76 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
irK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ± 20 mA 

Ia DC Output Source Sink Current Per Output Pin ±25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 5oo n mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Raungs are those values beyondwh1ch damage to the dev1ce may occur. Functional operation under these cond1t1on IS not1mphed. 
(") 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Vee Supply Voltage 2 to 6 v 

V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54/M74HC76 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ VI~ 1.9 2.0 1.9 1.9 
Output Voltage ~ V1H 

lo~-20 ~ 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ V1L 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 ~ V1 ~ 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

Ia~ 20 ~ 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VIL Ia~ 4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia- 5.2 mA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 ~Vee or GND ±0.1- ±1 ±1 f!A 
Current 

Icc Quiescent Supply 6.0 V1 ~Vee or GND 2 20 40 f!A 
Current 
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M54/M74HC76 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr = lf = 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. 

hLH Output Transition F 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

lPLH Propagation ~ 60 125 155 190 
lPHL DelayTi~ ~ 15 25 31 38 ns 

(CK- Q, Q) 
6.0 13 21 26 32 

IPLH Propagation 2.0 76 140 175 210 -
lPHL ~Time ns - 4.5 18 28 35 42 

(CLR, PR - Q, Q) -
6.0 16 24 30 36 

fMAX Maximum Clock 2.0 6.2 21 5.0 4.2 -
Frequency 4.5 31 63 25 21 MHz 

-
6.0 37 67 30 25 

IW(H) Minimum Pulse ~ 18 75 95 110 
lw(L) Width ~ 6 15 19 22 ns 

(CLOCK) 6.0 6 13 16 19 
lw(L) Minimum Pulse ~ 22 75 95 110 

Width ~ 6 15 19 22 ns 
(CLR, PR) 6.0 6 13 16 19 

Is Minimum Set-up ~ 25 75 95 110 
T1me ___!§__ 7 15 19 22 ns 

6.0 6 13 16 19 
lh Minimum Hold ~ 0 0 0 

Time 
~ 0 0 0 ns 

6.0 0 0 0 
I REM Minimum ~ 20 75 95 110 

Removal Time 
~ 6 15 19 22 ns 

(CLR, PR) 6.0 5 13 16 19 

C1N Input Capacitance 5 10 10 10 pF 

Cro (*) Power Dissipation 38 
pF 

Capacitance 
(") Cpa IS defined as the value of the IC's mternal eqUivalent capacitance wh1ch 1s calculated from the operabng current consumpt1on Without load. 
(Refer to Test C~rcu1t). Average opert1ng current can be obtamed by the follow1ng equat1on. lcc(opr) ~CPO· Vee· f1N + lccl2 (per FLIP/FLOP) 

lifi ~~~;~~r::~~~l: . _____________ 5_16 
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M54/M74HC76 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

TEST CIRCUIT Icc (Opr.) 

S-10170 

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

6/6 
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• HIGH SPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 211A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS77 

DESCRIPTION 
The M54/74HC77 is a high speed CMOS4-BIT D-TY
PE LATCH fabricated in silicon gate C2MOS techno
logy. It has the same high speed performance of 
LSTIL combined with true CMOS low power consu m
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 (1 D, 2D, or 3D, 4D) are tran
sfered to the 0 outputs (1 0, 20, or 30, 40) 
respectively when the enable input (G1 • 2 or G3 • 4) 
is taken high. The 0 outputs will follow the data inputs 
as long as the 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 0 outputs. All inputs 
are equipped with protection circuits against static di
scharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

A 

INPUT 

-Vee 

. -----

GND GND 
_._ -

October 1992 

NC~ 

M54HC77 
M74HC77 

4-BIT D-TYPE LATCH 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC77F1R M74HC77M1R 
M74HC77B1R M74HC77C1R 

PIN CONNECTIONS (top view) 

0 := u ~ 0 
N z N 

Gt·2 

Ne Ne 

v cc GND 

Ne NC 

30 NC 

No Internal ~ u !;! '.J Sl 
Connect1on 

z 
PC10950 
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M54/M74HC77 

·TRUTH TABLE IEC LOGIC SYMBOL 

INPUTS 
OUTPUTS 

FUNCTION 

D G Q 

L H L 

H H H 1D 
X L On 

X· Don't Care 

LATCH 
C1 

10 

C2 

PIN DESCRIPTION. 20 
20 

PIN No SYMBOL NAME AND FUNCTION 3D 
30 

1,2,5,6 1D to 40 Data Inputs 

3 G3 • 4 Latch Enable Input, 
Latches 3 and 4 

C3 
G3•4 

C4 
40 

7, 10 NC No Internal Connection 4D 

8, 9, 13, 14 10 to 40 Latch Outputs 
LC11440 

12 G1 • 2 Latch Enable Input, 
Latches 1 and 2 

11 GND Ground (OV) 

4 Vee Positive Supply Voltage 

"LOGIC DIAGRAM 

10 

1!1• 

20 

2/5 
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M54/M74HC77 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGNO DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond which damage to the device may occur. Functional operabon under these cond1tion is not 1mpl1ed. 
(') 500 mW: = 65 •c derate to 300 mW by 10mWfC: 65 •c to 65 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40to +85 oc 

lr,tl Input R1se and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V Oto500 

Vee= 6 V Oto400 
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M54/M74HC77 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 flA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI= 
0.0 0.1 ,0.1 0.1 

Voltage 
~ VIH 

Ia= 20 flA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 flA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 2 20 40 flA 
Current 
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M54/M74HC77 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation 2.0 39 100 125 150 -
IPHL Delay Time ~ 13 20 25 30 ns 

(DATA- Q) 
6.0 11 17 21 26 

IPLH Propagation 2.0 39 100 125 150 -
IPHL Delay Time ~ 13 20 25 30 ns 

(G- Q) 
6.0 11 17 21 26 

IW(H) Minimum Pulse 2.0 - 15 75 95 110 
W1dth 

~ 6 15 19 22 ns 
(G) 

6.0 6 13 16 19 

Is Minimum Set-up ~ 15 50 65 75 
Time 

~ 3 10 13 15 ns 

6.0 3 9 11 13 

lh Minimum Hold ~ 25 30 40 
T1me 

~ 5 6 8 ns 

6.0 4 5 7 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (") Power Dissipation 20 
pF Capacitance 

(") Ceo IS defined as the value of the IC's Internal equ1valent capacitance wh1ch 1s calculated from the operating current consumption WlthoU11oad. 
(Refer to Test CirCUit). Average opert1ng current can be obtained by the following equation Icc( apr)= Ceo· Vee • f,N + lcc14 (per FLIP/FLOP) 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

0 

G 

Q 

Vee 

GNO 

Vee 

GNO 

VoH 

VOL 

TEST CIRCUIT Icc (Opr) 

10 

20 

INPUT WAVEFORM IS THE SAVE AS THAT IN CASE OF SWIT
CHING CHARACTERISTICS TEST. 
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M54HC85 
M74HC85 

4-BIT.MAGNITUDE COMPARATOR 

• HIGH SPEED 
tpo = 22 ns (TYP.) at Vee = 5 V 

• LOW POWER DISSIPATION 
Icc = 4 11A (MAX.) at TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS85 

DESCRIPTION 

The M54/74HC85 is a high speed CMOS 4-BIT MA
GNITUDE COMPARATOR fabricated in silicon gate 
C2MOS 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 

-Vee Vee~--: 

INPUT -C*"m ~-----

GND GND 1--J ... 

December 1992 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

NC= 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC85F1 R M74HC85M1 R 
M74HC85B1R M74HC85C1R 

PIN CONNECTIONS (top view) 

A:BIN 

A>BIN 

NC 

vee 

A3 

82 

A2 

A 1 

81 

AO 

80 

82 

A2 

NC 

A 1 

81 

No Internal 
Connect ron 
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M54/M74HC85 

PIN DESCRIPTION 

PIN No SYMBOL 
2 INA<8 

3 INA-8 

4 INA>8 

5 OUTA>8 

6 OUTA-8 

7 OUTA<8 

9, 11, 14, 1 Bo to 83 

10, 12, 13, 15 Ao to A3 
8 GND 

16 Vee 

LOCIG DIAGRAM 

COMPARWG 
I,..PI.JlS 

IEC LOGIC SYMBOL 

NAME AND FUNCTION 
A<B Expansion Input 

A=B Expansion Input 

A>B Expansion Input 

A>B Expansion Output 

Ao }"'" A, 

A, 

A, 

A=B Expansion Output A<B < 

A<B Expansion Output A=B 

Word B Inputs A>8 > 

Word A Inputs 

Ground (OV) 

Positive Supply Voltage 

So 

} 8, 

a, 
a, 

~Jit«il ::: : ___ -----------t------'-.r 

.,,,._, ____ _ 
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P<O 
(7) 

A<B 

P=O 
(6) 

A=8 

P>O 
(5) 

A>8 

LC111_.0 



· M54/M7'4HC85 

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 AO>BO X X X H L L 

L L L H H L 

X X H L L H 
A3=B3 A2=B2 A1=B1 AO=BO 

L H L L H L 

H L L H L L 

H H L L L L 

A3=B3 A2=B2 A1=B1 AO<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:DONTCARE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ± 20 mA 

Ia DC Output Source Sink Current Per Output Pin ± 25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (') mW 

Tst Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur. Functronal operatron under these condrtron IS notrmplred. 
(') 500 mW· = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC85 

RECOMMENDED OPERATING CONDITIONS 

Symbol .Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee =-6 V 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. 

VrH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 4 VrH 
lo=-20 11A 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ 
VrL la=-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 ~ Vr= 
0.0 0.1 0.1 0.1 

Voltage 
~ VrH 

Ia= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VrL Ia= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 mA 0.18 0.26 0.33 0.40 

lr Input Leakage 
6.0 Vr =Vee or GND ±0.1 ±1 ±1 I! A 

Current 

Icc Quiescent Supply 6.0 Vr = Vee or GND 4 40 80 I! A 
Current 
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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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

lPLH Propagation ~ 96 185 230 280 
tPHL Delay Time 

~ 24 37 46 56 ns 
(A, B-OUT) 

6.0 20 31 39 48 

tPLH Propagation ~ 48 95 120 145 
tPHL Delay Time ~ 12 19 24 29 ns 

(CASCADE-OUT) 
6.0 10 16 20 25 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 23 
pF Capacitance 

(•) CPa IS defined as the value of the IC"s internal eqwvalent capac1tance WhiCh IS calculated from the operatng current consumption without load. 
(Refer to Test Circuit). Average opert1ng current can be obtained by the following equation. lcc(opr) =CPO • Vee • f1N +Icc 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

INPUT 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

6 ns Gns 

5-10173 

TEST CIRCUIT Icc (Opr.) 

INPUTWAVEFORM ISTHESAMEASTHAT IN CASE OF SWIT
CHING CHARACTERISTICS TEST. 
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M54/M74HC85 

TYPICAL APPLICATION 

(LSB) 
AO A1 A2 A3 

BO 61 B2 B3 
LSB 

A-DATA 

M A5 A6 A7 

B4B5B6B7 

B- DATA 

LSB ; lowest sigmf1cant bit MSB ~ MOST SIGNIFICANT BIT 

(MSB) 
_____ An 

_____ Bn 
MSB 

5-10175 

COMPARING INPUTS 
CASCADING INPUTS 

A>B A:B A<B A>B 

(A)>( B) X X X H 

H L L H 
(A)=(B) X H X L 

L L H L 

(A)<( B) X X X L 
X.DONTCARE 
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A>Bour 

A;Bour 

A>BouT 

OUTPUTS 

A=B 

L 

L 

H 

L 

L 

A<B 

L 

L 

L 
H 

H 



• HIGH SPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 11A (MAX.) AT TA = 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS86 

DESCRIPTION 
The M54/74HC86 is a high speed CMOS QUAD 
EXCLUSIVE OR GATE fabricated in silicon gate 
C2MOS 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 circuits 
against static discharge and transient excess volt
age. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

, Vee 

·~~
INPUT 

GND ... 

December 1 992 

Vee~--~ 

-CJ l '~""' 
GND 1--J 

M54HC86 
M74HC86 

QUAD EXCLUSIVE OR GATE 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HC86F1R M74HC86M1R 
M74HC86B1R M74HC86C1R 

PIN CONNECTIONS (top view) 

~ $ ~ ~ ~ 

1Y 4A 

NC NC 

2A 4Y 

NC NC 

28 38 

9 10 11 12 13 

S-7027 

No Internal ,_no 
N Z Z ~ ~ 

Connection "' 
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M54/M74HC86 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

L L L 

L H H 

H L H 

H H L 

lA 

18 
1Y 

2A 

28 
2Y 

PIN DESCRIPTION 3A 
3Y 

38 
PIN No SYMBOL NAME AND FUNCTION 

4A 
1,4,9,12 1A to 4A Data Inputs 

48 
2,5, 10,13 18 to 48 Data Inputs 

3,6,8, 11 1Y to 4Y Data Outputs 
LC11010 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

y 

B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolule Max1mum Rat1ngs are those values beyondwh1ch damage to the dev1ce may occur. Functional operabon under these cond1bon IS not1mpl1ed. 
(') 500 mW: "65 'C derate to 300 mW by 1 OmWt'C: 65 'C to 85 'C 
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M54/M74HC86 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter .Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 

. 
0 to Vee v 

Vo Output Voltage 0 to Vee v 
Top Operating Temperature:· M54HC Series. -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, It Input R1se and Fall Time Vee~ 2 V 0 to 1000 ns 

Vee~ 4.5 V 0 to 500 

Vee~ 6 V o 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. 

V1H High Level Input ~ 1.5 1.5 1.5 I 
Voltage 

~ 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 r-- v 4.5 1.35 1.35 1.35 r--

6.0 1.8 1.8 1.8 

VoH High Level ~ VI ~ 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo~-20 >LA 4.4 4.5 4.4 4.4 
v 

I~ or 5.9 6.0 5.9 5.9 I 

~ V1L 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 ~ v~~ 0.0 0.1 0.1 0.1 
Voltage 

~ V1H 
lo~ 20 11A 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L lo~ 4.0 mA 0.17 0.26 0.33 1 I 0.40 

6.0 lo~ 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 ~ Vee or GND ±0.1 :!:1 
I 

±1 llA 
Current 

lee Quiescent Supply 6.0 V1 ~ Vee or GND 1 10 
I 

20 11A 
Current 

3/4 

255 



M54/M74HC86 

AC "ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 2.0 - 30 75 95 110 
trHL Time 4.5 8 15 19 22 ns 

-
6.0 7 13 16 19 

tPLH Propagation 2.0 - 56 110 140 165 
tPHL Delay Time 4.5 14 r----- 22 28 33 ns 

6.0 12 19 24 28 

GIN Input Capacitance 5 10 10 10 pF 

Cpa(') Power Dissipation 26 
pF 

Capacitance 
n Cpa IS defined as the value of the IC's Internal equivalent capacitance WhiCh IS calculated from the operatrng current consumptron Without load 
(Refer to Test Crrcu1t). Average opert1ng current can be obtarned by the following equatron lce(opr) ~Ceo • Vee • frN + lcc/4 (per Gate) 

SWITCHING. CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

Vour 
(SW ~GND) 

Vour 
(SW ~ Vee) 

LC11170 

S-10220 

TEST CIRCUIT Icc (Opr.) 

~10221 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGHSPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

·• LOW POWER DISSIPATION 
Icc= 1 j.LA (MAX.) AT TA = 25 ·c 

• ·COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

•-BALANCED PROPAGATION DELAYS 
IPLH = IPHL 

·• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS86 

'DESCRIPTION 

The M54/74HCT86 is a high speed CMOS QUAD 
. EXCLUSIVE OR GATE fabricated in silicon gate 
C2MOS 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 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 HSC2MOS 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 CIRCmT 

-Vee 

INPUT 

GND GND 

-

February 1993 

M54HCT86 
M74HCT86 

QUAD EXCLUSIVE OR GATE 

NC~ 

-B1R 
(Plastic Package) 

M1R 
(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HCT86F1R .M74HCT86M1R 
M74HCT86B1R M74HCT86C1R 

PIN CONNECTIONS (top view) 

~ <'-' -z tl !0! 

1Y •• 
NC NC 

2A 4Y 

NC NC 

2B 3B . 10111213 

5·7027 

No Internal l:i "<.> z z ;:; ;\. 
Connection "' 
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M54/M74HCT86 

TRUTH TABLE 

A 8 y 

L L L 

L H H 

H L H 

H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A to 4A Data Inputs 

2, 5, 10, 13 1 B to 48 Data Inputs 

3, 6, 8, 11 1Yto 4Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tstg Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

lA 

18 

2A 

28 

3A 

38 

4A 

48 

y 

Value 

-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

± 20 

± 20 

± 25 

±50 

soon 
-65 to +150 

300 

Unit 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolule Max1mum Ra11ngs are those values beyond wh1ch damage Ia lhe dev1ce may occur Functional operation under these cond1t1on IS not 1mpl1ed 
(') 500 mW: = 65 'C derate to 300 mW by 10mWfC 65 'C to 85 'C 
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M54/M74HCT86 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 

v, Input Voltage 0 to Vee v 

Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) o 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level v, = lo=-20 11A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
v,H 

v or lo=-4.0 rnA 4.18 4.31 4.13 4.10 
VtL 

VoL Low Level Output Vt= lo= 20 JlA 0.0 0.1 0.1 0.1 
Voltage 

4.5 VtH 
v or lo= 4.0 rnA 0.17 0.26 0.33 0.4 

VtL 

It Input Leakage 
5.5 

v, = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 5.5 v, =Vee or GND 1 10 20 JlA 
Current 

~Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply v, = 0.5V or 
current v, = 2.4V 

Other Inputs at 
Vee orGND 

lo= 0 
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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 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition 4.5 8 15 19 23 ns 
lrHL Time 

tPLH Propagation 4.5 15 24 30 36 ns 
tPHL Delay Time 

c1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 48 pF 
Capacitance 

(*) Cpo IS defined as the value of the IC's Internal equ1valent capac1tance wh1ch IS calculated from the opemting current consumption Without load. 
(Refer to Test CircuH). Average operting current can be obtained by the following equation. lcc(opr) =CPO· Vee • f1N + lcc14 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

L.C11170 

TEST CIRCUIT Icc (Opr.) 

S-1022t 

VIN 

Vour 
(SW=Vcc) 

6ns 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC107 
M74HC107 

DUAL J-K FLIP FLOP WITH CLEAR 

• HIGHSPEED 
fMAX = 75 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2!lA (MAX.) ATTA= 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS107 

DESCRIPTION 

The M54/7 4HC1 07 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
E_endent 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 

INPUT 

GND GND 

·- .L.. 

October 1992 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC107F1 R M74HC1 07M1 R 
M74HC107B1R M74HC107C1R 

PIN CONNECTIONS (top view) 



M54/M74HC107 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

ClR J K CK Q Q 

L X X X L H CLEAR 

H L L l__ On On NO CHANGE 

H L H l__ L H 

H H L l__ H L 

H H H l__ On On TOGGLE 

H X X s On On NO CHANGE 
X· Don't Care 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOl NAME AND FUNCTION 
1, 8, 4, 11 1J, 2J, 1K, Synchronous Inputs; 

2K Flip-Flop 1 And 2 10 
2,6 10,20 Complement Flip-Flop 

Outputs 

3, 5 10,20 True Flip-Flop Outputs 

12,9 1CK, 2CK Clock 111put 

13, 10 1CLR, Asynchronous Reset 
2CLR Inputs 

20 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 20 

LC11410 

LOGIC DIAGRAM (1/2 Package) 

Q 

Q 
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M54/M7 4HC1 07 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Voo + 0.5 v 
Vo DC Output Voltage -0.5 to Voo + 0.5 v 
IlK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ±20 mA 

Ia DC Output Source Sink Current Per Output Pin ±25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

Absolute Max1mum Ra!lngs are those values beyond Which damage to the dev1ce may occur. Functional operation under these cond10on IS not Implied. 
(") 500 mW. :65 •c derateto300 mW by 10mWfC. 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter . Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC·Series -40 to +85 oc 

tr,lt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC107 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
. 6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 J.!A 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA ·5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

Ia= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VIL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 "0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 2 20 40 !lA 
Current 

4/6 

264 



M54/M74HC1 07 

AC. ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition __1:Q_ 30 75 I 95 110 
hHL Time ~ 8 15 I 19 22 ns 

6.0 7 13 16 I 19 

IPLH Propagation __1:Q_ 48 125 155 I 190 
tPHL DelayT1~ ~ 14 25 31 38 ns 

(CK-Q,Q) 
6.0 12 21 26 32 

IPLH Propagation __1:Q_ 52 140 175 210 
IPHL Qg@}'Tim~ ~ 15 28 I 35 42 ns 

(CLR- Q, 0) 
6.0 13 24 I 30 I 36 

fMAX Maximum Clock __1:Q_ 6.2 23 5.0 I 4.2 
Frequency 

~ 31 70 25 21 I MHz 

6.0 37 80 30 25 I 
tw(HI Minimum Pulse 2.0 20 - 75 95 I 110 
tw(L) W1dth I ns ~ 5 15 19 22 

(CLOCK) 
6.0 4 13 16 I 19 

lw(LI Minimum Pulse __1:Q_ 20 75 95 110 
Width 4.5 5 15 19 22 ns 
(CLR) -

6.0 4 13 16 19 

Is Minimum Set-up __1:Q_ 28 75 95 110 
T1me ~ 7 15 19 22 · ns 

6.0 6 13 16 19 

lh Minimum Hold __1:Q_ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 

IREM Minimum __1:Q_ 25 30 40 
Removal Time ~ 5 6 8 ns 
(CLR) 

6.0 5 5 7 

C1N Input Capacitance 5 10 10 10 pF 

Gpo (") Power Dissipation 32 pF 
Capacitance 

(') Ceo IS def1ned as the value of the IC's Internal equ1valent capacitance wh1ch IS calculated from the operat1ng current consumption w1thout load 
(Refer to Test C~rcwt). Average opert1ng current can be obtained by the following equation lcc(opr) ~Ceo • Vee • f,N + lcc/2 (per FLIP/FLOP) 
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M54/M74HC1 07 

SWITCHING CHARACTERISTICS TEST 

r----- Vee 

_jka·'· 
---'""'~f------ GND 

---+-.,----- Vee 
CK 50"/. 

----GND 

1REM 
Q ~ r-VOH 

___/_VOL 

5-10148 

TEST CIRCUIT Icc (Opr.) 

s- 101!;9 

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

SWITCHING CHARACTEfiiSTICS TEST WAVEFORM 

Vee 
J or K PR 

GND GND 

Vee vee 

eK eK 

GND 

VOL VQH 

a a 
VOL VoL 

VQH VoH 

a a 
VOL VoL 

5-10217 S-10218 
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M54HC109 
M74HC109 

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

• HIGH SPEED 
fMAX = 63 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2 !lA (MAX.) AT TA = 25 OC 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS109 

DESCRIPTION 

Ihe 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 Kin
put is device changes state on positive going tran
sitions ot 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 

r Vee 
Vee ==;-J--: 

Jl. 

-C~'m INPUT 
~ 

GND GND 1--J ... 

December 1992 

NC= 

B1R 
(Plastic Package} 

F1R 
(Ceramic Package} 

M1R C1R 
(Micro Package} (Chip Carrier} 

ORDER CODES : 
M54HC109F1R M74HC109M1R 
M74HC109B1 R M74HC1 09C1 R 

PIN CONNECTIONS (top view) 

~~~ ~ ~ ld 

1 R ZJ 

1 CK zi< 
HC 

1PFi 
1 Q 

' " " " " 
No Internal I~~ ~ ·~ ~ Connection 

1/6 

267 



M54/M7 4HC1 09 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1' 15 1CLR,2CLR Asynchronous Reset 
Direct In put 

2,4,3, 13 1J, 2,!, 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 10,20 True Flip-flop Outputs 

7,9 10,20 Complement Flip-flop 
Outputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

LOGIC CIRCUIT 

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 On On NO CHANGE 

H H J_ L I L H 

H H H H I H L 

H H H L I On On TOGGLE 

H H X X L_ On On NO CHANGE 
X~ DON'T CARE 
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M54/M74HC109 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
lJK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (.) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional operation under these condition IS not 1m plied. 
(•) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC109 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VJL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VJ= 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 IJA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 

~ 
VJL 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 __g,Q_ 
VJ= 

0.0 0.1 0.1 0.1 
Voltage ~ VJH 

lo= 20 IJA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VJL 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 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 IJA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 2 20 40 llA 
Current 
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M54/M74HC1 09 

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

Test Conditions Value 

Symbol Parameter Vee 
TA = 25 oc· -40 to 85·°C -55 to 125 °C Unit 

54HC and 74HC 74HC .54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 2.0 30 75 95 110 
-

hHL Time 
~ 8 15 19 22 ns 

6.0 7 13 16 19 

lPLH Propagation ~ 50 150 190 225 
lPHL Delay Tl!!Je 

~ 16 30 38 45 ns 
(CK-Q,Q) 

6.0 13 26 32 38 
lPLH Propagation 2.0 50 150 190 225 
lPHL ~Time 

1---
ns - ~ 16 30 38 45 

(CLR, PR-Q, Q) 6.0 13 26 32 38 

fMAX Maximum Clock ~ 6.2 17 5 4.2 
Frequency 

~ 31 59 25 21 MHz 

6.0 37 67 30 25 
lw(H) Minimum Pulse ~ 15 75 95 110 
lW(L) Width (CLOCK) 

~ 6 15 19 22 ns 

6.0 6 13 16 19 
lW(L) Minimum Pulse ~ 15 75 95 110 

Width (CLR, PR) 4.5 6 15 19 22 ns 
t---

6.0 6 13 16 19 
Is Minimum Set-up 2.0 17 75 95 110 

Time 
t---

4.5 5 15 19 22 ns 
t---

6.0 4 13 16 19 
th Minimum Hold 2.0 0 0 0 

Time 
t---

~ 0 0 0 ns 

6.0 0 0 0 
lREM Minimum 2.0 13 50 65 75 -

Removal Time 4.5 4 10 13 15 ns 
(CLR, PR) -

6.0 3 9 11 13 
CIN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 41 
pF 

Capacitance 
n Cpa IS defined as the value of the IC's Internal eqUIValent capaCitance WhiCh IS calculated from the operatmg current consumption Without load. 
(Refer to Test C1rcu1t). Average operllng current can be obtained by the following equat1on. lcc(opr) ~CPO· Vee· f1N + lcc12 (per Flip-flop) 
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M54/M74HC1 09 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

--'-j----- GND ---'+----- GND 

Vee ~--Vee 
eK eK 

Q a 

5-10169/1 

Vee 

JorK CLR 

GNO 

CK P'R 
GNO 

YaH 

a 0 

VoL 

VQH 

Q 

VoL 

5~10215/1 S-10172 

TEST CIRCUIT Icc (Opr..) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC112 
M74HC112 

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

• HIGH SPEED 
fMAX = 67 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 2 !-!A AT TA = 25 OC 

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

·• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

a SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

· • BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• 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 C2MOS technology. It has the same high 
speed Performance of LSTTL combined with true 
CMOS low · power consumption. The 
M54HC112/M7 4HC112 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 nega!ive,going·edge of the clock pulse. All 
inputs are equipped with protection circuits against static 
discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

J 

INPUT" 

r Vee 

J -----

GND GND 
_._ --

October 1992 

NC= 

B1R 
(Plastic Package) 

~ 
Ulf~ 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

. ORDER CODES : 
M54HC112F1R M74HC112M1R 
M74HC112B1 R M74HC112C1 R 

PIN CONNECTIONS (top view) 

,. I"' u u ~ - u z u 
- > 

No Internal 
Connect1on 
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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_ On On NO CHANGE 

H H H L l_ H L 

H H L H l_ L H 

H H H H l_ On On TOGGLE 

H H X X s On On 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) 

2, 12 1K, 2K Data Inputs: Flip-Flop 1 
and 2 

3,11 1J,2J Data Inputs: Flip-Flop 1 
and 2 

4, 10 1PR, 2PR Set Inputs 

5,9 10,20 True Flip-Flop Outputs 

6, 7 10,20 Complement Flip-Flop 
,Outputs 

15,14 1CLR, Reset inputs 
2CLR 

LC11l90 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

LOGIC DIAGRAM (1/2 Package) 

216 
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M54/M7 4HC112 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IlK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec} 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional operation underthesecond1ti0n IS not 1mphed. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,lt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M7 4HC112 

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. 

VtH High Level Input _£Q__ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input _£Q__ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level _£Q__ 
Vt = 

1.9 2.0 1.9 1.9 
Output Voltage ~ VtH 

lo=-20 ~ 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 

~ VtL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vt = 
0.0 0.1 0.1 0.1 

Voltage 
~ VtH 

lo= 20 ~ 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VtL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 

Vt =Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 2 20 40 J.IA 
Current 

4/6 

276 



M54/M74HC112 

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

Test Conditions Value 

Symbol Parameter Vee 
Tf= 25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation ~ 52 125 155 190 
IPHL DelayTi~ 

~ 16 25 31 38 ns 
(CK- 0, Q) 

6.0 14 21 26 32 
IPLH Propagation ~ 68 135 170 205 
IPHL ~Time 

~ 17 27 34 41 ns 
(CLR, PR - Q, Q) 

6.0 14 23 29 35 
fMAX Maximum Clock ~ 8 16 6.4 5.4 

Frequency 4.5 40 68 32 27 MHz 
t---

6.0 47 79 38 32 
lw(H) Minimum Pulse 2.0 20 75 95 110 
tw(L) Width t---

~ 5 15 19 22 ns 
(CLOCK) 6.0 4 13 16 19 

tw(L) Minimum Pulse ~ 20 75 95 110 
Width 

~ 5 15 19 22 ns 
(CLR, PR) 

6.0 4 13 16 19 
Is Minimum Set-up ~ 28 75 95 110 

Time 
~ 7 15 19 22 ns 

6.0 6 13 16 19 
lh Minimum Hold ~ 0 0 0 

Time 
~ 0 0 0 ns 

6.0 0 0 0 
tREM Minimum ~ 24 50 60 70 

Removal Time 
~ 4 10 12 14 ns 

(CLR, PR) 
6.0 3 9 10 12 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (") Power Dissipation 33 
pF 

Capacitance 
(") CPo 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 equat1on. lcc(opr) =CPO • Vee • f1N + lccJ2 (per FLIP/FLOP) 
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M54/M74HC112 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 
eLR 

Vee 

GNO 
GNO 

Vee 

eK PR 

GNO GNO 

VoH VoH 

a a 
VoL VoL 

VQH VoH 

a 
VoL VoL 

S-1016211 S-10172 

PR 
--"'-f----- GNU 

~---vee 

eK CK SO"/. 

a a 

S-101-'8 5-1016911 

TEST CIRCUIT (Opr.) 

S-10216 

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC113 
,_ M74H·C113 

DUAL J-K FLIP FLOP WITH PRESET 

• HIGH SPEED 
fMAX = 71 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc = 2 f!A at T A = 25 oc 

• HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vee (MIN:) 

.- OUTPUT DRIVE CAPABILITY 
fO LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
·Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS 113 

DESCRIPTION 
The M54/74HC113 is a high speed CMOS DUAL J
K FLIP FLOP WITH PRESET fabricated in silicon 
gate C2MOS technology. It has the same high spe
ed performance of LSTTL combined with true 
CMOS low power consumption. This circuit offers in
dividual J, K, set, and clock inputs. These monolithic 
dual flip-flops are designed so that when the clock 
goes HIGH, the inputs are enabled and data will be 

. accepted. The logic level of the J and K inputs may 
be allowed to change when the clock pulse is HIGH 
and the bistable will function as shown in the truth 
table as long as minimum set-up times are obser
ved. Input data is transferred to the outputs on the 
negative-going edge of the clock pulse. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee ·Vee~--: 

-CW""' INPUT 

1~ GND GND 
__ j ... 

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R· C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC 113F1 R M74HC113M1 R 
M74HC113B1R M74HC113C1R 

. PIN CONNECTIONS (top view) 

1 J 
NC 

NC 

1 Q 

2K 

NC 

2 J 
NC 

No lntemal c 
10' z I.) 10' 0' 
.- 1.!) Z N N Connection 
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,,, M54/M74HC113 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

PR J K CK Q Q 

L X X X H L PRESET 

H L L L_ On On NO CHANGE 

H L H L_ L H 

H H L L_ ti L 

H H H L_ On On TOGGLE 

H X X s On On NO CHANGE 
X: Don't Care 

LOGIC DIAGRAM 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 13 1CK, 2CK Clock Input (HIGH to 
LOW edge triggered) 

2, 12 1K, 2K Data Inputs: Flip-Flop 1 
and 2 

3, 11 1J, 2J Data Inputs: Flip-Flop 1 
and 2 

4, 10 1PR, 2PR Set Inputs 

5, 9 10,20 True Flip-Flop Outputs 

6, 8 10,20 Complement Flip-Flop 
Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output .Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC113 

IEC LOGIC SYMBOL 

1 PR 

1 J 

1CK 

LC11.400 

Value 

-0.5 to +7 

-0.5-to Vee+ 0.5 

-0.5 to Vee+ 0.5 

± 20 

± 20 

10 

10 

20 

20 

Unit 

v 
v 
v 

mA 

mA 

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

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to +150 •c 
TL Lead Temperature (10 sec) 300 •c 

Absolute Maxtmum Raltngsarethose values beyond whtch damage to the devtce may occur. Functtonal operatton under these condtlton ts nottmplted. 

(') 500 mW: = 65 •c derate to 300 mW by 1 OmWfC: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 •c 

M74HC Series -40 to +85 •c 
tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC113 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 (.lA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ 
v,L 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 ~ v, = 
0.0 0.1 0.1 0.1 

Voltage ~ v,H 
lo= 20 (.lA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L 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 

v, =Vee or GND ±0.1 ±1 ±1 (.lA 
Current 

Icc Quiescent Supply 6.0 v, =Vee or GND 2 20 40 (.lA 
Current 
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M54/M7 4HC113 

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

Test Conditions Value 

Symbol Parameter Vee 
TA=25°C -40 to 65 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

frLH Output Transition ~ 30 75 95 110 
frHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 46 125 155 190 
IPHL DelayTif!!!l 

~ 16 25 31 38 ns 
(CK- Q, Q) 

6.0 12 21 26 32 

tPLH Propagation 2.0 48 125 155 190 
tPHL Delay Time 

1- ns 4.5 16 25 31 38 
(PRESET - Q, Q) -

6.0 13 21 26 32 

fMAX Maximum Clock 2.0 8 16 6.4 5.4 -
Frequency 

~ 40 63 32 27 MHz 

6.0 47 79 38 32 

!w(Hl Minimum Pulse ~ 16 75 95 110 
tw(Ll Width ~ 4 15 19 22 ns 

(CLOCK) 6.0 3 13 16 19 

tW(l) Minimum Pulse ~ 16 75 95 110 
Width ~ 4 15 19 22 ns 
(PRESET) 6.0 3 13 16 19 

Is Minimum Set-up ~ 16 50 65 75 
Time ~ 4 10 13 15 ns 

6.0 3 9 11 13 

lh Minimum Hold ~ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 
I REM Minimum ~ 5 5 5 

Removal Time ~ 5 5 5 ns 
(PRESET) 

6.0 5 5 5 
C1N Input Capacitance 5 10 10 1 0 pF 

Gpo(*) Power Dissipation 37 
pF 

Capacitance 
n Cpo 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) ~ Cro • Vee • f'" + lcc/2 (per FLIP/FLOP) 
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M54/M74HC113 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee Vee 

J or K PR 

GNO GND 

Vee Vee 

CK Ci< 
GNO 

VoL VoH 

a a 
VQL VoL 

VQH VoH 

a a 
VOL VoL 

S-10217 S-10218 

TEST CIRCUIT Icc {Opr.) 

S-10705 

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC123/123A 
M74HC123/123A 

DUAL RETRIGGERABLE MONOSTABLE MUL TIVIBRATOR 

• HIGH SPEED 
tpo = 25 ns (TYP) at Vee= 5V 

• LOW POWER DISSIPATION 
STANDBY STATE lcc=4 f.lA(MAX.) ATTA=25"C 
ACTIVE STATE Icc= 200 f.lA (TYP.) AT Vcc=5V 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loH = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• WIDE OUTPUT PULSE WIDTH RANGE 
twour = 120 ns- 60s OVER AT Vee= 4.5 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS123 

DESCRIPTION 
The M54/74HC123 is a high speed CMOS MONO
STABLE multivibrator fabricated with silicon gate 
C2MOS technology. It achieves the high speed ope
ration similar to equivalent LSTIL while maintaining 
the CMOS low power dissipation. There are two trig
ger inputs, A INPUT (negative edge) and 8 INPUT 
(positive edge). These inputs are valid for slow ri
sing/falling signals, (tr = tf = I sec). The device may 
also be triggered by using the CLR input (positive
edge) because of the Schmitt-trigger input ; after 
triggering the output maintains the MONOSTABLE 
state for the time period determined by the external 
resistor Rx and capacitor Cx. When Cx ;:: 1 OnF and 
Rx ;:: 1 OKQ, the output pulse width value is appros
simatively given by the formula: tw(out) = K • Cx • Rx. 
Two different pulse width constant are available: 
K:: 0.45 for HC123 K:: 1 for HC123A. 
Taking CLR low breaks this MONOSTABLE STA
TE. If the next trigger pulse occurs during the MO
NOSTABLE period it makes the MONOSTABLE 
period longer. Limit for values of Cx and Rx : 
Cx: NO LIMIT 
Rx :Vee< 3.0 V 5 K Q to 1 M Q 

Vee;:: 3.0 V 1 K Q to 1 M Q 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

October 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

I REXTICEXT 

1 CEXT 

10 

28 

~ 1:! ~ ~ § 

~ 

No Internal 
Connection 

1/9 
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M54/M74HC123/123A 

SYSTEM DIAGRAM 

TIMING CHART 

A _____ YIH 

___ ___,nL.. _____ fUlL._ __ YIL 

B 

RX/CX 

0. 

2/9 
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--------+------------ +--+------------ yll 

vee 
YrefH 
Vref L 
Yss 

YOH 
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BLOCK DIAGRAM 

S-1009111 

Note: 

3 

CLR 

(1) Cx. Rx, Ox are external components 
(2) Ox is a clamping d1ode. 

5-1009 211 

M54/M74HC123/123A 

Dx 

'*' ex Rx ~ 
~vee 

5 a 

Q 

11 

eLR 

The external capac1tor IS charged to Vee 1n the stand-by state, 1.e. no tngger. When the supply voltage is turned off Cx IS discharged mainly 
through an 1ntemal paras1t1c d1ode (see figures). If Cx is sufficiently large and Vee decreases rap1dy, there Will be some possibility of da
maging the I C. with a surge current or latch-up If the voltage supply filter-capacitor is large enough and Vee decrease slowly, the surge 
current is automatically l1m1ted and damage the I. C. IS avmded The max1mum forward current of the parasrtic diode IS approximately 20 
mA. In cases where Cx 1s large the t1me taken for the supply voltage to fall to 0.4 Vee can be calculated as follows : 
h 2: (Vee- 0.7) · Cx/20mA 

In cases where It is too short an external clamping drode rs requ~red to protect the I. C. from the surge current 

FUNCTIONAL DESCRIPTION 

STAND-BY STATE 

The external capacitor, Cx, is fully charged to Vee 
in the stand, by state. Hence, before triggering, tran
sistor Op and On (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) A is "low" and B has a falling edge ; 
2 nd) B is "high" and A has a rising edge ; 
3 rd) A is low and B is high and C1 has a rising edge. 

After the multivibrator has been retriggered compa
rator C1 and C2 start operating and On is1urned on. 
Cx then discharges through On. The voltage at.the 
node R/C external falls. 

When it reaches VREFL the output of comparator C 1 
becomes low. This in turn resets the flip-flop and On 
is turned oft. · 

At this point C1 stops functioning but C2 continues 
to operate. 

The voltage at R/C external begins to rise with a time 
constant set by the external components Rx, Cx. 

Triggering the multivibrator causes 0 to go high after 
internal delay due to the flip-flop and the gate. 0 re
mains high until the voltage at R/C external rises 
again to VREFH. At this point C2 output goes low and 
0 goes low. C2 stop operating. That means that af
ter triggering when the voltage RIC externa~returns 
to VREFH themultivibrator has returned to its MONO
STABLE STATE. In the case where Rx · Cx are large. 
enough and the discharge time of the capacitor and 
the delay time in the !.C. can be ignored, the width 
of the output pulse tw (out) is as follows : 

tw(OUT) = 0.46 Cx · Rx (HC 123) 
tw(OUT) = Cx · Rx (HC123A) 
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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/e external falls to Vrefl again and Q remains 
high i.e. the retrigger pulse arrives in a time shorter 
than the period Rx · ex 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 

TRUTH TABLE 

INPUTS 

A 8 CL Q 

time for a second trigger to be effective depends on 
Vee and ex. 

RESET OPERATION 

eL is normally high. If eL 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 ex is charged 
quicky to Vee. This means if eL input goes low, the 
1e becomes waiting state both in operating and non 
operating state. 

OUTPUTS 
NOTE 

Q 
l__ H H ___fL_ L.__r OUTPUT ENABLE 

X L H L H INHIBIT 

H X H L H INHIBIT 

L s H ___fL_ L.__r OUTPUT ENABLE 

L H s ___fL_ L.__r OUTPUT ENABLE 
~· X X L L H INHIBIT 

X: Dorr't Care. Z: High Impedance 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND - . 
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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 
Edge Triggered) 

2, 10 1B, 2B Trigger Inputs (Positive 
Edge Triggered) 

3, 11 1CLR, Direct Reset LOW and 
2CLR Trigger Action at Positive 

Edge 

4, 12 10,20 Outputs (Active LOW) 

7 2RExTICEXT External Resistor 
Capacitor Connection 

13,5 10,20 Outputs (Active HIGH) 

14,6 1CEXT External Capacitor 
2CExT Connection 

15 1 REXTICExT External Resistor 
Capacitor Connection 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ltK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond whtch damage to the devtce may occur. Functional operat1on under these cond1t1on 1s not 1mpl1ed. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWf'C· 65 'C to 85 'C 
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M54/M74HC123/123A 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time 0 to 1000 ns 

0 to 500 

0 to 400 

Cx External Capacitor NO LIMITATION pF 

Rx External Resistor I Vee< 3 V 5K to 1M Q 

I Vee?. 3 V 1Kto 1M 
( ) The maxtmum allowable values of Cx and Rx are a function of leakage of capacttor Cx, the leakage of devtce and leakage due to the board 
layout and surface resrstance. Susceptrbrlrty to externally rnduced noise may occur for Rx > 1 MQ 

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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage ~ VtH 
lo=-20 [.!A 4.4 4.5 4.4 4.4 

v 
__.§.:Q_ or 5.9 6.0 5.9 5.9 

4.5 VtL 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 
-

lo= 20 [.!A 4.5 VtH 0.0 0.1 0.1 0.1 - v 
~ or 0.0 0.1 0.1 0.1 

4.5 VtL 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 

It Input Leakage 
6.0 

v, =Vee or GND ±0.1 ±1 ±1 [.!A 
Current 

It RiC Terminal Off 
6.0 Vt =Vee or GND ±0.1 ±1 ±1 [.!A 

State Current 

Icc Quiescent Supply 6.0 Vr =Vee or GND 4 40 80 [.!A 
Current 

Icc' Active State ~ Vt = Vee or GND 45 200 260 320 [.!A 
Supply Current (1) 

~ 
Pin 7 or 15 500 600 780 960 [.!A 

6.0 
VrN = Vcc/2 

0.7 1 1.3 1.6 mA 
(1): Per Crrcurt 
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M54/M74HC123/123A 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition _1,Q_ 30 75 95 110 
hHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation _1,Q_ 102 210 265 315 
tPHL Q!JiayTim~ ~ 29 42 53 63 ns 

(A, B·Q,Q) 6.0 22 36 45 54 

tPLH Propagation ~ 102 235 295 355 
tPHL Delay Time ~ 31 47 59 71 ns 

(Q..RTRKHR. Q, Q) 
6.0 23 40 50 60 

tPLH Propagation ~ 68 160 200 240 
tPHL ~Tim~ ~ 20 32 40 48 ns 

(CLR · Q, Q) 6.0 16 27 34 41 

twouT Output Pulse _1,Q_ Cx = 100 pF 1.4 
Width 

~ 
Rx = 10 KQ 1.2 ~s 

(for HC123) 6.0 1.1 

~ Cx = 0.1 ~F 4.6 

~ 
Rx=100KQ 4.4 ms 

6.0 4.3 

twouT Output Pulse ~ Cx = 100 pF 1.9 
Width 

~ 
Rx=10KQ 1.6 ~s 

(for HC123A) 6.0 1.5 

~ Cx=0.1f1F 9.8 

~ Rx=100KQ 9.5 ms 

6.0 9.4 

t.twouT Output Pulse ±1 
Width Error 

% 
Between Circuits 
in Same Package 

tw(Hi Minimum Pulse ~ 75 95 110 
tw(LI Width 

~ 15 19 22 ns 

6.0 13 16 19 

tw(LI Minimum Pulse ~ 75 95 110 
Width (CLR) 

~ 15 19 22 ns 

6.0 13 16 19 

trr Minimum ~ Cx = 100 pF 325 
Retrigger Time 

~ Rx= 1 KQ 108 ns 

6.0 78 

~ Cx = 0.1 ~F 5 

~ 
Rx = 100 KQ 1.4 ~s 

6.0 1.2 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 162 
pF 

Capacitance 
(•) Cpo 1s defined as the value of the IC's mtamal equivalent capac1tance wh1ch IS calculated from the operafing current consumption Without load. 
(Referto Test Circuit). Average operting current can be obtained by the following equation.lcc(opr) = Cro • Vee •f1N + Icc' Duty/1 00 + lc/2 (per monostable) 
(Icc': Active Supply Current) (Duty:%) 
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M54/M7 4HC123/123A 

Output Pulse Width Constant Characteristics 
(for HC123) 

K 
GC56570 

Rx =1 OKO 
0.6 c, =50pF 

.......... ~=10nF 

....._ --1--
~1¢" 

0.5 

1,uF 

0.4 

0.3 '---'--...l._-L...---l..-.J....---l---'----' 

2 3 4 5 Vcr.(V) 

Output Pulse Width Characteristics (for HC123) 

tw(ms) ,--------.----,---"'Gc:::s::::ss"lgo 
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10 3 Vcc=4.5V 

C,=50pF 

Rx =1 M(J 

10 2 ~----,------r----~~~_, 

10 1 

10°~~~47~~-r~~~~~~ 

102 ~~~~~~~~---+----~ 

103 ~~~~-----r-----+----~ 
1o•.__ ___ ...l._~---'-~-~~-~ 

10- 1 10° 10 1 10 2 Cx(nF) 

Output Pulse Width Constant Characteristics 
(for HC123A) 

K 
GCSSSBO 

Rx =1 OKO 
1.1 c, =50pF 

~r-:10nF 0.1,uF 

r.::::: ~ D '--- t:---
1.0 

1,uF 
0.9 

0.8 L--J..-...l._----JL...---i...-.J....-~--'-~ 
2 3 4 5 Vcc(V) 

Output Pulse Width Characteristics (for HC123A) 

tw (ms) .----------,-----,--.;;.;Gc::.ss:::s.:.;;oo 

10 3 

10 2 ~----,------r----~~--~ 

Vcc=4.5V 

c, =50pF 

Rx =1 MO 

10 

10°~~~~--~~~--~=---~ 

10 1 ~~~~--~~~--~~--_, 

102 ~~~~----~~---+-----4 

103 ~~~~-----r-----+----~ 

104 ~--~~----'-~-~~-~ 
101 10° 10 1 10 2 Cx(nF) 



TEST CIRCUIT Icc (Opr) 

19 

1---~-..--l ,:;;; ;a 
1RX/CX 

2CX 

2RX fCX 

1CX 
,;; 
29 

GND 

S-10029 

• TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS 
THAT IN SASE OF SWITCHING CHARACTERISTICS TESTS. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

a 

M54/M74HC123/123A 

•cc 

GND 

•cc 

GNO 

•cc 

GNO 

•oH 

•o, 

•oH 

•cc 

GNO 

---------~-.0-~--------------------
•oH 

Q 

•o, 

•oH 

•o, 

5- 1003011 
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M54/74HC125 
M54/74HC126 

QUAD BUS BUFFERS (3-STATE) 

• HIGHSPEED 
tpo = 8 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41!A (MAX.) AT 25 oc 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 6 rnA (MIN.) 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS125/126 

DESCRIPTION 

The M54/74HC125/126 are high speed CMOS 
QUAD BUS BUFFER (3-STATE) FABRICATED IN 
SILICON GATE C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 

These devices require the same 3-STATE control 
input G to be taken high to make the output go into 
the high impedance state. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND . -

September 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

HC125-
G1 

HC126 

A1 

Y1 

G2 
A2 s 

Y2 

GND 1 

G1 

A1 

Y1 

G2 

A2 

Y2 

NC= GND 7 
No Internal 
Connedion 

PC112BD 

PC11290 

14 Vee 

13 G4 

12 A4 

11 Y4 

10 G3 

9 A3 

8 3Y 

14 Vee 

13 G4 

12 A4 

11 Y4 

10 G3 

9 A3 

B 3Y 
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M54/M74HC125/126 

CHIP CARRIER 

HC125 

u 
u :;: lei ,;' 1(1; z 

Y1 18 A4 

NC 17 NC 

G2 16 Y4 

NC 15 NC 

A2 14 G3 
10 11 12 13 

Cl 
N z u "' "' >- u z >- < PC11300 

TRUTH TABLE (HC125) 

A G y 

X H z 
L L L 

H L H 

PIN DESCRIPTION (HC125) 

PIN No SYMBOL NAME AND FUNCTION 

1,4,10,13 G1 to G4 

2,5,9, 12 A1 to A4 

3, 6, 8, 11 Y1 to Y4 

7 GND 

14 Vee 

IEC LOGIC SYMBOLS 
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1G 

1A 

2G 

EN 

Output Enable Input 

Data Inputs 

Data Outputs 

Ground (OV) · 

Positive Supply Voltage 

HC125 

I> \1 (3) 1 y 

2Y 

3Y 

LC12800 

I 

HC126 

u 
:;;: (; u u ... 

z > u 

Y1 A4 

NC NC 

G2 Y4 

NC NC 

A2 G3 

Cl 
N z u r<> "' >- u z >- 4 

PC11310 

TRUTH TABLE (HC126) 

I 

A G y 

X L z 
L H L 

H H H 

PIN DESCRIPTION (HC126) 

PIN No 

1,4,10,13 

2,5,9, 12 

3, 6, 8, 11 

1G 

1A 

2G 

7 

14 

SYMBOL NAME AND FUNCTION 

G1 to G4 Output Enable Input 

A1 to A4 Data Inputs 

Y1 to Y4 Data Out()uts 

GND Ground (OV) 

Vee Positive Supply Voltage 

HC126 

EN I> \1 (3) 1 y 

2Y 

3Y 

LC12810 



M54/M7 4HC125/126 

CIRCUIT DIAGRAM 

HC125 HC126 

A 

G 

ABSOLUTE MAXIMUM RATINGS 
-

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current +20 rnA 

loK DC Output Diode Current + 20 rnA 
lo DC Output Source Sink Current Per Output Pin +35 rnA 

Icc or IGND DC Vee or Ground Current + 70 rnA 

Po Power Dissipation 500 (*} mW 

Tsl Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyondwh1ch damage to the devtce may occur. Funct1onal operat1on underthesecond1~on 1s not1mpl1ed. 
(*} 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee SuJ)fJiyVoltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,t, Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54-/M7 4HC125/126 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VJH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 IJA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VJL lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VJ= 
0.0 0.1 0.1 0.1 

Volt<~Qe 
~ VJH 

Ia= 20 IJA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VJL Ia= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

loz 3 State Output 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 J.lA 
Off-state Current Vo = Vee or GND 

lee Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.lA 
Current 
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M54/M7 4HC125/126 

AC ELECTRICAL CHARACTERISTICS (Input tr = tt = 6 ns) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

(V} (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 20 60 75 90 
hHL Time ~ 50 6 12 15 18 ns 

6.0 5 10 13 15 

tPLH Propagation ~ 36 75 95 110 
tPHL Delay Time ~ 50 9 15 19 22 ns 

6.0 8 13 16 19 

~ 52 105 130 160 

~ 150 13 21 26 32 ns 

6.0 11 18 22 27 

tpzL 3 State Output ~ 36 75 95 110 
tPZH Enable Time 4.5 50 RL= 1 KQ 9 15 19 22 ns 

-
6.0 8 13 16 19 

~ 52 105 130 160 

~ 150 RL = 1 KQ 13 21 26 32 ns 

6.0 11 18 22 27 

tpLZ 3 State Output ~ 48 80 100 120 
tPHZ Disable Time ~ 50 RL = 1 KQ 12 16 20 24 ns 

6.0 10 14 17 20 

CJN Input Capacitance 5 10 10 10 pF 

Cpa(*} Power Dissipation 35 
pF Capacitance 

n Gpo IS defined as the value of the IC's internal equivalent capacitance WhiCh IS calculated from the operafing current consumptiOn without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equafion. lcc(opr) =CPO • Vee • ftN + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

HC125 

s 10)(1 

HC126 

6ns 6ns 

INPUTS 

GND 

lp?S(z . 'PZL 

OUTPUTS ~ 50"1. 
y '' 

!0"1. 

INPUTS 
G 

OUTPUTS 
v 

6ns 6ns 

'> -10291 

Vee 

VoL 

INPUTS 

8 

OUTPUT5 
y 

INPUTS 
G 

OUTPUTS 
y 

6ns , • 6ns Vee. 

. 
I 

i GND 
tPHZ tpzH 

S-1031.3 

'"• 6os 

vee 

~-10291 
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M54/M74HC125/126 

TEST CIRCUIT Icc (Opr.) 

HC125 

rVcc=5V 

r_f_l 
OUT 

P.G. 

SC05250 

THE OTHER INPUTS ARE CONNECTED TO Vee LINE OR GND LINE 

HC126 

Vee =5V 

....-----. .___..._-t--1--1 >--l-OUT If'"' fF v. 

v. _y,,. L GNC 

6/6 
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THE OTHER INPUTS ARE CONNECTED TO Vee LINE OR GND LINE 

~ SGS•THOMSON A.., I i<ijOI:~IMCli"lil@lllOI:$ 

SC05250 



M54/74HCT125 
M54/74HCT126 

QUAD BUS BUFFERS (3-STATE) 

• HIGHSPEED 
tpo = 12 ns (TVP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 1JA (MAX.) AT 25 oc 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL= lloHI =6mA(MIN.) 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = O.BV (MAX) 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS125/126 

DESCRIPTION 

The M54/74HCT125/126 are high speed CMOS 
QUAD BUS BUFFER (3-STATE) FABRICATED IN 
SILICON GATE C2MOS technology. They have the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. These de
vices require the same 3-STATE control input G to 
be taken high to make the output go into the high im
pedance state. 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 HSC2MOS sy
stems with TTL and NMOS components. They are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee Vce=J--l 

INPUT -CJ l ,~,, ~ 

GND GND 1--J 

October 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1 R M74HCTXXXC1 R 

PIN CONNECTIONS (top view) 

HCT125 

G1 14 Vee 

A1 13 G'-

Yl 12 A4 

'Gz 11 Y4 

A2 10 G3 

Y2 9 A3 

GND 7 8 3Y 

PC11211D 

HCT126 

G1 14 Vee 

Al 15 G4 

Y1 12 A4 

G2 11 Y4 

A2 10 G3 

Y2 9 A3 

NC= GND 7 8 3Y 
No Internal 
Connection PCI1290 
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M54/M7 4HCT125/126 

CHIP CARRIER 

HCT125 

:;; ((; u ~ 10 z 

3 2 I 20 19 
Yl 4 18 A4 

NC 17 NC 

G2 I 6 Y4 

NC IS NC 

A2 14 G3 
9 10 11 12 13 

0 
N z u "' "' >- 0 z >-

""" PC11300 

TRUTH TABLE (HCT125) 

A G y 

X H z 
L L L 

H L H 

PIN DESCRIPTION (HCT125) 

PIN No SYMBOL NAME AND FUNCTION 
1, 4, 10, 13 G1 toG4 

2,5,9, 12 A1 to A4 

3,6,8, 11 Y1 toY4 

7 GND 

14 Vee 

IEC LOGIC SYMBOLS 
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iG 
1A 

2G 

EN 

Output Enable Input 

Data Inputs 

Data Outputs 

Ground (OV) 

Positive Supply Voltage 

HCT125 

I> " 
(3) 1 y 

2Y 

3Y 

LC12BOO 

I 

HCT126 

Y1 A4 

NC NC 

G2 Y4 

NC NC 

A2 G3 
9 10 11 12 13 

0 
N Z U t") t") 

>- (.!) z >- 4 
PCt 1310 

TRUTH TABLE (HCT126) 

t 
A G 

X L 

L H 

H H 

PIN DESCRIPTION (HCT126) 

y 

z 
L 

H 

PIN No SYMBOL NAME AND FUNCTION 
1, 4, 10,13 

2,5,9, 12 

3,6,8, 11 

1G 

1A 

2G 

7 
14 

G1 toG4 Output Enable Input 

A1 to A4 Data Inputs 

Y1 toY4 Data Outputs 

GND Ground (OV) 

Vee Positive Supply Voltage 

HCT126 

EN 

I> " 
(3) 1 y 

2Y 

3Y 

LC1281 0 



M54/M74HCT125/126 

CIRCUIT DIAGRAM 

'HCT125 HCT126 

A 

G 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
fiK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 (.) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngsare thosevaluesbeyondwh1ch damagetothedevrce may occur. Functronal operatron under these condrtrons rs notrmplred 

(') 500 mW: = 65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Serres -40 to +85 oc 

tr,tt Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M74HCT125/126 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VIL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=·20 !!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or lo=-6.0 mA 4.18 4.31 4.13 4.10 
V1L 

VoL Low Level Output VI= lo= 20 f1A. 0.0 0.1 0.1 0.1 
Voltage 

4.5 V1H v 
or lo=6.0 mA 0.17 0.26 0.33 0.4 
V1L 

l1 Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 !!A 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 (.!A 
Current 

loz 3 State Output 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 !!A 
Off State Current Vo = Vee or GND 

lilcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current V1 = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 

AC ELECTRICAL CHARACTERISTICS (Input tr = tf = 6 ns) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. TVD. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 50 7 12 15 18 ns 
hHL Time 

tPLH Propagation 4.5 50 13 21 26 32 ns 
tPHL Delay Time 4.5 150 17 27 34 41 ns 

tPZL 3 State Output 4.5 50 RL= 1 KQ 15 24 30 36 ns 
tpzH Enable Time 4.5 150 RL = 1 KQ 19 30 38 45 ns 

tpLZ 3 State Output 4.5 50 RL= 1 KQ 17 24 30 36 ns 
tPHZ Disable Time 

c1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 56 
pF 

Capacitance 
{') Cpo 1s defined as the value of the IC's Internal equivalent capacitance wh1ch 1s calculated from the operatng current consumption Without load 
{Refer to Test CircUit). Average operting current can be obtained by the following equation. lcc{opr) =CPO • Vee • f1N + Icc 
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TEST CIRCUIT Icc (Opr.) 

HCT125 

P.G. 

HCT126 

rVcc=SV 

r_'f_l 
OUT 

I 
.-+------" I 
L_l_J 

Le1Z820 

V cc =5V 

I 
'--+------" I 

OUT 

L_l _ _j 

LC12840 

M54/M7 4HCT125/126 

]290% \l 
10% GND 

SC06250 

GND 
SC06Z50 

THE OTHER INPUTS ARE CONNECTED TO Vee LINE OR GND LINE 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

HCT125 

~3V 
'"' '"' '"' '"' 

I~UTS 
JV 3V 

INPUTS 
IN"UTS . o o 

tPLH lpHL GNO 

9004VOH 

13V 
OUTPUTS 

OUTPUTS 

' ' VoL 

5-10290 

HCT126 

'"' '"' '"' '"' '"' 
,,. 

3V 3V 
3V 

I~<PUTS 

INPUTS G 

GNO G 

GNO 

'o" OUTPUTS 
OUTPUTS y 

v 
'ot 

S-10291 S-10292 
S-10290 

J:.::fi SCS·THOMSON 5/5 
':"!I li:>w~:oo~<~Lrn©lr~ro©rmo~t:® 
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• HIGH SPEED 
tpo = 22 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 MA (MAX.) at T A= 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vcc(OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS131 

DESCRIPTION 

The M54/74HC131 is a high speed CMOS 3 TO 8 
LINE DECODER/LATCH fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTIL 
combined with true CMOS low power consumption. 
This device is a DECODER/LATCH capable of se
lecting arbitrarily one of eight outputs by three binary 
inputs A, B, and C, in this case, the selected output 
is at logic "low". 

Also, when ENABLE input G1 is set low or ENABLE 
input G2 is set high, selection is inhibited regardless 
of other input signals and all the outputs are at high. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

October 1992 

M54HC131 
M74HC131 

3 TO 8 LINE DECODER/LATCH 

~~ 
llV~ Ulf. 

NC= 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC131F1R M74HC131M1R 
M74HC131B1R M74HC131C1R 

PIN CONNECTIONS (top view) 

"' <t ~~I~ 

c Vi 

CLK Vi 
NC NC 

G2 V3 
G1 Vi. 

No Internal 0 
Connection 1;: z ~~~I~ "' 
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M54/M74HC131 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 

.- Vee 
PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 A,B,C Data Inputs 

4 CLK Clock Input (LOW to 

INPUT HIGH, Edge-triggered) 

5 G2 Enable (Active LOW) 

6 G1 Enable (Active HIGH) 
~----- 9, 10, 11, YO, Y1, Y2, Data Outputs 

GND GND 
_._ --

12, 13, 14, Y3, Y4, Y5, 
15, 7 Y6, Y7 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOL 

TRUTH TABLE 

INPUTS 
OUTPUTS 

CLK 
ENABLE SELECT 

G1 G2 c B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X X H X X X H H H H H H H H 

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

I H L L L L L H H H H H H H 

I H L L L H H L H H H H H H 

I H L L H L H H L H H H H H 

I H L L H H H H H L H H H H 

I H L H L L H H H H L H H H 

I H L H L H H H H H H L H H 

I H L H H L H H H H H H L H 

I H L H H H H H H H H H H L 

L H L X X X Outputs corresponding to stored address L: all others H 

217 
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BLOCK DIAGRAM 

LOGIC DIAGRAM 

SELECT 
INPUTS 

CK 
4 

Gt 

A B 

3-BIT 
INPUT REGISTER 

c 

YO VI y 2 Vl V4 VS V6 

S-'3917 

V7 

M54/M74HC131 

Vee= 16 
GND=8 

DAtA 
Y4 OUTPUTS 
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M54/M74HC131 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC V cc or Ground Current ±50 rnA 

Po Power Dissipation 500 {*) mW 

Tsta Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxtmum Ratings are those values beyond whtch damage to the devtoe may occur. Functional operation underthesecondttlon ts nottmphed. 
(") 500 mW: "65 °C derate to 300 mW by 10mWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC131 

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 ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 J.lA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 

~ 
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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo= 20 J.lA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L 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 

l1 Input Leakage 
6.0 V1 =Vee or GND ±0.1 ±1 ±1 !lA 

Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 !lA 
Current 

5!7 
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M54/M74HC131 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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. 

1TLH Output Transition -~ 30 75 95 110 
1THL Time __!§___ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation ~ 78 200 250 300 
tPHL Delay Tim~ __!§___ 26 40 50 60 ns 

(CLOCK -· Yn) 
6.0 22 34 43 51 

IPLH Propagation 2.0 - 60 140 175 210 
tPHL DelaY.Jime ns __!§___ 15 28 35 42 

(G- Yn) 6.0 13 24 30 36 
tw(H) Minimum Pulse 2.0 20 75 95 110 -
tw(LI Width ns __!§___ 6 15 19 22 

(CLOCK} 
6.0 6 13 16 19 

Is Minimum Set-up ~ 25 50 65 75 
Time 4.5 5 10 13 15 ns 

r---
6.0 5 9 11 13 

th Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 
CIN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 37 pF 
Capacitance 

( ) Ceo IS def1ned as the value of the IC s Internal equivalent capacitance wh1ch 1s calculated from the operat1ng current consumpllon Without load. 
(Refer to Test CirCUit). Average operting current can be obtained by the following equallon. lcc(opr) ~CPO • Vee • f1N +Icc 

SWITCHING CHARAGTERISTICS TEST CIRCUIT INPUT WAVEFORM 

6ns 6n5 

A 

6ns 6ns 
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M54/M7 4HC131 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 6ns 6ns 

Vee Vee 

A,B,C so.,. G1 orGi 

GND GNO .. '" 
VoH 

v;; 
(IN-PHASE) CLOt~ 

GNO VoL 

VoH VOH 
v.; y;; 

(IN PHASE) (OUT- OF- PHASE) 

VoL VoL 
tPHL 

VoH 

Yn 

{OUT-OF- PHA5E) 
VoL S•'"' 

717 
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M54HC132 
M74HC132 

QUAD 2-INPUT SCHMITT NAND GATE 

• HIGH SPEED 
tpo = 11 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc = 1 ~ (MAX.) AT T A = 25 oc 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• HIGH NOISE IMMUNITY 
VH (TYP.) = 0.9 VAT Vee= 5 V 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 VTO 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS132 

DESCRIPTION 

The M54/7 4HC132 is a high speed CMOS QUAD 2-
INPUT SCHMITT NAND GATE fabricated in silicon 
gate C2MOS technology. It has the same high spe
ed performance of LSTTL combined with true 
CMOS low power consumption. Pin configuration 
and function are identical to those of the 
M54/74HCOO. 

The hysterisis characteristics (around 20% Vee) of 
all inputs allow slowly changing input signals to be 
transformed into sharply defined jitter-free output si
gnals. All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

December 1 992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC132F1R M74HC132M1R 
M74HC132B1R M74HC132C1R 

PIN CONNECTIONS (top view) 

IV 

NC 

2A 

NC 

2B 

No Internal 
Connection 
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M54/M7 4HC132 

TRUTH TABLE 

A B y 

L L H 

L H H 

H L H 

H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 4, 9,12 1Ato4A Data Inputs 

2,5, 10,13 1Bto4B Data Inputs 

3,6,8, 11 1Yto 4Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

BLOCK DIAGRAM 

1A~l 2 lJ J IV 
16 

2A~2Y 
26~ 

9 V:.A B 

3A~ 10 JJ JY 
38 

12 
4A~4Y 
48~ 

S-7257 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Su[JQ~y Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

IlK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tst Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

1A 

18 
1Y 

2A 

28 
2Y 

3A 
3Y 

38 

4A 

48 

LC1 \020 

LOGIC DIAGRAM/WAVEFORM 

:~v 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

+20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

500 (*) mW 

-65 to +150 oc 
300 oc 

.. 
AbsoiU1e Ma>Cimum Ratings are !hose values beyond which damage to 1he device may occur. FunCtional operation underthese condition 1s not 1mphed. 
(•) 500 mW: = 65 °C derate to 300 mW by 10mW/'C: 65 °C to 65 °C 
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M54/M74HC132 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It 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 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

Vr High Level ~ 1.0 1.25 1.5 1.0 1.5 1.0 1.5 
Threshold 

~ 2.3 2.7 3.15 2.3 3.15 2.3 3.15 v 
Voltage 

6.0 3.0 3.5 4.2 3.0 4.2 3.0 4.2 

VN Low Level ~ 0.3 0.65 0.9 0.3 0.9 0.3 0.9 
Threshold 

~ 1.13 1.6 2.0 1.13 2.0 1.13 2.0 v 
Voltage 

6.0 1.5 2.3 2.6 1.5 2.6 1.5 2.6 

VH Hysteresis ~ 0.3 0.6 1.0 0.3 1.0 0.3 1.0 
Voltage 

~ 0.6 1.1 1.4 0.6 1.4 0.6 1.4 v 
6.0 0.8 1.2 1.4 0.8 1.7 0.8 1.7 

VoH High Level ~ Vr ~ 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo~-20 f.lA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 

~ 
VrL 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 
Vr ~ 

0.0 0.1 0.1 0.1 
Voltage 1---

Ia~ 20 (lA ...±:§__ VrH 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

...±:§__ VrL Ia~ 4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia~ 5.2 mA 0.18 0.26 0.33 0.40 

lr Input Leakage 
6.0 

Vr ~Vee or GND ±0.1 ±1 ±1 f.lA 
Current 

Icc Quiescent Supply 6.0 Vr ~ Vee or GND 1 10 20 f.lA 
Current 
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M54/M7 4HC132 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = tt = 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. 

fTLH Output Transition ~ 30 75 95 110 
fTHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 52 105 130 160 
tPHL Delay Time 

~ 13 21 26 32 ns 

6.0 11 18 22 27 

CtN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 29 
pF 

Capacitance . '. ( ) Ceo IS defined as the value of the IC s 1ntemal eqUivalent capac~ance wh1ch 1s calculated from the operating current consumption Without load 
(Refer to Test Ctrcuit). Average operting current can be obtatned by the following equation. lcc(opr) ~CPO • Va:; ·fiN+ lccl4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

5-10272 

S-10271 

TEST CIRCUIT Icc (Opr.) 

5-10273 
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• HIGH SPEED 
tpo = 13 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc = 1 !!A (MAX.) at TA = 25° C 

• HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vee {MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OutpuT IMPEDANCE 
JloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS133 

DESCRIPTION 

The M54/74HC133 is a high speed CMOS 13-IN
PUT NAND GATE fabricated in silicon gate C2MOS 
technology. It has the same high speed performan
ce of LSTIL combined with true CMOS low power 
consumption. 

The internal circuit is composed of 7 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. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

.-- Vee 

Jl------

GND ... 

October 1992 

GND NC= 

M54HC133 
M74HC133 

13 INPUT NAND GATE 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC133F1R M74HC133M1R 
M74HC133B1 R M74HC133C1 R 

PIN CONNECTIONS (top view) 

A 

B 

c 
D 

E 

F 

G 

GND B 

16 Vee 

1s M 

14 L 

13 K 

12 J 

, I 

to H 

y 

No Internal 
Connectton 

0 
z u 

Cl Cl z > ::z:: 
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M54/M74HC133 

TRUTH TABLE PIN DESCRIPTION 

A B c D E F G H I J K L M y PIN No SYMBOL NAME AND FUNCTION 
L X X X X X X X X X .X X X H 1 to 7, A toG, Data Inputs 
X L X X X X X X X X X X X H 10 to 15 Hto M 

X X L X X X X X X X X X X H 9 y Data Output 

X X X L X X X X X X X X X H 8 GND Ground (OV) 

X X X X L X X X X X X X X H 16 Vee Positive Supply Voltage 

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

X X X X X X L X X X X X X H IEC LOGIC SYMBOL 
X X X X X X X L X X X X X H 

X X X X X X X X L X X X X H 
& 

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

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

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

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

H H H H H H H H H H H H H L (9) y 

X: Don't Care 

LOGIC DIAGRAM (1/2 Package) 
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M54/M7 4HC133 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (.) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 
.. 

Absolute Maxtmum Ratings are those values beyondwh1ch damage to the device may occur. Functional operation under these condition IS not1mphed. 
(") 500 mW:: 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol. Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V Oto 400 
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M54/M7 4HC133 

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 
(V} 

Min. Typ. Max. Min, Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

r--
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 J,lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L 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 ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 4.5 ViH 
lo= 20 J,lA 0.0 0.1 0.1 0.1 

r-- v 
~ or 0.0 0.1 0.1 0.1 

4.5 VIL lo= 4.0 mA 0.17 0.26 0.33 0.40 
r--

6.0 lo= 5.2 mA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 f.LA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 f.LA 
Current 
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M54/M74HC133 

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. 

hLH Output Transition 2.0 30 75 95 110 -
hHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation 2Q_ 42 130 165 195 
tPHL Delay Time ~ 16 26 33 39 ns 

6.0 14 22 28 33 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(") Power Dissipation 29 
pF 

Capacitance 
(") GPo 1s defined as the value of the IC's mternal equ1valent capac1tance wh1ch IS calculated from the operaUng current consumpt1on without load. 
(Refer to Test C~rcuit). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

S-10271; 

5-708011 t Pttl 

TEST CIRCUIT Icc (Opr.) 

S-10275 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC137 
M74HC137 

3 TO 8 LINE DECODER/LATCH (INVERTING) 

• HIGH SPEED 
tpo = 11 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 VTO 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS137 

DESCRIPTION 
The M54/7 4HC137 is a high speed CMOS 3 TO 8 LINE 
DECODER/LATCH (INVERTING) fabricated in silicon 
gate C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS low 
power consumption. This device is a 3 to 81ine decoder 
with latches on the three address inputs. When GLgoes 
from low to high, the address present atthe select J!Jputs 
(A, Band C) is stored in the latches. As long as GL re
mains high no addresscha_!![es will be recognized. Out
put enable pins G1 and G2, control the state of the 
outputs independently of the select or latch-enable in
puts. All the outputs are high unless G1 is high and G2 
is low. The HC137 is ideally suited for the implementa
tion of glitch-free decoders in stored-address applica
tions in bus oriented systems. All inputs are equipped 
with protection circuits against static discharge and tran
sient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

,- Vee 

~~ 

INPUT 

GND ... 

February 1993 

GND 
NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC137F1R M74HC137M1R 
M74HC137B1R M74HC137C1R 

PIN CONNECTIONS (top view) 

S·722f> 

ro .. :;! e1~ 
> 

Y1 

GL V2 
NC NC 

G2 Y3 

G1 Y4 

' " " " " 
No Internal 
Connection " I~ z ~ ~~ I~ "' 
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M54/M74HC137 

TRUTH TABLE 

INPUTS 
ENABLE SELECT 

GL G1 G2 c 
X X H X 
X L X X 

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

L H L H 

L H L H 

L H L H 
L H L H 

H H L X 

LOGIC DIAGRAM 

2/6 

326 

A 

G2---<t ...,~-r--... 

G1-------L-./ 

B 
X 
X 
L 
L 

H 

H 

L 
L 
H 

H 

X 

A YO 
X H 

X H 

L L 

H H 

L H 

H H 

L H 

H H 

L H 

H H 

X 

OUTPUTS 

Y1 Y2 Y3 Y4 Y5 Y6 
H H H H H H 

H H H H H H 

H H H H H H 

L H H H H H 

H L H H H H 

H H L H H H 

H H H L H H 

H H H H L H 

H H H H H L 

H H H H H H 

Outputs corresponding to stored address L: all others H 

A 
8 
c 

A ---------------~ :3 SAME AS ABOVE ~ Yi 
c -----------------

A ------------------~:3 .. .. ~\'2 
c ------------------

;3--:--:----------~D 

c ----------------
;; ----------------83 .. .. 1-Y-1 
c ----------------
~-=:]--~- - .. --- --------1-vs 
c ----------------

A -----------------s=:=) .. .. f-Y6 
c -----------------

A ----------------s=:) .. .. f-Y7 
c ------------~,~--

Y7 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 



M54/M74HC137 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 A to C Data Inputs 

4 GL Latch Enable Input (Active LOW) 

5 G2 Data Enable Input (Active LOW) 

6 G1 Data Enable Input (Active HIGH) 

15, 14, 13, 12, 11, 10, 9, 7 YO to Y7 Multiplexer Outputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

GL ci DMUX 

0 YO 

:JG~ 
0 YO 

A A 
Y1 Y1 

8 2 
v2 

B 
2 2 v2 

·C 
Y3 

c Y3 3 3 

4 Y4 4 Y4 
G1 

YS 
G1 

EN 5 EN 5 'i's 
G2 G2 

6 Y6 6 vs 

7 Y7 7 Y7 

LC12200 LC1221 0 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, . DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K 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 IGND DC V cc or Ground Current ±50 mA 

Po Power Dissipation soon mW 

Tslg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Ma>omum Rat1ngsarethose values beyond wh1ch damage to the devtce may occur. Functional operauon underthesecondttton IS not tmplted. 
(") 500 mW: = 65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 
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M54/M74HC137 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VJ Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 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. 

VJH High Level Input ..1:.Q_ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

-
6.0 4.2 4.2 4.2 

VJL Low Level Input 2.0 0.5 0.5 0.5 -
Voltage __i2._ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ..1:.Q_ 
VJ = 

1.9 2.0 1.9 1.9 
Output Voltage __i2._ VJH 

lo=-20 f!A 4.4 4.5 4.4 4.4 
v 

....§.:2_ or 5.9 6.0 5.9 5.9 

~ VJL lo=-4.0 rnA 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 ~ VJ = 
0.0 0.1 0.1 0.1 

Voltage 
~ VJH 

Ia= 20 f!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

4.5 VJL lo= 4.0 mA 0.17 0.26 0.33 0.40 
t---

6.0 Ia= 5.2 mA 0.18 0.26 0.33 0.40 

iJ Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 f!A 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 2 20 40 !lA 
Current 
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M54/M7 4HC137 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =If= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 45 115 145 175 
tPHL Delay_Iime 

~ 14 23 29 35 ns 
(G1-Y) 

6.0 12 20 25 30 

tPLH Propagation ~ 50 115 145 175 
tPHL Delay_Iime 

~ 15 23 29 35 ns 
(G2-Y) 

6.0 13 20 25 30 

tPLH Propagation ~ 70 170 215 250 
tPHL Delay_Iime 

~ 22 34 43 50 ns 
(GL·Y) 

6.0 19 29 37 43 

tPLH Propagation ~ 70 165 205 110 
tPHL Delay Tim~ 

~ 21 33 41 22 ns 
(A, B,C-Y) 

6.0 18 28 35 19 

tw(LI Minimum Pulse ~ 12 50 65 75 
Width 

~ 3 10 13 15 ns 
(GL) 

6.0 3 9 11 13 

Is Minimum Set-up ~ 8 50 60 75 
Time 

~ 2 10 12 15 ns 
(A, B. C -GL) 

6.0 2 9 10 13 

th Minimum Hold ~ 5 5 5 
Time 

~ 5 5 5 ns 
(A, B, C- GL) 

6.0 5 5 5 

C;N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 55 
pF 

Capacitance 
n Cpo 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) =CPO • Vee • f1N + Icc 
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M54/M74HC137 

TEST CIRCUIT Icc (Opr.) 

YO 

' ' I 

v 7 

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

TYPICAL APPLICATION 
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smoeE 
DECODER 
ENABLE 

INPUT 
ADDRESS 

xo 
X1 

X2 

X3 

X4 

X5 I 
~ l 
I I 

l I I I GL c B A G2 G1 I 
YO Y1 V2 VJ Y4 Y5 Y6 Y7 l J y y '( 

l I 
l l I I 

l J I I I J, J l l I GL c B A G2 G1 II GL c B A G2 G1 II GL 
c 

BAG2G11 

mnnnNwnn mnnuuwnn mn V2 V3 VI. V5 V6 .V7 rrrrrrrr T!Y_YYIYI Y!YYYYYY 
01234567 B 9 10 11 12 13 14 15 16 , 7 18 19 20 21 22 23 

OUTPUTS 
s -10047 

TO FIVE 
OTHER 
DECODERS 



M54HCT137 
M74HCT137 

3 TO 8 LINE DECODER/LATCH (INVERTING) 

• HIGH SPEED 
tpo = 17 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 ac 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• $YMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS137 

DESCRIPTION 
The M54!7 4HCT137 is a high speed CMOS 3 TO 8 LINE 
DECODER/LATCH (INVERTING) fabricated in silicon 
gate ciMOS technology. It has the same high speed per
formance of LSTTLcombined with true CMOS low power 
consumption. This device is a 3 to 8 line decoder with lat
ches on the three address inputs. When GL goes from low 
to high, the address present at the select inputs (A, Band 
C) i:> stored in the latches. As long as GL remains high no 
address changes will be recognized. Output enable pins 
G1 and G2, control the state of the outputs independently 
of the select or latch-enable inputs. All the outputs are high 
unless G1 is high and G2 is low. The HC137 is ideally sui
ted for the implementation of glitch-free decoders in sto
red-address applications in bus oriented systems. All 
inputs are equipped with protection circuits against static 
discharge and transient excess voltage.This integrated 
circuit has input and output characteristics that are fully 
compatible with 54174 LSTTL logic families. MQ417 4HCT 
devices are designed to directly interface HSC'MOS sy
stems with TTL and NMOS components. They are al
so plug in replacements for LSTTL devices giving a 
reduction of power consumption. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

February 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package} (Chip Carrier} 

ORDER CODES : 
M54HCT137F1R M74HCT137M1R 
M74HCT137B1 R M74HCT137C1 R 

PIN CONNECTIONS (top view) 

S-1l26 

m .. u ~~~ z > 

Vi 
GL Yz 
NC Ne 

G2 V3 

G1 V4 

No Internal 
Connection " 1:: z ~I~ I~ "' 
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M54/M74HCT137 

TRUTH TABLE 

INPUTS 
ENABLE SELECT 

GL G1 G2 c B A YO 
X L X X X X H 

X X H X X X H 

L H L L L L L 

L H L L L H H 

L H L L H L H 

L H L L H H H 

L H L H L L H 

L H L H L H H 

L H L H H L H 

L H L H H H H 

H H L X X X 

LOGIC DIAGRAM 

217 

332 

1 
(j 

A A 

.-----------------1--ii 
B ----f SAME AS ABOVE 1---

L----------------- B 

r-----------------1---
c---t SAME AS ABOVE 1---C 

L----------------- c 

ii2---<t ">--r-"' 
Gl--------1---' 

OUTPUTS 

V1 V2 Y3 Y4 VS Y6 
H H H H H H 

H H H H H H 

H H H H H H 

L H H H H H 

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

H H H H L H 

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

Outputs corresponding to stored address L: all others H 

A 
li 
c vo 

~ 3-; ... ; ;; A-;0~-- ------l- Yl 

c -----------------

A ------------------!!3 " .. I-Y2 
c ------------------

;3--:--:----------~n 
c ----------------
1 ----------------83 - .. 1--¥4 
c ----------------
~3--::-- -_--- --------,_\'5 
c ----------------

1 -----------------83 .. - f-Y6 
c -----------------

A ----------------83 - - ~'ff 
c ----------------S-7.<&7 

V7 
H 

H 

H 

H 

H 

H 

H 

H 
H 

L 



M54/M74HCT137 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1, 2, 3 AtoC Data Inputs 

4 GL Latch Enable Input (Active LOW) 

5 G2 Data Enable Input (Active LOW) 

6 G1 Data Enable lnout (Active HIGH) 

15, 14, 13, 12, 11, 1Q,g,7 YO to Y7 Multiolexer Outouts 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

GL cL DMUX 

0 'Yo 0 YO 
A 

'Y1 
A 

v1 
B 2 

'Y2 
B v2 2 2 

c 4 Y3 
c Y3 3 3 

4 Y4 4 Y4 
G1 vs G1 vs c2 5 cz 5 

6 'Ys 6 vs 
7 Y7 7 Y'1 

LC12200 LCI2210 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5to +7 v 
v. DC lnout Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current +20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or laNo DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

.. 
Absolute Max1mum RaUngs are those values beyond wh1ch damage to the device may occur. Functional operaUon underthesecondtUon ts not imphed. 
(*) 500 mW: = 65 •c derate to 300 mW by 10mWfC: 65 OCto 85 •c 
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M54/M74HCT137 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage Oto Vee v 
Vo Output Voltage Oto Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time (Vee = 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. 

V1H High Level input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VI= io=-20 J,1A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 V1H v 
or io=-4.0 mA 4.18 4.31 4.13 4.10 

V1L 

VoL Low Level Output V1= Ia= 20 J,1A 0.0 0.1 0.1 0.1 
Voltage 4.5 V1H v 

or lo=4.0 mA 0.17 0.26 0.33 0.4 
VIL 

h Input Leakage 5.5 V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 J.lA 
Current 

Alec Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

Ia= 0 
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M54/M74HCT137 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input t, = It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition 4.5 8 15 19 22 
lrHL Time 

ns 

IPLH Propagation 4.5 17 27 34 41 
IPHL Delay.Jime ns 

(G1-Y) 

tPLH Propagation 4:5 18 28 35 42 
IPHL Delay.Jime ns 

(G2-Y) 

tPLH Propagation 4.5 25 39 49 59 
tPHL Delay.Jime ns 

(GL-Y) 

IPLH Propagation 4.5 24 37 46 56 
tPHL Delay Tim~ ns 

(A, B, C-Y) 

tw(L) Minimum Pulse 4.5 8 15 19 22 
Width ns 
(GLl 

Is Minimum Set-up 4.5 5 6 8 
Time ns 
(A, B, C -GL) 

th Minimum Hold 4.5 5 6 8 
Time ns -
(A, B, C -GL) 

CiN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 58 
pF Capacitance 

( ) Gpo IS defined as the value of the IC's Internal equivalent capacrtance wh1ch IS calculated from the operating current consumpt1on Without load 
(Refer to Test Circutt). Average operting current can be obtained by the following equation. lcc(opr) =CPO· Vee· f..,+ Icc 
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M54/M74HCT137 

TEST CIRCUIT Icc (Opr.) 

v,o 
' I 

Y7 

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

TYPICAL APPLICATION 
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STROBE 
DECODER 
ENABLE 

INPUT 
ADDRESS 

xo 
XI 

X2 

l 
I 

[ 
1 
I 

l Jl I GL c B A G2 G1 I 
YO Y1 Y2 YJ Y4 Y5 V6 Y? l J I I I 

I I 
I I 1 l 

1 J l I 1 ), J 1 1 I GL c B A G2 G1 J ~ GL c B A G 2 G1 II GL c B A G2 G1 f 
ro~~n~~~n ron~nnn~n ronnnnn~n 

TTTTtTTT YYYYYYYY YYYYYYYY. 
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

OUTPUTS 
S-10047 

TO FIVE 
OTHER 
DECODERS 



M54/M74HCT137 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

A,B1 C 
A,B,C 3V 

JV 

Gl,G2 ov ov 

"GL 
VoH 

JV 

ov 
VOL 

6ns 6ns 

5-10044 

S-1001.3 

717 
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M54HC138 
M74HC138 

3 TO 8 LINE DECODER (INVERTING) 

• HIGH SPEED 
tpo = 16 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 J.IAATTA = 25 'C 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHJ = loL 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS138 

DESCRIPTION 
The M54/74HC138 is a high speed CMOS 3 TO 8 
LINE DECODER fabricated in silicon gate C2MOS 
technology. 
It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
If the device is enabled, 3 binary select inputs (A, B 
and C) determine which one of the outputs will go 
low. If enable input G1 is held low or either G2A or 
G2B is held high, the decoding function is inhibited 
and all the 8 outputs go high. 

Three enable inputs are provided to ease cascade 
connection and application of address decoders for 
memory systems. All inputs are equipped with pro
tection circuits against static discharge and tran
sient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC138F1 R M74HC138M1 R 
M74HC13881R M74HC138C1R 

PIN CONNECTIONS (top view) 

9 10 II 1213 

No Internal 
Connection 
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M54/M74HC138 

TRUTH TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

G2B G2A G1 c B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

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

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

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

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

X: Don't Care 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 A,B,C Address Inputs 

4,5 G2A,G2B Enable Inputs 15 

6 G1 Enable Input 
14 

2 

15,14,13, YO to Y7 Outputs 3 
13 

12, 11, 10, 12 

9,7 11 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

4 10 
5 

8 

LCIU60 

LOGIC DIAGRAM 
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M54/M74HC138 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

Ia DC OutE_ul Source Sink Current Per Output Pin +25 mA 

Icc or IGNO DC Vee or Ground Current +50 mA 

Po Power Dissip_ation 500 (.) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum RaMgs are those values beyondwhrchdamageto the devtce may occur. Functional operaMn underthesecondrtion rs notrmplred. 
(•) 500 mW: :65 °C derateto300mW by IOmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

1,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC138 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

t--
6.0 4.2 4.2 4.2 

V1L Low Level Input 2.0 0.5 0.5 0.5 
Voltage t-- v 

~ 1.35 1.35 1.35 

6.0 1.8 1.8 1.8 

VoH High Level r--3:2.- VI = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 ~ 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output r--3:2.- V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 ~ 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VIL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 rnA 
Current 
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M54/M74HC138 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = tt = 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. 

hLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 60 125 155 190 
tPHL Delay Tim~ 

~ 15 25 31 38 ns 
(A, B,C-Y) 

6.0 13 21 26 32 

tPLH Propagation ~ 56 120 150 180 
IPHL Del~ T!!_ne 

~ 14 24 30 36 ns 
(G,G -Y) 

6.0 12 20 26 31 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 47 
pF 

Capacitance 
n Gpo 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 Circuij). Average operting current can be obtamed by the following equation. lcc(opr) =CPO • Vee • f,N + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A-B·C·G 

y 

(IN-PHASE) 

y 
(OUT OF-PHASE) 

TEST CIRCUIT Icc (Opr.) 

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

S-10278 
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M54HCT138 
M74HCT138 

3 TO 8 LINE DECODER (INVERTING) 

• HIGH SPEED 
tpo = 16 ns {TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA ATTA = 25 OC 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V {MIN.) V1L = 0.8V (MAX) 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS138 

DESCRIPTION 

The M54/74HC138 is a high speed CMOS 3 TO 8 
LINE DECODER fabricated in silicon gate C2MOS 
technology. It has the same high speed performan
ce of LSTTL combined with true CMOS low power 
consumption. If the device is enabled, 3 binary se
lect inputs (A, B and C) determine which one of the 
outputs will go low. If enable input G1 is held low or 
either G2A or G2B is held high, the decoding fun
ction is inhibited and all the 8 outputs go high. Three 
enable inputs are provided to ease cascade connec
tion and application of address decoders for memo
ry systems. All inputs are equipped with protection 
circuits against static discharge and tran- sient ex
cess 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 HSC2MOS sy
stems with TTL and NMOS components. Th!3Y are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

Vee~--~ 

-CJ 1 '~""' 
1--J GND 

-Vee 

GND 

February "1 993 

NC= 

81R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT138F1R M74HCT138M1R 
M74HCT13881 R M74HCT138C1 R 

PIN CONNECTIONS (top view) 

"' < u z 

Yi 
Vi 

NC 

Gl " 
0 

No Internal I~ ~ ~I~ I~ 

Connection 
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M54/M74HCT138 

TRUTH TABLE 

INPUTS 

ENABLE SELECT 

G2B G2A G1 c B A YO 

X X L X X X H 

X H X X X X H 

H X X X X X H 

L L H L L L L 

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

L L H L H H H 

L L H H L L H 

L L H H L H H 

L L H H H L H 

L L H H H H H 
X: Don't Care 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 A, B,C Address Inputs 

4, 5 G2A,G2B Enable Inputs 

6 G1 Enable Input 

15, 14, 13, YO to Y7 Outputs 
12,"11, 10, 

9, 7 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

LOGIC DIAGRAM 
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OUTPUTS 

Y1 Y2 Y3 Y4 

H H H H 

H H H H 

H H H H 

H H H H 
L H H H 

H L H H 

H H L H 

H H H L 

H H H H 

H H H H 
H H H H 

IEC LOGIC SYMBOL 

4 

5 

Y5 

H 
H 

H 

H 

H 

H 

H 

H 

L 
H 

H 

LCI UGO 

Y6 

H 

H 

H 

H 
H 

H 

H 

H 

H 
L 

H 

15 

14 

13 

12 

11 

10 

9 

Y7 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 



M54/M74HCT138 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
itK DC Input Diode Current +20 rnA 

loK DC Output Diode Current ±20 rnA 

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

lee or IGND DC V cc or Ground Current ±50 rnA 

Po Power Dissipation 500(') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec} 300 oc 
.. 

Absolute Maxtmum Ranngsare those values beyondwhtch damage to the devtce may occur. Functional operation underthesecondttion ts nottmphed. 

(") 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time (Vee = 4.5 to 5.5V} o to 500 ns 
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M54/M74HCT138 

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. 

VJH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VJL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VJ = lo=-20 ).!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VJH v 
or 

VJL 
lo=-4.0 mA 4.18 4.31 4.13 4.10 

VoL Low Level Output VJ = lo= 20 ).!A 0.0 0.1 0.1 0.1 
Voltage 

4.5 
VJH v 
or lo= 4.0 mA 0.17 0.26 0.33 0.4 
V1L 

h Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 J.IA 
Current 

~Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current V1 = 2.4V 

Other Inputs at 
Vee or GND 
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M54/M74HCT138 

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

Test Conditions Value 

Symbol Parameter Vee 
TA = 25°C -4Dto 85 °C ·55 to 125 °C Unit 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time ns 

IPLH Propagation 4.5 17 30 38 45 
tPHL Delay Tim~ ns 

(A,B,C-Y) 

IPLH Propagation 4.5 16 30 38 45 
tPHL Delay_!ime ns 

(G1 -Y) 

IPLH Propagation 4.5 1g ..10 38 45 
tPHL Delay_!ime ns 

(G2-Y) 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 52 
pF Capacitance . '. ( ) Gpo 1s defined as the value of the IC s Internal equwalent capaCitance wh1ch 1s calculated from the operating cwrent consumption without load. 

(Refer to Test C1rcutt). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Va: • fiN+ lac 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

TEST CIRCUIT Icc (Opr.} 

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

A,B,C,G 
INPUT 

y 
(IN-PHASE) 

y 
(OUT -or -PHASE) 

L ... 'l SGS·111DMSDN 
• I J III;(UIC:UIIIilllll.R'Ii'L'il@ll!UIC!! 

SC06620 
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M54HC139 
M74HC139 

DUAL 2 TO 4 DECODER/DEMULTIPLEXER 

• HIGH SPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41-!A (MAX.) AT TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS139 

DESCRIPTION 

The M54/74HC139 is a high speed CMOS DUAL 
TWO LINE TO FOUR LINE DECODER/DEMUL TI
PLEXER fabricated in silicon gate C2MOS techno
logy. It has the same high speed performance of 
LSTIL combined with true CMOS low power con
sumption. The active low enable input can be used 
for gating or as a data input for uemultiplexing ap
plications. While the enable input is held high, all 
four outputs are high independently of the other in
puts. All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

'II' 
INPUT 

GND 
.... 

February 1993 

GND 

fiiiiit ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC139F1R M74HC139M1R 
M74HC139B1R M74HC139C1R 

PIN CONNECTIONS (top view) 

NC= 
No Internal 
Connection 

114 
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M54/M74HC139 

TRUTH TABLE 

INPUTS OUTPUTS 
SELECTED 

ENABLE SELECT - - - OUTPUT Yo y1 Y2 Y3 
G B A 
H X X H H H H NONE 

L L L L H H H Yo 

L L H H L H H y1 

L H L H H L H Y2 
L H H H H H L y3 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1' 15 1G, 2G Enable Inputs 

2,3 1A,1B Address Inputs 

4,5,6, 7 1Yo to 1Y3 Outputs 

12,11,10,9 2Yo to 2Y3 Outputs 

14, 13 2A,2B Address Inputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT 

S-7000 

ABSOLUTE MAXIMUM RATINGS 

Svmbol Parameter 

Vee Supply Voltaqe 

VI DC Input Voltaqe 

Vo DC Output Voltaqe 

ilK DC Input Diode Current 

loK DC Output Diode Current 
lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC V cc or Ground Current 

Po Power Dissipation 

TsJo. Storace Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

LC12270 

Value 
-0.5 to +7 

-0.5 to Vee +-0.5 

-0.5 to Vee+ 0.5 
+20 
+ 20 

+ 25 
+50 

500 (*) 

-65 to +150 
300 

iYo 
1Y"1 
1Y2 

Unit 
v 
v 
v 

mA 
mA 

mA 
mA 

mW 
oc 
oc 

.. AbsoiU1e Max1mum Ranngs are those values beyond which damage to the devce may occur. Funct1onal opera~on underthesecond1~on is not implied . 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M7 4HC1'39 

·RECOMMENDED OPERATING CONDITIONS 

Symbol Par.ameter V!llue Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 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 ____g,Q_ 1.5 1.5 1.5 
Voltage ....i:§_ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ____g,Q_ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1:8 1.8 

VoH High Level ____g,Q_ 
VI= 

1.9 2.0 1.9 1.9 
Output Voltage ~ VIH 

lo=-20 flA 4.4 4.5 4.4 4.4 
v ...E:Q_ or 5.9 6.0 5.9 5.9 

....i:§_ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ____g,Q_ 
VI= 

0.0 0.1 0.1 0.1 
Voltage 4.5 VIH 

lo= 20 flA 0.0 0.1 0.1 0.1 
v 

...E:Q_ .or 0.0 0.1 0.1 0.1 

....i:§_ V1L lo=4.0 rnA 0.17 0.26 0.33 0.40 

6.0 ·lo= 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 V1 =Vee or GND ±0.1 ±1 ±1 flA 

Current 

Icc Quiescent Supply .6.0 V1 = Vee or GND 4 40 80 f.! A 
Current 

L~~~~~~:oo~~-------------------------3_14 
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M54/M74HC139 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

ITLH Output Trans1t1on ~ 30 75 95 110 
ITHL T1me @ 8 15 19 22 ns 

~oi 7 13 16 19 

tPLH Propagation ~~ 45 130 165 I 195 
tPHL Delay T1me 5 15 2~ __ L33 39 ns 

(A, B-Y) 
• 6.0 13 22 ' I 28 33 

tPLH Propagat1on ~ 39 110 140 

I 

165 

I 1PHL ! Q_elay T1me 
~ -~3 22 I 

i 28 1 33 ns 
I (G ·Y) 6.0 11 19 24 i 28 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (") I Power Dissipation I 46 

i 
I I 

Capacitance i I I 
pF 

(") CPo 1s def1ned as the val"e of the IC s 1nternal eqUivalent capacitance wh1ch IS calculated from the operating current consumpt1on w1thout load 
(Refer to Test C"cu1t). Average opert1ng current can be obta1ned by the following equat1on lec(opr) =CPO • Vee· f1N + Icc 

SWITCHING CHARACTERISTICS TEST CIR
CUIT 

r.,B,G 
INPUT 

v 
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IN -PHASE OUTPUT 

v 
OUT-OF-PHASEOUTPUT 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT· 
CHING CHARACTERISTICS TEST 



M54HCT139 
M74HCT139 

DUAL 2 TO 4 DECODER/DEMULTIPLEXER 

• HIGHSPEED 
tpo = 17 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc =4 1J.A (MAX.) ATTA= 25 "C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS139 

DESCRIPTION 
The M54/74HCT139 is a high speed CMOS DUAL 
TWO LINE TO FOUR LINE DECODER!DEMUL TI
PLEXER fabricated in silicon gate C2MOS technolo
gy.lt has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The active low enable input can be used for gating or 
as a data input for de multiplexing applications. While 
the enable input is held high, all four outputs are high 
independently of the other inputs. All inputs are 
equipped with protection circuits against static di
scharge and transient excess volt-age. This integrated 
circuit has input and output characteristics that are ful
ly compatible with 54/74 LSTTL logic families. 
M54/7 4HCT devices are designed to directly interface 
HSC2MOS systems with TTL and NMOS compo
nents. They are also plug in replacements for LSTTL 
devices giving a reduction of power consumption. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

----- ~ 

GND GND ... 
SC05fi50 

February 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT139F1 R M74HCT139M1 R 
M74HCT139B1 R M74HCT139C1 R 

PIN CONNECTIONS (top view) 

NC= 
No Internal 
Connection 
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M54/M74HCT139 

TRUTH TABLE IEC LOGIC SYMBOLS 

INPUTS OUTPUTS 
SELECTED 

ENABLE SELECT - - - - OUTPUT Yo y, y2 y3 
G 8 A 

H X X H H H H NONE 

L L L L H H H Yo 

L L H H L H H y, 
L H L H H L H Y2 

L H H H H H L y3 2Y3 

PIN DESCRIPTION ivo 

PIN No SYMBOL NAME AND FUNCTION 
1A 

1Y"1 
, 8 

1Y2 

1' 15 1G, 2G Enable Inputs 1c 

2, 3 1A,1B Address Inputs 

4, 5, 6, 7 1Yo to 1Y3 Outputs 

12, 11' 10, 9 2Yo to 2Y3 Outputs 

2A 

28 

20 
14, 13 2A,2B Address Inputs 2Y3 

8 GND Ground (OV) LC12270 

16 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT 

S-7000 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 5oo n mW 

Tslq Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Ratings are those values beyond which damage to the dev1ce may occur. Funct1onal operation underthesecond1t1on IS not 1m plied. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage 

Vo Output Voltage 

Top Operating Temperature: M54HC Series 
M74HC Series 

t,,t, Input Rise and Fall Time (Vee = 4.5 to 5.5V) 

DC SPECIFICATIONS 

Test Conditions 

Symbol Parameter Vee 
TA=25°C 

(V) 
54HC and 74HC 

Min. Typ. Max. 

v,H High Level Input 4.5 2.0 
Voltage to 

5.5 

v,L Low Level Input 4.5 0.8 
Voltage to 

5.5 

VoH High Level V1= lo=-20 J,JA 4.4 4.5 
Output Voltage 

4.5 
v,H 
or lo=-4.0 mA 4.18 4.31 
V1L 

VoL Low Level Output V1= lo= 20 J,JA 0.0 0.1 
Voltage 

4.5 V1H 
or lo=4.0 mA 0.17 0.26 
V!L 

h Input Leakage 
5.5 

v, = Vee or GND ±0.1 
Current 

Icc Quiescent Supply 5.5 v, = Vee or GND 4 
Current 

8lcc Additional worst 5.5 Per Input pin 2.0 
case supply v, = 0.5Vor 
current V1 = 2.4V 

Other Inputs at 
Vee orGND 

lo= 0 

~ SGS·THDMSDN A"'! I llilncli@llll.i!CVIli@OOncs 

M54/M74HCT139 

Value Unit 

4.5 to 5.5 v 
0 to Vee v 

0 to Vee v 

-55 to +125 oc 
-40 to +85 oc 

o to 500 ns 

Value 

-40 to 85 °C ·55 to 125 °C Unit 
74HC 54HC 

Min. Max. Min. Max. 

2.0 2.0 v 

0.8 0.8 v 

4.4 4.4 

v 
4.13 4.10 

0.1 0.1 

v 
0.33 0.4 

±1 ±1 llA 

40 80 llA 

2.9 3.0 rnA 
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M54/M74HCT139 

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. 

!rLH Output Transition 4.5 8 15 19 22 ns 
lrHL Time 

tPLH Propagation 4.5 19 30 38 45 ns 
tPHL Delay" Time 

(A, B-Y) 

tPLH Propagation 4.5 17 27 34 41 ns 
tPHL ~lay Time 

(G- Y) 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 40 pF 
Capacitance 

n Gpo 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) =CPO • Vee • fiN+ lcc12 (per decoder) 

SWITCHING CHARACTERISTICS TEST CIR
CUIT 
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A.s.G 
INPUT 

y 
IN-PHASE 
OUTPUT 

y 
OUT-OF-PHASE 
OUTPUT 

6n• 6n• 

TEST CIRCUIT Icc (Opr.) 

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



M54HC147 
M74HC147 

1 0 TO 4 LINE PRIORITY ENCODER 

• HIGHSPEED 
tpo = 15 ns (TYP.) at Vee =5 V 

• LOW POWER DISSIPATION 
lee= 4 ~(MAX.) at TA = 25 oc 

• HIGH NOISE IMMUNITY 
· VNIH = VNIL = 28% Vee (MIN.) 
• OUTPUT DRIVE CAPABILITY 

10 LSTIL LOADS 
• SYMMETRICAL OUTPUT IMPEDANCE 

lloH I = loL = 4 rnA (MIN.) 
• BALANCED PROPAGATION DELAYS 

tPLH = tPHL 
• WIDE OPERATING VOLTAGE RANGE 

Vee (OPR) = 2 V to 6 V 
• PIN AND FUNCTION COMPATIBLE 

WITH 54/74LS147 

DESCRIPTION 

The M54/74HC147 is a high speed CMOS 10 TO 4 
LINE PRIORITY'ENCODER fabricated in silicon ga
te C2MOS technology. It has the same high speed 
performance of LSTIL combined with true CMOS 
low power consumption. 

This device features priority encoding of the inputs 
to ensure that only the highest order data line is en
coded. Nine input lines are encoded to a four line 
BCD output. The implied decimal zero condition re
quires no input condition as zero is encoded when 
all nine data lines are at high logic level. All data input 
and outputs are active at the low logic level. All in
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND -- ... 
October 1992 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC147F1 R M74HC147M1 R 
M74HC147B1 R M74HC147C1 R 

PIN CONNECTIONS (top view) 

NC 

INPUTS 

INPUTS 

OUTPUTS I : 

NC= 
No Internal 
Connection 

9 10 11 12 I] 

1/5 
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M54/M74HC147 

TRUTH TABLE 

INPUTS OUTPUTS 
1 2 3 4 5 6 7 8 9 D c B A 
H H H H H H H H H H H H H 
X X X X X X X X L L H H L 

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

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

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

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

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

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

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

L H H H H H H H H H H H L 
X: Don't Care 

LOGIC DIAGRAM 

2/5 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

9, 7,6, 14 A to D BCD Address Outputs 
(Active LOW) 

11, 12, 13, 1 to 9 Decimal Data Inputs 
1, 2, 3, 4, (Active LOW) 

5, 10 
15 NC Not Connected 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

I1K DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC147 

IEC LOGIC SYMBOL 

2 

3 

4 

5 

7 

8 

1 HPRI/BCD 

LCI147C 

Value 

-0.5 to +7 

-0.5 to Vee + 0.5 
-0.5 to Vee + 0.5 

±20 
±20 

Unit 

v 
v 
v 

mA 

mA 

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

Icc or IGNO DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these condition IS not1mpl1ed. 
(") 500 mW.: 65 •c derate to 300 mW by 1 OmWfC: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC147 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 VIH 
lo=-20 ~ 4.4 4.5 4.4 4.4 r-- v 

~ or 5.9 6.0 5.9 5.9 

~ 
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 ~ VI = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 ~ 0.0 0.1 0.1 0.1 
v 

~ or· 0.0 0.1 0.1 0.1 

~ V1L 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 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 ~A 
Current 
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M54/M74HC147 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = lt = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition 2.0 - 30 75 95 110 
ITHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 60 125 190 225 
tPHL Delay Time 

~ 18 30 38 45 ns 

6.0 15 26 32 38 

CtN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 24 
pF 

Capacitance 
n Cpo IS defined as the value of the IC's Internal eqUIValent capacitance WhiCh IS calculated from the opemfing current consumption Without load. 
(Refer to Test Circuit). Avemge operting current can be obtained by the following equafion. lcc(opr) ~CPO • Vee • fiN+ Icc 

SWITCHING CHARACTERISTICS TEST 
CIRCUIT 

INPUT 

OUTPUT 
(IN -PHASE) 

OUTPUT 
(OUT-OF· PHASE) 

Gns 6ns 

S-1021.7 

TEST CIRCUIT Icc (Opr.) 

Ycc =SY 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT· 
CHING CHARACTERISTICS TEST. 
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M54HC148 
M74HC148 

8 TO 3 LINE PRIORITY ENCODER 

• HIGH SPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 jlA (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
iloH I = ioL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 VTO 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS148 

DESCRIPTION 

The M54/74HC148 is a high speed CMOS 8-T0-3 
LINE PRIORITY ENCODER fabricated in silicon ga
te C2MOS technology. 

It has the same high speed performance for LSTTL 
combined with true CMOS low power consumption. 
The M54/74HC148 encodes eight data lines to 
three-line (4-2-1) binary (octal). Cascading circuitry 
(enable input El and enable output EO) has been 
provided to allow octal expansion without the need 
for external circuitry. Data inputs are active at the 
low logic level. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

Vee~--: 

-CJ ! ,~,, 
1--J 

-Vee 

GND GND -- ... NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC148F1 R M74HC148M1 R 
M74HC148B1R M74HC148C1R 

PIN CONNECTIONS (top view) 

r: 16 Vee 

15 EO} 
INPUTS 6 J 14 GS OUTPUTS 

7 • 

" ' ) El s 12 2 
INPUTS 

{ A2 ' 
, 1 

OUTPUTS 
Al 1 10 0 

GND s 9 AO 

u u 0 
z ~ w 

" GS 
17 

Ne 16 NC 
El 

A2 " 
9 10 11 11 I) 

No Internal 
Connection 

0 
..... z u 0 
< !,!) z < 0 

October 1992 1 /6 
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M54/M74HC148 

TRUTH TABLE. 

INPUTS OUTPUTS 
E1 0 1 2 3 4 5 6 7 A2 A1 AO GS EO 
H X X X X X X X X H H H H H 

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

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

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

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

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

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

L X X L H H H H H H LL H L H 

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

L L H H H H H H H H H H L H 
X: Don't Care 

LOGIC DIAGRAM 

GS 

EO 

A2 

Al 

AO 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

9, 7,6 AO to A2 Data Outputs 

11, 12, 13, 0 to 7 Data Inputs 
1, 2, 3, 4, 

10 

15 EO Enable Output 

5 El Enable Input 

14 GS Prionty Flag Output 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol I Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

I1K DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC148 

IEC LOGIC SYMBOL 

HPR1/BIN 

10 

11 

12 

13 

14 

15 

16 

17 

Value 

-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

± 20 

± 20 

Unit 

v 
v 
v 

mA 

mA 

lo DC Output Source Sink Current Per Output Pin ± 25 mA I 
I 

Icc or IGNO DC Vee or Ground Current ±50 mA I 

Po Power Dissipation 500 (') mW I 
Ts1g Storage Temperature -65 to +150 oc i 
TL Lead Temperature (10 sec) 300 oc i 

Absolute Max1mum Ratings are those values beyond wh1ch damage to the dev1ce may occur. Funct1onal operat1on under these cond1t10n IS not rmpl1ed. 
(') 500 mW· = 65 'C derate to 300 mW by 1 OmWf'C. 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v : 

V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HCSenes -55 to +125 I oc 

M74HC Series I -40 to +85 oc 
tr, It Input R1se and Fall T1me Vee= 2 V o to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 

316 
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'M54/M74HC148 

·DC SPECIFICATIONS 

Test· Conditions Value 

Symbol Parameter Vee 
TA = 25 °C -40.10 85 °C -55 to· 125 °C Unit 

=(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. ·Max, 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage· ~ 1.35 1.35 .1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 . 1.9 

Output Voltage ~ V1H 
lo=-20 ~A 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5:9 
v 

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL · Low Level Output ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 ~ 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ 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 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 ~A 
Current 

_41_6 _____________ Lv ~~~~nt~~:~l! -------------
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M54/M74HC148 . 

. 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 
(V) 

Min. Typ. Max. Min .. Max. Min. Max. 

tTLH Output Transition ·~ 30 .75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 60 150 190 225 
tPHL Delay Time 4.5 19 30 38 45 ns 

(In- AO, A1, A2) -
6.0 16 26 32 38 

tPLH Propagation ~ 60 150 190 225 
tPHL Delay Time ~ 19 30 38 45 ns 

(In- EO, GS) 6.0 16 26 32 38 

tPLH Propagation ~ 40 115 145 175 
tPHL Delay Time ~ 14 23 29 35 ns 

(EI- EO) 
6.0 12 20 25 30 

tPLH .Propagation ~ 40 115 145 175 
tPHL Delay Time 

~ 14 23 29 35 ns 
(EI-GS) 6.0 12 20 25 30 

tPLH Propagation ~ 40 115 145 175 
tPHL Delay Time ~ 14 23 29 35 ns 

(E/- AO, A1, A2) 6.0 12 20 25 30 
CiN Input Capacitance 5 10 10 10 pf 

Gpo(') Power Dissipation 60 
pF Capacitance 

(") Gpo IS defined as the value of the IC"s Internal eqUIValent capaCitance WhiCh IS calculated from the operating current COnsumptiOn Without load. 
(Referto Test Circuit),Ave~ge opert1ng current can be obtained by the following equation lcc(opr) =Gpo • Vee· f1N + Icc 

SWITCHING CHARACTERISTICS TEST 
CrRCUIT 

6ns 6ns 

INPUT 

OUTPUIT 
(IN -PHASE) 

OUTPUT 
(OUT- OF-PHASE) 

S-10207 

TEST CIRCUIT Icc (Opr.) 

Vee =5V 

S-10Hi9 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWIT.CHING CHARAGTERlSTiCS TEST. 

5/6. 
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M54/M74HC148 

TYPICAL APPLICATION 

4-BIT CASCADE CONNECTION 

1 5 1 4 '13 12 11 10 9 8 

PRIORITY FLAG 
5-10270 

6/6 
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• HIGH SPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 411A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

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

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS151 

DESCRIPTION 

The M54/74HC151 is a high speed CMOSSCHAN
NEL MULTIPLEXER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
powerconsumption.lt provides, in one package, the 
ability to select one bit of data from up to eight sour
ces. The HC151 can be used as a universal function 
generator to generate any logic function of four va
riables. Outputs Y and Ware complementary selec
tion depends on the address inputs A, Band C. The 
strobe input must be taken low to enable this device, 
when the strobe is high W output is forced high and 
consequently Y output goes low. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

,- Vee Vee~--: 

~ -CJ-f·"· INPUT -
~-----

GND GND 1--J .L.. --

February 1993 

M54HC151 
M74HC151 

8 CHANNEL MULTIPLEXER 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC151F1R M74HC151M1R 
M74HC151B1R M74HC151C1R 

PIN CONNECTIONS (top view) 

DATA 1~: 
INPUTS Q1 

Do 

OUTPUTS{: 

STROBE 
GNO 

" D,l 
Ds DATA 
D, INPUTS 

o, 

A } DATA 
~ SELECT 



M54/M74HC151 

TRUTH TABLE 

INPUTS 

SELECT 

c B A 

X X X 
L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

4, 3, 2, 1, DO to D7 Multiplexer Inputs 
15, 14, 13, 

12 

5 y Multiplexer Output 

6 w Complementary 
Multi(Jiexer Output 

7 STROBE Strobe Input 

11,10,9 A, B,C Select Inputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

2/6 
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STROBE 

s 
H 

L 

L 

L 

L 

L 

L 

L 

L 

IEC LOGIC SYMBOL 

A 

c 

Do 

o, 
o, 
o, 
o, 
o, 
o, 
o, 

y 

L 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

MUX 

OUTPUTS 

(5) y 

(6) w 

lC11.4aQ 

w 

H 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 



M54/M74HC151 

LOGIC DIAGRAM 

STROBE---, 

oo so 
Sci 

01 51 

Si 

02 52 

52 

03 53 

53 

O< S< 

54 

OS 55 

55 

06 56 

56 

07 57 

57 57 

A 

c 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK 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 IGND DC Vee or Ground Current ±50 mA 
Po Power Dissipation soon mW 

Ts1o Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (1 0 sec} 300 oc 

Absolute Maximum Ranngsarethose values beyond which damage to the dev1ce may occur. Functional opera~on under these cond1~on IS not1mphed. 
(') 500 mW:: 65 °C derate to 300 mW by 10mWfC: 65 •c to 85 •c 

~ SCS·THOMSON a. "'1 I llll~II:LOOill!.rn©1i'II'J©Il!~©$ 
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M54/M74HC151 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 

v, Input Voltage 0 to Vee v 

Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level .2Q__ v, = 
1.9 2.0 1.9 1.9 

Output Voltage ~ VtH 
lo=-20 ~ 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

4.5 VtL lo=-4.0 rnA 4.18 4.31 4.13 4.10 -
6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output 2.0 
v, = 

0.0 0.1 0.1 0.1 
Voltage 

-
lo= 20 J.IA 4.5 VtH 0.0 0.1 0.1 0.1 - v 

~ or 0.0 0.1 0.1 0.1 

4.5 v,L lo= 4.0 rnA 0.17 0.26 0.33 0.40 -
6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

" 
Input Leakage 

6.0 
v, =Vee or GND ±0.1 ±1 ±1 J.IA 

Current 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 J.!A 
Current 
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M54/M7 4HC151 

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. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 56 130 165 190 
tPHL Delay Time 

~ 16 26 33 38 ns 
(D-W) 

6.0 14 22 I 28 32 

tPLH Propagation ~ 56 130 165 190 
tPHL Delay Time 

~ 16 26 33 38 ns 
(D-Y) 

6.0 14 22 28 32 

tPLH Propagation ~ 30 85 105 125 
tPHL Delay Time 

~ 10 17 21 25 ns 
(STROBE-W) 

6.0 9 14 18 21 

tPLH Propagation ~ 30 85 105 125 
tPHL Delay Time 

~ 10 17 21 25 ns 
(STROBE -Y) 

6.0 9 14 18 21 

tPLH Propagation 2.0 72 160 200 235 
tPHL Delay Time r---

~ 20 32 40 47 ns 
(A,B,C-W) 

6.0 17 27 34 40 

tPLH Propagation ~ 72 160 200 235 
tPHL Delay Time 4.5 20 32 40 47 ns 

(A, B,C-Y) r---
6.0 17 27 34 40 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 63 
pF Capacitance 

(') CPo 1s def1ned as the value of the IC's Internal equ1valent capac1tance wh1ch IS calculated from the operat1ng current consumpt1on w1thout load. 
(Refer to Test CircUit) Average opert1ng current can be obta1ned by the following equation lcc(opr) =CPO • Vee • f1N + Icc 

TEST CIRCUIT Icc (Opr.) 

'INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/M7 4HC151 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee STROBE ~-----Vee 

'so·'· 
A,B,C 

GND 
Dn GND 

voH 

Y or W VoL 

VoL 
w voH 

5-10283 
5-102B4 

6/6 
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M54HC153/253 
M74HC153/253 

HC153 DUAL 4 CHANNEL MULTIPLEXER 
HC253 DUAL4 CHANNEL MULTIPLEXER 3 STATE OUTPUT 

• HIGH SPEED 
tpo = 12 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
lee= 4 !lA (MAX.) at TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = ioL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/7 4LS 153/253 

DESCRIPTION 

The M54/74HC153 and M54/74HC253 are high 
speed CMOS DUAL 4-CHANNEL MULTIPLEXERS 
fabricated with silicon gate C2MOS technology. 
Both achieve high speed operation, similar to equi
valent LSTTL, while maintaining the CMOS low po
wer dissipation. 

The designer has a choice of complementary output 
(HC153) and 3-state output (HC253). 

Each of these data (1 C0-1 C3, 2C0-2C3) is selected 
by the two address inputs A and B. 

Separate strobe inputs (1 G, 2G) are provided for 
e~ch of the two four-line sections. The strobe input 
(G) can be used to inhibit the data output; the output 
of HC 153 is fixed at a low level and the output of 
HC253 is a high impedance, while the strobe input 
is held low. 

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

January 1993 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

1C3 

1C2 

NC 

1C1 

1CO 

9 1011 11 13 

2C3 

NC 

2C2 

2C1 

No Internal 
Connection 
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M54/M74HC153 M54/M74HC253 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT -

GND GND .... ·-
SC05e!JO 

IEC LOGIC SYMBOLS 

HC153 HC253 

LC\1080 LC11090 

PIN DESCRIPTION (for HC153) PIN DESCRIPTION (for HC253) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1' 15 1G,2G Output Enable Inputs 1' 15 1G, 2G Output Enable Inputs 

14,2 A,B Common Data Select 14,2 A,B Common Data Select 
Inputs Inputs 

6,5,4,3 1CO to 1C3 Data Inputs From 6,5,4,3 1CO to 1C3 Data Inputs From 
Source 1 Source 1 

7 1Y Multiplexer Output From 7, 9 1Y,2Y 3 State Multiplexer 
Source 1 Outputs 

9 2Y Multiplexer Output From 10, 11, 12, 2CO to 2C3 Data Inputs From 
Source 2 13 Source 2 

10, 11' 12, 2CO to 2C3 Data Inputs From 8 GND Ground (OV) 
13 Source 2 16 Vee Positive Supply Voltage 
8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

217 
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TRUTH TABLE 

SELECT INPUTS DATA INPUTS 
B A Co c1 c2 
X X X X X 
L L L X X 
L L H X X 

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

H L X X H 

H H X X X 
H H X X X 

X: DON'T CARE - Z: HIGH IMPEDANCE 

LOGIC DIAGRAM 

HC153 

14 

r ---------------, 
1CO 

1C1 

1C2 

1C3 

1 G 

----------------, 
2CO ~ I 
2C1 11 I I 
~ _j...!_ 2V 

ZC 2 IJ I SAME AS ABOVE BLOCK I 
2CJ ----t : 

~ I 

L-----------------~ S-7U& 

M54/M74HC153 M54/M74HC253 

STROBE OUTPUTY 
C3 G HC153 HC253 

14 

r 
1CO 

1C1 

1C2 

1C3 

1 G 

10 
2CO ---r 

X 
X 
X 
X 
X 
X 
X 
L 

H 

H L z 
L L L 

L H H 

L L L 
L H H 

L L L 

L H H 

L L L 
L H H 

HC253 

---------------, 

------------- __ J ----------------, 
I 

2C1 11 I I 
12 ! _j...!_ 2V 

2C2 ____.. I 
2c3 ~ SAME AS ABOVE BLOCK I 

I 
~ I 2G 

L-----------------~ 5-1L16 

3/7 

379 



M54/M74HC153 M54/M74HC253 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply VoltaQe -0.5to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output VoltaQe -0.5 to Vee + 0.5 v 
ltK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 
lo DC Output Source Sink Current Per Output Pin +25 rnA 

Icc or fGND DC Vee or Ground Current ±50 rnA 
Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 
.. 

Absolute Maximum Ratings are those values beyondwhtch damage to the devtce may occur. Functtonal operatton under these condttion Is not tmphed. 
(") 500 mW: "65 °C demte to 300 mW by 1 OmWfC: 65 "C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Vee 

Vt 

Vo 

Top 

tr,tr 

4/7 
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Parameter 
Supply VoltaQe 

Input Voltage 

Output Voltage 

Operating Temperature: M54HC Series 

Input Rise and Fall Time 

M74HC Series 

Vee= 2 V 

Vee= 4.5 V 

Vee= 6 V 

~ SGS·THOMSON ... "'!I ~DICIIi@~ILR!I"Ii@llJIICS 

Value Unit 
2to6 v 

0 to Vee v 
o to Vee v 

-55 to +125 oc 

·40to +85 oc 

0 to 1000 ns 
o to 500 

Oto 400 



M54/M74HC153 M54/M74HC253 

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. 

v,H High Level Input 2.0 1.5 1.5 1.5 -
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

,-
6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage ~ v,H 
lo=-20 (.lA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ 
v,L 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 ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ v,H 

lo= 20 ~JA 0.0 0.1 0.1 0.1 
v 

6.0 or 0.0 0.1 0.1 0.1 c--
v,L 

~ 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 

v, = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

loz (1) 3 State Output 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 !!A 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 v, =Vee or GND 4 40 80 mA 
Current 

Note. 1. Applied only for M54/M74HC253 

5/7 
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M54/M74HC153 M54/M74HC253 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

ITLH Output Transition 2.0 30 75 95 110 
ITHL Time 1- ns 

~ 8 15 19 22 

6.0 7 13 16 19 

tPLH Propagation ~ 48 115 145 175 
tPHL Delay Time 

~ 15 23 29 35 ns 
(Cn -Y) 

6.0 12 20 25 30 

tPLH Propagation _g,Q_ 68 150 190 225 
tPHL Delay Time 4.5 20 30 38 45 ns 

(A, B-Y) -
6.0 16 26 32 38 

tPLH Propagation _g,Q_ 30 85 105 130 
tPHL ~lay Time ...i:§_ 10 17 21 26 ns 

(G-Y) 
6.0 9 14 18 22 

tPZL Propagation _g,Q_ 36 100 125 150 
tPZH Delay Tirl}!3 (for ...i:§_ RL = 1KQ 12 20 25 30 ns 

HC253) (G - Y) 
6.0 9 17 21 26 

tpLZ Propagation _g,Q_ 22 100 125 150 

tPHZ Delay Tirl}!3 (for ...i:§_ RL = 1KQ 11 20 25 30 ns 
HC253) (G - Y) 

6.0 9 17 21 26 

GiN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 58 
pF 

Capacitance . '. ( ) Cro IS defined as the value of the IC s 1ntemal equ1valent capac1tance wh1ch 1s calculated from the operaMg current consumpt1on w1thout load . 
(Refer to Test Circurt). Average operting current can be obtained by the following equat1on. lcc(opr) = Crc • Vee • t,N + lcc/4 (per circuit) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

1PLH, I PHL 

OUTPUT~ 
LOAO I.CL 
CIRCUIT 

6 ns 

5-10173 

TEST CIRCUIT Icc (Opr.) 

S-10036 

6ns 

1PLZ, 1PZL 

OUTPUTJR LOAO L 
CIRCUIT 

..... CL 

T --
INPUT G 

IN-PHASE 
OUTPUT 

M54/M74HC153 M54/M74HC253 

t PHZ ,1 PZH 

OUTPU~· 
LOAO RL ICL 
CIRCUIT 

-'-

s- 1051.3 

Gns 6ns 

G ----vee 
INPUT A 

GND 
SO.fL 1V 

OUTPUT 1 v I \_VOH 

2V 
VOL 

~ -IO~l,l 

5 -10576 
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M74HC154 

4 TO 16 LINE DECODER/DEMULTIPLEXER 

• HIGH SPEED 
• tpo = 15 ns (TYP.) at Vee= 5 V 
• LOW POWER DISSIPATION 

Icc = 4 11A (MAX.) at T A= 25 ·c 
• HIGH NOISE IMMUNITY 

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

15 LSTTL LOADS 
• SYMMETRICAL OUTPUT IMPEDANCE 

IIOH I = loL = 4 mA (MIN.) 
• BALANCED PROPAGATION DELAYS 

tPLH = tPHL 
• WIDE OPERATING VOLTAGE RANGE 

Vee (OPR) = 2 V to 6 V 
• PIN AND FUNCTION COMPATIBLE 

WITH 54/74LS154 

DESCRIP'TION 
The 74HC154 is a high speed CMOS 4 TO 16-LINE 
:DECODEF.I/DEMUL TIPLEXER fabricated in silicon 
gate C2MOS·technology. It has. the same high speed 
performance of LSTTL combined with true CMOS low 
power consumption. 
A binary code applied to the four inputs (A to D) pro
vides a low level at the selected one of sixteen outputs 
excludingtheotherfifteen outputs, when both the stro
be inputs, G1 and G2, are held low. When either stro• 
.be input is held high,.thedecordingfunction is inhibited 
to keep all outputs high. The strobe-function makes it 
easy to expand the decoding lines through cascading, 
and simplifies the design of address decoding circuits · 
in memory control systems. 
'All inputs are equipped with protection circuits against 
static discharge· and transient excess voltage. 

October1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HC15481R M74HC154M1R 

PIN CONNECTIONS (top view) 

~-
oliitemal 

nnecuon 
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M74HC154 

TRUTH TABLE 

INPUTS SELECTED 
G1 G2 D c 8 A OUTPUT(L) 

L L L L L L YO 
L L L L L H Y1 
L L L L H L Y2 
L L L L H H Y3 
L L L H L L Y4 
L L L H L H Y5 
L L L H H L Y6 
L L L H H H Y? 
L L H L L L YB 
L L H L L H Y9 
L L H L H L Y10 
L L H L H H Y11 
L L H H L L Y12 
L L H H L H Y13 
L L H H H L Y14 
L L H H H H Y15 
X H X X X X NONE 

H X X X X X NONE 

X: Don't Care 

LOGIC DIAGRAM 

.. 

D 

_21_5 _________________________ ~~~~~~~~:9~ 
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M74HC154 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 

-Vee PIN No SYMBOL NAME AND FUNCTION 

1' 2, 3, 4, 5, YO to Y15 Outputs (Active LOW) 
6, 7, 8, 9, 10, 

INPUT 11,13,14, 
15, 16, 17 

18, 19 G1, G2 Enable Inputs (Active 
LOW) 

GND GND 
23,22,21,20 A to D Address Inputs 

_._ _._ 12 GND Ground (OV) 

24 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

X/Y 
0 YO OMUX YO 

Y"1 ¥1 

2 Y"2 ¥2 

3 Y3 Y3 
A 4 Y4 A 

}~ 
Y4 

8 2 5 Y"s B "Ys 
c 3 6 YG c Y6 

D 4 7 Y7 D Y7 
8 

10 

11 

12 

13 

EN 
14 

15 

LC11~0 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (") mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional opera11on underlhese cond1t1on 1s not 1mpl1ed. 

(") 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 •c 
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M74HC154 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
T"''_ Q!>erating Temperature: -40 to +85 oc 
tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA=25°C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

V1H High Level Input Voltage ~ 1.5 1.5 

~ 3.15 3.15 v 
6.0 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 
Voltage 

~ 1.35 1.35 v 
6.0 1.8 1.8 

VoH High Level Output Voltage ~ V1 = 1.9 2.0 1.9 

~ V1H 
lo=-20 flA 4.4 4.5 4.4 

v 
~ or 5.9 6.0 5.9 

~ VIL lo=-4.0 mA 4.18 4.31 4.13 

6.0 lo=-5.2 mA 5.68 5.8 5.63 

VoL Low Level Output Voltage ~ V1 = 0.0 0.1 0.1 

~ VIH 
lo= 20 flA 0.0 0.1 0.1 

v 
~ or 0.0 0.1 0.1 

~ V1L lo= 4.0 mA 0.17 0.26 0.33 

6.0 lo= 5.2 mA 0.18 0.26 0.33 

h Input Leakage Current 6.0 V1 = Vee or GND ±0.1 ±1 11A 

Icc Quiescent Supply Current 6.0 V1 =Vee or GND 4 40 llA 
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M74HC154 

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

Test Conditions Value 
Symbol Parameter Vee TA=25°C -40 to 85 °C Unit 

(V} Min. Typ. Max. Min. Max. 

ITLH Output Transition Time ~ 30 75 95 
ITHL ~ 8 15 19 ns 

6.0 7 13 16 
tPLH Propagation Q_elay Time ~ 65 175 220 
IPHL (A, B, C, D - Y} ~ 19 35 44 ns 

6.0 16 30 37 
IPLH ~~lion Delay Time ~ 55 160 200 
IPHL (G1,G2-Y} ~ 17 32 40 ns 

6.0 15 27 34 
GIN Input Cap_acitance 5 10 10 pF 

Gpo(*) Power Dissipation Capacitance 57 pF . ( ) Gpo IS defined as the value of the IC s mtemal equ1valent capacitance wh1ch IS calculated from the operat1ng current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = CPO • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS TEST 
CIRCUIT 

IN-PHASE 
OUTPUT(YJ 

5-10265 

TEST CIRCUIT Icc (Opr.) 

vcc=sv 

INPUT WAVEFORM IS TI-lE SAME AS THAT IN CASE OF SWIT
CHING CHARACTERISTICS TEST. 

5/5 
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M54HC155 
M74HC155 

DUAL 2 TO 4 LINE DECODER 3 TO 8 LINE DECODER 

• HIGH SPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• r:.GW POWER DISSIPATION 
Icc= 41-lA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
"1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
.lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 VTO 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS155 

"DESCRIPTION 
The M54/74HC155 is a high speed"CMOS DUAL 2-
T0-4 LINE DECODER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It features dual1-T0-41ine demultiplexers with indi
vidual strobe in~s (1 G arid 2G), individual data in
puts (1 C and 2C) and common binary address 
inputs (A and B). 

When both decoders are enabled by the strobes, the 
inverted output of 1 C data and non-inverted output 
of 2C data will be brought to the select output pins 
of each sections. A 1-T0-81ine demultiplexer canal
so be easily built. up by providing a data signal to 
both 1 C and 2C inputs ; the output order from the 
msb is 1Y3, 1Y2, 1Y1, 1YO, 2Y3, 2Y2, 2Y1, 2YO. 
This device can be used as a 2-to-4 line decoder or 
a 3-to·S line decoder when 1 C is held high and 2C 
is held low. 

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

December 1992 

NC~ 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC155F1R M74HC155M1R 
M74HC155B1R M74HC155C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 
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M54/M74HC155 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 
.L. -'-

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 15 1C, 2C Data Inputs 

2, 14 1G, 2G Strobe Inputs 

3, 13 B,A Common Data Inputs 

7, 6, 5,4 1YOto 1Y3 Outputs 

9, 10, 11, 12 2YO to 2Y3 Outputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

TRUTH TABLE 

INPUTS OUTPUTS 

8 A 1G 1C 1YO 1Y1 1Y2 1Y3 

X X H X H H H H 

L L L H L H H H 

L H L H H L H H 

H L L H H H L H 

H H L H H H H L 

X X X L H H H H 

2/6 
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IEC LOGIC SYMBOL 

TRUTH TABLE 

INPUTS 

8 A 2G 2C 

X X H X 
L L L L 

L H L L 

H L L L 

H H L L 

X X X H 

LC11 1 11J 

1YO 

1\'1 

1Y2 

1Y3 

2YO 

z\'1 
z'i'z 
z\'3 

OUTPUTS 

2YO 2Y1 2Y2 

H H H 

L H H 

H L H 

H H L 

H H H 

H H H 

2Y3 

H 

H 

H 

H 

L 

H 



M54/M74HC155 

LOGIC CIRCUIT 

fG iYO 

1C tTt 

iY2 

m 

2Yo 

ffi 

;c 

m 

2G 

m 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K 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 IGNO DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the devtce may occur. Functional operauon underthesecondltton ts not tmplled. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC155 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter ·Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,•tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 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 ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage ·~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
. lo=-20 !lA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ ·YIL 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 ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 4.5 V1H 
lo= 20 !lA 0.0 0.1 0.1 0.1 r--- v 

~ or 0.0 0.1 0.1 0.1 

4.5 VIL lo= 4.0 mA 0.17 0.26 0.33 0.40 r---
6.0 lo= 5.2 mA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 llA 
Current 

lee Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 11A 
Current 
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M54/M7 4HC155 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

!rLH Output Transition ~ 30 75 95 110 
lrHL Time 4.5 8 15 19 22 ns 

t--
6.0 7 13 16 19 

tPLH Propagation ~ 45 130 165 195 
tPHL Delay Time 

~ 15 26 33 39 ns 

6.0 13 22 28 33 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (") Power Dissipation 53 
pF 

Capacitance 
(") Cpo IS defined as the value of the IC's 1ntemal equiValent capac1tance wh1ch IS calculated from the operaUng current consumpt1on Without load. 
(Refer to Test Circuit). Average operung current can be obtained by the following equation. lcc(opr) =CPO· Vm • f1N + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

-vee 
INPUT 

OUTPUT 
(AT POSITIVE PULSE) 

OUTPUT 
(AT NEGATIVE PULSE) 

5-10263 
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M54/M74HC155 

TEST WAVEFORM Icc (Opr.) 

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

6/6 
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M54HC157/158 
M74HC157/158 

HC157 QUAD 2 CHANNEL MULTIPLEXER 
HC158 QUAD 2 CHANNEL MULTIPLEXER (INV.) 

• HIGHSPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41J.A (MAX.) ATTA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL QUTPUT IMPEDANCE 
I IOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS157/158 

DESCRIPTION 

The M54/7 4HC157 and the M54/7 4HC158 are high 
speed CMOS QUAD 2-CHANNEL MUL TIPLEXE
R's fabricated with silicon gate C2MOS technology. 
They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

These devices consist of four 2-input digital multiple
xers with common select and strobe inputs. The 
HC158 is an inverting multiplexer while the HC157 
is a non-inverting multiplexer. When the STROBE 
input is held High, selection of data is inhibited and 
all the outputs become Low in the M74HC157 and 
High in the M7 4HC158. The SELECT decoding de
termines whether the A orB inputs get routed to their 
corresponding Y outputs. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 

February 1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

SELECT Vee 
HC157 

lA SrROaE 

IB 4A 

1Y 48 

2A 4Y 

28 JA 

2Y 38 

GND JV 

Vee 

HC158 lA 

4A 

IV 48 

2A ;;y 

28 JA 

iY JB 

NC= GND 3V 
No Internal 
Connection 
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M54/M74HC157 M54/M74HC158 

CHIP CARRIER 

1B 

NC 

2A 

2B 

HC157 

9 •o 11 1111 

4A 

46 

NC 

4Y 

JA 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

~~------A 

GND GND 
_._ -

PIN DESCRIPTION (for HC157) 

PIN No SYMBOL NAME AND FUNCTION 

1 SELECT Common Data Select 
Input 

2, 5, 11, 14 1A to4A Data Inputs From 
Source A 

3, 6, 10, 13 18 to 48 Data Inputs From 
Source B 

4, 7,9, 12 1Yto 4Y Multiplexer Output 

15 STROBE Strobe Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

2/6 
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HC158 

:! ~ u 

T :.: z ~~ 
~ :;; 

1B 4A 

iY 4B 

NC NC 

2A i;i 

2B JA 

c 
i> z - ~ ~ ji!; ~ 

PIN DESCRIPTION (for HC158) 

PIN No SYMBOL NAME AND FUNCTION 

1 SELECT Common Data Select 
Input 

2, 5, 11, 14 1A to4A Data Inputs From 
Source A 

3,6, 10,13 1B to 4B Data Inputs From 
Source B 

4, 7,9, 12 1Y to 4Y Multiplexer Output 

15 STROBE Strobe Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 



TRUTH TABLE 

STROBE SELECT 

H X 
L L 

L L 

L H 

L H 
X: DON'T CARE 

IEC LOGIC SYMBOL 

Si' 
SELECT 

lA 

18 

ZA 

28 

3A 

38 

4A 

48 

HC157 

.LOGIC DIAGRAM 

HC157 

SELECT ~ 
STROBE 15 

1 A 

18 

2A 

28 

3A 

3 8 
10 

4A 
14 

4 8 
13 

INPUTS 

A 

X 

L 

H 

X 

X 

1Y 

2Y 

3Y 

4Y 

M54/M74HC157 M54/M74HC158 

OUTPUTS 

8 y (HC157) Y (HC158) 

X L I H 

X L I H 

X H L 

L L H 

H H L 

HC158 

L::1HlGO 

HC158 

SELECT ~ 
STROBE 0 0 

lA 

iY 
1 8 

2A 

2Y 
28 

3A 

3'i 10 
38 

4A 
14 

4V 
48 13 
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M54/M74HC157 M54/M74HC158 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee SUQ(llyVoltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC ln~ut Diode Current ± 20 mA 

loK DC Output Diode Current ± 20 mA 

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

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxtmum Rattngsarethose values beyondwhtchdamagetothe devtce may occur. Functtonal operation underthesecond1t1on IS not tmphed 
(') 500 mW: = 65 'C derate to 300 mW by 10mWfc· 65 'C to 85 'C 

RECOMMENDED OPERA1"1NG CONDITIONS 

Symbol Parameter .Value. Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating T-emperature: M54HC Series -55 to +125 oc 

M74HC Series· -40 to +85 oc 

tr,tr Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vcc·=6V 0 to 400 

4/6 

400 



M54/M74HC157 M54/M74HC158 

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. 

VJH High Level Input 2.0 1.5 1.5 I 1.5 -
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level ~ VJ; 
1.9 2.0 1.9 1.9 

Output Voltage ~ VJH 
lo;-20 f!A 4.4 4.5 4.4 4.4 

v 
__§J!_ or 5.9 6.0 5.9 5.9 

~ VJL 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 ~ VJ; 
0.0 0.1 0.1 0.1 

·Voltage 
~ VJH 

lo; 20 f!A 0.0 0.1 0.1 0.1 
v 6.0 or 0.0 0.1 0.1 0.1 r----

VJL ~ 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 

h * Input Leakage 
6.0 

V1 ; Vee or GND ±0.1 ±1 ±1 flA 
Current 

Icc Quiescent Supply 6.0 V1 ; Vee or GND 4 40 80 flA 
Current lo ;0 

• Applicable only to DIR, G, G 1nput 
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M54/M74HC157 M54/M74HC158 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 30 100 125 150 
tPHL Delay T1me ~ 12 20 25 30 ns 

(A, B-Y) 
6.0 10 17 21 26 

tPLH Propagation 2.0 - 50 125 155 190 
tPHL Delay T1me 4.5 16 25 31 38 ns 

(SELECT- Y) -
6.0 14 21 26 32 

tPLH Propagation ~ 36 115 145 175 
tPHL Delay Time 

~ 12 23 29 35 ns 
(STROBE- Y) 

6.0 10 20 25 30 

c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 47 
pF 

Capacitance 
(*) Gpo 1s defmed as the value of the IC's mternal eqUivalent capacitance wh1ch IS calculated from the operating current consumpt1on w1thout load. 
(Refer to Test C~rcu1t) Average oper!lng current can be obtained by the fol!owmg·equat1on. lcc(opr) =CPO • Vee • f1N + lcc/4 (per channel) 

SWITCHING CHARACTERISTICS TEST CIR
CUIT 

6/6 

402 

INPUT 

OUTPUT X 
(IN-PHASE) 

6ns 

5-10261 

6ns 

GND 

TEST CIRCUIT Icc (Opr.) 

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



M54HCT157 /158 
M74HCT157/158 

HCT157 QUAD 2 CHANNEL MULTIPLEXER 
HCT158 QUAD 2 CHANNEL MULTIPLEXER (INV.) 

• HIGH SPEED 
tpo = 21 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41lA (MAX.) AT TA = 25 oc 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) ViL = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS157/158 

DESCRIPTION 

The M54/74HCT157 and the M54/74HCT158 are 
high speed CMOS QUAD 2-CHANNEL MULTIPLE
XERs fabricated with silicon gate C2MOS technolo
gy. They achieve the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS 
low power dissipation. 

These devices consist of four 2-input digital multiple
xers with common select and strobe inputs. The 
HCT158 is an inverting multiplexer while the 
HCT157 is a non-inverting multiplexer. When the 
STROBE input is held High, selection of data is in
hibited and all the outputs become Low in the 
M74HCT157 and High in the M74HCT158. TheSE
LECT decoding determines whether the A or B in
puts get routed to their corresponding Y outputs. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 
M54/74HCT devices are designed to directly inter
face HSC2MOS systems with TTL and NMOS com
ponents. They are also plug in replacements for 
LSTTL devices giving a reduction of power consum
ption. 

April1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1 R M74HCTXXXC1 R 

PIN CONNECTIONS (top view) 

SELECT Vee 

HCT157 
lA STROBE 

18 .. 
IV 48 

2A 4V 

28 JA 

2V '" 
GNO " 

Vee 

HCT158 lA 

18 4A 

IV 4B 

2A 7;¥ 

28 JA 

2Y JB 

NC= GNO 3'i 
No Internal 
Connection 
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M54/M74HCT157 M54/M74HCT158 

CHIP CARRIER 

18 

" NC 

2A 

28 

HCT157 

0 
> Z U;. CD 
... C) z .... ... 

.. 
<8 

NC 

" ,. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

~ 

INPUT 

GND GND .. 

PIN DESCRIPTION (for HCT157) 

PIN No SYMBOL NAME AND FUNCTION 

1 SELECT Common Data Select 
Input 

2, 5, 11, 14 1A to 4A Data Inputs From 
Source A 

3, 6, 10, 13 1Bto4B Data Inputs From 
Source B 

4, 7,9, 12 1Yto4Y Multiplexer Output 

15 STROBE Strobe Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

216 

404 

HCT158 

.. ~ u 
!:lli:l - ~% >lit 

in 

18 4A 

iY '8 
NC NC 

2A 4v 
28 JA 

0 
I> z 
~ e ~I~ ~ 

Vee~--l 

-CJ I O~TPUl 
1-J 

PIN DESCRIPTION (for HCT158) 

PIN No SYMBOL NAME AND FUNCTION 

1 SELECT Common Data Select 
Input 

2, 5, 11, 14 1A to4A Data Inputs From 
Source A 

3, 6, 10, 13 18 to 48 Data Inputs From 
Source B 

4, 7,9, 12 1Y to 4Y Multiplexer Output 

15 STROBE Strobe Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 



TRUTH TABLE 

STROBE SELECT 

H X 
L L 

L L 

L H 

L H 
X: DON'T CARE 

IEC LOGIC SYMBOL 

18 

2A 

28 

3A 

38 

4A 

48 

LOGIC DIAGRAM 

HCT157 

HCT157 

INPUTS 

Ltll070 

SELECT ~ 
STROBE 15 

lA 

18 

2A 

28 

3A 

36 
10 

4A 
14 

4 8 
13 

A 

X 
L 

H 
X 
X 

1Y 

2Y 

3Y 

4Y 

M54/M74HCT157 M54/M74HCT158 

OUTPUTS 

B y (HCT157) Y (HCT158) 

X L H 
X L H 

X H L 

L L H 

H H L 

HCT158 

LCII0$0 

HCT158 

HC 158 

SElECT ~ 
STROBE ¢ 

lA ,, 
16 

2A 

2Y 
26 

,. 

JB 
10 3Y 

.. ,. 

46 13 4Y 
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M54/M7 4HCT157 M54/M7 4HCT158 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IrK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Ra~ngsarethose values beyondwhrch damage to the devrce may occur. Functional operatron underthesecondrMn rs notrmplied. 
(*) 500 mW: ;;;65 •c derate to 300 mW by tOmWfC: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) o to 500 ns 
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M54/M74HCT157 M54/M74HCT158 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VrH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VrL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vr ~ lo~-20 f1A 4.4 4.5 4.4 4.4 
· Output Voltage 

4.5 
VrH v 
or lo~-4.0 rnA 4.18 4.31 4.13 4.10 
VrL 

VoL Low Level Output Vr ~ I~ 20 f1A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VrH v 
or 
VrL 

lo~ 4.0 rnA 0.17 0.26 0.33 0.4 

lr Input Leakage 
5.5 

Vr ~ Vee or GND ±0.1 ±1 ±1 llA 
Current 

Icc Quiescent Supply 5.5 Vr ~ Vee or GND 4 40 80 llA 
Current 

C. lee Additional worst 5.5 ·Per Input pin 2.0 2.9 3.0 ·rnA 
case supply Vr ~ 0.5V or 
current Vr ~ 2.4V 

Other Inputs at 
Vee or GND 

lo~ o 
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M54/M74HCT157 M54/M74HCT158 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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. 

tTLH Output Transition 4.5 8 15 19 22 ns 
ITHL Time 

tPLH Propagation 4.5 16 25 31 38 ns 
tPHL Delay Time 

(A, B-Y) 

tPLH Propagation 4.5 19 30 38 45 ns 
tPHL Delay Time 

(SELECT- Y) 

tPLH Propagation 4.5 17 27 34 41 ns 
tPHL Delay Time 

(STROBE- Y) 

c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation HCT157 50 pF 
Capacitance HCT158 60 pF 

n Gpo 1s defined as the value of the IC's 1ntemal equivalent capacitance wh1ch 1s calculated from the operat1ng current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equat1on. Icc( apr)= Gpo • Vee • f,N + lcc/4 (per channel) 

SWITCHING CHARACTERISTICS TEST CIR· 
CUlT 

INPUT 

OUTPUT X 
(IN-PHASE) 

OUTPUT 
(OUT -OF -PHASE) 
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Gno Gn• 

GND 

SC07040 

TEST CIRCUIT Icc (Opr.) 

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



M54/74HC160/161 
M54/7 4H C162/163 

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 

• HIGH SPEED 
fMAX = 63 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 411A (MAX.) AT 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS160 -163 

DESCRIPTION 

M54/74HC160 Decade, Asynchronous Clear 
M54/74HC161 Binary, Asynchronous Clear 
M54/74HC162 Decade, Synchronous Clear 
M54/74HC163 Binary, Synchronous Clear 

The M54/7 4HC160, 161, 162 and 163 are high spe
ed CMOS SYNCHRONOUS PRESETT ABLE 
COUNTERS fabricated with silicon gate C2MOS te
chnology. 

They have the same the high speed operation simi
lar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 

The M54/74HC160/162 are BCD Decade counters 
and the M54/74HC161/163 are 4 bit binary coun
ters. 

The CLOCK input is active on the rising edge. Both 
LOAD and CLEAR inputs are active Low. 

Presetting of all four IC's is synchronous on the ri
sing edge of the CLOCK. 

The function on the M54/74HC162/163 is synchro
nous to CLOCK, while the M54/74HC160/161 coun
ters are cleared asynchronously. 

Two enable inputs (TE and PE) and CARRY output 
are provided to enable easy cascading of counters, 
which facilities easy implementation of N-bit coun
ters without using external gates. 

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

April1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

CLOCK 

DATA IN 

ENABL.EP 

GND 

n QB 

Vee 

CARRY 
OUTpUT 

"QA) 
OUTPUTS 

tz QC 

II QD 

ENABLE T 

No Inter· 
nal Con· 
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M54/M74HC160/161 /162/163 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

~I" 

INPUT 

GND 
-I. 

Vee----r--~ 

C
~. 

_ ~TPUT 

. 1-_j GND 

-

IEC LOGIC SYMBOL (HC160) 

LC12490 

IEC LOGIC SYMBOL (HC162) 

LC12510 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1 CLEAR Asynchronous Master 
reset 

. .2 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

3,4,5, 6 A,B,C, D Data Inputs 

7 ENABLE P Count Enable Input 

10 ENABLET Count Enable Carry Input 

9 LOAD Parallel Enable Input 

14, 13, 12, QA to QD Flip Flop Outputs 
11 

15 , CARRY Terminal Count Output 
OUTPUT 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOL (HC161) 

LC12500 

IEC LOGIC SYMBOL (HC163) 

LC12520 



M54/M7 4HC160/161/162/163 

TRUTH TABLE 

M54/74HC160/161 M54/74HC162!163 
OUTPUTS 

INPUTS INPUTS FUNCTION 

ClR LD PE TE CK ClR lD PE TE CK QA QB QC QD 

L X X X X L X X X I L L L L RESET TO "0" 

H L X X I H L X X I A B c D PRESET DATA 

H H X L _r H H X L _r NO CHANGE NO COUNT 

H H L X I H H L X I NO CHANGE NO COUNT 

H H H H I H H H H I COUNT UP COUNT 

H X X X l_ X X X X l_ NO CHANGE NO COUNT 
Note. X . Don t Care 

A, B, C, D : Logi level of data inp!,!!s _ 
Carry :CARRY= TE • 0.. • Oa • Oc • Oo ............ (M54/74HC1601162) 

:CARRY= TE •0.. • Os •Oc •Oo ............ (M54/74HC161/163) 

TIMING CHART (HC160/162: decade counter) 

CLEAR 

LOAO 

A~ 

B~ 

~DON'T CARE UNTIL LOAD GOES LOW ~P'd 

DATA INPUTS 

CLOCK 

c-1 

D~ 
I 
I 
I 

~&~a##MZ 

~P'P'$@@'.$@~d2 

~ff&--'#///@/ff/##40WE&?i 

ENABLE P 

ENABLE T 

OUTPUTS 

QC~ 

QD~ 

CARRY OUTPUT 

I I 

~:--~--r.:?~~!~~r--1~~~~~--~~----------------------: j I js 9 o 31 
& 4 4 COUNT ---t+------- INHIBIT ----

ASYNC SYNC PRESET 
CLEAR CLEAR 
(160) (162) S-10304 
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M54/M74HC160/161/162/163 

TIMING CHART {HC161/163: binary counter) 

4/11 
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LOAD 

DATA INPUTS 

CLOCK 

~#$,(/Ml$~//d 

~fl'$##$lffff/$///~ 

~.#~#M0'&WM 

ENABLE T 

OUTPUTS 

I 

DA ~ "'lz~-.--~ 

QB~ 

oc~ 

oo2;[ 
I 

CARRY OUTPUT -~:~~~~~-..~--~~r--1~--~-~~---------------------1 1 !,2 113 1~ 15 0 21 
}. 4 ,! 1 I",_ __ COUNT ---+!----INHIBIT ----

ASVNC SVNC PRESET 
CLEAR CLEAR 
(161) (163) 5-10305 



r r 
0 0 
G) G) 

0 0 
0 CLEAR~ 0 ::c i> 

I 

::c i> 0 0 ..... G) ::~. I 
..... G) 

Cl ::0 Cl ::0 ..... )> 0 )> 

CARRY s: ~ 9 ,.....,_- ~ E s: 
our 

~ 
~en 

i:i~ 
@• 
~;! 
""o ~I: ©en 
!:1lo 
~z 

I I ~~~~~ I I ~~tiioRc~~ I I 
s: 
Ul 
.j:o 

3: 
...... 
.j:o 

:I: 
0 ... 
en 

CD I I~ CLOCK~ ..... ... --... 
en 
~ ... 
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M54/M7 4HC160/161/162/163 

LOGIC DIAGRAM 

LOGIC DIAGRAM 

HC163 
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M54/M74HC160/161/162/163 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value· Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current + 20 mA 

loK DC Output Diode Current +20 mA 

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

lee or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (") mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ratmgs are those values beyond wh1ch damage to the dev1ce may occur. Funcbonal operation underthese cond1Uon IS not 1m plied 
(") 500 mW:;, 65 'C derate to 300 mW by I OmW!'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: .M54HC Series -55 to+ 125 oc 

M74HC Series. -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC160/161/162/163 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage ~ ViH 
lo=-20 !lA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ 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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 !lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 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 

h Input Leakage 
6.0 

V1 = Vee or GNO ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 I!A 
Current 

'8/11 ,.,, ~~·· ------------
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M54/M74HC160/161/162/163 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = It = 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. 

hLH Output Transition ~ 25 75 95 110 
hHL Time ~ 7 15 19 22 ns 

6.0 6 13 16 19 

IPLH Propagation ~ 48 125 155 190 
IPHL Delay Time ~ 16 25 31 38 ns 

(CLOCK- Q) 
6.0 14 21 26 32 

IPLH Propagation ~ 57 150 190 225 
IPHL Delay Time 4.5 COUNT MODE 19 30 38 45 ns 

(CLOCK-CARRY) ;---

6.0 16 26 32 38 

IPLH Propagation 2.0 - 66 175 220 265 
Delay Time PRESET MODE ns ~ 22 35 44 53 
(CLOCK-CARRY) 

6.0 19 30 37 45 

IPHL Propagation ~ 72 200 250 300 
Delay Time ~ PRESET MODE 24 40 50 60 ns 
(CLOCK-CARRY) 

6.0 20 34 43 51 

IPLH Propagation ~ 39 100 125 150 
IPHL Delay Time ~ 13 20 25 30 ns 

(ENT-CARRY) 
6.0 11 17 21 26 

IPLH Propagation ~ for 60 150 190 225 
Delay Time ~ HC160/161 20 30 38 45 ns 
(CLEAR- Q) 

6.0 
only 

17 26 32 38 

IPHL Propagation ~ for 72 200 250 300 
Delay Time ~ HC160/161 24 40 50 60 ns 
(CLEAR-CARRY) 

6.0 
only 

20 34 43 51 

fMAX Maximum Clock ~ 6.2 18 5 4.2 
Frequency ~ 31 53 25 21 MHz 

6.0 37 62 30 25 

IW(H) Minimum Pulse ~ 18 75 95 110 
twiLl Width ~ 6 15 19 22 ns 

(CLOCK) 
6.0 6 13 16 19 

lw(L) Minimum Pulse ~ for 24 75 95 110 
Width ~ HC160/161 7 15 19 22 ns 
(CLEAR) 

6.0 
only 

6 13 16 19 

Is Minimum Set-up ~ 40 100 125 150 
Time 

~ 10 20 25 30 ns 
(LOAD, PE, TE) 

6.0 8 17 21 26 

Is Minimum Set-up ~ 20 75 95 110 
T1me 

~ 5 15 19 22 ns 
(A, B, C, D) 

6.0 3 13 16 19 

Is Minimum Set-up ~ for 20 75 95 110 
lJ!D.L_ 

~ 
HC162/163 5 15 19 22 ns 

(CLEAR) 
6.0 

only 
3 13 16 19 

9/11 
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M54/M74HC160/161 /162/163 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lh Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 
(A, B- CK) 

6.0 0 0 0 

I REM Minimum ~ 18 50 65 75 
Removal Time 

~ 4 10 13 15 ns 

6.0 3 9 11 13 

CJN Input Capacitance 5 10 10 10 pF 

Cpa(") Power Dissipation 50 
pF 

Capacitance 
(*) CPo ts def1ned as the value of the IC's 1nternal equ1valent capac1tance wh1ch IS calculated from the operat1ng current consumpt1on wtthout load. 
(Refer to Test Circuit). Average opert1ng current can be obtained by the followmg equation. lcc(opr) =Ceo • Vee • f,N +Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT MODE 

CLOCK 

a, 
CARRY 

PRESET MODE 

LOAD 

A-D 

CLOCK 

s -1o29e 

a =x 
5-10300 

10/11 
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CLEAR MODE (HC160/161) 

CLEAR 

GND 

CLOCK 

tREM 

VoL 

a, 
CARRY 

CLEAR MODE (HC162/163) 

GND CLEAR 

CLOCK 

Vee 

a, 
VOH CARRY 

VoL s -10301 

Vee 

GNO 

Vee 

GND 

VoH 

VoL 

Vee 

GND 

vee 

GND 

VoH 

VoL 



M54/M74HC160/161/162/163 

SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 

COUNTENABLE MODE 

TE 
PE 

CLOCK 

CASCADE MODE 
(fix maximum count) 

TE 

CARRV 

Q ~------YoH 

~1-------YOL 
S-10302 

TEST CIRCUIT Icc (Opr.) 

TYPICAL APPLICATION 

H :COUNT 
L :DISABLE 

INPUTS 

A I I I I 
LUA B C D - PE '--

- TE CA -H: COUNT 
L :DISABLE 

- CK ;-
CLROA QBQC OD 

CLEAR 
J 1ou~P~rs1 

CLOCK 

INPUTS 

s -10303 

TOTAL OPERATING CURRENT WHEN 
USING A CAPACITIVE LOAD 

When the outputs drive a capacitive load, the 
total current can be calculated as follows : 

For M74HC160/162: 

(Ca Cb Cc Cd C~J !lice= fcK ·Vee· - +-+-+-+-
2 5 10 10 10 

For M74HC161/163: 

(Ca Cb Cc Cd CcaJ 
ll~=~-~~-+-+-+-+-

2 4 8 16 16 

Ca to Cca are the capacitors loading the out
puts. 

-
INPUTS 

A I I I l J. I I I I 
LD A B C D 

PE '--

TE CA -

CK ;-
CLR QAQB QC QD 

I 1 oJTP~I 

LD A B C U 
PE 

TE CA 

CK 
CLR QA QBQC OD 

l 1 o~p~sl 

S.-10297 

-· NEXT 
STAGE 

11/11 
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M54/7 4H CT160/161 
M54/7 4HCT162/163 

SYNCHRONOUS PRESETT ABLE 4-BIT COUNTER 

• HIGH SPEED 
fMAX =50 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41JA (MAX.) AT 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loH = loL = 4 rnA (MIN.) 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.); V1L = O.BV (MAX.) 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS160 -163 

DESCRIPTION 

M54/74HCT160 Decade, Asynchronous Clear 
M54/74HCT161 Binary, Asynchronous Clear 
M54/74HCT162 Decade, Synchronous Clear 
M54/74HCT163 Binary, Synchronous Clear 

The M54/74HCT160, 161, 162 and 163 are high 
speed CMOS SYNCHRONOUS PRESETTABLE 
COUNTERS fabricated with silicon gate C2MOS te
chnology. They have the same high speed opera
tion similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
The M54/74HCT160/162 are BCD Decade coun
ters and the M54/74HCT161/163 are 4 bit binary 
counters. The CLOCK input is active on the rising 
edge. Both LOAD and CLEAR inputs are active 
Low. 
Presetting of all four IC's is synchronous on the ri
sing edge of the CLOCK. The function on the 
M54/74HCT162/163 is synchronous to CLOCK, 
while the M54/74HCT160/161 counters are cleared 
asynchronously. Two enable inputs (TE and PE) 
and CARRY output are provided to enable easy ca
scading of counters, which facilities easy implemen
tation of N-bit counters without using external gates. 
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. All inputs are equipped with 

October 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1 R M74HCTXXXC1 R 

PIN CONNECTIONS (top view) 

CLOCK 

DATA IN "QAJ ' QB 

'' QC 

n QO 

ENABL£P 

GNO 

Vee 

CARRY 
OUTpUT 

OUTPUTS 

ENABL£T 

No Inter
nal Con· 

1/11 
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M54/M74HCT160/161 /162/163 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

-
-----A 

GND GND -- _._ 

IEC LOGIC SYMBOL {HCT160) 

LCI2A91 

IEC LOGIC SYMBOL {HCT162) 

LC12511 

2/11 
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ao 
CARRY 
OUT 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1 CLEAR Master Reset 

2 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

3,4,5,6 A,B,C,D Data Inputs 

7 ENABLE P Count Enable Input 

10 ENABLET Count Enable Carry Input 

9 LOAD Parallel Enable Input 

14, 13, 12, OAtoQD Flip Flop Outputs 
11 
15 CARRY Terminal Count Output 

OUTPUT 

8 GND Ground (OVl 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOL {HCT161) 

LC12~01 

IEC LOGIC SYMBOL {HCT163) 

LC12~21 

QA 

Oe 

ac 
oo 
CARRY 
OUT 



M54/M74HCT160/161/162/163 

TRUTH TABLE 

M54/74HCT160/161 M54/74HCT162/163 ·OUTPUTS· 
INPUTS INPUTS FUNCTION 

CLR LD PE TE CK CLR LD PE TE CK QA QB QC QD 

L X X X X L X X X s L L L L RESETTO"O" 

H L X X s H L X X s A B c D PRESET DATA 

H H X L s H H X L s NO CHANGE NO COUNT 

H H L X s H H L X s NO CHANGE NO COUNT 

H H H H s H H H H s COUNT UP COUNT 

H X X X l_ X X X X l_ NO CHANGE NO COUNT 
Note. X . Don t Care 

A, B, C, D : Logi level of data inp!!)s _ 
Carry :CARRY~ TE • OA • Os • Oc • Oo ............ (M54174HCT160/162) 

:CARRY~ TE • OA • Os • Oc • Oo ............ (M54174HCT161/163) 

TIMING CHART (HCT160/162 : decade counter) 

CLEAR 

LOAD 

DATA INPUTS 

CLOCK 

ENABLE P 

ENABLE T 

OUTPUTS 

~DON'T CARE UNTIL LOAD GOES LOW 

~//@'$$/W$/<0 

~##&,001&$0/AW$2 

~M#WM&'##$JW/$~ 

oDza 
I 

CARRY OUTPUT ~:--~--r.~~~:~~r--1~~~~~--~,1----------------------1 I 17 18 9 0 I 
A 4 A I 

ASYNC SYNC PRESET 
CLEAR CLEAR 
(160) (162) 

COUNT ---\'4------ INHIBIT-----

5-1030/o 
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M54/M74HCT160/161/162/163 

TIMING CHART (HCT161/163 :binary counter) 

4/11 

424 

CLEAR 

LOAD 

DATA INPUTS 

CLOCK 

OUTPUTS 

LJ oc~ 
I 

ooN 4---J I 
I I 

CARRY OUTPUT I 
I I 
I 

I I i1z 

• 4 ... 

~_401$W$4?:YA#4d 

~$$/$?o/ff$$~ 

~/$#,$01,&?W&;o//?0 

I 
I 
I 
I 
I 
I 
I 
I 

I I n I I 

zl 
I 
113 14 15 0 
I I 

COUNT INHIBIT 
ASYNC SYNC PRESET 
CLEAR CLEAR 
(161) (163) s~ 10 Jos 



M54/M74HCT160/161/162/163 

LOGIC DIAGRAM 

HCT160 

LOGIC DIAGRAM 

HCT161 

5/11 
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M54/M74HCT160/161 /162/163 

LOGIC DIAGRAM 

HCT162 

LOGIC DIAGRAM 
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426 

.. 
a 

Ill 

.. 
a c 

0 

" u 

~ 



M54/M74HCT160/161/162/163 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -Oo5 to +7 v 
V1 DC Input Voltage -005 to Vee + 005 v 
Vo DC Output Voltage -005 to Vee+ Oo5 v 
hK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65to +150 oc 

TL Lead Temperature (10 sec) 300 oc 
00 

Absolute Maxtmum Ratings are those values beyond whtch damage to the devtce mayoccuro Functonal operaMn underthese condtttons ts not tmphedo 
(*) 500 mW: = 65 "C derate to 300 mW bY 1 OmWfC: 65 "C to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4o5to 505 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,lr Input Rise and Fall Time (Vee = 4o5 to 5o5V) 0 to 500 ns 

7/11 
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M54/M74HCT160/161 /16'2/163 

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 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VI= lo=-20 !!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VIH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output VI= lo= 20 !!A 0.0 0.1 0.1 0.1 
Voltage 

4.5 V1H v 
or lo= 4.0 mA 0.17 0.26 0.33 0.4 

V1L 

II Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 J.lA 
Current 

tilcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

8/11 
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M54/M74HCT160/161/162/163 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

ITLH Output Transition 4.5 8 15 19 22 ns 
ITHL Time 

tPLH Propagation 4.5 23 36 45 54 ns 
tPHL Delay Time 

(CK·Q) 

tPLH Propagation 4.5 27 42 53 63 ns 
tPHL Delay Time 

(CK-CO) 

tPLH Propagation 4.5 21 33 41 50 ns 
Delay Time 
(TE-CO) 

tPLH Propagation 4.5 for 26 40 50 60 ns 
Delay Time HCT160/161 
(CLEAR- Q) only 

IPHL Propagation 4.5 for 28 43 54 65 ns 
Delay Time HCT160/161 
(CLEAR-CO) only 

fMAX Maximum Clock 4.5 31 49 25 21 MHz 
Frequency 

tw(H) Minimum Pulse 4.5 8 15 19 22 ns 
tw(L) Width (CK) 

tw(L) Minimum Pulse 4.5 for 8 15 19 22 ns 
Width HCT160/161 
(CLEAR! only 

Is Minimum Set-up 4.5 11 20 25 30 ns 
Time 
(LOAD, PE, TE) 

Is Minimum Set-up 4.5 5 15 19 22 ns 
Time 
(A,B,C, D) 

Is Minimum Set-up 4.5 for 5 15 19 22 ns 
Time HCT162/163 
(CLEAR) only 

lh Minimum Hold 4.5 5 5 8 ns 
Time 

tREM Minimum 4.5 for 5 15 19 22 ns 
Removal Time HCT160/161 
(CLEARl only 

CIN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 33 pF 
Capacitance 

(") Ceo IS defined as the value of the !C's internal eqUivalent capacitance which Is calculated from the operating current consumption without load. 
(Refer to Test Circutt). Average oper!lng current can be obtained by the following equation. lcc(opr) =CPO • Voc • fiN+ loc 
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M54/M74HCT160/161/162/163 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT MODE 

CLOCK 

Q, 
CARRY 

PRESET MODE 

LOAD 

A-D 

CLOCK 

GND 

VOH 

VoL 

S-1029!! 

a 
~----VoH 

~ f-----------voL 

5-lOJOO 

COUNTENABLE MODE 

TE 
PE 

CLOCK 

Q 

10/11 
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-----v---' 1--------VoH 

___/\_____, r-------------VOL 

5-10302 

CLEAR MODE (HCT160/161) 
3V 

CLEAR 

GND 

3V 

CLOCK 

GND 

I REM 

VoH 
a, 
CARRY 

-VoL 

CLEAR MODE (HCT162/163) 

CLEAR 

CLOCK 
~-----------GNO 

Q, 
CARRY 

--------~,---------------~H 

CASCADE MODE 
(fix maximum count) 

TE 

CARRY 

~--------------VoL 

5-10301 

s -10303 



TEST CIRCUIT Icc (Opr.) 

TYPICAL APPLICATION 

H oCOUNT 
L ·DISABLE 

INPUTS 

A I I I I 
LU A B C U 

- PE '-

- TE CA -H: COUNT 
L ·DISABLE 

- CK -
CLRQA QBQC 00 

CLEAR 
l 1 ou~PJTs 1 

CLOCK 

INPUTS 

M54/M7 4HCT160/161/162/163 

TOTAL OPERATING CURRENT WHEN 
USING A CAPACITIVE LOAD 

When the outputs drive a capacitive load, the 
total current can be calculated as follows: 

For M74HCT160/162 : 

(Ca Cb Cc Cd Cca) !:J.Icc=fcK·Vcc· -+-+-+-+-
2 5 10 10 10 

For M74HCT161/163: 

(Ca Cb Cc Cd Cca) 
I:J.~=b·~~-+-+-+-+-

2 4 8 16 16 

Ca to Cca are the capacitors loading the out
puts. 

-

INPUTS 

~ II I I I I CT T 
LD A B C D 

PE -
TE CA -

CK -
CLR OAQB QC 00 

11 OJTP~s 1 

LD A B C U 
PE 

TE CA 

CK 
CLR QA QB OC QD 

l I OJTPJTS I 

~ -10297 

'-----· NEXT 
STAGE 

11/11 
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• HIGH SPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41-!A (MAX.) AT TA = 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 4 mA (MIN.) 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS164 

DESCRIPTION 

The M54/74HC164 is a high speed CMOS 8 BIT 81-
PO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

The HC164 is an 8 bit shift register with serial data 
entry and an output from each of the eight stages. 
Data is entered serially through one of two inputs (A 
or B), either of these inputs can be used as an active 
high enable for data entry through the other input. 
An unused input must be high, or both inputs con
nected together. Each low-to-high transition on the 
clock input shifts data one place to the right and en
ters into QA, the logic NAND of the two data inputs 
(A . B), the data that existed before the rising clock 
edge. A low level on the clear input overrides all 
other inputs and clears the register asynchronously, 
forcing all Q outputs low. 

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

October 1992 

M54HC164 
M74HC164 

8 BIT SIPO SHIFT REGISTER 

NC= 

B1R 
(Plastic Package} 

M1R 

F1R 
(Ceramic Package} 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC164F1R M74HC164M1R 
M74HC164B1R M74HC164C1R 

PIN CONNECTIONS (top view) 

SERIAL 
INPUTS 

OUTPUTS 

(Il < 0 u :I: 
z 5! 0 

9 10 11 12 13 

No Internal 
Connection 
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M54/M74HC164 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

~Vee 

INPUT 

GND GND 

TRUTH TABLE 

INPUTS OUTPUS 
--- SERIAL IN 
CLEAR CLOCK QA QB ............ QH 

A 8 

L X X X L L ............ L 

H l_ X X NO CHANGE 

H s L X L QAn ............ OGn 

H s X L L QAn ············ OGn 

H s H H H OAn ............ QGn 
X: OontCare 
QAn - QGn :The level of QA -QG, respectively. before the most-recent transition of th clock. 

LOGIC DIAGRAM 

I 

~ 
S-10688 OA 08 ac QD a£ OF QG DH 
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M54/M7 4HC164 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No . SYMBOL NAME AND FUNCTION 

1, 2 A, 8 Data Inputs 

3, 4, 5, 6, QA to QH Outputs 
10, 11, 12, 

13 

8 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

9 CLEAR Master Reset Input 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 
.. 

Absolute Maxtmum Ratngsarethose values beyondwhtch damage to the devtce may occur. Functional operation underthesecondttion ts nottmphed . 
(*) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 65 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

!,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC164 

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. 

V1H High Level Input 2.0 1.5 1.5 1.5 -
Voltage .....!§._ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage .....!§._ VIH 
lo=-20 J.lA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

.....!§._ V1L lo=-4.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 4.5 V1H 
lo= 20 J.lA 0.0 0.1 0.1 0.1 - v 

~ or 0.0 0.1 0.1 0.1 

4.5 VIL lo= 4.0 rnA 0.17 0.26 0.33 0.40 -
6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 f.lA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 
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M54/M74HC164 

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. 

lTLH Output Transition 2.0 30 75 95 110 
lTHL Time f-

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 57 160 200 240 
tPHL Delay Time 

~ 19 32 40 48 ns 
(CLOCK· Q) 

6.0 16 27 34 41 

IPHL Propagation ~ 60 175 220 265 
Delay Time 

~ 20 35 44 53 ns 
(CLEAR- Q) 

6.0 17 30 37 45 

fMAX Maximum Clock ~ 6.2 18 5.0 4.2 
Frequency 

~ 31 53 25 21 MHz 

6.0 37 62 30 25 

tw(H) Minimum Pulse ~ 24 75 95 110 
tw(L) Width 

~ 6 15 19 22 ns 
(CLOCK) 

6.0 5 13 16 19 

lw(L) Minimum Pulse ~ 40 75 95 110 
Width 

~ 10 15 19 22 ns 
(CLEAR) 6.0 9 13 16 19 

Is Minimum Set-up ~ 16 50 65 75 
Time 

~ 4 10 13 15 ns 
(A, B- CK) 

6.0 3 9 11 13 

th Minimum Hold ~ 5 5 5 
Time 

~ 5 5 5 ns 
{A, B- CK) 

6.0 5 5 5 

tAEM Minimum ~ 5 5 5 
Removal Time 

~ 5 5 5 ns 

6.0 5 5 5 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 99 
pF Capacitance . . . 

( ) Cpo 1s defined as the value of the IC s 11llemal equwalellt capac1tance wh1ch 1s calculated from the opernMg current consumption Without load. 
(Refer to Test Circun). Avernge operting current can be obtained by the following equation. lcc(opr) =CPO· Vcc ·fiN+ Icc 
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M54/M74HC164 

TIMING CHART 

lliiii 
l 

SERIAl 
IN PillS 

B 

CLOCK 

QA 

QB 

QC 

00 
OIJTPIJTS 

QE 

QF 

QG 

QH 
CI.£AR ti.£AR 

617 
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M54/M74HC164 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR MODE SERIAL MODE 

6ns 6ns 

Vee CLOCK 

CLEAR GND 
GND 

Vee 

Vee A,B 

CLeCK GND 
GND 

VoH 
VoH QA-QH 

QA-QH VoL 

5-10294 
5-10293 

TEST CIRCUIT Icc (Opr.) 

S-10295 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 20 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4!lA (MAX.) AT TA = 25 oc 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTIL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL = 4 mA (MIN.) 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL= ltoHI =4mA(MIN) 

• COMPATIBLE WITH TIL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS164 

DESCRIPTION 

The M54/74HCT164 is a high speed CMOS 8 BIT 
SIPO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTIL combined with true CMOS low 
power consumption. 

The HCT164 is an 8 bit shift register with serial data 
entry and an output from each of the eight stages. 
Data is entered serially through one of two inputs (A 
or B), either of these inputs can be used as an active 
high enable for data entry through the other input. 
An unused input must be high, or both inputs con
nected together. Each low-to-high transition on the 
clock input shifts data one place to the right and en
ters into QA, the logic NAND of the two data inputs 
(A • B). the data that existed before the rising clock 
edge. A low level on the clear input overrides all 
other inputs and clears the register asynchronously, 
forcing all Q outputs low. 

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

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

February 1993 

M54HCT164 
M74HCT164 

8 BIT SIPO SHIFT REGISTER 

NC~ 

B1R 
(Plastic Package) 

~'· 
,_- " ... 

' 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT164F1R M74HCT164M1R 
M74HCT164B1R M74HCT164C1R 

PIN CONNECTIONS (top view) 

SERIAL 
INPUTS 

OUTPUTS 

No Internal 
Connection 
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·M54/M74HCT164 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

GND GND - _ .. 

TRUTH TABLE 

INPUTS OUTPUS 
--- SERIAL IN 

QA QB CLEAR CLOCK ............ QH 
A B 

L X X X L L ............ L 
H l_ X X NO CHANGE 

H s L X L QAn ............ OGn 

H s X L L QAn ............ QGn 

H s H H H OAn ............ QGn 
X· Don't Care 

OAn- OGn :The level of QA -QG, respectively. before the most-recent transition of th clock. 

LOGIC DIAGRAM 

I 
I 

t 
S-10G88 QA OB ac ao OE QF QG QH 
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M54/M74HCT164 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 2 A,B Data Inputs 

3, 4, 5, 6, QA to QH Outputs 
10,11, 12, 

13 

8 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

9 CLEAR Master Reset Input 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 

V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K DC Input Diode Current +20 rnA 

loK DC Output Diode Current ±20 rnA 

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

Icc or IGND DC V cc or Ground Current +50 rnA 

Po Power Dissipation 500 (.) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 
.. Absolute Maximum Ratings are those values beyond which damage to the dev1ce may occur. Functional operation under these cond1tion 1s not1mphed . 

n 500 mW:;;; 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 

3/7 

443 



M54/M74HCT164 

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. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VIL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=-20 ~ 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VJH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output VI= lo=20~ 0.0 0.1 0.1 0.1 
Voltage 

4.5 VJH v 
or 
V1L 

lo= 4.0 mA 0.17 0.26 0.33 0.4 

h Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 J.!A 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 J.!A 
Current 

~Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current V1 = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT164 

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. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time 

ns 

tPLH Propagation 4.5 23 36 45 54 
IPHL Delay Time ns 

(CLOCK-Q) 

IPHL Propagation 4.5 24 37 46 56 
Delay Time ns 
(CLEAR- Q) 

fMAX Maximum Clock 4.5 30 50 24 20 
MHz Freguency 

tw(H) Minimum Pulse 4.5 8 15 19 22 
tw(L) Width ns 

(CLOCK) 

tw(Ll Minimum Pulse 4.5 8 15 19 22 
Width ns 
(CLEAR) 

Is Minimum Set-up 4.5 4 10 13 15 
Time ns 
(A, B- CK) 

lh Minimum Hold 4.5 0 0 0 
Time ns 
(A, B- CK) 

!REM Minimum 5 6 8 
Removal Time ns 

CJN Input Capacitance 5 10 10 10 pF 
Cpo (*) Power Dissipation 137 

pF Capacitance 
n Cpo IS defined as the value of the IC's Internal eqUIValent capacitance WhiCh IS calculated from the operating current consumptiOn Wlthout load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) ~CPO· Vee· f'" +Icc 
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M54/M74HCT164 

TIMING CHART 

lliiii 
A. 

SERIAL 
INPUTS 

II 

CLOCK 

QA 

QB 

QC 

00 
OUTPUTS 

QE 

QF 

QG 

OH 
CLLtJI tLEAR 

6f7 L•'J SGS·THOMSON 
• h li>JDICOOili!.IWii'~©lllDI:$ 
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M54/M74HCT164 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR MODE 

CLEAR 

CLOCK 

SC05850 

TEST CIRCUIT Icc (Opr.) 

5-102g5 

SERIAL MODE 

-v- ____F\__ 3V 

. ~ . ---=1_ ~ GND 

K__B( ~3V 
I~ ,, ,1, .,,I I' t, 1:1 GND 

l r~.J 
~--- v, 

~.3V 
----- '----- Voc 

f ~Ll-1 t FH ... 

1.3V 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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•. HIGH SPEED 
tpo = 15 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 4 mA (MIN.) 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS165 

DESCRIPTION· 

The M54/74HC165 is a high speed CMOS 8 BIT 
PISO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

It achives the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

This device contains eight clocked master slaveRS 
flip-flops connected as a shift register, with auxiliary 
gating to provide over-riding asynchronous parallel 
entry. Parallel data entres when the shift/load i~ 
is low. The parallel data can change while shift/load 
is low, provided that the recommended set-up and 
hold times are observed. For clocked operation, 
shift/load must be high. The two clock input perform 
identically; one can be used as a clock inhibit by 
applying a high signal; to permit this operation 
clocking is accomplished through a 2 input nor gate. 

To avoid double clocking, however, the inhibit signal 
should only go high while the clock is high. 
Otherwise the rising inhibit signal will cause the 
same response as rising clock edge. 

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

September 1993 

M54HC165 
M74HC165 

8 BIT PISO SHIFT REGISTER 

NC= 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC165F1R M74HC165M1R 
M74HC165B1R M74HC165C1R 

PIN CONNECTIONS (top view) 

NC 

No Internal 
Connection 
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M54/M74HC165 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT 

11'-----~ 

GND GND 
L. _._ 

TRUTH TABLE 

INPUTS 

SHIFT/ CLOCK 
CLOCK SERlAL IN A ......... H 

CLEAR INHIBIT 

L X X X a ............ h 

H L s H X 

H L s L X 

H s L H X 

H s L L X 

H X H X X 

H H X X X 
a ..... h. The level of steady rnput voltage at rnputs a through respectrvely 
OAn- QGn :The level of QA -QG, respectrvely. before the most-recent transrtion of the clock. 

LOGIC DIAGRAM 
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CLOCK 
INHIBIT 

INTERNAL OUTPUTS OUTPUS 

QA QB QH 

a b h 

H QAn QGn 

L QAn QGn 

H QAn QGn 

L QAn QGn 

NO CHANGE 

NO CHANGE 



M54/M74HC165 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 S/L Asynchronous Parallel 
Load lnp_ut 

2 QH Complementary Output 

7 QH Serial Output 

9 CLOCK Clock Input (LOW to 
HIGH edge triggered) 

10 Sl Serial Data Input 

11, 12, 13, AtoH Parallel Data Inputs 
14, 3, 4, 5, 

6 

15 CLOCK INH CLock Inhibit 

8 GND Ground (OV} LC122SO 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 5oo n mW 

Ts1a Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1chdamageto the dev1ce may occur. Funct1onal operation underthesecond1tion IS not1mphed. 
(') 500 mW:: 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54/M74HC165 

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 ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ ViH 

lo=-20 f.IA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ 
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 ~ VI = 
0.0 0.1 0.1 0.1 

Voltage 
~ VIH 

lo= 20 f.1A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L 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 

" 
Input Leakage 

6.0 
V1 = Vee or GND ±0.1 ±1 ±1 ~A 

Current 

fcc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 f.lA 
Current 
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M54/M74HC165 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr =If= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 55 150 190 225 
tPHL Delay Tim~ ~ 18 30 38 45 ns 

(CK -QH, OH) 
6.0 15 26 33 38 

tPLH Propagation ~ 65 165 205 250 
IPHL De]?yTime_ ~ 21 33 41 50 ns 

(S/L - QH, QH) 
6.0 18 28 35 43 

tPLH Propagation ~ 52 135 170 205 
tPHL DelayTil1}!3 ~ 17 27 34 41 ns 

(H- QH, OH) 
6.0 14 23 29 35 

I MAX Maximum Clock ~ 7.4 15 6.0 4.8 
Frequency ~ 37 60 30 24 MHZ 

6.0 44 71 35 28 

lw(H) Minimum Pulse ~ 24 75 95 110 
IW(L) Width 

~ 6 15 19 22 ns 
(CK) 6.0 5 13 16 19 

lw(L) Minimum Pulse ~ 32 75 95 110 
WiQ.th 

~ 8 15 19 22 ns 
(S/L) 

6.0 7 13 16 19 

Is Minimum Set-up ~ 24 75 95 110 
Time 

~ 6 15 19 22 
(PI- siL) 

6.0 5 13 16 19 
ns 

(SI_: CK) 
(S/L -CK) 

lh Minimum Hold ~ 0 0 0 
Time ~ 0 0 0 
(SiL- PI) 

6.0 0 0 0 
ns 

(CK-Sil._ 
(CK- S/L) 

I REM Minimum 2.0 20 75 95 110 
Removal Time r--

~ 5 15 19 22 ns 
(CK- CKINH) 

6.0 4 13 16 19 

CiN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 55 
pF 

Capacitance 
n Gpo is defined as the value of the IC's internal equivalent capacitance Which IS calculated from the opera~ng current consumpUon Without load. 
(Refer to Test C1rcuh). Average opert1ng current can be obtained by the following equation. lcc(opr) =CPO • Vex; • f1N + Ia:; 
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M54/M7 4HC165 

TIMING CHART 

CLOCK 

CLOCK INHIBIT 

SERIAL INPUT 

SHIFT/LOAD 

rA~~ 
I B~~~~~~~~~~~~~~~~~~ 

PARALLEL 
INPUTS 

OUTPUT OH 

0 H~~~~~~~~~ 

E 4'\\\'\\\\\\\\\_\~4'\j L f\\\\~\\\\\\\\'\~~ 

:JJ;:~:~t== I~ I I l H \}1\\\\ \\\\\\\\\\wt\\\1 H K\\~~\\\\ \\\\\'\\\\\ 

::1!. tH b~ . 
SERIAL SHIFT LOAD INHIBIT SERIAL SHIFT 

_618 ________________ L~~~~~m~~~= ________________ _ 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

SERIAL MODE 

Sl 

eK or 
eK INH 

OH,OH 

5-10)27 

PARALLEL MODE 

SJL 

OH,Ci'H 

PARALLEL MODE 

S·,Dl29 

CK INH 

CK 

PARALLEL MODE 

Vee 6ns 

GND PI-H 

Vee 

GNO OH 

VoH 

VoL OH 

PARALLEL MODE 

Vee 
PI A•H 

GND 

VoH 

VoL 
Sll 

s- 10JJO 

5- 103]1 

M54/M74HC165 

6ns 

Vee 

GNO 

VoL 

VoL 

5-10328 

Vee 

GND 

Vee 
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M54/M74HC165 

TEST CIRCUIT Icc (Opr.) 

:-- 103J2 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo ~ 17 ns (TYP.) AT Vee~ 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.lA (MAX.) AT TA ~ 25 ac 

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• BALANCED PROPAGATION DELAYS 
1PLH ~ tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL ~ lloH I ~ 4 mA (MIN.) 

• COMPATIBLE WITH TIL OUTPUTS 
VIH ~ 2 v (MIN.) VIL ~ 0.8 v (MAX.) 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS165 

DESCRIPTION 

The M54/74HCT165 is a high speed CMOS 8 BIT 
PISO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTIL combined with true CMOS 
low power consumption. It achives the high speed 
operation similar to equivalent LSTIL while 
maintaining the CMOS low power dissipation. 
This device contains eight clocked master slave RS 
flip-flops connected as a shift register, with auxiliary 
gating to provide over-riding asynchronous parallel 
entry. Parallel data entrens when the shift/load input 
is low. The parallel data can change while shift/load 
is low, provided that the recommended set-up and 
hold times are observed. For clocked operation, 
shift/load must be high. The two clock input perform 
identically; one can be used as a clock inhibit by 
applying a high signal; to permit this operation 
clocking is accomplished through a 2 input nor 
gates. 
To avoid double clocking, however, the inhibit signal 
should only go high while the clock is high. 
Otherwise the rising inhibit signal will cause the 
same response as rising clock edge.This integrated 
circuit has input and output characteristics that are 
fully compatible with 54/74 LSTIL logic families. 
M54/74HCT devices are designed to directly 
interface HSCMOS systems with TIL and NMOS 
components. They are also plug in replacements for 
LSTIL devices giving a reduction of power 
consumption. All inputs are equipped with 
protection circuits against static discharge and 
transient excess voltage. 

October 1993 

M54HCT165 
M74HCT165 

8 BIT PISO SHIFT REGISTER 

NC= 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT165F1R M74HCT165M1R 
M74HCT165B1R M74HCT165C1R 

PIN CONNECTIONS (top view) 

Vee 

CLOCK 

PARALLEL PARALLEL 
INPUTS INPUTS 

NC 

No Internal 
Connection 
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M54/M74HCT165 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

, Vee Vee~--: 

INPUT -C~·ecc ~ 

GND GND 1--J 

TRUTH TABLE 

INPUTS INTERNAL OUTPUTS OUTPUS OUTPUS 

SHIFT/ CLOCK 
·CLOCK SERIAL IN A ......... H QA QB QH 

-

LOAD INHIBIT 
QH 

L X X X a ............ h a b h h 

H L s H X H QAn QGn QGn 

H L s L X L QAn QGn QGn 

H s L H X H QAn QGn QGn 

H s L L X L QAn QGn QGn 

H X H X X NO CHANGE 

H H X X X NO CHANGE 
a ..... h: The level of steady input voltage at inputs A through H respectrvely 
OAn · QGn :The level of OA -00, respectrvely, before the most-recent transrtron of the clock. 

LOGIC DIAGRAM 
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M54/M74HCT165 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 S/L Asynchronous Parallel 
Load Input 

2 QH Complementary Output 

7 QH Serial Output 

9 CLOCK Clock Input (LOW to 
HIGH edge triggered) 

10 Sl Serial Data Input 

11, 12, 13, A to H Parallel Data Inputs 
14, 3, 4, 5, 

6 

15 CLOCK INH Clock Inhibit 

8 GND Ground (OV) 

16 Vee Positive SLJjJply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
itK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

....!Q_c or IGND DC V cc or Ground Current ±50 rnA 

Po Power Dissipation 500 (') mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxtmum Rabngs are those values beyondwhtch damage to the devtce may occur. Funct1onal operation under these condition IS not1mpl1ed. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Vee 

Vt 

Vo 

Top 

tr.tr 

Parameter 

Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature: M54HC Series 
M74HC Series 

Input Rise and Fall Time (Vee = 4.5 to 5.5V) 

~ SGS·THOMSON .. ., I ~D©Iiil@~~~©"ifliil@!liD©ie 

Value Unit 

4.5 to 5.5 v 
0 to Vee v 
0 to Vee v 

-55 to +125 oc 

-40 to +85 oc 

0 to 500 ns 
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M54/M74HCT165 

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. 

v,H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

v,L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level v, = lo=-20 f.lA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
v,H 

v 
or lo=-4.0 rnA 4.18 4.31 4.13 4.10 
v,L 

VoL Low Level Output v, = lo= 20 f.lA 0.0 0.1 0.1 0.1 
Voltage 

4.5 
v,H 

v 
or lo= 4.0 rnA 0.17 0.26 0.33 0.4 
V!L 

I, Input Leakage 
5.5 

v, =Vee or GND ±0.1 ±1 ±1 f.LA 
Current 

Icc Quiescent Supply 5.5 v, =Vee or GND 4 40 80 f.LA 
Current 

t.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply v, = 0.5Vor 
current v, = 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT165 

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. 

irLH Output Transition 4.5 8 15 19 22 ns 
lrHL Time 

tPLH Propagation 4.5 24 37 46 56 ns 
IPHL Delay Tim~ 

(CK- QH, QH) 

IPLH Propagation 4.5 24 37 46 56 ns 
IPHL Delay Time_ 

(CKINH-QH,QH) 

IPLH Propagation 4.5 26 40 50 60 ns 
IPHL Delay Time_ 

(S/L- QH, QH) 

tPLH Propagation 4.5 22 34 43 51 ns 
IPHL DelayTi~ 

(H- QH, QH) 

fMAX Maximum Clock 4.5 30 46 24 MHz 
Frequency 

tw(H) Minimum Pulse 4.5 8 15 19 22 ns 
!w(L) Width 

(CK, CKINH) 

!w(H) Minimum Pulse 4.5 8 15 19 ns 
lw(L) Width 

(S/L) 

Is Minimum Set-up 4.5 7 15 19 22 ns 
Time 
(PI- SfL) 

Is Minimum Set-up 4.5 7 15 19 22 ns 
Time 
(8/L -CK, CHIN H) 

Is Minimum Set-up 4.5 7 15 19 22 ns 
Time 
(S -CK, CHIN H) 

th Minimum Hold 4.5 0 0 0 ns 
Time 
(PI- 8fL) 
(8/L -CK, CHIN H) 

tREM Minimum 4.5 5 15 19 22 ns 
Removal Time 
(CK- CKINH) 
(CKINH- CK) 

GiN Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 96 pF 
Cap_acitance 

(*) Gpo IS defined as the value of the IC's 1ntemal equ1valent capac1tance wh1ch 1s calculated from the operabng current consumption Without load. 
(Refer to Test Circutt). Average operting current can be obtained by the following equation. lcc(opr) =CPO· Vee • f1N +Icc 
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M54/M74HCT165 

TIMING CHART 

CLOCK 

CLOCK INHIBIT 

SERIAL INPUT 

I .-~I ____________ __ 
SHIFT/LOAD ll I u I 

r A~\\\\\\\\\\\\\\~ .H t\\: :op~·Jpt\~EU~T\t-'st[GOE~\?w'§\\S 

PARALLEL 
INPUTS 

OUTPUT QH 

I B l 

I I I 
c~~~~~~~~~~~~~~~~~~ 

l H ~\\\\\\\\\\ \\%\\1 H ~\(~\\\\\\\\\\\\ \\\\~\\\\\ 

::il. ~ b~ . 
' • SERIAL SHIFT LOAD INHIBIT SERIAL SHIFT 

_6/s ________________ L,1 ~~~~£~~~ ________________ _ 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

SERIAL MODE 

51 

CK or 
CK INH 

ClH,ClH 

5-10:317 

PARALLEL MODE 

s,-t: 

QH,OH 

PARALLEL MODE 

s-,0329 

CK INH 

CK 1.3V 

PARALLEL MODE 

PI- H 

QH 

OH 

PARALLEL MODE 

3V 

PI A~H 

VoH 

VoL 
SIL 

s- 1033o 

3V 

'-----GND 
5- 10331 

M54/M74HCT165 

s- •0328 

3V 

GND 

3V 

718 

463 



M54/M74HCT165 

TEST CIRCUIT lee (Opr.) 

, __ 10JJ2 

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

8/8 
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• HIGH SPEED 
fMAX =57 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41JA (MAX.) AT TA = 25 °C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
!loH/ = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR}=2 VTO 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54n4LS166 

DESCRIPTION 

The M54n 4HC166 is a high speed C2MOS 8 BIT PI
SO SHIFT REGISTER fabricated in silicon gate· 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

It consists of parallel or. serial inputs and a serial-out 
8-bit shift register with gated clock inputs and an 
overriding clear input. The parallel-in or serial-in mo
des are controlled by the SHIFT/LOAD input. When 
the' SHIFT/LOAD input is held high, the serial data 
input is enabled and the eight flip-flops perform se
rial shifting with each clock pulse. When held low, 
the parallel data inputs are enabled and· synchro
nous loading occurs on the next clock pulse. Cloc
king is accomplished on the low-to-high level edge 
of the clock pulse. The CLOCK-INHIBIT input 
should be changed to the high only while the 
CLOCK input is held high. A direct clear input over
rides all other inputs, including the clock, and sets 
all flip-flops to zero. Functional details are shown in 
the truth table and the timing chart. 

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

October 1992 

M54HC166 
M74HC166 

8 BIT PISO SHIFT REGISTER 

~ ~ 

NC= 

B1R F1R 
(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC166F1 R M74HC166M1 R 
M74HC16681R M74HC166C1R 

PIN CONNECTIONS (top view) 

"";;; U u 1~ 
z~cn 

H 

QH 

~c 

G 

F 

No Inter~ 
nal Con-
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M54/M74HC166 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee 
Vee ~-~r-: 

INPUT -C~""' ~ 

GND GND 1--J 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 Sl Senal Data Inputs 

2, 3, 4, 5, A to H Parallel Data Inputs 
10, 11' 12, 

14 

6 CKINH Clock Enable Input 
(Active LOW) 

7 CK Clock Input (LOW to 
HIGH edge-tnggered) 

9 CLEAR Asyncronous Master reset 
Input (Active LOW) 

13 OH Serial Output from the 
Last Stage 

15 S/L Parallel Enable Input 
(Active LOW) o, 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

TRUTH TABLE 

INPUTS INTERNAL OUTPUTS 
OUTPUTS 

--- -- PARALLEL 
QH CLEAR SHIFT/LOAD CLOCK INH CLOCK SERIAL IN A ............... H QA QB 

L X X X X X L L L 

L X X L X X NO CHANGE 

H L L s X a ................ h a b h 

H H L s H X H QAn QGn 

H H L s L X L QAn QGn 

H X H X X X NO CHANGE 
X. Don't Care 
a .......... h The level of steady state 1nput voltage at 1nputs a trough H respectively 

2/8 
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M54/M74HC166 

LOGIC DIAGRAM 

PARALLEL INPUTS 

= ~·-;;»--!>--' 

TIMING CHART 

,~:~ I 
I~· . 
"c:=~ _________ J 

CLOCK 

SERIAl.. INPUT 

PARAlLEL 

""""" 

r A H OOf'j T CARE UNTU. Sll GOES l 

I :i~~=~ ~:!~~~= 
I D kk~~~\\\\~ H ~\\\\\\\\\\®*~~\\ 

E ~~"&'&'\\\~~~ l K\~'\\'\\~\\\\\'S\\\\\:S\\\'\1 
I I I 

F £\K'\'\'&\\\\\\\\W!\\"J H 1&\\~'&~~\\\\\\W\\ 

G ~\\\\\%~ L ~~~\\\\\\\\\\\\\\\\ 
l H ~\\\\\\\~~wbJ H 1\\\~~~\\\\\\\\ 

--1 I 

~OH 
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M54/M74HC166 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ±20 rnA 

Ia DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Ra1lngs are those values beyond which damage to the devtce may occur. Func1lonal operatton underthesecondlllon IS not 1m plied. 
(') 500 mW: = 65 'C de tate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 

418 
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M54/M74HC166 

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. 

VrH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

1--
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 f.lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VrL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VOL Low Level Output ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage 
~ VrH 

lo= 20 f.IA 0.0 0.1 0.1 0.1 
v 6.0 or 0.0 0.1 0.1 0.1 -

~ VrL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

lr Input Leakage 
6.0 

Vr = Vee or GND ±0.1 ±1 ±1 f.! A 
Current 

Icc Quiescent Supply 6.0 Vr = Vee or GND 4 40 80 f.! A 
Current 
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M54/M74HC166 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 70 150 190 225 
tPHL Delay Time 

~ 20 30 38 45 ns 
(CLOCK· QH) 6.0 16 26 32 38 

tPHL Propagation ~ 60 135 170 205 
Delay Time 4.5 18 27 34 41 ns 
(CLEAR· QH) t-

6.0 14 23 29 35 

fMAX Maximum Clock ~ 6.2 14 5.0 4.2 
Frequency 

~ 31 50 25 21 MHz 

6.0 37 63 30 25 

lw(HI Minimum Pulse 2.0 28 75 95 110 
lw(LI Width 

t- ns 
~ 6 15 19 22 

(CLOCK) 6.0 5 13 16 19 

IW(L) Minimum Pulse ~ 28 75 95 110 
Width 

~ 6 15 19 22 ns 
(CLEAR) 6.0 5 13 16 19 

Is Minimum Set-up ~ 20 75 95 110 
Time 

~ 4 15 19 22 ns 
(SI, PI) 6.0 3 13 16 19 

Is Minimum Set-up ~ 25 75 95 110 
Time 

~ 5 15 19 22 ns 
(S/L) 6.0 3 13 16 19 

th Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 

tREM Minimum ~ 12 50 65 75 
Removal Time 

~ 3 10 13 15 ns 

6.0 3 9 11 13 

CiN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 60 
pF 

Capacitance 
( ) Ceo IS defined as the value of the IC s Internal equ1valent capacitance which IS calculated from the operat1ng current consumpt1on wrthout load. 
(Refer to Test Crrcuit). Average opert1ng current can be obtained by the following equat1on Icc( apr)= CPO • Vee • f1N + Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

CLOCK 

OH 

SHIFT 
/LOAD 

PI A-H 

CLOCK 

a H 

CLEAR MODE 

r-----------vcc 

GND 

s -10320 

PARALLEL MODE 

CLOCK 

SERIAL 
IN 

M54/M74HC166 

SERIAL MODE 

s -10321 

5- 10322 
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M54/M7 4HC166 

TEST CIRCUIT Icc (Opr.) 

Vee 

QH 

5-10323 

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

8/8 
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M54HC173 
M74HC173 

QUAD 0-TYPE REGISTER (3-STATE) 

• HIGH SPEED 
fMAX = 73 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 J.LA (MAX.) at TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS 173 

DESCRIPTION 
The M54/7 4HC173 is a high speed CMOS QUAD D
TYPE REGISTER (3-STATE) fabricated in silicon 
gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
This device is composed of a four-bit register inclu
ding D-type flip-flops and 3-state buffers. The four 
flip-flops are controlled by a common clock input 
(CLOCK) and a common reset input (CLEAR). Si
gnals applied to the data inputs (Dt-D4) are stored 
at the respective flip-flops on the positive going tran
sition of the clock input, only when both clock control 
inputs (Gt and G2) are held low. 

The reset feature is asynchronous and active high. 
The stored data are provided on each output only 
when both output control inputs (M and N) are held 
low, otherwise the outputs go to the high-impedance 
state. 

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

October 1 992 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

NC= 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC173F1 R M74HC173M1 R 
M74HC173B1R M74HC173C1R 

PIN CONNECTIONS (top view) 

1 Q 

2Q 

NC 

JQ 

4Q 

9 10 II \2 I) 

1 D 

2 D 

NC 

JD 

4 D 

No Internal 
Connection 
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M54/M74HC173 

TRUTH TABLE 

CLEAR CLOCK 
DATA ENABLE On OUTPUT CONTROL 

On 
G1 G2 M N 

X X X X X H X z 
X X X X X X H z 
H X X X X L L L 

L l_ X X X L L ao 
L I H X X L L ao 
L I X H X L L ao 
L I L L H L L H 

L I L L L L L L 
X Don't Care Z Hrgh Impedance 

LOGIC DIAGRAM 

CLEAR 

CLOCI<.. 

Gl~-
U m ~: 

' 

2/6 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

-----A 

GND GND -- -~ 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2 M,N Output Enable Input 
(Active LOW) 

3,4, 5,6 1Qto4Q 3-State Flip-flop Outputs 

7 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

9, 10 G1, G2 Data Enable Inputs 
(Active LOW) 

14, 13, 12, 1 D to 4D Data Inputs 
11 

15 CLEAR Asynchronous Master 
Reset (Active HIGH) 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ltK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tst Storage Temperature 

TL Lead Temperature (1 0 sec) 

M54/M74HC173 

IEC LOGIC SYMBOL 

LC11E70 

Value 

-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee+ 0.5 

+20 

+ 20 

+ 35 

+ 70 

5oo n 
-65 to +150 

300 

10 

20 

30 

40 

Unit 

v 
v 
v 

rnA 

rnA 

rnA 

rnA 

mW 

'C 
oc 

Absolute Maxtmum Ra~ngs are those values beyond wh1ch damage to the dev1ce may occur. Functonal operauon underthesecond1t1on 1s not 1mphed. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC173 

RECOMMENDED OPERATING CONDITIONS .. 
Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, l1 Input Rise and Fall Time Vee~ 2 V 0 to 1000 ns 

Vee~ 4.5 V 0 to 500 

Vee~ 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 ~ 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo~·20 IJA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VIL lo~-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo~-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI~ 0.0 0.1 0.1 0.1 
Voltage ~ VIH 

Ia~ 20 IJA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L lo~ 6.0 mA 0.17 0.26 0.37 0.40 

6.0 Ia~ 7.8 mA 0.18 0.26 0.37 0.40 

h Input Leakage 
6.0 

V1 ~Vee or GND ±0.1 ±1 ±1 11A 
Current 

loz 3 State Output 6.0 V1 ~ V1H or V1L ±0.5 ±5.0 ±10 11A 
Off State Current Vo ~Vee or GND 

Icc Quiescent Supply 6.0 V1 ~Vee or GND 4 40 80 11A 
Current 
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M54/M74HC173 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 90 
hHL Time ~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 50 115 145 175 
tPHL DelayT1me 

~ 
50 14 23 29 35 ns 

(CLOCK- Q) 
6.0 12 20 25 30 

~ 65 145 180 220 

~ 
150 18 29 36 44 ns 

6.0 15 25 31 37 

tPLH Propagation ~ 50 115 145 175 
tPHL Delay Time 

~ 
50 14 23 29 35 ns 

(CLEAR- Q) 
6.0 12 20 25 30 

~ 65 145 180 220 

~ 
150 18 29 36 44 ns 

6.0 15 25 31 37 

fMAX Maximum Clock r--?J!- 8.6 20 6.8 5.8 
Frequency 

~ 
50 43 67 34 29 MHz 

6.0 51 84 40 34 

tpzL Output Enable 2.0 50 115 145 175 
tpZH Time t--- 50 RL = 1KQ 

~ 14 23 29 35 ns 

6.0 12 20 25 30 

~ 65 145 180 220 

~ 
150 RL = 1KQ 18 29 36 44 ns 

6.0 15 25 31 37 

tPLZ Output Disable r--?J!- 36 105 130 160 
tPHZ Time 

~ 
50 RL = 1KQ 15 21 26 32 ns 

6.0 13 18 22 27 

tw(HJ Minimum Pulse r--?J!- 16 75 95 110 
tw(LJ Width ~ 50 4 15 19 22 ns 

(CLOCK) 
6.0 3 13 16 19 

tw(L) Minimum Pulse 2.0 16 75 95 110 -
Width 50 ns ~ 4 15 19 22 
(CLEAR) 

6.0 3 13 16 19 

ts Minimum Set-up ~ 40 100 125 150 
Time ~ 50 10 20 25 30 ns 
(G1, G2) 

6.0 9 17 21 26 

t, Minimum Set-up ~ 24 75 95 110 
Time 4.5 50 6 15 19 22 ns 
(D) -

6.0 5 13 16 19 

th Minimum Hold ~ 0 0 0 
Time ~ 50 0 0 0 ns 
(G1, G2, D) 

6.0 0 0 0 
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M54/M74HC173 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

tREM Minimum ~ 5 5 5 
Removal Time ~ 50 5 5 5 ns 

6.0 5 5 5 
C1N Input Capacitance 5 10 10 10 pF 

Gpo(") Power Dissipation 50 
pF 

Capacitance 
(*) Gpo is defined as the value of the IC's internal equ1valent capacitance wh1ch is calculated from the operating current consumption Without load 
(Refer to Test Ctrcwt). Average opertmg current can be obtained by the follow1ng equat1on. lcc(opr) ~CPO • Vee • f,N + lcc14 (per circu1t) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

On 

6/6 

CLOCK 

Qn 

5-10668 CLEAR ~ "H" 

S-10315 1 
EACH FLIP-FLOP SHALL BE SET HIGH WHEN 
SWITCH IS CONNECTED TO GND LINE AND 
IT SHALL BE SET LOW WHEN SWITCH IS 

478 

CLEAR 

CLOCK 

Qn 

MorN 

OUTPUT 
("YN -GND) 

OUTPUT 
<sw- Vee> 

vee 

GND 

Vee 
50o/o 

GND 

VOH 

S-10669 

5- 1031.4 



TEST CIRCUIT Icc (Opr.) 

6ns 

01 ___ L ...... ,:~·~. 

M54/M74HC173 

6ns 

li~' ____.Jr::: 
\-Vee 

\_GND 

7/6 

479 





M54HC174 
M74HC174 

HEX 0-TYPE FLIP FLOP WITH CLEAR 

• HIGH SPEED 
fMAX = 71 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 rtA (MAX.) AT TA = 25 oc 

• HIGH NOISE IMMUNITY 
VNtH = VNtL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS174 

DESCRIPTION 

The M54/74HC174 is a high speed CMOS HEX D
TYPE FLIP-FLOP WITH CLEAR fabricated in sili
con gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

Information signals applied to D inputs are transfe
red to the Q output on the positive going edge of the 
clock pulse. When the CLEAR input is held low, the 
0 outputs are held low independently of the other in
puts. All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee Vee~--: 

II- -CJt''"' INPUT 
~ 

GND GND 1--J .... 

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC174F1R M74HC174M1R 
M74HC174B1R M74HC174C1R 

PIN CONNECTIONS (top view) 

Vee 

QO 05 

DO 05 

01 o• 

01 a• 

02 03 

02 03 

GND 

S-1:l3'0 

u u ~ 

z >u o 

DO 

01 

Ne 
01 

02 

9 10 11 12 1] 

S-10311 

No Internal "' 0 u Connect>on N Z U g M 
0 '-' z u 0 
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M54/M74HC174 

TRUTH TABLE 

CLEAR I 
L I 
H I 

H 
i 

I H I 
X Don'tCare 

PIN DESCRIPTION 

I 
SYMBOL ~ PIN No ~ 

1 I CLEAR 

1
2. 5. 7. 10. 1 00 to 05 

12. 15 I 
13. 4, 6, 11, DO to D5 

~ 13, 14 1 

9 I CLOCK I 

~I GND 

Vee 16 1 

LOGIC DIAGRAM 

I 

~---~-
216 

482 

INPUTS 

D I CK 

X I X 

L I s 
H l s 
X i l_ 

NAME AND FUNCTION 

Asynchronous Master 
Reset (Active LOW) 

Fl1p-flop Outputs I 

~ Data Inputs 

I Clock Input (LOW to I 
t HIGH, edge trlgg~ 

Ground (OV) 

I Positive Supply Voltag~ 

01 02 

ao 

i OUTPUTS ' i 
i 

FUNCTION 
Q 

I 
I 

i L CLEAR 

I L I 
I H I I 
I On I NO CHANGE I 

IEC LOGIC SYMBOL 

I 
I 

CLR 

I CLK 
I 

01 01 
I 
I 

02 02 I 
03 03 I 

I 

04 04 

05 05 

06 06 I 
I 

LC11640 
! 

03 04 

02 OJ 04 

-------- ___________ __j 



M54/M74HC174 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500(*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxtmum Raungsarethose values beyondwh1ch damage to the dev1ce may occur. FuncUonal operation under these cond1Uon IS not1mpl1ed. 
(•) 500 mW: = 65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC174 

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. 

V1H High Level Input ~ 1.5 1.5 t.5-
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

ViL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 ~ 4.4 4.5 4.4 4.4 

v 
6.0 or 5.9 6.0 5.9 5.9 -

~ V1L 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 ~ VI= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 ~ 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L 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 

l1 Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 (.lA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 
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M54/M74HC174 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
{V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 

ITHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 68 135 170 205 
IPHL Delay Time ~ 17 27 34 41 ns 

{CK- Q) 
6.0 14 23 29 35 

tPHL Propagation ~ 72 145 180 220 
~Time 4.5 18 29 36 44 ns 
{CLR- Q) -

6.0 15 25 31 37 

fMAX Maximum Clock ~ 7.2 14 5.8 4.8 
Frequency ~ 36 56 29 24 MHz 

6.0 42 66 34 28 

lw(H) Minimum Pulse ~ 24 75 95 110 
tw(L) Width ~ 6 15 19 22 ns 

{CLOCK) 
6.0 5 13 16 19 

tW(L) Minimum Pulse ~ 24 75 95 110 
Width ~ 6 15 19 22 ns 
{CLR) 

6.0 5 13 16 19 

Is Minimum Set-up ~ 28 75 95 110 
Time ~ 7 15 19 22 ns 

6.0 6 13 16 19 

th Minimum Hold ~ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 

tREM Minimum ~ 5 5 5 5 
Removal Time ~ 5 5 5 5 ns 

6.0 5 5 5 5 

CJN Input Capacitance 5 10 10 10 pF 

Cpo {') Power Dissipation 40 
pF 

Capacitance 
n Cpo IS defined as the value of the IC's Internal equivalent capacitance WhiCh IS calculated from the opemtng current consumption Without load. 
(Refer to Test Circu~). Avemge operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • ftN + loc16 (per FLIP/FLOP) 
And the total CPD when N pes of FLIP FLOP operate can be gained by the following equation: CPD (total)= 38 + 15 x n 
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M54/M74HC174 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee Vee 
CLEAR 

GND GND 

Vee 
CLOCK CLOCK 

GND GND 

~OH VoH 
On 

VoL 

S-1030711 

5·10306/1 

• CLEAR:"H" 
On =''H" 

TEST CIRCUIT Icc (Opr.) 

6ns 6ns 

Do 
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M54HCT174 
M74HCT174 

HEX D-TYPE FLIP FLOP WITH CLEAR 

• HIGH SPEED 
fMAX =56 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41lA (MAX.) AT TA = 25 ac 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS174 

DESCRIPTION 
The M54/74HCT174 is a high speed CMOS HEX D
TYPE FLIP-FLOP WITH CLEAR fabricated in silicon 
gate C2MOS1echnology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 
Information signals applied to D inputs are transfered 
to the Q output on the positive going edge of the clock 
pulse. When the CLEAR input is held low, the 0 out
puts are held low independently of the other inputs. 
This integrated circuit has input and output charac
teristics that are fully compatible with 54/7 4 LSTTL lo
gic 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 power 
consumption. All inputs are equipped with protection 
circuits against static discharge and transient excess 
voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

February 1993 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(M1cro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT174F1R M74HCT174M1R 
M74HCT174B1R M74HCT174C1R 

PIN CONNECTIONS (top view) 

00 

oo 

01 

(11 

02 

(12 

GNO 

00 

01 

NC 

(11 

02 

Vee 

as 

os 

04 

04 

03 

03 

9 10 11 12 1J 

No Internal 
Connection 
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M54/M74HCT174 

TRUTH TABLE 

CLEAR 

L 

H 

H 

H 
X. Don"t Care 

PIN DESCRIPTION 

PIN No SYMBOL 

1 CLEAR 

2, 5, 7, 10, 00 to Q5 
12, 15 

3, 4, 6, 11, DO to D5 
13, 14 

9 CLOCK 

8 GND 

16 Vee 

LOGIC DIAGRAM 

INPUTS 

D CK 

X X 

L ___I 

H ___I 

X L_ 

NAME AND FUNCTION 

Asynchronous Master 
Reset (Active LOW) 

Flip-flop Outputs 

Data Inputs 

Clock Input (LOW to 
HIGH, edg_e triggered) 

Ground (OV) 

Positive Supply Voltage 

OUTPUTS 

Q 

L 

L 

H 

On 

IEC LOGIC SYMBOL 

CLR 

CLK 

01 

D2 

03 

04 

05 

D6 

FUNCTION 

CLEAR 

NO CHANGE 

LC11640 

DO 01 02 03 Olo 0 5 

ao a 1 02 aJ a" as 
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M54/M74HCT174 

. ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

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

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation soon mW 

Tstg Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the devtce may occur Functtonal operatton under these cond1t1on ts not tmplled. 

(') 500 mW. = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M74HCT174 

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. 

VrH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VrL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vr = lo=-20 f!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VrH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VrL 

VoL Low Level Output Vr = lo= 20 f!A 0.0 0.1 0.1 0.1 
Voltage 4.5 VrH v 

or 
VrL 

lo= 4.0 mA 0.17 0.26 0.33 0.4 

lr Input Leakage 
5.5 

Vr =Vee or GND ±0.1 ±1 ±1 f!A 
Current 

Icc Quiescent Supply 5.5 Vr = Vee or GND 4 40 80 f!A 
Current 

6lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply Vr = 0.5Vor 
current · Vr = 2.4V 

Other Inputs at 
Vee or GND 
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M54/M74HCT174 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition 4.5 8 15 19 22 
ITHL Time 

ns 

tPLH Propagation 4.5 18 28 35 
tPHL Delay Time ns 

(CK- Q) 

tPHL Propagation 4.5 18 28 35 42 
~Time ns 
(CLR- Q) 

I MAX Maximum Clock 4.5 30 54 24 
MHz 

Frequency 

tw(Hl Mmimum Pulse 4.5 8 15 19 22 
tw(L) Width ns 

(CLOCK) 

tw(L) Minimum Pulse 4.5 8 15 19 22 
Width ns 
(CLR) 

Is Minimum Set-up 4.5 2 10 13 15 
Time 

ns 

th Minimum Hold 4.5 5 6 8 
Time 

ns 

tREM Minimum 4.5 5 5 5 5 
Removal Time 

ns 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(") Power Dissipation 68 
pF 

Capacitance 
(") CPa 1s defined as the value of the IC's mtemal equ1valent capacitance wh1ch 1s calculated from the operating current consumption Without load. 
(Refer to Test Circuit). Average opertlng current can be obtained by the following equat1on lcc(opr) =Cpa • Vee· f1N + lcc/6 (per FLIP/FLOP) 
And the total CPO when N pes of FLIP FLOP operate can begatned by the following equation: CPO (total)= 38 + 15 x n 
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M54/M74HCT174 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

3V 

Dn 3V 

GND 
CLEAR 

GNO 

3V 
CK 

CLOCK 

GND GNO 

VOH 
VoH 

On 
On 

Voc 

VoL 
01'1 ="H" SC06!UO 

CLEAR=" H'' SCOSB30 

TEST CIRCUIT Icc (Opr.) 

Sns 6ns 

Do 
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,M54HC175 
M74HC175 

QUAD D-TYPE FLIP-FLOP WITH CLEAR 

• HIGH SPEED 
tpo = 13 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 J.lA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
lPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS175 

DESCRIPTION 

The M54/7 4HC175 is a high speed CMOS QUAD D
TYPE FLIP-FLOP WITH CLEAR fabricated in sili
con gate CMOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

These four flip-flops are controlled by a clock input 
(CLOCK) and a clear input (CLEAR). The informa
tion data applied to the D inputs (1 D to 4D) are tran
sfered to the outputs (1 Q to 40 and 1 Q to 40) on 
the positive-going edge of the clock pulse. The reset 
function is accomplished when the clear input is ta
ken low and all Q outputs are kept low regardless of 
other input conditions. All inputs are equipped with 
protection circuits against static discharge and tran
sient excess voltage. 

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC175F1R M74HC175M1R 
M74HC17581R M74HC175C1R 

PIN CONNECTIONS (top view) 

9 10 11 12 1) 

No Internal 
Connection 
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M54/M74HC175 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

~Vee 

INPUT 

GND GND 

-

TRUTH TABLE 

INPUTS OUTPUS 
FUNCTION 

CLEAR D CLOCK Q Q 

L X X L H 

H L ___) L H 

H H ___) H L 

H X L_ On On NO CHANGE 
X: Don't Care 

LOGIC DIAGRAM 

2/6 

494 



M54/M74HC175 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 I CLEAR Master Reset Input 
(Active LOW) 

CLK 

I 2, 7, 10, 15 10to40 Flip Flop Outputs 

3, 6, 11, 14 10 to 4 Q Complementary Flip Flop 
Outputs 

10 
1 D 

10 

4,5, 12,13 1D to 4D I Data Inputs 20 
2~ 

9 
i 

CLOCK I Clock Input (LOW to I 

! HIGH, Edge-triggered) i 
8 GND Ground (OV) ! 

2Q 

30 
3~ 

30 

16 Vee I Positive Supply Voltage 40 
40 

40 

LCli55C 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value i Unit 

Vee Supply Voltage -0.5 to +7 I v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 1 v 
ilK DC Input Diode Current ± 20 I mA 

loK DC Output Diode Current + 20 I mA 

lo DC Output Source Smk Current Per Output Pin ± 25 I mA I 
Icc or IGNO 1 DC Vee or Ground Current +50 mA 

Po Power Diss1pation soon mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 i oc 

Absolute Max1mum Ratings are those values beyond wh1ch damage to the dev1ce may occur Funct1onal operat1on under these cond:t1on 1s not 1m plied 
(') 500 mW· = 65 'C derate to 300 mW by 1 OmW/'C 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

~mbol Parameter I Value 
I 

Unit i I 

Vee Supply Voltage I 2 to 6 I v ' i 
v, Input Voltage I 0 to Vee ==J v 

I Vo Output Voltage I 0 to Vee v 
Top Operating Temperature: M54HC Series I -55 to +125 

I 

oc I 

M74HC Senes I -40 to +85 oc I 

1 

---j 
t,, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

I 
Vee= 4.5 VI 0 to 500 I 
Vee= 6 V I o to 400 I 
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M54/M74HC175 

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 ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 V1H 
lo=-20 J.IA 4.4 4.5 4.4 4.4 - v 

~ or 5.9 6.0 5.9 5.9 

4.5 V1L 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 ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 J.iA 0.0 0.1 0.1 0.1 
v 

__§,Q_ or 0.0 0.1 0.1 0.1 

~ 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 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.IA 
Current 
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M54/M74HC175 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 

ITHL Time 
~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation 2.0 60 150 190 225 
IPHL Delay Time r-- ns 

~ 19 30 38 45 
(CLOCK - Q, Q) 

6.0 16 26 32 38 

IPLH Propagation ___g_:_Q_ 50 125 155 190 
IPHL Delay Time ~ 16 25 31 38 ns 

(CLEAR - Q, 0) 
6.0 14 21 26 32 

I MAX Maximum Clock ___g_:_Q_ 6.2 13 5 4.2 
Frequency ~ 31 52 25 21 MHz 

6.0 37 61 30 25 

IW(H) Minimum Pulse 2.0 - 28 75 95 110 
IW(L) Width ns ~ 7 15 19 22 

(CLOCK) 
6.0 6 13 16 19 

lw(L) Minimum Pulse ___g_:_Q_ 28 75 95 110 
Width ~ 7 15 19 22 ns 
(CLEAR) 6.0 6 13 16 19 

Is Minimum Set-up ~ 28 75 95 110 
Time ~ 7 15 19 22 ns 

6.0 6 13 16 19 

lh Minimum Hold ___g_:_Q_ 0 I 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 

I REM Minimum ___g_:_Q_ 5 5 5 
Removal Time ~ 5 5 5 ns 
(CLEAR) 6.0 5 5 5 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 47 
pF 

Capacitance 
n Ceo IS defmed 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 opert1ng current can be obtained by the follow1ng equation lcc(opr) ~Ceo • Vee • f1N + lcc/4 (per Fl1p Flop) 
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M54/M7 4HC175 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

0 
ClEAR 

CLOCK 
ClOCK 

a a 

S-t0116 

TEST CIRCUIT Icc (Opr.) 

T5V 
6ns 6ns 

1 a 01 

4Q 

616 
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M74HC181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

• HIGH SPEED 
tpo = 13 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4JlA (MAX.) at TA = 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS181 

DESCRIPTION 

The 74HC181 is a high speed CMOS ARITHMETIC 
LOGIC UNIT/FUNCTION GENERATOR fabricated 
with silicon gate C2MOS technology. It has the same 
high speed performance of LSTIL combined with true 
CMOS low power consumption. These circuits per
form 16 binary arithmetic operations on two 4-bit 
words as shown in tables 1 and 2. These operations 
are selected by the four function-select lines (SO, S1, 
S2, S3) and include addition, subtraction, decrement, 
and straight transfer. When performing arithmetic ma
nipulations, the internal carries must be enabled by 
applying a low-level voltage to the mode control input 
(M). A full carry look-ahead scheme is made available 
in these devices for fast, simultaneous carry genera
tion by means of two cascade-outputs (pins 15 and 
17) for the four bits in the package. When used in con
junction with the M54HC182 or M74HC182, full carry 
look-ahead circuits, high-speed arithmetic operations 
can be performed. These circuits will accomodate ac
tive-high or active-low data, if the pin designations are 
interpreted as shown below. Subtraction is accompli
shed by 1 ,s complement addition where the 1 's com
plement of the subtrahend is generated internally. The 
resultant output is 1-B-1, which requires an end
around or forced carry to produce A-B. The 181 can 
also be utilized as a comparator. The A = B o~ut is 
internally decoded from the function outputs (FO, F1, 
F2, F3) so that when two words of equal magnitude 
are applied at the A and B inputs, it will assume a high 
level to indicated equality (A= B). The ALU should be 

October 1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HC181M1R M74HC181B1R 

PIN CONNECTIONS (top view) 

* Open drain Output Structure 

1/10 

499 



M74HC181 

DESCRIPTION (continued) 

in the subtract mode with Cn = H when performing this 
comparison. The A= 8 output is open-drain so that it 
can be wire-AND connected to give a comparison for 
more that four bits. The carry output (Cn + 4) can also 
be used to supply relative magnitude information. 
Again, the ALU should be placed in the subtract mode 
by placing the function select inputs S3, S2, S1, SO at 
L, H, H, L, respectively. These circuits have been de
signed to not only incorporate all of the designer's re-

INPUT AND OUTPUT EQUIVALENT CIRCUITS 

-Vee 

INPUT 

-----A 

GND GND -- _._ 

IEC LOGIC SYMBOLS 

lC12300 

PIN NUMBER 2 1 23 22 21 

ACTIVE LOW DATA (Table 1) AO BO A1 81 A2 

ACTIVE HIGH DATA (Table 1) AO 80 A1 81 A2 

20 

82 

82 

quirements for arithmetic operations, but also to pro
vide 16 possible functions of two Boolean variables wi
thout the use of external circuitry. These logic 
functions are selected by use of the four function-se
lect inputs (SO, S1, S2, S3) with the mode-control input 
(M) at a high level to disable the internal carry. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 

-Vee 

INPUT 
o--+-;::::: ~:::J-+- -

GND 
.... 

GND 

Vee. 

lJtf"~ 
1--J 

ONLY OUTPUT A = B 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

2,23,21, 19 AO to A3 Word A lniJUtS 

1, 22,20,18 80 to 83 Word B Inputs 

6,5,4,3 SO to S3 Function Select Inputs 

7 Cn lnv. Carry Input 

8 M Mode Control Input 

9, 10,11,13 FO to F3 Function Outputs 

14 A=B Comparator Output 

15 p Carry Propagate Output 

16 Cn +4 lnv. Carry Output 

17 G Carry Generate Output 

12 GND Ground (OV) 

24 Vee Positive Supply Voltage 

19 18 9 10 11 13 7 16 15 17 

A3 83 FO F1 F2 F3 Cn Cn + 4 p G 

A3 83 FO F1 F2 F3 en Cn +4 X y 

Input en Output en+ 4 Active LOW Data (Figure 1) Active HIGH Data (Figure 2) 

H H A<':B A :58 

H L A<B A>B 

L H A>B A<B 

L L A :58 A<':B 
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M74HC181 

TRUTH TABLE 1 

Selection 
ACTIVE LOW DATA 

M = H Logic M = L: Arithmetic Operations 
53 52 51 so Functions Cn = L (no carry)_ Cn = H (with car_ry)_ 
L L L L F=A F =A Minus 1 F=A 
L L [_ H F= AB F = AB.Minus 1 F=AB 
L L H L F=A+B F = AB Minus 1 F = CABl 
L L H H F = 1 F = Minus 1 (2's Campi) F =Zero 
L H L L F=A+B F = A Plus (A + B) F =A Plus (A + Bl Plus 1 
L H L H F=B F = AB Plus (A + Bl F = AB Plus (A + Bl Plus 1 
L H H L F=AED B F = A Minus B Minus 1 F =A Minus B 
L H H H F=A+B F=A+B F = (A + B) Plus 1 
H L L L F = AB F = A Plus (A + B) F = A Plus (A + B) Plus 1 
H L L H F=AElJ B F =A Plus B F =A Plus B Plus 1 
H L H L F=B F = AB Plus (A + B) F = AB Plus (A + B) Plus 1 
H L H H F=A+B F=A+B F = (A + B) Plus 1 
H H L L F=O F =A Plus A* F = A Plus A Plus 1 
H H L H F =AB F = AB Plus A F = AB Plus A Plus 1 
H H H L F=AB F = AB Plus A F = AB Plus A Plus 1 
H H H H F=A F=A F =A Plus 1 

• Each bit is shifted to the next more significant position. 

FIGURE 1 

(2) (1) (23) (22) (21) (20) (19) (18) 

(7) 

(8) 

S-1003611 

(12) (11) (9) 

(14) 

-(7) 

--(10) 
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M74HC181 

TRUTH TABLE 2 

Selection 
ACTIVE HIGH DATA 

M = H Logic M = L: Arithmetic Operations 
53 52 51 so Functions Cn = H (no carry) Cn = L (with carry) 
t L L L F=A F=A F =A Plus 1 
L L L H F=A+B F=A+B F = (A + B) Plus 1 
L L H L F = AB F=A+B F = (A + B) Plus 1 
L L H H F=O F = Minus 1 (2's Campi) F =Zero 
L H L L F = AB F = A Plus (AB) F = A Plus AB Plus 1 
L H L H F=B F = (A + B) Plus AB F = (A + B) Plus (AB) Plus 1 
L H H L F = AE!J B F = A Minus B Minus 1 F =A Minus B 
L H H H F =AB F = AB Minus 1 F = AB 
H L L L F=A+B F =A Plus AB F = A Plus AB Plus 1 
H L L H F = AE!l B F =A Plus B F = A Plus B Plus 1 
H L· H L F=B F = (A + B) Plus AB F = (A + B) Plus AB Plus 1 
H L H H F =AB F = AB Minus 1 F = AB 
H H L L F = 1 F =A Plus A* F = A Plus A Plus 1 
H H L H F=A+B F = (A + B) Plus A F = (A + B) Plus A Plus 1 
H H H L F=A+B F = (A + B) Plus A F = (A + B) Plus A Plus 1 

H H H H F=A F =A Minus 1 F=A 
• Each bit is shifted to the next more significant position. 

FIGURE 2 

4/10 
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(7) 

(B) 

S-10037 

(2) (1) (23) (22) (21) (20) (19) (18) 

(12) (1 1) (9) 

(14) 

(7) 

(10) 



M74HC181 

LOGIC DIAGRAM 
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M74HC181 

ABSOLUTE MAXIMUM ·RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K DC Input Diode Current +20 rnA 

loK DC Output Diode Current +20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

.. 
Absolute Max1mum Ratings are those values beyond wh1ch damage to the dev1ce may occur. Functional operat1on underthesecond1tion IS not 1mpl1ed . 
(*) 500 mW: = 65 'C derate to 300 mW by 1 OmW/'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee . Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature -40 to +85 oc 
lr, l1 Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

6/10 
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M74HC181 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA=25°C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

VIH High Level Input Voltage ~ 1.5 1.5 

~ 3.15 3.15 v 
6.0 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 
Voltage 

~ 1.35 1.35 v 
6.0 1.8 1.8 

VoH High Level Output Voltage ~ VI= 
1.9 2.0 1.9 

(except A= B output) 
~ VIH 

lo=-20 llA 4.4 4.5 4.4 
v 

~ or 5.9 6.0 5.9 

4.5 V1L lo=-4.0 mA 4.18 4.31 4.13 r--
6.0 lo=-5.2 mA 5.68 5.8 5.63 

VoL Low Level Output Voltage ~ VI= 
0.0 0.1 0.1 

~ V1H 
lo= 20 llA 0.0 0.1 0.1 

v 
~ or 0.0 0.1 0.1 

~ V1L lo= 4.0 mA 0.17 0.26 0.33 

6.0 lo= 5.2 mA 0.18 0.26 0.33 

h Input Leakage Current 6.0 V1 =Vee or GND +0.1 +1 JlA 

Icc Quiescent Supply Current 6.0 V1 =Vee or GND 4 40 11A 
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M74HC181 

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

Test Conditions Value 

Symbol Parameter Vee 
TA = 25 °C -40 to.85 °C Unit 

(V) 
54HC and 74HC 74HC 

Min. Typ. Max. Min. Max. 

tTLH Output Transition Time ~ 30 75 95 

hHL ~ 8 15 19 ns 

6.0 7 13 16 

tPLH Propagation Delay Time ~ 54 120 150 
tPHL (1) ~ 16 24 30 ns 

6.0 13 20 26 

tPLH Propagation Delay Time ~ 90 215 270 
tPHL (2) 

~ 26 43 54 ns 

6.0 20 37 46 

tPLH Propagation Delay Time ~ 97 215 270 
tPHL (3) ~ 27 43 54 ns 

6.0 21 37 46 

tPLH Propagation Delay Time ~ 80 180 225 

tPHL (4) ~ 23 36 45 ns 

6.0 18 31 38 

tPLH Propagation Delay Time ~ 81 190 240 

tPHL (5) ~ 24 38 48 ns 

6.0 19 32 41 

tPLH Propagation Delay Time ~ 80 180 225 

tPHL (6) ~ 23 36 45 ns 

6.0 18 31 38 

tPLH Propagation Delay Time ~ 80 170 215 

tPHL (7) ~ 23 34 43 ns 

6.0 18 29 37 

tPLH Propagation Delay Time ~ 80 170 215 
tPHL (8) ~ 23 34 43 ns 

6.0 18 29 37 

tPLH Propagation Delay Time ~ 95 220 275 
tPHL (9) ~ 27 44 55 ns 

6.0 21 37 47 

tPLH Propagation Delay Time ~ 95 220 275 
tPHL (10) 

~ 27 44 55 ns 

6.0 21 37 47 

tPLH Propagation Delay Time ~ 86 200 250 
tPHL (11) ~ 24 40 50 ns 

6.0 18 34 43 

tPLZ Propagation Delay Time ~ 92 210 265 
tPzL (12) ~ 

RL = 1kQ 27 42 53 ns 

6.0 27 36 45 

CtN Input Capacitance 5 10 10 pF 

Cpo (*) Power Dissipation Capacitance 195 pF 
(') Ceo IS defined as the value of the IC's mternal equ1valent capacitance whtch ts calculated from the operattng current consumption Without load. 
(Refer to Test CirCUit). Average operting current can be obtained by the following equation. lcc(opr) =Ceo • Vee • f1N + Icc 
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M74HC181 

PROPAGATION DELAY TIME TEST CONDITIONS 

Test No INPUT OUTPUT Test Conditions 
(1) Cn Cn +4 

(2) Any A or 8 Cn +4 M = GND, SO= S3 =Vee. S1 = S2 GND (SUM mode) 

(3) Any A or 8 Cn +4 M = GND, SO = 53 = GND, 51 = 52 Vee (DIFF mode) 

(4) Cn Any F M = GND (SUM or DIFF mode) 

(5) Any A or 8 G M = GND, SO = 53 = Vee, 51 = 52 GND (SUM mode) 

(6) Any A or 8 G M = GND, SO = S3 = GND, S1 = S2 Vee (DIFF mode) 

(7) Any A or 8 F M = GND, SO = S3 = Vee, 51 = S2 GND (SUM mode) 
(8) All}'Aor B F M = GND, SO = S3 = GND, S1 = S2 Vee (DIFF mode) 

(9) Ai or 8i Fi M = GND, SO= S3 =Vee, 51 = S2 GND (SUM mode) 

(10) Ai orBi Fi M = GND, SO = 53 = GND, S1 = S2 Vee (DIFF mode) 

(11) Ai orBi Fi M = Vee (Logic mode) 

(12) Any A orB A=B M = GND, SO = 53 = GND, S1 = 52 Vee (DIFF mode) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 

Vee 
INPUT 

GND 

VoH 

VoL 

YaH 
OUTPUT 
(AT NEGATIVE PULSE) 

VaL 
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M74HC181 

TEST CIRCUIT Icc (Opr.) 

Input Condition : 

AO, A 1, A2, A3, SO, 83, Cn = Voo 

81, 82, 83, 81, 82, M = GND 

5 -100k0 

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

10/10 
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M54HC182 
M74HC182 

FUNCTION LOOK AHEAD CARRY GENERATOR 

• HIGH SPEED 
tpo = 14 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) at TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• ~YMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS182 

DESCRIPTION 
The M54/74HC182 is a high speed CMOS FUNC
TION LOOK AHEAD 2ARRY GENERATOR 
fabricated in silicon gate C MOS technology. It has 
the same high speed performance of LSTIL com
bined with true CMOS low power consumption. 
These circuit are capable of anticipating a carry 
across four binary adders or group of adders. They 
are cascadable to perform full look-ahead across n
bit adders. Carry, generate-carry, and 
propagate-carry functions are provided as shown in 
the pin connection table. When used in conjunction 
with the HC181 arithmetic logic unit, these gener
ators provide high-speed carry look-ahead 
capability for any word length. Each HC182 
generates the look-ahead (anticipated carry) across 
a group of four ALU's and, in addition, other carry 
look-ahead circuits may be employed to anticipate 
carry across sections of four look-ahead packages 
upton-bits. The method of cascading circuits to per
form multi-level look-ahead is illustrated under 
typical application data. 
Carry input and output of the ALUs are in their true 
form, and the carry propagate (P) and carry 
generate (G) are in negated form ; therefore, the 
carry functions (inputs, outputs, generate, and 
propagate) of the look-ahead generators are imple
mented in the compatible forms for direct 
connection to the ALU. Reinterpretation of carry 
functions as explained on the HC181 data sheet are 
also applicable to and compatible with the look
ahead generator. All inputs are equipped with 

March 1993 

fiiiiiit ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC182F1R M74HC182M1R 
M74HC182B1R M74HC182C1R 

PIN CONNECTIONS (top view) 

In: I;; ~ J:! ~~ 

GO" G2 
'PO Cn 

NC NC 

GJ 

P3 

NC= 9 10 11 " " No Internal N 

Connect1on 0 
u z 

5lt!> Ia."' z 
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M54/M7 4HC182 

FUNCTION TABLES 

FOR GOUTPUT 

INPUTS 

G3 G2 G1 GO P3 

L X X X X 
X L X X L 

X X L X L 

X X X L L 

ALL OTHER COMBINATIONS 

FOR P OUTPUT 

INPUTS 

P3 I P2 I P1 

L I L I L 

ALL OTHER COMBINATIONS 

FOR Cn+x OUTPUT 

INPUTS 

GO PO 

L X 
X L 

ALL OTHER COMBINATIONS 

FOR Cn+y OUTPUT 

INPUTS 

G1 GO P1 PO 

L X X X 

X L L X 

X X L L 

ALL OTHER COMBINATIONS 

FOR Cn+z OUTPUT 

INPUTS 

G2 G1 GO P2 P1 

L X X X X 
X L X L X 
X X L L L 

X X X L L 

ALL OTHER COMBINATIONS 
Cn+x ~GO+ POCn 
Cn+y ~ G1 + P1GO + P1 POCn 
Cn+Z ~ G2 + P2G1 + P2P1 GO+ P2P1 POCn 
G ~ G3 + G3 + P3G2 + P3P2G1 + P3P2P1 GO 
P ~ P3P2P1PO 
or 
Cn+x ~YO+ (XO + Cn) 
~ ~Y1 +IX1 + YO(XO+Cn)] 
Cn+Z ~ Y2 + {X2 + Y1 [)(1 + YO(XO +Cn)]) 
G ~ Y3 + (X3 + Y2)(X3 + X2 + Y1)(X3 + X2 + X1 +YO) 
P ~X3+X2+X1+XO 

2/7 
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OUTPUT 

P2 P1 G 

X X L 

X X L 

L X L 

L L L 

H 

OUTPUT 

I PO p 

I L L 

H 

OUTPUT 

en Cn+x 

X H 

H H 

L 

OUTPUT 

Cn Cn+y 

X H 

X H 

H H 

L 

OUTPUT 

PO Cn Cn+Z 

X X H 

X X H 

X X H 

L H H 

L 



M54/M7 4HC182 

LOGIC DIAGRAM 

G3 ~ 

P3 ~ 10 
G 

G2 
14 

P2 
15 

G1 

P1 

~ .... v-- Cn+y 

511 



M54/M74HC182 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

IEC LOGIC SYMBOLS 

CPG 

LCI2280 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGNo DC Vee or Ground Current 

Po Power Dissipation 

Tstg_ Storage Temperature 

TL Lead Temperature (1 0 sec) 

PIN DESCRIPTION 

PIN No 
3, 1, 14,5 

4,2, 15,6 

7 

9 

10 

11 

12 

13 

8 
16 

( 13) 
Cn 

SYMBOL NAME AND FUNCTION 
GO to G3 Carry Generate Inputs 

(Active LOW) 

PO to P3 Carry Propagate Inputs 
(Active LOW) 

p Carry Propagate Output 
(Active LOW) 

Cn+z Function Output 

G Carry Generate Output 
(Active LOW) 

Cn+y Function Output 

Cn+X Function Output 

Cn 

GND Ground (OV) 

Vee Positive Supply Voltage 

CPO 

1,2 
3 

1 ,2,4 
3,4 

G2/Z10 5 
1 ,2,4,6 

3,4,6 
5,6 

7 

3,4,6,6 
5,6,6 

7,6 
9 

Value 

LC12290 

-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee+ 0.5 

± 20 

± 20 

± 25 

±50 

500 (*) 

-65 to +150 

300 

Cn+y 

Unit· 

v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1t1on IS not 1m plied 
(') 500 mW::; 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC182 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Lev.el Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 !!A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ V1L lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL . Low Level Output ~ VI= 
o.o· 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20-J.!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VIL lo= 6.0 rnA 0.17 0.26 0.37 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.37 0.40 

l1 Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 J.!A 
Current 

loz 3 State Output 6.0 V1 = VtH or VtL ±0.5 ±5.0 ±10 J.!A 
· Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 f!A 
Current 
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M54/M74HC182 

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

i 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 ~ 30 75 95 110 
trHL T1me _i2_ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 62 135 170 205 
tPHL Delay Time _i2_ 17 27 34 41 ns 

(Gn, Pn - Cn+xyz) 
6.0 I 13 23 29 35 

IPLH Propagation 2.0 72 150 190 225 -
tPHL Delai11me ns _i2_ 19 30 38 45 

(Gn, Pn- G) 6.0 14 26 32 38 

tPLH Propagation ~ 62 135 170 205 
tPHL Delay_]1me _i2_1 17 27 34 41 ns 

(Pn- P) 
6.0 13 23 29 35 

tPLH / Propagation ~ 62 135 170 205 
tPHL Delay T1me 

~ 17 27 34 41 ns 

1 (Cn - Cn+xyz) 6.0 13 23 29 35 
c,N Input Capacitance 5 10 10 10 pF 

CPD n I Power DISSipation 61 
pF 

Capacitance 
(") Ceo 1s defined as the value of the IC's Internal equivalent capacitance wh1ch IS calculated from the operat1ng current consumpt1on w1thout load 
(Refer to Test C~rcuit) Average opert1ng current can be obta1ned by the following equation lcc(opr) = Cro • Vee • f1N + lcc/2 (per FLIP/FLOP) 
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M54/M74HC182 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

OUTPUT 
(AT POSITIVE PULSE) 

OUTPUT 
(AT NEGATIVE PULSE) 

5-10041 

TEST CIRCUIT Icc (Opr.) 

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

TYPICAL APPLICATION 

64-BIT ALU, FULL-CARRY LOOK-AHEAD IN THREE LEVELS. 

717 
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M54/M7 4HC190 
M54/M74HC191 

4 BIT SYNCHRONOUS UP/DOWN COUNTERS 

• HIGHSPEED 
fMAX = 48 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 !1A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS190/191 

DESCRIPTION 

The M54/7 4HC190/191 are high speed CMOS 4-BIT 
SYNCHRONOUS UP/DOWN COUNTERS fabrica
ted in silicon gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power consum
ption. 

State changes of the counter are synchronous with 
the LOW-to-HIGH transition of the Clock Pulse input. 

An asynchronous parallel load input overrides coun
ting and loads the data present on the DATA inputs 
into the flip-flops, which makes it possible to use the 
circuits as programmable counters. A count enable in
put serves as the carry/borrow input in multi-stage 
counters. Control input, Down/Up, determines whe
ther a circuit counts up or down. A MAXIMIN output 
and a Ripple Clock output provide overflow/underflow 
indication and make possible a variety of methods for 
generating carry/borrow signals in multi-stage counter 
applications. 

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

October 1992 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

OA 

NC 

QC 

~c-aiiitemai 
onnection 

0 .., 

0 ~ u ~ ~ 
" C) z c 0 
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M54/M74HC190/191 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee Vee~--: 

INPUT -CJ-f""' _,.........,_ 

-----J 

1--J GND GND 

·-

IEC LOGIC SYMBOL (HC190) 

EN 

o/u 

TRUTH TABLE 

INPUTS 

LOAD ENABLE DIU 

L X X 
H L L 

H L H 

H H X 

H X X 
X: Don't Care 

RCO 

QA 

QB 

QC 

QD 

CLOCK 

X 

s 
s 
s 
l_ 

QA 

a 

a- d· The level of steady state 1nputs at inputs a through D respectively 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

3,2,6, 7 QAto QD Flip-Flop Outputs 

4 ENABLE Count Enable Input 
(Active LOW) 

5 U/D Parallel Data Input 

11 LOAD Load Input (Active LOW) 

12 MAIM! OUT Terminal Count Output 

13 RC Ripple Clock Output 
(Active LOW) 

14 CLOCK Cloack Input (LOW to 
HIGH, Edge-triggered) 

15, 1, 10, 9 DA toDD Data Inputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOL (HC191) 

lCI2000 

OUTPUS 
FUNCTION 

QB I QC I QD 

b I c I d PRESET DATA 

UP COUNT UP COUNT 

DOWN COUNT DOWN COUNT 

NO CHANGE NO COUNT 

NO CHANGE NO COUNT 



LOGIC DIAGRAM (HC190) 

I~ "' u 
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u I~ 

M54/M74HC190/191 
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0 

3/9 

519 



M54/M74HC190/191 

LOGIC DIAGRAM {HC191) 

;: 
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TIMING CHART (HC190) 

LOAD 

DATA 
INPUT 

CLOCK 

DOWN/UP 

ENABLE 

OA 

08 

ac 

ao 

MAX/ MIN 

RIPPLE CLOCK 

TIMING CHART (HC191) 

LOAD 

DATA 
INPUT 

CLOCK 

DOWN/UP 

ENABLE 

OA 

08 

ac 

ao 

MAX/MIN 

RIPPLE CLOCK 

-

s 
_r 

s 
-
-

---
---
--
--
--
--------
---
--
--

A 

M54/M74HC190/191 

1 2 

I -I I 
I 

I I I 
-
-

-- DON'T CARE UNTIL LOAD GOES "l" I -
- I I I - I 

1 I -
r-

[Lit_ IL '1._ t_ t_ "L Uu iL t_~ 
I 

-
I I 

r- r- r- r- tij= t-- - -
r-1 
- I 1--

' rr, t--t--
-

r-- -- r- I 
L I 

I I 

13 14 15 1 2 
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M54/M74HC190/191 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

Ia DC Output Source Sink Current Per Output Pin ± 25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (') mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur Functional operation under these cond1t1on IS not 1mpl1ed 

(') 500 mW. = 65 'C derate to 300 mW by 1 OmW!'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Vee 

Vt 

Vo 

Top 

t,, It 

6/9 
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Parameter 

Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature: M54HC Series 

Input Rise and Fall Time 

M74HC Series 

Vee~ 2 V 

Vee~ 4.5 V 

Vee~ 6 V 

~ SGS·THOMSON 
~ '"1 I lijj]ijl\:oo~~~©'ifL'il@lillrr~:® 

Value Unit 

2 to 6 v 
0 to Vee v 
0 to Vee v 

-55 to +125 oc 

-40 to +85 oc 

0 to 1000 ns 

0 to 500 

o to 400 



M54/M7 4HC190/191 

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 
{V) 

Min. Typ. Max. Min. Max. Min. Max. 

v,H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ ViH 

lo=-20 pA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
v,L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ v,H 

lo= 20 pA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
v,L lo= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

I, Input Leakage 
6.0 

v, =Vee or GND ±0.1 ±1 ±1 llA 
Current 

Icc Quiescent Supply 6.0 v, =Vee or GND 4 40 80 1-1A 
Current 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 92 180 225 270 
tPHL Delay Time 

~ 23 36 45 54 ns 
{CLOCK- Q) 

6.0 20 31 38 46 

IPLH Propagation ~ 39 120 150 180 ns 
IPHL Delay Time __ 

~ 13 24 30 36 
{CLOCK - RCO) 

6.0 11 20 26 31 

tPLH Propagation Delay 2.0 120 240 300 360 ns -
IPHL Time {CLOCK - ~ 30 48 60 72 

MAXIMIN) 
6.0 26 41 51 61 

tPLH Propagation ~ 108 205 255 310 ns 
tPHL Delay Time ~ 27 41 51 62 

{LOAD- Q) 
6.0 23 35 43 53 
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M54/M74HC190/191 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input !r =It= 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. 

IPLH Propagation ~ 84 175 220 265 
IPHL Delay Time 

~ 21 35 44 53 ns 
(DATA- Q) 

6.0 18 30 37 45 

tPLH Propagation ~ 39 105 130 160 
tPHL Delay Time __ 

~ 13 21 26 32 ns 
(ENABLE - RCO) 

6.0 11 18 22 27 

tPLH Propagation ~ 63 180 225 270 
IPHL De!§yTime 

~ 21 36 45 54 ns 
(D/U- RCO) 

6.0 18 31 38 46 

tPLH Propagation ~ 64 160 200 240 
IPHL De!§y Time 

~ 18 32 40 48 ns 
(DIU - MAX/MIN) 

6.0 15 27 34 41 

I MAX Maximum Clock ~ 5 9 4 3.4 
Frequency 

~ 25 37 20 17 MHz 

6.0 30 44 24 20 

IW(H) Minimum Pulse ~ 40 100 125 150 
IW(L) Width 4.5 10 20 25 30 ns 

(CLOCK) 1-
6.0 9 17 21 26 

lw(L) Minimum Pulse ~ 36 75 95 110 
Width 

~ 9 15 19 22 ns 
(LOAD) 

6.0 8 13 16 19 

Is Minimum Set-up ~ 80 175 220 265 
Time 

~ 20 35 44 53 ns 
(SI, PI-CK) 

6.0 17 30 37 45 

Is Minimum Set-up ~ 16 50 60 75 
Time ~ 4 10 12 15 ns 
(SO, 51- CK) 

6.0 3 9 11 13 

th Minimum Hold ~ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 

I REM Minimum ~ 12 50 60 5 
Removal Time ~ 3 10 12 15 ns 

6.0 3 9 11 13 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation for HC190 111 
pF 

Capacitance forHC191 112 . '. ( ) Ceo IS defined as the value of the IC s Internal equ1valent capacitance wh1ch 1s calculated from the operat1ng current consumpt1on w1thout load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =Gee • Vee • f1N +Icc 
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M54/M74HC190/191 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee Gn• Gn• 
CLOCK 

GND 

ENABLE 
VoH 

Qn 

VoL 

VoH RcO 
RCO 

VOL 

VoH 
S-10015 

MAX/MIN 

5-1001, 

Gn• 
6ns 6ns 

Vee Dtli 
LOAD 

GND 

Vee Re 0 

A-D MAXIMIN 

GND 

VoH S-10016 

Qn 

VoL 

5-10017" 

6~Ag}5 
Vee 

LOAD 

GND 

CLOCK 

Vee 
CLOCK 

GND S-10018 

5-10019 

TEST CIRCUIT Icc (Opr.) 

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/M74HC192 
M54/M74HC193 

HC192 - SYNCHRONOUS UP/DOWN DECADE COUNTER 
HC193- SYNCHRONOUS UP/DOWN BINARY COUNTER 

• HIGH SPEED 
fMAX =54 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS192-193 

DESCRIPTION 

The M54/74HC192/193 are a high speed CMOS SYN
CHRONOUS UP/DOWN DECADE COUNTERS fa
bricated in silicon gate C2MOS technology. They have 
the same high speed performance of LSTTLcombined 
with true CMOS low power consumption. The counter 
has two separate clock inputs, an UP COUNT input 
and a DOWN COUNT input. All outputs of the flip-flop 
are simultaneously triggered on the low to high transi
tion of either clock while the other input is held high. The 
direction of counting is determined by which input is 
clocked. This counter may be preset by entering the de
sired data on the DATA A, DATA B, DATA C, and DA
TA D input. When the LOAD input is taken low the data 
is loaded independently of either clock input. This fea
ture allows the counters to be used as divide-by-n 
counters by modifying the count length with the preset 
inputs.ln addition the counter can also be cleared. This 
is accomplished by inputting a high on the CLEAR in
put. All 4 internal stages are set to low independently 
of either COUNT input. Both a BORROW and CARRY 
output are provided to enable cascading of both up and 
down counting functions. The BORROW output produ
ces a negative going pulse when the counter under
flows and the CARRY outputs a pulse when the 
counter overflows. The counter can be cascaded by 
connecting the CARRY and BORROW outputs of one 
device to the COUNT UP and COUNT DOWN inputs, 
respectively, of the next device. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 

October 1992 

I 

B1R 
(Plastic Package) 

F1R 
(Ceram1c Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

INPUT DATA B I 

jQB 
OUTPUTS 

OA 

lac 
OUTPUTS 

QO 

GNO 

QA 

~g~~eOUNT s 
Ne 
INPUT COUNT 
UP 
ae 

~C-o internal 
onnect1on 

9 10 11 12 1) 

a 
0 z u 
0 C) z 0 u 

Vee 

~ DATA Al 
INPUTS 

CLEAR 

l BORROW~ 
_OUTPUTS 

CARRY 

LOAD 

DATA Cl 
INPUTS 

DATA 0 

CLEAR INPUT 

l1 BORROW OUTPUT 

Ne 
15 CARRY OUTPUT 

LOAD 
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M54/M74HC192/193 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT 

~-----

GND GND _.. --

IEC LOGICSYMBOL (HC191) 

LC11880 

TRUTH TABLE 

COUNT UP COUNTDOWN 
_r .H 

L_ H 

H _r 
H L_ 

X X 
X X 

X: Don't Care 
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CARRY 

BORROW 

QA 

QB 

QC 

a·o 

LOAD 

H 

H 
H 

H 
L 

X 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

3,2, 6, 7 QA to QD Flip-Flop Outputs 

4 CPo Count Down Clock Input 

5 CPu Count Up Clock Input 

11 LOAD Asynchronous Parallel 
Load Input (Active LOW) 

12 CARRY Count Up (Carry) 
Output (Active LOW) 

13 BORROW Count Down (Borrow) 
Output (Active LOW) 

14 CLEAR Asynchronous Reset 
Input (Active HIGH) 

15,1,10,9 DA toDD Data Inputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOL (HC193) 

CLEAR 

L 

L 

L 

L 

L 

H 

LCI1890 

CARRY 

BORROW 

QA 

QB 

QC 

-Q D 

FUNCTION 

COUNT UP 

NO COUNT 

COUNTDOWN 

NO COUNT 

PRESET. 

RESET 



M54/M74HC192/193 

LOGIC DIAGAM (HC192) 
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1 

= w 
I~ 

[ 

U'--' 

D. 

I~ II 
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M54/M74HC192/193 

LOGIC DIAGAM (HCI93) 

I 

81! 
.~ 

<{ 

CJ ~ 

~ I 

I} 
0: 

I~ 
... 

~~ I~ I~ < z 
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TIMING DIAGRAM (HC192) 

COUNT 

ClEAR 

0 7 • • 0 1 1 , I 
_h 
-t--

_j 

Jt-- :;------
I 

._ ______ 

Jl- '-T ==·--..:= OON"T CAA£ l.WIL LOAD G0£5 'l-
DATA 
INPVT 

COUNT UP 

Jl--

-t--

~-~~~~ 
....["_~--~= 

L n_ 

I 
I I 

~ h-h.. h-IL 

4 l 
1 I' 

COUNT DOWN 
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- "- ~ - f--
- t-- '-- t-- - f--

ne 

Q( 

00 

1-f-- - 1--
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- !--
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-
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TIMING DIAGRAM (HC193) 

COUNT 
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3 I 4 51 
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_n_ 
LOAD 

DATA 
INPVT 

0 

COUNT UP 

--rJ I _...,__ 
r-r_-:.-:.-:.== I !'"-r;---- i 

-' 1..---- OON"T CARE I..NTll LOAD GOES '"l'" 

s-~~~~=: I I ~-,------ ! 
...J '------- ru: L. n_ ru L.r-t-

COUNT DOWN LJ L. L. '""1...; 

QA - - - ·____, ___, -- ---' - f-- L...- ------1 ~ 

QB - i--~ - _j--- - - ---J -
I 

QC -- ---' 
' ao - ---' 

CARRY _H 
BORROW II 

M54/M74HC192/193 

0 • • 7 • 5 4 l 1 1 

! 

' 
jl_h.h~ :,~ L.h-

-

R=C= "-

I i ' [ I 1 

H- I I ' : I 

i : 
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9 

I 

I 
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i 
I 
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M54/M74HC192/193 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK 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 IGND DC V cc or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ranngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these conditiOn IS not 1mphed. 
(') 500 mW: = 65 'C demte to 300 mW by 1 OmWfC: 65 'C to 65 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, !1 Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M7 4HC192/193 

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. 

VJH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VJL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VJ= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 flA 4.4 4.5 4.4 4.4 
v 

6.0 or 5.9 6.0 5.9 5.9 
t---

VJL 4.5 lo=-4.0 mA 4.18 4.31 4.13 4.10 
t---

6.0 lo=-5.2 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VJ = 
0.0 0.1 0.1 0.1 

Voltage 
~ VJH 

lo= 20 flA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 v 

~ VJL 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 

iJ Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.IA 
Current 
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M54/M74HC192/193 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tt = 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. 

hLH Output Transition ~ 30 75 95 110 
hHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation ~ 65 190 240 285 
tPHL Delay Time ~ 20 38 48 57 ns 

(UP, DOWN - Q) 6.0 16 32 41 48 
tPLH Propagation ___g,Q__ 40 130 165 195 
tPHL Delay Time 4.5 13 26 33 39 ns 

(UP- CARRY) r--
6.0 11 22 28 33 

tPLH Propagation Delay ~ 40 130 165 195 
tPHL Time(DOWN-

~ 13 26 33 39 ns 
BORROW) 6.0 11 22 28 33 

tPLH Propagation ~ 85 220 275 330 
tPHL Delay Time 

~ 25 44 55 66 ns 
(LOAD- Q) 6.0 20 37 47 56 

tPLH Propagation ~ 110 250 315 375 
IPHL DelayTi~ 4.5 30 50 63 75 ns 

(LOAD - CARRY) r--6.0 25 43 54 64 
IPLH Propagation c2:.Q_ 110 250 315 ~~ 
tPHL Delay Time ~ 31 50 63 75 ns 

(LOAD- BORROW) 6.0 25 43 54 64 
IPLH Propagation c2:.Q_ 80 190 240 285 
tPHL Delay Time ~ 25 38 48 57 ns 

(DATA-Q) 6.0 20 32 41 48 
tPLH Propagation _bQ_ 120 250 315 375 
tPHL DelayTi~ ~ 34 50 63 75 ns 

(DATA- CARRY) 6.0 28 43 54 64 
IPLH Propagation ___g,Q__ 110 250 315 375 
IPHL Delay Time ~ 30 50 63 75 ns 

(DATA- BORROW) 6.0 25 43 54 64 
tPHL Propagation ~ 100 225 280 340 

Delay Time 
~ 30 45 56 68 ns 

(CLEAR-Q) 6.0 25 38 48 58 
tPLH Propagation ~ 120 250 315 375 

Delay Time 
~ 35 50 63 75 ns 

(CLEAR - CARRY) 
6.0 29 43 54 64 

IPHL Propagation Delay ~ 120 250 315 375 
Time (CLEAR -

~ 35 50 63 75 ns 
BORROW) 6.0 29 43 54 64 

I MAX Maximum Clock c2:.Q_ 5 12 4 3.4 
Frequency ~ 25 48 20 17 MHz 

6.0 30 55 24 20 
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M54/M74HC192/193 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr = lf = 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 
(V) 

Min. Tvo. Max. Min. Max. Min. Max. 

tw(Hi Mmimum Pulse ~ 34 100 I 125 150 
twrLI Wtdth (COUNT ~ 9 20 25 30 ns 

UP/DOWN) 
6.0 7 17 21 I I 26 

tw(Li Minrmum Pulse ~ 34 75 95 
I 110 I 

Width 
~ 9 15 19 I 22 ns 

(LOAD) 
6.0 7 13 16 19 

!w(HJ Minimum Pulse ~ 40 100 125 150 
W1dth 

~ 12 20 25 30 I ns 
(CLEAR) 

6.0 10 17 21 26 I 
Is Mimmum Set-up ~ 30 75 95 110 

Time 
~ 9 15 19 22 ns 

(DATA- LOAD) 
6.0 7 13 16 19 

th Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 

tREM Minimum ~ 6 50 65 75 
Removal Time 

~ 2 10 13 15 ns 
(LOAD) 6.0 2 9 11 13 

I REM Minimum ~ 14 50 65 75 
I 

Removal Time 
~ 4 10 13 15 ns 

(CLEAR) 
6.0 3 9 11 I 13 

GIN Input Capacitance 5 10 10 I 10 pF 
Gpo(*) Power Dissipation for HC192 68 

pF Capacitance for HC193 67 
n Gpo 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 CirCuli). Average opertmg current can be obtained by the followmg equation. lcc(opr) = CPo • Vee· f1N + Icc 
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M54/M74HC192/193 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT UP OR 
COUNT teWN 

On 

CARRY OR 
BORROW 

CLEAR 

LOAD 

an 

S-10004 

S-10006 

tw 

TEST CIRCUIT Icc (Opr.) 

50'/, 

Vee UiAD 

GND 

VoH A,B,C,O 

VOL 

VoH 5-10005 

VoL 

CLEAR 

COUNT UP OR 
COUNT OIWN 

GND 

vee 

GND 5-10008 

VoH 

VoL 
LOAD 

VoH 
COUNT UP OR 

VoL 
COUNT DeWN 

5-10007 

50'/, 

to IH 

so·t. 

tHEM 

50'/o 

tREM 

TRANSITION TIME OF INPUT WAVEFORMS IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 !!A (MAX.) AT TA = 25 ac 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS194 

DESCRIPTION 

The M54/7 4HC194 is a high speed CMOS 4 BIT PI PO 
SHIFT REGISTER fabricated in silicon gate C2MOS 
technology. It has the same high speed performance 
of LSTTL combined with true CMOS low power con
sumption. This SHIFT REGISTER is designed to in
corporate virtually all of the features a system designer 
may want in a shift register. It features parallel inputs, 
parallel outputs, right shift and left shift serial inputs, 
clear line. The register has four distinct modes of ope
ration: PARALLEL (broadside) LOAD ; SHIFT RIGHT 
(in the direction 0A Oo); SHIFT LEFT ; INHIBIT 
CLOCK (do nothing). Synchronous parallel loading is 
accomplished by applying the four data bits and taking 
both mode control inputs, SO and S1 high. The data 
are loaded into their respective flip-flops and appear 
at the outputs after the positive transition of the 
CLOCK input. During loading, serial data flow is inhi
bited. Shift right is accomplished synchronously with 
the rising edge of the clock pulse when SO is high and 
S1 is low. Serial data for this mode is entered at the 
SHIFT RIGHT data input. When SO is low and S1 is 
high, data shifts leftsynchronouslyand new data is en
tered at the SHIFT LEFT serial input. Clocking of the 
flip flops is inhibited when both mode control inputs are 
low. The mode control inputs should be changed only 
when the CLOCK input is high. All inputs are equipped 
with protection circuits against static discharge and 
transient excess voltage. 

October 1992 

M54HC194· 
M74HC194 

4 BIT P1PO SHIFT REGISTER 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC194F1 R M74HC194M1 R 
M74HC194B1 R M74HC194C1 R 

PIN CONNECTIONS (top view) 

CLEAR 

SHIFT RIGHT 
SERIAL INPUT 

PARALLEL 
INPUTS 

SHIFT LEFT 
SERIAL INPUT 

GNO 

NC 

OA 

08 

ac 

00 

51 

so 

~c-o Internal 
onnectron 
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M54/M74HC194 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

~Vee 

INPUT 

GND GND 

- -'-

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 CLEAR Asynchronous Reset 
Input (Active LOW) 

2 SR Senal Data Input (Shift 
Right) 

3,4, 5, 6 A to D Parallel Data Input 

7 SL Senal Data Input (Shift 
Left) 

9, 10 SO, S1 Mode Control Inputs 

11 CLOCK Clock Input (LOW to 
HIGH Edge-triggered) 

15, 14, 13, 12 OA to OD Paralle Outputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

TRUTH TABLE 

INPUTS 

CLEAR MODE 
CLOCK 

SERIAL PARALLEL 

L 

H 

H 

H 

H 

H 

H 

H 

X· Don't Care 
a-d 

51 
X 
X 
H 

L 

L 

H 

H 

L 

so LEFT RIGHT A 8 

X X X X X X 
X l_ X X X X 
H s X X a b 

H s X H X X 
H s X L X X 
L _r H X X X 
L s L X X X 
L X X X X X 

Don't Care 
The level of steady state input voltage at input A - D respact1vely 
No change 

c 
X 
X 
c 
X 
X 
X 
X 
X 

QA 
D 

X L 
X OAO 

d a 

X H 

X L 

X OBn 

X OBn 

X OAD 

QAO- ODO 
QAn- ODn The level of QA, QB, QC, respectively, before the mst recent positive transition of the clock 
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OUTPUS 

QB ac QD 

L L L 
OBD OCD ODD 

b c d 

OAn OBn OCn 

OAn OBn OCn 

OCn ODn H 

OCn ODn L 

OBD OCD ODD 



LOGIC DIAGRAM 

TIMING CHART 

MODE 
CONTROL 
NPUTS 

SERIAL 
DATA 
IIFU!S 

PARALLEL 
DATA 
INPUTS 

OUTPUTS 

CLEAR LD\D SHIFT RIGHT SHIFT LEFT 

~ SGS·1110MSON 
~'11 II>JUICUI®~Ill@il'IU!Ci!l 

INHIBIT 

M54/M74HC194 

CLEAR 
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M54/M74HC194 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Raungs are those values beyond which damage to the device may occur. Functional operauon under these condrt1on IS not 1m plied. 
(") 500 mW: = 65 •c derate to 300 mW by 10mWf'C: 65 •c to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Tap Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 
tr,tr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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DC SPECIFICATIONS 

Symbol Parameter 

V1H High Level Input 
Voltage 

ViL Low Level Input 
Voltage 

VoH High Level 
Output Voltage 

VoL Low Level Output 
Voltage 

" 
Input Leakage 
Current 

Icc Quiescent Supply 
Current 

Test Conditions 

Vee 
(V) 

~ 
~ 

6.0 

~ 
~ 

6.0 

~ 
~ 
~ 
~ 

6.0 

~ 
~ 
~ 
~ 

6.0 

6.0 

6.0 

TA=25°C 
54HC and 74HC 

Min. Typ. Max. 

1.5 

3.15 

4.2 

0.5 

1.35 

1.8 

Vi= 
1.9 2.0 

ViH 
lo=-20 ).lA 4.4 4.5 

or 5.9 6.0 
ViL lo=-4.0 rnA 4.18 4.31 

lo=-5.2 rnA 5.68 5.8 

Vi= 
0.0 0.1 

ViH 
lo= 20 ).lA 0.0 0.1 

or 0.0 0.1 
ViL lo=4.0 rnA 0.17 0.26 

lo=5.2 rnA 0.18 0.26 

Vi = Vee or GND ±0.1 

Vi = Vee or GND 4 

L·• .. SGS·ntOMSON 
• I • liliHICii©Jli!.Rii'lli©OOH!Cil 

M54/M74HC194 

Value 

·40 to 85 °C ·55 to 125 °C Unit 
74HC 54HC 

Min. Max. Min. Max. 

1.5 1.5 

3.15 3.15 v 
4.2 4.2 

0.5 0.5 

1.35 1.35 v 
1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 
v 

4.13 4.10 

5.63 5.60 

0.1 0.1 

0.1 0.1 

0.1 0.1 
v 

0.33 0.40 

0.33 0.40 

±1 ±1 ).lA 

40 80 ).lA 

5/7 

541 



M54/M74HC194 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = li = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

!rLH Output Transition ~ 30 75 95 115 
lrHL Time 

~ 8 15 19 23 ns 

6.0 7 13 16 20 

IPLH Propagation ~ 48 115 145 175 
IPHL Delay Time 

~ 15 23 29 35 ns 
(CLOCK-OJ 

6.0 13 20 25 30 

IPHL Propagation ~ 52 125 155 190 
Delay Time 

~ 17 25 31 38 ns 
(CLEAR -Q) 6.0 15 21 26 32 

fMAX Maximum Clock ~ 6.2 13 5.0 4.2 
Frequency 

~ 31 50 25 21 MHz 

6.0 37 59 30 25 

lw(H) Minimum Pulse ~ 20 75 95 110 
lw(L) Width ~ 5 15 19 22 ns 

(CLOCK) 
6.0 4 13 16 19 

lw(L) Minimum Pulse ~ 24 75 95 110 
Width ~ 6 15 19 22 ns 
(CLEAR) 6.0 5 13 16 19 

Is Minimum Set-up ~ 20 75 95 110 
Time ~ 5 15 19 22 ns 
(SI, PI-CK) 

6.0 4 13 16 20 

Is Minimum Set-up ~ 28 75 95 110 
Time ~ 7 15 19 23 ns 
(SO, S1- CK) 

6.0 6 13 16 20 

lh Minimum Hold ~ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 

IREM Minimum ~ 5 5 5 
Removal Time 

~ 5 5 5 ns 

6.0 5 5 5 

GiN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 85 
pF 

Capacitance .. (") Gpo IS defined as the value of the IC s Internal equiValent capacHance wh1ch IS calculated from the opembng current consumpt1on wHhout load. 
(Refer to Test Circurt). Avemge operllng current can be obtained by the following equation. lcc(opr) =Ceo • Vee • f1N + Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

OA-QO 

OA-QD 

PI 
51 

6 ns 

S-10361 

CLOCK 

TEST CIRCUIT Icc (Opr.) 

SR 

M54/M7 4HC194 

s- 10 363 

717 
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• HIGH SPEED 
tpo = 13 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) at TA = 25 oc 6 V 

• HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vee {MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS195 

DESCRIPTION 

The M54/74HC195 is a high speed CMOS 4 BIT PI
PO SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

This shift @gister features paralle~ts, parallel 
outputs, J-K serial inputs, a SHIFT/LOAD control in
put, and a direct overriding CLEAR. This shift regi
ster can operate in two modes : Parallel Load ; Shift 
from QA towards OD. 

Parallel loading is accomplished by ~ng the four 
bits of data, and taking the SHIFT/LOAD control in
put low. The data is loaded into the associated flip 
flops and appears at the outputs after the positive 
transition of the clock input. During parallel loading, 
serial data flow is inhibited. Serial shifting occurs 
synchronously when the SHIFT/LOAD control inp\!1 
is high. Serial data for this mode is entered at the J-K 
inputs:.]'hese inputs allow the first stage to perform 
as aJ-KorTOGGLE flip flop as shown in the truthta
ble. 

All inputs are equipped with protection circuits 
against static discharge transient excess voltage. 

October 1 992 

M54HC195 
M74HC195 

8 BIT PIPO SHIFT REGISTER 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC195F1 R M74HC195M1 R 
M74HC19581 R M74HC195C1 R 

PIN CONNECTIONS (top view) 

Vee 

SERIAL 

1 ~ 
OA 

INPUTS 

QB 

A oc 

8 QO 
PARALLEL 
INPUTS 

QD 

D CLOCK 

"" "' Z!j <> 

ti 08 

QC 

NC NC 

8 QO 

c Qo 

NC~ ' " " " " 
No Internal 
Connection 
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M54/M74HC195 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

Vee I 
I 

I'IPLJT 

GND GND 

I 

~~· --------

PIN DESCRIPTION IEC LOGIC SYMBOL 

jPiN~--~BOLTNAME'AN!JFl)NcnoNI 

~
'1. I_ CLEAR :., Reset Input (Active ! 

-2~-~--~J--j ~~:~tage J ~-~1 

, _ I 1 (Active LOW) 

3 ---r- K ,
1

· Frrst Stage K Input , 

~--_! (Act1ve LOW) -~ 
4, 5, 6, 7 ' A to~D_I Parallel Data Input I 

9 SHIFT/LOAD! Control Input 

~--- ! 
i 10 'r' CLOCK ! Clock Input ILO.W to J 
1 --~· _--i HIGH_Ec!ge-triggered) 

l 11 ~D I Inverted Output From i 
~ . 1 The Last Stage ~ 
115,14,13,12 OAtoOD: ParalleOutputs 

i 8 __ l__(3liQ__[ __ Ground (OVJ ___ _ 

l 1_§__~L__Vcc _j Positrve Supply Voltage __ 

TRUTH TABLE 
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LOGIC DIAGRAM 

ClOCK r--------vo-----_j_~_·:· 
, 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

I! 
I I : 

I 
I 
I 
I 

1 I 

--, 
I 

i 
I 
I 

-----r-oc 

, 
I I 

I : 

c-------------------~- CD 

-----{:::»-{»-- 00 

M54/M74HC195 
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M54/M74HC195 

TIMING CHART 

CLOCK _n_ ILILIL!LrLILILILr-fL!LIL 
CLEAR 

SHIFT/ LOAD 

-w I 

-n_ I 
~ I 

I I 
I 

i I 

I I 
I I 

A -W I 
I 
I 

B 

c -W I I 

i 
I 

- ll i 
D 

QA -
ClB -, I 

-
QC -

- I QD -
(FIRST STAGE) 
FUNCTION 

RESElJLOAD. :. 

(RESET) NO RETURN SET RETURN (RESET) 

SHIFT 
5-10360 
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M54/M74HC195 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IlK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 {*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature {10 sec) 300 oc 

Absolute Max1mum Ratmgs are those values beyond which damage to the dev1ce may occur. Functional operation under these cond1tion is not implred. 

(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfG: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC195 

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 ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input 2.0 0.5 0.5 0.5 
-

Voltage ~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage ~ V!H 
lo=·20 JlA 4.4 4.5 4.4 4.4 

v 
__§:9._ or 5.9 6.0 5.9 5.9 

~ V1L 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 ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo= 20 flA 0.0 0.1 0.1 0.1 

v 
__§:9._ or 0.0 0.1 0.1 0.1 

~ 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 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 !lA 
Current 
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M54/M74HC195 

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

Test Conditions Value . 

Symbol Parameter Vee 
TA = 25 °C ·40 to 85 °C I -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. Typ. Max. Min. Max. Min. . Max. 

ITLH Output Transilian ~ 30 75 95 I 115 
ITHL Time ~ 8 15 19 23 ns 

6.0 7 13 16 20 

IPLH Propagation ~ 48 125 155 I I 190 
IPHL Delay Time 

~ 16 25 31 38 ns 
(CLOCK- On, QD) 6.0 14 21 26 32 

IPLH Propagation 2.0 45 120 150 I 180 ,......-.--
IPHL Delay Ttme 4.5 15 24 30 36 ns 

(CLEAR- On, QD) c--
6.0 13 20 26 31 

I MAX Maximum Clock ~ 7.6 15 6 5 
Frequency 

~ 38 60 30 25 MHz 

6.0 45 71 35 30 
lw(HJ Minimum Pulse ~ 20 75 95 I 115 
lwtLI Width 

~ 5 15 19 23 ns 
(CLOCK) 6.0 4 13 16 I 20 

tw(L) Minimum Pulse ~ 20 75 95 I 115 
Width 

~ 5 15 19 I 23 ns 
(CLEAR) 6.0 4 13 16 I 20 I 

Is Minimum Set-up 2.0 28 - 75 I 95 I 115 
Time ~ 7 15 19 23 ns 
(PI) 6.0 6 13 16 I 20 

Is Minimum Set-up ~ 28 75 95 I 115 
Time 

~ 7 15 19 I 23 ns 
(J, K, S!L) 6.0 6 13 16 20 

th Mmimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 
I REM Minimum ~ 5 I I 5 I 5 

Removal Time 
~ 5 5 5 ns 

6.0 5 5 5 
CtN Input Capacitance 5 10 10 I 10 pF 

Gpo(') Power Dissipation 72 I pF 
Capacitance I 

n Gpo IS defined as the value of the IC's Internal equivalent capacitance WhiCh IS calculated from the operat:ng current consumption Without load. 
(Refer to Test C~rcu1t). Average operllng current can be obtamed by the followmg equat1on. lcc(opr) ~Gpo· Vc;:; • !, + lc;:; 
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M54/M74HC195 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 
CLOCK 

CLOCK 
QN 1 0N 

AJ!,C,_Q ON 
J,K,S,L 

ao 
CLOCK 

S-10357 

TEST CIRCUIT Icc (Opr.) 

TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC221 /221 A 
M74HC221 /221 A 

DUAL MONOSTABLE MULTIVIBRATOR 

• HIGH SPEED 
tpo = 25 ns (TYP) at Vee= 5V 

• LOW POWER DISSIPATION 
STANDBY STATE lcc=4 JlA(MAX.) ATTA=25"C 
ACTIVE STATE Icc= 700 JlA (MAX.) AT Vcc=5V 

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

• OUTPUT DRIVE CAPABILITY 
I 0 LSTIL LOADS 

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

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• WIDE OUTPUT PULSE WIDTH RANGE 
twouT = 150 ns- 60s OVER AT Vee= 4.5 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS221 

DESCRIPTION 
The M54/74HC221/221A are high speed CMOS 
MONOSTABLE multivibrators fabricated with sili
con gate C2MOS technology. It achieves the high 
speed operation similar to equivalent LSTIL while 
maintaining the CMOSJow power dissipation. There 
are two trigger inputs, A INPUT (negative edge) and 
B INPUT (positive edge). Triggering on the B input 
occurs at a particular voltage threshold and is notre
lated to the rise and fall time of the applied pul~ 
The device may also be triggered by using the CLR 
input (positive-edge) because of the Schmitt-trigger 
input ; after triggering the output maintains the MO
NOSTABLE state for the time period determined by 
the external resistor Rx and capacitor Cx.Taking 
CLR low breaks this MONOSTABLE STATE. If the 
next trigger pulse occurs during the MONOSTABLE 
period it makes the MONOSTABLE period longer. 
Limit for values of Cx and Rx : 
Cx: NO LIMIT 
Rx :Vee< 3.0 V 5 K Q to I M Q 

Vee?!. 3.0 V I K Q to I M Q 
Two different pulse width constants are available: 
K = 0.7 for HC221 
K =I for HC221A 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

October 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

NC~ 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 
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M54/M74HC221/221 A 

SYSTEM DIAGRAM 

TIMING CHART 

------~n~------~~~--
vee 

GND 

RXIeX 

a 

ii 
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._____.nL..-----JnL..---~ I •oL 
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_ VoL 
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S-10032 



BLOCK DIAGRAM 

A 

B 

S-10091/1 

Note: 

Dx 
r ----.1---- -, 

Cx 1 1 

3 

CLR 

' 

Q 

(1) ex, Rx, Ox are external components. 
(2) Ox is a clamping diode. 

S-10092/1 

M54/M7 4HC221/221 A 

Dx 
r ----.1---- -, 

Cx : Rx : 

11 

CLR 

c:=:J----4--vc c 

Q 

Q 

The external capacitor is charged to Vee in the stand-by state, i.e. no trigger. When the supply voltage is turned off Cx is dtseharged mainly 
through an internal parasitic dtode (see figures). If ex is sufficien~y large and Vee decreases rapidy, there will be some possibility of da
maging the I. C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and Vee decrease slowly, the surge 
current is automatJcally limited and damage the I.e. IS avoided. The maximum forward current of the parasitic diode is approximately 20 
rnA. In cases where Cx is large the time taken for the supply voltage to fall to 0.4 Vee can be calculated as follows : 
~<o(Vcc-0.7) ex120mA 
In cases where It is too short an external clamping diode is required to protect the I. C. from the surge current. 

FUNCTIONAL DESCRIPTION 

STAND-BY STATE 

The external capacitor, Cx, is fully charged to Vee 
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 sJ A is "low" and B has a falling edge ; 
2n ) B is "high" and A has a rising edge ; 
3rd) A is low and B is high and C1 has a rising edge. 

After the mul!ivibrator has been retriggered compa
rator C1 and C2 start operating and Qn is turned on. 
Cx then discharges through Qn. The voltage at the 
node R/C external falls. 

When it reaches VREFL the output of comparator C1 
becomes low. This in turn resets the flip-flop and On 
is turned off. 

At this point C1 stops functioning but C2 continues 
to operate. 

The voltage at R/C external begins to rise with a time 
constant set by the external components Rx, Cx. 

Triggering the multivibratorcauses 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 VREFH- At this point C2 output goes low and 
0 goes low. C2 stop operating. That means that af
ter triggering when the voltage R/C external returns 
to VREFH the multivibrator has returned to its MONO
STABLE STATE. In the case where Rx. Cx are large 
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 : 

tw(OUT) = 0.70 Cx · Rx (HC221) 
tw(OUT) = Cx · Rx (HC221A) 

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 Vee. This means if CL input goes low, the 
IC becomes waiting state both in operating and non 
operating state. 
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M54/M74HC221 /221 A 

TRUTH TABLE 

INPUTS OUTPUTS 
NOTE 

A 8 CLR Q Q 

L_ H H _n_ ~ OUTPUT ENABLE 

X L H L (*) H (*) INHIBIT 

H X H L (*) H (*) INHIBIT 

L _r H _n_ ~ OUTPUT ENABLE 

L H _r _n_ ~ OUTPUT ENABLE 

X X L L H INHIBIT 
X: Don't Care (•): Except for monostble penod 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

~ -----

GND GND 
_._ --

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 9 1A,2A Trigger Inputs (Negative 
Edge Triggered) 

2, 10 1B, 2B Trigger Inputs (Positive 
Edge Triggered) 

3,11 1CLR, Direct Reset LOW and 
2CLR Trigger Action at Positive 

Edge 

4, 12 10,20 Outputs (Active LOW) 

7 2RExr/CEXT External Resistor 
Capacitor Connection 

13,5 10,20 Outputs (Active HIGH) 

14,6 1CEXT External Capacitor 
2CExT Connection 

15 1 RExriCExT External Resistor 
Capacitor Connection 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 
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M54/M7 4HC221/221 A 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage ·0.5to Vee+ 0.5 v 
IlK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur Funct1onal operat1on under these cond1bon IS not 1m plied. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmWf'C: 65 octo 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee· v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall T1me (CLR and A only) Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

Cx External Cap_acitor > 100 (') pF 

Rx External Resistor Vee< 3 V 5Kto 1M(*) Q 

Vee 2:3 V 1Kto 1M(*) . ( )The max1mum allowable values of Cx and Rx are a functiOn of leackage of capacitor Cx, the leackage of HC221/A, and leackage due to the 
board layout and surface resistance. Susceptibility to externally induced noise signals may occur for Rx > 1 MQ 
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M54/M74HC221/221 A 

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 ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level 2.0 
VI= 

1.9 2.0 1.9 1.9 
Out~! Voltage 

-
lo=-20 (lA ~ VIH 4.4 4.5 4.4 4.4 

{Q, Q Output) v 6.0 or 5.9 6.0 5.9 5.9 -

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1 = 
0.0 0.1 0.1 0.1 

Volt~ge ~ V1H 
lo= 20 (lA 0.0 0.1 0.1 0.1 

{Q, Q Output) v 
~ or 0.0 0.1 0.1 0.1 

~ VIL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 !!A 
Current 

l1 RiC Terminal Off 
6.0 

V1 =Vee or GND ±0.5 ±5 ±10 J.lA 
State Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 !!A 
Current 

Icc' Active State ~ V1 =Vee or GND 45 250 260 350 !!A 
Supply Current {1) 4.5 V1N = Vcc/2 400 530 650 850 !!A 1-

6.0 0.7 1 1.3 1.7 rnA 
(1). Per CirCUit 
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M54/M7 4HC221 /221 A 

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

I
I 1] I Test Conditions Value 

r , TA = 25 °C I 40 to 85 °C 1-55 to 125 OCl Un1't Symbol Parameter v I ' · - j 

~ I cc 1 I 54HC and 74HC i 74HC 54HC i 
---+--------+j_(_v __ )_lj ______ -!-'M=in:.:.-II_.Iy_e. I Max. 1 Min. :Max.! Min. 1 Max. 

trLH Output Trans1t1on ~ 30 75 : , 95 I I 110 1 

trHL Time ~~ 8 15 I ! 19 I ' 22 

I 6.0 ~ T 7 13 ! : 16 I I 19 

ns 

trLH 
tPHL 

Propagat1on 
Delay T1me 
(I'I,B·O.O) 

~~ 102 210 i I 265 i I 31U 
i 4.5 I 30 I 42 i , 53 1 I 63 ! ns 

I 6.o l 24 I 36 l 45 : 1 54 

trLH Propagat1on i 2.0 j 102 235 I 295 I 355 J 
1
! 

trHL I Delay Time _ ~ 30 47 I 1 59 I 1 71 I ns 1 

~--~1I_(_OR_~ ___ rn_-Q_q+,l~ 66~ .. oo-r l ____ -+--~~2~4-+_4~o-+1----1!~5~o~l_ --~~_6_o_-tl--~; 
I trLH Propagation f-1.:Qj f-----1--=6:..:7---! 160 1 I 200 I ! 240 i I 
I lrHL I Qg§y T1me 4 5 1 20 32 I ! 40 ! : 48 l ns I'. 

I (CLR-0,0) ~· 16 27 I ~-! __ 1_41 I 
jf---tw_o_u_r-+-O-u-tp_u_t_P_u_ls_e __ ~2.~0-I--C-x_=_1_0_0_p_F_r---t--1~.5~~~-rl ----! 1 ~-.,----~1 

I moe, :::~~,.:~0 illj E ~~ ~~ :, -=---=:"~~__,;~"",~~-~~~--=~--=:-~~---=~--.=:+,~--=~--=:+:~~--=~--='•==~-~r: ! 

Width ~--.- ~ Rx = 1 0 Kn 1.5 L___j __ ~---- ~IS I 

I
I (for HC221A) Jl---"'6 .c.::.0-t~-------+---+--=1~.~4:....-__;_-_-~_-++l===-=+-l __ i_______________--:---1~ 

~ Cx = 0.11JF 10 I i ! 1 i 
I 1-Po- Rx = 100 KQ 1----+-:~:-~-+---i---+---':-----;-: ___ 1 ms i 

l-----t-------~-~-+------I----1-~=-+--~---I:-----L-----+---4 
iltwour [ Output Pulse I ±1 1 1, j 

1 Width Error I I ' i 
I I' Between Circuits I I I I ' ' % I, 

in Same Packa(le I ! , , 
tw(H) 
tw(LJ 

Minimum Pulse I 2.0 I 75 ! 95 I 110 1 

Width [ 4.5 15 I I 19 [_____j~_j ns 

I 6.0 i 13 i I 16 I I 20 I 
twiLl M1nimum Pulse l2.0 I I 75 c=l 95 ' ! 110 ; 

I j Width I 4.5 I f----+---r1sl :-19i I 22 _J ns 

L--- .1 6.o 1 I 13_L____, 16 1 1 20 [ ____ : ' - -----------r---1----+,~ ' 
~ c,N I Input Capacitance I 5 I 10 I 1 0 ! 10 I pF 

Cro n 1 Power Dissipation I 174 i i pF : 
! I Capacitance __L_ 1 · -::..:_______j 
(') CPo IS defmed as the value o: the IC'sm -t~er-na--:-1-eq_u_lv-a!ent capac1tance whrch ts calculated from the operattng current consumpt1~-n w~1 1t-hout load 
(Refer to Test CirCUit). Average opertmg current can beobta1ned by the follow•ng equatron kc(opr) =Ceo • Vee· t,., + fcc' Duty/1 00 + lo/2 (per monostable) 
(Icc': Act1ve Supply Cucrent) (Duty%) 
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M54/M74HC221 /221 A 

Output Pulse Width Constant Characteristics 
(for HC221) 

K 

0.8 
Cx = 11 OnF 

h::::P-
0.7 I 

0.6 

0.5 
2 

0.1JLF 

3 

GC56610 

Rx=10KO 

C, =50pF 

1JLF 

4 5 Vee (V) 

Output Pulse Width Characteristics (for HC221) 

tw(ms) ..---------,------,-~cc"-'5~66~00 
Rx =1 MO 

10 I 1 Q 2 Cx (nF) 
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Output Pulse Width Constant Characteristics 
(for HC221 A) 

K 

1.1 
Cx=10nF 

~ 

1.0 
Cx>0.11-'F 

0.9 

0.8 
2 3 

GCS6620 

Rx=10KO 

CL =50pF 

4 5 Vee (V) 

Output Pulse Width Characteristics (for HC221 A) 

tw(ms) .---------,---__,.-.::;GC::;:5::,:66::!!13o 

Vee =4.5V Rx =1 MO 

10 I 10 2 Cx(nF) 



M54/M74HC221 /221A 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A 

Q 

Q 

6n< '"' 

/r-----'cc 

__ /'+----- GND 

----- l. 'cc 

J '- ----- GNO 

-~''-'«"'m~-

TEST WAVEFORM 

Input Transition Time : 6ns 
v,H =Vee. VIL = GND 

'cc 

GND 

'o' 

'o" 

. ,r-------- Vee 
50"/, 

___ J ~----
GND 

u 

S-100J3 

·---'~ ~- 1cc 
lcc~////A____j//////1_ -o 

5- 100)4 
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• HIGH SPEED 
tpo = 12 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS237 

DESCRIPTION 

The M54/7 4HC237 is a high speed CMOS 3 TO 8 LI
NE DECODER LATCH fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
When GL goes from low to high, the address present 
at the select inputs (A, B, C) is stored in the latches. 
As long as GL remains high no address changes will 
be recognized. Output enable controls, G1 and G2 
control the state of the outputs independantly of the 
select or latch-enable ~uts. All of the outputs are low 
unless G1 is high and G2 is low. The 'HC237 is ideally 
suited for the implementation of glitch-free decoders 
in stored-address applications in bus oriented sy
stems. All inputs are equipped with protection circuits 
against static discharge and transient excess voltage. 

October 1992 

M54HC237 
M74HC237 

3 TO 8 LINE DECODER LATCH 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC237F1R M74HC237M1R 
M74HC23781 R M74HC237C1 R 

PIN CONNECTIONS (top view) 

1K 

GL 

Ne 
G2 

Gl 

s-7175/4 

9 10 11 12 13 

vee 

Y1 

Y2 

Ne 
Y3 

Y4 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

~c-o internal 
onnectron 
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M54/M74HC237 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

r- Vee 
1, 2, 3 A, B,C Data Inputs 

4 GL Latch Enable Input 
(Active LOW) 

INPUT 5 G2 Data Enable Input 
(Active LOW) 

6 G1 Data Enable Input 
(Active HIGH) 

15, 14, 13, YO to Y7 Decoder Outputs 
GND GND 12, 11, 10, 9, 

... - 7 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

GL GL DMUX 

0 YO 

:}G~ 
0 YO 

A A 
Y1 Y1 

B 2 
2 Y2 2 Y2 

c 4 c 
3 Y3 3 Y3 

4 Y4 4 Y4 G1 G1 
EN 5 Y5 EN 5 Y5 GZ 02 

6 Y6 6 Y6 

7 Y7 7 Y7 

LC11810 LC11820 

TRUTH TABLE 

INPUTS 
OUTPUS 

ENABLE SELECT 

GL G2 G1 c B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X X L X X X L L L L L L L L 

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

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

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

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

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

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

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

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

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

H L H X X X OUTPUT CORRESPONDING TO STORED ADDRESS, H: ALL OTHERS, L 

X: Don't Care 
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LOGIC DIAGRAM 

SELECT 

I G1 

ENABLE (;2 
INPUTS 

Gi 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tslo Storage Temperature 

TL Lead Temperature (10 sec) 

M54/M74HC237 

Value 

-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee+ 0.5 

±20 

± 20 

±25 

±50 

soon 
-65 to+ 150 

300 

DATA 
OUTPUTS 

Unit 

v 
v 
v 

rnA 

rnA 

rnA 

rnA 

mW 
oc 
oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Funcbonal operabon underthesecond1t1on IS not 1mplred. 

(•) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 °C to 85 'C 
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M54/M74HC237 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 

v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ViH High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 v,H 
lo=-20 !!A 4.4 4.5 4.4 4.4 - v 

~ or 5.9 6.0 5.9 5.9 

~ 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 ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ v,H 

lo= 20 !!A 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ 
v,L 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 

" 
Input Leakage 

6.0 
v, =Vee or GND ±0.1 ±1 ±1 flA 

Current 

Icc Quiescent Supply 6.0 v, =Vee or GND 4 40 80 11A 
Current 
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M54/M74HC237 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input lr =It= 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. 

ITLH Output Transition ~ 30 75 95 115 
lTHL Time 

~ 8 15 19 22 ns 

6.0 7 13 I 16 19 

lPLH Propagation ~ 60 180 225 270 
lPHL Delay Time 

~ 19 36 45 I 54 ns 
(A, B, C-Y) 6.0 16 31 38 46 

lPLH Propagation ~ 45 140 175 210 
lPHL Delay Time ~ 15 28 35 I 42 ns 

(G1-Y) 6.0 13 24 30 36 

lPLH Propagation ~ 45 140 175 I 210 
lPHL Delay Time ~ 15 28 35 I 42 ns 

(G2-Y) 6.0 13 24 30 36 

lPLH Propagation ~ 65 190 240 285 
lPHL Delay Time ~ 21 38 48 57 ns 

(GL- Y) 6.0 18 32 41 48 

lw(L) Minimum Pulse ~ 10 75 95 110 
Width ~ 6 15 19 22 ns 
(GL) 6.0 6 13 16 19 

Is Minimum Set-up ~ 12 50 65 75 
Time ~ 3 10 13 15 ns 
(A, B, C- GL) 6.0 2 9 11 13 

lh Minimum Hold ~ 25 30 40 
Time ~ 5 6 8 ns 
(A, B, C- GL) 6.0 5 5 7 

CrN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 52 

I pF Capacitance 
( ) Ceo 1s defined as the value of the IC s Internal equ1valent capacitance wh1ch IS calculated from the operating current consumption Without load. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6 ns 

A,B,C vee 

A.B. C 

G1-G2 GNO 

VOH 

Yn c;, 
VoL 

6ns 6os 
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M54/M74HC237 

TEST CIRCUIT Icc (Opr.) 

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

6/6 
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---r---------r---------

===t=======---1===;1, I 

I~ 
I I I 

I 

•• 00 I 
Y6 Y7 

.. ---+--~+-r--+------~~-+--4-------~~4---r----

l l A I I 1 I I I 

IGC , .. , .. ,\., ' '' •'"1\GC '"' G>C•I 

YO Yl Yl Yl Y~ Y5 Yl> Y7 YO Yl Yl Yl Y/o YS Y6 Y7 YCI VI YJ 1'3 .,, Y!o V6 Y7 

I I I I I I I I I I I I I I I I I I I I I I I I 
16 17 II 19 J'O 11 H 2l 

6 Ltne to 64 Ltne Decoder with Input Address Storage. 

TO FlY[ 
OTHER 
D£COD(RS 



• HIGH SPEED 
IPD = 14 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4!1A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS238 

DESCRIPTION 
The M54/7 4HC238 is a high speed CMOS 3 to 8 line 
decoder fabricated in silicon gate C2MOS technology. 
It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. If 
the device is enabled, 3 binary select inputs (A, Band 
C) determine which one of outputs will go high. Enable 
input G1 is held "Low" or either G2A or G2B is held 
"High" decoding function is inhibited and all the 8 out-
puts go low. Three enable inputs are provided to ease 
cascade connection and application of this address 
decoder in memory systems. 

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

October 1993 

M54HC238 
M74HC238 

3 TO 8 LINE DECODER 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC238F1R M74HC238M1R 
M74HC238B1R M74HC238C1R 

PIN CONNECTIONS (top view) 

YJ 

Y4 

Y5 

Y6 

~ 
u 
u ~ > 

c Y1 

G2A Y2 

NC NC 

G28 Y3 

Gl Y4 

~c-a lntemal Cl anne 1on ,._ z 0 "' "' ,.. (!) z ,.. ,.. 
PC11320 
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M54/M74HC238 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

.- Vee 

~~~

INPUT 

GND GND 

IEC LOGIC SYMBOLS 

(1) BIN/OCT 
A 

0 
8 

c 
2 

3 

4 

5 

EN 6 

7 

lC 12890 

TRUTH TABLE 

INPUTS 

ENABLE SELECT 

G2B G2A G1 c B A 

X X L X X X 

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

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

L L H H L L 

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

L L H H H H 
X· Don't Care 

215 

570 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

YO Y1 

L L 

L L 
L L 

H L 

L H 

L L 
L L 

L L 

L L 

L L 

L L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 A,B,C Data Inputs 

4,5 G2A G2B Enable Input (Active 
LOW) 

6 G1 Data Enable Input 
(Active HIGH) 

15, 14, 13, YO to Y7 Outputs 
12,11, 10, 9, 

7 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

A 
(1) 

0 YO 
8 

Y1 
c 

2 Y2 

3 Y3 

4 Y4 

5 Y5 

6 Y6 

7 Y7 

lCI2900 

OUTPUS SELECTED 
OUTPUT 

Y2 Y3 Y4 Y5 YS Y7 

L L L L L L NONE 

L L L L L L NONE 

L L L L L L NONE 

L L L L L L YO 

L L L L L L Y1 

H L L L L L Y2 

L H L L L L Y3 

L L H L L L Y4 

L L L H L L Y5 

L L L L H L Y6 

L L L L L H Y7 



M54/M74HC238 

LOGIC DIAGRAM 

vo 

VI 

Y2 

SELECT 
INPUTS Y3 

DATA 
OUTPUTS 

V4 

YS 

V6 

V7 

G2A-4---

ENABLE 
G2B S 

INPUTS 

Gl 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ltK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Ratings are those values beyond wh1ch damage to the dev1ce may occur. Funct1onal operat1on under these cond1tlon IS not1mphed. 

(') 500 mW: = 65 'C derate to 300 mW by IOmWfC: 65 'C to 85 'C 
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M54/M74HC238 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VrH High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 ).lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VrL 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 ~ Vr = 
0.0 0.1 0.1 0.1. 

Voltage 
~ VrH 

lo= 20 ).lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VrL 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 

lr Input Leakage 6.0 Vr =Vee or GND ±0.1 ±1 ±1 !!A 
Current 

Icc Quiescent Supply 6.0 Vr =Vee or GND 4 40 80 !!A 
Current 
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M54/M74HC238 

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 
(V) 

Min. Tvo. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 50 150 190 225 
tPHL Delay Time ~ 17 30 38 45 ns 

(A, B,C-Y) 6.0 15 26 32 38 

tPLH Propagation ~ 50 150 190 225 
tPHL Delay Time ~ 17 30 38 45 ns 

(G1-Y) 6.0 15 26 32 38 

tPLH Propagation ~ 50 150 190 225 
tPHL Delay Time ~ 17 30 38 45 ns 

(G2-Y) 6.0 15 26 32 38 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 53 
pF Capacitance 

(') Gpo is defined as the value of the IC's 1nternal 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) =CPO • Vee • f,N +Icc 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

y 
(IN-PHASE) 

y 
(OUT OF PHASE) 

5-1C517 

6ns 6ns 

Vee 
I 

I 
GND 

tTLH :~tTHL 
· ! ·~·--voH 

go•J. . 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT· 
CHING CHARACTERISTICS TEST. 
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M54HC240/241 /244 
M7 4HC240/241 /244 

OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC240: INVERTED- HC241/244 NON INVERTED 

• HIGH SPEED 
tpo = 10 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 4f!A (MAX.) at TA = 25 °C 

• HIGH NOISE IMMUNITY 
VNIH = V11\JL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 rnA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2V to 6V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS240/241 /244 

DESCRIPTION 

The M54/74HC240, HC241 and HC244 are high 
speed CMOS OCTAL BUS BUFFERs fabricated in 
silicon gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. 

The designer has a chaise of select combination of 
inverting and non-inverting outputs. symmetrical G 
(active low output control) input. and 

PIN CONNECTION (top v1ew) 

B1R 
(Piastre Package) 

M1R 

F1n 
(Ceramic Package) 

C1R 
(Mrcro Package) (Chrp Carner) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

complementary G and G inputs. Each control input 
governs four BUS BUFFERs. 

These devices are designed to be used With 3 state 
memory address drivers. etc. All inputs are 
equipped with protection circuits against static 
discharge and transient excess voltage. 

HC240 HC241 HC244 

2'(4 3 

i.\z 

2r~ ~ 

1 AJ s 

:c Y::c 

~< ,...,._., 19 2C 

,, 2A: 

1:: 1Y, 

i G•D "L \_--_~_<_1-~j•· 2A. 

L________--~--

October 1993 

zo Vee 

19 2G 

IS ~ Y 1 

u 1yJ 

IJ 2A:! 

1.Z 1 y 4 

t 2A 1 

' 
--~J 
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M54/M7 4HC240/241/244 

CHIP CARRIER 

HC240 HC241 HC244 

~~ <t I~ ~ I~ ""1;: tl g: .<I~ ~ ~~ > 

1 A2 1Yt lAz 1Yt IA2 IYt 

2Y, 2A, 2Y 3 2A, 2Y, 2A, 

IA3 1Y2 IA3 n, IA3 IY2 

2¥, ZA3 ZY2 ZA3 2Y 2 2A, 

1A 4 1Y3 IA4 IY3 IA4 1Y, 

I~ 
0 

£1~ 
N 

z <t 

"' N PC11020 
>-

0 .. ,.. N 
>- §1 "" 

. N 
z <t >- <t 

N "' N - N PC110.30 N "' N N PC11040 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION (HC240) 

PIN No SYMBOL NAME AND FUNCTION 
-Vee 1 tG Output Enable Input 

2,4, 6,8 1At to 1A4 Data Inputs 

INPUT 
9, 7, 5,3 2Yt to 2Y4 Data Outputs 

1t, 13, 15, 2A1 to 2A4 Data Inputs 
17 

-----A 18, 16, t4, tYt to tY4 Data Outputs 
12 

GND GND 19 2G Output Enabellnput -- -- 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

PIN DESCRIPTION (HC241) PIN DESCRIPTION (HC244) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 1G Output Enable Input t 1G Output Enable Input 

2,4,6,8 1A1 to 1A4 Data Inputs 2,4, 6, 8 tAt to tA4 Data Inputs 

9, 7, 5,3 2Y1 to 2Y4 Data Outputs 9, 7,5, 3 2Y1 to 2Y4 Data Outputs 

11' 13, t5, 2At to 2A4 Data Inputs t1, t3, t5, 2At to 2A4 Data Inputs 
t7 t7 

t8, 16, 14, 1Yt to 1Y4 Data Outputs 18, 16, t4, 1Yt to tY4 Data Outputs 
t2 12 

t9 2G Output Enabel Input 19 2G Output Enabel Input 

tO GND Ground (OV) tO GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 
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IEC LOGIC SYMBOLS 

HC240 

1G 1G 

1 A1 1Y, 1A, 

1?, 1A, 

1Yo 

1Y4 

ZG 2G 

ZA,. zy, zA, 

ZA2 z\', zA, 

ZA3 z'i'o zAo 
2A 4 z'i', ZA4 

LC11"1 

TRUTH TABLE 

INPUT 

G G (HC241) 

L H 

L H 

H L 
·"" ,, " X. H or L 

Z; High impedance 

CIRCUIT SCHEMATIC (1/8 PACKAGE) 

HC240 

HC241 

, y, 

1 y 2 

1Y, 

1Y4 

2Y1 

ZY2 

2Y3 
zv. 

An Yn (HC240) 

L H 

H L 

X z 

M54/M74HC240/241/244 

HC244 

1G 

1A 4 

zc 

zA, 

zA, 

2A3 

2A 4 

OUTPUT 

Yn (HC241) 

L 

H 

z 

HC241/244 

U:\1!121 

1 Y, 

1Y, 

1 y 3 

1Y 4 

2Y1 

2Y2 

2¥3 

2Y 4 

Yn (HC244) 

L 

H 

z 
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M54/M7 4HC240/241 /244 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current + 20 mA 

loK DC Output Diode Current ± 20 mA 

lo DC Output Source Sink Current Per Output Pin + 35 mA 

Icc or IGND DC Vee or Ground Current + 70 mA 

Po Power Dissipation soon mW 

~- Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (1 o sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond Which damage to the dev1ce may occur. Funct1onal operation underthese cond1t1on IS not 1mpl1ed 
(') 500 mW = 65 'C derate to 300 mW by t OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

~bel Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, t, Input Rise and Fall T1me I Vee= 2 V o to 1000 ns 

I Vee= 4.5 V o to 500 

I Vee= 6 V o to 400 
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M54/M7 4HC240/241 /244 

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 
{V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI~ 1.9 2.0 1.9 1.9 
Output Voltage 

~ VIH 
lo~-20 JlA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo~-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo~-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v~~ 0.0 0.1 0.1 0.1 
Voltage 

~ V1H 
Ia~ 20 JlA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L lo~ 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo~ 7.8 mA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 ~Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

loz 3 State Output 
6.0 

V1 ~ V1H or V1L ±0.5 ±5 ±10 J.IA 
Off State Current Vo ~Vee or GND 

Icc Quiescent Supply 6.0 V1 ~ Vee or GND 4 40 80 J.IA 
Current 
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M54/M7 4HC240/241 /244 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 25 60 75 90 
trHL Time 

~ 
50 7 12 19 18 ns 

6.0 6 10 13 15 

tPLH Propagation 2.0 36 90 115 135 
tPHL Delay Time r--

50 
~ 12 18 23 27 ns 

6.0 10 15 20 23 

~ 51 130 165 195 

~ 
150 17 26 33 39 ns 

6.0 14 22 28 33 

trzL Output Enable 2.0 48 125 155 190 
tpzH Time 1-- 50 RL = 1KQ 4.5 16 25 31 38 ns 

1--
6.0 14 21 26 32 

~ 63 165 205 250 

~ 150 RL= 1KQ 21 33 41 50 ns 

6.0 18 28 35 43 

trLZ Output Disable ~ 32 125 155 190 
trHZ Time 4.5 50 RL = 1KQ 15 25 31 38 ns 

-
6.0 14 21 26 32 

c,N Input Capacitance 5 . 10 10 10 pF 

Cour Output 10 
pF Capacitance 

Cro (') Power Dissipation HC240 31 
pF Capacitance HC241/244 33 .. ( ) Gpo 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 operllng current can be obtained by the following equation. lcc(opr) = Crn • Vee • f1N + lcc/8 (per Circuit) 

TEST CIRCUIT Icc (Opr.) 

HC240 

IN 

TVcc=5V 

,_1_1 
OUT 

Vee 

P.G. 
I 

~_____., GND 
SC062SO 

L_I. _ _j 

LC11630 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

HC240 

L..CI 1570 

'"' '"' 
'cc 

INPUT5. 

. 
' I PHL I -:-- GND --==:-r- ---r-- 1 rL H V -----x I .,. OH 

UUTPUT~ ~O'J, 

~~Ill -

HC241/HC244 

LC11600 

~-10)4'7 ,, 

LC11580 

Gns Gns 

INPUTS 

GNO 

lp~Z • 
1

PZL 

OUTPUTS I SO'/, 

__K-1. ' 
S-10)42 

Gns Gno 

INPUTS 

OUTPUTS 

M54/M74HC240/241 /244 

Gns , • Gns Vee 

INPUTS 

I 
1 GNO 

lpllZ 1 PZH 

OUTPUTS 

~-10)41 

LCI2730 
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M54HC240HV /241 HV 
M74HC240HV/241 HV 

OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC240HV: INVERTED - HC241 HV NON INVERTED 

• HIGH SPEED 
tpo = 12 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc = 4 11A (MAX.) at T A= 25 °C 

• HIGH NOISE IMMUNITY 
VNJH = VJNL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHJ = loL = 6 mA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SAME FUNCTION OF HC240/241 PLUS HIGH 
TO LOW LEVEL LOGIC CONVERSION 
CAPABILITY 

• LATCH UP FREE OPERATION ALSO WHEN 
VJH IS HIGHER THAN Vee 

DESCRIPTION 

The M54/74HC240HV and HC241HV are high 
speed CMOS OCTAL BUS BUFFERs fabricated in 
silicon gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. 

Performing the same function of their non HV 
counterpart, they have a particular! input 
configuration which allows all inputs to be driven by 

PIN CONNECTION (top view) 

Apnl1993 

1 AI 2 

2Y" l 

1 A2 ~ 

2Y 3 s 

1 A3 s 

2Y 2 1 

1 A" s 

2Y I 9 

GND 10 

HC240HV 

zo Vee 

\..l---«'1-+-ll 15 2A 3 

'-1-f">o-----l--..fl u 1 y l 

13 2A 2 

-~, '' ''. ·, \ . 
' ( \ 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

(Micro Package) 

ORDER CODES : 
M54HCXXXHVF1 R M74HCXXXHVM1 R 
M74HCXXXHVB1R 

logic levels exceeding the supply voltage. 

This makes them particularly suitable in systems 
where mixed 3V/5V logic devices need to be 
interfaced. 

All inputs are equipped with protection circuits 
. ·;against static discharge and transient excess 

voltage. 
NOTE: BOTH DEVICES DO NOT MEET 2KV ESD 
RATING 

HC241HV 

1G I " v,, 
1 A1 2 19 2G 

2Y, ' IB 1Y 1 

1 A2 . 17 2A, 

2Y, ' " 1 Y, 

1 A3 6 15 2A3 

2Y 2 ' " 1 y' 

1 A, 6 " 2A 2 

2Y 1 ' 12 iY" 

11 2A, 
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M54/M74HC240HV/241 HV 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

Vee~--: 

INeUT ----- _ _ c J r O~TPUT 
fiND 1--J 

SC07070 

PIN DESCRIPTION (HC240HV) PIN DESCRIPTION (HC241 HV) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 1G Output Enable Input 1 1G Output Enable Input 

2,4, 6,8 1A1 to 1A4 Data Inputs 2,4,6, 8 1A1 to 1A4 Data Inputs 

9, 7, 5,3 2Y1 to 2Y4 Data Outputs £), 7, 5,3 2Y1 to 2Y4 Data Outputs 

11, 13, 15, 2A1 to 2A4 Data Inputs 11, 13, 15, 2A1 to 2A4 .Data Inputs 
17 17 

18, 16, 14, 1Y1 to 1Y4 Data Outputs 18, 16, 14, 1Y1 to 1Y4 Data Outputs 
12 12 

19 2G Output Enabellnput 19 2G Output Enabel Input 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC240HV HC241HV 

10 

1Y1 1A1 1 y 1 

1Y2 1 y 2 

1Y, 1 y 3 

1A 4 1Y 4 1 A4 1Y4 

zG" 2G 

· 2Y 1 2Y1 

ZY2 2Y2 

2Y> 2Y> 

2A 4 2Y 4 2A4 zy. 
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M54/M7 4HC240HV /241 HV 

TRUTH TABLE 

INPUT OUTPUT 

G G (HC241) An Yn (HCZ40HV) Yn (HC241 HV) 

L H L H L 

L H H L H 

H L X z z 
,II II "11 X. H or L 

Z. High impedance 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 13 v 
V1 DC Input Voltage -0.5 to 13 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
IlK DC Input Diode Current -20 mA 

loK DC Output Diode Current ± 100 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 100 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Funct1onal operat1on underthesecondttion IS nottmplted. 
(*) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supf)ly Voltage 2 to 6 v 
V1 Input Voltage 0 to 12 v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, tr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54/M74HC240HV /241 HV 

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. 
v,H High Level Input _1_:Q_ 1.5 1.5 1.5 

Voltage 
~ 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 ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level _1_:Q_ 
V1 ~ 

1.9 2.0 1.9 1.9 
Output Voltage 4.5 V1H 

lo~-20 11A 4.4 4.5 4.4 4.4 
- v 
~ or 5.9 6.0 5.9 5.9 

4.5 V1L lo~-6.0 rnA 4.18 4.31 4.13 4.10 -
6.0 lo~-7.8 rnA .5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI ~ 
0.0 0.1 0.1 0.1 

Voltage 4.5 V1H 
lo~ 20 f.lA 0.0 0.1 0.1 0.1 r-- v 

~ or 0.0 0.1 0.1 0.1 

4.5 v,L lo~ 6.0 rnA 0.17 0.26 0.33 0.40 r--
6.0 lo~ 7.8 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
12.0 

V1 ~ Vee or GND ±0.1 ±1 ±1 f.! A 
Current 

hH Input Leakage 
2.0 

v, ~ 12 v ±0.1 ±1 ±1 f.! A 
Current 

loz 3 State Output 
12.0 

V1 ~ V1H or V1L ±0.5 ±5 ±10 J.IA 
Off State Current Vo ~Vee or GND 

Icc Quiescent Supply 12.0 v, ~ Vee or GND 8 80 160 f.! A 
Current 
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M54/M74HC240HV/241 HV 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA:25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
tTHL Time ~ 50 7 12 19 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 40 110 140 165 
tPHL Delay Time ~ 50 13 22 28 33 ns 

6.0 11 19 24 28 

_g,Q__ 52 135 170 205 

~ 150 17 27 34 41 ns 

6.0 14 23 29 35 

tpzL Output Enable ~ 52 135 170 205 
tpzH Time ~ 50 RL= 1KQ 17 27 34 41 ns 

6.0 14 23 29 35 

2.0 63 165 205 250 
:----

150 RL = 1KQ ns ~ 21 33 41 50 

6.0 18 28 35 43 

tPLZ Output Disable ~ 40 135 170 205 
tPHZ Time 4.5 50 RL = 1KQ 19 27 34 41 ns 

:----
6.0 15 23 29 35 

C1N Input Capacitance 5 10 10 10 pF 

Cour Output 10 
pF Capacitance 

Cpo(*) Power Dissipation 33 
pF 

Capacitance .. ( ) Ceo IS defined as the value of the IC s Internal equivalent capacitance which IS calculated from the opera~ng current consumption Without load. 
(Refer to Test Circutl). Average operting current can be obtained by the following equa~on lcc(opr) =Ceo • Vee· f1N + lcciB (per circwt) 

TEST CIRCUIT Icc (Opr.) 

HC240HV 

GND 

P.G. 

rVcc=5V 

r_'f_l 
OUT Jl""' \l 10% 

Vee 

SC05Z5D 
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M54/M74HC240HV/241 HV 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

HC240HV 

LC11570 LC115BO 

'"' '"' 'cc '"' 6ns 

INPUT~ 

INPUTS 

1 GNO 
----.-r--PHl ~~PLH V 

~I "4 OH 

UUTPUT'!> ~0"/o 

l~fiL -

GNO 

!p?Sez · ~ 1PZL 

OUTPUT5 I / 50"1. ' 

___J/"10"1. 

S-10)42 

HC241HV 

v cc 

LC11600 LC12720 

6ns &ns 
'"' Gns 

INPUTS INPUfS 

j 10"1. I I 
GNO 

-----r--'PHZ ~1 PZH 

~··· 50"/ • .v---
OUTPUT'S ~ OUTPUTS 

~-tOloi.T ,, 
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M54HCT240/241 /244 
M7 4H CT240/241 /244 

OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HCT240: INVERTED - HCT241 /244 NON INVERTED 

• HIGH SPEED 
tpo = 13 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc = 4l!A (MAX.) at T A= 25 °C 

• COMPATIBLE WITH TTL OUTPUTS 
VJH = 2V (MIN.) VJL = O.SV (MAX) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 rnA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS240/241/244 

DESCRIPTION 

The M54/74HCT240, HCT241 and HCT244 are 
high speed CMOS OCTAL BUS BUFFERs 
fabricated in silicon gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power 
consumption. The designer has a chaise of select 
combination .Qf inverting and non-inverting outputs, 
symmetrical G (active I~ output control) input, and 
complementary G and G inputs. Each control input 
governs four BUS BUFFERs. 
This integrated circuit has input and output 

PIN CONNECTION (top view) 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1 R M74HCTXXXC1 R 

characteristics 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 replacements for LSTTL 
devices giving a reduction of power consumption. 
These devices are designed to be used with 3 state 
memory address drivers, etc. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 

HCT240 HCT241 HCT244 

iG 1 20 Vee iG 1 20 Vee iG 1 20 Vee 

1A1 2 " 2G 1A1 2 " 2C 1A1 2 " 2G 
2Y, J 18 1YI 2Y • J 18 1Y 1 2Y • J 18 1Y, 

1 Az • 17 2A 4 1 Az . 17 2A 4 1 A, . 17 2A 4 

fY, ' " iY, 2Y3 5 " 1Y 2 2Y3 5 " 1Y 2 

1 A, ' 15 2A5 1 A, ' 15 2A5 1A5 ' 15 2A, 

2Y2 7 .. 1Y 5 2Y2 7 .. 1Y, 2Y2 7 .. 1Y, 

1A4 • " 2Az 1A4 • " 2A2 1 A• • " 2A2 

2Y1 ' 12 iY, 2Y 1 ' 12 1Y, 2Y 1 ' 12 1Y, 

CND 10 11 2A1 CND 10 11 2A1 GND 10 11 2A1 
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M54/M7 4HCT240/241 /244 

CHIP CARRIER 

HCT240 HCT241 HCT244 

I~ 
u u u .. IS! ~ I~ <I~ u 2 .<IS! ~~~ > 

1 ., 1Y1 ,., 1Y, 1A2 IY1 

iv3 ZA, 2Y 3 2A, 2Y 3 2A, 

1A3 1Y, 1A 3 1Y, ,., 1Y2 

2Y 2 ZA3 zy, ZA3 zr, 2A3 

1A, 1YJ 1A4 1Y3 1A4 1Y3 

I~ " £1~ 
N ;: §1 . N §1 .; ~ N 

13 .. .. >- .. >- >- .. 
N PC11020 "' "' N N PC11030 N "' N N PC11040 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION (HCT240) 

PIN No SYMBOL NAME AND FUNCTION 
r Vee 1 1G Output Enable Input 

2,4,6,8 1A1 to 1A4 Data Inputs 

INPUT 
9, 7, 5,3 2Y1 to 2Y4 Data Outputs 

11, 13, 15, 2A1 to 2A4 Data Inputs 
17 

18, 16, 14, 1Y1 to 1Y4 Data Outputs 
12 

GND GND 19 2G Output Enabel Input - 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

PIN DESCRIPTION (HCT241) PIN DESCRIPTION (HCT244) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 1G Output Enable Input 1 1G Output Enable Input 

2,4,6,8 1A1 to 1A4 Data Inputs 2,4,6,8 1A1 to 1A4 Data Inputs 

9, 7,5,3 2Y1 to 2Y4 Data Outputs 9, 7,5,3 2Y1 to 2Y4 Data Outputs 

11, 13, 15, 2A1 to 2A4 Data Inputs 11, 13, 15, 2A1 to 2A4 Data Inputs 
17 17 

18, 16, 14, 1Y1 to 1Y4 Data Outputs 18, 16, 14, 1Y1 to 1Y4 Data Outputs 
12 12 

19 2G Output Enabel Input 19 2G Output Enabel Input 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 
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M54/M74HCT240/241/244 

IEC LOGIC SYMBOLS 

HCT240 HCT241 HCT244 

1"G 1"G 1"G 

1 A, 1\' 1 1A, 1 y, 1 A, 1Y, 

1\' 2 1 y 2 1Y, 

1\'3 1 y 3 1Y; 

1 A4 1\'4 1 A4 1Y 4 1 A4 1Y4 

z"G 2G 2G 

2A, zy, zA, zy, zA, 2Y1 

ZA, z\', zA, 2Y2 zA, 2Y2 

2A, 2Y3 zA, 2Y3 2A3 2Y3 

2A 4 z\' 4 2A 4 2Y 4 2A 4 2Y 4 

TRUTH TABLE 

INPUT OUTPUT 
G G (HCT241) An Yn (HCT240) Yn (HCT241) Yn (HCT244) 
L H L H L L 

L H H L H H 

H L X z z z 
·"" "" X. H or L 

Z: H1gh Impedance 

CIRCUIT SCHEMATIC (1/8 PACKAGE) 

HCT240 HCT2411244 

317 
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M54/M7 4HCT240/241 /244 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Vollage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ±20 mA 

loK .DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ±35 mA 

Icc or IGND DC Vee or Ground Current +70 mA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rabngs are those values beyond wh1ch damage to the dev1ce may occur. Functional opera~ on underthese cond1t1on IS not Implied. 
(") 500 mW::65 °Cderateto300mW by 10mWfC: 65 0C to 85 0C 

'RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC.Series -55 to +t25 oc 

M74HC Series -40 to +85 9C 

tr,tf input Rise and Fall Time (Vee= 4.5to 5.5V) :0 to 500 ns 

417 
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M54/M7 4HCT240/241 /244 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VIL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1= lo=-20 !lA 4.4 ·4.5 4.4 4.4 
Output Voltage 

4.5 
ViH v 
or lo=-6.0 rnA 4.18' 4.31 4.13 4.10 
VIL 

VoL Low Level Output VI= Ia= 20 !lA 0.0 0.1 0.1 0.1 
Voltage 

4.5 
V1H v 
or to= 6.0 rnA 0.17 0.26 0.33 0.4 
V1L 

II Input Leakage 
5.5. 

V1 =Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 5.5· V1 =Vee or GND 4 40 80 !lA 
Current 

t.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply V1 = 0.5V or 2.4V 
current Other Inputs at 

Vee or GND 
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M54/M7 4H CT240/241 /244 

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

I Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Ty!J. Max. Min. Max. Min. Max. 

tTLH Output Trans1t1on 4.5 50 7 12 15 18 ns 
hHL Time 

tPLH Propagation 4.5 50 15 22 28 33 ns 
tPHL Delay T1me 4.5 150 21 30 38 45 ns 

tPLH Propagation 4.5 50 15 25 31 38 ns 
tPHL Delay Time 4.5 150 21 33 41 50 ns 

tpzL Output Enable 4.5 50 RL = 1KQ 17 30 38 45 ns 

tPZH Time 4.5 150 RL = 1KQ 23 38 48 57 ns 

tPLZ Output Disable 4.5 50 RL = 1KQ 16 30 38 45 ns 
tPHZ T1me 

CIN Input Capacitance 5 10 10 10 pF 

CouT Output 10 pF 
Capacitance 

Cpo (') Power Dissipation HCT240 33 
pF 

Capacitance HCT241/244 31 
(*) Cpo 1s def1ned as the value of the lC s mternal equ1valent capacitance wh1ch 1s calculated from the operat1ng current consumption Without load 
(Refer to Test CirCUit) Average opert1ng current can be obtained by the following equation lcc(opr) =GPo • Vee • f," + lcc/8 (per circuit) 

TEST CIRCUIT Icc (Opr.) 

HCT240 

IN 

rVcc=5V 

r_'f_--, 
OUT 

P.G. 
I 

>-__.I 
SC06250 

L __ j 
I. LC11630 
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M54/M74HCT240/241/244 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tlLH, fTHL, fPLH. fPHL 
tPLz, tPHZ, tpzL, IPZH 

3V 
3V INPUT 

INPUT (G) 
A c 

Vo" 
VoH 

OUTPUT OUTPUT 
(AT POSITIVE PUL5E) 

y VoL VoL 

VoH OUTPUT 
(AT NEGATiYE PUL5E) VoH 

y OUTPUT 

VoL 
VoL 

SC07050 
SC07060 

717 
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~ SGS·ntOMSONM54HCT240/241/244PU .. ., I ~O©lRJ@~[)J~©IJ[Rl@~O©~ M7 4HCT240/241 /244PU 

OCTAL BUS BUFFERS WITH PULL-UP INPUT NETWORK 

• HIGH SPEED 
tpo = 14 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
leeH = 200 f.LA (TYP.) at TA = 25 °C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• CURRENT SOURCES ON DATA INPUTS 
ELIMINATE THE NEED OF EXTERNAL PULL
UP RESISTORS 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHJ = loL = 6 mA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS240/241/244 

DESCRIPTION 

The M54/74HCT240, HCT241 and HCT244 are 
high speed CMOS OCTAL BUS BUFFERs 
fabricated in silicon gate C2MOS technology. 
They have the same high speed performance of 
their non-PU counterpart, plus a unique input 
topology which incorporates a constant current 
source for each data input. This results is a small Ill 
(-150 f.LA Typ.) wich can fix any data input in the 
HIGH Logic Level when it is left floating, thus 
eliminating the need of external pull-up resistor 

PIN CONNECTION (top view) 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

(Micro Package) 

ORDER CODES ; 
M54HCTXXXPUF1R M74HCTXXXPUM1R 
M74HCTXXXPUB1R 

network. 
This features makes these devices particularly 
suitable in all applications where a data bus needs 
to be interfaced to manual controls like: rotary 
selectors, keyboards, dip-switches, etc. The inputs 
are compatible with TTL, NMOS and CMOS output 
voltage levels. They achieve the high speed 
operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. All 

HCT240PU HCT241PU HCT244PU 

1G 1 20 v,, iG 1 20 v,, 1G 1 20 v,, 
1 A1 2 19 2G 1A 1 2 19 2G 1 A1 2 19 2G 

2Y, 3 1B 1Y1 2Y 4 3 1B 1Y1 2Y 4 3 1B 1Y1 

1 A2 . 17 2A, 1 A2 . 17 2A, 1 A2 . 17 2A 4 

2Y 3 ' 16 n, 2Y, 5 16 1 Y2 2Y 3 5 16 1Y, 

1 A, ' " 2A, 1 A, ' " 2A, 1 A, ' " 2A, 

2Y 2 7 " I Y3 2Y 2 7 " I y l 2Y 2 7 " IY 3 

I A, 8 " 2A 2 1 A, 8 " 2A 2 I A, 8 " 2A 2 

27, 9 12 1Y 4 2Y 1 9 12 1 y. 2Y 1 9 1Z IY 4 

GND 10 11 2A1 GND 10 11 2A, GND 10 11 2A, 
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M54/M74HCT240PU/241 PU/244PU 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION (HCT240PU) 

PIN No SYMBOL NAME AND FUNCTION 
1 1G Output Enable Input 

2,4,6,8 1A1 to 1A4 Data Inputs 

9, 7,5,3 2Y1 to 2Y4 Data Outputs 

11,13,15, 2A1 to 2A4 Data Inputs 
17 

18, 16, 14, 1Y1 to 1Y4 Data Outputs 
12 

19 2G Output Enabel Input 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

PIN DESCRIPTION (HCT241 PU) PIN DESCRIPTION (HCT244PU) 

PIN No SYMBOL NAME AND FUNCTION PIN No 
1 1G Output Enable Input 1 

2,4,6,8 1A1 to 1A4 Data Inputs 2,4,6,8 

9, 7,5,3 2Y1 to 2Y4 Data Outputs 9, 7,5,3 

11, 13, 15, 2A1 to 2A4 Data Inputs 11' 13, 15, 
17 17 

18, 16, 14, 1V1 to 1V4 Data Outputs 18, 16, 14, 
12 12 

19 2G Output Enabellnput 19 

10 GND Ground (OV) 10 

20 Vee Positive Supply Voltage 20 

IEC LOGIC SYMBOLS 

HCT240PU HCT241PU 

16 (G 

1 A1 1'?1 1A, lY, 

1'?2 1Y2 

1'?3 1Y 3 

1A4 1'?4 1A4 1Y 4 

z"G 2G 

2A, ZY1 zA, ZY1 
2Az ZY2 zAz ZY2 
ZA3 2Y3 zA3 ZY3 
2A 4 z'?. ZA4 zy. 

t.CH531 
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SYMBOL NAME AND FUNCTION 
1G Output Enable Input 

1A1 to 1A4 Data Inputs 

2Y1 to 2Y4 Data Outputs 

2A1 to 2A4 Data Inputs 

1Y1 to 1Y4 Data Outputs 

2G Output Enabellnput 

GND Ground (OV) 

Vee Positive Supply Voltage 

HCT244PU 

1c 

1A, 1 Y, 

1Y2 

lY3 

1 A4 1Y 4 

zc 

zA, 2Y1 

zAz ZY2 

zA, 2Y3 

2A 4 zy• 



M54/M74HCT240PU/241 PU/244PU 

TRUTH TABLE 

INPUT OUTPUT 

G G (HCT241) An Yn (HCT240) Yn (HCT241) Yn (HCT244) 

L H L H L L 

L H H L H H 

H L X z z z 
"" "" X H or L 

z· High Impedance 

CIRCUIT SCHEMATIC (1/8 PACKAGE) 

HCT240PU HCT241/244PU 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current + 20 mA 

Ia DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 (*) mW 

Tst~ Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Maxtmum Rat1ngs are those values beyond which damage to the dev1ce may occur. Funct1onal operation under these condJtlon 1s not lmphed 

(") 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

3/6 

599 



M54/M74HCT240PU/241 PU/244PU 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 
tr,tt Input Rise and Fall Time (Vee = 4.5 to 5.5V) o 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. 

VtH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage. to 

5.5 

VtL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vt = lo=-20 !!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VtH v 
or lo=-6.0 mA· 4.18 4.31 4.13 4.10 
VtL 

VoL Low Levei·Output Vt = lo= 20 !lA 0.0 0.1 0.1 0.1 
Voltage 

4.5 VtH v 
or 
VtL 

lo= 6.0 mA 0.17 0.26 0.33 0.4 

itL Input Low Current ~- Vt = 0.4 V 
-50 -130 -250 -30 -350 -20 -400 

mA 
5.5 -50 -180 -300 -30 -400 -20 -450 

ltN input Leakage 5.5 VtN =Vee or GND ±0.1 ±1.0 ±1.0 llA 
Current (EN inp.) 

loz 3 State Output 5.5 VtN = VtH or VtL ±0.5 ±5.0 ±10 llA 
Off State Current Vo = Vee or GND 

lccH Quiescent Supply 5.5 Vt =Vee 200 600 800 1000 llA 
Current 

<lice Additional worst 5.5 Per Input pin 3.0 3.9 4.0 mA 
case supply Vt = 0.5V or 2.4V 
current Other Inputs at 

Vee or GND 
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M54/M74HCT240PU/241 PU/244PU 

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

Test Conditions 

Symbol Parameter Vee CL 
(V) (pF) 

hLH Output Transition 4.5 50 
'hHL Time 

tPLH Propagation 4.5 50 
tPHL Delay Time· 4.5 

(for240) 150 

tPLH Propagation 4.5 50 
tPHL Delay Time 4.5 

(for241/244) 150 

tPZL Output Enable 4.5 50 RL= 1KQ 
tPZH Time 4.5 150 RL= 1KO 

tPLZ Output Disable 4.5 50 RL = 1KO 
tPHZ Time 

CIN Input Capacitance 

Cpo (*) P.ower Dissipation 
Capacitance 

TEST CIRCUIT Icc (Opr.) 

HCT240 TVcc=5V 

r_'f_.., 
OUT 

P.G. 

Value 

TA=25°C ·40 to 85 °C ·55 to 125 °C Unit 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max, 

7 12 15 18 ns 

18 28 35 42 ns 

22 34 43 51 
ns 

20 31 39 47 ns 

24 37 46 56 
ns 

22 34 43 51 ns 

26 40 50 60 ns 

25 36 45 54 ns 

5 10 10 10 pF 

100 
pF 

l),~ (Fv" 
YO% L GND 

SC06250 
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M54/M74HCT240PU/241 PU/244PU 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tllH, fTHL, tPLH, jPHL 
tPL.Z, tPHZ, tPZL, fPZH 

3Y INPUT 

INPUT (G) 

A 

YaH 

OUTPUT OUTPUT 
(AT POSITIVE PULSE) 

y Ym 

OUTPUT YaH 

(AT NEGATI'/E PULSE) 
OUTPUT y 

Yoc 

5C07050 
SC07060 
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M54/74HC242 
M54/74HC243 

QUAD BUS TRANSCEIVER (3-STATE) 

• HIGH SPEED 
tpo = 9 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41-lA (MAX.) AT 25 oc 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 6 rnA (MIN.) 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS242/243 

DESCRIPTION 

The M54/74HC242/243 are high speed CMOS 
QUAD BUS TRANSCEIVER (3-STATE) 
FABRICATED IN SILICON GATE C2MOS 
technology. They have the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. The HC242/243 are 3 
STATE bi-directional inverting and non-inverting 
buffers and are intended for two-way asynchronous 
communication between data buses. They are high 
drive current outputs which enable high speed 
operation when driving large bus capacitances. 
Each device has one active high enable (GBA), and 
one active low enable (GAB). GBA enables the A 
outputs and GAB enables the B outputs. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND - -"-

October 1993 

B1R 
(Plastic Package} 

M1R 

F1R 
(Ceramic Package} 

C1R 
(Micro Package} (Chip Carrier} 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

HC242 

NC 

lA NC 

2A IB 

JA 28 

4A 38 

48 

HC243 

NC 

1A NC 

2A 

JA 

4A 

NC~ 

No Internal 
Connection 
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M54/M74HC242/243 

CHIP CARRIER 

TRUTH TABLE 

INPUTS FUNCTION 

GAB GBA A BUS B BUS 

H H OUTPUT INPUT 

L L INPUT OUTPUT 

H L HIGH IMPEDANCE 

L H HIGH IMPEDANCE 

IEC LOGIC SYMBOLS 

2/6 
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GAB 

GBA 

HC242 

1A 

NC 

2A 

NC 

3A 

u Ill] u u <C z < z u (D 

"' > "' 

,, NC 

NC 

1B 

NC 

2B 

'5-H6& 

PIN DESCRIPTION 

OUTPUTS 

HC242 HC243 

A=B A=B 

B=A B=A 

z z 
z z 

PIN No 

1 

2, 12 

3,4,5,6 

11, 10, 9, 8 

13 

7 

14 

GAB 

GBA 

SYMBOL 

GAB 

NC 

1Ato4A 

1B to4B 

GBA 

GND 

Vee 

HC243 

NAME AND FUNCTION 

Output Enable Input 
(active LOW) 

Not connected 

Data Inputs/Outputs 

Data Inputs/Outputs 

Output Enable Input 

Ground (OV) 

Positive Supply Voltage 



M54/M74HC242/243 

CIRCUIT DIAGRAM 

AI 

L... ___________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L_--~----------~--------~1 ______ ..J 

I 
I I 
I I 
I I 

I J I I 

8 1 

r------~-----~-------~------4-----~ 
A 4 0----j-- THE SAME CIRCUIT AS ABOVE -+-a B 4 

L------------------------------------J S-71.67 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
iJK DC Input Diode Current +20 rnA 

loK DC Output Diode Current + 20 rnA 

lo DC Output Source Sink Current Per Output Pin + 35 rnA 

Icc or IGND DC Vee or Ground Current +70 rnA 

Po Power Dissipation 500 (') mW 

Tstq Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

AbsoiU!e Maximum Ratings are those values beyond which damage to the dev1ce may occur. Functional operat1on under these cond1non is notimphed. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmW/'C: 65 'C to 85 'C 
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M54/M7 4H C242/243 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,tr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. -
V1H High Level Input ~ 1.5 1.5 1.5 

Voltage ~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input 2.0 0.5 0.5 0.5 -
Voltage ~ 1.35 1.35 1.35 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 

-
lo=·20 JlA ~ V1H 4.4 4.5 4.4 4.4 

v 6.0 or 5.9 6.0 5.9 5.9 -

~ V1L lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 JlA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 v 

~ 
V1L lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia= 7.8 mA 0.18 0.26 0.33 0.40 

" 
Input Leakage 

6.0 V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

loz 3 State Output 
6.0 V1 = V1H or V1L ±0.5 ±5 ±10 flA 

Off-state Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 

4/6 

606 



M54/M74HC242/243 

AC ELECTRICAL CHARACTERISTICS (Input lr = lf = 6 ns) 

I 
Symbolj Parameter 

Test Conditions Value 

Vee CL 
-55 to 125 °C 

54HC 1

1 T A = 25 °C I -40 to 85 °C 
(V) (pF) 54HC and 74HC 1 74HC 

i-----1---------+----L---l----t--"M"-'i-'-'n'-. +-'T'-'v~. Max. I Min. I Max. I 
1__0Q_ 25 6o I 75 i 

Min. Max. 

i 90 hLH 

hHL 

Output Transition 
Time ~50 7 12 15 18 

6.0 6 10 13 I 15 I 

Unit 

ns 

Propagation 
Delay Time 

__5_:2_ 
__i,_~ 50 

6.0 

~~+-~39~~9~o-+~~~1~15~~--~~13=5~ I 
~----~--~~~~~--~~~~'i----~~~=~~----~~~~~~~ 

~ ~---~-~5~1--~~14~5~---4-~18~0~----+-2~2=0~ 1 

~-i:-!---l-~-;-~-~-~-~-~~-~-pu_t __ -l-~~j:~!-I:-~S-:--+-R-L_= __ 1_K_!_2r-----+--l~j~~~=~~5-l----l~~~~~:-----l: ~~ --:--1 
6.o ~~+--'-15=---1--=2=5-t-~~~3~1-+~--JC.......:3'-'-7--+ I 

3 State Output 
Disable T1me 

__0Q_ 70 175 220 265 

~ 150 RL = 1 KQ f--~-t--=2=2-t---=35,___+-----+---'4'-"4-+i ~~t-5"-"3"----1 
6.0 19 30 37 45 1 

~ 
~50 

1-~+---'4.~5-+_1~5~0--+-! ~--1~19=0~~~!~ 
RL = 1 KQ 20 30 38 45 1 

17 26 32 38 

ns 

ns 

6.0 
1--c-,N--t--ln-pJu-t C-a-!p-,a-c-it-an_c_e-11~ 5 10 10 10 QF 

I 
i 

Cpo (') Power Dissipation ~· j' 

Capacitance 
for HC242 
for HC243 

30 
35 I pF j 

(") Ceo IS defined as the value of the IC"s Internal equivalent capacitance which IS calculated from the operat1ng current consumption Without load 
(Refer to Test CirCUit) Average oper\lng current can be obtamed by the follow1ng equat1on lee(opr) =Ceo· Vee • f,N + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A or 8 

BorA 
{ HC Zt,Z) 

BorA 
(HCZt,3) 

S- ~03G7 

i I 
--+--J..- t PHL 

GA2 ur G~r, 

Sns 6n~ 
-~ tn--Ycc 

1 GND 
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M54/M74HC242/243 

TEST CIRCUIT lee (Opr.) 

6/6 
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Ccp CALCULATION 

Gpo is to· be· calculated with the following formula 
by using the measured value of ICC (Opr.) in the 
test circuit opposite 

Cpo = Icc (Opr.) 
fiN X Vee 

In determining the typical value of CPO, a 
relatively high frequency of 1 MHz was applied to 
fiN, in order to eliminate any error caused by the 
·quiescent supply current. 



M54/7 4HC245/640/643 
M54/7 4HC245/640/643 

OCTAL BUS TRANSCEIVER (3-STATE): HC245 NON INVERTING 
HC640 INVERTING, HC643 INVERTING/NON INVERTING 

• HIGHSPEED 
tpo = 10 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 4 !!A (MAX.) at TA = 25 °C 

• HIGH NOISE IMMUNITY 
VNIH = ViNL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 rnA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS245/640/643 

DESCRIPTION 

The M54/74HC245, HC640 and HC643 utilise 
silicon gate C2MOS technology to achive operating 
speeds equivalent to LSTTL devices. 

Along with the low power dissipation and high noise 
immunity of standards C2MOS integrated circuit, it 
possesses the capability to drille 15 LSTTL loads. 
These IC's are intended for two-way 'asynchronous 
communication between data buses, and the 
direction of data trasmission is determined by DIR 
input. The enable input (G) can be used to disable 
the device so that the buses are effectively isolated. 

PIN CONNECTION (top view) 

HC245 HC640 

October 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

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

IT IS PROHIBITED TO APPLY A SIGNAL TO A 
BUS TERMINAL WHEN IT IS IN OUTPUT MODE 
AND WHEN A BUS THERMINAL IS FLOATING 
(HIGH IMPEDANCE STATE), IT IS REQUESTED 
TO FIX THE INPUT LEVEL BY MEANS OF 
EXTERNAL PULL DOWN OR PULL UP 
RESISTOR. 

HC643 

., 
A4 

AS .. 
A7 

., 
., 
B4 

BS 
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M54/M74HC245/640/643 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 

-Vee 
PIN No SYMBOL NAME AND FUNCTION 

1 DIR Directional Control 

2, 3, 4, 5, A1 to AS Data Inputs/Outputs 

INPUT 6, 7,8, 9 

18,17,16, B1 to B8 Data Inputs/Outputs 
15, 14, 13, 

-----~ 12,11 

19 G Output Enabellnput 
GND GND 

-- -1. 
(Active LOW) 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC245 HC640 HC643 

LC12911 
LC12921 LCI2931 

TRUTH TABLE 

INPUT FUNCTION OUTPUT 

G DIR ABUS B BUS HC245 HC640 HC643 

L L OUTPUT INPUT A=B A=B A=B 

L H INPUT OUTPUT B=A B=A B=A 

H X z z z z z 
X:"H"or"L" 
Z: H1gh Impedance 
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M54/M7 4HC245/640/643 

LOGIC DIAGRAM (HC640) 

OIR 

AI 

>:>-----··------------, 

L..-----

: I I 

-----, 
I 
I 
I 
1----o B 1 

I 
I 
I 
I 
I 
I 

______ I 

r------ 1 --- - - -t-- - - - - ~- - - - - -1- -- - - -, 

• 8 o----}- THE SAME CIRCUIT AS ABOVE __,..---a 8 8 -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -• 
')·HI79 

NOTE: IN CASE OF HC245 OR HC643, INPUT INVERTERS MARKED' AT A BUS AND B BUS ARE ELIMINATED RESPECTIVELY 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current + 20 mA 

loK DC Output Diode Current ± 20 mA 

Ia DC Output Source Sink Current Per Output Pin + 35 mA 

Icc or IGND DC Vee or Ground Current + 70 mA 

Po Power Dissipation 5oo n mW 

Tsjg_ Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operat1on underthese cond1t1on 1s not 1m piled. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmW/'C: 65 °C to 85 °C 
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M54/M7 4HC245/640/643 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 

v, Input Voltage 0 to Vee v 

Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 J.lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
v,L lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 4.5 v,H lo= 20 J.lA 0.0 0.1 0.1 0.1 
1- v 
~ or 0.0 0.1 0.1 0.1 

~ 
V1L lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 v, = Vee or GND ±0.1 ±1 ±1 J.lA 

Current 

loz 3 State Output 6.0 v, = v,H or v,L ±0.5 ±5.0 J.lA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 J.lA 
Current 
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M54/M7 4HC245/640/643 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 90 
tTHL Time 

~ 
50 7 12 19 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 33 90 115 135 
tPHL Delay Time 

~ 
50 12 18 23 27 ns 

6.0 10 15 20 23 

~ 48 120 150 180 

~ 
150 16 24 30 36 ns 

6.0 14 20 26 31 

tpzL Output Enable ~ 48 150 190 225 
tpzH Time 

~ 
50 RL=1KQ 16 30 38 45 ns 

6.0 14 26 32 38 

2.0 63 180 225 270 
1---

150 RL=1KQ ~ 21 36 45 54 ns 

6.0 18 31 38 46 

tPLZ Output Disable ~ 37 150 190 225 
tPHZ Time 

~ 
50 RL= 1KQ 17 30 38 45 ns 

6.0 15 26 32 38 

CrN Input Capacitance DIR,G 5 10 10 10 pF 

Cuour Output An, Bn 13 
pF Capacitance 

Gpo(*) Power Dissipation HC245 39 
pF Capacitance HC640/643 37 

(*) Gpo IS defined as the value of the IC's rntemal eqUivalent capacrtance whrch rs calculated from the operatrng current consumptron wrthout load. 
(Refer to Test Circuit). Average opertrng current can be obtarned by the followrng equatron. Icc( apr)= CPO- Vee- f'" + I eelS (per circuit) 
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M54/M7 4HC245/640/643 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A orB 

8 or A 
(INVERSION) 

6ns 

s- 10J70 

TEST CIRCUIT Icc (Opr.) 

Sns 

INPUT 

S-10545 

6/6 

614 

6ns 

Vee 

GND 

VOH 

VOL 

VoL 

6ns 6ns 

Vee 

G" 
GND 

VOH 
A orB 
(INVERSION) 

VoL 

VoH 
A or B 
(NON ·INVERSION) 

VoL 

S-10371 1PZH I PHZ 

Cpo CALCULATION 

Cpo is to be calculated with the following 
formula by using the measured value of Icc 
(Opr.) in the test circuit opposite. 

C lcc(Opr.) 
PD= 

fJNX Vee 



~ SGS· ntOMSON M54/7 4HCT245/640/643 
.. '1 I ~~~rRJ©rn[!J~~VrRJ©[i(!]~~~ M54/7 4H CT245/640/643 

OCTAL BUS TRANSCEIVER (3-STATE): HCT245 NON INVERTING 
HCT640 INVERTING, HCT643 INVERTING/NON INVERTING 

• HIGH SPEED 
tpo = 10 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 41lA (MAX.) at TA = 25 °C 

• COMPATIBLE WITH TTL OUTPUTS 
VrH = 2V (MIN.) VrL = 0.8V (MAX.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS245/640/643 

DESCRIPTION 

The M54/74HCT245, HCT640 and HCT643 utilise 
silicon gate C2MOS technology to achive operating 
speeds eqivalent to LSTTL devices. 
Along with the low power dissipation and high noise 
immunity of standad CMOS integrated circuit, it 
possesses the capability to drive 15 LSTTL loads. 
These IC's are intended for two-way asynchronous 
communication between data buses, and the 
direction of data trasmission is determined by DIR 
input. The enable input (G) can be used to disable 
the device so that the buses are effectively isolated. 
All input are equipped with protection circuits 
against static discharge and transient discharge. 
These integrated circuits have input and output 

PIN CONNECTION (top view) 

HCT245 HCT640 

'cc 

October 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1 R M74HCTXXXC1 R 

characteristics 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 replacements for LSTTL devices giving a 
reduction of power consumption. 
IT IS PROHIBITED TO APPLY A SIGNAL TO A 
BUS TERMINAL WHEN IT IS IN OUTPUT MODE 
AND WHEN A BUS THERMINAL IS FLOATING 
(HIGH IMPEDANCE STATE), IT IS REQUESTED 
TO FIX THE INPUT LEVEL BY MEANS OF 
EXTERNAL PULL DOWN OR PULL UP 
RESISTOR. 

HCT643 

~ ;; 
0 >~ll'> 

A3 81 

" 81 

AS 83 

A6 8' 

85 

~ z ~ ~ ::: ~ 
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M54/M7 4H CT245/640/643 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 

-Vee 
Vcc~-~r-1 

INPUT -CJ I·~,~ ~ 

GND GND 1--J ... .. 

PIN No SYMBOL NAME AND FUNCTION 

1 DIR Directional Control 

2, 3, 4, 5, A1 to AS Data Inputs/Outputs 
6, 7,8,9 

18, 17, 16, 81 to 88 Data Inputs/Outputs 
15, 14, 13, 

12,11 

19 G Output Enabel Input 
(Active LOW) 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HCT245 HCT640 HCT643 

LC1291t 
LC12921 LC12931 

TRUTH TABLE 

INPUT FUNCTION OUTPUT 

G DIR ABUS BBUS HCT245 HCT640 HCT643 

L L OUTPUT INPUT A=8 A=8 A=8 

L H INPUT OUTPUT B=A B=A 8=A 

H X z z z z z 
·"" "" X. H or L 

Z: H1gh Impedance 

216 
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M54/M74HCT245/640/643 

LOGIC DIAGRAM (HCT640) 

0/R 

r------
1 
I 
I 
I 
I 

.><>-----~--~~---------. 

I 
I 
I 

AI 1----<J 81 

' 
' 

I I I 1 

I 
I 
I 
I 
I 
I 

______ I 

I I 

r------,---- --t---- --"""'----- -1------, 
A a o---{- THE SAME CIRCUIT AS ABOVE -----t-<' B a 

- - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - _l 
~-1!11'1 

NOTE: IN CASE OF HCT245 OR HCT643, INPUT INVERTERS MARKED• AT A BUS AND B BUS ARE ELIMINATED RESPECTIVELY 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current + 20 rnA 

Ia DC Output Source Sink Current Per Output Pin + 35 rnA 

Icc or IGNO DC Vee or Ground Current ±70 rnA 

Po Power Dissipation 500 (*) mW 

Tst~ Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional operation underthesecondltion 1s not implied. 
(") 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M7 4H CT245/640/643 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
V1 Input Voltage' 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time {Vee = 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 
{V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1= lo=-20 llA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or lo=-6.0 rnA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output V1 = lo= 20 llA 0.0 0.1 0.1 0.1 
Voltage 

4.5 
V1H v 
or 
V1L 

lo= 6.0 mA 0.17 0.26 0.33 0.4 

h Input Leakage 
5.5 

V1 =Vee or GND ±0.1 ±1 ±1 11A 
Current 

loz 3 State Output 5.5 V1 = Vee or GND ±0.5 ±5.0 ±10 llA 
Off State Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 llA 
Current 

6lce Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply V1 = 0.5Vor 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT245/640/643 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition 4.5 50 7 12 15 18 ns 
ITHL Time 

tPLH Propagation 4.5 50 13 22 28 33 ns 
tPHL Delay Time 4.5 150 18 30 38 45 ns 

tpzL Output Enable 4.5 50 RL = 1KQ 19 30 38 45 ns 
tPZH Time 4.5 150 RL= 1KQ 24 38 48 57 ns 

tPLZ Output Disable 4.5 50 RL = 1K!2 17 30 38 45 
tPHZ Time 

ns 

GIN Input Capacitance DIR,G 5 10 10 10 pF 

CuouT Output An, Bn 13 
pF 

Capacitance 

Cpn (*) Power Dissipation HCT245 41 
pF 

Capacitance HCT640/643 39 
(") CPo 1s defined as the value of the IC's 1ntemal equ1valent capacitance wh1ch 1s calculated from the operat1ng current consumption WJthout load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • f1N + lcc/8 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A orB 

BorA 

(INVERSION) 

BorA 
{NON INVERSION) 

6ns 6ns 

3V 

OV 

S-10035 

A orB 

(INVERSION) 

A orB 

6ns 

(NON INVERSION) 

tpzH 

6ns 

JV 

OV 
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M54/M7 4H CT245/640/643 

TEST CIRCUIT Icc (Opr.) 

6ns 6ils 

INPUT 

5-1051,5 

6/6 
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Cpo CALCULATION 

Cpo is to be calculated with the following 
formula by using the measured value of Icc 
(Opr.) in the test circuit opposite. 

Cpo = Icc (Opr.) 
f1NX Vee 

In determining the value of Cpo, a relatively 
high frequency of 1 MHz was applied to fiN, in 
orther to eliminate any error caused by the 
quiescent supply current. 

ru SGS·THOMSON 
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• HIGH SPEED 
tpo = 14 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4[1A (MAX.) ATTA= 25 OC 6 V 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS251 

DESCRIPTION 
The M54/7 4HC251 is a high speed CMOS 8-CHAN
NEL MULTIPLEXER (3-STATE) fabricated in silicon 
gate C2MOS technology. It has the same high spe
ed performance of LSTIL combined with true 
CMOS low power consumption. This multiplexer 
features both true (Y) and complement (W) outputs 
as well as STROBE input. The STROBE must be a 
low logic level to enable this device. When the 
STROBE input is high, both outputs are in the high 
impedance state. When enabled, address informa
tion on the data select inputs determines which data 
input is routed to Y and W. All inputs are equipped 
with protection circuits against static discharge and 
transient e"'cess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

~Vee 

INPUT 

GND GND 

February 1993 

M54HC251 
M74HC251 

8 BIT SIPO SHIFT REGISTER 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC251F1R M74HC251M1R 
M74HC251B1R M74HC251C1R 

PIN CONNECTIONS (top view) 

D, 

Dz 

D, 

Do 
y 

w 
STROBE 

GND 

01 

DO 

Ne 

w 

Vee 

D4 

Ds 

D6 

D7 
A 

B 

c 

05 

06 

Ne 

07 

A 

No lnlernal 
Connee11on 

0 
z u 
(.!) z 0 co 

PC11 160 
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M54/M74HC251 

TRUTH TABLE 

INPUTS OUTPUS 

STROBE y w 
c 8 A s 
X X X H z z 
L L L L DO DO 
L L H L D1 D1 
L H L L D2 D2 
L H H L D3 D3 
H L L L D4 D4 
H L H L D5 D5 
H H L L D6 D6 
H H H L D7 D7 

X: Don't Care Z: HIGH Impedance 

LOGIC DIAGRAM 

STROBE--------4 

Do so 

so 

01 51 
w 

Sj 

02 52 

52 

03 53 

53 

04 54 

54 

05 55 

55 

06 56 

56 

07 57 

57 57 
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M54/M74HC251 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 
MUX 

4, 3, 2, 1, DO to D7 Multiplexer Inputs Sf 
15, 14, 13, 

12 

5 y Multiplexer Output 

A 

:} G~ 
6 w Complementary 

Multiplexer Output 
Do 

o, 
7 STROBE 3 State Output Enable 

Input 

11, 10, 9 A, B,C Select Inputs 

o, v (5) y 

o, 
v (6) w 

o, 
8 GND Ground (OV) o, 

16 Vee Positive Supply Voltage o, 
o, 

LC12170 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation soon mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1t1on IS not 1mphed 
(") 500 mW: = 65 °C derate to 300 mW by 1 OmWfC. 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC251 

DC SPECIFICATIONS 

Symbol Parameter 

v,H High Level Input 
Voltage 

v,L Low Level Input 
Voltage 

VoH High Level 
Output Voltage 

VoL Low Level Output 
Voltage 

I, Input Leakage 
Current 

loz 3 State Output 
Off State Current 

Icc Quiescent Supply 
Current 
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Test Conditions 

Vee 
(V) 

~ 

~ 
6.0 

~ 
~ 

6.0 

2.0 -
4.5 -

~ 
~ 

6.0 

~ 
~ 
~ 
~ 

6.0 

6.0 

6.0 

6.0 

TA = 25 °C 
54HC and 74HC 

Min. Typ. Max. 

1.5 

3.15 

4.2 

0.5. 

1.35 

1.8 

v, = 
1.9 2.0 

lo=·20 !lA 
ViH 4.4 4.5 

or 5.9 6.0 
V1L lo=-4.0 mA 4.18 4.31 

lo=-5.2 mA 5.68 5.8 

v, = 
0.0 0.1 

V1H 
lo= 20 !lA 0.0 0.1 

or 0.0 0.1 
v,L lo= 4.0 mA 0.17 0.26 

lo= 5.2 mA 0.18 0.26 

V1 = Vee or GND ±0.1 

v, = v,H or v,L ±0.5 
Vo =Vee or GND 

v, = Vee or GND 4 

r== SGS·llfOMSON 
... .,, i:lO!:L'il@~~~©"ii"L'il@lllO©® 

Value 

-40 to 85 °C -55 to 125 °C Unit 
74HC 54HC 

Min. Max. Min. Max. 

1.5 1.5 

3.15 3.15 v 
4.2 4.2 

0.5 0.5 

1.35 1.35 v 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 
v 

4.13 4.10 

5.63 5.60 

. 0.1 0.1 

0.1 0.1 

0.1 0.1 
v 

0.33 0.40 

0.33 0.40 

±1 ±1 !lA 

±5.0 ±10 !lA 

40 80 !lA 



M54/M74HC251 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time ___!§___ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 64 130 165 195 
tPHL Delay Time ___!§___ 16 26 33 39 ns 

(D-Y,W) 
6.0 14 22 28 33 

tPLH Propagation ~ 80 160 200 240 
tPHL Delay Time ___!§___ 20 32 40 48 ns 

(A, B, C - Y, W) 
6.0 17 27 34 41 

tPZL Output Enable ~ 36 90 115 135 
tpzH T1me ___!§___ RL= 1 KQ 11 18 23 27 ns 

6.0 9 15 20 23 

tpLZ Output Disable ~ 26 85 105 130 
tPHZ Time ___!§___ RL = 1 Kn 13 17 21 26 ns 

6.0 11 14 18 22 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 62 
pF Capacitance 

(') CPo IS defined as the value of the IC's Internal equ1valent capacitance wh1ch 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) =CPO • Vee· f1N + Icc 

TEST WAVEFORM Icc (Opr.) 

• INPUT WAVEFORM TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/M74HC251 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

6 ns Vee 

STROBE 50'1, 50"/, 
"·: c 1Q•J. GND 

A,B,e 
or 

DN GN.• 

tTLH VoH 

W or Y 

w VoL 

"'oL 
Vee 

STROBE 

GND 

VoL 

VoH 

5-10377 W or Y 

VoL 

s -10378 
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M54/M74HC257 
M54/M74HC258 

HC257 QUAD 2 CHANNEL MULTIPLEXER (3-STATE) 
HC258 QUAD 2 CHANNEL MULTIPLEXER (3-STATE, INVERTING) 

• HIGHSPEED 
tpo = 10 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc = 4!1A (MAX.) at T A= 25 ·c 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 Vto 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS257/258 

DESCRIPTION 
The M54/74HC257 and the M54/74HC258 are high 
speed CMOS MULTIPLEXERs fabricated with sili
con gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 
These IC's are composed of an independent 2-
channel multiplexer with common SELECT and 
ENABLE INPUT. 
The M54/74HC258 is an inverting multiplexer while 
the M54/7 4HC257 is a non-inverting multiplexer. 
When the ENABLE INPUT is held "High", outputs of 
both IC's become high-impedance state. If SELECT 
INPUT is held "Low", "A" data is selected, when SE
LECT INPUT is high "H", "8" data is chosen. 

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

October1992 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

HC257 

lA 

18 

1Y 

•• 4Y 

2B 3A 

2Y 38 

3Y 

HC258 

1A iiE 

18 •• 
iY 

2A .... 
•• 3A 

2V 38 

:iY 
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M54/M7 4HC257/258 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

A -----

GND GND _.. --

CHIP CARRIER 

HC257 HC258 

NC ~ No Internal Connection 

PIN DESCRIPTION (HC257) PIN DESCRIPTION (HC258) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 SELECT Common Data Select 1 SELECT Common Data Select 
Input Input 

2, 5, 14, 11 1Ato4A Data Input From Source A 2, 5, 14, 11 1Ato4A Data Input From Source A 

3,6, 13,10 1Bto4B Data Inputs from Source B 3,6, 13,10 1Bto 4B Data Inputs from Source B 

4, 7, 12,9 1Yto 4Y 3 State Multiplexer 4, 7, 12,9 1Y to 4Y 3 State Multiplexer 
Outputs Outputs 

15 OE 3 State Output Enable 15 OE 3 State Output Enable 
Inputs (Active LOW) Inputs (Active LOW) 

8 GND Ground (OV) 8 GND Ground (OV) 

16 Vee Positive Supply Voltage 16 Vee Positive Supply VoltaQe 

217 
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IEC LOGIC SYMBOL 

DE 

SELECT 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

LOGIC DIAGRAM 

1B 

2A 

2B 

3A 

3B 

<A 

4B 

TRUTH TABLE 

OE 
H 

L 

L 

L 
L 

HC257 

HC257 

SELECT 
X 

L 

L 

H 
H 

X= DON'T CARE Z =HIGH IMPEDANCE 

4Y 

INPUTS 
A 
X 

L 
H 

X 
X 

B 
X 

X 

X 

L 
H 

DE 

SELECT 

1A 

18 

ZA 

28 

3A 

38 

4A 

48 

1B 

2A 

2B 

3A 

38 

4A 

4B 

iiE 

M54/M74HC257/258 

HC258 

HC258 

,, 

,, 

OUTPUTS 
y (257) y (258) 

z z 
L H 
H L 

L H 
H L 
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M54/M74HC257/258 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current +20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ±35 mA 

Icc or IGND DC Vee or Ground Current +70 mA 

Po Power Dissipation 500 (*) mW 

TsJg_ Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ra~ngs are those values beyond wh1ch damage to the dev1ce may occur. Fun~onal operation under these cond1~on 1s not 1m plied. 
(*) soo mW: = 65 •c derate to 300 mW by 10mWf'C: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage Oto Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40to +85 oc 

t,,l! Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V Oto 400 
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M54/M7 4HC257/258 

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 
(V} 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 J.lA 4.4 4.5 4.4 4.4 

v 
__§_:2._ or 5.9 6.0 5.9 5.9 

~ V1L lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo= 20 J.lA 0.0 0.1 0.1 0.1 

v 
__§_:2._ or 0.0 0.1 0.1 0.1 

~ V1L lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

loz Output Leakage 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 J.lA 
Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 
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M54/M7 4HC257/258 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Tvo. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 90 
hHL Time 

~ 
50 7 12 15 19 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 45 100 125 150 
tPHL Delay Time 

~ 50 13 20 25 30 ns 
(A, 8-Y) 

6.0 11 17 21 26 

~ 62 140 175 210 

~ 
150 18 28 35 42 ns 

6.0 15 24 30 36 

tPLH Propagation ~ 45 100 125 150 
tPHL Delay Time 

~ 50 13 20 25 30 ns 
(SELECT-Y) 

6.0 11 17 21 26 

~ 62 140 175 210 

~ 150 18 28 35 42 ns 

6.0 15 24 30 36 

tpzL Output Enable ~ 40 110 140 165 
tPZH Time 

~ 50 RL= 1 KQ 12 22 28 33 ns 

6.0 10 19 24 28 

~ 57 150 190 225 

~ 150 RL= 1 KQ 17 30 38 45 ns 

6.0 14 26 32 38 

tPLZ Output Disable ~ 28 140 175 210 
tPHZ Time 

~ 
50 RL= 1 KQ 14 28 35 42 ns 

6.0 13 24 30 36 

CrN lnout Caoacitance 5 10 10 10 oF 

CouT Output 10 
pF Capacitance 

Cpo (*) Power Dissipation 47 
pF Capacitance 

(•) C.o IS defined as the value of the IC's rntemal equrvalent capacrtance whrch rs calculated from the operating current consumptron wrthout load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equabon lcc(opr) =CPO • Vee • frN + lcc14 (per Channel) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

OE ="l H 

INPUT 
(A,B,SEL) 

IN-PHASE 
OUTPUT 

OUT-OF PHASE 
OUTPUT 

OUTPUT 
{9N -GNO) 

OUTPUT 
(SW- Vee> 

M54/M74HC257/258 

TEST CIRCUIT Icc (Opr.) Cpo CALCULATION 

5-10376 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERSISTICS TESt. 

Cpo is to be calculated with the following 
formula by using the measured value of 
ICC (opr.) in the test circuit opposite. 

Cpo = Icc ( op() 
fJNx Vee 
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M54/M74HCT257 
M54/M7 4HCT258 

HCT257 QUAD 2 CHANNEL MULTIPLEXER (3-STATE) 
HCT258 QUAD 2 CHANNEL MULTIPLEXER (3-STATE, INVERTING) 

• HIGH SPEED 
tpo = 16 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) at T A= 25 oc 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS257/258 

DESCRIPTION 

The M54/74HCT257 and the M54/74HCT258 are 
high speed CMOS MULTIPLEXERs fabricated with 
silicon gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 

These IC's are composed of an independent 2-
channel multiplexer with common SELECT and 
ENABLE INPUT. 

The M54/7 4HCT258 is an inverting multiplexer whi
le the M54/7 4HCT257 is a non-inverting multiplexer. 
When the ENABLE INPUT is held "High", outputs of 
both IC's become high-impedance state. If SELECT 
INPUT is held "Low", "A" data is selected, when SE
LECT INPUT is high "H", "B" data is chosen. 

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

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. 

February 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1 R M74HCTXXXC1 R 

PIN CONNECTIONS (top view) 

HCT257 

1A 

18 4A 

1Y 48 

2A 

28 3A 

2Y 

3Y 

HCT258 

1A Of'. 

18 4A 

iY 

2A -4Y 

28 JA 

2'i 

:iY 

1/7 

635 



M54/M7 4HCT257 /258 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee 

INPUT 

GND GND 

-

CHIP CARRIER 

HCT257 

18 

1v 
NC 

2A 

28 

HCT258 

NC = No Internal Connection 

PIN DESCRIPTION (HCT257) PIN DESCRIPTION (HCT258) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 SELECT Common Data Select 1 SELECT Common Data Select 
Input Input 

2, 5, 14, 11 1A to 4A Data Input From Source A 2, 5, 14, 11 1A to 4A Data Input From Source A 

3, 6, 13, jQ 18 to 48 Data Inputs from Source 8 3, 6, 13, jQ 18 to48 Data Inputs from Source 8 

4, 7, 12, 9 1Y to 4Y 3 State Multiplexer 4, 7, 12, 9 1Yto 4Y 3 State Multiplexer 
Outputs Outputs 

15 OE 3 State Output Enable 15 OE 3 State Output Enable 
Inputs (Active LOW) Inputs (Active LOW) 

8 GND Ground (OV) 8 GND Ground (OV) 

16 Vee Positive Supply Voltage 16 Vee Positive Supply Voltage 
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M54/M74HCT257/258 

IEC LOGIC SYMBOL 

HCT257 HCT258 

OE 5E 
SELECT SELECT 

1A 1A 

18 
1Y 

18 
1Y 

2A 2A 

28 
2Y 

28 
2Y 

3A 3A 
3Y 3Y 

38 38 

4A 4A 

48 48 

LC11720 

LOGIC DIAGRAM 

HCT257 HCT258 

18 18 

2A 2A 

2r 
28 28 

3A 3A 

38 38 

4A <A 

" <Y 
48 48 

iJE 15 DE 

TRUTH TABLE 

INPUTS OUTPUTS 
OE SELECT A B y (257) Y(258) 

H X X X z z 
L L L X L H 

L L H X H L 

L H X L L H 

L H X H H L 
X= DONT CARE Z =HIGH IMPEDANCE 
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M54/M7 4HCT257 /258 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K DC Input Diode Current ±20 mA 

loK DC Output Diode Current ± 20 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ±70 mA 

Po Power Dissipation 500 (*} mW 

Tsl Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation underthese cond1t1on IS not1mpl1ed. 
(*) 500 mW: = 65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

t,, tl Input R1se and Fall T1me (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M7 4HCT257/258 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VI= lo=-20 11A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 V1H v 
or lo=-4.0 rnA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output VI= lo= 20 11A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VIH v 
or lo= 4.0 rnA 0.17 0.26 0.33 0.4 
VIL 

loz 3-State Output 5.5 V1 = Vee or GND ±0.5 ±5 ±10 !lA 
Off State Current 

h Input Leakage 5.5 V1 =Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 1 10 20 !lA 
Current 

C,.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply V1 = 0.5Vor 
current V1 = 2.4V 

Other Inputs at 
Vee or GND 
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M54/M7 4HCT257 /258 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 7 12 15 18 ns 
trHL Time 

tPLH Propagation 4.5 HCT257 19 30 38 45 ns 
tPHL Delay Time 

(A, B-Y) HCT258 17 27 34 41 

trLH Propagation 4.5 20 30 38 45 ns 
tPHL Delay Time 

(SELECT- Y) 

trzL Output Enable 4.5 RL = 1 KQ 18 30 38 45 ns 
trzH Time 

trLZ Output Disable 4.5 RL = 1 KQ 16 30 
,, 

38 45 ns 
IPHZ Time 

CIN Input Capacitance 5 10 10 10 pF 

Cour Output 10 
pF 

Capacitance 

Cro (") Power Dissipation HCT257 34 
pF 

Capacitance HCT258 33 
(') Ceo is def1ned as the value of the IC"s Internal equivalent capac1tance wh1ch IS calculated from the operating current consumption without load 
(Refer to Test C1rcu1t) Average opert1ng current can be obtained by the following equation lee(opr) =Ceo • Vee • f1N + lcc/4 (per Channel) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 
(A,B,SEL) 

IN-PHASE 
OUTPUT 

OUT -Of -PHASE 
OUTPUT 

6n• 60> 

3V 

GND 

v, 

Voc 

YaH 

5-10374 

Voc 

SC0~781J 

M54/M7 4HCT257 /258 

6E 

OUTPUT 
(SW-cND) 

IPZH 

I 
OUTPUT 

I 
(SW-Vcc) 

..... tpn 

TEST CIRCUIT Icc (Opr.) Gpo CALCULATION 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT
CHING CHARACTERSISTICS TESt 

Gpo is to be calculated with the following 
formula by using the measured value of 
ICC (apr.) in the test circuit opposite. 

Cpo = fcc ( opf) 
ftN x Vee 
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• HIGHSPEED 
tpo = 15 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) at T A= 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL PROPAGATION DELAYS 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PRORAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS259 

DESCRIPTION 
The M54/74HC259 is a high speed CMOS 8 BIT 
ADDRESSABLE LATCH fabricated in silicon gate 
C2MOS technology.lt has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 
The M54HC259/M74HC259 has single data input 
(D) 8 latch outputs (Q0-07), 3 address inputs (A, B, 
and C), common enable input (E), and a common 
CLEAR input. To operate this device as an addres
sable latch, data is held on the D input, and the ad
dress of the latch into which the data is to be entered 
is held on the A, B, and C inputs. When ENABLE is 
taken low the data flows through to the addresses 
output. The data is stored on the positive-going ed
ge of the ENABLE pulse. All unaddressed latches 
will remain unaffected. With ENABLE in the high sta
te the device is deselected and all latches remain in 
their previous state, unaffected by changes on the 
data or address inputs. To eliminate the possibility 
of entering erroneous data into the latches, the 
ENABLE should be held high (inactive) while the ad
dress lines are changing. If ENABLE is held high and 
CLEAR is taken low all eight latches are cleared to 
the low state. If ENABLE is low all latches except the 
addressed latch will be cleared. The addressed 
latch will instead follow the D input, effectively imple
menting a 3-to 8 line decoder. 

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

October 1992 

M54HC259 
M74HC259 

8 BIT ADDRESSABLE LATCH 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier} 

ORDER CODES : 
M54HC259F1 R M74HC259M1 R 
M74HC259B1 R M74HC259C1 R 

PIN CONNECTIONS (top view) 

I' 
' 

LATCH 

' CLEAR 
SELECT : 

1(. ENABLE 

l DATA IN 

Q7 
OUTPUTS 

NC= 
No Internal 
Connection 

OJ 

ao 
NC 

01 

Q2 

9 1C 11 11 I) 

" M Z U '¢ Ln 
a t!l z co 

06 

OUTPUTS 

05 

04 
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M54/M74HC259 

TRUTH TABLE 

INPUTS OUTPUTS OF EACH OTHER 

CLEAR ENABLE ADDRESSED LATCH OUTPUT 

H L D OiO 
H H OiO OiO 
L L D L 

L H L L 
D. The level atthe data mput 
OiO: The level before the indicated steady state input conditions were established, (i = 0, 1, ..... ,7). 

SELECT INPUTS 

c B A 

L L L 

L L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

LOGIC DIAGRAM 

~ 

: : ...._ ________ -.1 
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FUNCTION 

ADDRESSABLE LATCH 

MEMORY 

8 LINE DEMULTIPLEXER 

CLEAR ALL BITS TO 'L' 

LATCH ADDRESSED 

00 
01 
02 
03 
04 
05 
06 
07 

01 

~03 

-~ ~Q4 

05 

06 

07 



M54/M74HC259 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

-----A 

GND GND -- -

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 A,B,C Address Inputs 

4, 5, 6, 7, 9, QOtoQ7 Latch Outputs 
10, 11, 12 

13 D Data Input 

14 ENABLE Latch Enable Input 
(Active LOW) 

15 CLEAR Conditional Reset Input 
(Active LOW) 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply Voltage 

VI DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tsjg_ StoraQe Temperature 

TL Lead Tem_]J_erature (10 sec) 

9,1.Q. 
10,1R 

9,20 
10,2R 

9,30 
10,3R 
9,<40 
I0,4R 

9,50 
10,5R 

9,60 
10,6R 
9,70 
10,7R 

Value 
-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee+ 0.5 

±20 

±20 

+25 

+50 

500 (*) 

-65 to +150 

300 

Unit 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

Absolute Max1mum Rallngs are those values beyond wh1ch damage to the device may occur. Functonal opera~ on under these cond1~on 1s not 1mphed 

(*) 500 mW: = 65 •c derate to 300 mW by 10mWfC: 65 •c to 85 •c 

~ SGS·111DMSDN 
A. ""f I liliiDCOO©rnn.rn©lrlil©lllDI:$ 

317 
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M54/M74HC259 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,lr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V Oto400 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 !lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L 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 ~ VI= 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo= 20 !lA 0.0 0.1 0.1 0.1 

v ___§.:Q_ or 0.0 0.1 0.1 0.1 

~ V1L 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 

h Input Leakage 6.0 V1 = Vee or GND ±0.1 ±1 ±1 11A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J!A 
Current 
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M54/M74HC259 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = tr = 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. I Min. Max. 

trLH Output Transition ~ 30 75 95 I 110 

hHL Time 
~ 8 15 19 22 ns 

6.0 7 13 16 19 I 

tPLH Propagation ~ 56 140 175 210 I 
I 

tPHL Delay Time 
~ 18 28 35 42 ns 

(DATA- 0) 
6.0 15 24 30 36 I 

IPLH Propagation ~ 76 190 240 I 285 
IPHL Delay Time 

~ 24 38 48 57 ns 
(A, B, C·O) 

6.0 20 32 41 I 48 

tPLH Propagation ~ 57 150 190 I 225 

tPHL ~lay Time 
~ 19 30 ! 38 i 45 ns I 

(G- 0) 
I I I 6.0 16 26 32 I 38 

I tPLH Propagation ~ 45 115 145 175 I 
tPHL Delay Time 

~ 15 23 29 
, 

35 ns 

I (CLEAR· 0) 
6.0 13 20 25 30 

tw(L) Minimum Pulse ~ 28 75 90 115 
Width ~ 7 15 19 23 ns 
(ENABLE) 

6.0 6 13 16 20 

tw(L) Minimum Pulse ~ 24 75 90 115 I 

Width ~ 6 15 19 23 ns 

I (CLEAR) 
6.0 5 13 16 20 

ts Minimum Set-up ~ 12 50 60 75 
i Time ~ 3 10 12 15 ns I 

(DATA) 6.0 I 3 9 11 13 I 
ts 

I 
Minimum Set-up ~ 25 I 30 40 

I I 
Time 

~ 5 6 I 8 J ns 
(A, B, C) I 6.0 5 5 i 7 I 

lh Minimum Hold ~ i 5 ' 5 5 
Time ~ 5 5 I 5 ns 
(DATA) 

6.0 5 5 5 

th Mimmum Hold ~ 0 0 I 0 
Time 

~ 
0 0 0 ns 

(A. B, C) 
0 0 0 I 0 I 

CrN Input Capacitance 5 10 I 10 10 pF 

Cpa(') 
I 

Power Drssipatron I I 66 I ; I I I pF 
Capacitance I I i I I 

(') Ceo IS defmed as the value of the IC's Internal equ1valent capac1tance wh1ch IS calcul~ted from the operatmg current consumpt1on Without load 
(Refer to Test Crrcurt). Average opert1ng current can be obtarned by the foliow1ng equation. lcc(opr) =Ceo • Vee • r," + Icc 
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M54/M74HC259 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1. (ENABLE = L, CLR = H, A- C = WAVEFORM 2. (G = L) 

Gns Gns ,----Vee 
A,B,e 

'----GNO 

O(SELECTED) 

----VOH 

s ~ 10363 S- 10JB4 

WAVEFORM 3. (CLR = H, A- C =Stable) 

0 

ENABLE 

• Q (SELECTED) 

r,-10J!I"J 

WAVEFORM 4. (D = H, A- C- Stable) WAVEFORM 5. (CLR = H) 

~vee 

_/ \__GND 
6ns 6ns 

CLR 

Q(SELECTED) 

s- wJa6 
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M54/M74HC259 

TEST CIRCUIT Icc (Opr.) 

DATA IN 

07 

717 

649 





M54/74HC266 
M54/74HC7266 

HC266 QUAD EXCLUSIVE NOR GATE WITH OPEN DRAIN 
HC7266 QUAD EXCLUSIVE NOR GATE 

• HIGH SPEED 
tPD = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc = 1 J.LA (MAX.) AT T A = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE (7266) 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS (7266) 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS7266 

DESCRIPTION 

The M54/74HC266/7266 are high speed CMOS 
QUAD EXCLUSIVE NOR GATES, fabricated in si
licon gate C2MOS technology. They have the same 
high speed performance of LSTIL combined with 
true CMOS low power consumption. 

The HC266 has a high performance N-channel 
MOS transistor (OPEN DRAIN output). 

The HC7266 has an output buffer which is CMOS 
structure. 

Input and output buffers ensure high noise immunity 
and stable outputs. 

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

March 1993 

NC= 

BlR 
(Plastic Package) 

MlR 

FlR 
(Ceramic Package) 

ClR 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXX1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

m .. u ~ m - - z ~ 
:> 

1V 

NC 

2Y 

NC 
2A JY 

9 10 11 " " 
No Internal 

" Connection m zu ~ m 
N "'z M 
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M54/M7 4HC266/7266 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(HC266) 

-Vee 

INPUT 

-GND GND ... 

PIN DESCRIPTION 

PIN No SYMBOL 

1, 5, 8, 12 1A to 4A 

2,6,9, 13 18 to 48 

3, 4, 10, 11 1Y to 4Y 

7 GND 

14 Vee 

Vee i 
lJ~'"' 

1--:C05710 

NAME AND FUNCTION 

Data Inputs 

Data Inputs 

Data Outputs 

Ground (OV) 

Positive Supply Voltage 

IEC LOGIC SYMBOLS 

2/6 
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1A 

18 

2A 

28 

3A 

38 

4A 

48 

HC266 

LC12080 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(HC7266) 

, Vee 

INPUT 

GND 

TRUTH TABLE 

A 

L 

L 

H 

H 
Z: High Impedance 

1A 

1 B 

2A 

28 

3A 

38 

4A 

48 

GND 

B 

L 

H 

L 

H 

HC7266 

$COS£50 

y 

7266 266 
H z 
L L 

L L 

H z 

LC12090 



M54/M74HC266/7266 

LOGIC DIAGRAM 

A 

B 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Voo + 0.5 v 
Vo DC Output Voltage -0.5 to Voo + 0.5 v 
ltK DC lnJJul Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC V cc or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 
Tstg Storage Temperature -65 to +150 oc 

.. Absolute Maxtmum Ratmgs are those values beyondwhtch damage to the devtce may occur. Functional operatton under these condition ts not tmphed . 
(") 500 mW: = 65 °C derate to 300 mW by 10mWfC: 65 °C to 65 oc 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Sup~y Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC266/7266 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

' lo=-20 f.lA 4.4 4.5 4.4 4.4 
(HC7266) 

~ or 5.9 6.0 5.9 5.9 v 

~ 
V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 f.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 !!A 
Current 

loz Output Leakage 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 !!A 
Current (HC266) Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 !!A 
Current 
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M54/M74HC266/7266 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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. 

tTHL Output Transition ~ 30 75 95 110 
Time (HC266) 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

hLH Output Transition ~ 30 75 95 110 
hHL Time (HC7266) 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tpLZ Propagation ~ 48 90 115 135 
tpzL Delay Time 

~ 
RL = 1KO 12 18 23 27 ns 

(HC266) 
6.0 10 15 20 23 

tPLH Propagation ~ 36 90 115 135 
tPHL Delay Time 4.5 11 18 23 27 ns 

(HC7266) r---
6.0 9 15 20 23 

c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 20 
pF Capacitance 

(*) CPo is defined as the value of the JC's mternal equivalent capacitance wh1ch is calculated from the operating current consumption Without load. 
(Refer to Test Circuit). Average operllng current can be obtained by the following equat1on. Icc( apr)= CPO • Vee • f1N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT (HC266) 

OUTPUT 
(SW-Vcc) 

OUTPUT 
(SW-GND) V0 , 

SC07030 

------------- ·~ ~~~@~~r::~n 5/6 
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M54/M74HC266/7266 

SWITCHING CHARACTERISTICS TEST CIRCUIT (HC7266) 

LCI2640 

TEST CIRCUIT Jcc (Opr.) 

Your 
(SW=GND) 

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

6/6 
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M54HC273 
M74HC273 

OCTAL D TYPE FLIP FLOP WITH CLEAR 

• HIGH SPEED 
fMAX = 67 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4JlA (MAX.) AT TA = 25 OC 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS273 

DESCRIPTION 

The M54/74HC273 is a high speed CMOS OCTAL 
D-TYPE FLIP FLOP WITH CLEAR fabricated in si
licon gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

Information signals applied to D inputs are transfer
red to the Q outputs on the positive-going edge of 
the clock pulse. 

When the CLEAR input is held low, the Q output are 
in the low logic level independent of the other inputs. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee Vee~--: 

INPUT -CJ 1 ,~,,, ~ 

GND GND 1--J 
I.. -

·october 1992 

NC~ 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES ; 
M54HC273F1 R M74HC273M1 R 
M74HC273B1 R M74HC273C1 R 

PIN CONNECTIONS (top view) 

D 1 

Q1 

Q 2 

02 

03 

07 

06 

Q6 

QS 

05 

No Internal 
Connection 
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M54/M74HC273 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 CLEAR Master Reset Input 
(Active LOW) 

2, 5, 6, 9, QO to Q7 Flip Flop Outputs 
12, 15, 16, D1 01 

19 D2 02 

3, 4, 7, 8, DO to D7 Data Inputs D3 03 

13, 14, 17, D4 04 

18 D5 05 

11 CLOCK Clock Input (LOW to D6 06 
HIGH, Edge Triggered) 

D7 07 
10 GND Ground (OV) 

D8 08 
20 Vee Positive Supply Voltage 

LC11800 

TRUTH TABLE 

INPUTS OUTPUS FUNCTION 
CLEAR CLOCK D a 

L X X L CLEAR 

H s L L 

H s H H 

H l_ X Qn NO CHANGE 
X: Don't Care 

LOGIC DIAGRAM 

DO 01 02 OJ 04 05 06 07 

QO Ql 02 OJ 04 05 06 07 
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M54/M74HC273 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tslg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Rabngsarethosevalues beyond whrch damage to the devrce may occur. Functranal ope~ation underthesecondttton rs not rmplled 

(*) 500 mW: = 65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, !1 Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC273 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

t---
6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 (.lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 (.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VIL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 
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M54/M74HC273 

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. 

hLH Output Transition ~ 25 75 95 110 
hHL Time 

~ 7 15 19 22 ns 

6.0 6 13 16 19 
IPLH Propagation ~ 54 145 180 220 
IPHL Delay Time 

~ 18 29 36 44 ns 
(CLOCK- Q) 6.0 15 25 31 37 

tPLH Propagation ~ 60 160 200 240 
IPHL Delay Time 

~ 20 32 40 48 ns 
(CLEAR- Q) 6.0 17 27 34 41 

I MAX Maximum Clock ~ 6 18 4.8 4 
Frequency 

~ 30 56 24 20 MHz 

6.0 35 66 28 24 
tw(H) Minimum Pulse ~ 28 75 95 110 
lw(L) Width 

~ 7 15 19 22 ns 
(CLOCK) 6.0 6 13 16 19 

tw(L) Minimum Pulse ~ 28 75 95 110 
Width 

~ 7 15 19 22 ns 
(CLEAR) 6.0 6 13 16 19 

Is Minimum Set-up 2.0 20 75 95 110 
Time 

r--
4.5 4 15 19 22 ns 

r--
6.0 3 13 16 19 

lh Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 
I REM Minimum ~ 16 50 65 75 

Removal Time 
~ 4 10 13 15 ns 

(CLEAR) 6.0 3 9 11 13 
c,N Input Capacitance 5 10 10 10 pF 

Gpo (•) Power Dissipation 43 
pF 

Capacitance 
n Cpo IS defined as the value of the IC's Internal eqUIValent capacitance Which IS calculated from the operating CUITent consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the followmg equa~on. lce(opr) =CPO • Vee • f,N + lcc18 (per Flip Flop), and the 
total cPD when n pes of Flip Flop operate can be gained by the following equations: CPD (total) = 32 + 11 x n 
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M54/M74HC273 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 
CLEAR 

Vee 

ON 

GNO 
GNO 

Vee 
CLOCK CLOCK 50"1. 

GNO 
GNO 

VoH 

ON VoH 
VOL ON 

S-10307 

CLEAR= "H" DN ="H" 

TEST CIRCUIT Icc (Opr.) 

sv 

6ns 6ns 

DO 

QO 

as 
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M54HCT273 
M74HCT273 

OCTAL D TYPE FLIP FLOP WITH CLEAR 

• HIGH SPEED 
fMAX = 80 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f!A (MAX.) AT TA = 25 'C 

• COMPATIBLE WITH TTL OUTPUTS 
VrH = 2V (MIN.) VrL = O.SV (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

" SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS· 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS273 

DESCRIPTION 
The M54/74HCT273 is a high speed CMOS OCTAL 
D-TYPE FLIP FLOP WITH CLEAR fabricated in si
licon gate C2MOS technology. It has the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. Information signals 
applied to D inputs are transferred to the Q outputs 
on the positive-going edge of the clock pulse. 
When the CLEAR input is held low, the Q output are 
in the low logic level independent of the other inputs. 
All inputs are equipped with protection circuits 
against static drscharge and transient excess volt
age. This rntegrated 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 I-ISC2MOS systems witll 
TTL and NMOS components. They are also plug in 
replacements for LSTTL devrces giving a reduction 
of power consumption. All inputs are equipped with 
protection circuits against static discharge and tran
sient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 
·-------------

1\IPlJT 

L_ __j 

February 1 993 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceram1c Package) 

C1R 
(M1cro Package) (Ch1p Carner) 

j ORDER CODES : 
I M54HCT273F1 R M74HCT273M1 R , 

L' M74HCT273B1 R M74HCT273C1 R i 
------------------" 

PIN CONNECTIONS (top view) 

'NC~ 
No ln1ernal 
Connect1on 

Oo 

oo 

01 

o, 

02 

02 

OJ 

03 

GNO 

01 

Q 1 

Q 2 

02 

03 

L_ _________ _ 

07 

0& 

06 

Os 

0 5 

0 4 

0 4 

CLOCK 

07 

0 6 

0 6 

QS 

OS 
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M54/M74HCT273 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 CLEAR Master Reset Input 
(Active LOW) 

2, 5, 6, 9, QO to 07 Flip Flop Outputs 
12, 15, 16, D1 01 

19 D2 02 

3, 4, 7, 8, DO to D7 Data Inputs D3 03 

13, 14, 17, D4 04 
18 D5 05 

11 CLOCK Clock Input (LOW to D6 06 
HIGH, Edge Triggered) 

D7 07 
10 GND Ground (OV) 

D8 08 
20 Vee Positive Supply Voltage 

LC11800 

TRUTH TABLE 

INPUTS OUTPUS FUNCTION 
CLEAR CLOCK D QA 

L X X L CLEAR 

H s L L 

H s H H 

H l__ X On NO CHANGE 
X. Don't Care 

LOGIC DIAGRAM 

00 01 02 OJ 04 0 5 06 07 
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M54/M74HCT273 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK 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 IGNO DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsla Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) sao· oc 

Absolute Max1mum Ra~ngs are those values beyondwh1ch damage to the dev1ce may occur. Functional operation under these cond1~on IS not1mphed. 
(") 500 mW: = 65 •c derate to 300 mw by 10mWfC· 65 •c to 85 OC 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tr Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M74HCT273 

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. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VI= lo=-20 ~A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or 
VIL 

lo=-4.0 rnA 4.18 4.31 4.13 4.10 

VOL Low Level Output VI = lo= 20 ~A 0.0 0.1 01 0.1 
Voltage 

4.5 V1H v 
or lo= 4.0 rnA 0.17 0.26 0.33 0.4 
ViL 

h Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 ~A 
Current 

ll.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply V1 = 0.5Vor 
current VI= 2.4V 

Other lnpuls at 
Vee or GND 

lo= 0 
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M54/M74HCT273 

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 (V) 
Min. Tvo. Max. Min. Max. Min. Max. 

ITLH Output Transition 4.5 9 15 19 22 ns 
ITHL Time 

tPLH Propagation 4.5 19 30 38 45 ns 
tPHL Delay Time 

!CLOCK- 0\ 
tPLH Propagation 4.5 22 32 40 48 ns 
tPHL Delay Time 

ICLEAR- 0\ 
fMAX Maximum Clock 4.5 30 71 24 MHz 

Freauencv 

C1N lnout Caoacitance 5 10 10 10 oF 
Gpo(*) Power Dissipation 29 pF 

Caoacitance 
(*) Gpo is defined as the value of the IC's internal equ1valent capac1tance wh1ch 1s calculated from the operat1ng current consumption Without load 
(Refer to Test C~rcu1t). Average operting current can be obta1ned by the follow1ng equat1on lee(opr) ~Cpa • Vee • fiN+ lcc/8 (per Flip Flop), and the 
total CPD when n pes of Flip Flop operate can be gained by the following equations: CPD (total) ~ 32 + t 1 x n 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

,.--------------------- 3V 

CLEAR 

CK CLOCK 

,.---------- VoH 

CLEAR=" H" 
Dn =MH'' SC068.ol0 

TEST CIRCUIT Icc (Opr.) 

6ns 6ns 

00 

05 
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• HIGHSPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 21J.A (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS279 

DESCRIPTION 
The M54/7 4HC279 is a high speed CMOS QUAD S 
-R LATCH fabricated in silicon gate C2MOS techno
logy. It has the same high speed performance of 
LSTIL combined with true CMOS low power con
sumption. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

Vee=;]--: 

-CJ I·:,~ -

1--J GND --

.- Vee 

GND 

March 1993 

NC= 

M54HC279 
M74HC279 

QUADS- R LATCH 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC279F1 R M74HC279M1 R 
M74HC279B1 R M74HC279C1 R 

PIN CONNECTIONS (top view) 

liii 12' ~ ~~~~~ 
> 

52 R" 
(). Q 

NC NC 

ii 352 

5 351 

No Internal 
Connection 

d ~ ~ ~I~ 
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M54/M74HC279 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1, 5, 10. 14 1R to4R Reset Inputs (Active LOW) 

2, 3, 6, 11, 1S1, 182,25, Set Inputs (Active LOW) 
12, 15 3S1,3S2,4S 

4, 7,9, 13 10to4Q Outputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

TRUTH TABLE 

S# R Q 

H H 00 

L H H 
H L L 

L L H 
NOTE. QO- THE LEVEL OF Q BEFORE THE INDICATED INPUT 
CONDITION WAS ESTABLISHED. 

# FOR LATCHES WITH DOUBLES INPUT: 
H = BOTH S INPUTS HIGH 
L =ONE OF BOTH INPUTS LOW 

LOGIC DIAGRAM 

s* ~------------------~ 
Si----,--~ 

52---L.-1 

5-10!0/1 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Ts1 Storage Temperature 

TL Lead Temperature (10 sec) 

IEC LOGIC SYMBOL 

1 S1 

1S2 

1'R 

zs 
ZR 

3S1 

3S2 

3R 

4S 

4R 

*FOR LATCH WITH 
ONES/INPUT 

Value 
-0.5 to +7 

LC12240 

-0.5 to Vee+ 0.5 

-0.5 to Vee + 0.5 

+20 

±20 

+25 

±50 

500 (*) 

-65 to +150 

300 

Unit 
v 
v 
v 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

" Absolute Max1mum Rat1ngs are those values beyondwh1ch damage to the dev1ce may occur. Funcbonal operat1on under these condition IS not1mpl1ed. 
(*) 500 mW: = 65 "C derate to 300 mW by 1 OmWfC: 65 "C to 85 °C 
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M54/M74HC279 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee I v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

!,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

V1H High Level Input ..1.:2_ 1.5 1.5 1.5 
Voltage ~ 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 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level 2.0 
Vt = 

1.9 2.0 1.9 1.9 
Output Voltage 

-
lo=-20 ).!A ~ VtH 4.4 4.5 4.4 4.4 

v 
6.0 or 5.9 6.0 5.9 5.9 -
~ VtL 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 ..1.:2_ 
VI = 

0.0 0.1 0.1 0.1 
Voltage 

~ V1H 
lo= 20 ~A 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ 
VtL 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 

:l1 Input Leakage 
6.0 

Vt =Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 2 20 40 ~A 
Current 

3/5 

671 



M54/M74HC279 

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. 

lrLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation ~ 45 130 165 195 
tPHL Delay Time 

~ 15 26 33 39 ns 
(81, 82- Q) 6.0 13 22 28 33 

tPLH Propagation ~ 38 100 125 150 
tPHL Delay Time 4.5 12 20 25 30 ns 

(8-Q) r--
6.0 10 17 21 26 

tPHL Propagation ~ 42 120 150 180 
Q?layTime 

~ 14 24 30 36 ns 
(R- Q) 6.0 12 20 26 31 

C1N Input Capacitance 5 10 10 10 pF 

Gpo (•) Power Dissipation 18 pF 
Capacitance .. ( ) Ceo IS defined as the value of the IC s mternal equ1valent capacitance wh1ch 1s calculated from the operating current consumption Without load 

(Refer to Test Circuit). Average opert1ng current can be obtained by the following equat1on. lcc(opr) =Ceo· Vee· f1N + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 
6ns 

5,51,52 R 

a a 

S-10393 ITHL 
S-10394 
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TEST CIRCUIT Icc (Opr.) 

6ns 6ns 

-ro·'·__ ;r\-Vcc 
\__GND 

6ns 6ns S-10395 

M54/M74HC279 
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• HIGH SPEED 
tpo = 22 ns (TYP.) at Vee = 5 V 

• LOW POWER DISSIPATION 
Icc= 411A (MAX.) at TA = 25 ·c 6 V 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS280 

DESCRIPTION 

The M54/74HC280 is a high speed CMOS 9-BIT 
PARITY GENERATOR fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
consumption. 

It is composed of nine data inputs (A to I) and 
odd/even parity outputs (L ODD and LEVEN). The 
nine data inputs control the output conditions. When 
the number of high level inputs is odd, LODD output 
is kept high and LEVEN output low. Conversely, 
when the number is even , LEVEN output is kept 
high and LODD low. 

This IC generates either odd or even parity making 
it flexible application. 

The word-length capability is easily expanded by ca
scading. 

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

October 1992 

M54HC280 
M74HC280 

9 BIT PARITY GENERATOR 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC280F1 R M74HC280M1 R 
M74HC280B1 R M74HC280C1 R 

PIN CONNECTIONS (top view) 

'cc 

::r:: ~ u u u. 
Z}' 

NC 

NC 

No Internal 
Connection 

c 
c c 
0 ;.,>; u 
W <:> z < m 
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M54/M74HC280 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT 

~-----

GND GND 

.L.. --

TRUTH TABLE 

NUMBER OF INPUTS A THRU I THAT ARE HIGH 
OUTPUT 

LEVEN LODD 

0,2,4,6,8 H L 

1, 3, 5, 7, 9 L H 

LOGIC DIAGRAM 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

5, 6 :E EVEN, Parity Outputs 
:EODD 

8, 9, 10, A to I Data Inputs 
11, 12, 13, 

1, 2, 4 

3 NC No Connection 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

I1K DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC280 

IEC LOGIC SYMBOL 

A 

c 
D 

G 

H 

2K 

(5) E 
EVEN 

E 
ODD 

LC11790 

Value 

-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee + 0.5 

±20 

±20 

Unit 
v 
v 
v 

mA 
mA 

lo DC Output Source Sink Current Per Output Pin ±25 mA 
Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rabngsarethose values beyondwh1ch damage to the dev1ce may occur. Functional operabon under!hesecond1bon 1s not1mphed. 
(*) 500 mw: = 65 "C derate to 300 mw by 1 omwfc: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC280 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VrH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level 2.0 
Vr= 

1.9 2.0 1.9 1.9 
Output Voltage 

-
lo=-20 J.IA 4.5 VrH 4.4 4.5 4.4 4.4 - v 

6.0 or 5.9 6.0 5.9 5.9 -

~ VrL 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 ~ v, = 
0.0 0.1 0.1 0.1 

Voltage ~ VrH 
lo= 20 J.lA 0.0 0.1 0.1 0.1 

v 
..§..2__ or 0.0 0.1 0.1 0.1 

~ VrL 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 

h Input Leakage 
6.0 

Vr = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 Vr = Vee or GND 4 40 80 J.IA 
Current 

4/5 

678 



M54/M74HC280 

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. 

tTLH Output Transition ~ 30 75 95 110 
tTHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation ~ 80 200 250 290 
tPHL Delay T1me 

~ 26 40 50 58 ns 
(CLOCK- Q) 6.0 22 34 43 49 

c1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 61 
pF 

Capacitance 
(') Gpo 1s defined as the value of the IC's mternal equivalent capac1tance which IS calculated from the operatJng current consumpt1on Without load. 
(Refer to Test CirCUit). Average operting current can be obtained by the following equat1on. Icc( apr)= CPD ·Vee· f1N + Icc 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

!>~ 10391 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT· 
CHING CHARACTERISTICS TEST. 

m SCiS·THOMSON '":"!/ li>llli:a'J©lli~rn~:~a'J©Ii!ll©!!l 
515 
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• HIGH SPEED 
tpo = 17 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 ~A (MAX.) AT 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
.tPLH = tPHL 

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

• FULL-CARRY LOOK-AHEAD ACROSS THE 
FOUR BITS 

• PARTIAL LOOK-AHEAD WITH THE ECONOMY 
OF RIP PLY CARRY 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS283 

DESCRIPTION 

The M54/74HC283 is a high·speed CMOS 4-BIT BI
NARY FULL ADDER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance· of LSTTL combined with true CMOS low 
power consumption. 

Sum (:E) outputs are provided for each bit and a re
sultant carry (C4) is obtained from-the-fourth bit. This 
.adder features full internal look ahead across all four 
bits. A 4 x n binary adder is easily built up by casca
ding without any additional logic. 

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

October 1992 

M54HC283 
M74HC283 

4 BIT BINARY FULL ADDER 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC283F1R M74HC283M1R 
M74HC283B1 R M74HC283C1 R 

PIN· CONNECTIONS (top view) 

82 

A2 

:>:I 

AI 

81 

co 

A2 

"" NC 

AI 

81 

83 

A3 

A4 

84 

::>:4 

C4 

A3 

:>:3 

NC 

A4 

84 

No Internal 
Connection 
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M54/M7 4H C283 

TRUTH TABLE (1 bit) BLOCK DIAGRAM 

INPUTS OUTPUTS 

Bn An Cn-1 Ln Cn 

L L L L L 64 

A4 

L L H H L 

L H L H L 
63 

A3 

L H H L H 
82 

H L L H L A2 
~2 

H L H L H 
61 

H H L L H A1 
~, 

H H H H H co 

LOGIC DIAGRAM 

84 

C4 

A4 

:>:4 

AJ 

:>:3 

82 

A2 

"' 
81 

"' 
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M54/M74HC283 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee 

INPUT 

GND GND 

-

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

4, 1, 13, 10 Z:1 to L4 Sum Outputs 

5,3, 14,12 A1 to A4 A Operand Inputs 

6, 2, 15, 11 81 to 84 8 Operand Inputs 

7 co Carry Input 

9 C4 Carry Output 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

A, 

] 
~ (4) 

{ 
l:l 

A, 
l:, 

A3 
l:, 

A4 
E4 

B I 

} B2 

83 

s. 
Co 

Co 

LC11760 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IlK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 5oo n mW 

Tslg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngsarethose values beyondwh1ch damage to the dev1ce may occur Functional operation under these cond1t1on IS not 1mphed 
(") 500 mW: "65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC283 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Senes -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH H1gh Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 J.!A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
Ia= 20 J.!A 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ VIL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.IA 
Current 
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M54/M74HC283 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = 1f = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 95 210 265 315 
tPHL Delay Time 

~ 27 42 53 63 ns 
(An, Bn- L:n) 

6.0 22 36 45 54 

tPLH Propagation ~ 80 195 245 295 
tPHL Delay Time 

~ 25 39 49 59 ns 
(An, Bn- C4) 

6.0 20 33 42 50 

tPLH Propagation ~ 60 150 190 225 
tPHL Delay Time 4.5 20 30 38 45 ns 

(CO- L:n) 1-
6.0 17 26 32 38 

tPLH Propagation ~ 60 150 190 225 
IPHL Delay Time 

~ 20 30 38 45 ns 
(CO- C4) 

6.0 17 26 32 38 

C1N lnfl_ut Capacitance 5 10 10 10 pF 

Cpo (") Power Dissipation 126 
pF Capacitance 

(*) Cpo 1s defined as the value of the IC's mternal equ1valent capacitance wh1ch 1s calculated from the operatrng current consumptron w1thout load. 
(Refer to Test C1rcu1t). Average operting current can be obtained by the following equation lcc(opr) ~Ceo • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS 
TEST WAVEFORM 

Gns 6ns 

INPUT 

OUTPUT 
(AT POSITIVE PULSE) 

OUTPUT 
(AT NEGATIVE PULSE) 

S-10188 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWIT· 
CHING CHARACTERISTICS TEST. 
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M54/7 4H C292/7292 
M54/74HC294/7294 

PROGRAMMABLE DIVIDERffiMER 

• HIGH SPEED 
fMAX = 70 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 mA (MAX.) at TA = 25 °C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI= loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

.. _..PIN AND FUNCTION COMPATIBLE WITH 
54/7 4LS292/294 

DESCRIPTION 

The 54/74HC292/7292 and HC294/7294 are high 
speed CMOS PROGRAMMABLE'DIVIDER!TIMER 
fabricated with silicon C2MOS technology. 

They achieve.the high speed operation similar to 
equivalent LSTIL while maintaining the CMOS low 
power dissipation. 

These devices are programmable frequency 
dividers. The types have two clock inputs, either one 
may be used for clock gating. (see the function 
table). The HC292/7292 can divide from 22 to 231 , 

and the HC294/7294 can divide from 22 to 215. The 

PIN CONNECTION (top view) 

HC292 
HC7292 

October 1993 

HC294 
HC7294 

·~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 
ORDER CODES : 

M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

types feature an active-low clear input to initialize 
the state of all flip-flops. To. ,facilitate incoming 
inspection, test points are provided. (TP1, TP2 and 
TP3 on the HC292/7292 and TP on the 
HC294/7294). All ·inputs are equipped with 
protection circuits against static discharge and 

· transient excess voltage. 

HC292/294 have Q output with "Totem pole" 
configuration and test point TP with "Open Drain" 
output configuration. 

HC7292/7294 have all outputs 'Totem Pole". 

·HC292 
HC7292 

w Ill u u u z., 

c 
z u u 

0 1.!> z z "' 

HC294 
HC7294 
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M54/M7 4HC292/7292/294/7294 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(TOTEM POLE OUTPUT) 

-Vee Vee~--: 

INPUT -CJ I o~;pm ............ 

GND GND 1--J 

PIN DESCRIPTION (HC292/7292) 

PIN No SYMBOL NAME AND FUNCTION 
4, 5 CLK1, input Clock 

CLK2 

1, 2, 10, A toE Program Inputs 
14, 15 

3,6, 13 TP1, TP2, Test Point Outputs 
TP3 

11 CLR Clear (Active LOW) 

7 Q Output 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC292/HC7292 

LC12940 

TRUTH TABLE 

CLEAR CLOCK1 
L X 
H I 
H L 

H H 
H X 

2/9 
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INPUT AND OUTPUT EQUIVALENT CIRCUIT 
(OPEN DRAIN OUTPUT, HC292/294) 

INPUT 

r Vee 

~~------

GND ... GND 

SCOS710 

PIN DESCRIPTION (HC294/7294) 

PIN No SYMBOL NAME AND FUNCTION 
4, 5 CLK1, input Clock 

CLK2 

1, 2, 14, 15 A to D Prooram Inputs 

3 TP1 Test Point Output 

11 CLR Clear (Active LOW) 

7 Q Output 

8 GND Ground (OV) 

16 Vee Positive Supply Voltaqe 

HC294/HC7294 

LC12950 

CLOCK2 Q OUTPUT MODE 
X CLEARED TO L 
L UP COUNT 

I 
X NO CHANGE 

H 
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M54/M74HC292/7292/294/7294 

LOGIC DIAGRAM (HC294/7294) 
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M54/M74HC292/7292/294/7294 

FUNCTION TABLE (HC292/7292) 

PROGRAMI\IING FREQUENCY DIVISION 
INPUTS Q TP1 TP2 TP3 

E D c B A BINARY DECIMAL BINARY DECIMAL BINARY DECIMAL BINARY DECIMAL 

L L L L L Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit 

L L L L H Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit 

L L L H L 22 4 29 512 i7 131,072 224 16,777,216 

L L L H H 23 8 29 512 217 131,072 224 16,777,216 

L L H L L 24 16 29 512 2'7 131,072 224 16,777,216 

L L H L H 25 32 29 512 2'7 131,072 224 16,777,216 

L L H H L 26 64 29 512 2'7 131,072 224 16,777,216 

L L H H H 27 128 29 512 2'7 131,072 224 16,777,216 

L H L L L 28 256 29 512 2'7 131,072 22 4 

L H L L H 29 512 29 512 2'7 131,072 22 4 

L H L H L io 1,024 29 512 217 131,072 24 16 

L H L H H 211 2,048 29 512 217 131,072 24 16 

L H H L L 212 4,096 29 512 217 131,072 26 64 

L H H L H 213 8,192 29 512 217 131,072 26 64 

L H H H L 214 16,384 29 512 Disabled Low 28 256 

H H H H H 2'5 32,768 29 512 Disabled Low 28 256 

H L L L L i6 65,536 29 512 23 8 210 1,024 

H L L L H 217 131,072 29 512 23 8 210 1,024 

H L L H L 218 262,144 29 512 25 32 212 4,096 

H L L H H 219 524,288 29 512 25 32 212 4,096 

H L H L L 220 1,048,576 29 512 27 128 2'4 16,384 

H L H L H 221 2,097,152 29 512 27 128 214 16,384 

H L H H L 222 4,194,304 Disabled Low 29 512 216 65,536 

H L H H H 223 8,388,608 Disabled Low 29 512 i6 65,536 

H H L L L 224 16,777,216 23 8 2" 2,048 218 262,144 

H H L L H 225 33,554,432 23 8 2" 2,048 2'8 262,144 

H H L H L 226 67,108,864 25 32 213 8,192 220 1,048,576 

H H L H H 227 134,217,728 25 32 213 8,192 220 1,048,576 

H H H L L 228 268,435,456 27 128 2'5 32,768 222 4,194,304 

H H H L H 229 536,870,912 27 128 215 32,768 222 4,194,304 

H H H H L 230 1,073,741,824 29 512 217 131,072 224 16,777,216 

H H H H H 231 2,147,483,648 29 512 2'7 131,072 224 16,777,216 
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M54/M7 4H C292/7292/294/7294 

FUNCTION TABLE (HC294/7294) 

PRQG!AMI,lNG FREQUENCY DIVISION 
INPUTS Q TP 

D c B A BINARY DECIMAL BINARY DECIMAL 

L L L L Inhibit Inhibit Inhibit Inhibit 

L L L H Inhibit Inhibit Inhibit Inhibit 

L L H L 22 4 29 512 

L L H H 23 8 29 512 

L H L L 24 16 29 512 
L H L H 25 32 29 512 
L H H L 26 64 29 512 
L H H H 27 128 Disabled Low 

H L L L 28 256 22 4 
H L L H 29 512 23 8 
H L H L 210 1,024 24 16 
H L H H 211 2,048 25 32 
H H L L 212 4,096 26 64 

H H L H 213 8,192 27 128 
H H H L 214 16,384 28 256 

H H H H 215 32,768 29 512 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
iJK DC lnout Diode Current + 20 mA 

loK DC Oulout Diode Current + 20 mA 

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

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (') mW 

Tst Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Ratingsarethosevaluesbeyond which damagetothedevice may occur. Functional operation under these conditions is not implied 

(") 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supplv Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HCSeries -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee- 4.5 V o to 500 

Vee- 6 V 0 to 400 
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M54/M74HC292/7292/294/7294 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 V1H 
lo=-20 J.lA 4.4 4.5 4.4 4.4 

(Q) '--- v 
6.0 or 5.9 6.0 5.9 5.9 

'--- VIL 4.5 lo=-4.0 rnA 4.18 4.31 4.13 4.10 
'---

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoH High Level 2.0 
VI= 

1.9 2.0 1.9 1.9 
Output Voltage '--- lo=-20 J.lA 4.5 VIH 4.4 4.5 4.4 4.4 
(TP) (for HC7292 '--- v 
HC7294 only) ~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-1.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-1.3 rnA 5.68 5.8 5.63 5.60 

VOL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

Ia= 20 J.lA 0.0 0.1 0.1 0.1 
(Q) v 

~ or 0.0 0.1 0.1 0.1 

~ VIL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

VoL Low Level Output ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

Ia= 20 J.lA 0.0 0.1 0.1 0.1 
(TP) 

~ or 0.0 0.1 0.1 0.1 
v 

~ 
VIL Ia= 1.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 1.3 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 
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M54/M7 4H C292/7292/294/7294 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time ~ 8 15 19 22 ns 

(Q) 
6.0 7 13 16 19 

ITLH Output Transition ~ 116 225 280 340 
ITHL Time ~ 29 45 56 68 ns 

(TP) 6.0 25 38 48 57 

tPLH Propagation ~ 160 350 440 ns 
tPHL Delay Time ~ for HC292/7292 46 70 88 105 

(CK- Q) 6.0 39 60 75 90 

tPLH Propagation ~ 145 330 415 
tPHL Delay Time ~ for HC294/7294 43 66 83 15 ns 

(CK-Q) 6.0 37 56 71 84 

tPHL Propagation ~ 130 320 400 210 
Delay Time ~ for HC292/7292 42 64 80 100 ns 
(CLR- Q) 

6.0 36 54 68 81 

tPHL Propagation ~ 110 260 325 390 
Delay Time 

~ 
for HC294/7294 34 52 65 78 ns 

(CLR- Q) 
6.0 29 44 55 66 

fMAX Maximum Clock ~ 5.0 21 4 3.4 
Frequency 

~ 
for HC292/7292 27 64 22 18 MHz 

6.0 32 75 26 21 

I MAX Maximum Clock ~ 6.0 20 5 4 
Frequency 

~ 
for HC294/7294 32 64 26 21 MHz 

6.0 38 75 31 25 

tw(H) Minimum Pulse ~ 40 75 95 110 
tw(L) Width ~ 8 15 19 22 ns 

(CLOCK) 6.0 7 13 16 20 

tw(L) Minimum Pulse ~ 48 125 155 190 
Width ~ for HC292/7292 12 25 31 38 ns 
(CLEAR) 

6.0 10 21 26 32 

tw(L) Minimum Pulse ~ 40 100 125 150 
Width 

~ for HC294/7294 10 20 25 30 ns 
(CLEAR) 

6.0 9 17 21 26 

tREM Minimum ~ 5 5 5 
Removal Time 

~ 
for HC292/7292 5 5 5 ns 

6.0 5 5 5 

tREM Minimum ~ 0 0 0 
Removal Time ~ for HC294/7294 0 0 0 ns 

6.0 0 0 0 

C1N In out Caoacitance 5 10 10 pF 
Gpo(*) Power Dissipation for HC292/7292 21 

pF Capacitance for HC294/7294 23 
(") Ceo 1s def1ned as the value of the IC's Internal equ1valent capacitance wh1ch IS calculated from the operabng current consumptiOn Without load. 
(Refer to Test CircUit). Average operting current can be obtained by the following equat1on. lcc(opr) ~ Cec • Vee • f1N + Icc 
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M54/M74HC292/7292/294/7294 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

O.TP 

6ns 

CLOCK 

O.TP 

TEST CIRCUIT Icc (Opr.) 

HC292/HC7292 

6ns 6ns 

Gns 

'REM 

r--vcc 

r----f.__ GND 

r--- vaH 
I 

I 

'------------i~---- VoL 

S-10156 

HC294/HC7294 

GND 

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

Q 

TP 

s -1055 
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M54HC298 
M74HC298 

QUAD 2 CHANNEL MULTIPLEXER/REGISTER 

• HIGH SPEED 
fMAX = 73 MHz (typ.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41-!A (MAX.) ATTA= 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS298 

DESCRIPTION 
The M54/7 4HC298 is a high speed CMOS QUAD 2-
CHANNEL MULTIPLEXER/REGISTER fabricated 
in silicon gate C2MOS technology. 

It has the same high speed performance of LSTTL 
combined w1th true CMOS low power consumption. 
These circuits are controlled by the signals WORD 
SELECT and CLOCK. When the WORD SELECT 
input is taken low Word 1 (A 1, B1, C1 and D1) is pre' 
sented to the mput of the flip-flops, and when WORD 
SELECT IS high Word 2 (A2, B2, C2 and D2) is pre
sented to the inputs of the flip-flops. The select word 
is clocked to the outputterminals on the negative ed
ge of the clock pulse. All inputs are equipped with 
protection circuits against static discharge and tran
sient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

, Vee 

INPUT 

-----· 
GND GND 

,_ -

October 1 992 

NC~ 

B1R 
(Plastic Package) 

M1R 
(M1cro Package) 

F1R 
(Ceramic Package) 

C1R 
(Ch1p Carner) 

ORDER CODES : 
M54HC298F1R M74HC298M1R 
M74HC298B1R M74HC298C1R 

PIN CONNECTIONS (top view) 

OUTPUTS 

::; :;; u u < z"' 0 

AI QB 

Bl QC 

NC NC 

C2 ao 
02 

' 
, 

" " " 

No Internal 
0 

Connect1on ;;; z u 

"' z 
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M54/M74HC298 

TRUTH TABLE 

INPUTS OUTPUTS 

WORD SELECT CLOCK QA QB QC QD 

L l__ a1 b1 c1 d1 

H L a2 b2 c2 d2 

X s QAO QBO QCO QDO 
X DON T CARE (INCLUDING TRANSITION) 
at. a2, ETC ·THE LEVEL OF STEAV STATE INPUT AT at, a2, etc 
QAO, QBO, ETC THE LEVEL OF QA, QB, ETC ENTERED ON THE MOST RECENT NEGATIVE TRANSITION OF THE CLOCK INPUT 

LOGIC DIAGRAM 

WORD 
SELECT 

A1 

OA 

A2 

81 

08 

82 

C1 

C2 

01 

ao 

02 

" CLOCK 
~-'ilno 
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M54/M74HC298 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1,2,5,6 A2, 82, Word 2 Data Inputs 
C2, D2 

3,4, 7,9 A1,B1, Word 1 Data Inputs 
C'K 

C1, D1 AI 

12 to 15 QAto QD Outputs A2 
OA 

10 WORD Word Select Input 
SELECT 

81 
08 

82 

11 CLOCK Clock Input (HIGH to 
LOW, Edge-triggered} 

Cl 
oc 

C2 

8 GND Ground (OV} 01 
OD 

16 Vee Positive Supply Voltage 02 

LCt17~0 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
I1K DC Input Diode Current ±20 rnA 

loK DC Output Diode Current +20 rnA 

lo DC Output Source Sink Current Per Output P1n +25 rnA 

lee or IGND DC Vee or Ground Current +50 rnA 

Po Power Dissipation 500 (*} mW 

Tsla Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec} 300 oc 
Absolute Maxtmum Rattngs are those values beyond whtch damage to the devtce may occur. Functtonal operanon under these condtbon ts not tmphed 
(") 500 mW:" 65 'C derate to 300 mW by 10mWfC. 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Vee 

VI 

Vo 

Top 

tr,tt 

Parameter 

Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature: M54HC Series 

Input R1se and Fall Time 

M74HC Series 

Vee= 2 V 

Vee= 4.5 V 

Vee= 6 V 

r== SCS·1HOMSON 
~"!I li>Jo~:oo§~r<©rrlil©ooo~:iil 

Value Unit 

2 to 6 v 
0 to Vee v 
o to Vee v 

-55 to+ 125 oc 
-40 to +85 oc 
0 to 1000 ns 

0 to 500 

o to 400 
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M54/M74HC298 

DC SPECIFICATIONS 

Test Conditions Value 

Symbol Parameter Vee 
TA=25°C -40 to 65 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH H1gh Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 11A 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

_!§_ V1L lo=-4.0 mA 4.16 4.31 4.13 4.10 

6.0 lo=-5.2 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output __g._Q_ 
V1 = 

0.0 0.1 0.1 0.1 
Voltage _!§_ V1H 

lo= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

_!§_ V1L 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 

h Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 I! A 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 I! A 
Current 
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M54/M74HC298 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time 4.5 8 15 19 22 ns 

-
6.0 7 13 16 19 

IPLH Propagation 2.0 45 125 155 190 -
IPHL Delay T1me ns 

~ 15 25 31 38 
(CLOCK- Q) 6.0 13 21 26 32 

fMAX Maximum Clock ~ 7 22 5.6 46 
Frequency ~ 35 67 28 23 MHz 

6.0 41 79 33 25 

lw(HI Minimum Pulse ~ 18 75 95 110 
lw(LI Width 4.5 6 15 19 22 ns 

(CLOCK) r--
6.0 6 13 16 19 

Is Minimum Set-up ~ 12 50 65 75 
T1me 

~ 3 10 13 15 ns 
(A, B, C, D) 6.0 2 9 11 13 

Is M1mmum Set-up ~ 30 75 95 110 
T1me 

~ 8 15 19 22 ns 
(W.S.) 6.0 6 13 16 19 

lh Minimum Hold ~ 25 30 40 
Time 

~ 5 6 8 ns 
(A, B, C, D) 6.0 4 5 7 

lh Minimum Hold 2.0 0 0 0 
Time r--

ns 
~ 0 0 0 

(W.S.) 6.0 0 0 0 
C1N Input Capacitance I 5 10 10 10 pF 

Gpo(*) Power DissipatiOn 

I I 
39 

pF 
Capacitance 

n 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 opert1ng current can be obtamed by the following equation lce(opr) =Ceo • Vee • f1N + led4 (per bit), and the CPO for 
operat1ng current can be obtained by the follow1ng equat1on CPO = 27 + 12 x n 
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M54/M74HC298 

SWITCHING CHARACTERISTICS TEST _WAVEFORM 

CLOCK 

QA, QB, QC,QD 

TEST CIRCUIT 

6ns 6ns 

'w 

9Q•f. 

so•r. 
10'1. 

GNO 

'w 

ClOCK~ 

woRo 11 r 
SELECT _j L___j 

A,B, C, D, 

w. 5. 

CLOCK 

':>-99111 

=t'"~ . . J"' 
Vee 

GND 

.,. 
I 

~ Vee 

GND 

., -9981 

TRANSITION TIME AND V,H, V,L OF INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC299 
M54/74HC323 

HC299 8 BIT PI PO SHIFf REGISTER WITH ASYNCHRONOUS CLEAR 
HC323 8 BIT PI PO SHIFf REGISTER WITH SYNCHRONOUS CLEAR 

• HIGH SPEED 
fMAX = 42 MHz (TYP.) AT Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 4JlA (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS FOR QA' TO OH' 
15 LSTTL LOADS FOR QA TO QH 

• SYMMETRICAL OUTPUT IMPEDANCE 

l loH I = loL = 6 mA (MIN.) FOR OA, TO OH, 
loH = loL = 4 mA (MIN.) FOR OA, TO OH 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS299 

DESCRIPTION 

The M54/74HC299/323 are high speed CMOS 8-
BIT PIPO SHIFT REGISTERS (3-STATE) fabrica
ted with silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power consumption. 

These devices have four modes (HOLD, SHIFT 
LEFT, SHIFT RIGHT and LOAD DATA). Each mode 
is chosen by two function selectJ!]Juts (SO, S1 ). 
When one or both enable inputs, (G1, G2) are high, 
the eight inpuVoutput terminals are in the high
impedance state ; however sequential operation or 
clearing of the register is not affected. 

Clear function on the HC299 is asynchronous to 
CLOCK, while the HC323 is cleared synchronous to 
clock. 

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

October 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

0 
M1R C1R 

(Mrcro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

50 Vee 

G1 5> 

ii2 SL 

GIQG OH 

QA" 

SR 

I;; je; 0 u 
"',;-' 

;;; 

" SL 

QH" 

16 H/QH 

15 F/QF 

QA" " D/QD 

' " " " " 
No Internal 

I@ 
i3 0 Connection 

0 
Q: g z iii "' "' u 
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M54/M74HC299/323 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT 
OUTPUT 

GND 
SC07450 

TRUTH TABLE 

INPUTS INPUTS/OUTPUTS OUTPUTS 

MODE --- FUNCTION OUTPUT 
CLOCK SERIAL CLEAR SELECTED CONTROL A/QA H/QH QA' QH' 

S1 so G1 * G2* (299) I (323) SL SR 

z L H H X X X X X z z L L 

CLEAR 
L L X L L X IS X X L L L L 

L X L L L X IS X X L L L L 

HOLD H L L L L X X X QAO QHO QAO QHO 

SHIFT H L H L L s X H H QGn H QGn 
RIGHT H L H L L s X L L QGn L QGn 

SHIFT H H L L L s H X QBn H QBn H 
LEFT H H L L L s L X OBn L QBn L 

LOAD H H H X X s X X a h a h 
* When one or both output controls are high, the eight, input/output terminals are in the high impedance state: however sequential operat1on orcleanng 
of the register is not affected. 
Z :HIGH IMPEDANCE 
QnO :THE LEVEL OF An BEFORE THE INDICATED STEADY STATE INPUT CONDITIONS WERE ESTABLISHED 
Onn :THE LEVEL ON On BEFORE THE MOST RECENT ACTIVE TRANSITION INDICATED BY l_ OR S 
a, h :THE LEVEL OF THE STEADY STATE INPUTS A. H, RESPECTIVELY 
X · DON'T CARE 
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M54/M74HC299/323 

LOGIC DIAGRAM (HC323) 

,--------=-~ ~ 

'----4-- ~ 

J 
~ -, 

~ ;;; r;; ,:; ;;: ~ I~ 3 
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TIMING CHART 

•ooc {'0 
CONTROL 
INPUTS 

S1 

SERIAL 
DATA 
INPUTS 

{

SR 

Sl 

OUTPUTS QA' 

9108 

CIOC 

INPUTS 
/OUTPUTS DIDO 

G/CG 

OUTPUTS OH' 

' 
t 

ASYNC SYNC 
CLEAR CLEAR 
{299) 1323) 

IEC LOGIC SYMBOLS 

HC299 

M54/M7 4H C299/323 

SHIFT RIGHT Stilf"T LEFT HOLD 

ASYNC SYNC 
ClEAR ClEAR 
U<J9l UlJJ 

HC299 
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M54/M74HC299/323 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 19 SO,S1 Mode Select Inputs 

2,3 G1, G2 3 State Output Enable Inputs (Active LOW) 

7, 13, 6, 14, 5, 15, 4, 16 A/QA to H/QH Parallel Data Inputs or 3 State Parallel Outputs (Bus Driver) 

8, 17 QA' to QH' Serial Outputs (Standard Output) 

9 CLEAR Asynchronous Master Reset Input (Active LOW) 

11 SR Serial Data Shift Right Input 

12 CLOCK Clock Input (LOW to HIGH, Edge-triggered) 

18 SL Serial Data Shift Left lllj)ut 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current + 20 rnA 

lo DC Output Source Sink Current Per Output Pin (QA -QH) ± 35 mA 

Ia DC Output Source Sink Current Per Output Pin (QA' -OH') ±235 rnA 

Icc or IGND DC Vee or Ground Current + 70 mA 

Po Power Dissipation 500 (*) mw 
Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Funct1onal operat1on under these cond1t1on IS not1mpl1ed. 
(') 500 mW. = 65 'C derate to 300 mW by 1 OmWfC· 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage o to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,t, Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

6/10 

708 



M54/M74HC299/323 

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 ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ 1.g 2.0 1.g 1.9 
Output Voltage ~ VI= 

lo=-20 !!A 4.4 4.5 4.4 4.4 

6.0 V1H 5.9 6.0 5.9 5.9 v 
QATOQH ~ or lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 VIL lo=-7.8 mA 5.68 5.8 5.63 5.60 

QA'TOQH' ~ 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 ~ 0.0 0.1 0.1 0.1 
Voltage ~ V1 = lo= 20 11A 0.0 0.1 0.1 0.1 

6.0 V1H 0.0 0.1 0.1 0.1 v 
QATOQH ~ or lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 VIL lo= 7.8 mA 0.18 0.26 0.33 0.40 

QA'TOQH' ~ 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 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

loz 3 State Output 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 J.lA 
Off-state Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 J.lA 
Current 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input !r = !t = 6 ns) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25°C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
ITHL Time ~ 50 7 12 15 18 ns 

(QA,QH) 6.0 6 10 13 15 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 
50 8 15 19 22 ns 

(QA',QH') 
6.0 7 13 16 19 

tPLH Propagation ~ 85 170 215 255 
tPHL Delay Time 

~ 
50 23 34 43 51 ns 

(CK - QA', QH') 
6.0 18 29 37 43 

tPHL Propagation ~ 85 175 220 265 
~Time 

~ 
50 for HC299 24 35 44 53 ns 

(CLR - QA', QH') 
6.0 18 30 37 45 
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M54/M7 4HC299/323 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

tPLH Propagation ~ 80 160 200 240 
tPHL Delay Time ~ 50 21 32 40 48 ns 

(CK-QA,QH) 6.0 17 27 34 41 

~ 100 200 250 300 

~ 150 26 40 50 60 ns 

6.0 21 34 43 51 

tPHL Propagation ~ 85 190 240 285 
~Time ~ 50 for HG323 24 38 48 57 ns 
(CLR - QA, QH) 6.0 18 32 41 48 

~ 105 230 290 345 

~ 150 for HC323 29 46 58 69 ns 

6.0 22 39 49 59 

IPZL 3 State Output ~ 60 130 165 195 
tPzH Enable Time ~ 50 RL = 1 KQ 17 26 33 39 ns 

6.0 13 22 28 33 

~ 78 170 15 255 

~ 
150 RL = 1 KQ 23 34 43 51 ns 

6.0 17 29 37 43 

tpLZ 3 State Output ~ 54 150 190 225 
IPHZ Disable Time ~ 50 RL = 1 KQ 19 30 38 45 ns 

6.0 16 26 32 38 

fMAX Maximum Glock ~ 6 12 4.8 4 
Frequency ~ 50 30 58 24 20 ns 

6.0 35 80 28 24 

lw(L) Minimum Pulse ~ 75 95 110 
tw(H) Width ~ 50 15 19 22 ns 

(CLOCK) 6.0 13 16 19 

tw(L) Minimum Pulse ~ 75 95 110 
Width ~ 50 for HC299 15 19 22 ns 
(CLEAR) 6.0 13 16 19 

Is Minimum Set-up ~ 100 125 150 
Time (SO, Sf) ~ 50 20 25 30 ns 
(SL, SR, A H) 6.0 17 21 26 
(CLEAR for 323) 

th Minimum Hold ~ 0 0 0 
Time (SO, Sf) 

~ 50 0 0 0 ns (SL, SR, A H) 6.0 0 0 0 
(CLEAR for 323) 

tREM Minimum ~ 50 65 75 
Removal Time 

~ 50 for HC299 10 13 15 ns 
(CLEAR) 6.0 9 11 13 

CIN lnout Gaoaeitanee 5 10 10 10 pF 
Gpo(*) Power Dissipation 170 

pF Capacitance 
(') Gpo 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 CirCUli). Average operting current can be obtained by the following equation. lcc(opr) =Gpo • Vee • f1N + Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

OAtoOH 

OA'to OH' 

HC299 

CLEAR 

QA to QH 

OA'to OH" 

CLOCK 

HC323 

CLOCK 

OA IO 01"' 

OA' to QH' 

Sns 

IPHL 

Sns 

GND 

VDH 

VOL 

twL 

vee 

GND 

VOH 

VOL 

Vee 

GND 

M54/M74HC299/323 

Sns 6ns-

SL, SR 
Vee 

SO, 51 
A IOH GND 

CLOCK 

GND 

Sns 

S-10061 

Gi. Gi 
vee 

GND 

VOH 

QA to QH 

VOL 

VOH 

OA to OH 

vot 

S-10061 
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M54/M74HC299/323 

TEST CIRCUIT Icc (Opr.) 
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ALL OUTPUTS 
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M54/74HC352 
·M54/74HC353 

HC352: DUAL 4 CHANNEL MUL TIPLEXER(INV.) 
HC353: DUAL 4 CHANNEL MULTIPLEXER 3 STATE OUTPUT(INV.) 

• HIGHSPEED 
tpo = 12 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4f1A (MAX.) AT TA = 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 4 mA (MIN.) 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS352/353 

DESCRIPTION 

The M54/74HC352 and M54/74HC353 are high 
speed CMOS DUAL 4 CHANNEL MULTIPLEXERS 
INVERTING fabricated with silicon gate C2MOS te
chnology. 
Both achieve high speed operation, similar to equi
valent LSTTL while maintaining the CMOS low po
wer dissipation. The designer has a choice of 
complementary output (HC352) and 3 state output 
(HC353). Each of these data (1 C0-1 C3, 2C0-2C3) 
is selected by the two add~ss !!!Puts A and B. 
Separate strobe inputs (1 G, 2G) are provided for 
each of the two four line sections. Taking the strobe 
input (1 G, 2G) high inhibits the outputs. The output 
of HC352 is fixed at logic low level and the output of 
HC353 has a high impedance, unconditionally. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

October 1993 

NC= 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

1C1 

2C1 

11' 

2Y 

=I~~ >tll~ 

1C3 A 

1C2 2C3 

NC 

1C1 

!CO 2C1 

No Internal 
Connection 

c 
I?:~ ~~~ ~ 
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M54/M7 4H C352/353 

TRUTH TABLE 

~~ECTINPUTS DATA INPUTS STROBE OUTPUTY 
B A Co c, 
X X X X 
L L L X 
L L H X 
L H X L 

L H X H 
H L X X 

H L X X 

H H X X 

H H X X 
X· Don't Care 
Z: H1gh Impedance 

LOGIC DIAGRAM 

A (14) 

8 (2) 

1CO (G) I 
I 
I 

1C1 (5) I 
I 
I 

1C2 (4) ~ 

I 
I 

1C3 (3) I 

1G (1) 
I 

HC352 

~ --------------------~ 
2CO (10)1 

2C1 (11) ~ 
I 

2C2 (12) I 

2C3 (13) ~ 

--------------------. 

SAME AS ABOVE 8LOCK 

I 
I 
I 
I 
I 
I 

I 
I 
I 

ZG (15) I : 
I I 
~------------------------~ 

LC13200 

2/6 

714 

iY (7) 

2Y (9) 

c2 
X 
X 
X 
X 

X 
L 

H 

X 
X 

A (14) 

8 (2) 

1CO (G) I 

1C1 (5) 

1C2 {4) 

1C3 (3) 

1G (1) 

2CO (10) I 
2C1 (11) 1 

I 
2C2 {12) I 

2C3 (13) ~ 

2G (15) I 
I 
I 

C3 

X 
X 
X 
X 
X 
X 
X 

L 

H 

G HC352 

H H 
L H 
L L 
L H 

L L 

L H 

L L 

L H 

L L 

HC353 

--------------------~ 
I 
I 
I 
I 

F====================. 

SAME AS ABOVE BLOCK 

L------------------------
LC13210 

HC353 

z 
H 
L 

H 
L 

H 
L 

H 
L 

iY (7) 

2Y (9) 



INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

IEC LOGIC SYMBOL 

A 

tG 

1Co 

1C, 

1Cz 

1C, 

2~ 

2Co 

2C, 

HC352 

ABSOLUTE MAXIMUM RATINGS 

1Y 

Symbol Parameter 

Vee Supply Voltage 

VI DC Input Voltage 

Vo DC Output Voltage 

IJK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Ts1g Storage Temperature 

TL Lead Temperature (10 sec) 

M54/M7 4H C352/353 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1,15 1G,2G Output Enable Inputs 

6,5,4,3 1Co to 1C3 Data Input from Source 1 

7 1Y Data Outputs from Source 1 

9 2Y Data Outputs from Source 2 

10, 11, 12, 2Co to 2C3 Data Input from Source 2 
13 

14,2 A, B Common Data Select 
Inputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

HC353 

A 

8 

tG 

1Co 

1C 1 

1c2 

IC3 

21i 
ZCo 

zc, 
2c2 

2Cz 

LC\~170 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

± 20 mA 

± 20 mA 

±25 mA 

±50 mA 

500 (.) mW 

-65 to+ 150 oc 
300 oc 

Absolute Max1mum Ra1lngsare1hose values beyond wh1ch damage to the dev1ce may occur. Functional operation underthesecond1t1on IS not 1mphed. 
(•) 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 
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M54/M7 4HC352/353 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage 

Vo Output Voltage 

Top Operating Temperature: M54HC Series 
M74HC Series 

tr,tl Input Rise and Fall Time Vee= 2 V 

Vee= 4.5 V 

Vee= 6 V 

DC SPECIFICATIONS 

Test Conditions 

Symbol Parameter Vee 
TA=25°C 

(V) 
54HC and 74HC 

Min. Typ. Max. 

ViH High Level Input ~ 1.5 
Voltage ~ 3.15 

6.0 4.2 

VIL Low Level Input ~ 0.5 
Voltage ~ 1.35 

6.0 1.8 

VoH High Level ~ VI= 
1.9 2.0 

Output Voltage _!§___ V1H 
lo=-20 !!A 4.4 4.5 

~ or 5.9 6.0 

~ V1L lo=-4.0 rnA 4.18 4.31 

6.0 lo=-5.2 rnA 5.68 5.8 

VoL Low Level Output ~ VI= 
0.0 0.1 

Voltage ~ V1H 
lo= 20 !!A 0.0 0.1 

~ or 0.0 0.1 

~ V1L lo= 4.0 rnA 0.17 0.26 

6.0 lo= 5.2 rnA 0.18 0.26 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 
Current 

loz 3 State Output V1 = V1H or V1L ±0.5 
Off State Current 6.0 Vo = Vee or GND 
(for HC353) 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 
Current 

4/6 ~ SGS·111DMSDN 
6. ""'!I ~D©Il'J@I!I!.Ire!i"llil@lliOII:$ 

716 

Value Unit 

2 to 6 v 
0 to Vee v 
0 to Vee v 

-55 to +125 oc 

-40 to +85 oc 

0 to 1000 ns 

0 to 500 

0 to 400 

Value 

-40 to 65 °C -55 to 125 °C Unit 
74HC 54HC 

Min. Max. Min. Max. 

1.5 1.5 

3.15 3.15 v 
4.2 4.2 

0.5 0.5 

1.35 1.35 v 

1.8 1.8 

1.9 1.9 

4.4 4.4 
5.9 5.9 

v 

4.13 4.10 

5.63 5.60 

0.1 0.1 

0.1 0.1 

0.1 0.1 
v 

0.33 0.40 

0.33 0.40 

±1 ±1 !!A 

±5 ±10 !!A 

40 80 !!A 



M54/M7 4HC352/353 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = tt = 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. 

hLH Output Transition ~ 30 75 95 110 

hHL Time 
~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 56 115 145 175 
tPHL Delay_Iime 

~ 14 23 29 35 ns 
(Cn-Y) 
for HC352 

6.0 12 20 25 30 

tPLH Propagation ~ 80 150 190 225 

tPHL DelayTlme 
~ 20 30 38 45 ns (A, B-Y) 

for HC352 
6.0 17 26 33 38 

tPLH P,ropagation ~ 40 85 105 130 
tPHL ~lay_ Time 

~ 10 17 21 26 ns 
(G-Y) 
for HC352 

6.0 9 14 18 22 

tPLH Propagation ~ 64 125 155 95 
tPHL Delay_Irme 

~ 16 25 31 38 ns (Cn-Y) 
for HC353 

6.0 14 21 26 32 

tPLH Propagation ~ 84 150 190 225 
tPHL Delay Tlme 

~ 21 30 38 45 
(A, B-Y) ns 

for HC353 
6.0 18 26 33 38 

tPZL Outpu!_!:n~ble ~ 64 115 145 175 
tpzH Time (G -Y) 

~ 
RL = 1 KQ 16 23 29 35 ns 

for HC353 
6.0 14 20 25 30 

tPLZ Outpu!.Qisi!ble ~ 44 100 125 150 
tPHZ Time (G -Y) 

~ 
RL= 1 KQ 11 20 25 30 ns 

for HC353 
6.0 9 17 21 26 

CrN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation for HC352 63 
pF 

Capacitance for HC353 61 
(') Gpo IS defined es the value of the IC"s Internal equrvalent capacrtance whrch rs calculated from the operanng current consumptron wrthout load. 
(Refer to Test Circurt). Average opertrng current can be obtained by the follow1ng equat1on. lcc(opr) =CPO· Vee· ioN+ Icc 
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M54/M74HC352/353 

SWITCHING CHARACTERISTICS TEST WAVEFORMS 

INPUT 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

OUTPUT~ 
LOAD ICL 
CIRCUIT 

6ns 

S-10173 

TEST CIRCUIT Icc (Opr.) 

6/6 
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S-1 0036 

6ns 

1PLZ, 1PZL 

~~l:;uTJRL 
CIRCUIT 

..... CL 

T ....... 

INPUT G 

IN-PHASE 
OUTPUT 

I PHZ ,1 PZH 

OUTPU~ 
LOAD RL ICL 
CIRCUIT 

-'-

VoH 
OUT-OF-PHASE 
OUTPUT 



M54HC354 
M74HC354 

8 CHANNEL MULTIPLEXER/REGISTER (3 STATE) 

• HIGH SPEED 
tpo = 24 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4JlA (MAX.) AT TA = 25 °C 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS354 

DESCRIPTION 

The M54/7 4HC354 is a high speed CMOS 8-CHAN
NEL MULTIPLEXER/REGISTER (3-state) fabrica
ted in silicon gate C2MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low consumption. 

This device contains an 8 channel digital multiplexer 
with an 8-bit input data register and a 3-bit address 
input register with 3-state outputs. The one of eight 
input data will be provided on theY output pin (non
inverted output) and W output pin (inverted output) 
determined by the address data. 

The information at the data inputs (DO to D7) is sto
red in the 8-bit latch at the negative pulse on DC in
put. The information at the address inputs (SO to S2) 
~tored in the 3-bit latch at the negative pulse on 
SC input. These outputs are disabled to be high-im
pedance when input G1 is held high, input G2 is held 
high or input G3 is held low. This device is suitable 
for interfacing with bus lines in a bus organized sy
stem. 

The M54/74HC354 is similar in function to the 
M54/7 4HC356, which has an 8-bit flip-flop as the da
ta register instead of an 8-bit latch. All inputs are 
equipped with protection circuits against static di
scharge and_transient excess voltage. 

April1993 

NC= 

81R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC354F1 R M74HC354M1 R 
M74HC354B1R M74HC354C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 

S-7341 
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M54/M74HC354 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

LOGIC DIAGRAM 

G3 --4>-<0o 
G2 ---<f)-=::1 

G1 ---<f)..J 
so -----j 

01 

02 

03 

0' 

OS 

06 

2/7 

720 

-Vee 

INPUT 

-----A 

GND GND 

-

TRUTH TABLE OF INTERNAL LATCH 

INPUTS OUTPUTS 
D ST a Q 
L H L H 

H H H L 
X L Qn Qn 

X: DON'T CARE 
On: DATA STORED AT THE TRAILING EDGE 
OF THE MOST RECENT ST PULSE. 



M54/M74HC354 

TRUTH TABLE 

INPUTS OUTPUTS 

SELECT* - OUTPUT ENABLES w y DC 
S2 S1 so G1 G2 G3 

X X X X H X X z z 
X X X X X H X z z 
X X X X X X L z z 
L L L L L L H DO DO 

L L L H L L H DOn DOn 

L L H L L L H D1 D1 

L L H H L L H D1n D1n 

L H L L L L H D2 D2 

L H L H L L H D2n D2n 

L H H L L L H D3 D3 

L H H H L L H D3n D3n 

H L L L L L H D4 D4 

H L L H L L H D4n D4n 

H L H L L L H D5 D5 

H L H H L L H D5n D5n 

H H L L L L H D6 D6 

H H L H L L H D6n D6n 

H H H L L L H D7 D7 

H H H H L L H D7n D7n 
X: DON'T CARE Z: HIGH IMPEDANCE •. THISCOLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW 

DOn .... D?n: THE LEVEL OF STEADY-STATE INPUTS AT INPUT DO THROUGH D?, RESPECTIVELY, BEFORE THE MOST RECENT LOW TO 
HIGH TRANSITION OF DATA CONTROL. 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

8, 7, 6, 5, DO to D7 Data Inputs 
4,3, 2,1 

9 DC Data Enable Input (Active 
LOW) 

11 sc Latch Enable Input 
(Active LOW) 

14, 13, 12 SO, S1, S2 Select Inputs 

15, 16 G1, G2 Output Enable Inputs 
(Active LOW) DD 

17 G3 Output Enable Input D1 

(Active HIGH) D2 

18 w 3 State Multiplexer Output 0:5 

(Active LOW) 04 

19 y 3 State Multiplexer Output 05 

(Active HIGH) 06 

10 GND Ground (OV) 
D7 

20 Vee Positive Supply Voltage 
LC12070 
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M54/M74HC354 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

Ia DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ±70 mA 

PD Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxtmum Rabngs are those values beyond whtch damage to the devtce may occur. Funcbonal operabon under these condttton ts not tmphed. 
(") 500 mW: = 65 "C derate to 300 mW by 1 OmWfC 65 "C to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC354 

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. 

VJH High Level Input ~ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

r--
6.0 4.2 4.2 4.2 

VJL Low Level Input 2.0 0.5 0.5 0.5 
Voltage 

r-- v 
~ 1.35 1.35 1.35 

6.0 1.8 1.8 1.8 

VoH High Level ~ VJ= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 IJA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VJL lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VJ= 
0.0 0.1 0.1 0.1 

Voltage 
~ VJH 

lo= 20 I!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VJL lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

IJ Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.!A 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 J.!A 
Off State Current Vo = Vee or GND 

lee Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.!A 
Current 
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M54/M74HC354 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Tvp. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 25 60 75 90 
ITHL Time ~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

IPLH Propagation ~ 83 210 265 315 
IPHL Delat_!!me 

~ 
50 26 42 53 63 ns 

(Dn, DC- Y, W) 
6.0 21 36 45 54 

~ 99 250 315 375 

~ 
150 31 50 63 75 ns 

6.0 25 43 54 64 

IPLH Propagatron ~ 98 260 325 390 
IPHL Delay Time 

~ 
50 30 52 65 78 ns 

(Sn-Y, W) 
6.0 25 44 55 66 

~ 114 300 375 450 

~ 
150 35 60 75 90 ns 

6.0 29 51 64 77 

tPLH Propagation ~ 102 270 340 405 
tPHL Delay Time 

~ 
50 31 54 68 81 ns 

(SC-Y,W) 6.0 27 46 58 69 

~ 118 310 390 465 

~ 
150 36 62 78 93 ns 

6.0 31 53 66 79 

IPZL 3 State Output ~ 44 125 155 190 
IPZH Enable Time 

~ 
50 RL= 1 KQ 14 25 31 38 ns 

6.0 12 21 26 32 

~ 60 165 205 250 

~ 
150 RL= 1 KQ 19 33 41 50 ns 

6.0 16 28 35 43 

tpLZ 3 State Output ~ 42 155 195 235 
IPHZ Disable Time 

~ 50 RL= 1 KQ 20 31 39 47 ns 

6.0 17 26 33 40 

IW(L) Minimum Pulse ~ 18 75 95 110 
Width (DC) (SC) 

~ 
50 6 15 19 22 ns 

6.0 6 13 16 19 

Is Minimum Set-up ~ 10 50 65 75 
Time (Dn) (Sn) 

~ 50 3 10 13 15 ns 

6.0 3 9 11 13 

lh Minimum Hold ~ 5 5 5 
Time (Dn) (Sn) 

~ 50 5 5 5 ns 

6.0 5 5 5 

CrN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 77 
pF Capacitance 

(*) Cpo is defrned as the value of the IC's rnternal equrvalent capacrtance whrch rs calculated from the opera~ng current consumptron without load 
(Refer to Test Crrcurt). Average operting current can be obtained by the following equation. lcc(opr) =Cpa • Vee • frN + Icc 
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M54/M74HC354 

TEST CIRCUIT Icc (Opr.) 

Vee :SV 

!>- 10L01 ...... 

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

SWITCHING CHARACTERISTICS TEST WAVEFORM 

ON, SN ON,SN 

y' w DC 1 SC 

S-10398 

Vee "G )50'/, {__ _____ ::: 
DC I sc 

I 
GNO 

I 
VOH 

VoH Yor W I 
Y orW so·t. VoL 

VOL 

VoH W<XY 

W or Y so·'· vm. 

VoL _.) ·· _j_ t PHZ 

S-10t,OO 
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M54HC356 
M74HC356 

8 CHANNEL MULTIPLEXER/REGISTER 
WITH LATCHES (3-STATE) 

• HIGH SPEED 
tpo = 25 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.lA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS356 

DESCRIPTION 

The M54/7 4HC356 is a high speed CMOS 8-CHAN
NEL MULTIPLEXER/REGISTER (3-State) fabrica
ted in silicon gate C2MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low consumption. 

This device contains an 8 channel digital multiplexer 
with an 8-bit input data register and a 3-bit address 
input register with 3-state outputs. The one of eight 
input data will be provided on theY output pin (non
inverted output) and W output pin (inverted output) 
is determineted by the address data. 

The information at the data inputs (DO to D7) is sto
red in the 8-bit flip-flop at the positive going edge of 
clock input (CLOCK). The information at the ad
dress inputs (SO to S2l.J.§_ stored in the 3-bit latch at 
the negative pulse on SC input. These outputs are 
disabled to be ~h-impedance when input G1 is 
held high, input G2 is held high or input G3 is held 
low. This device is suitable for interfacing with bus 
lines in a bus organized system. The M54/7 4HC356 
is similar in function to the M54/74HC354, which has 
an 8-bit latch as the data register instead of an 8-bit 
flip-flop. All inputs are equipped with protection cir
cuits against static discharge and transient excess 
voltage. 

January 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HC356F1 R M74HC356M1 R 
M74HC35681R M74HC356C1R 

PIN CONNECTIONS (top view) 

07 

06 

OS 

04 

03 

02 

01 

00 

GNO 

:g :g 

04 

03 

02 

00 

>:; u > 
>u 

GJ 

so 

51 

52 

w 
GJ 

G2 
Gi 
so 

No Internal 
~ 

Connection g D 

G ~ I~ :;; ;;; 
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M54/M74HC356 

LOGIC DIAGRAM 

TRUTH TABLE OF INTERNAL 
LATCH 

217 

728 

INPUTS OUTPUTS 

D ST Q Q 

L H L H 

H H H L 

X L On On 
X: DON'T CARE 

Qn. DATA STORED AT THE TRAILING 
EDGE OF THE MOST "'ECENT ST 
PULSE 

1 
rt>Lw 

~U. 

TRUTH TABLE OF INTERNAL 
LATCH (FLIP FLOP) 

D CK 

L _r 
H _r 
X l_ 

X: DON'T CARE 

Qn· NO CHANGE 

a 
L 

H 

Qn 



M54/M74HC356 

TRUTH TABLE 

INPUTS 

SELECT* 
CLOCK 

OUTPUT ENABLES w y 
52 51 so G1 G2 G3 
X X X X H X X z z 
X X X X X H X z z 
X X X X X X L z z 
L L L s L L H DO DO 
L L L L_ L L H DOn DOn 
L L H s L L H D1 D1 
L L H L_ L L H D1n D1n 
L H L s L L H D2 D2 
L H L L_ L L H D2n D2n 
L H H s L L H D3 D3 
L H H L_ L L H D3n D3n 
H L L s L L H D4 D4 
H L L L_ L L H D4n D4n 
H L H s L L H D5 D5 
H L H L_ L L H D5n D5n 
H H L s L L H D6 D6 
H H L L_ L L H D6n D6n 
H H H s L L H D7 D7 
H H H L_ L L H D7n D7n 

X: DON'T CARE Z: HIGH IMPEDANCE •: Th1s column shows the 1nputadress setup With SC LOW. 
01 ..... 07: The level of steady state inputs at input 01 througth 07, respectively, at the t1me of the LOW to HIGH transition of the clock. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

,- Vee 

INPUT 

GND GND 
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M54/M74HC356 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

8, 7., 6, 5, DO to D7 Data Inputs 
4,3,2, 1 

9 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

11 sc Latch Enable Input 
(Active LOW) 

14, 13, 12 SO, S1, S2 Select Inputs 

15, 16 G1, G2 Output Enable Inputs 
(Active LOW) 

DO 
17 G3 Output Enable Inputs 01 

(Active HIGH) 02 

18 w 3 State Multiplexer Output 03 

(Active LOW) 04 

19 y 3 State Multiplexer Output 05 

{Active HIGH) 06 

10 GND Ground (OV) 07 

20 Vee Positive Supply Voltage LC12120 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ±35 mA 

Icc or IGND DC Vee or Ground Current ±70 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum RaMgs are those values beyond whrch damage to the devrce may occur Functronal operatron under these condrtion rs not rmphed 
(") 500 mW.; 65 'C derate to 300 mW by 1 OmWfC· 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Vee 

Vr 

Vo 

Top 

tr,tt 

417 

730 

Parameter 

Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature: M54HC Series 

Input Rise and Fall Time 

M74HC Series 

Vee= 2 V 

Vee= 4.5 V 

Vee= 6 V 

Iif'i SGS·THOMSON ="f/ li:lDI!::OOm.ll©'ii'llil@llJUII:$ 

Value Unit 
2to 6 v 

0 to Vee v 
0 to Vee v 

-55 to +125 oc 
-40 to +85 oc 
o to 1000 ns 

0 to 500 

o to 400 



M54/M74HC356 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 !lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VIL lo=·6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 
~ VIH 

Ia= 20 !lA 0.0 0.1 0.1 0.1 
v 

6.? or 0.0 0.1 0.1 0.1 

~ V1L Ia= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 7.8 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 JlA 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 JlA 
Current 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25°C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 90 
hHL Time 

~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 99 240 300 360 
tPHL Delay Time 

~ 50 28 48 60 72 ns 
(CLOCK - Y, W) 

6.0 22 41 51 61 

~ 117 280 350 420 

~ 
150 33 56 70 84 ns 

6.0 26 48 60 71 
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M54/M74HC356 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

tPLH Propagation ..1:Q_ 111 260 325 390 
tPHL Delay Time 4.5 50 32 52 65 78 ns 

(Sn- Y, W) 
~ 

6.0 24 44 55 66 

2.0 128 300 375 450 
~ 

~ 150 37 60 75 90 ns 

6.0 28 51 64 77 

tPLH Propagation ..1:Q_ 115 270 340 405 
tPHL Delay Time ~ 50 33 54 68 81 ns 

(SC- Y, W) 
6.0 25 46 58 69 

2.0 132 310 390 465 
~ 

4.5 150 38 62 78 93 ns 
~ 

6.0 29 53 66 79 

IPZL 3 State Output ~ 48 125 155 190 
IPZH Enable Time 

~ 
50 RL= 1 KQ 14 25 31 38 ns 

6.0 11 21 26 32 

~ 65 165 205 250 

~ 
150 RL= 1 KQ 19 33 41 50 ns 

6.0 15 28 35 43 

IPLZ 3 State Output ~ 43 155 195 235 
IPHZ Disable Time 4.5 50 RL = 1 KQ 18 31 39 47 ns 

t---
6.0 16 26 33 40 

I MAX Maximum Clock ~ 6.2 20 5 4.2 
Frequency 

~ 
50 31 80 25 21 ns 

6.0 37 82 30 25 

lw(L) Minimum Pulse ~ 25 75 95 110 
tw(H) Width (CLOCK) 

~ 
50 6 15 19 22 ns 

6.0 6 13 16 19 

lw(L) Mimmum Pulse ~ 13 75 95 110 
Width (SC) 4.5 50 6 15 19 22 ns 

1---
6.0 6 13 16 19 

Is Minimum Set-up ~ 21 50 65 75 
Time (Dn) ~ 50 4 10 113 15 ns 

6.0 3 9 11 13 .. 

Is Minimum Set-up ..1:Q_ 9 50 65 75 
Time (Sn) ~ 50 2 10 13 15 ns 

6.0 2 9 11 13 

lh Minimum Hold ..1:Q_ 5 5 5 
Time (Dn) (Sn) ~ 50 5 5 5 ns 

6.0 5 5 5 

c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 59 
pF 

Capacitance 
( ) Gpo IS defined as the value of the IC s Internal equ1valent capac1tance wh1ch 1s calculated from the operat1ng current consumpt1on without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) = CPD • Vee • f1N + Icc 
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M54/M74HC356 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

ON, SN 

y' w 

5-101.03 

1w 1w 

)"' t 
Vee 

~~OCK~sO'/, k 6 
Vee GNO 

~-~a;: GNO 
VQH 

y 0< w 
YQH 

VoL 
Y orW 

VOL 
VOH 

~ WaY 
VQH 

VoL 
W or Y \so•,, 

VoL 

s- 1o4o4 
S-10.t;OS 

TEST CIRCUIT WAVEFORM lee (Opr.) 

6ns 6ns 

DC 
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M54/M74HC365 
M54/M74HC366 

HEX BUS BUFFER (3-ST ATE) 
HC365 NON INVERTING- HC366 INVERTING 

• HIGH SPEED 
tpo = 9 ns (TYP) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41J.A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/7 4LS365/366 

DESCRIPTION 

The M54/74HC365 and the M54/74HC366 are high 
speed CMOS HEX BUS BUFFER fabricated in sili
con gate C2MOS technology. They have the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 

All six buffers are controlled by the combination of 
two enable inputs (G1 and G2) ; all ol:!!Q_uts of_!b_ese 
buffers are enabled only when both G1 and G2 in
puts are held low, under all other conditions these 
output are disabled to be high-impedance. 

These outputs are capable of driving up to 15 LSTTL 
loads. The designer has a choice of non-inverting 
outputs (HC365) and inverting outputs (HC366). All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 

October 1992 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 
HC365 

HC366 
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M54/M74HC365/366 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

CHIP CARRIER 

IV 

2A 

NC 

2V 

JA 

INPUT 

HC365 

- Vee 

-----~ 

GND GND -- -

IV 

2A 

NC 

2V 

JA 

HC366 

6A 

6v 
NC 

SA 

Sv" 

NC = No Internal Connection 

TRUTH TABLE 

INPUTS OUTPUTS 

G1 G2 An Y(365) y (366) 

L L L L H 

L L H H L 

H X X z z 
X H X z z 

X= DON'T CARE Z =HIGH IMPEDANCE 

PIN DESCRIPTION (HC365) PIN DESCRIPTION (HC366) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1, 15 G1, G2 Oujput Enable Inputs 1, 15 G1,G2 Output Enable Inputs 

2, 4, 6, 10, 1A to 6A Data Inputs 2, 4, 6, 10, 1A to 6A Data Inputs 
12, 14 12, 14 

3, 5, 7, 9, 1Y to 6Y Data Outputs 3, 5, 7, 9, 1Yto 6Y Data Outputs 
11, 13 11, 13 

8 GND Ground (OV) 8 GND Ground (OV) 

16 Vee Positive Supply Voltage 16 Vee Positive Supply Voltage 

2/6 

736 



M54/M74HC365/366 

IEC LOGIC SYMBOL 

HC365 HC366 

LC11860 LC1187C 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ±20 rnA 
loK DC Output Diode Current +20 rnA 
lo DC Output Source Sink Current Per Output Pin +35 rnA 

Icc or IGND DC Vee or Ground Current + 70 rnA 
Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rabngs are those values beyond wh1ch damage to the dev1ce may occur. Functonal operaton under these cond1~on 1s not 1mphed 
(") 500 mW: "65 •c demte to 300 mW by 1 OmWf'C: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54/M74HC365/366 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 (.!A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI = 
0.0 0.1 0.1 0.1 

Voltage 
~ ViH 

lo= 20 (.!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VIL lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 (.!A 
Current 

loz 3 State Output 
6.0 V1 = V1H or V1L ±0.5 ±5 ±10 llA 

Off State Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 (.!A 
Current 
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M54/M7 4H C365/366 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Tvo. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
ITHL Time ~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 38 90 115 135 
IPHL Delay Time ~ 50 12 18 23 27 ns 

6.0 10 15 20 23 

~ 51 130 165 195 

~ 150 17 26 33 39 ns 

6.0 14 22 28 33 

tpzL Output Enable ~ 64 130 165 195 
tPzH Time ~ 50 RL = 1 KQ 16 26 33 39 ns 

6.0 14 22 28 33 

~ 76 150 190 225 

~ 150 RL= 1 KQ 19 30 38 45 ns 

6.0 16 26 32 38 

tpu Output Disable ~ 42 130 165 195 
tPHZ Time 

~ 
50 RL= 1 KQ 18 26 33 39 ns 

6.0 15 22 28 33 

c,N Input Capacitance 5 10 10 10 pF 
Cpa(*) Power Dissipation for HC365 27 

pF Capacitance for HC366 25 
(") Cpa is deftoed as the value of the IC's internal equivalent capacitance which is calculated from the operating current consumptron wrthout load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =Cpa • Vee • frN + loc/6 (per Gate) 

TEST CIRCUIT Icc (Opr.) 

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

Cpo CALCULATION 

Cpo is to be calculated with the following 
formula by using the measured value of 
ICC (opr.) in the test circuit opposite. 

Cpo = Icc ( opl) 
ftNX Vee 

In determining the typical value of CPO a 
relatvely high frequency of 1 MHz was ap
plied to fiN, in order to eliminate any error 
caused by the quiescent supply current. 
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M54/M7 4HC365/366 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

(G :'L") 

INPUT 
(A) 

OUTPUT (Y) 
HC365 

OUTPUT(V) 
HC 366 

INPUT 

{"G"> 

OUTPUT 
(SW=GNO) 

OUTPUT 
(SW=Vccl 

6ns 

s -101,4'/ 

s. -10.(.48 

6ns 

Note :Such a logic level shall be applied to each input that the output voltage stays in the apposite side to the switch connection level, when 
the output 1s enable. 
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M54/M74HC367 
M54/M74HC368 

HEX BUS BUFFER (3-STATE) 
HC367 NON INVERTING, HC368 INVERTING 

• HIGH SPEED 
tpo=11 ns(TYP.)ATVcc=5V 

• LOW POWER DISSIPATION 
Icc= 411A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS367/368 

DESCRIPTION 

The M54/74HC367 and the M54/74HC368 are high 
speed CMOS HEX BUS BUFFER (3-STATE) fabri
cated in silicon gate C2MOS technology. They have 
the same high speed performance of LSTTL com
bined with true CMOS low power consumption. The
se devices contain six buffers, four buffers are 
controlled by an enable input (G1) and the other two 
buffers are controlled by the other enable input 
(G2) ; the outputs of each buffer group are enabled 
when G1 and/or G2 inputs are held low, and 
when held high these outputs are disabled to be 
high-impedance. 

These outputs are capable of driving up to 15 LSTTL 
loads. The designer has a choice of non-inverting 
outputs (HC367) and inverting outputs (HC368). 

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

October 1992 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(M1cro Package) (Chip Carner) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

HC368 

HC367 
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M54/M74HC367/368 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

.---Vee 

INPUT 

GND GND 

... --

CHIP CARRIER 

HC367 HC368 

9 1011 11 1J 

NC ~ No Internal Connection 

TRUTH TABLE 

INPUTS OUTPUTS 

G An Y n (367) Yn (368) 

L L L H 

L H H L 

H X z z 
X~ DON'T CARE Z ~HIGH IMPEDANCE 

PIN DESCRIPTION (HC367) PIN DESCRIPTION (HC368) 

PIN No SYMBOL 

1, 15 G1, G2 

2, 4, 6, 10, 1A to 6A 
12, 14 

3, 5, 7, 9, 1Yto 6Y 
11,13 

8 GND 

16 Vee 

2/6 
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NAME AND FUNCTION PIN No 

Output Enable Inputs 1, 15 

Data Inputs 2, 4, 6, 10, 
12, 14 

Data Outputs 3, 5, 7, 9, 
11, 13 

Ground (OV) 8 

Positive Supply Voltage 16 

~ SCS·THOMSON 
~""!I il:llli:ail@~~~~:1i'aii@ll!u©® 

SYMBOL NAME AND FUNCTION 

G1, G2 Output Enable Inputs 

1A to 6A Data Inputs 

1Yto 6Y Data Outputs 

GND Ground (OV) 

Vee Poslt1ve Supply Voltage 



M54/M74HC367/368 

IEC LOGIC SYMBOL 

HC367 HC368 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value I Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee+ 0.5 I v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ltK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ± 20 mA 

Ia DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 {') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature {1 0 sec) 300 oc 

Absolute Max1mum Rat1ngsarethose values beyond wh1ch damage to the dev1ce may occur Funct1onal operat1on underthesecondltlon 1s notimpl1ed 

(") 500 mw = 65 •c derate to 300 mw by 1 omwtc 65 •c to 85 •c -

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operatmg Temperature: M54HC Senes -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall T1me Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M7 4HC367/368 

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. 

VrH Hrgh Level Input ~ 1.5 1.5 1.5 
Vollage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
60 1.8 1.8 1.8 

VoH Hrgh Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 flA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VrL lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage ~ VrH 
lo= 20 flA 0.0 0.1 0.1 0.1 v 

~ or 0.0 0.1 0.1 0.1 

~ VrL lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0~26 0.33 0.40 

h Input Leakage 
6.0 

Vr = Vee or GND ±0.1 ±1 ±1 f.! A 
Current 

loz 3 State Output 
6.0 

Vr = VrH or VrL ±0.5 ±5 ±10 f.! A 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 Vr =Vee or GND 4 40 80 f.! A 
Current 

4/6 

744 



M54/M74HC367/368 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 I 90 
tTHL Time 

~ 
50 7 12 15 18 ns 

6.0 6 10 13 I 15 

tPLH Propagation ~ 30 85 105 130 
IPHL Delay Ttme 

~ 
50 10 17 21 26 ns 

6.0 9 14 18 22 

~ 42 105 130 160 

~ 
150 14 21 26 32 ns 

6.0 12 18 22 27 

tPZL Output Enable ~ 36 90 115 135 
tPZH Time 

~ 
50 RL = 1 KQ 11 18 23 27 ns 

6.0 9 15 20 23 

2.0 49 110 140 165 
I---

150 RL = 1 KQ 
~ 15 22 28 33 ns 

6.0 13 19 24 28 

tPLZ Output Disable ~ 32 95 120 145 
tPHZ Time 4.5 50 RL = 1 KQ 14 19 24 29 ns 

r---
6.0 12 16 20 25 

CtN Input· Capacitance 5 10 10 10 pF 

Cpa(") Power Dissipation 33 
pF 

Capacitance 
n Ceo is defined as the value of the IC's internal equivalent capacrtance Which IS calculated from the operating current consumptron Without load. 
(Refer to Test Circuit) Average operting current can be obtained by the following equation lee(opr) =Ceo • Vee • frN + lcc/6 (per Channel) 

TEST CIRCUIT Icc (Opr.) 

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

Cpo "CALCULATION 

Cpo is to be calculated with the following 
formula by using the measured value of 
Icc (opr.) in the test circuit opposite. 

Cpo = Icc (opt') 
ftNX Vee 

In determining the typical value of Cpo, a 
relatively high frequency of 1 MHz was ap
plied to f1N, in order to eliminate any error 
caused by the quiescent supply current. 
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M54/M74HC367/368 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

S-10410 

INPUT 

(A) 

HC 367 
OUTPUT ( V) 

HC 368 _ 
OUTPUT ( V) 

Gns Gns 

5-10409 

INPUT 
(GJ 

OUTPUT 
(SN -GNO) 

OUTPUT 
(SW- Vccl 

s- 10G\1 

Note Such a log1c level shall be applied to each Input that the output voltage stays 1n the apposite s1de to the sw1tch connect1on level, when 
the output 1s enable 
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M54/M74HCT367 
M54/M74HCT368 

HEX BUS BUFFER (3-STATE) 
HCT367 NON INVERTING, HCT368 INVERTING 

• HIGH SPEED 
tpo = 11 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 oc 

• COMPATIBLE WITH TTL OUTPUTS 
VJH = 2V (MIN.) VJL = O.BV (MAX) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS367/368 

DESCRIPTION 
The M54/74HCT367 and the M54/74HCT368 are 
high speed CMOS HEX BUS BUFFER (3-STATE) 
fabricated in silicon gate C2MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
These devices contain six buffers, four buffers are 
controlled by an enable input (G1) and the other two 
buffers are controlled by the other enable input 
(G2) ; the outputs o~ach buffer group are enabled 
when G1 and/or G2 inputs are held low, and 
when held high these outputs are disabled to be 
high-impedance. 

These outputs are capable of driving up to 15 LSTTL 
loads. The designer has a choice of non-inverting 
outputs (HCT367) and inverting outputs (HCT368). 

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

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. 

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

February 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1R M74HCTXXXC1R 

PIN CONNECTIONS (top view) 

HCT368 

SA 

5V 

HCT367 m vee 
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M54/M74HCT367/368 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

CHIP CARRIER 

HCT367 HCT368 

NC = No Internal ConnectiOn 

TRUTH TABLE 

INPUTS OUTPUTS 

G An Y n (367) Yn (368) 

L L L H 

L H H L 

H X z z 
X= DON'T CARE Z = HIGH IMPEDANCE 

PIN DESCRIPTION (HCT367) PIN DESCRIPTION (HCT368) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1,15 G1, G2 Output Enable Inputs 1,15 G1,G2 Output Enable Inputs 

2, 4, 6, 10, 1A to 6A Data Inputs 2, 4, 6, 10, 1A to SA Data Inputs 
12,14 12,14 

3, 5, 7, 9, 1Y to 6Y Data Outputs 3, 5, 7, 9, 1Yto 6Y Data Outputs 
11, 13 11,13 

8 GND Ground (OV) 8 GND Ground (OV) 

16 Vee Positive Supply Voltage 16 Vee Positive Supply Voltage 
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M54/M7 4HCT367/368 

IEC LOGIC SYMBOL 

HCT367 HCT368 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ± 20 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 (*) mW 

Ts~g_ Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxtmum Rattngs are those values beyond whtch damage to the devtce may occur. Functional operation under these condJtJon IS not 1mphed. 
(') 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 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 

RECOMMENDED OPERATING CONDITIONS 
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M54/M74HCT367/368 

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. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VIL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VI= lo=·20 11A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or lo=-6.0 rnA 4.18 4.31 4.13 4.10 
V1L 

VoL Low Level Output V1 = lo= 20 11A 0.0 0.1 0.1 0.1 
Voltage 

4.5 V1H v 
or lo= 6.0 rnA 0.17 0.26 0.33 0.4 
V1L 

h Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 llA 
Current 

Icc Quiescent Supply 5.5 V1 =Vee or GND 4 40 80 JlA 
Current 

.<lice Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M7 4HCT367 /368 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition 2.0 50 7 12 15 18 ns 
trHL T1me 

tPLH Propagation 2.0 50 14 22 28 33 
tPHL Delay Time ns 

(for HCT367 only) 2.0 150 18 28 35 42 

tPLH Propagation 2.0 50 15 24 30 36 
tPHL Delay Time ns 

(for HCT368 only) 2.0 150 19 30 38 45 

tpzL Output Enable 2.0 50 16 25 31 38 
IPZH Time 

ns 
2.0 150 20 31 39 47 

tPLZ Output Disable 2.0 50 18 25 31 38 ns 
tPHZ Time 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation tot HCT367 47 
pF Capacitance for HCT368 55 

(') Gpo IS def1ned as the value of the IC s Internal eqwvalent capac1tance wh1ch 1s calculated from the operat1ng current consumption Without load 
(Refer to Test CirCUit) Average opert1ng current can be obtained by the follow~ng equat1on lcc(opr) =CPO • Vee • f1N + lcc!6 (per Channel) 

"FEST CIRCUIT Icc (Opr.) 

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

Cpo CALCULATION 

Gpo is to be calculated with the following 
formula by using the measured value of 
Icc (opr.) in the test circuit opposite. 

Gpo = Icc (opt') 
ftNX Vee 

In determining the typical value of Gpo, a 
relatively high frequency of 1 MHz was ap
plied to fiN, in order to eliminate any error 
caused by the quiescent supply current. 
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M54/M74HCT367/368 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

'* 

5-10.410 

INPUT 
(A) 

HCT367 
OUTPUT (Y) 

HCT368 
OUTPUT (Y) 

6ns 6ns 

INPUT 

(C) 

OUTPUT 
(SW-GNO) 

OUTPUT 
(SW-Vcc) 

SC06BOO , 

SCO!l'810 

Note . Such a logic level shall be applied to each mput that the output voltage stays 1n the appos1te s1de to the switch connection level, when 
the output IS enabled. 
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M54/74HC373 
M54/74HC533 

OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HC373 NON INVERTING - HC533 INVERTING 

• HIGH SPEED 
tpo = 11 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 ~A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS373/533 

DESCRIPTION 

The M54/74HC373/533 are high speed CMOS 
OCTAL LATCH WITH 3-STATE OUTPUTS 
fabricated with in silicon gate C2MOS technology. 

These ICs achive the high speed operation similar 
to equivalent LSTTL while maintaning the CMOS 
low power dissipation. 

These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 

While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 
inversely. When the LE is taken low, the Q outputs 
will be latched precisely or inversely at the logic level 

PIN CONNECTION (top view) 

HC373 HC533 

Q[ I " Vee Q[ ' " Vee 

o, ' " o, a, ' " a, 
o, ' " o, o, ' " o, 
o, • 17 o, o, . 17 o, 
o, ' " a, a, ' " a, 
a, ' " a, o, ' " o, 
D, 7 " D, D, 7 " D, 

D, ' " o, D, 8 " D, 

o, • " o, o, • " a. 
GND 10 " LE GND 10 " LE 

October 1993 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

of D input data. While the OE input is at low level, 
the eight outputs will be in a normal logic state (high 
or low logic level) and while high level the outpts will 
be in a high impedance state. 

The application designer has a chaise of 
combination of inverting and non inverting outputs. 

The three state output configuration and the wide 
chaise of outline make bus organized system 
simple. 

All inputs are equipped with protection circuits 
against discharge and transient excess voltage. 

HC373 HC533 

"' D7 D1 D7 

o, Ds ~ Ds 

a, Os 02 ii& 
o, Os o2 Os 
o, 0 5 D3 0 5 
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M54/M74HC373/533 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT 

GND GND 

... --

PIN DESCRIPTION (HC373) PIN DESCRIPTION (HC533) 

PIN No SYMBOL NAME AND FUNCTION PIN No 

1 OE 3 State output Enable 1 
Input (Active LOW) 

2, 5, 6, 9, OOto 07 3 State outputs 2, 5, 6, 9, 
12, 15, 16, 12, 15, 16, 

19 19 

3, 4, 7, 8, DO to D7 Data Inputs 3, 4, 7, 8, 
13, 14, 17, 13, 14, 17, 

18 18 

11 LE Latch Enable Input 11 

10 GND Ground (OV) 10 

20 Vee Positive Supply Voltage 20 

IEC LOGIC SYMBOLS 

HC373 

OE 

LE 

Do 

D 1 

D2 
D3 

D4 

os 
Ds 

D7 

LC13090 

2/8 
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DE 

LE 

Oo Do 

01 D 1 

02 02 

03 D3 

04 04 

Os Os 

06 Ds 

07 D7 

J.;i SGS·111DMSDN 
~~ li>ID!:OOOO~I<@1i'l:l@lil0!:$ 

SYMBOL NAME AND FUNCTION 

OE 3 State output Enable 
Input (Active LOW) 

OOto 07 3 State outputs 

DO to D7 Data Inputs 

LE Latch Enable Input 

GND Ground (OV) 

Vee Positive Supply Voltage 

HC533 

Oo 

01 

02 

03 
04 

Os 
06 

07 

LCI3100 



M54/M74HC373/533 

TRUTH TABLE 

INPUTS OUTPUTS 
OE LE D Q(HC373) Q(HC533) 

H X X z z 
L L X NO CHANGE* NO CHANGE* 

L H L L H 

L H H H L 
X.DONTCARE 
Z: HIGH IMPEDANCE 
*: Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 

LOGIC DIAGRAMS 

HC373 

DO 01 D2 03 D4 05 DG 07 

LE 

DE 

QO Ql Q2 03 04 Q5 Q6 Q1 

HC533 

DO Dl D2 D3 D4 05 D6 D7 
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M54/M74HC373/533 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current + 20 mA 

lo DC Output Source Sink Current Per Output Pin + 35 mA 

Icc or IGND DC V cc or Ground Current + 70 mA 

Po Power Dissipation 500 (•) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond which damage to the dev1ce may occur. Funct1onal operation underthese cond1t1ons 1s not implied. 

(•) 500 mW: = 65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC373/533 

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. 

v,H High Level Input 2.0 
'--

1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

r-
6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 flA 4.4 4.5 . 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
v,L lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 flA 0.0 0.1 0.1 0.1 
v 6.0 or 0.0 0.1 0.1 0.1 r-

V1L ~ Ia= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia= 7.8 mA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 

v, = Vee or GND ±0.1 ±1 ±1 flA 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 flA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 flA 
Current 
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M54/M74HC373/533 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Tvo. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
ITHL Time ~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 42 125 155 190 
IPHL Delay Time_ 

~ 
50 14 25 31 38 ns 

(LE, D- Q, Q) 
6.0 12 21 26 32 

~ 57 175 220 265 

~ 
150 19 35 44 53 ns 

6.0 16 30 37 45 

tpzL 3 State Output ~ 39 125 155 190 
IPZH Enable Time 

~ 
50 RL = 1 KQ 13 25 31 38 ns 

6.0 11 21 26 32 

~ 54 175 220 265 

~ 
150 RL = 1 KQ 18 35 44 53 ns 

6.0 15 30 37 45 

tPLZ 3 State Output ~ 30 125 155 190 
tPHZ Disable Time 

~ 
50 RL = 1 KQ 14 25 31 38 ns 

6.0 13 21 26 32 

lw(HJ Minimum Pulse ~ 15 75 95 110 
Width (LE) 

~ 
50 6 15 19 22 ns 

6.0 6 13 16 19 

Is Minimum Set-up ~ 16 50 65 75 
Time 

~ 
50 4 10 13 15 ns 

6.0 3 9 11 13 

th Minimum Hold ~ 5 5 5 
Time 

~ 
50 5 5 5 ns 

6.0 5 5 5 

GIN Input Capacitance 5 10 10 10 pF 

GouT Out put 10 
pF Capacitance 

Cpa(') Power Dissipation 38 
pF Capacitance 

n 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 • Vee • f,N + I eelS (per Flip Flop) and the 
CPDwhen n pes of F11p Flop operate, can be gained by following equation: CPD (TOTAL)= 22+ 16 x n IPFl 
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M54/M74HC373/533 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tPLH, tPHL, (0 - 0, 0) 

D 

Q 

s- 10 t.'11/~ 

tPLZ, tPZL 

The 1 KQ load resistors should be connected between 
outputs and Vee line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 

,----Vee 

Q or Q 

S- 101.29 

tPLH, lPHL (LE - Q, Q), Is, lh, !w 

LE 

lPHZ, lPZH 

The 1 KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GND line such that output will be in high logic level 
while OE input is held low. 

,.....---vee 
OE 
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M54/M7 4HC373/533 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HCT373 
M54/74HCT533 

OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HCT373 NON INVERTING - HCT533 INVERTING 

• HIGH SPEED 
tpo = 17 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4!1A {MAX.) AT TA = 25 °C 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8 V (MAX.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS373/533 

DESCRIPTION 

The M54/74HCT373 and M54HCT533 are high 
speed CMOS OCTAL LATCH WITH 3-STATE 
OUTPUTS fabricated with in silicon gate C2MOS 
technology. 
These ICs achive the high speed operation similar 
to equivalent LSTTL while maintaning the CMOS 
low power dissipation. 
These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 
While the LE input is held at a high level, the 0 
outputs will follow the data input precisely or 
inversely. When the LEis taken low, the 0 outputs 
will be latched precisely or inversely at the logic level 
of D input data. While the OE input is at low level, 
the eight outputs will be in a normal logic state (high 

PIN CONNECTION (top view) 

HCT373 HCT533 

oc I " Vee OE I " Vee 

o, ' " o, a, ' " a, 
o, ' " D, o, ' .. o, 
D, ' 17 o, Dl • 17 o, 
01 ' " o, a, ' " a, 
o, ' " o, o, ' " o, 
D, 7 " D, D, 7 " D, 

o, 8 " o, o, 8 " o, 

o, • " o, a, • " a. 
GNO 10 " LE GND 10 " LE 

October 1993 

B1R 
(Plastic Package) 

~
: .. , . 

" ~ 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1R 

or low logic level) and while high level the outpts will 
be in a high impedance state. The application 
designer has a choise of combination of inverting 
and non inverting outputs. The three state output 
configuration and the wide chaise of outline make 
bus organized system simple. 
These integrated circuits have input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/7 4HCT devices are 
designed to directly interface HSC2MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. All inputs are 
equipped with protection circuits against discharge 
and transient excess voltage. 

HCT373 HCT533 

o. 0 7 o, D7 

o, D 6 Qt 0 6 

o, Os 02 06 
o, Os 02 Os 

o, 0 5 0 3 D5 
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M54/M74HCT373/533 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

J -----

GND GND 
_._ --

PIN DESCRIPTION (HCT373) PIN DESCRIPTION (HCT533) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 1 OE 3 State output Enable 
Input (Active LOW) Input (Active LOW) 

2, 5, 6, 9, 00 to 07 3 State outputs 2, 5, 6, 9, 00 to 07 3 State outputs 
12, 15, 16, 12, 15, 16, 

19 19 

3, 4, 7, 8, DO to D7 Data Inputs 3, 4, 7, 8, DO to D7 Data Inputs 
13, 14, 17, 13, 14, 17, 

18 18 

11 LE Latch Enable Input 11 LE Latch Enable Input 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Posittve Supply Voltage 

IEC LOGIC SYMBOLS 

HCT373 HCT533 

OE DE 

LE LE 

Do Do Do Do 

01 D 1 D 1 D1 

02 02 0 2 02 
0 3 D3 D3 ~3 
04 04 04 04 

Ds Os D 5 Os 
os 06 D 6 06 
07 07 D 7 07 

LC13090 LC13100 

2/8 

762 



M54/M7 4HCT373/533 

TRUTH TABLE 

INPUTS OUTPUTS 

OE LE D Q (HCT373) Q(HCT533) 

H X X z z 
L L X NO CHANGE • NO CHANGE • 

L H L L H 

L H H H L 
X. DONTCARE 
Z: HIGH IMPEDANCE 
•: 0/0 OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 

LOGIC DIAGRAMS 

HCT373 

00 01 02 03 04 05 06 07 

QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 

HCT533 

DO 01 02 03 04 05 06 07 
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M54/M7 4H CT3 73/533 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
iJK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current + 20 mA 

lo DC Output Source Sink Current Per Output Pin ±35 mA 

Icc or IGND DC Vee or Ground Current + 70 mA 

Po Power Dissipation 500 (') mW 

Tsto Storage Temperature -65 to +150 'C 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyondwhrch damage to the devrce may occur. Functronal operatron underthesecondrtron rs not rmplled 

(') 500 mW. = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M74HCT373/533 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VIL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=-20 flA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
VIH v 
or lo=-6.0 mA 4.18 4.31 4.13 4.10 

V1L 

VoL Low Level Output VI = lo= 20 flA 0.0 0.1 0.1 0.1 
Voltage 

4.5 
V1H v 
or lo= 6.0 mA 0.17 0.26 0.33 0.4 

V1L 

l1 Input Leakage 
5.5 

V1 =Vee or GND ±0.1 ±1 ±1 ~A 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 ~A 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 5.5 V1 =Vee or GND 4 40 80 ~A 
Current 

t.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5V or 
current V1 = 2.4V 

Other Inputs at 
Vee or GND 
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M54/M74HCT373/533 

AC ELECTRICAL CHARACTERISTICS (Input tr = tt = 6 ns) 

" Test Conditions Value 

Symbol Parameter Vee CL 
TA:25°C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

tn.H Output Transition 4.5 50 7 12 15 18 ns 
hHL Time 

IPLH Propagation 4.5 50 20 30 38 45 ns 
IPHL Delay Time 4.5 150 24 37 46 56 ns 

(LE-O) 

IPLH Propagation 4.5 50 19 30 38 45 ns 
IPHL Delay Time 4.5 150 23 36 45 54 ns 

(D-Q) 

tPZL 3 State Output 4.5 50 RL = 1 KQ 20 30 38 45 ns 
IPZH Enable Time 4.5 150 RL = 1 KQ 24 37 46 56 ns 

(OE-Q) 

IPLZ 3 State Output 4.5 50 RL = 1 KQ 20 30 38 45 ns 
IPHZ Disable Time 

(OE-0) 

lw(H) Minimum Pulse 4.5 50 8 15 19 22 ns 
Width (LE) 

Is Minimum Set-up 4.5 50 4 10 13 15 ns 
Time 

lh Minimum Hold 4.5 50 5 5 8 ns 
Time 

GiN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation HCT373 66 
pF 

Capacitance HCT533 52 . .. ( ) CPO 1s defined as the value of the IC s Internal equivalent capacitance wh1ch IS calculated from the operating current consumption Without load. 
(Refer to Test CircUit). Average operting current can be obtained by the following equabon. lcc(opr) =CPO • Vee • f1N + lcc/8 (per Flip Flop) and the 
CPO when N pes of Fhp Flop operate, can be gained by following equation: 
CPO (TOTAL)= 32 + 34 x n [pF] (for HCT373); 30 + 22 x n [pF] (for HCT533) 
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M54/M7 4HCT373/533 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

0 

Q 

S-10.<.27/>t 

lpLZ, IPZL 

The 1 KQ load resistors should be connected between 
outputs and V cc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 

-----3V 

Q or a 

s- 10~29 

Gns 6ns 

3V 

LE 

Q 

r----VoH 

IPHZ, IPZH 

The 1 KQ load resistors and the 50pF load capac1tors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GND line such that output will be in high logic level 
while OE input is held low. 

----3V 

OE 
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M54/M7 4HCT373/533 

TEST CIRCUIT Icc (Opr.) 

Vee :SY 
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M54/74HC374 
M54/74HC534 

OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HC374 NON INVERTING - HC534 INVERTING 

• HIGH SPEED 
fMAX = 77 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 !lA (MAX.) AT TA = 25 oc 

• "HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vee (MIN) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS37 4/534 

DESCRIPTION 

The M54/74HC374, M54/74HC534, are high speed 
CMOS OCTAL D-TYPE FLIP FLOP WITH 3-STATE 
OUTPUTS fabricated with in silicon gate C2MOS te
chnology. They have the same high speed perfor
mance of LSTTL combined with true CMOS low 
power comsuption. TheseS-bit D-type flip-flops are 
controlled by a clock input (CK) and an ouput enable 
input (OE). On the positive transition of the clock, the 
Q outputs will be set to the logic state that were setup 
at the D inputs (HC374) or their complements 
(HC534). 
While the OE input is low, the eight outputs will be 
in a normal logic state (high or low logic level), and 

PIN CONNECTION (top view) 

CiE 'cc 
Qo 

iii 

"' a. 

Qj QZ 

March 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R- M74HCXXXC1R 

while high level, the outputs will be in a high impe
dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old data 
can be retained or the new data can be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in
verting outputs. The HC374 and HC574 are identi
cal, apart from pin layout. The 3-state output 
configuration and the wide choice of outline make 
bus-organized systems simple. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

0 8 I~ >t: 0 g 18 ~~ >:310 c 

HC374 HC534 

c 
~ ~ I::J 

c 
~ lci ~ 0 il u 0 ~ a c 
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M54/M74HC374/534 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 
-I-

PIN DESCRIPTION (HC374) PIN DESCRIPTION (HC534) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 1 OE 3 State output Enable 
Input (Active LOW) Input (Active LOW) 

2, 5, 6, 9, QO to 07 3 State outputs 2, 5, 6, 9, QO to Q7 3 State outputs 
12, 15, 16, 12, 15, 16, 

19 19 

3, 4, 7, 8, DO to D7 Data Inputs 3, 4, 7, 8, DO to 07 Data Inputs 
13, 14, 17, 13, 14, 17, 

18 18 

11 CLOCK Clock Input (LOW to 11 CLOCK Clock Input (LOW to 
HIGH, edge triggered) HIGH, edge triggered) 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC374 HC534 

OE OE 

CK CK 

DO QO DO 00 

D1 01 01 01 

D2 02 D2 02 

03 03 D3 03 

04 04 D4 04 
05 05 05 05 

D6 06 06 06 

07 07 07 07 

LC12400 LC1241 0 
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M54/M7 4HC37 4/534 

TRUTH TABLE 

INPUTS OUTPUTS 
OE CK D Q (HC374) Q (HC534) 

H X X z z 
L l_ X NO CHANGE NO CHANGE 

L s L L H 

L s H H L 

LOGIC DIAGRAMS 

DO Dl D2 D3 D4 DS D6 D7 

CK 

DE 

CK 

OE 
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M54/M74HC374/534 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee SLJ!Jf:liY Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
t1K DC Input Diode Current +20 rnA 

loK DC Output Diode Current +20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 35 rnA 

Icc or IGND DC Vee or Ground Current + 70 rnA 

Po Power Dissipation 500 {.) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxrmum Ratrngsarethose values beyondwhrch damage to the devrce may occur. Functronal operatron under these condr~on rs notlmplred. 

n 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage o to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

418 
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M54/M7 4HC37 4/534 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2:0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 pA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ V1L lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 pA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ V1L lo= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 I!A 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 I!A 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 I!A 
Current 
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M54/M74HC374/534 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25°C -40 to 65 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 25 60 75 90 
tTHL Time 

~ 
50 7 12 15 18 ns 

6.0 6 10 13 15 

IPLH Propagation ~ 45 140 175 210 
IPHL Delay Time - ~ 

50 15 28 35 42 ns 
(CLOCK - Q, Q) 

6.0 13 24 30 36 

~ 60 190 240 285 

~ 
150 20 38 48 57 ns 

6.0 17 32 41 48 

IPLZ 3 State Output ~ 39 135 170 205 
IPHZ Enable Time 

~ 
50 RL= 1 KQ 13 27 34 41 ns 

6.0 11 23 29 35 

~ 54 185 230 280 

4.5 150 RL = 1 KQ 18 37 46 56 ns 
r--

6.0 15 31 39 48 

I MAX Maximum Clock ~ 6.2 18 5 4.2 
Frequency ~ 50 31 75 25 21 ns 

6.0 37 90 30 25 

tw(L) Minimum Pulse ~ 15 75 95 110 
tw(Hl Width (CLOCK) 

~ 
50 6 15 19 22 ns 

6.0 6 13 16 19 

Is Minimum Set-up ~ 25 75 95 110 
Time 

~ 
50 6 15 19 22 ns 

6.0 4 13 16 19 

lh Minimum Hold ~ 0 0 0 
Time ~ 50 0 0 0 ns 

6.0 0 0 0 

CrN Input Capacitance 5 10 10 10 pF 

CouT Out put 10 
pF 

Capacitance 

Cpo (*) Power Dissipation 47 
pF 

Capacitance 
(*) CPo rs defined as the value of the IC"s rnternal equrvalent capacrtance whrch rs calculated from the operatrng current consumpUon wrthout load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) =CPO •Vee • frN + lcc/8 (per FLIP-FLOP) and CPO 
when N pes of FLIP-FLOP operate. can be garned by following equation: CPO (TOTAL) = 30 + 17 x N (pF) 
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M54/M7 4HC37 4/534 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CK 

tPLZ, tpzL 

The 1 Kn load resistors should be connected between 
outputs and Vee line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GND line such that outputs will be in low logtc 
level while OE input ts held low. 

~---Vee 

0 Of Q 

s- 10419 

I MAX 

5-101..51 

tPHZ, tPZH 

The 1 KQ load resistors and the 50pF load capacttors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GND line such that output will be in high logic level 
while OE input is held low. 

-----vee 
OE 

5-10430 

718 
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M54/M74HC374/534 

TEST CIRCUIT Icc (Opr.) 

Vcc=SV 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HCT374 
M54/74HCT534 

OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HCT374 NON INVERTING- HCT5341NVERTING 

• HIGH SPEED 
fMAX = 62 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.lA (MAX.) AT TA = 25 ac 

• COMPATIBLE WITH TIL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS374/534 

DESCRIPTION 

The M54/74HCT374, M54/74HCT534, are high 
speed CMOS OCTAL D-TYPE FLIP FLOP WITH 3-
STATE OUTPUTS fabricated with in silicon gate 
C2MOS technology. They have the same high spe
ed performance of LSTIL combined with true 
CMOS low power comsuption. TheseS-bit D-type 
flip-flops are controlled by a clock input (CK) and an 
ouput enable input (OE). On the positive transition 
of the clock, the Q outputs will be set to the logic sta
te that were setup at the D inputs (HCT374) or their 
complements (HCT534). 
While the OE input is low, the eight outputs will be 
in a normal logic state (high or low logic level), and 
while high level, the outputs will be in a high impe
dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old data 

PIN CONNECTION (top view) 

0. 'cc 'cc 

Qi 

06 

a. 
a, 

Qi 

April1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1 R M74HCTXXXC1 R 

can be retained or the new data can be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in
verting outputs. The 3-state output configuration 
and the wide choice of outline make bus-organized 
systems simple. All inputs are equipped with protec
tion circuits against static discharge and transient 
excess voltage. This integrated circuit has input and 
output characteristics that are fully compatible with 
54/74 LSTIL logic families. M54/74HCT devices 
are designed to directly interface HSC2MOS sy
stems with TIL and NMOS components. They are 
also plug in replacements for LSTIL devices giving 
a reduction of power consumption. 

g g ~~ >::1 0 g 18 !~ >::110 

HC374 HC534 

~ >' ~ ~ ~ I~ >' ~ ld ~ 

"" u 
" 0 "" 0 
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M54/M74HCT374/534 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND -- _._ 

PIN DESCRIPTION (HCT374) PIN DESCRIPTION (HCT534) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 1 OE 3 State output Enable 
Input (Act1ve LOW) Input (Active LOW) 

2, 5, 6, 9, ao to 07 3 State outputs 2, 5, 6, 9, ao to 07 3 State outputs 
12, 15, 16, 12, 15, 16, 

19 19 

3, 4, 7, 8, DO to D7 Data Inputs 3, 4, 7, 8, DO to D7 Data Inputs 
13, 14, 17, 13, 14, 17, 

18 18 

11 CLOCK Clock Input (LOW to 11 CLOCK Clock Input (LOW to 
HIGH, edge triggered) HIGH, edge triggered) 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HCT374 HCT534 

OE OE 

CK CK 

DO 00 DO QO 
Dl 01 Dl 01 
02 02 02 02 

03 03 03 03 

D4 04 04 04 

05 05 05 05 

06 Q6 06 06 

D7 07 07 07 

LC\2400 LC12410 
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M54/M7 4H CT37 4/534 

TRUTH TABLE 

INPUTS OUTPUTS 

OE CK D a (HC374) a (HC534) 

H X X z z 
L l_ X NO CHANGE NO CHANGE 

L _r L L H 

L _r H H L 

LOGIC DIAGRAMS 

00 01 02 OJ 04 05 06 07 

CK 

OE 

CK 

OE 
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M54/M7 4HCT37 4/534 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ± 20 mA 

Ia DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 {') mW 

Tslg Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngsarethose values beyondwh1ch damage to the dev1ce may occur FuncMnal operation underthesecond1bon 1s not 1m piled. 
(') 500 mW: = 65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,t, Input Rise and Fall Time (Vee = 4.5 to 5.5V) o to 500 ns 
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M54/M7 4HCT37 4/534 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VrH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VrL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=-20 J.IA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 V1H v 
or lo=-6.0 mA 4.18 4.31 4.13 4.10 
V1L 

VoL Low Level Output V1= lo= 20 J.lA 0.0 0.1 0.1 0.1 
Voltage 

4.5 VIH v 
or 
VIL 

lo= 6.0 mA 0.17 0.26 0.33 0.4 

lr Input Leakage 
5.5 

Vr =Vee or GND ±0.1 ±1 ±1 11A 
Current 

Icc Quiescent Supply 5.5 V1 =Vee or GND 4 40 80 J.lA 
Current 

t.lcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current VI= 2.4V 

Other Inputs at 
Vee orGND 

lo= 0 
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M54/M7 4HCT37 4/534 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 50 7 12 15 18 
hHL Time 

ns 

tPLH Propagation 4.5 50 20 30 38 45 ns 
tPHL Delay Time 

(CLOCK - Q, 0) 
4.5 150 25 38 48 57 

ns 

tpzL Output Enable 4.5 50 RL = 1 KQ 17 30 38 45 ns 
IPZH Time 4.5 150 RL = 1 KQ 25 38 48 57 ns 

IPZL Output Disable 4.5 50 RL = 1 KQ 16 28 35 42 
IPZH Time 

ns 

fMAX Maximum Clock 4.5 50 31 50 25 21 
Frequency 

ns 

IW(L) Minimum Pulse 4.5 50 15 19 23 
twrHl Width (CLOCK) 

ns 

Is Minimum Set-up 4.5 50 15 19 23 
Time 

ns 

lh Minimum Hold 4.5 50 0 0 0 
Time 

ns 

C1N Input Capacitance 5 10 10 10 pF 

GouT Out put 10 
pF 

Capacitance 

Gpo(*) Power Dissipation 48 
pF 

Capacitance 
(•) C,o 1s defined as the value of the IC's 1nternal equ1valent capaCitance wh1ch IS calculated from the operat1ng current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =GPo ·Vee • f1N + lcc/8 (per FLIP·FLOP) and CPO 
when N pes of FLIP-FLOP operate, can be gained by following equation:CPD (TOTAL)= 38 + 18 x N (pF) 
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M54/M74HCT374/534 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

D 

CK 

Q 

S· 10098 

IPLZ, IPZL 

The 1 K.Q load resistors should be connected between 
outputs and V cc line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 

JOV 

DE 
ov 

VoH 

a 
VoL 

5-10093 

I MAX 

fMAX 

JOV ~30V . 
ov u__ ov 

I I I 

I 
I I 
I I 

3 OV ~'" CK . 
ov ov 

K 

VoH ____;---c_ VoH 

a 

VoL 
VaL 

S-10099 

tPHZ, tpzH 

The 1 K.Q load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GND line such that output will be in high logic level 
while OE 1nput IS held low. 

JOV 

6E 
OV 

VOH 

a 

VoL 

5-10094 
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M54/M74HCT374/534 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 14 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 ~-tA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS375 

DESCRIPTION 
The M54/74HC375 is a high speed CMOS QUAD D 
TYPE LATCH fabricated in silicon gate C2MOS te
chnology. It has the same high speed performance 
of LSTIL combined with true CMOS low power con
sumption.lt contains two groups of 2-bit latches con
trolled by an enable input (G1 . 2 or G3 . 4). 

These two latch groups can be used in the different 
circui\§.; Ea«b_ latch has Q and 5 outputs (1 Q to 40 
and 1 Q to 40). The data applied to the data input is 
transferred to the Q and 5 outputs when the enable 
input is taken high and the outputs will follow the da
ta input as long as the enable input is kept high. 
When the enable input is taken low, the information 
data applied to the data input at that time is retained 
at the outputs. 

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

February 1993 

M54HC375 
M74HC375 

QUAD D TYPE LATCH 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC375F1R M74HC375M1R 
M74HC375B1R M74HC375C1R 

PIN CONNECTIONS (top view) 

NC~ 

No Internal 
Connection 
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M54/M74HC375 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

D G Q Q 

L H L H 

H H H L 

X L On Qn LATCH 
X:DONTCARE 

LOGIC DIAGRAM 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee 

INPUT 

GND GND -
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 7, 9, 15 1D to 4D Data Inputs 

3, 5, 11, 13, 10 to 40 Outputs 
2,6, 10,14 10 to 40 

4 G1- 2 Enable Input 

12 G3-4 Enable Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI DC Input Voltage 

Vo DC Output Voltage 

hK DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC375 

IEC LOGIC SYMBOL 

LC12140 

Value 
-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee + 0.5 

+20 

±20 

10 

10 
20 

20 

40 

40 

Unit 
v 
v 
v 

mA 

mA 

Ia DC Output Source Sink Current Per Output Pin ±25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngsare those values beyond which damage to the dev1ce may occur. Funct1onal operabon under these cond1bon 1s not1mpl1ed. 
(') 500 mW: "65 •c derate to 300 mW by 1 OmWfC: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

!,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC375 

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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ Vr; 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo;·20 ~ 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

....i:§_ VrL 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 
Vr ; 

0.0 0.1 0.1 0.1 
Voltage 

-
lo; 20 (.lA 4.5 VrH 0.0 0.1 0.1 0.1 - v 

~ or 0.0 0.1 0.1 0.1 

~ 
VrL 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 

lr Input Leakage 
6.0 

Vr ; Vee or GND ±0.1 ±1 ±1 f.IA 
Current 

Icc Quiescent Supply 6.0 Vr ; Vee or GND 2 20 40 f.! A 
Current 
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M54/M74HC375 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition 29_ 30 75 95 110 
lrHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation 29_ 56 115 145 175 
IPHL Delay Time_ ~ 14 23 29 35 ns 

(DATA- Q, Q) 
6.0 12 20 25 30 

IPLH Propagation 29_ 52 105 130 160 
IPHL DelayTj_rne ~ 13 21 26 32 ns 

(G -Q,Q) 6.0 11 18 22 27 

I(W)H Minimum Enable 29_ 12 75 95 115 
Pulse Width ~ 3 15 19 23 ns 
(G) 

6.0 3 13 16 20 
Is Minimum Set-up ~ 20 75 95 115 

Time ~ 5 15 19 23 ns 
(DATA- G) 6.0 4 13 16 20 

lh Minimum Hold 29_ 0 0 0 
T1me 4.5 0 0 0 ns 
(DATA- G) -

6.0 0 0 0 
c,N Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 52 
pF 

Capacitance 
n Ceo IS defined as the value of the IC's Internal equ1valent capac1tance wh1ch IS calculated from the operat1ng current consumpt1on Without load. 
(Refer to Test CirCUit). Average operting current can be obtained by the following equation lcc(opr) = Cec • Vee· f'" + Icc 
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M54/M74HC375 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

0 

G 

a 

S-10165 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
fMAX = 73 MHz (TYP.) at Vee = 5 V 

• LOW POWER DISSIPATION 
Icc = 4 f.!A (MAX.) at 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS377 

DESCRIPTION 

The M54/74HC377 is a high speed CMOS OCTAL
D-TYPE FLIP FLOP fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if the enable 
input G is low. Clock triggering occurs at a particular 
voltage level and is not directly related to the transi
tion time of the positive-going pulse. When the clock 
input is at either the high or low level, the D input si
gnal has no effect at the output. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

February 1993 

NC~ 

M54HC377 
M74HC377 

OCTAL D TYPE FLIP FLOP 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceram1c Package) 

C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HC377F1R M74HC377M1R 
M74HC377B1R M74HC377C1R 

PIN CONNECTIONS {lop view) 

Vee 

10 BO 

10 BD 

20 70 

20 70 

30 60 

30 60 

<0 50 

40 50 

GNO 

9 9 I~ t! 
~> 

~ 

g 

20 eo 
20 70 

30 70 

30 60 

•o 60 

' lO 11 " " 
No Internal 

[:nnectJon 
" ~ 

"' 0 u 

~ d ~ 
I 
I 

J 0 
~ 
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M54/M74HC377 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

GND GND ·- _._ 

TRUTH TABLE 

INPUTS OUTPUT 

G CLOCK DATA Q 

H X X NO CHANGE 

L _r L L 

L _r H H 

X L_ X NO CHANGE 
X· DON'T CARE 

LOGIC DIAGRAM 
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PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1 ENABLE G Data Enable Input (Active 
LOW) 

2, 5, 6, 9, 1Qto8Q Flip Flop Outputs 
12, 15, 16, 

19 

3, 4, 7, 8, 1D to 8D Data Inputs 
13, 14, 17, 

18 

11 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

I1K DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC377 

IEC LOGIC SYMBOL 

G" 

CK 

01 

D2 

03 

04 

DS 

06 

D7 

D8 

LC12150 

Value 
-0.5 to +7 

-0.5 to Vee + 0.5 

-0.5 to Vee + 0.5 

± 20 

+ 20 

01 

Q2 

03 

04 

05 

06 

07 

08 

Unit 
v 
v 
v 

mA 

mA 

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

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Mru<1mum Rat1ngs are those values beyond which damage to the dev1ce may occur. Functional operat1on underthese cond1t1on 1s not 1mpl1ed. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmW!'C. 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Opera1ing Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It .Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC377 

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. 

V1H H1gh Level Input 2.0 1.5 1.5 1.5 
Voltage r-- v 

~ 3.15 3.15 3.15 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

r--
6.0 1.8 1.8 1.8 

VoH High Level ~ VI = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 JJA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

4.5 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 

VoL Low Level Output ~ V1 = 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 JJA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L 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 

h Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 JJA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.lA 
Current 
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M54/M74HC377 

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 

(V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
ITHL T1me 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH PropagatiOn ~ 57 140 175 210 
IPHL Delay Time 4.5 17 28 35 42 ns 

(CLOCK- 0) 1-
6.0 13 24 30 36 

fMAX Maximum Clock ~ 7.2 14 5.8 4.8 
Frequency 

~ 36 56 29 24 MHz 

6.0 42 66 34 28 

lw(Hi Minimum Pulse ~ 24 75 95 115 
IW{L) Width 

~ 6 15 19 23 ns 
(CLOCK) 

6.0 5 13 16 20 

Is Minimum Set-up ~ 24 75 95 115 
Time 

~ 6 15 19 23 ns 
(D- CK) 

6.0 5 13 16 20 

Is Minimum Set-up 2.0 30 75 95 115 
Time 1-

~ 8 15 19 23 ns 
(G- CK) 

6.0 6 13 16 20 

lh Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 

CIN Input Capacitance 5 10 10 10 pF 

CpD (') Power Dissipation 34 
pF Capacitance 

( ) Gpo 1s defined as the value of the IC s Internal equ1valent capac1tance wh1ch 1s calculated from the operat1ng current consumpt1on Without load. 
(Refer to Test C1rcwt). Average operttng current can be obtained by the following equat1on. lcc(opr) =CPO • Vrx • f,N + lrx 
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M54/M74HC377 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Gns Gns 

0 

CK 

Q 

S-10423 

CK 

TEST CIRCUIT Icc (Opr.) 

6/6 

796 

6ns 

5- 10425 

ALL OUTPJT 

OPE" 

6ns 

6ns 

01 

Vee 

GND 

Vee 

GND 

VoH 

VoL 

fMAX 

1-so•,. 

eK 
I I 

~~ 

Q 

S-1041G 

CK DUTY 50•1. 

tMAX~-1 -
teK 

6ns 6ns 



• HIGH SPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 f.IA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS386 

DESCRIPTION 

The M54/74HC386 is a high speed CMOS QUAD 
EXCLUSIVE-OR GATE fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
An output buffer provides high noise immunity and 
a stable output. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

~ 

INPUT 

-Vee 

~ -----

GND 

February 1993 

GND 

M54HC386 
M74HC386 

QUAD EXCLUSIVE OR GATE 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC386F1 R M74HC386M1 R 
M74HC386B1 R M74HC386C1 R 

PIN CONNECTIONS (top view) 

9 10 II 12 13 

No Internal 
Connection 
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M54/M74HC386 

TRUTH TABLE IEC LOGIC SYMBOL 

A B y 

L L L 

L H H 

H L H 

H H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 5, 6, 1A, 1 B, 2A, Data Inputs 
8,9, 12,13 2B, 3A, 3B, 

4A,4B 

3, 4, 10, 11 1Yto 4Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

8 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current + 20 mA 

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

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond which damage to the device may occur. Funct1onal operat1on underthesecondrtron IS not rmplied. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 
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M54/M74HC386 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
·Voltage 

~ 1.35 1.35 1:35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

"Output Voltage 
~ VtH 

lo=-20 f1A 4.4 4.5 4.4 4.4 
v 

~ or "5.9 6.0 5.9" 5.9 

~ VtL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL . Low Level Output 2.0 
Vt = 

0.0 0.1 0.1 0.1 
Voltage c-

lo= 20 flA 
~ VtH 0.0 0.1 0.1 0.1 

v 6.0 or 0.0 0.1 0.1 0.1 
c-

VtL 
~ lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

It Input Leakage 
6.0 Vt = Vee or GND ±0.1 ±1 ±1 flA 

Current 

Icc Quiescent Supply 6.0 Vt = Vee or GND 1 10 20 flA 
Current 
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M54/M74HC386 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input lr = It = 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. 

tTLH Output Transition 2.0 30 75 95 110 -
ITHL Time ___i2_ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation 2.0 48 100 125 145 -
tPHL Delay Time 4.5 12 20 25 29 ns 

-
6.0 10 17 21 25 

CrN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipatron 31 
pF 

Capacrtance 
(*) CPD IS def1ned as the value of the IC's Internal equivalent capacitance wh1ch IS calculated from the operating current consumptiOn Without load 
(Refer to Test Circuit) Average opertlng current can be obtained by the following equation lcc(opr) =Ceo • Vee • frN + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

Gns Gns 

VrN 

GND 

VoH 

VoUT 
(SW =GND) 

VoL 

VoH 
5-10441. vouT 

(SW = Vee l 
VoL 

5-10220 

TEST CIRCUIT Icc (Opr.) 

. . 
INPUT WAVEFORM IS THE SAME AS .THAT.JN (;ASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
fMAX = 84 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41-lA (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
[loH[ = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS390 

DESCRIPTION 

The M54/74HC390 is a high speed CMOS DUAL 
DECADE COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

This dual decade counter contains two independent 
ripple carry counters. Each counter is composed of 
a divide-by-two and divide-by-five counter. The di
vide-by-two and divide-by-five counters can be ca
scaded to form dual decade, dual biquinary, or 
various combinations up to a single divide-by-1 00 
counter. 

Each 4-bit counter is incremented on the high to low 
transition (negative edge) of the clock input, and 
each has an independent clear input. When clear is 
set low all four bits of each counter are set to low. 
This enables count truncation and allows the imple
mentation of divide-by-N counter configurations. 

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

February 1993 

NC~ 

M54HC390 
M74HC390 

DUAL DECADE COUNTER 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC390F1 R M74HC390M1 R 
M74HC390B1R M74HC390C1R 

PIN CONNECTIONS (top view) 

1 QA 

18 

NC 

1Q8 

1QC 

:: 
5- 1051i' 

u u "' z~ N 

" 

208 

20C 

200 

2 CLEAR 

2QA 

NC 

28 

2QB 

5-7JH 

No Inter
nal Con- 0 

go 
0 

~ 
0 u 

0 0' "' z "' N 
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M54/M74HC390 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

TRUTH TABLE 

OUTPUTS 
COUNT BCD COUNT* BI-QUINARY •• 

QD QC QB QA QA QD QC QB 

0 L L L L L L L L 

1 L L L H L L L H 

2 L L H L L L H L 

3 L L H H L L H H 

4 L H L L L H L L 

5 L H L H H L L L 

6 L H H L H L L H 

7 L H H H H L H L 

8 H L L L H L H H 

9 H L L H H H L L 

INPUTS OUTPUTS 

CLOCK A CLOCK B CLEAR QA I QB I QC I QD 

X X H L I L I L I L 
L X L BINARY COUNT UP 

X L L QUINARY COUNT UP 

Note: • Output QA IS connected to input CLOCK B for BCD count 
•• Output QD is connected to Input CLOCK A for b1-qu1nary count 
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BLOCK DIAGRAM 

LOGIC DIAGRAM 

CLOCK A 

CLEAR 

5-10511. 

Vee ~ 16, GND ~ 8 
5 -10S1J 

OA 

OB 

ac 
00 

'---f---------<1CK Ql-._~cl 

M54/M74HC390 

OA 

08 

ac 

0.0 

318 
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M54/M74HC390 

TIMING CHART 

(1) BCD COUNT SEQUENCE* 

QA 

as 

ac 

ao 

(2) BI-QUINARY COUNT SEQUENCE** 

CLOCK B 

CLEAR 

OB 

ac 

OD 

OA 

S-10516 

·oUTPUT QA IS CONNECTED TO INPUT CLOCK B 

418 
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M54/M74HC390 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1' 15 1 CLOCK A Clock Input Divide by 2 
2 CLOCK B Section {HIGH to LOW 

Edge-tnggered) 

2, 14 1 CLEAR Asynchronous Master . 
2 CLEAR Reset Inputs 

3, 5, 6, 7 10A to WD Flip Flop Outputs 

4, 12 1 CLOCK B Clock Input Div1de by 5 
2 CLOCK B Section (HIGH to LOW 

Edge-triggered) 

13, 11' 10, 9 2QA to 2QD Flip Flop Outputs 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current + 20 mA 

loK DC Output Diode Current + 20 mA 

Ia DC Output Source Sink Current Per Output Pin ± 25 mA 

Icc or laND DC Vee or Ground Current +50 mA 

Po Power DISSipation 500 (•) mW 

Tstq Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond which damage to the dev1ce may occur Funct1onal operat1on under these condltJon ts not 1m plied 
(•) 500 mW· = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HCSenes -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC390 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

r--
6.0 4.2 4.2 4.2 

v,L Low Level Input 2.0 0.5 0.5 0.5 
Voltage r--

v 4.5 1.35 1.35 1.35 r--
6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 V1H 
lo=-20 11A 4.4 4.5 4.4 4.4 r-- v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
v,L lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

I, Input Leakage 
6.0 

v, =Vee or GND ±0.1 ±1 ±1 j.JA 
Current 

Icc Quiescent Supply 6.0 v, =Vee or GND 4 40 80 llA 
Current 
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M54/M74HC390 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input lr = lf = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 30 75 95 110 
tTHL T1me 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

1PLH Propagation ~ 42 120 150 180 
tPHL Delay Time 

~ 14 24 30 36 ns 
(CLOCK A - OA) 

6.0 12 20 26 31 

tPLH Propagation 2.0 45 120 150 180 
tPHL Delay T1me 

!------- ns 4.5 15 24 30 36 
(CLOCK A- QB, QD) !-------

6.0 13 20 26 31 

tPLH Propagation ~ OA Connected 108 280 350 420 
tPHL Delay Time 4.5 to CKB 36 56 70 84 ns 

(CLOCK A - QC) !-------
6.0 31 48 60 71 

tPLH Propagation 2.0 72 185 230 280 
tPHL ~T1me 

!-------

~ 24 37 46 56 ns 
(CLOCK B - OC) 

6.0 20 31 39 48 

tPHL Propagation ~ 45 125 155 190 
Delay T1me 

~ 15 25 31 38 ns 
(CLEAR- On 

6.0 13 21 26 32 

fMAX Maximum Clock ~ 8.4 17 6.8 5.6 
Frequency 

~ 42 65 34 28 ns 
(CLOCK A - QA) 

6.0 50 79 40 33 

fMAX Maximum Clock ~ 8.4 17 6.8 5.6 
Frequency 

~ 42 67 34 28 I ns 
(CLOCK B - QB) 

6.0 50 79 40 33 

tw(Hi Minimum Pulse ~ 24 75 95 110 
twiLl Wisth ~ 6 15 19 I 22 ns 

(CLOCK) 
6.0 5 13 16 19 

t(W)H Minimum Pulse ~ 24 75 95 110 
Wisth 

~ 6 15 19 . 22 ns 
(CLEAR) 

6.0 5 13 16 19 

tREM Propagation ~ 25 30 35 
Delay Time 

~ 5 6 7 ns 

6.0 5 5 6 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(") Power Dissipation 84 
pF 

Capacitance 
n Gpo IS defmed as the value of the IC"s mternal equivalent capaCitance WhiCh IS calculated from the operating current consumptiOn Without load 
(Refer to Test CirCUit) Average opert1ng current can be obtained by the following equat1on. lcc(opr) ~Gpo • Vee • f,N + Icc 
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M54/M74HC390 

TEST CIRCUIT Icc (Opr.) 

--r-vcc=5V 
A 

Vee 

OA 
I 

' 
do 

1 CLOCK B 

licK /2l 

1 CLOCK A 
lfcKl 

6ns Gns 

WHEN THE OUTPUTS DRIVE CAPACITIVE LOAD, TOTAL CURRENT CONSUMPTION IS TO BE A SUM OF THE VALUE CALCULATED 
FROM Cpo AND t-lee OBTAINED FROM THE FOLLOWING FORMULA. 

Ca feK (2 Cb Cc CdJ 
t-lce~fcK ·Vee· 2+2 ·Vee· -5-+5+5 
Ca-Cd ARE THE CAPACITANCEATOA- OD OUTPUT 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

8/B 

BOB 

CLEAR 

CLOCK A 
CLOCK B 

QA,OB 

OC 

6ns 6ns. 

S-10'i17 



• HIGH SPEED 
fMAX = 72 MHz (1YP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.lA (MAX.) AT TA = 25 ac 

• HIGH NOISE IMMUNI1Y 
VNIH = VNIL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILI1Y 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS393 

DESCRIPTION 

The M54/74HC393 is a high speed CMOS DUAL 
BINARY COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTIL combined with true COMS 
low power consumption. 

This counter circuit contains independent ripple 
carry counters and two 4-bit ripple carry binary 
counters, which can be caseated to create a single 
divide by 256 counter. 

Each 4-bit counter is incremented on the high to low 
transition (negative edge) of the clock input,and 
each has an independent clear input. When clear is 
set to low all four bits of each counter are set to a 
low level. This enables count truncation and allows 
the implementation od divide by N counter 
configurations. 

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

·February 1993 

M54HC393 
M74HC393 

DUAL BINARY COUNTER 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HC393F1 R' M74HC393M1 R 
M74HC393B1 R M74HC393C1 R 

PIN CONNECTIONS (top view) 

---
1 CLOCK A 14 Vee 

---
1CLEAR 13 2CLOCK A 

12 2CLEAR 

OUTPUTS 1 QB r " '") 1QC 10 2QB 
OUTPUTS 

100 . 2QC 

GND 7 200 

Pe11oa~ 

I~ I~ u~~ "' 
u ~ 

u u w z > N 

1QA 2CLEAR 

Ne Ne 

108 2QA 

NC NC 

1QC 208 

NC= 
No Internal 

0 0 u 
Connect1on 0 ~ 2 2 

PCI1090 
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M54/M74HC393 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

' -----
GND GND 

_._ --

TRUTH TABLE 

INPUTS OUTPUS 

CLOCK CLEAR QD I OC I OB I QA 

X H L I L I L I L 
l__ L COUNT UP 

s L NO CHANGE 
X· Don"t Care 

COUNT 
OUTPUT 

QD OC OB QA 

0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 

9 H L L H 

10 H L H L 

11 H L H H 

12 H H L L 

13 H H L H 

14 H H H L 

15 H H H H 
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M54/M74HC393 

LOGIC DIAGRAM 

TIMING CHART 

I o I 1 I 2 I 3 I 4 I 5 I s I 1 I a I 9 I 10 I 11 I 12 I 13 I 14 I 1s I o I 

CLEAR 

Qo~·----------------------~ 
S-7U2/1 
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M54/M74HC393 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 
CTR4 

1' 13 1 CLOCK A Clocck Input (HIGH to 
2 CLOCK A LOW Edge triggered) 

CT=O 
2, 12 1 CLEAR Asynchronouns Master + 

2 CLEAR Reset Inputs 

3,4,5,6 1QA to 1QD Flip Flop Outputs 

11, 10, 9, 8 20A to 20D Flip Flop Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 
12 

CT=O 
13 

+ 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
iJK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 5oo n mW 

Tst Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur Functional operat1on under these cond1t1on IS not 1mphed 
C) 500 mW. "65 °C derate to 300 mW by 1 OmWfC. 65 °C 1o 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operatmg Temperature: M54HC Senes -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall T1me Vee~ 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee~ 6 V 0 to 400 
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M54/M74HC393 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VJH High Level Input _1-Q__ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

-
6.0 4.2 4.2 4.2 

VJL Low Level Input 2.0 0.5 0.5 0.5 -
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level _1-Q__ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 VJH 
lo=-20 11A 4.4 4.5 4.4 4.4 - v 

_§Jl__ or 5.9 6.0 5.9 5.9 

~ VJL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output _1-Q__ 
v, = 

0.0 0.1 0.1 0.1 
Voltage 

~ VJH 
Ia= 20 11A 0.0 0.1 0.1 0.1 

v 
_§Jl__ or 0.0 0.1 0.1 0.1 

~ v,L Ia= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

" 
Input Leakage 

6.0 
v, =Vee or GND ±0.1 ±1 ±1 llA 

Current 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 11A 
Current 
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M54/M74HC393 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ..1.:Q_ 30 75 95 110 
\rHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

trLH Propagation 2.0 - 50 120 150 180 
trHL Delay Time ~ 15 24 30 36 ns 

(CLOCK- QA) 6.0 13 20 26 31 

trLH Propagation ..1.:Q_ 70 160 200 240 
IPHL Delay Time ~ 20 32 40 48 ns 

(CLOCK- QB) 6.0 17 27 34 41 
IPLH Propagation ..1.:Q_ 90 195 245 295 
trHL Delay Time ~ 25 39 49 59 ns 

(CLOCK- QC) 6.0 21 33 42 50 

tPLH Propagation ..1.:Q_ 120 230 290 345 
tPHL Delay Time ~ 30 46 58 69 ns 

(CLOCK- QD) 6.0 26 39 49 59 

tPLH Propagation 2.0 55 150 190 225 -
tPHL Delay Time ~ 18 30 38 45 ns 

(CLEAR- On) 6.0 15 26 32 38 

fMAX Maximum Clock ..1.:Q_ 8.4 17 6.8 5.6 
Frequency ~ 42 67 34 28 MHZ 

6.0 51) 79 40 33 

tw(Hl Minimum Pulse ..1.:Q_ 28 75 95 110 
tw(LI Width ~ 7 15 19 22 ns 

(CLOCK) 6.0 6 13 16 19 

lw(Hl Minimum Pulse ..1.:Q_ 28 75 95 110 
Width ~ 7 15 19 22 ns 
(CLEAR) 6.0 6 13 16 19 

tREM Minimum ..1.:Q_ 25 30 35 
Removal Time ~ 5 6 7 ns 

6.0 5 5 6 
CiN Input Capacitance 5 10 10 10 pF 

Cro (') Power Dissipation 35 
pF 

Capacitance 
(") Ceo IS defined as the value of the IC's 1ntemal equ1valent capac1tance wh1ch IS calculated from the operating current consumpt1on w1thout load. 
(Refer to Test CirCUit). Average opertmg current can be obtained by the follow1ng equation. lcc(opr) ~Ceo· Vee· f,N + lcc/4 (per Flip Flop) 
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M54/M74HC393 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

:\-1041J 

6ns Gns 

CLEAR 

CLOCK A 

QA 

08 

TEST CIRCUIT Icc (Opr.) 

vee .sv 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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• HIGHSPEED 
fMAX = 80 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.lA (MAX.) AT TA = 25 oc 

• COMPATIBLE WITH TTL OUTPUTS 
VJH = 2V (MIN.) VJL = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
!loHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS393 

DESCRIPTION 

The M54/74HCT393 is a high speed CMOS DUAL 
BINARY COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true COMS 
low power consumption. 

This counter circuit contains independent ripple 
carry counters and two 4-bit ripple carry binary 
counters, which can be caseated to create a single 
divide by 256 counter. 

Each 4-bit counter is incremented on the high to low 
transition (negative edge) of the clock input,and 
each has an independent clear input. When clear is 
set to high all four bits of each counter are set to a 
low level. This enables count truncation and allows 
the implementation of divide by N counter 
configurations. 

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 HSC2MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 

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

October 1993 

M54HCT393 
M74HCT393 

DUAL BINARY COUNTER 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT393F1R M74HCT393M1R 
M74HCT393B1R M74HCT393C1R 

PIN CONNECTIONS (top view) 

!CLOCK 14 Vee 

1 CLEAR 13 2CLOCK 

12 2CLEAR 

OUTPUTS 1 QB r II 

2QA l 

NC= 
No Internal 
Connection 

1QC 

1QD 

GND 

1QA 

Ne 

108 

NC 

1QC 

7 

10 

PC11D8D 

I" ~ " <[ 0 w 
u ~ ~ 

u " " > N N 

2QB 

2QC 

ZQD 

2CLEAR 

NC 

20A 

NC 

2Q8 

OUTPUTS 
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M54/M7 4HCT393 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

, Vee 

INPUT 

GND GND 
.I.. 

TRUTH TABLE 

INPUTS OUTPUS 

CLOCK CLEAR QD I QC I QB I QA 

X H L I L I L I L 
l_ L ·COUNT UP 

S L NO CHANGE 
X: Don't Care 

COUNT 
OUTPUT 

QD QC QB QA 

0 L L L L 

1 L L L H 
2 L L H L 

3 L L H H 
4 L H L L 

5 L H L H 
6 L H H L 

7 L H H H 
8 H L L L 

9 H L L H 

10 H L H L 

11 H L H H 

12 H H L L 

13 H H L H 

14 H H H L 

15 H H H H 
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M54/M74HCT393 

LOGIC DIAGRAM 

S-10U1 

TIMING CHART 

o I , I 2 I 3 I 4 I s I s I 7 I e I 9 I 10 I 11 I 12 I 13 1 14 1 1s 1 o 1 

CLEAR 

QD -; 

~----------------~ 
S-TUJ/1 
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M54/M74HCT393 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 
CTR4 

1, 13 1 CLOCK Clock Input (HIGH to 
2 CLOCK LOW Edge triggered) 

2, 12 1 CLEAR Asynchronouns Master 
2 CLEAR Reset Inputs 

cr[ 
10A 

I CLEAR cr~o 10 8 

1CLOCK + 10c 

10D 
3,4, 5,6 10A to 10D Flip Flop Outputs 

11. 1 o. g, 8 20A to 20D Flip Flop Outputs 

7 GND Ground (OV) CTR4 

14 Vee Positive Supply Voltage 

'{ 
20A 

2CLEAR 
12 

CT=O 20 8 

2CLOCK 
13 

2ac + 
20D 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
i1K DC Input Diode Current ± 20 mA 

loK DC Output Diode Current + 20 mA 

lo DC Output Source Sink Current Per Oujput Pin ± 25 mA 

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 5oo n mW 

Tstg_ Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional opera~on underthesecondltion 1s not 1m plied. 
(') 500 mW. ,;65 'C derateto300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, It Input Rise and Fall Time (Vee ~ 4.5 to 5.5V) 0 to 500 ns 
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M54/M74HCT393 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=-20 11A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 V1H v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output VI = lo= 20 11A 0.0 0.1 0.1 0.1 
Voltage 

4.5 V1H v 
or 
VIL 

Ia= 4.0 mA 0.17 0.26 0.33 0.4 

l1 Input Leakage 
5.5 

V1 =Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 !lA 
Current 

f. lee Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

5/7 

821 



M54/M74HCT393 

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. 

tTLH Output Transition 4.5 8 15 19 22 ns 
tTHL Time 

tPLH Propagation 4.5 19 30 38 45 ns 
IPHL Delay Time 

(CLOCK- QA) 

IPLH Propagation 4.5 24 37 46 56 ns 
IPHL Delay Time 

(CLOCK- QB) 

tPLH Propagation 4.5 28 43 54 65 ns 
tPHL Delay Time 

(CLOCK- QC) 

tPLH Propagation 4.5 33 51 64 77 ns 
tPHL Delay Time 

(CLOCK- QD) 

IPLH Propagation 4.5 20 31 39 47 ns 

tPHL Delay Time 
(CLEAR- Qn) 

fMAX Maximum Clock 4.5 4.2 80 34 MHz 
Frequency 

tw(H) Minimum Pulse 4.5 8 15 19 22 ns 
tw(L) Width 

(CLOCK) 

IW(H) Minimum Pulse 4.5 8 15 19 22 ns 
Width 
(CLEAR) 

tREM Minimum 4.5 5 6 8 ns 
Removal Time 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 66 
pF 

Capacitance 
(') Ceo 1s defined as the value of the IC's Internal equivalent capacitance which IS calculated fror:1 the operating current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equaMn. lcc(opr) =CPO • Vee • i1N + lcc/4 (per Fhp Flop) 
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M54/M74HCT393 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

5o•10UJ 

6ns 6ns 

CLEAR 

CLOCK 

QA 

QB 

5-101,?0 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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M54HC423/423A 
M74HC423/423A 

DUAL RETRIGGERABLE MONOSTABLE MUL TIVIBRATOR 

• HIGH SPEED 
tpo = 25 ns (TYP) at Vee= 5V 

• LOW POWER DISSIPATION 
STANDBY STATE lcc=4~A(MAX.)ATTA=25'C 
ACTIVE STATE Icc= 700 ~A (MAX.) AT Vcc=5V 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

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

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• WIDE OUTPUT PULSE WIDTH RANGE 
twouT = 120 ns- 60s OVER AT Vee= 4.5 V 

• PIN AND FUNCTION COMPATIBLE WITH 
54/74LS423 

DESCRIPTION 

. The M54/74HC423/423A are high speed CMOS 
MONOSTABLE multivibrators fabricated with 
silicon gate C2MOS technology. 

They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. There are two trigger inputs, A 
INPUT (negative edge) and B INPUT (positive 
edge). These inputs are valid for rising/falling 
signals, (t, -It - 1 sec). After triggering the output 
maintains the MONOSTABLE state for the time 
period determined by the external resistor Rx and 
capacitor Cx. 

Two different pulse width constant are available: 
K := 0.46 for HC423 K := 1 for HC423A. 

Taking CLR low breaks this MONOSTABLE 
STATE. If the next trigger pulse occurs during the 
MONOSTABLE period it makes the MONOSTABLE 
period longer. Limit for values of Cx and Rx : 

Cx: NO LIMIT 

Rx :Vee< 3.0 V 5 K Q to 1 M Q 
Vee~ 3.0 V 1 K Q to 1 M Q 

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

October 1993 

~ ~ 
B1R F1R 

(Plastic Package} (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package} (Chip Carrier} 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

1~EXT/CEXT 

1 CEXT 

IQ 

2B 

2A 

NC= 
No Internal 
Connection 
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M54/M74HC423/423A 

SYSTEM DIAGRAM 

S-10680 

TIMING CHART 

A 

B l 
RXICX 

CLR 

Q 

r-----VOH 
0: 

5 -10176/T 

2/9 

826 



BLOCK DIAGRAM 

A ___.,.....---...._ 

8--..__J 

5-10091/1 

Note: 

Dx 
r -.I-..., 

ex 1 1 

3 

eLR 

I 

Q 

(1) Cx, Rx, Dx are external components. 
(2) Dx is a clamping diode. 

S-10092/1 

M54/M7 4HC423/423A 

Dx 
r -.I-..., 

ex : Rx : 

11 

eLR 

c:::l---4---Vee 

Q 

The external capacitor is charged to Vee in the stand-by state, i e. no trigger. When the supply voltage is turned off Cx is discharged mamly 
through an internal parasitic diode (see figures). If Cx is sufficiently large and Vee decreases rapidy, there will be some possibility of da
maging the I.C. with a surge current or latch-up. If the voltage supply filter capacitor is large enough and Vee decrease slowly, the surge 
current is automatically limited and damage the I.C. is avoided. The maximum forward current of the parasibc doode is approximately 20 
mA. In cases where Cx is large the time taken for the supply voltage to fall to 0.4 Vee can be calculated as follows : 
b <:(Vee- 0.7) · Cx/20mA 

In cases where loiS too short an external clamping diode is required to protect the I.C. from the surge current. 

FUNCTIONAL DESCRIPTION 

STAND-BY STATE 

The external capacitor, Cx, is fully charged to Vee 
in the stand-by state. Hence, before triggering, 
transistor 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) A is "low" and 8 has a falling edge ; 
2 nd) B is "high" and A has a rising edge ; 
3 rd) A is low and B is high and C1 has a rising edge. 

After the multivibrator has been retriggered 
comparator C1 and C2 start operating and Qn is 
turned on. Cx then discharges through Qn. The 
voltage at the node R/C external falls. 

When it reaches VREFL the output of comparator C 1 
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 RIC external begins to rise with a time 
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 
remains high until the voltage at RIC external rises 
again to VREFH- At this point C2 output goes low and 
0 goes low. C2 stop operating. That means that 
after triggering when the voltage RIC external 
returns to VREFH the multivibrator has returned to its 
MONOSTABLE STATE. In the case where Rx · Cx 
are large 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: 

tw(OUT) = 0.46 Cx · Rx (HC423) 
tw(OUT) = Cx · Rx (HC423A) 
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M54/M74HC423/423A 

FUNCTIONAL DESCRIPTION (continued) 

RE-TRIGGERED OPERATION 

When a second trigger pulse follows the first its 
effect 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 
charging 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 
discharge cycle to be ineffective; Hence the 

TRUTH TABLE 

INPUTS 
A 8 CL a 

minimum time for a second trigger to be effective 
depends on Vee and Cx. 

RESET OPERATION 

CL is normally high. If CL is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 

Also transistor Op is turned on and Cx is charged 
quicky to Vee. This means if CL input goes low, the 
IC becomes waiting state both in operating and non 
operating state. 

OUTPUTS 
NOTE 

a 
l_ H H ~ L_____j OUTPUT ENABLE 

X L H L H INHIBIT 

H X H L H INHIBIT 

L s H ~ L_____j OUTPUT ENABLE 

X X L L H INHIBIT 
X: Don't Care z· Htgh Impedance 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

4/9 

828 



PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 9 1A,2A Trigger Inputs (Negative 
Edge Triggered) 

2, 10 18,28 Trigger Inputs (Positive 
Edge Triggered) 

3, 11 1CLR, Direct Reset (Active LOW) 
2CLR 

4, 12 10,20 Outputs (Active LOW) 

7 2RExTiCEXT External Resistor 
Capacitor Connection 

13,5 10,20 Outputs (Active HIGH) 

14, 6 1CExT External Capacitor 
2CEXT Connection 

15 1 RExTiCExT External Resistor 
Capacitor Connection 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Vee· Supply Voltage 

Vt DC Input Voltage 

Vo DC Output Voltage 

itK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or laND DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (1 0 sec) 

M54/M7 4HC423/423A 

IEC LOGIC SYMBOL 

1A 

1 B 

1 CLR 

1 ex 
1 RX/eX ( 

2A 

28 

2CLR 

2ex 

2RXjeX 

(1) 

(2) 

(3) 

14) 

15) 

(9) 

1 o) 

11) 

(6) 

(7) 

['-... .II& 
I>SL (13) 

!--'-----'- 10 

" R 

ex ~ 10 

RX/eX 

f"... .II& l>_n_ 
(5 

!--'- 20 

" R 

ex ~ 20 

RX/eX 

LC\3070 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

+ 20 rnA 

+ 20 rnA 

+ 25 rnA 

±50 rnA 

500 (.) mW 

-65 to+ 150 oc 
300 oc 

Absolute Max1mum Rat1ngs are those values beyondwh1ch damage to the dev1ce may occur. Functional operat1on underthesecond1t1on IS not Implied. 
(•) 500 mW: "65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

5/9 

829 



M54/M74HC423/423A 

RECOMMENDED OPERATING CONDITIONS 

S_ymbol Parameter Value Unit 

Vee Supply Voltage 2to 6 v 

V1 Input Voltage 0 to Vee v 

Vo Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 •c 
M74HC Series -40 to +85 •c 

tr,tl Input Rise and Fall Time 0 to 1000 ns 

0 to 500 

0 to 400 

Cx External Capacitor NO LIMITATION 

Rx External Resistor I Vee< 2 V 5K to 1M(*) Q 

I Vee?:. 3 V 1K to 1M(*) 
rl The max1mum allowable values of Cx and Rx are a function of leakage of capacitor Cx, the leakage of dev1ce and leakage due to the board 
layout and surface resistance. Suscepbbilrty to externally Induced no1se may occur for Rx > 1 Mn 

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. 

V1H High Level Input _g,Q_ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input _g,Q_ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level _g,Q_ 
V1= 

1.9 2.0 1.9 1.9 
Output Voltage 

~ v,H lo=-20 J.lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v,= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 J.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
V1L lo=4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo=5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

v, = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

h R/C Terminal Off 
6.0 V1 = Vee or GND ±0.1 ±1 ±1 JlA 

State Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.lA 
Current 

Icc Active State ~ V1 = Vee or GND 45 200 260 325 llA 
Supply Current (1) 4.5 Pin 7or 15 400 500 650 810 J.lA I-- V1N = Vcc/2 6.0 0.7 1.0 1.3 1.6 rnA 

(1): Per C1rcu1t 
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M54/M74HC423/423A 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 
hHL Time ~ 8 15 19 ns 

6.0 7 13 16 

tPLH Propagation __1,Q_ 102 210 265 
tPHL Q¥1ayTim~ ~ 29 42 53 ns 

(A, B -Q, Q) 6.0 22 36 45 

tPLH Propagation __1,Q_ 68 160 200 
tPHL ~Tim~ . 4.5 20 32 40 ns 

(CLR- 0, Q) 6.0 16 27 34 

twour Output Pulse __1,Q_ Cx = 100 pF 1.3 
Width ~ Rx=10KQ 1.1 !!S 
(forHC423) 6.0 1 

__1,Q_ Cx = 0.1!!F 4.8 

~ Rx= 100 KQ 4.6 ms 

6.0 4.5 

twour Output Pulse __1,Q_ Cx= 100 pF 1.7 
Width ~ Rx= 10 KQ 1.4 !!S 
(for.HC423A) 6.0 1.3 

__1,Q_ Cx= 0.1!!F 10 

~ Rx= 100 KQ 9.5 ms 

6.0 9.5 

t.twour Output Pulse ±1 
Width Error 

% Between Circuits 
in Same PackaQe 

tw(H) Minimum Pulse __1,Q_ 75 95 
tw(L) Width ~ 15 19 ns 

6.0 13 16 

tw(L) Minimum Pulse __g,Q_ 75 95 
Width ~ 15 19 ns 

6.0 13 16 

trr Minimum __g,Q_ Cx= 100 pF 325 
Retrigger Time ....!§.__ Rx= 1 KQ 108 ns 

6.0 78 

~ Cx = 0.1!!F 5 

~ Rx= 100 KQ 1.4 !!S 

6.0 1.2 

C1N Input Capacitance 5 10 10 10 PF 

Cpo (*) Power Dissipation 160 
pF 

Capacitance 
(*) Gpo 1s defined as the value of the IC"s Internal eqUivalent capaCitance which 1s calculated from the operabng current consumpton WJthout load. 
(RefertoTest C1rcU1t). Average operting current can be obtained by the following equaton.lcc(opr) =CPO • Vee • ''" + Icc' Duty/1 00 + lc/2 (per monostable) 
(Icc': Active Supply Current) (Duty:%) 

7/9 
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M54/M7 4HC423/423A 

Output Pulse Width Constant Characteristics 
(for HC423) 

K 
GCS66"0 

Rx =10KO 
0.6 CL =50pF 

~ Cx =10nF 
I"'. 0.5 

~ bg, 1pF 

1,.F 
0.4 

0.3 '--....1..-"'----'---'-----'--'----''--:-' 
2 3 4 5 Vcc(V) 

Output Pulse Width Characteristics (for HC423) 

tw(ms) ,..------,---..,----"'GC:::;SS=S9"'j0 

Rx =1 MO 
10 3 

10 2 ~----------+-----~~--~ 

10 1 

1o 0 r-_,~~~\-~~--~~~~ 

101 ~_,~~~--t,~~~~--~ 

102 ~_,~~~~~~--~----~ 

103 ~~~~----+-----~----~ 

104 ~----~---~~-~--~ 
10-1 10° 10 1 10 2 Cx(nF) 

Output Pulse Width Constant Characteristics 
(for HC423A) 

K 
GC56650 

Rx=10KO 
1.1 CL =SOpF 

Cx =10nF ---~ -1.0 

Cx>0.1pF 
0.9 

0.8 .._....~.._.....__,__...___._....____._:-' 
2 3 4 5 Vcc(V) 

Output Pulse Width Characteristics (for HC423A) 

tw{ms) .---------..,------..,-.....::.:GC:::;SS:.::::.:;SOO 

10 3 

10 2 ~----.-----+---~~--~ 

Vcc=4.5V 

CL =SOpF 

Rx =1 MO 

10 1 

10°~~~~--~~--~~--~ 

101 ~~~~--~~--~~~~ 

1o2 r--i~~--~~----+-----1 

103 ~~~~----+-----+-----1 

104 ~--~--~~-~-~ 
10-1 10° 10 1 10 2 Cx(nF) 

_81_9 ____________ . ~,..,, ~~~;~gr::::: 
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M54/M74HC423/423A 

TEST CIRCUIT Icc (Opr) 

'cc 

1Cl 'cc 
2Ci 
18 

tA 
1RX/CX 

2CX 

2RX/CX 

ICX 

,;; 
28 

GND 

S-10029 

'TRANSITION TIME OF INPUT WAVEFORM IS THE SAME AS 
THAT IN SASE OF SWITCHING CHARACTERISTICS TESTS. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

B 

a 

8 

a 

Q 

\ 
so~,. so•1. 

'w 

t PLH 

fso., 
~1--IPHL 

_____ JIO'Io 

1THL 

90"/o 

1 0'!. "-------' 

twour 
~0'/. 

50~ 

I 

'w 

Sns 

Vee 

GND 

fso.,, Vee 

J GND 
1PLH y 

I IPHL 
VoL 

50'1.\1... _____ _,/, ______ ::: 

~-----------GND 

50'!. 

;-----VoH 

~~-----------_)~ VoL 
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M54HC540/541 
M74HC540/541 

OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC540: INVERTED- HC541 NON INVERTED 

• HIGH SPEED 
tpo = 10 ns (TYP.) at Vee = 5V 

• LOW POWER DISSIPATION 
Icc= 4!lA (MAX.) at T A= 25 °C 

• HIGH NOISE IMMUNITY 
VNIH = ViNL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 rnA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2V to 6V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS540/541 

DESCRIPTION 

The M54/74HC540 and HC541 are high speed 
CMOS OCTAL BUS BUFFERS (3-STATE) 
fabricated in silicon gate C2MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The HC540 is an inverting buffer and HC541 is a non 
inverting buffer. 
The 3 STATE control ~e operates as a two input 
AND such that if either G1 and G2 are high, all eight 
output are in the high impedance state. In order to 

PIN CONNECTION (top view) 

HC540 

October 1993 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

enhance PC board layout, the HC540 and HC541 
offers a pinout having inputs and outputs on 
opposite sides of the package. 
All inputs are equipped with protection circuits 
against static discharge and transient excess 
voltage. 

HC541 

1/7 
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M54/M74HC540/541 

CHIP CARRIER 

HC540 HC541 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

,.-- Vee 

INPUT 

GND GND 

... -
PIN DESCRIPTION (HC540) PIN DESCRIPTION (HC541) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1, 19 1G,G2 Output Enable Inputs 1, 19 1G,G2 Output Enable Inputs 

2, 3, 4, 5, A1 to AS Data Inputs 2, 3, 4, 5, A1 to AS Data Inputs 
6, 7,S,9 6, 7,8, 9 

1S, 17, 16, Y1 to Y8 Bus Outputs 18, 17, 16, Y1 to Y8 Bus Outputs 
15, 14, 13, 15, 14, 13, 

12, 11 12, 11 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

2/7 
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M54/M7 4HC540/541 

IEC LOGIC SYMBOLS 

HC540 HC541 

G1 G1 
G2 G2 

A1 ¥1 A1 Y1 

A2 ¥2 A2 Y2 

A3 Y3 A3 Y3 

A4 Y4 A4 Y4 

AS YS AS YS 

AS "Ys AS YS 

A7 ¥1 A7 Y7 

AS YS AS YS 

LC12870 LC12880 

TRUTH TABLE 

INPUT OUTPUT 

G1 G2 An Yn CHC540) Yn (HC541) 

H X X z z 
X H X z z 
L L H L H 
L L L H L 

·"" "" X. H or L 
Z: H1gh Impedance 

CIRCUIT SCHEMATIC (Per Circuit) 

HC540 HC541 

A 

Gi-...r----... Gi _.,----... 
G2 P-----Q G2 p--<1>-----Q 

3/7 
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M54/M74HC540/541 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±35 rnA 

Icc or IGND DC Vee or Ground Current ±70 rnA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions rs not rmplred. 

(•) 500 mW. = 65 "C derate to 300 mW by 1 OmWfC: 65 "C to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage Oto Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,lr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 

4/7 
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M54/M74HC540/541 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

v,H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 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 

-
lo=-20 [lA 4.5 V1H 4.4 4.5 4.4 4.4 

- v 
~ or 5.9 6.0 5.9 5.9 

~ v,L lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage ~ v,H 
lo= 20 [lA 0.0 0.1 0.1 0.1 

v 
6.0 or 0.0 0.1 0.1 0.1 -
4.5 v,L lo= 6.0 rnA 0.17 0.26 0.33 0.40 -
6.0 lo= 7.8 rnA 0.18 0.26 0.33 0.40 

r, Input Leakage 
6.0 

v, =Vee or GND ±0.1 ±1 ±1 flA 
Current 

loz 3 State Output 
6.0 

v, = v,H or v,L ±0.5 ±5 ±10 flA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 v, =Vee or GND 4 40 80 
I 

~tA 
Current 

517 
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M54/M74HC540/541 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 25 60 75 90 
ITHL Time 

~ 
50 7 12 19 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 40 85 105 130 
tPHL Delay Time 

~ 50 10 17 21 26 ns 

6.0 9 14 18 22 

~ 56 115 145 175 

~ 150 14 23 29 35 ns 

6.0 12 20 25 30 

tPZL Output Enable ~ 47 110 140 165 
tpzH Time ~ 50 RL = 1KQ 13 22 28 33 ns 

6.0 11 19 24 28 

~ 61 135 170 205 

~ 150 RL = 1Kn 17 27 34 41 ns 

6.0 14 23 29 35 

tPLZ Output Disable ~ 52 110 140 165 
tPHZ Time ~ 50 RL = 1KQ 15 22 28 33 ns 

6.0 13 19 24 28 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 31 
pF 

Capacitance 
(') Gpo 1s defined as the value of the IG's mternal equivalent capacitance wh1ch IS calculated from the operat1ng current consumption Without load 
(Refer to Test Grrcwt). Average opertmg current can be obtained by the followmg equat1on lcc(opr) =Gpo· Vee· f1N + lcc/8 (per gate) 

TEST CIRCUIT Icc (Opr.) 

HC540 

OUT 

5C05250 

6/7 
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M54/M7 4HC540/541 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

HC540 

S-10476 S-101.77 S-10t.7B 

6ns 6ns 6ns 6ns 

•cc 
•cc •cc INPUfS 

INPUTS INPUTS 

GNO 

tpLZ -!--.,.....-- t PZ L 
OUTPUTS ~VQH VnH 

OUTPUTS OUTPUTS 

VoL 

S-101.80 S-101.71 S-10.t;72 

HC541 

•cc 
9 

S-101.74 S-IOUS 

6ns Gns 6ns 

INPUTS INPUTS 

GNO 

'PLZ t rz;OH 

OUTPUTS OUTPUTS 

VoL 

S-10479 s -101.71 

717 
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M54HCT540/541 
M7 4HCT540/541 

OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HCT540: INVERTED - HCT541 NON INVERTED 

• HIGHSPEED 
tpo = 10 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
lee= 4 ~(MAX.) at TA = 25 °C 

• COMPATIBLE WITH TTL OUTPUTS 
VJH = 2V (MIN.) VJL =· 0.8V (MAX.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 rnA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS540/541 

DESCRIPTION 

The M54/74HCT540 and HCT541 are high speed 
CMOS OCTAL BUS BUFFERS (3-STATE) 
fabricated in silicon gate C2MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
The HCT540 is an inverting buffer and HCT541 is a 
non inverting buffer. 
The 3 STATE control gm_e operates as a two input 
AND such that if either G1 and G2 are high, all eight 
outputs are in the high impedance state. In order to 
enhance PC board layout, the HCT540 and 
HCT541 offers a pinout having inputs and outputs 
on opposite sides of the package. All inputs are 
equipped with protection circuits against static 

PIN CONNECTION (top view) 

HCT540 

October 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1 R M74HCTXXXM1 R 
M74HCTXXXB1 R M74HCTXXXC1 R 

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 HSC2MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 
IT IS PROHIBITED TO APPLY A SIGNAL TO BUS 
TERMINAL WHEN IT IS IN OUTPUT MODE. 
WHEN A BUS TERMINAL IS FLOATING (HIGH 
IMPEDANCE STATE) IT IS REQUESTED TO FIX 
THE INPUT LEVEL BY MEANS OF EXTERNAL 
PULL DOWN OR PULL UP RESISTOR. 

HCT541 
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M54/M7 4HCT540/541 

CHIP CARRIER 

HCT540 HCT541 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

----- ~ 

GND GND -- .... 
SC05E50 

PIN DESCRIPTION (HCT540) PIN DESCRIPTION (HCT541) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1, 19 G1, G2 Output Enable Inputs 1, 19 G1, G2 Output Enable Inputs 

2, 3, 4, 5, A1 to A8 Data Inputs 2, 3, 4, 5, A1 to A8 Data Inputs 
6, 7,8,9 6, 7, 8,9 

18, 17, 16, Y1 to Y8 Bus Outputs 18, 17, 16, Y1 to Y8 Bus Outputs 
15, 14, 13, 15, 14, 13, 

11, 12 11, 12 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

2/7 
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IEC LOGIC SYMBOLS 

HCT540 

G1 
G2 

Al ¥1 
A2 ¥2 
A3 Y3 

A4 Y4 

AS YS 

A6 "Ys 
A7 ¥7 
AB YB 

LC12870 

TRUTH TABLE 

INPUT 

G1 G2 
H X 
X H 

L L 

L L ... " "" X. H or l 
Z: High impedance 

CIRCUIT SCHEMATIC (Per Circuit) 

HCT540 

A 

G1-......---
G2 P---._--<1 

An 
X 

X 
H 

L 

M54/M7 4HCT540/541 

HCT541 

Gl 

G2 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

AB 

lC12880 

OUTPUT 

Yn (HCT540) 

z 
z 
L 

H 

HCT541 

G1 _......------. 
P---._--<1 

G2 -.u.____, 

Yl 

Y2 

Y3 

Y4 

YS 

YG 

Y7 

YB 

Yn (HCT541) 

z 
z 
H 

L 
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M54/M74HCT540/541 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IlK DC Input Diode Current + 20 mA 

loK DC Output Diode Current + 20 mA 

lo DC Output Source Sink Current Per Output Pin + 35 mA 

Icc or IGND DC Vee or Ground Current + 70 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxtmum Ratmgs are those values beyond whtch damage to the dev1ce may occur Functional operatton under these cond1t1ons ts not tmphe:J 
(") 500 mW: = 65 'C de tate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,t, Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M7 4HCT540/541 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level VI = lo=-20 ).!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 V1H v 
or lo=-6.0 mA 4.18 4.31 4.13 4.10 
VIL 

VoL Low Level Output VI = lo= 20 ).!A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VIH v 
or 
V1L 

Ia= 6.0 mA 0.17 0.26 0.33 0.4 

h Input Leakage 
5.5 

V1 =Vee or GND ±0.1 ±1 ±1 J.iA 
Current 

loz 3 State Output 
5.5 V1 = V1H or V1L ±0.5 ±5 ±10 J.IA 

Off State Current Vo = Vee or GND 

Icc Quiescent Supply 5.5 V1 = Vee or GND 4 40 80 J.IA 
Current 

!>Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply V1 = 0.5Vor 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

~·SCS,nfOMSON. ___________ __:5::.:./7 
--------------- · A.""'f/ li<'<ln~:oorn~~©'ii'lfJ©Ii!n©~ 
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M54/M74HCT540/541 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 85 °C -55 to 125 °C Unit" 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 50 6 12 15 18 ns 
hHL Time 

tPLH Propagation 4.5 50 12 20 25 30 ns 
tPHL Delay Time 4.5 150 16 25 31 38 ns 

(for HCT540) 

tPLH Propagation 4.5 50 14 23 29 35 ns 
tPHL Delay Time 4.5 150 18 28 35 42 ns 

(for HCT541) 

tpzL Output Enable 4.5 50 RL= 1Kn 18 30 38 45 ns 
IPZH Time 4.5 150 RL = 1KQ 22 34 43 51 ns 

IPLZ Output Disable 4.5 50 RL = 1Kn 19 27 34 41 ns 
IPHZ Time 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 34 
pF Capacitance 

n Gpo is defined as the value of the IC's Internal equivalent capaCitance which is calculated from the operating current consumptiOn wrthout load. 
(Refer to Test Circwt). Average opart1ng current can be obtained by the following equation lcc(opr) =CPO • Vee • f1N + lcc18 (per gate) 

TEST CIRCUIT Icc (Opr.) 

HCT540 

S-10106 

617 

848 

I vee 

,- --l 
I I 
I .-r---:1--OUT 

I 
I 
I 

_j 

l:""' \[ 10% GND 
SC06Z5D 



M54/M7 4HCT540/54'1 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

HCT540 

•cc 

S-10476 S-10477 S-1047!1 

6 n• Gns '"' '"' 
3V 3V 

INPUTS 
INPUTS INPUTS 

GND 

OUTPUTS VnH 

OUTPUTS OUTPUTS 

VOL 

S-10G80 s -\0471 :::.-101;72 

HCT541 

•cc 
•cc 
9 

S-1003 
S-10474 S -10US 

~" 
So< 6ns 6 "' '"' 

INPUTS 3V 3V 

INPUTS INPUTS , S= GNO 
PLH . --- fp~:_ VOH GND 

90'1. 

VnH 

'oL OUlPUTS OUTPUTS 

VOL 

S-10t.79 5 -IC471 S-10G72 

7!7 

·849 





~ SCiS·ntOMSON .. ., I ~D©ffil@~[]J~©'TI'ffil@ffi!JO©~ 
M54/74HC563 
M54/74HC573 

OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT 
HC563 INVERTING- HC573 NON INVERTING 

• HIGHSPEED 
tpo = 13 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 J.1A (MAX.) AT TA = 25 °C 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54!7 4LS563/573 

DESCRIPTION 

The M54/7 4HC563 and M54HC573 are high speed 
CMOS OCTAL LATCH WITH 3-STATE OUTPUTS 
fabricated with in silicon gate C2MOS technology. 

These ICs archive the high speed operation similar 
to equivalent LSTIL while maintaning the CMOS 
low power dissipation. 

These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 

While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 
inversely. When the LEis taken low, the Q outputs 
will be latched precisely or inversely at the logic level 

PIN CONNECTION (top view) 

HC563 HC573 

October1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

of D input data. While the OE input is at low level, 
the eight outputs will be in a normal logic state (high 
or low logic level) and while high level the outpts will 
be in a high impedance state. 

The application designer has a chaise of 
combination of inverting and non inverting outputs. 

The three state output configuration and the wide 
chaise of outline make bus organized system 
simple. 

All inputs are equipped with protection circuits 
against discharge and transient excess voltage. 

HC563 HC573 

;;gi~J!g 

02 o• 
03 02 

03 

OS 04 

06 OS 

" ... z w ... "' 
0 Cl ...I 0 0 
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M54/M7 4HC563/573 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

GND GND 

- -

PIN DESCRIPTION (HC563) PIN DESCRIPTION (HC573) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 1 OE 3 State output Enable 
Input (Active LOW) Input (Active LOW) 

2, 3, 4, 5, DO to D7 Data Inputs 2, 3, 4, 5, DO to D7 Data Inputs 
6, 7, 8,9 6, 7, 8,9 

12, 13, 14, 00 to 07 3 State Latch Outputs 12, 13, 14, 00 to 07 3 State Latch Outputs 
15, 16, 17, 15, 16, 17, 

18, 19 18, 19 

11 LE Latch Enable Input 11 LE Latch Enable Input 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC563 HC573 

OE OE 

LE LE 

Do Do Do Oo 

D 1 0 1 D 1 0 1 

D2 02 Dz 02 

D3 ~3 D3 03 

D4 04 D4 04 

Ds Os Ds Os 

D6 06 Ds 06 

D7 07 D7 07 

LC13110 LC13120 

2/8 

852 



M54/M74HC563/573 

TRUTH TABLE 

INPUTS OUTPUTS 
OE LE D a (HC573) a (HC563) 

H X X z z 
L L X NO CHANGE • NO CHANGE • 

L H L L H 

L H H H L 
X.DONTCARE 
Z: HIGH IMPEDANCE 
·: Q/0 OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 

LOGIC DIAGRAMS 

HC563 

DO 01 02 OJ 04 05 06 07 

LE 

iJE 

Qii Ql Q2 Q3 Q. Q5 Q6 ii7 

HC573 

DO 01 02 03 05 06 07 

LE 

DE 

QO Ql Q2 QJ 04 05 06 07 

3/8 
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M54/M74HC563/573 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGNo DC Vee or Ground Current ±70 mA 

Po Power Dissipation 500 (*) mW 

Tstg_ Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond whtch damage to the devtce may occur. Functtonal operat1on underthese condttlons IS not 1mpl1ed. 
(•) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

4/8 
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M54/M7 4HC563/573. 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ViH High Level Input ,5:Q_ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ,5:Q_ 0.5 0.5 0.5 
Voltage 

~ ·1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 J.IA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

4.5 VIL lo=-6.0 rnA 4.18 4.31 4.13 4.10 
r--

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output 2.0 
VI= 

0.0 0.1 0.1 0.1 
Voltage 

r--
lo= 20 J.IA 

~ VIH 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
V1L lo= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 rnA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 J.IA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 I-lA 
Current 
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M54/M74HC563/573 

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

Test Conditions Value 

Symbol Parameter Vee cl TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition 2.0 25 60 75 90 
ITHL Time 

r------
50 

~ 7 12 15 18 ns 

6.0 6 10 13 15 

tPlH Propagation ~ 50 115 145 175 
IPHl Delay Ti~e 

~ 
50 15 23 29 35 ns 

(LE- Q, Q) 
6.0 13 20 25 30 

~ 60 155 195 235 

4.5 150 20 31 39 47 ns 
r------

6.0 17 26 33 40 

tPLH Propagation ~ 42 110 140 165 
tPHl Delay Tl!J"le 

~ 
50 14 22 28 33 ns 

(D- Q, Q) 
6.0 12 19 24 28 

~ 57 150 190 225 

~ 
150 19 30 38 45 ns 

6.0 16 26 32 38 

IPZl 3 State Output ~ 55 140 175 210 

IPZH Enable Time 
~ 

50 RL = 1 KQ 17 28 35 42 ns 

6.0 14 24 30 36 

~ 66 180 225 270 

~ 
150 RL = 1 KQ 22 36 45 54 ns 

6.0 19 31 38 46 

tPLZ 3 State Output ~ 40 125 155 190 
tPHZ Disable Time 

~ 
50 RL = 1 KQ 17 25 31 38 ns 

6.0 15 21 26 32 

twiLl Minimum Pulse ~ 40 75 95 110 
tw(H) Width 4.5 50 8 15 19 22 ns 

I--
6.0 7 13 • 16 19 

Is Minimum Set-up ~ 16 50 65 75 
Time ~ 50 5 10 13 15 ns 

6.0 3 9 11 13 

th Minimum Hold 2.0 5 5 5 -
Time 

~ 
50 5 5 5 ns 

6.0 5 5 5 

CIN Input Capacitance 5 10 10 10 pF 

GouT Output 10 
pF 

Capacitance 

Cpa(*) Power Dissipation for HC563 49 
pF 

Capacitance for HC573 51 
( ) Cpa IS defined as the value of the IC s Internal equivalent capacitance wh1ch IS calculated from the operat1ng current consumption Without load. 
(Refer to Test C~rcu1t). Average operllng current can be obtained by the followmg equation. lcc(opr) =Cpa • Vee • fiN+ lcc/8 (per Gate) 
The CPO when n pes of FLIP-FLOP operate, can be ga1ned by following equations: 
for HC563 CPO (TOTAL) = 33 + 16 x n [pF], for HC573 CPO (TOTAL) = 33 + 18 x n [pF] 
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M54/M74HC563/573 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

IPLH, IPHL, (D - Q, Q) 

0 

Q 

VoL 

VoH 

5·10U7/ .. 

IPLZ, tPZL 
The 1 KQ load resistors· should be connected between 
outputs and Vee line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 

r-----Vee 

Vee 

QorQ 

IPLH, IPHL, (LE - Q, Q) Is, lh, lw 

6ns 6ns 

Vee 

GND 

Vee 
LE 

VoH 

VoL 

VoH 

a 
VoL 

tPHZ, tPZH 
The 1 KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GN_12Jine such that output will be in high logic level 
while OE input is held low. 

,----vee 
OE 

s- 1o~3o 

718 
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M54/M74HC563/573 

TEST CIRCUIT Icc (Opr.) 

vee .sv 

All OUTPUTS 
OPEN 

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

8/8 

858 



M54/74HCT563 
M54/74HCT573 

OCTAL 0-TYPE LATCH WITH 3 STATE OUTPUT 
HCT563 INVERTING - HCT573 NON INVERTING 

• HIGHSPEED 
tpo = 18 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 J1A (MAX.) AT TA = 25 oc 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS563/573 

DESCRIPTION 

The M54/74HCT563 and M54HCT573 are high 
speed CMOS OCTAL LATCH WITH 3-STATE 
OUTPUTS fabricated with silicon gate C2MOS 
technology. 
These ICs achive the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS 
low power dissipation. 
These 8 bit D-Type latches are controlled by a latch 
enable input (LE) and a output enable input (OE). 
While the LE input is held at a high level, the Q 
outputs will follow the data input precisely or 
inversely. When the LEis taken low, the Q outputs 
will be latched precisely or inversely at the logic level 
of D input data. While the OE input is at low level, 

PIN CONNECTION (top view) 

HCT563 HCT573 

'cc 1iE 

ao 

.. 
Qs 

October 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1R 

the eight outputs will be in a normal logic state (high 
or low logic level) and while high level the outpts will 
be in a high impedance state. 
The application designer has a chaise of 
combination of inverting and non inverting outputs. 
This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTTL logic families. M54/74HCT devices are 
de.;igned to directly interface HSC2MOS systems 
with TTL and NMOS components. They are also 
plug in replacements for LSTTL devices giving a 
reduction of power consumption. 
All inputs are equipped with protection circuits 
against discharge and transient excess voltage. 

HCT563 HCT573 

;;g~J!6 

02 01 

OJ 02 

04 OJ 

04 

06 05 

0 sa ~ c; ~ 
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M54/M74HCT563/573 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

:- Vee 

INPUT 

GND GND .. 

PIN DESCRIPTION (HCT563) 

PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 
Input (Active LOW) 

2, 3, 4, 5, DO to D7 Data Inputs 
6, 7,8, 9 

12, 13, 14, 00 to 07 3 State Latch Outputs 
15, 16, 17, 

18, 19 

11 LE Latch Enable Input 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HCT563 

OE 

LE 

Do Do 

D 1 D 1 

D2 D2 
D 3 D3 
D 4 D4 

Ds Ds 

D 6 D6 

D7 D7 

LC13110 
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PIN DESCRIPTION (HCT573) 

PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 
Input (Active LOW) 

2, 3, 4, 5, DO to D7 Data Inputs 
6, 7, 8, 9 

12, 13, 14, QO to Q7 3 State Latch Outputs 
15, 16, 17, 

18, 1g 

11 LE Latch Enable Input 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

HCT573 

OE 

LE 

Do Do 

D 1 Q 1 

D 2 02 
D 3 03 
D4 04 

Ds Ds 

D6 06 

D7 07 

LC13120 



M54/M74HCT563/573 

TRUTH TABLE 

INPUTS OUTPUTS 

OE LE D Q (HCT573) Q(HCT563) 

H X X z z 
L L X NO CHANGE* NO CHANGE* 

L H L L H 

L H H H L 
X.DONTCARE 
Z: HIGH IMPEDANCE 
•: Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL. 

LOGIC DIAGRAMS 

HCT563 

00 01 02 03 04 05 06 07 

LE 

tiE 

Qii Qi 02 Q3 0. Q5 Q6 Q7 

HCT573 

DO 01 02 OJ 05 06 07 

LE 

DE 

QO Q1 Q2 QJ Q4 Q5 Q6 Q7 
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M54/M74HCT563/573 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current +20 mA -
loK DC Output Diode Current +20 mA 

lo DC Output Source Sink Current Per Output Pin +35 mA 

Icc or IGND DC Vee or Ground Current +70 mA 

Po Power Dissipation 500 (.) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 
.. 

Absolute Maxrmum Rabngs are those values beyondwhrch damage to the devrce may occur. Funcbonal operaijon underthesecondrtron rs notrmphed . 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M54/M7 4HCT563/573 

_DC SPECIFICATIONS 

Ti!st Conditions Value 

Symbol Parameter Vee 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) 

Min. TYP- Max. Min. Max. Min. Max. 

'•".Yi!-i High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

v,L Low Level•lnput 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level _V,= lo=-20 flA 4.4 4.5 4.4 4.4 
.<ilulput Voltage 

4.5 V!H v 
or lo=-6.0 mA 4.18 4.31 4.13 4.10 
v,L 

VoL Low Level Output V1= lo= 20 flA 0.0 0.1 .0.1 0.1 
Voltage 

4.5 
v,H 

v 
or 
v,L 

lo= 6.0 mA 0.17 0.26 0.33 0.4 

h Input Leakage 
5.5 

v, = Vee or GND ±0.1 ±1 ±1 J-LA 
Current 

loz 3 State Output 5.5 v, = v,H or v,L ±0.5 ±5.0 ±10 J-LA 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 5.5 v, = Vee or GND 4 40 80 J-LA 
Current 

~Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply v, = 0.5Vor 
current v, = 2.4V 

Other Inputs at 
-Vee or·GND 
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M54/M74HCT563/573 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Tvo. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 50 7 12 15 18 ns 
hHL Time 

tPLH Propagation 4.5 50 21 33 41 50 ns 
tPHL Delay TiQle 4.5 150 25 39 49 59 ns 

(LE- Q, Q) 

IPLH Propagation 4.5 50 19 30 38 45 ns 
IPHL DelayT~e 4.5 150 23 36 45 54 ns 

(D-Q, Q) 

IPZL 3 State Output 4.5 50 RL-1 KQ 19 30 38 45 ns 
IPZH Enable Time 4.5 150 RL = 1 KQ 23 36 45 54 ns 

IPZL 3 State Output 4.5 50 RL = 1 KQ 18 25 31 38 ns 
IPZH Disable Time 

tw(LI Minimum Pulse 4.5 50 7 15 19 22 ns 
twiHI Width (LE) 

Is Minimum Set-up 4.5 50 4 10 13 15 ns 
Time 

th Minimum Hold 4.5 50 5 5 5 ns 
Time 

C1N Input Capacitance 5 10 10 10 pF 

CouT Output 10 
pF 

Capacitance 

Cpo (*) Power Dissipation 51 
pF 

Capacitance 
(*) Cpo is defined as the value of the IC's internal equivalent capacitance which is calculated from the operat1ng current consumption Without load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation Icc( apr)~ Cpo • Vee • fiN+ lccf8 (per Flip-Rap) 
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M54/M7 4HCT563/573 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

IPLH, IPHL (0 - Q) IPLH, IPHL (LE - Q), Is, lh, lw 

1PLH• 1PHL (LE - 0, 0) 
t5,th,lw 

S·10U1 

tPLZ, tpzL 

The 1 Kn load resistors should be connected between 
outputs and Vee line and the SOpF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GN~_I)ne such that outputs will be in low logic 
level while OE input is held low. 

,----JV 

Q or a 

s- 10429 

tPHZ, tPzH 

The 1 Kn load resistors and the SOpF load capacitors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GN_Q_Iine such that output will be in high logic level 
while OE input is held low. 

----JV 

~ SGS·ntOMSON A."! I ~Uit:lll©llll.miC'Ii'lll©OOUC$ 
718 
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M54/M74HCT563/573 

TEST CIRCUIT Icc (Opr.) 

Vee :SV 

ALL OUTPUTS 
OPEN 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54/74HC564 
M54/74HC574 

OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HC564 INVERTING- HC574 NON INVERTING 

• HIGH SPEED 
fMAX = 62 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 )1A (MAX.) AT TA = 25 ac 

• HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vee (MIN) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 VTO 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS564/57 4 

DESCRIPTION 

The M54/74HC564 and M54HC574 are high speed 
CMOS OCTAL D-TYPE FLIP FLOP WITH 3-STATE 
OUTPUTS fabricated with in silicon gate C2MOS te
chnology. They have the same high speed perfor
mance of LSTTL combined with true CMOS low 
power comsuption. TheseS-bit D-type flip-flops are 
controlled by a clock input (CK) and an ouput enable 
input (OE). On the positive transition of the clock, the 
Q outputs will be setto the logic state that were setup 
at the D inputs (HC574) or their complements 
(HC564). 
While the OE input is low, the eight outputs will be 
in a normal logic state (high or low logic level), and 
while high level, the outputs will be in a high impe-

PIN CONNECTION (top view) 

March 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

dance state. The output control does not affect the 
internal operation of flip-flops. That is, the old data 
can be retained or the new data can be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in
verting outputs. The 3-state output configuration 
and the wide choice of outline make bus-organized 
systems simple. All inputs are equipped with protec
tion circuits against static discharge and transient 
excess voltage. 

1/8 

867 



M54/M74HC564/574 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee Vee~--: 

INPUT -CJ I '~""' ~-

~ -----
GND GND 1--J -

PIN DESCRIPTION (HC564) PIN DESCRIPTION (HC574) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 1 OE 3 State output Enable 
Input (Active LOW) Input (Active LOW) 

2, 3, 4, 5, DO to D7 Data Inputs 2, 3, 4, 5, DO to D7 Data Inputs 
6, 7, 8, 9, 6, 7, 8, 9, 

10 10 

12, 13, 14, 00 to 07 3 State outputs 12, 13, 14, OOto 07 3 State outputs 
15, 16, 17, 15, 16, 17, 

18,19 18,19 

11 CLOCK Clock Input (LOW to 11 CLOCK Clock Input (LOW to 
HIGH, edge triggered) HIGH, edge triggered) 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC564 HC574 

OE OE 

CK CK 

DO QO DO OD 

Dl Ql Dl 01 

02 02 D2 02 

03 03 D3 03 

04 04 04 04 

05 05 05 05 

DG QG DG 06 

07 07 D7 07 

LC12440 Le12450 
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M54/M74HC564/574 

TRUTH TABLE 

INPUTS OUTPUTS 
OE CK D Q (HC574) Q (HC564) 

H X X z z 
L l_ X NO CHANGE NO CHANGE 

L s L L H 

L s H H L 

LOGIC DIAGRAMS 

00 01 02 QJ 04 as 06 07 
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M54/M74HC564/574 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
IlK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±35 rnA 

Icc or IGND DC Vee or Ground Current ±70 rnA 

Po Power Dissipation 500 (*) mW 

Tsig Storage Temperature -65 to +150 "C 

TL Lead Temperature (1 0 sec) 300 oc 
Absolute Max1mum Rabngs are those values beyond wh1ch damage to the dev1ce may occur. Funcnonal operabon under these cond1bon 1s not 1mphed. 

(') 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 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage o to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 "C 

M74HC Series -40to +85 oc 
tr,tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC564/574 

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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage -4.5 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage ~ VIH 
lo=-20 !lA 4.4 4.5 4.4 4.4 

v 
6.0 or 5.9 6.0 5.9 5.9 -
~ V1L lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 !lA 0.0 0.1 0.1 0.1 

v 
_§,Q_ or 0.0 0.1 0.1 0.1 

~ V1L Ia= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 7.8 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 !-LA 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 ±10 !-LA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 !-LA 
Current 
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M54/M74HC564/574 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ___£:9._ 25 60 75 90 
lrHL Time ~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

IPLH Propagation ___£:9._ 70 150 190 225 
IPHL Delay Time - ~ 

50 20 30 38 45 ns 
(CLOCK - Q, Q) 6.0 15 26 32 38 

___£:9._ 88 190 240 285 

~ 
150 25 38 48 57 ns 

6.0 19 32 41 48 

trzL 3 State Output ___£:9._ 48 125 155 190 
trzH Enable Time 

~ 
50 RL = 1 KQ 15 25 31 38 ns 

6.0 12 21 26 32 
2.0 60 165 205 250 

:----- 150 RL = 1 KQ ns 4.5 20 33 41 50 
:-----

6.0 16 28 35 43 

IPLZ 3 State Output ~ 34 125 155 190 
IPHZ Disable Time ~ 50 RL = 1 KQ 17 25 31 38 ns 

6.0 15 21 26 32 

fMAX Maximum Clock 2.0 6.2 18 5 4.2 
Frequency 

:----- 50 ns 
~ 31 75 25 21 

6.0 37 90 30 25 
lw(LI Minimum Pulse ~ 15 75 95 110 
lw(H) Width (CLOCK) 

~ 
50 6 15 19 22 ns 

6.0 6 13 16 19 
Is Minimum Set-up ~ 25 75 95 110 

Time 
~ 

50 6 15 19 22 ns 

6.0 4 13 16 19 
lh Minimum Hold ~ 0 0 0 

Time 
~ 

50 0 0 0 ns 

6.0 0 0 0 
c,N Input Capacitance 5 10 10 10 _p_F 

GouT Out put 10 
pF 

Capacitance 

Cro (') Power Dissipation 54 
pF 

Capacitance 

(') Cpo 1s defined as the value of the IC's Internal eqwvalent capacitance which IS calculated from the operating current consumption without load. 
(Refer to Test Circuit). Average opert1ng current can be obtained by the following equat1on. lcc(opr) = Cpo • Vee· fiN+ Icc 
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M54/M74HC564/574 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tPLH, tPHL, Is, th, tw 

Vee 
D 

GNO 

Vee 
eK 

GNO 
eK 

a 
VoL 

Q 
VoH 

Q 

tpLZ, tpzL 
The 1 KQ load resistors should be connected between 
outputs and Vee line and the 50pF load capacitors 
should be connected between outputsand GND line. 
All inputs except OE input should be connected to Vee 
line or GND line such that outputs will be in low logic 
level while OE input is held low. 

a or Q 

5· 10419 

I MAX 

1eK I 

•I 

5-10,51 

tPHZ, tpzH 
The 1 KQ load resistors and the 50pF load capacitors 
should be connected between each output and GND 
line. 
All inputs except OE input should be connected to Vee 
or GND line such that output will be in high logic level 
while OE input is held low. 

----vee 
OE 

5-10430 
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M54/M74HC564/574 

TEST CIRCUIT Icc (Opr.) 

vcc=sv 

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

8/8 
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M54/74HCT564 
M54/74HCT574 

OCTAL D-TYPE FLIP FLOP WITH 3 STATE OUTPUT 
HCT564 INVERTING- HCT574 NON INVERTING 

• HIGHSPEED 
fMAX = 62 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) AT TA = 25 ac 

• COMPATIBLE WITH TTL OUTPUTS 
V1H = 2V (MIN.) V1L = O.BV (MAX) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I= 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS564/574 

DESCRIPTION 
The M54/74HCT564 and M54HCT574 are high 
speed CMOS OCTAL D-TYPE FLIP FLOP WITH 3-
STATE OUTPUTS fabricated in silicon gate C2MOS 
technology. They have the same high speed perfor
mance of LSTTL combined with true CMOS low po
wer comsuption. These 8-bit D-type flip-flops are 
controlled by a clock input (CK) and an ouput enable 
input (OE). On the positive transition ofthe clock, the 
Q outputs will be set to the logic state that were setup 
at the D inputs (HCT574) or their complements 
(HCT564). 
While the OE input is low, the eight outputs will be 
in a normal logic state (high or low logic level), and 
while high level, the outputs will be in a high impe
dance state. The output control does not affect the 

PIN CONNECTION (top view) 

September 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HCTXXXF1R M74HCTXXXM1R 
M74HCTXXXB1R M74HCTXXXC1R 

internal operation of flip-flops. That is, the old data 
can be retained or the new data can be entered even 
while the outputs are off. The application engineer 
has a choice of combination of inverting and non-in
verting outputs. The 3-state output configuration 
and the wide choice of outline make bus-organized 
systems simple. All inputs are equipped with protec
tion 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 HSC2MOS sy
stems with TTL and NMOS components. They are 
also plug in replacements for LSTTL devices giving 
a reduction of power consumption. 

u ru 
17 Q2 

HCT564 " 03 
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M54/M7 4HCT564/57 4 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND . -

PIN DESCRIPTION (HCT564) PIN DESCRIPTION (HCT574) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 OE 3 State output Enable 1 OE 3 State output Enable 
Input (Active LOW) Input (Active LOW) 

2, 3, 4, 5, DO to D7 Data Inputs 2, 3, 4, 5, DO to D7 Data Inputs 
6, 7,8,9 6, 7, 8,9 

12, 13, 14, QO to Q7 3 State outputs 12, 13, 14, QO to 07 3 State outputs 
15, 16, 17, 15, 16, 17, 

18,19 18,19 

11 CLOCK Clock Input (LOW to 11 CLOCK Clock Input (LOW to 
HIGH, edge triggered) HIGH, edge triggered) 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HCT564 HCT574 

OE OE 

CK CK 

DO QO DO QO 

D1 Q1 01 01 

D2 02 02 02 

D3 03 03 03 

D4 Q4 04 04 

DS as 05 05 

D6 06 06 06 

D7 07 07 07 

LC12440 LC12450 
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M54/M74HCT564/574 

TRUTH TABLE 

INPUTS OUTPUTS 

OE CK D Q (HCT574) Q (HCT564) 

H X X z z 
L l_ X NO CHANGE NO CHANGE 

L s L L H 

L s H H L 

LOGIC DIAGRAMS 

00 01 02 03 04 05 06 07 

oo 01 02 Q3 Q4 QS 06 Q7 

3/8 
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M54/M74HCT564/574 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ±35 rnA 

Icc or IGND DC Vee or Ground Current ±70 rnA 

Po Power Dissipation 500 (') mW 

Tslo Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Rat1ngs are those values beyond which damage to the device may occur. Funct1onal operation under these cond1t1on 1s not1mphed. 
(') 500 mW: = 65 "C derate to 300 mW by 1 OmWfC: 65 "C to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, !1 Input Rise and Fall Time (Vee = 4.5 to 5.5V) o to 500 ns 
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M54/M7 4HCT564/574 

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 
(V) 

Min . Typ. Max. Min. Max. Min. Max. 

V1H . High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level V1 = lo=-20 (.!A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 
V1H v 
or lo"'-6.0 rnA 4.18 4.31 4.13 4.10 ·vll 

VoL Low Level Output VI = lo"' 20 (.!A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VIH v 
or lo= 6.0 rnA '0.17 0.26 0.33 0.4 
VIL 

l1 Input Leakage 
5.5 

V1 = Vee or GND ±0.1 ±1 ±1 !!A 
Current 

Icc Quiescent Supply 5.5 V1 =Vee or GND 4 40 80 !!A 
Current 

f. lee Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply V1 = 0.5V or 
current VI= 2.4V 

Other Inputs at 
Vee or GND 

lo= 0 
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M54/M74HCT564/574 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 50 7 12 15 18 
trHL Time 

ns 

tPLH Propagation 4.5 50 20 30 38 45 
tPHL Delay Time 

ns 
4.5 150 24 36 45 54 

tPZL 3 State Output 4.5 50 RL = 1 KQ 19 30 38 45 
tPzH Enable Time 

ns 
4.5 150 RL = 1 KQ 23 36 45 54 

tPLZ 3 State Output 4.5 50 RL = 1 KQ 19 30 38 45 
tPHZ Disable Time 

ns 

fMAX Maximum CLock 4.5 50 31 50 25 21 
Frequency ns 

tw(Ll Minimum Pulse 4.5 50 8 15 19 22 
lw(H) Width .(CLOCK) ns 

Is Minimum Set-up 4.5 50 7 15 19 22 
Time 

ns 

lh Minimum Hold 4.5 50 0 0 0 
Time 

ns 

C1N lf1)JUt Cap_acitance 5 10 10 10 pF 

Cour Out put 10 
pF 

Capacitance 

Cpo (*) Power Dissipation HCT564 67 
pF 

Capacitance HCT574 63 
(") CPo 1s defmed as the value of the IC's internal equivalent capacitance wh1ch 1s calculated from the operating current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) =Cpa • Vee • f1N + Icc (per Flip-Flop) 
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M54/M7 4HCT564/57 4 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns Gns 
1MAX 

3V 0 __jso·,. ~ 
~3V 
~OV 

ov I I 

I I 
I I 

I 
I 

JV 
3V CK 

ov 0 v 

0 

CK 

a VOH 

Q 

VoL a VoL 

~-10487 

VoH 

CLOCK DUTY : 50% 

VOL j 

fMAX = 
s -10451> TcK 

* 

S-10~BB 

EACH FLIP-FLOP SHALL BE SET HIGH WHEN SWITCH IS CONNECTED TO GND LINE AND IT SHALL BE SET LOW WHEN 
SWITCH IS CONNECTED TO Vee LINE. 

718 
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M54/M7 4HCT564/57 4 

TEST CIRCUIT Icc (Opr.) 

Ycc=SV 

INPUT. WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC590 
M74HC590 

8 BIT BINARY COUNTER REGISTER (3 STATE) 

• HIGH SPEED 
fMAX = 62 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41lA (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS (for RCO) 
15 LSTIL LOADS (for QA- QH) 

• SYMMETRICAL OUTPUT IMPEDANCE 

lloH I= loL = 6 rnA (MIN.) FOR QA- QH OUTPUT 
loH = loL = 4 rnA (MIN.) FOR RCO OUTPUT 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS590 

DESCRIPTION 

The M54/7 4HC590 is a high speed CMOS 8-BIT BI
NARY COUNTER REGISTER (3-STATE) fabrica
ted in silicon gate C2MOS technology. It has the 
same high speed performance of LSTIL combined 
with true CMOS low power consumption. 

These devices each contain an 8-bit binary counter 
that feeds an 8-bit storage register. The storage re
gister has parallel outputs. Separate clocks are pro
vided for both the binary counter and storage 
register. The binary counter features a direct clear 
input CCLR and a count enable input CCKEN. For 
cascading, a ripple carry output RCO is provided. 
Expansion is easily accomplished by tying RCO of 
the first stage to CCKEN of the second stage, etc. 
Both the counter and register clocks are positive-ed
ge triggered. If the user wishes to connect both 
clocks together, the counter state will always be one 
count ahead of the register. Internal circuitry pre
vents clocking from the clock enable. 

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

March 1993 

NC~ 

~ ~ 
81R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC590F1R M74HC590M1R 
M74HC590B1 R M74HC590C1 R 

PIN CONNECTIONS (top view) 

"G 
RCK 

NC 6 NC 

OF IS CCKEN 

CCK 

No Internal 
Connection 0 10 ["' z z u u d 

C) z a: u 
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M54/M74HC590 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

TRUTH TABLE 

INPUTS OUTPUT 
G RCK CCLR CCKEN CCK 
H X X X X Q OUTPUTS DISABLE 

L X X X X Q OUTPUTS ENABLE 

X s X X X COUNTER DATA IS STORED INTO REGISTER 

X L_ X X X REGISTER STATE IS NOT CHANGED 

X X L X X COUNTER CLEAR 

X X H L s ADVANCE ONE COUNT 

X X H L L_ NO COUNT 

X X H H X NO COUNT 
X: DON'T CARE 
RCO ~ QA' • OB' • OC' • QD' • OE' • OF' • OG' • OH' (OA' to OH': INTERNAL OUTPUTS OF THE COUNTER) 

LOGIC DIAGRAM 

CCK 

RCK 

" 

219 

884 

8-BIT 
BINARY COUNTER 

8-BIT 
REGISTER 

3-STATE 
BUFFER 

OA QB QC OD OE OF QG QH RCQ 

OUTPUTS 
S-10051 



M54/M74HC590 

LOGIC DIAGRAM 

EC'l'R RCK & 
CCK~CCK 

CCK~ E 

t 

CCK 

RCO 

CCK 
¢B 

\68 

TA 

TB 

TC 
<I>C 

\6( 

m 

TE 

"0 TF 

"0 TG 

-TH ¢>E 

{I>E 
"F 

S-100S~ 
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M54/M74HC590 

TIMING CHART 
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M54/M74HC590 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 
1, 2, 3, 4, 5, QAtoQH Outputs 

6, 7, 15 

11 CCK Counter Clock Input 
RCO 

12 CCKEN Counter Clock.Enable 
Input 

13 RCK Register Clock Input OA 

OB 
9 RCO Ripple Carry Ou!J)Ut QC 

14 G Output Enable Input QD 

10 CCLR Counter Clear Input OE 

8 GND Ground (OVl 
-or 

OG 
16 Vee Positive Supply Voltage OH 

LCIZ460 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ltK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin (RCO) ±25 mA 
(QA-0H) ±35 

Icc or IGND DC Vee or Ground Current ±70 mA 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratngs are those values beyond wh1ch damage to the dev1ce may occur. Functional opera~on under these condition IS not 1mphed. 
(')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 2 to 6 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage. 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC590 

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 
{V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level 2.0 
VI= 

1.9 2.0 1.9 1.9 
Oumut Voltage 

-
lo=-20 ~ 4.5 VIH 4.4 4.5 4.4 4.4 

{for RCO output) - v 
~ or 5.9 6.0 5.9 5.9 

~ V1L 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 

VoH High Level ~ VI = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 ~ 4.4 4.5 4.4 4.4 
{for QA to QH v 

-~ or 5.9 6.0 5.9 5.9 
outputs) 

~ 
VIL lo=-6.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI = 
0.0 0.1 0.1 0.1 

Volt~ 
~ V1H 

lo= 20 f!A 0.0 0.1 0.1 0.1 
{for RCO output) v 

~ or 0.0 0.1 0.1 0.1 

~ 
V1L lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 ~ 0.0 0.1 0.1 0.1 
{for QA to QH v 

~ or 0.0 0.1 0.1 0.1 
outputs) 

~ V1L lo= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 rnA 0.18 0.26 0.33 0.40 

II Input Leakage .6.0 V1 =Vee or GND ±0.1 ±1 ±1 [!A 
Current 

loz 3 State Output 
6.0 

Vo =Vee or GND ±0.5 ±5 ±10 f!A 
Off State Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 [!A 
Current 
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M54/M74HC590 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

trLH Output Transition 2.0 - 25 60 75 90 
trHL Time (Qn) ~ 50 7 12 15 18 ns 

6.0 6 10 13 15 

lrLH Output Transition ~ 30 75 95 115 
lrHL Time (RCO) ~ 50 8 15 19 23 ns 

6.0 7 13 16 20 

tPLH Propagation ~ 56 165 205 250 
tPHL Delay Time ~ 50 19 33 41 50 ns 

(CCK- RCO) 
6.0 16 28 35 43 

tPLH Propagation 2.0 53 175 220 265 -
DelayTi~ 50 ~ 21 35 44 53 ns 
(CCLR- RCO) 

6.0 18 30 37 45 

tPLH Propagation ~ 48 145 180 220 
tPHL Delay Time ~ 50 17 29 36 44 ns 

(RCK-Q) 
6.0 14 25 31 37 

~ 60 185 230 280 

~ 150 21 37 46 56 ns 

6.0 18 31 39 48 

tpzL Output Enable ~ 39 105 130 160 
tPZH Time ~ 50 RL = 1 KQ 13 21 26 32 ns 

6.0 11 18 22 27 

2.0 51 135 170 205 -

~ 150 RL = 1 KQ 17 27 34 41 ns 

0 14 23 29 35 

tPLZ Output Disable ~ 28 105 130 160 
tPHZ Time 4.5 50 RL = 1 KQ 14 21 26 32 ns 

-
6.0 12 18 22 27 

I MAX Maximum Clock ~ 6.6 13 5.2 4.4 
Frequency ~ 50 33 52 26 22 ns 

6.0 39 61 31 26 

tw(L) Minimum Pulse ~ 36 100 125 145 
lw(H) Width ~ 50 9 20 25 29 ns 

(CCK, RCK) 
6.0 8 17 21 25 

twiLl Minimum Pulse ~ 32 75 95 110 
Width 

~ 
50 8 15 19 22 ns 

(CCLR) 
6.0 7 13 16 19 

Is Minimum Set-up ~ 44 100 125 150 
Time 

~ 
50 11 20 25 30 ns 

(CCKEN - CCK) 
6.0 9 17 21 26 
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M54/M74HC590 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

ts{H) Minimum Set-up ~ 76 175 220 255 
Time ~ 50 19 35 44 51 ns 
(CCK · RCK) 

6.0 16 30 37 43 

th Minimum Hold ~ 0 0 0 
T1me ~ 50 0 0 0 ns 

6.0 0 0 0 

I REM Minimum Hold ~ 28 75 95 110 
Time ~ 50 7 15 19 22 ns 
(CCLR) 

6.0 6 13 16 19 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 40 
pF 

Capacitance 
(') Cpo IS defmed as the value of the IC's internal equ1valent capacitance wh1ch 1s calculated from the operat1ng current consumpt1on without load 
(Refer to Test C~rcu1t) Average opertlng current can be obtained by the following equation lcc(opr) =GPo • Vee • f1N + Icc 

TEST WAVEFORM Icc (Opr.) 

P,G. 

8/9 

890 



M54/M74HC590 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 6ns 6ns 

"cc •cc 
RCK CCK 

GND GND 

•a" •cc 
QA7QH RCK 

VOL GNO 

6ns 6ns 

•cc •cc 
CCK CCKEN 

GNO GNO 

"o" •cc RCo CCK 
•oL uNO 

6ns 6ns 

~-100~, 

1WCLl 6ns 6ns 

Vee Vee 
eCLR G 

GND GND 

VOH 

ReO 
VOH 

VOL GND 

1PLH tREM 

Vee Vee 
CCK QA-7QH 

GND VOL 

5-10052 
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M54HC592 
M74HC592 

8 BIT REGISTER BINARY COUNTER 

• HIGHSPEED 
fMAX = 35 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41JA (MAX.) AT TA = 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 4 rnA (MIN.) 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS592 

DESCRIPTION 

The M54/74HC592 is a high speed CMOS 8 BIT 
REGISTER COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 
The M54/74HC592 is a parallel input, 8 bit storage 
register feeding an 8 bit binary counter. Both the re
gister and the counter have individual positive edge 
triggered clock. In addition, the counter has direct lo
ad and clear functions. Expansion is easily accom
plished by connecting RCO af the first stage to the 
count enable of the second stage. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

-----·11' 

GND GND ..... _ .... 

October 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC592F1R M74HC592M1R 
M74HC592B1R M74HC592C1R 

PIN CONNECTIONS (top view) 

8 

c 
D 

E 

F 

G 

PC11490 

u tl 
u "' z > < 

NC 

G 

v cc 

A 

CLOAD 

RCK 

CCKEN 

CCK 

CCLR 

RCO 

CLOAD 

RCK 

NC 

CCK£N 

CCK 

No Internal 
Connection 
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M54/M74HC592 

TRUTH TABLE 

INPUTS 
RCK CLOAD CCLR CCKEN CCK 

X L H X X 
X H L X X 
_r H H X X 
L_ H H X X 
X H H L _r 
X H H L L_ 

X H H H X 
X: Don't Care 
RCO = """QA"'"'·-. Q""Bo:,-' ---:. Q"'Co:,-' •---:Q"""'D:;-' •---:Q""E""""' •--,Q'""Fo:-, .~Q"'G-:-, .~Q""""H' 

(QA' to QH': Internal outputs of the counter) 

TIMING CHART 

CCK 
RCK 

A 
B 
c 
D 

E 
F 
G 
H 

CCLR 
CCKEN 
CLOAD 

RCO 

FUNCTION 

REGISTER DATA IS LOADED INTO COUNTER 

COUNTER CLEAR 

THE DATA OF A THRU H INPUTS IS STORED INTO REGISTER 

REGISTER STATE IS NOT CHANGED 

COUNTER ADVANCES THE COUNT 

NO COUNT 

NO COUNT 

252 253 254 255 0 2 3 0 1 252 253 253 253 

SC07470 
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COUNTER 
CLEAR 

COUNT 
HOLD 



M54/M74HC592 

LOGIC DIAGRAM 

CCKE~; 

CCK (11) 
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M54/M74HC592 

BLOCK DIAGRAM 

INPUT 

~ 
ABCOEFGH 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 to 7, 15 AtoH Data Inputs 

9 RCO Ripple Counter Output 

10 CCLR Counter Clear Input 

11 CCK Counter Clock Input 

12 CCKEN Counter Clock Enable 
Input 

13 RCK Register Clock Input 

14 CLOAD Counter Load Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

LC1.5150 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
fiK DC ln~ut Diode Current +20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Smk Current Per Output Pin ±25 mA 

Icc or IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation soon mW 

Tsta Storage Temperature -65 to +150 oc 
TL Lead Temperature_i10 sec) 300 oc 

Absolute Maxtmum Rattngs are those values beyondwhtchdamageto the devtce may occur. Fun~onal operaton underthesecondtbon ts not Implied. 
(') 500 mW: :65 •c derate to 300mW by 10mWfC: 65 •c to 85 •c 
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M54/M74HC592 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr,lt Input Rise and Fall Time Vee= 2 V Oto 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input 2.0 0.5 0.5 0.5 -
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.g 2.0 1.g 1.g 

Output Voltage 
~ VtH 

lo=-20 iJ.A 4.4 4.5 4.4 4.4 
v 

__§_:2.._ or 5.9 6.0 5.9 5.9 

4.5 VtL 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 
Vt = 

0.0 0.1 0.1 0.1 
Voltage 

-
lo= 20 J.IA 4.5 VtH 0.0 0.1 0.1 0.1 - v 

6.0 or 0.0 0.1 0.1 0.1 :----
VtL 

~ 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 

It Input Leakage 
6.0 Vt = Vee or GND ±0.1 ±1 ±1 J.IA 

Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 4 40 80 J.IA 
Current 
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M54/M74HC592 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pf, Input tr = tt = 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. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 
1PLH Propagation ~ 63 165 205 250 
1PHL Delay Time 

~ 21 33 41 50 ns 
(CCK- RCO) 6.0 18 28 35 43 

IPLH Propagation ~ 110 235 295 355 
1PHL Delay Time __ 

~ 30 47 59 71 ns 
(CLOAD - RCO) 6.0 26 40 50 60 

IPHL Propagation ~ 70 160 200 240 
DelayTi~ ~ 20 32 40 48 ns 
(CCLR- RCO) 6.0 17 27 34 41 

1PLH Propagation ~ 120 260 325 390 
1PHL Delay Time 

~ 34 52 65 78 ns 
(RCK- RCO) 6.0 29 44 55 66 

fMAX Maximum Clock ~ 5.4 11 4.4 3.6 
Frequency 

~ 27 45 22 18 MHz 

6.0 32 53 26 21 

tw(Hl Minimum Pulse ~ 40 75 95 110 
tw(Ll Width 4.5 8 15 19 22 ns 

r--
6.0 7 13 16 19 

tw(Ll Minimum Pulse ~ 40 75 95 110 
Width 

~ 8 15 19 22 ns 
(CCLR, CLOAD) 6.0 7 13 16 19 

Is Minimum Set-up ~ 28 75 95 110 
Time 4.5 7 15 19 22 ns 
(CCKEN - CCK) r--

6.0 6 13 16 19 
Is Minimum Set-up ~ 40 100 125 145 

Time 
~ 10 20 25 29 

(RCK - CLOAD) 
ns 

(A ... H- RCK) 
6.0 9 17 21 25 

lh M1mmum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 
!REM Minimum ~ 28 75 95 110 

Removal Time ~ 7 15 19 22 ns 

6.0 6 13 16 19 
c1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 30 
pF Capacitance 

(') Gpo 1s defined as the value of the IC's 1ntemal eqUivalent capac~ance wh1ch IS calculated from the operat1ng current consumpt1on Without load. 
(Refer to Test Circuit) Average opertmg current can be obtained by the follow1ng equation lcc(opr) =CPO· Vee • f1N + Icc 
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M54/M74HC592 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

f W(L) 
6ns 6ns ----, 1/ Vee 

CLOAD Vee 
GND 

1 f pLH 

f 
t pHL 

RCO 
VoH GND 

VOL 

\ Vee CCK 

GND GND 

I JREM 
6ns 6ns SC07510 

y CCK Vee 

GND 

Vee 6ns 6ns 

CCLR 
GND Vee 

t pLH RCK 

RCO 
VoH GND 

VoL Vee 
CLOAD 

CCK Vee 

GND 
GND 

SC07480 
6ns 6ns SC07520 

6ns 6ns 
6ns 6ns 

GND 
lw(L) j pHL 

90% YaH RCK 
50% 
10% 

VoL 

ITHL 
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M54/M74HC592 

Icc (Opr.) TEST CIRCUIT 
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M54HC593 
M74HC593 

8 BIT BINARY COUNTER WITH INPUT REGISTER (3-STATE) 

• HIGH SPEED 
fMAX = 80 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 41!A (MAX.) AT TA = 25 oc 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS FOR RCO 
15 LSTTL LOADS FOR Qn 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• SYMMETRICAL OUTPUT IMPEDANCE 
loL = lloH I = 6 mA (MIN.) for .9.!!__ 
loL = loH = 4 mA (MIN.) for RCO 

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

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS593 

DESCRIPTION 

The M54/74HC593 is a high speed CMOS B BIT 
REGISTER COUNTER (3 STATE) fabricated with 
silicon gate C2MOS technology. It has the same 
high speed perfonmance of LSTIL combined with 
true CMOS low power consumption. 

The M54/74HC593 consists of a parallel input, 8 bit 
storage register feeding an B bit binary counter. Both 
the register and the counter have individual positive 
edge-triggered clock. In addition, the counter has di
rect load and clear functions. Expansion is easily ac
complished by connecting RCO of first stage to the 
count enable CCKEN, of the second stage etc. 

The M54/74HC593 comes in a 20 pin package and 
has 3 state 1/0, which provides parallel counter out
puts. 

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

October 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC593F1 R M7 4HC593M1 R 
M74HC59381 R M74HC593C1 R 

PIN CONNECTIONS (top view) 

A/0 A 1 20 Vee 

8/08 19 G 

C /OC 3 18 c 
D /OD 4 17 CCKEN 

E /OE 16 RCK 

F /OF " CCKEN 

G /OG 7 14 CCKEN 

H /OH 8 13 CCK 

CLOAD 12 CCLR 

GND 10 11 RCO 

No Internal 
Connectron 1

01 
~ ~ ISid ti 
'-" Cl tr: U U PC11520 
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M54/M74HC593 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

.- Vee 

INPUT 

GND ... 

TRUTH TABLE 

INPUTS 

G G CCLR CCKEN CCKEN 

L H X X X 

H X X X X 
X L X X X 

X X L X X 
X X H X X 

X X H H X 
X X H X L 

X X H H X 
X X H X L 

X X H L H 

X X X X X 

X X X X X 

X X X X X 

X: DontCare 
RCO~~OA7.,-.~Q~B.-•~O~C.~•~O~D.~o~Q~E.~•~O~F'~•~O~G~'.~Q=H' 

(OA' to QH': Internal outputs of the counter) 

2/7 

902 

CCK 

X 

X 
X 

X 
X 

s 
s 
l_ 
l_ 

X 
X 

X 

X 

GND 

CLOAD 

X 

X 
X 

H 

L 

H 

H 

H 

H 

H 

X 

X 

X 

FUNCTION 
RCKEN RCK 

X X ALL Q BUS BECOME HIGH Z AND 
CAN BE APPLIED ANY DATA 

X X THE OUTPUT DATA OF THE 

X X COUNTER IS ENABLE ON QA 
THRU QH 

X X COUNTER IS CLEARED TO ZERO 

X X THE DATA OF Q BUS IS LOADED 
INTO COUNTER 

X X COUNTER ADVANCES THE 

X X COUNT 

X X NO COUNT 

X X 

X X NO COUNT 

H X REGISTER DATA IS NOT 
CHANGED 

L l_ REGISTER DATA IS NOT 
I CHANGED 

L THE DATA OF Q BUS IS STORED 
INTO REGISTER 



LOGIC DIAGRAM 

G (19) 

"G ( 18) 

cc LR (12) 

CCKEN 

CCKE 

CCK 

CLO 

("~ N (14) 

(13) 

AD (9) 

RCK 

RCK 

A/0 

B/0 

EN (17) 

( 16) 

A (1) 

B (2) 

C/ OC (3) 

D/ QD (4) 

E/0 E (5) 

F/0 F (6) 

G/ QG (7) 

H/ QH (8) 

,-----
10 

Cl 

'-

p--

lr--
I 0 

t-< l>ct 
'-

lr:-
-< 1>c1 

'---

I,---
10 

-< t>ct 
'---

I,---
10 

f-c t>ct 

I,---
10 

f-< l>ct 
'---

lr:-
f-< l>ct 

'----

I.----
1 D 

f-< 1>c1 
'----

lr:-
y p.ct 

'---

M54/M74HC593 

\1 
"i:i'~ATING roR R~:Q R IS SIMILAR IN 

DETAIL TO THAT ~ 

SHOWN FOR CCK 

'"-;:::: 

co (12) 

H::-: + M I>T 
f-< R Q 

'-

~~ + Fl f>r 
f-< R Q 

'---

~~ t J 

~ r--< R Q 
'---

~~ + -l n p.r 
f-< R Q 

'---

tb~ t M I>T 
f-----< R Q 

'---

tb~ + I>T n f-----< R Q 

'----

tb~ l Pl f-----< R Q 
'----

tb~ t ~R Q 

'--- LC13140 
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M54/M74HC593 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3, 4, NQAto Binary Outputs 
5, 6, 7, 8 H/QH 

9 CLOAD Counter Clock Load 
Input 

11 RCO Ripple Carry Output 

12 CCLR Counter Clear Input 

13 CCK Counter Clock Input 

14, 15 CCKEN, Counter Clock Enable 
CCKEN Inputs 

16 RCK Register Clock Input 

17 RCKEN Register Clock Enable 
Input 

18, 19 G,G Output Enable 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin (RCO) ± 20 mA 
(QA-QH) + 35 

Icc or IGND DC Vee or Ground Current + 70 mA 

Po Power Dissipation 500 (') mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation underthese conditions is not implied. 
(') 500 mW: "65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54/M74HC593 

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· 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level ~ VI~ 1.9 2.0 1.9 1.9 
Output Voltage ~ V1H 

lo~-20 llA 4.4 4.5 4.4 4.4 
(RCO) v 

~ or 5.9 6.0 5.9 5.9 

~ V1L la~-4.0 mA 4.18 4.31 4.13 4.10 

6.0 la~-5.2 mA 5.68 5.8 5.63 5.60 

VaH High Level ~ V1 ~ 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo~-20 llA 4.4 4.5 4.4 4.4 

(QA- QH) v 
~ or 5.9 6.0 5.9 5.9 

4.5 V1L la~-6.0 mA 4.18 4.31 4.13 4.10 -
6.0 la~-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI~ 0.0 0.1 0.1 0.1 
Voltage 4.5 V1H 

Ia~ 20 11A 0.0 0.1 0.1 0.1 
(RCO) - v 

~ or 0.0 0.1 0.1 0.1 

~ 
ViL Ia~ 4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia~ 5.2 mA 0.18 0.26 0.33 0.40 

VoL Low Level Output ~ VI~ 0.0 0.1 0.1 0.1 
Voltage 

~ VIH 
Ia~ 20 11A 0.0 0.1 0.1 0.1 

(QA-QH) v 6.0 or 0.0 0.1 0.1 0.1 r--
VIL 

~ Ia~ 6.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia~ 7.8 mA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 ~ Vee or GND ±0.1 ±1 ±1 !!A 
Current 

loz 3 State Output 6.0 V1 ~ V1H or V1L ±0.5 ±5.0 ±10 J.lA 
Off State Current Vo ~Vee or GND 

Icc Quiescent Supply 6.0 V1 ~Vee or GND 4 40 80 !!A 
Current 
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M54/M74HC593 

AC ELECTRICAL CHARACTERISTICS (Input tr = tt = 6 ns) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 30 75 95 110 
tTHL Time (RCO) 

~ 
50 8 15 19 22 ns 

6.0 7 13 16 19 

hLH Output Transition ~ 20 60 75 90 
tTHL Time (On) 

~ 
50 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation 2.0 108 210 265 315 
tPHL Delay T1me 

r--
50 4.5 27 42 53 63 ns 

(CCK- Qn) r--
6.0 23 36 45 54 

~ 124 240 300 360 

~ 
150 31 48 60 72 ns 

6.0 26 41 51 61 

tPLH Propagation 2.0 108 210 265 315 
tPHL Delay Time r--

50 ~ 27 42 53 63 ns 
(CLOAD ·On) 

6.0 23 36 45 54 

~ 124 240 300 360 

~ 
150 31 48 60 72 ns 

6.0 26 41 51 61 

tPHL Propagation ~ 112 220 275 330 
Delay Time ~ 50 28 44 55 66 ns 
(CCLR- On) 

6.0 24 37 47 56 

___g,Q_ 128 250 315 375 

~ 150 32 50 63 75 ns 

6.0 27 43 54 64 

tpLH Propagation ___g,Q_ 144 250 315 375 
tPHL Delay Time ~ 50 36 50 63 75 ns 

(CCK- RCO) 
6.0 31 10 54 64 

tPLH Propagation ___g,Q_ 152 295 370 445 
tPHL Delay T1me __ ~ 50 38 59 74 89 ns 

(CLOAD - RCO) 
6.0 32 50 63 76 

tPLH Propagation ___g,Q_ 116 225 280 340 
IPHL Delay Tifl}g___ ~ 50 29 45 56 68 ns 

(CCLR- RCO) 
6.0 25 38 48 58 

lPLH Propagation 2.0 188 360 450 540 
tPHL Delay Time r--

50 
~ 47 72 90 108 ns 

(RCK- RCO) 
6.0 40 61 77 93 

tpzL 3 State Output ~ 72 145 180 220 
tpzH Enable T1me 

~ 
50 RL ~ 1 KQ 18 29 36 44 ns 

6.0 15 25 31 38 

2.0 88 175 220 265 r--
150 RL ~ 1 KQ 

~ 22 35 44 53 ns 

6.0 19 30 37 45 
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M54/M74HC593 

AC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25°C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

IPLZ 3 State Output __g:_Q_ 80 140 175 210 
IPHZ Disable Time ~ 50 RL= 1 KQ 22 28 35 42 ns 

6.0 17 24 30 36 
fMAX Maximum Clock __g:_Q_ 5.4 4 4.4 3.6 

Frequency ~ 50 27 17 22 18 MHz 

6.0 32 20 26 21 
lw(H) Minimum Pulse __g:_Q_ 44 100 125 150 
lw(L) Width ~ 50 11 20 25 30 ns 

(CCK, RCK) 6.0 9 17 21 26 
lw(L) Minimum Pulse __g:_Q_ 40 100 125 150 

Width ~ 50 10 20 25 30 ns 
(CCLR, CLOAD) 6.0 9 17 21 26 

Is Minimum Set-up __g:_Q_ 56 125 160 195 
Time (CCKEN, ~ 50 14 25 32 39 ns 
CCKEN, CCK) 6.0 12 21 27 33 

Is Minimum Set-up 2.0 32 75 95 110 
Time 

-----;-
50 4.5 8 15 19 22 ns 

(RCKEN - RCK) -
6.0 7 13 16 19 

ls(H) Minimum Set-up __g:_Q_ 56 125 160 195 
Time ~ 50 14 25 32 39 ns 
(RCK - CLOAD) 6.0 12 21 27 33 

Is Minimum Set-up __g:_Q_ 16 50 60 70 
Time ~ 50 4 10 12 14 ns 
(A to H- RCK) 6.0 3 9 11 12 

lh Minimum Hold ~ 0 0 0 0 
Time 

~ 
50 0 0 0 0 ns 

6.0 0 0 0 0 
I REM Minimum Clear __g:_Q_ 5 5 

Remuval Time 
~ 

50 5 5 5 ns 
(CCLR, CLOAD) 6.0 5 5 5 

C1N Input Capacitance 5 10 10 10 pF 

GPo(') Power Dissipation 19 
pF 

Capacitance 
(') Gpo 1s defined as the value of the IC's Internal eqwvalent capacitance wh1ch 1s calculated from the operat1ng current consumpt1on Without load. 
(Refer to Test Circuit). Average opertlng current can be obtained by the following equation. lcc(opr) ~CPO • Vee • f1N + Icc 
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M54HC595 
M74HC595 

8 BIT SHIFT REGISTER WITH OUTPUT LATCHES (3 STATE) 

• HIGH SPEED 
fMAX =55 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 )lA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS FOR QA TO QH 
10 LSTIL LOADS FOR QH' 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN.) FOR QA TO QH 
lloHI = loL = 4 mA (MIN.) FOR QH' 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH LSTIL 54/74LS595 

DESCRIPTION 

The M54/74HC595 is a high speed CMOS 8-BIT 
SHIFT REGISTERS/OUTPUT LATCHES (3-STA
TE) fabricated in silicon C2MOS technology. It has 
the same high speed performance of LSTIL com
bined with true CMOS low power consumption. This 
device contains an 8-bit serial-in, parallel-out shift 
register that feeds an 8-bit D-type storage register. 
The storage register has 8 3-STATE outputs. Sepa
rate clocks are provided for both the shift register 
and the storage register. 

The shift register has a direct-overriding clear, serial 
input, and serial output (standard) pins for casca
ding. Both the shift register and storage register use 
positive-edge triggered clocks. If both clocks are 
connected together, the shift register state will al
ways be one clock pulse ahead of the storage regi
ster. 

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

April 1993 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC595F1R M74HC595M1R 
M74HC595B1 R M74HC595C1 R 

PIN CONNECTIONS (top view) 

u Ill u u oct 
0 0 z ~ 0 

51 

G" 
NC 

RCK 

SCK 

No Internal 
Connection 
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M54/M7 4H C595 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

INPUT 

TRUTH TABLE 

INPUTS 

Sl SCK SCLR RCK 

X X X X 
X X X X 
X X L X 

L _r H X 

H _r H X 

X L_ H X 
X X X _r 
X X X L_ 

X: DON'T CARE 

LOGIC DIAGRAM 
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SERIAL IN 

SCK 

RCK 

G 

S-10070 

r Vee 

A -----

GND GND 
_._ --

G 

H 

L 

X 

X 

X 

X 
X 
X 

OUTPUT 

QA THRU QH OUTPUTS DISABLE 

QA THRU QH OUTPUTS ENABLE 

SHIFT REGISTER IS CLEARED 

FIRST STAGE OF S.R. BECOMES "L" OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 

FIRST STAGE OF S.R. BECOMES "H" OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 

STATE OF S.R IS NOT CHANGED 

S.R. DATA IS STORED INTO STORAGE REGISTER 

STORAGE REGISTER STATE IS NOT CHANGED 

SERIAL OUT 
QH' 

"cc=16 
GND:8 

PARALLEL OUTPUTS 

L•'/ SliS-niOMSON 
'I• lliiUICIOOl~@OOUIC$ 



M54/M74HC595 

LOGIC DIAGRAM 

OA OB ac ao DE OF OG 

TIMING CHART 

(NOTE} ~ · HIGH IMPEDANCE 
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M54/M74HC595 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3, 4, 5, QA to QH Data Outputs 
6, 7, 15 

9 QH' Serial Data Outputs 

10 SCLR Shift Register Clear 
Input QA -

11 SCK Shift Register Clock 
Input 

QB 

oc 
OD 

13 G Output Enable Input OE 

14 Sl Serial Data Input or 
12 RCK Storage Register Clock QG 

Input 

8 GND Ground (OV) 

QH 

OH' 

16 Vee Positive Supply Voltage 
LC11920 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
iJK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Current Per Output Pin QA-QH + 35 rnA 

Ia DC Output Current Per Ou!!Jul Pin QH' + 25 rnA 

Icc or IGND DC Vee or Ground Current + 70 rnA 

Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur. Functronal operatron under these condrtron rs notrmphed. 
(•) 500 mW: "65 °C derate to 300 mW by 1 OmW/'C: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC595 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VrH High Level Input 2.0 1.5 1.5 1.5 
Voltage 1- v ~ 3.15 3.15 3.15 

6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

1-
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 ~ 4.4 4.5 4.4 4.4 
(for QH' output) v 

~ or 5.9 6.0 5.9 5.9 

~ 
VrL 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 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 ~ 4.4 4.5 4.4 4.4 
(forQA to QH v 
outputs) ~ or 5.9 6.0 5.9 5.9 

~ VrL lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage 
~ VrH 

lo= 20 ~ 0.0 0.1 0.1 0.1 
(for QH' output) v 

~ or 0.0 0.1 0.1 0.1 

~ VrL 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 

VoL Low Level Output ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage 
~ VrH 

lo= 20 JlA 0.0 0.1 0.1 0.1 
(for QA to QH v 

~ or 0.0 0.1 0.1 0.1 outputs) 
VrL 

~ lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

lr Input Leakage 
6.0 

Vr = Vee or GND ±0.1 ±1 ±1 JlA 
Current 

loz 3 State Output 
6.0 Vr = VrH or VrL ±0.5 

I 
±5 ±10 JlA 

Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 Vr = Vee or GND 4 40 80 JlA 
Current 
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M54/M74HC595 

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

Test Conditions Value 

Symbol Parameter Vee GL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 90 
hHL Time (On) ___i,§_ 50 7 12 15 18 ns 

6.0 6 10 13 15 

hLH Output Transition 2.0 30 75 95 115 
-

hHL Time (OH') ~ 50 8 15 19 23 ns 

6.0 7 13 16 20 

IPLH Propagation ~ 45 125 155 190 
IPHL Delay Time 4.5 50 15 25 31 38 ns 

(SCK- OH') -
6.0 13 21 26 32 

IPLH Propagation ~ 60 175 220 265 
IPHL Delay Time 4.5 50 18 35 44 53 ns 

(SCLR- OH') -
6.0 15 30 37 45 

IPLH Propagation ~ 60 150 190 225 
IPHL Delay Time ~ 50 20 30 38 45 ns 

(RCK- On) 6.0 17 26 32 38 

~ 75 190 240 285 

~ 150 25 38 48 57 ns 

6.0 22 32 41 48 

IPZL 3 State Output 2.0 -
45 135 170 205 

IPZH Enable Time ___i,§_ 50 RL = 1 KQ 15 27 34 41 ns 

6.0 13 23 29 35 

~ 60 175 220 265 

~ 
150 RL = 1 KQ 20 35 44 53 ns 

6.0 17 30 37 45 

IPLZ 3 State Output ~ 30 150 190 225 
IPHZ Disable Time 

~ 
50 RL = 1 KQ 15 30 38 45 ns 

6.0 14 26 32 38 

I MAX Maximum Clock ~ 6.0 17 4.8 4 
Frequency 4.5 50 30 50 24 20 ns 

r----
6.0 35 59 28 24 

~ 5.2 14 4.2 3.4 

~ 
150 26 40 21 17 ns 

6.0 31 45 25 20 

IW(H) Minimum Pulse 2.0 17 75 95 110 
Width r----

50 
~ 6 15 19 22 ns 

(SCK, RCK) 
6.0 6 13 16 19 

!w(LJ Minimum Pulse ~ 20 75 95 110 
Width 

~ 
50 6 15 19 22 ns 

(SCLR) 
6.0 6 13 16 19 

Is Minimum Set-up 2.0 25 50 65 75 
Time r-- 50 

~ 5 10 13 15 ns 
(SI- CCK) 

6.0 4 9 11 13 
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M54/M74HC595 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

Is Minimum Set-up 2.0 35 75 95 110 -
Time 50 ns ~ 8 15 19 22 
(SCK- RCK) 

6.0 6 13 16 19 

Is Minimum Set-up _2Q_ 40 100 125 145 
Time ~ 50 10 20 25 29 ns 
(SCRL- RCK) 

6.0 7 17 21 25 

lh Minimum Hold _2Q_ 0 0 0 
Time 4.5 50 0 0 0 ns 

-
6.0 0 0 0 

I REM Minimum Clear 2.0 15 50 65 75 -
Remuval Time ~ 50 3 10 13 15 ns 

6.0 3 9 11 13 

CiN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 184 
pF 

Capacitance 
(") CPo 1s defined as the value of the IC s 1ntemal eqwvalent capacitance Which IS calculated from the operating current consumption Without load. 
(Refer to Test Circuit). Average operllng current can be obtained by the following equation. lcc(opr) =CPO • Voc • fiN+ Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 WAVEFORM2 

Gns Gns 

GND 
.150"1. RCK 

----........ 1-ns;;;o.~,.---- VoH 
QA to QH 50"!. 

10"!. 

-+-l-4--- ITLH I ITHL 

s -10074 

5-10073 
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M54/M74HC595 

SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 

WAVEFORM3 WAVEFORM4 

Vee Vee 

51 SeK 

'---- GND GND 

Vee 
seK RCK 

GND 

5-10075 
5-10076 

WAVEFORMS WAVEFORMS 

SeLR 50'/, 50'/, 

GND 

QH' 

SeK 

5-10078 
S-10077 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM 

Sns 

51 
1\t..______ Vee 

·-GND 

Vee 
SeK 

ReK 

GND 

6ns Sns 
S-10080 
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• HIGH SPEED 
fMAX = 60 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.lA (MAX.) AT TA = 25 OC 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
IIOH I = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS597 

DESCRIPTION 

The M54/74HC597 is a high speed CMOS 8-BIT 
LATCH/SHIFT REGISTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

This devices comes in a 16-pin package and consist 
of an 8-bit storage latch feeding a parallel-in, serial
out 8-bit shift register. Both the storage register and 
shift register have positive-edge triggered clocks. 
The shift register also has direct load (from storage) 
and clear inputs. 

All inputs are equipped with protection circuits 
against static discharge and transient voltage ex
cess. 

October 1 992 

M54HC597 
M74HC597 

8 BIT LATCH/SHIFT REGISTER 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC597F1 R M74HC597M1 R 
M74HC597B1 R M74HC597C1 R 

PIN CONNECTIONS (top view) 

B vee 

c A 

0 51 

E SLOAO 

F RCK 

G 

H SCLR 

QH" 

u u 
U m z ~ .. 

S1 

SLOAD 

NC NC 

RCK 

G SCK 

9 10 1112 " NC= s- 7oos11 
No Internal 

I 0 U 

I I" Connectron z z 0 ~ 

" g 
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M54/M74HC597 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

TRUTH TABLE 

INPUTS 

51 SCK SCLR 

X X L 

X X H 

L _r H 

H _r H 

X l_ H 

X X X 

X X X 
X:DONTCARE 

LOGIC DIAGRAM 
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RCK 

SCK 

SLOAD 

SCLR 

INPUT 

SLOAD 

H 

L 

H 

H 

H 

X 

X 

12 

10 

-Vee 

1"-----

GND GND 

-~- --

RCK 

X 
X 

X 

X 

X 

_r 
l_ 

OUTPUT 

S.R. IS CLEARED TO "L" 

INPTU REGISTER DATA IS STORED INTO S.R. 

FIRST STAGE OF S.R. BECOMES ''L'' OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 

FIRST STAGE OF S.R. BECOMES "H" OTHER STAGES 
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY 

STATE OF S.R IS NOT CHANGED 

INPUT DATA ON A- H LINE IS STORED INTO INPUT 
REGISTER 

STORAGE REGISTER STATE IS NOT CHANGED 

PARALLEL INPUTS 

B-BIT 
INPUT REGISTER 

8 -STAGE 
SHIFT REGISTER 

vcc=16 
GND: 8 

5-10563 

9 

QH' 
SERIAL 
OUTPUT 



M54/M74HC597 

LOGIC DIAGRAM 

3/8 

919 



M54/M74HC597 

TIMING CHART 

SCK • 51 

SLOAO 

RCK 

4/8 

920 

L 

-
u L 

n n n 
H 

L 
L 

h L L i L 

H L 
i 

L 

H L L 

' h L L L 

H L L 

h L L H 

H L j- f-1 H L 

I-~H H~ Hh f;;-H L L L L H L L 

lEAn SHIFT 
REGISTER SERtAL SHIFT SERIAL SHIFT 

LOAD PARALLEL LOAD LOAD 
INPUT REGISTER St·l!fT REGISTER INPUT REGISTER 

~I~T __ ~~~ 
PARALLEL LOt£1 
SHIFT REGISTER 

'--~~ 
PARALLEL lOAD PARALLEL LOAD 
SHIFT REGISTER INPUT REGISTER A."'ll 

SHIFT REGISTER 



M54/M74HC597 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

9 OH' Serial Data Outputs 

10 SCLR Asynchronous Reset 
Input (Active LOW) 

11 SCK Shift Clock Input (LOW 
to HIGH Edge-triggered) 

12 RCK Storage Clock Input 
(LOW to HIGH 
Edge-triggered) 

13 SLOAD Parallel Data Input 
(Active LOW) 

10 Sl Serial Data Input 

15, 1, 2, 3, A to H Parallel Data Inputs 
4, 5, 6, 7 

0 H' 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 
LC\1930 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mw 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur Functronal operatron under these condrtron rs not rmphed 
(") 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Vollage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4:5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M7 4H C597 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

v,L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 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 

r--
lo=-20 flA 

~ v,H 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

I~ 
v,L 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 ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

Ia= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ v,L Ia= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 mA 0.18 0.26 0.33 0.40 

" 
Input Leakage 

6.0 
v, =Vee or GND ±0.1 ±1 ±1 flA 

Current 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 11A 
Current 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input lr = lt = 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. 

lrLH Output Transition ..1.:Q_ 30 75 95 115 
tTHL Time 

~ 8 15 19 23 ns 

6.0 7 13 16 20 

tPLH Propagation ~ 78 145 180 220 
tPHL Delay T1me 

~ 20 29 36 44 ns 
(SCK- QH') 

6.0 16 .25 31 37 

tPLH Propagat1on ~ 90 175 220 265 
tPHL Delay Time 4.5 24 35 44 53 ns 

(SCLR- QH') r--
6.0 20 30 37 45 

tPLH Propagation 2.0 80 175 220 265 
tpHL ~Time 

r--
~ 22 35 44 53 ns 

(SLOAD - QH') 
6.0 18 30 37 45 

tPLH Propagation ~ -- 112 210 265 315 
tPHL Delay Time 

~ 
SLOAD = "L" 30 42 53 63 ns 

(RCK- QH') 
6.0 24 36 45 54 
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M54/M74HC597 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

fMAX Maximum Clock ~ 6.0 12 4.8 4.0 
Frequency 

~ 30 48 24 20 ns 

6.0 35 50 28 24 
IW(H) Propagation ~ 20 75 95 110 
lw(LI Delay Time 

~ 7 15 19 22 ns 
(SCK, RCK) 

6.0 4 13 16 19 
lw(LI Propagation 2.0 25 75 95 110 

DelayT~ 
r----

4.5 7 15 19 22 ns 
(SCLR, SLOAD) r----

6.0 5 13 16 19 
Is Minimum Set-up ~ 48 100 125 150 

Time 4.5 12 20 25 30 ns 
(RCK - SLOAD) r----

6.0 10 17 21 26 

Is Minimum Set-up 2.0 20 75 95 110 
Ttme r----

~ 5 15 19 22 ns 
(SI, SCK) 6.0 4 13 16 19 

Is Minimum Set-up ~ 20 75 95 110 
Time 

~ 5 15 19 22 ns 
(PI- RCK) 

6.0 4 13 16 19 
It Minimum Hold ~ 0 0 0 

Time 
~ 0 0 0 ns 

6.0 0 0 0 
tREM Propagation ~ 12 75 95 115 

DelayT~ 
~ 4 15 19 23 ns 

(SCLR, SLOAD) 6.0 3 13 16 20 
CtN Input Capacitance 5 10 10 10 pF 

Gpo (•) Power Dissipation 60 
pF 

Capacitance 
(•) CPo ts defined as the value of the IC's tnternal equtvalent capacttance whtch ts calculated from the operat1ng current consumplion Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the follow1ng equalion. lcc(opr) ~CPO· Vee· f1N + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns Gns Gns 

5-10073 S-10567 
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M54/M74HC597 

TEST WAVEFORM (continued) 

'w 'w 

SCLR 
SLOAD 

QH' 

seK 
SCK 

5-10077 

Vee 
Vee RCK 

Slf A-H GNO 

Vee SLOAD 

SCKfRCK GNO 

TEST CIRCUIT Icc (Opr.) 

6ns 6ns 

51 

SCK 
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M54/74HC620 
M54/74HC623 

OCTAL BUS TRANSCEIVER 
HC620 3 STATE INVERTING HC623 3 STATE NON INVERTING 

• HIGH SPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 "C 

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

• OUTPU'r DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH LS620/623 

DESCRIPTION 

The M54/74HC620/623 are high speed CMOS OC
TAL BUS TRANSCEIVERS fabricated in silicon ga
te C2MOS technology. They have the same high 
speed performance of LSTTL combined with true 
CMOS low power consumption. 

These octal bus transceivers are designed for asyn
chronous two-way communication between data 
buses. The control function implementation allows 
maximum flexibility in timing. 

These devices allow data transmission from the A 
bus to B bus or from the B to the A bus depending 
upon the logic levels at the enable inputs (GBA and 
GAB). The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives these devices 
the capability to store data by simultaneous enabling 
of GBA and GAB. 

Each output reinforces its input in this transceiver 
configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets 
of bus lines are at high impedance, both sets of bus 
lines (16 in all) will remain at their last states. The 8-
bit codes appearing on the two sets of buses will be 
identical for the 'HC623 or complementary for the 
'HC620. All inputs are equipped with protection cir
cuits against static discharge and transient excess 
voltage. 

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

t! la1 
> ~ 

~ 

A3 B 1 

A 4 B 2 

AS B 3 

AS B 4 

A 7 B 5 

No Internal 
Connection m z m ~ w 

~ m m m 
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M54/M74HC620/623 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

TRUTH TABLE 

INPUTS 

GAB GBA 
L L 

H H 

L H 

H L 

LOGIC DIAGRAM 

r------
I 
I 
I 
I 

INPUT 

-Vee 

GND GND - -

FUNCTION 

A Bus B Bus 
Output Input 

Input Output 

High Impedance 

High Impedance 

OUTPUS 

HC620 

A=B 
B=A 

z 
z 

-----, 
I 
I 
I 
I 
I 

HC623 

A=B 
B=A 

z 
z 

.. Tl +----1 '-t----4--t----+ 

1---{) 6 

I 
I 
I 
I 
I 
I 

~----- ------------- ------ -----~ 
I I 
I I 
I I 
: I I I t 

r------~---- ---t---r---<-- ----1------, 
A 8 o------}- THE SAME CIRCUIT AS ABOVE -r--<J e --- -- - ~ - - -- - - - -- - - - - - - -- - ·- - - - - - --- - -' 
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M54/M74HC620/623 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 19 GBA, GAB Direction Controls 

2,3,4,5,6, 7,8,9 A1 to A8 Data Inputs/Outputs 

11, 12, 13, 14, 15, 16, 17, 18 81 to 88 Data Inputs/Outputs 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC620 HC623 

LC11960 U:11970 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ltK DC Input Diode Current + 20 mA 

loK DC Output Diode Current ± 20 mA 

Ia DC Output Source Sink Current Per- Output Pm ± 35 mA 

Icc or IGND DC Vee or Ground Current ±70 mA 

Po Power Dissipation 5oo n mw 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyondwh1ch damage to the dev1ce may occur Funcuonal operation under these cond1t1on IS not1mpl1ed 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC· 65 'C to 85 'C 
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M54/M74HC620/623 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VrH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 11A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VrL lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VOL Low Level Output ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage 
~ VrH 

lo= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VrL lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

lr Input Leakage 
6.0 

Vr = Vee or GND ±0.1 ±1 ±1 !lA 
Current 

loz 3 State Output 6.0 Vr = VrH or VrL ±0.5 ±5 ±10 llA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 Vr =Vee or GND 4 40 80 !lA 
Current 
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M54/M7 4HC620/623 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input 1r =It= 6 ns) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C ·40 to 85 °C ·55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 

ITHL Time 
~ 

50 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation 2.0 41 100 125 150 
tPHL Delay Time 

1-
50 

~ 12 20 25 30 ns 
(for HC620) 

6.0 10 17 21 26 

_1_,Q_ 55 130 165 195 

~ 150 16 26 33 39 ns 

6.0 14 22 28 33 

tPLH Propagation ~ 3S S5 105 130 
tPHL Delay T1me ~ 50 12 17 21 26 ns 

(for HC623) 
6.0 iO 14 iS 22 

_1_,Q_ 51 130 165 195 

~ i50 i6 26 33 39 ns 

6.0 i4 22 2S 33 

tpzL Output Enable _1_,Q_ 57 150 i90 225 
tpzH Time 4.5 50 RL = i·KQ 19 30 3S 45 ns 

-
6.0 16 26 32 38 

~ 69 iSO 225 270 

~ 
i50 RL = 1 KQ 23 36 45 54 ns 

0 20 31 3S 46 

tPLZ Output Disable ~ 43 125 i55 i90 
tPHZ Time 

~ 
50 RL = i KQ iS 25 31 3S ns 

6.0 i5 2i 26 32 

c,N Input Capacitance 5 iO 10 iO pF 

Cpo (*) Power Dissipation for HC620 32 
pF 

Capacitance for HC623 34 
Gpo IS def1ned as the value of the IC"s 1ntemal equ1valent capac1tance Which IS calculated from the operating current consumption Without load. (Refer 
to Test CirCUit). Average operting current can be obta1ned by the following equat1on. Icc( apr)= CPO • Vee • fiN+ Icc 
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M54/M7 4HC620/623 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A orB 

8 or A 
{HC620) 

BorA 
(HC62Jl 

TEST CIRCUIT Icc (Opr.) 

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

6/6 

930 

GBA 

A orB 

6ns 

-=fe, lTr---vcc 
·~,. Jf:'· 

I 
(IN PHASE OUTPUTS) 

-f\1 10"1. t-, ---- GNO 

! ~vee 
I ~~0 •4 i ~Vol 
~ t PZL ---:-------t- t PLZ 

A orB 
(OUT-OF- PHASE-OUTPUTS) 

GND 

Cpo CALCULATION 

Cpo is to be calculated with the following formula 
by using the measured value of Icc (Opr.) in the 
test circuit opposite. 

C fcc (Opr.) 
PO= ftN X Vee 

In determining the typical value of Cpo, a relati
vely high frequency of I MHz was applied to f1N, 
in order to eliminate any error caused by the 
quiescent supply current. 



M74HC646 
M74HC648 

HC646 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 
HC648 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 

• HIGHSPEED 
fMAX = 73 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) AT TA = 25 OC 

• HIGH NOISE IMMUNITY 
VNIH = VNIL = 28% Vee {MIN.) 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I= loL = 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS646/648 

DESCRIPTION 

The M? 4HC646/648 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISTERS, (3-STA
TE) fabricated in silicon gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 
These devices consist of bus transceiver circuits 
with 3-state output, D-type flip-flops, and control cir
cuitry arranged for multiplexed transmission of data 
directly from the input bus or from the internal regi
sters. Data on the A orB bus will be clocked into the 
registers on the low-to-high transition of the appro
priate clock pin (Clock AB- or Clock BA). Enable (G) 
and direction (DIR) pins are provided to control the 
transceiver functions. In the transceiver mode, data 
present at the high-impedance port may be stored 
in either register or in both. 
The select controls (Select AB select BA) can mul
tiplex stored and real-time (transparent mode) data. 
The direction control determines which bus will re
ceive data when enable G is active (low). 
In the isolation mode (enable G high), "A" data may 
be stored in one register and/or "B" data may be sto
red in the other register. When an output function is 
disabled, the input function is still enabled and may 
be used to store and transmit data. Only one of the 
two buses, A orB, may be driven at a time. All inputs 
are equipped with protection circuits against static 
discharge and transient excess voltage. 

October 1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HCXXXM1R M74HCXXXB1R 

PIN CONNECTIONS (top view) 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

GAB,GAB,CAB, A,B 
SAB, SBA, CBA 

r Vee 

INPUT 

GNO 
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M74HC646/648 

LOGIC DIAGRAM (HC648) 

AI 

1-----+-._,1--0 B1 

SAB o-------i 1----.QSBA 

S-105£6 

Note: In case of M54/74HC646 output inverter marked • at A bus and 8 bus are eliminated 

TIMING CHART 

OIR 

A 

B 

A: INPUT B: OUTPUT 

~ · OON"T CARE 5-1051.7 
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M74HC646/648 

TRUTH TABLE 
HC646 (The truth table for HC648 is the same as this, but with the outputs inverted) 

G DIR CAB CBA SAB SBA A 8 FUNCTION 

INPUTS INPUTS Both the A bus and the B bus are inputs 

X X X X z z The output functions of the A and B bus are disabled 
H X s s X X INPUTS INPUTS Both the A and B bus are used for inputs to the 

internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 

INPUTS OUTPUTS The A bus are inputs and the B bus are outputs 

X x· L X L L The data at the A bus are displayed at the B bus 

H H 

s x· L X L L The data at the A bus are displayed at the B bus. 

H H The data of the A bus are stored to the internal 
L H flip-flop on low to high transition of th clock pulse. 

X x· H X X On The data stored to the internal flip-flop are dispayed 
at the B bus 

s x· H X L L The data at the A bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
B bus 

OUTPUTS INPUTS The B bus are inputs and the A bus are outputs 

x· X X L L L The data at the B bus are displayed at the A bus 

H H 
x· s X L L L The data at the B bus are displayed at the A bus. 

H H The data of the B bus are stored to the internal flip-
L L flop on low to high transition of the clock pulse 

x· X X H On X The data stored to the internal flip-flops are 
displayed at the A bus 

x• s X H L L the data at the B bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
A bus 

X . DONTCARE 
Z :HIGH IMPEDANCE 
On :THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 

:THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 

3/9 

933 



M7 4HC646/648 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1 CLOCKAB A to B Clock Input (LOW to HIGH, Edae-Triaaedl 

2 SELECTAB Select A to 8 Source Input 

3 GAB Direction Control Input 

4, 5, 6, 7, 8, 9, io, 11 A1 toA8 A data Inputs/Outputs 

20, 19, 18, 17, 16, 15, 14, 13 81 to 88 8 Data Inputs/Outputs 

21 G Output Enable Input (Active LOW) 

22 SELECTBA Select B to A Source Input 

23 CLOCKBA B to A Clock lnp_ut_(LOW to HIGH, Edge-Triggered) 

12 GND Ground (OV) 

24 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC646 HC648 

SBA 

CAB CAB 

SAB SAB 

A1 A1 

A2 82 A2 82 

A3 83 A3 83 

A4 84 A4 84 

A5 85 AS 85 

AS 96 A6 86 

A7 87 A7 87 

AB 88 AS 88 

lC12330 LC1234C 

4/9 

934 



M74HC646/648 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
IlK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ±35 mA 

Icc or IGND DC Vee or Ground Current ±70 mA 

Po Power Dissipation 500 (*) mW 

Tslg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 
.. 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. FunCtional operation under these conditiOn IS not1mphed. 
{") 500 mW: = 65 °C derate to 300 mW by IOmWfC: 65 °C to 65 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Too Operating Temperature -40 to +85 oc 

tr,tl Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M74HC646/648 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA = 25 °C ·40·to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

V1H High Level Input Voltage ~ 1.5 1.5 

....!§_ 3.15 3.15 v 
6.0 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 
Voltage ~ 1.35 1.35 v 

6.0 1.8 1.8 

VoH High Level Output Voltage ~ VI= 
1.9 2.0 1.9 

~ VIH 
lo=-20 pA 4.4 4.5 4.4 

v 
___§,Q_ or 5.9 6.0 5.9 

....!§_ V1L lo=-6.0 rnA 4.18 4.31 4.13 

6.0 lo=-7.8-mA 5.68 5.8 5.63 

VoL Low Level Output Voltage ~ V1= 
0.0 0.1 0.1 

~ V1H 
lo= 20 pA 0.0 0.1 0.1 

v 
~ or 0.0 0.1 0.1 

~ V1L lo= 6.0 rnA 0.17 0.26 0.37 

6.0 lo= 7.8 rnA 0.18 0.26 0.37 

h Input Leakage Current 6.0 V1 = Vee or GND +0.1 +1 uA 

loz 3 State Output Off State Current 6.0 V1 = V1H or V1L ±0.5 ±5.0 flA 
Vo = Vee or GND 

Icc Quiescent Supply Current 6.0 V1 = Vee or GND 4 40 JlA 

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

Test Conditions Value 
Symbol Parameter Vee CL TA = 25°C -40 to 85 °C Unit 

(V) (pF) Min. Typ. Max. Min. Max. 

h-LH Output Transition Time ~ 25 60 75 
fTHL ~ 

50 7 12 15 ns 

6.0 6 10 13 

tPLH Propagation Delay Time 2.0 74 150 190 
tPHL (BUS- BUS) I-- 50 

~ 21 30 38 ns 

6.0 18 26 32 

~ 91 190 240 

~ 150 26 38 48 ns 

6.0 22 32 41 

tPLH Propagation Delay Time ~ 98 210 265 
tPHL (CLOCK - BUS) ....!§_ 50 28 42 53 ns 

6.0 24 36. 45 

~ 116 250 315 

~ 150 33 50 63 ns 

6.0 28 43 54 
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M74HC646/648 

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

Test Conditions Value 
Symbol Parameter Vee CL TA = 25°C -40 to 85 °C Unit 

(V) (pF) Min. Typ. Max. Min. Max. 

IPLH Propagation Delay Time 2.0 81 170 215 
r-----

IPHL (SELECT - BUS) ~ 50 23 34 43 ns 

6.0 20 29 37 

___g:Q__ 98 210 .265 

~ 150 28 42 53 ns 

6.0 24 36 45 

IPZL 3_:_State Output Enable Time ___g:Q__ 84 175 220 
IPZH (G, DIR) 4.5 50 RL = 1 Kn 24 35 44 ns 

-
6.0 20 30 37 

___g:Q__ 102 215 270 

~ 150 RL = 1 KQ 29 43 54 ns 

6.0 25 37 46 

tpLZ ~!put Disable Time ___g:Q__ 60 175 220 
tPHZ (G, DIR) ~ 50 RL = 1 KQ 23 35 44 ns 

6.0 20 30 37 

fMAX Maximum Clock Frequency ___g:Q__ 6 19 4.8 

~ 50 30 67 24 MHz 

6.0 35 79 28 

lw(H) Minimum Clock Pulse Width ___g:Q__ 30 75 95 
lw(L) ~ 50 7 15 19 ns 

6.0 6 13 16 

Is Minimum Set-up Time 2.0 16 50 65 -

~ 50 4 10 13 ns 

6.0 3 9 11 

th Minimum Hold Time ___g:Q__ 5 5 

~ 50 5 5 ns 

6.0 5 5 

CJN Input Capacitance 5 10 10 pF 

C11o Bus Terminal Capacitance 10 pF 

Cpo (*) Power Dissipation Capacitance for HC646 39 
pF 

for HC648 38 
n Gpo 1s defined as the value of the IC's mternal eqUivalent capacitance wh1ch IS calculated from the operat1ng current consumpbon Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equat1on. lcc(opr) =Gpo • Vee· f1N + lcc/8 (per bit) 
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M74HC646/648 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 

WAVEFORM 1 WAVEFORM2 

Gns Gns 6ns 6ns 

A or B 

SAB or SBA CAB orCBA 

A or 8 

S-1054S 5-105,9 

WAVEFORM 3 

WAVEFORM 5 

'" 
WAVEFORM 4 ''" 

6ns 6ns '" 
Vee 

o 
'" GND 

''" 
A or 8 

VoH 

'" 
VoL 

A orB 
VoH 

VoL 
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M74HC646/648 

TEST WAVEFORM Icc (Opr.) 

• INPUT TRANSTTION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M74HCT646 
M74HCT648 

HCT646 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 
HCT648 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 

• HIGH SPEED 
fMAX = 60 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 ~A (MAX.) AT TA = 25 'C 

• COMPATIBLE WITH TIL OUTPUTS 
V1H = 2V (MIN.) ViL = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I= loL = 6 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS646/648 

DESCRIPTION 
The M74HCT646/648 are high speed CMOS 
OCTAL BUS TRANSCEIVERS AND REGISTERS, 
(3-STATE) fabricated in silicon gate C2MOS tech
nology. They have the same high speed 
performance of LSTIL combined with true CMOS 
low power consumption. These devices consist of 
bus transceiver circuits with 3-state output, D-type 
flip-flops, and control circuitry arranged for multi
plexed transmission of data directly from the input 
bus or from the internal registers. Data on the A or 
B bus will be clocked into the registers on the low
to-high transition of the appnmriate clock pin (Clock 
AB - or Clock BA). Enable (G) and direction (DIR) 
pins are provided to control the transceiver func
tions. In the transceiver mode, data present at the 
high-impedance port may be stored in either register 
or in both. The select controls (Select AB select BA) 
can multiplex stored and real-time (transparent 
mode) data. The direction control d_g_termines which 
bus will receive data when eng_ble G is active (low). 
In the isolation mode (enable G high), "A" data may 
be stored in one register and/or "B" data may be 
stored in the other register. When an output function 
is disabled, the input function is still enabled and 
may be used to store and transmit data. Only one 
of the two buses, A or B, may be driven at a time. 
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 
LSTIL logic families. M74HCT devices are 
designed to directly interface HSC2MOS systems 
with TIL and NMOS components. They are also 
plug in replacements for LSTIL devices giving a 
reduction of power consumption. 
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B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HCTXXXM1R M74HCTXXXB1R 

PIN CONNECTIONS (top view) 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

GAB,GAB,CAB. A,B 
SAB. SBA. CBA 

r Vee 

INPUT 

GND 
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M7 4HCT646/648 

LOGIC DIAGRAM (HCT648) 

AI 

f---- -f---'"----jf-----0 B 1 

I 
I 
I 
I 
I 

AB 0~--1-- SAME AS ABOVE +-J,Be 

CAB o----_: L--_ -_:_ ---_ -----_ -_-_ -_ -_ -~----------t------!o---' CBA 

!lA 

-~~B~-QSBA 

liB~ 
Note: In case of M54/74HCT646 output inverter marked • at A bus and G bus are eliminated. 

TIMING CHART 

OIR 

A 

B 

A: INPUT B: OUTPUT 

~ : OON"T CARE S-105.1,7 
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M74HCT646/648 

TRUTH TABLE 
HCT646 (The truth table for HCT648 is the same as this, but with the outputs inverted) 

G DIR CAB CBA SAB SBA A 8 FUNCTION 
INPUTS INPUTS Both the A bus and the B bus are inputs 

X X X X z z The output functions of the A and B bus are disabled 
H X _I _I X X INPUTS INPUTS Both the A and B bus are used for inputs to the 

internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 

iNPUTS OUTPUTS The A bus are inputs and the B bus are outputs 

X x· L X L L The data at the A bus are displayed at the B bus 

H H 

_I x· L X L L The data at the A bus are displayed at the B bus. 

H H The data of the A bus are stored to the internal 
L H flip-flop on low to high transition of th clock pulse. 

X x· H X X On The data stored to the internal flip-flop are dispayed 
at the B bus 

_I x· H X L L The data at the A bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
B bus 

OUTPUTS INPUTS The A bus are outputs and the B bus are inputs 

x· X X L 
L L The data at the B bus are displayed at the A bus 

H H 

x· _I X L L L The data at the B bus are displayed at the A bus. 

L L 
H H The data of the B bus are stored to the internal flip-

flop on low to high transition of the clock pulse 

x· X X H On X The data stored to the internal flip-flops are 
displayed at the B bus 

x' _I X H L L the data at the B bus are stored to the internal flip-

H H flop on low .to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
A bus 

X .DONTCARE 
Z :HIGH IMPEDANCE 
Qn :THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 

:THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 
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M7 4 H CT646/648 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND· FUNCTION 

1 CLOCKAB A to B Clock Input (LOW to HIGH, Edge-Trigged} 

2 SELECT AB Select A to B Source Input 

3 DIR Direction Control Input 

4,5, 6, 7,8,9, 10,11 A1 to AS A data Inputs/Outputs 

20, 19, 18, 17, 16, 15, 14, 13 81 to BS B Data Inputs/Outputs 

21 G Output Enable Input (Active LOW} 

22 SELECT BA Select B to A Source Input 

23 CLOCK BA B to A Clock Input (LOW to HIGH, Edge-Triggered} 

12 GND Ground (OV) 

24 Vee Positive Supply VoltaQe 

IEC LOGIC SYMBOLS 

HCT646 HCT648 

0 (21) 

DIR 
(3) 

C8A ( 23) 

ss• (22) SBA 

CAS 
(1) 

CAB 

SAB 
(2) 

SAB 

A1 
(4) 

A1 

(5) 
A2 82 A2 82 

(6) 
A3 83 A3 83 

(7) 
A4 84 A4 84 

A5 
(8) 

B5 A5 85 

A6 
(9) 

86 AS 86 
(10) 

A7 87 A7 87 

AB 
(11) 

88 A8 88 

LC12:5:SO LC12340 
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M7 4HCT646/648 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 35 rnA 

Icc or IGND DC Vee or Ground Current ± 70 rnA 

Po Power Dissipation 500 (.) mW 

Tst Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyondwh1ch damage to the dev1ce may occur. Funct1onal operation under these cond1tion 1s not1mpl1ed. 
(•) 500 mW: = 65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature -40 to +85 oc 

lr, It Input Rise and Fall Time (Vee = 4.5 to 5.5V) 0 to 500 ns 
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M74HCT646/648 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA = 25 °C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

V1H High Level Input Voltage 4.5 2.0 2.0 v 
to 
5.5 

V1L Low Level Input 4.5 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Output Voltage VI= lo=-20 !lA 4.4 4.5 4.4 

4.5 
ViH 
or 

lo=-6.0 rnA 4.18 4.31 4.13 v 
V1L 

VoL Low Level Output Voltage V1 = lo= 20 f!A 0.0 0.1 0.1 

4.5 V1H lo= 6.0 rnA 0.17 0.26 0.33 v 
or 
VIL 

h Input Leakage Current (*) 5.5 V1 = Vee or GND ±0.1 ±1 I! A 

Icc Quiescent Supply Current 5.5 V1 =Vee or GND 4 40 11A 

loz Output Off-state Current 5.5 Vo =Vee or GND re0.5 ±5 llA 
V1 = V1H or V1L 

!.Icc Additional worst case supply 5.5 Per Input pin 2.0 2.g rnA 
current V1 = 0.5V or 

V1 = 2.4V 
. Other Inputs at 

Vee or GND 
lo= 0 

(*):Applicable only to DIR, G, CAB, GSA, SBA input. 
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M7 4HCT646/648 

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

Test Conditions Value 

TA = 25°C -40 to 85 °C Unit 
Symbol Parameter Vee CL 54HC and 74HC 74HC 

(V) (pF) 
Min. Typ. Max. Min. Max. 

hLH Output Transition Time 4.5 50 7 12 15 

hHL 
ns 

tPLH Propagation Delay Time 4.5 50 20 30 38 ns 

tPHL (BUS- BUS) 4.5 150 25 38 48 ns 

tPLH Propagation Delay Time 4.5 50 29 44 55 ns 

tPHL (CLOCK - BUS) 4.5 150 34 52 65 ns 

tPLH Propagation Delay Time 4.5 50 24 34 43 ns 
tPHL (SELECT- BUS) 4.5 150 29 42 53 ns 

tPzL 3..:..Siate Output Enable Time 4.5 50 RL=1Kn 26 38 48 ns 
IPZH (G, DIR - BUS) 4.5 150 RL = 1 KQ 31 46 58 ns 

IPLZ 3-State Output Disable Time 4.5 50 RL = 1 Kn 26 35 44 ns 
IPHZ (G, DIR - BUS) 

fMAX Maximum Clock Frequency 4.5 50 31 55 25 MHz 

lw(Hl Minimum Pulse Width 4.5 50 8 15 19 ns 

lwcLl 

Is Minimum Set-up Time 4.5 50 3 10 13 ns 

lh Minimum Hold Time 4.5 50 5 5 ns 

CIN Input Capacitance 5 10 10 pF 

CliO Bus Terminal Capacitance 13 pF 

Cpo (') Power Dissipation Capacitance for HCT646 40 
pF 

for HCT648 39 
n Gpo IS defined as the value of the IC's mternal equivalent capaCitance WhiCh IS calculated from the operating current consumption Without load. 
(Refer to Test CirCUit). Average opertmg current can be obtained by the following equation. lcc(opr) =CPO· Vee· f,N + lcc18 (per bit) 
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M7 4HCT646/648 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 

WAVEFORM 1 WAVEFORM2 

6ns 6ns 6ns Gns 

A or B 
SAB or SBA 

A orB 

WAVEFORM3 WAVEFORM4 

6ns 6ns 

3V 

A or 8 G" 

GNO 

3V A orB 

GNO 
A orB 

5-10550 
tw 

S-10552 

WAVEFORMS 

6ns 6ns 

OIR 

8 

8 
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M74HCT646/648 

TEST WAVEFORM Icc (Opr.) 

• INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 

9/9 

949 





M74HC651 
M74HC652 

HC651 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 
HC652 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 

• HIGH SPEED 
fMAX = 73 MHz (TYP.) AT Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 4 J..lA (MAX.) AT TA= 25 OC 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 6 rnA (miN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS651/652 

DESCRIPTION 

M74HC651/652 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISTERS (3-STA
TE), fabricated in silicon gate C2MOS technology. 
They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. These devices consist of bus transceiver 
circuits, D-type flip-flops, and control circuitry arran
ged for multiplexed transmission of data directly 
from the input bus or from the internal storage regi
sters. Enable GAB and GBA are provided to control 
the transceiver functions. 

Select AB and Select BA control pins are provided 
to select whether real-time or stored data is transfe
red. A low input level selects real-time data, and a 
high selects stored data. 

Data on the A orB bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CLOCK AB or CLOCK BA) 
regardless of the select or enable control pins. When 
select AB and select BA are in the real-time transfer 
mode, it is also possible to store data without using 
the internal D-type flip-flops by simultaneously ena
bling GAB and GBA. In this configuration each out
put reinforces its input. Thus, when all other data 
sources to the two sets of bus lines are at high im
pedance, each set of bus lines will remain at its last 
state. All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 
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B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HCXXXM1R M74HCXXXB1R 

PIN CONNECTIONS (top view) 

Vee 

ClOCK 
SA 

GAB SELECT 
BA 

GBA 

A2 81 

., 
A4 BJ 

A6 BS 

B6 

AS B7 

•• 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

GAB, GAB, CAB, A, B 
SAB, SBA, CBA 

c- Vee 

INPUT 

GND 
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M74HC651/652 

LOGIC DIAGRAM (HC652) 

GAB0-----j 

GBA 

A1 

SAB o--------f 

S-1049'1 

SAME AS ABOVE 

1--+-6--1--Q 01 

I 
I 
I 
I 

L_H~_+:: 
fle~---QSBA 

is~ 

Note : In case of M74HC652 output inverter marked • at A bus and B bus are eliminated. 

TIMING CHART 

GBA 

GAB 

A 

B 

A: INPUT B: OUTPUT 

~ : OON"T CARE 
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M74HC651 /652 

TRUTH TABLE 
HC652 (The truth table for HC651 is the same as this, but with the outputs inverted) 

GAB GBA CAB CBA SAB SBA A B FUNCTION 
INPUTS INPUTS Both the A bus and the B bus are inputs 

X X X X z z The output functions of the A and B bus are disabled 
L H ___r ___r X X INPUTS INPUTS Both the A and B buz are used for inputs to the 

internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 

OUTPUTS INPUTS The A bus are outputs and the B bus are inputs 

x· X X L L L The data at the B bus are displayed at the A bus 

H H 
x· ___r X L L L The data at the B bus ar displayed at the A bus. 

H H The data of the B bus are stored to the internal 
L L flip-flop on low to high transition of th clock pulse 

x· X X H On X The data stored to the internal flip-flop are dispayed 
at the A bus 

x· ___r X H L L The data at the B bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
A bus 

INPUTS OUTPUTS The A bus are inputs and the B bus are outputs 

X x· L X L L The data at the A bus are displayed at the B bus 

H H 
___r x· L X L L The data at the A bus are displayed at the B bus. 

H H 
H H The data of the A bus are stored to the internal flip-

flop on low to high transition of the clock pulse 

X x· H X X On The data stored to the internal flip-flops are 
displayed at the B bus 

___r x· H X L L the data at the A bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
B bus 

OUTPUTS OUTPUTS Both the A bus and the B bus are outputs 

X X H H On On The data stored to the internal flip-flops are 

H L displayed at the A and B bus respectively 

___r ___r H H On On The output at the A bus are displayed at the B bus, 
the output at the B bus are displayed at the A bus 
respectively 

X .DONTCARE 
Z :HIGH IMPEDANCE 
On :THE DATA STORED TO THE INTERNAL FLIP-FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 

:THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL 'FLIP-FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 
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M74HC651/652 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1 CLOCKAB A to 8 Clock Input (LOW to HIGH, Edqe-TrimJed) 

2 SELECT AB Select A to B Source Input 

3 GAB Direction Control Input 

4, 5, 6, 7, 8, 9, 10, 11 A1 to AS A data Inputs/Outputs 

20, 19, 18, 17, 16, 15, 14, 13 81 to 88 B Data Inputs/Outputs 

21 GBA Output Enable Input (Active LOW) 

22 SELECT BA Select B to A Source Input 

23 CLOCK BA B to A Clock Input (LOW to HIGH, Edge-Triggered) 

12 GND Ground (OV) 

24 Vee Positive Supply Voltag_e 

IEC LOGIC SYMBOLS 

HC651 HC652 

GBA ( 21 ) GBA ( 21 ) 

GAB ( 3 ) GAB ( 3 ) 

CBA ( 23) CBA ( 23) 

SBA ( 22) SBA ( 22 ) 

CAB 
(1) 

CAB 
(I) 

SAB 
(2) 

SAB 
(2) 

AI 
(4) 

AI 
(4) 

(5) (5) 
A2 82 A2 82 

(6) (6) 
A3 83 A3 83 

(7) (7) 
A4 84 A4 84 

(8) (8) 
AS 135 AS B5 

(9) (9) 
A5 86 A5 136 

(10) (10) 
A7 87 A7 87 

(11) (11) 
A8 ll8 A8 98 

LC12850 LC12860 

4/9 
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M74HC651/652 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IrK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ± 20 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 
.. 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur. Functronal operatron under these condrtron rs not rmplred . 

(') 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 2to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Too Operating Temperature: -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M74HC651/652 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA = 25 °C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

V1H High Level Input Voltage ~ 1.5 1.5 

~ 3.15 3.15 v 
6.0 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 
Voltage 

~ 1.35 1.35 v 
6.0 1.8 1.8 

VoH High Level Output Voltage ~ VI= 
1.9 2.0 1.9 

4.5 V1H 
lo=-20 (.lA 4.4 4.5 4.4 r--- v 

~ or 5.9 6.0 5.9 

~ 
V1L lo=-6.0 mA 4.18 4.31 4.13 

6.0 lo=-7.8 mA 5.68 5.8 5.63 

VoL Low Level Output Voltage ~ VI = 
0.0 0.1 0.1 

~ V1H 
lo= 20 (.lA 0.0 0.1 0.1 

v 
~ or 0.0 0.1 0.1 

~ 
V1L lo= 6.0 mA 0.17 0.26 0.37 

6.0 lo= 7.8 mA 0.18 0.26 0.37 

h Input Leakage Current 6.0 V1 = Vee or GND ±0.1 ±1 (.lA 

loz 3 State Output Off State Current 6.0 V1 = V1H or V1L ±0.5 ±5.0 (.lA 
Vo =Vee or GND 

Icc Quiescent Supply Current 6.0 V1 = Vee or GND 4 40 (.lA 

AC ELECTRICAL CHARACTERISTICS (Input tr = tt = 6 ns) 

Test Conditions Value 
Symbol Parameter Vee CL TA = 25°C -40 to 85 °C Unit 

(V) (pF) Min. Typ. Max. Min. Max. 

lrLH Output Transition Time ~ 25 60 75 
lrHL ~ 

50 7 12 15 ns 

6.0 6 10 13 

tPLH Propagation Delay Time ~ 74 150 190 
tPHL (BUS- BUS) 

~ 
50 21 30 38 ns 

6.0 18 26 32 

~ 91 190 240 

~ 
150 26 38 48 ns 

6.0 22 32 41 

tPLH Propagation Delay Time ~ 98 210 265 
tPHL (CLOCK - BUS) 

~ 
50 28 42 53 ns 

6.0 24 36 45 

~ 116 250 315 

~ 
150 33 50 63 ns 

6.0 28 43 54 
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M74HC651/652 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Test Conditions Value 
Symbol Parameter Vee CL TA = 25°C -40 to 85 °C Unit 

(V) (pF) Min. Typ. Max. Min. Max. 

IPLH Propagation Delay Time ~ 81 170 215 
IPHL (SELECT- BUS) ~ 50 23 34 43 ns 

6.0 20 29 37 

~ 98 210" 265 

~ 150 28 42 53 ns 

6.0 24 36 45 

IPZL 3-State Output Enable Time ~ 74 175 220 
IPZH 4.5 50 RL = 1 KQ 21 35 44 ns 

-
6.0 18 30 37 

~ 91 215 270 

~ 150 RL= 1 KQ 26 43 54 ns 

6.0 22 37 46 

IPLZ Output Disable Time ~ 50 175 220 
IPHZ ~ 50 RL= 1 KQ 21 35 44 ns 

6.0 18 30 37 

fMAX Maximum Clock Frequency ~ 6 19 4.8 

~ 50 30 67 24 MHZ 

6.0 35 79 28 

lw(H) Minimum Clock Pulse Width ~ 30 75 95 
lw(L) ~ 50 7 15 19 ns 

6.0 6 13 16 

Is Minimum Set-up Time ~ 16 50 65 

~ 50 4 10 13 ns 

6.0 3 9 11 

lh Minimum Hold Time ~ 5 5 

~ 50 5 5 ns 

6.0 5 5 

GiN Input Capacitance 5 10 10 pF 

c,,o Bus Terminal Capacitance 10 pF 

Gpo(*) Power Dissipation Capacitance for HC651 39 pF 
for HC652 38 

(*) C•o 1s defined as the value of the IC's Internal eqwvalent capacitance wh1ch 1s calculated from the opemting current consumption Without load. 
(Refer to Test Circun). Avemge operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • f,. + lcc/8 (per Channel) 
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M74HC651/652 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 

WAVEFORM 1 

5- 10501 

WAVEFORM3 

vee 
A orB 

I ' GND 

. 's I t h i vee 

CAB or C 

GND 

5- 10503 

WAVEFORM4 

Sns Sns 

GAB 

GBA="H" 

8/9 
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WAVEFORM2 

6ns 6ns 

CAB orCBA 

A orB 

5-10502 

WAVEFORMS 

GBA 

A 

A 

GAB="L" 



TEST WAVEFORM Icc (Opr.) 

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

~ SCS-ntOMSON ,._"'!I li:illl©WJ@~~~©"irliil@lillllt@ 

M74HC651/652 
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M74HCT651 
M74HCT652 

HCT651 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE, INV.) 
HCT652 OCTAL BUS TRANSCEIVER/REGISTER (3-STATE) 

• HIGH SPEED 
fMAX = 60 MHz (TYP.) AT Vee= 5V 

• COMPATIBLE WITH TTL OUTPUTS 
VJH = 2 V (MIN.) AT VJL = 0.8V (MAX) 

• LOW POWER DISSIPATION 
Icc= 4 !lA (MAX) AT TA = 25 °C 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloH I = loL = 6 mA (miN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/74LS651/652 

DESCRIPTION 
M74HCT651/652 are high speed CMOS OCTAL 
BUS TRANSCEIVERS AND REGISJ:ERS 
(3-STATE), fabricated in silicon gate C MOS 
technology. They have the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. These devices consist of 
bus transceiver circuits, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the input bus or from the internal 
storage registers. Enable GAB and GSA are 
provided to control the transceiver functions. Select 
AB and Select BA control pins are provided to select 
whether real-time or stored data is transfered. A low 
input level selects real-time data, and a high selects 
stored data. Data on the A or B bus, or both, can be 
stored in the internal D flip-flops by low-to-high 
transitions at the appropriate clock pins (CLOCK AB 
or CLOCK BA) regardless of the select or enable 
control pins. When select AB and select BA are in the 
real-time transfer mode, it is also possible to store 
data without using the internal D-typ!Lf!ill-flops by 
simultaneously enabling GAB and GSA. In this 
configuration each output reinforces its input. Thus, 
when all other data sources to the two sets of bus 
lines are at high impedance, each set of bus lines will 
remain at its last stat(!. All inputs are equipped with 
protection 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 HSCMOS systems with TTL and NMOS 
components. They are also plug in replacements for 
LSTTL devices giving a reduction of power 
consumption. 
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B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HCXXXM1 R M74HCXXXB1 R 

PIN CONNECTIONS (top view) 

Vee 

CLOCJ< 
SA 

SElECT 
SA 

GSA 

A2 81 

A4 83 

AS 84 

AS BS 

A7 85 

sa 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

GAB, GAB, CAB, A, B 
SAB, SBA, CBA 

r- Vee 

INPUT 

k----i 

SCOU90 
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M74HCT651/652 

LOGIC DIAGRAM (HCT651) 

GAB 0------j 

GSA 

A1 

f--+--4-+--o 01 

I 
I 
I 
I 
I 

::6 ::~~~~:~f---=============~+----5-A_"_E_A_s _A_so_v_E---lt=---_-_-_-_ -----~_J I ::A 

Note; In case of 74HCT652 output inverter marked • at A bus and B bus are eliminated. 

TIMING CHART 

GSA 

GAB 

A 

B 

A: INPUT B · OUTPUT A· OUTPUT B INPUT .I 
~ : DON'T CARE 5-lOSOO 

219 
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M74HCT651/652 

TRUTH TABLE 
HCT652 (The truth table for HCT651 is the same as this, but with the outputs inverted) 

GAB GBA CAB CBA SAB SBA A B FUNCTION 
INPUTS INPUTS Both the A bus and the B bus are inputs 

X X X X z z The output functions of the A and B bus are disabled 
L H _r _r X X INPUTS INPUTS Both the A and B bus are used for inputs to the 

internal flip-flops. Data at the bus will be stored on 
low to high transition of the clock inputs 

OUTPUTS INPUTS The A bus are outputs and the B bus are inputs 

X* X X L L L The data at the B bus are displayed at the A bus 

H H 
X* _r X L L L The data at the B bus ar displayed at the A bus. 

H H The data of the B bus are stored to the internal 
L L flip-flop on low to high transition of th clock pulse 

X* X X H On X The data stored to the internal flip-flop are dispayed 
at the A bus 

X* _r X H L L The data at the B bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
A bus 

INPUTS OUTPUTS The A bus are inputs and the B bus are outputs 

X X* L X L L The data at the A bus are displayed at the B bus 

H H 
_r X* L X L L The data at the A bus are displayed at the B bus. 

H H 
H H The data of the A bus are stored to the internal flip-

flop on low to high transition of the clock pulse 

X X* H X X Qn The data stored to the internal flip-flops are 
displayed at the B bus 

_r X* H X L L the data at the A bus are stored to the internal flip-

H H flop on low to high transition of the clock pulse. The 
states of the internal flip-flops output directly to the 
B bus 

OUTPUTS OUTPUTS Both the A bus and the B bus are outputs 

X X H H Qn Qn The data stored to the internal flip-flops are 

H L displayed at the A and B bus respactively 

_r _r H H Qn Qn The output at the A bus are displayed at the B bus, 
the output at the B bus are displayed at the A bus 
respectively 

X . DON'T CARE 
Z : HIGH IMPEDANCE 
On :THE DATA STORED TO THE INTERNAL FLIP·FLOPS BY MOST RECENT LOW TO HIGH TRANSITION OF THE CLOCK INPUTS 

:THE DATA AT THE A AND B BUS WILL BE STORED TO THE INTERNAL FLIP·FLOPS ON EVERY LOW TO HIGH TRANSITION OF 
THE CLOCK INPUTS 
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M7 4 H CT651 /652 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
1 CLOCKAB A to B Clock Input (LOW to HIGH, EdQe-Tri!:med) 

2 SELECT A8 Select A to 8 Source Input 

3 GAB Direction Controllnp_ut 

4,5,6, 7,8,9, 10,11 A1 to A8 A data Inputs/Outputs 

20, 1~ 18, 1~ 16, 15, 14, 13 81 to 88 8 Data Inputs/Outputs 

21 GSA Output Enable Input (Active LOW) 

22 SELECT 8A Select 8 to A Source Input 

23 CLOCK BA 8 to A Clock Input (LOW to HIGH, Edge-Triggered) 

12 GND Ground (OVJ 

24 Vee Positive Supply VoltaQe 

IEC LOGIC SYMBOLS 

HCT651 HCT652 

GBA ( 21 ) GiiA (21) 

GAB ( 3 ) GAB ( 3 ) 

CBA ( 23) CBA ( 23) 

SBA ( 22 SBA (Z 2) 

CAB 
{1) 

CAB 
{ 1) 

SAB 
(2) 

SAB 
(2) 

A1 A1 
(4) 

(5) 
A2 82 A2 82 

(6) 
A3 83 A3 83 

A4 84 A4 
(7) 

84 

AS 85 AS 
(8) 

85 

AS 86 A6 
(9) 

86 
(1 0) 

A7 87 A7 87 

A8 88 A8 
(11) 

B8 

LC12850 LC12860 
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M7 4 H CT651 /652 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ± 20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ± 35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 (*) mW 

Tsto Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond which damage to the dev1ce may occur. Functional operation underthesecond1t1on IS not 1m plied. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Too Operating Temperature: -40 to +85 oc 
lr, It Input Rise and Fall Time (Vee= 4.5 to 5.5V) o to 500 ns 
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M74HCT651/652 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA = 25°C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

V1H High Level Input Voltage 4.5 2.0 2.0 v 
to 

5.5 

V1L Low Level Input 4.5 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Output Voltage V1 = lo=-20 JlA 4.4 4.5 4.4 

4.5 V1H 
or 

lo=·6.0 mA 4.18 4.31 4.13 v 
V1L 

VoL Low Level Output Voltage VI = Ia= 20 JlA 0.0 0.1 0.1 

4.5 V1H Ia= 6.0 rnA 0.17 0.26 0.33 v 
or 
V1L 

h Input Leakage Current (*) 5.5 V1 =Vee or GND +0.1 +1 ~A 

loz 3 State Output Off State Current 5.5 V1 = Vee or GND +0.5 +5.0 ~A 

Icc Quiescent Supply Current 5.5 V1 =Vee or GND 1 10 ~A 

!>Icc Additional worst case supply 5.5 Per Input pin 2.0 2.9 rnA 
current V1 = 0.5Vor 

V1 = 2.4V 
Other Inputs at 

Vee or GND 

("):Applicable only to GAB, GBA, CAB, CBA, SAB, SBA input 

6/9 

966 



M74HCT651/652 

AC ELECTRICAL CHARACTERISTICS (Input lr = tr = 6 ns) 

Test Conditions Value 
Symbol Parameter Vee CL TA = 25 °C ·40 to 85 °C Unit 

(V) (pF) Min. Tyjl. Max. Min. Max. 

tTLH Output Transition Time 4.5 50 7 12 15 ns 

lrHL 

tPLH Propagation Delay ~ime 4.5 50 20 30 38 ns 

tPHL (BUS· BUS) 4.5 150 25 38 48 ns 

IPLH Propagation Delay Time 4.5 50 29 44 55 ns 
IPHL (CLOCK - BUS) 4.5 150 34 52 65 ns 

IPLH Propagation Delay Time 4.5 50 24 34 I 43 ns 
IPHL (SELECT - BUS) 4.5 150 29 42 53 ns 

lPZL 3-State Output Enable Time 4.5 50 RL = 1 KQ 22 33 41 ns 
lPZH (GAB, GBA- BUS) 4.5 150 RL = 1 KQ 27 41 51 ns 

lPLZ Output Disable Time 4.5 50 RL = 1 KQ 24 35 44 ns 

I tPHZ (GAB, GBA- BUS) 

fMAX Maximum Clock Frequency 4.5 50 31 55 25 MHz I 

tw(H) Minimum Clock Pulse Width 4.5 50 8 15 19 I ns 
li'{(L) 

Is Mmimum Set-up Time 4.5 50 3 10 13 ns 

th Minimum Hold Time 4.5 50 5 5 ns 

CIN Input Capacitance 5 10 10 pF 

CI;O Bus Terminal Capacitance 13 pF 

Cpo (') Power Dissipation Capacitance for HCT651 38 pF 
for HCT652 39 

(') CPo IS defmed as the value of the IC's Internal equivalent capacitance wh1ch IS calculated from the operat1ng current consumption Without load 
(Refer to Test C~rcu1t). Average operting current can be obtained by the following equat1on lcc(opr) = CPo • Vee • f,N + lcc!B (per Channel) 
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M74HCT651/652 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 

WAVEFORM 1 WAVEFORM2 

6ns 6ns 

A or 8 

5-AB 01 SBA CAB or CBA 

A vr B 

WAVEFORM3 

WAVEFORM5 

WAVEFORM4 

Gn~ 6ns 

A 

GAB-="L'. S-10561 

GAB="L" 

GBA="H" 

8/9 
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M74HCT651/652 

TEST WAVEFORM Icc (Opr.) 

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

~,;..,, ~~~~~:~~~~:· _____________ 9_19 
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M54HC670 
M74HC670 

4 WORD X 4 BIT REGISTER FILE (3 STATE) 

• HIGH SPEED 
tpo = 23 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 J.1A (MAX.) AT TA = 25 OC 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS670 

DESCRIPTION 
The M54/7 4HC670 is a high speed CMOS 4 WORD 
X 4 BIT REGISTER FILE (3-STATE) fabricated in si
licon gate C2MOS technology. It has the same high 
speed performance of LSTIL combined with true 
CMOS low power consumption. The 
M54HC/74HC670 is a 4 x 4 Register File organized 
as four words by four bits. Separate read and write 
inputs, both address and enable, allow simultane
ous read and write operation. The 3-state outputs 
make it possible to connect up to 128 outputs to in
crease the word capacity up to 512 words. Any num
ber of these devices can be operated in parallel to 
generate ann-bit length. All inputs are equipped with 
protection circuits against static discharge and tran
sient excess voltage. 

October 1992 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC670F1 R M74HC670M1 R 
M74HC67081 R M74HC670C1 R 

PIN CONNECTIONS (top view) 

DATA I:: : 
o• 

READ 
SELECT 

OUTPUTS la• ' 
Q3 

04 

R8 

NC 

RA 

04 

DATA 

f WRITE 
SELECT 

r WRITE~ 
ENABLE 

" READ 

Q1 f OUTPUTS 

No Internal 
Connection 
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M54/M74HC670 

WRITE FUNCTION TABLE READ FUNCTION TABLE 

WRITE INPUTS WORDS READ INPUTS OUTPUTS 
WB WA WE 0 1 2 3 RB RA RE 00 01 02 
L L L O=D 00 00 00 L L L WOB1 WOB2 WOB3 

L H L 00 O=D 00 00 L H L W1B1 W1B2 W1B3 

H L L 00 00 O=D 00 H L L W2B1 W2B2 W2B3 

H H L 00 00 00 O=D H H L W3B1 W3B2 W3B3 

X X H 00 00 00 00 X X H z z z 
Notes: 1 •. DONTCARE Z: HIGH IMPEDANCE 

2 (0 =D)= THE FOUR SELECT INTERNAL FLIP FLOP OUTPUTS WILL ASSUME THE STATES APPLIED TO THE FOUR 
EXTERNAL DATA INPUTS. 

3 00 =THE LEVEL OF 0 BEFORE THE INDICATED INPUT CONDITIONS WERE ESTABLISHED. 
4 WOB1 =THE FIRST BIT OF WORD 0, ETC. 

LOGIC DIAGRAM 

217 
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M54/M74HC670 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND 

-

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

5,4 RA,RB Read Address Inputs 

10,9, 7,6 01 to 04 Data Outputs 

11 RE 3 State Output Read 
Enable Input (Active LOW) 

12 WE Write Enable Input (Active 
LOW) 

14, 13 WA,WB Write Address Inputs 

15, 1, 2, 3 D1 to D4 Data Inputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

l.CI1teo 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (•) mW 

Tsto Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

.. 
Absolute Mro<1mum Ralings are those values beyond whrch damage to the device may occur. Functional operalion under these condition rs not rmplted. 
(") 500 mW:: 65 °C derate to 300 mW by 10mWt'C: 65 "C to 65 °C 
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M54/M74HC670 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V Oto400 

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. 

V1H High Level Input 2:.Q__ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ V1H 

lo=-20 pA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VJL 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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 4.5 V1H 
Ia= 20 pA 0.0 0.1 0.1 0.1 r- v 

~ or 0.0 0.1 0.1 0.1 

~ 
VJL lo=4.0 mA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 mA 0.18 0.26 0.33 0.40 

II Input Leakage 
6.0 V1 = Vee or GND ±0.1 ±1 ±1 J.LA 

Current 

loz 3 State Output 
6.0 V1 = VJH or VJL ±0.5 ±5 ±5 J.LA 

Off State Current Vo = Vee or GND 

lee Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.LA 
Current 

4!7 {•'I SGS·lliOMSON 
'I• li>!D«:OO~Ill@lllU«:il 
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M54/M74HC670 

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. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation ~ 96 185 230 280 
IPHL Delay Time 

~ 24 37 46 56 ns 
(RA, RB- Qn) 

6.0 20 31 39 48 

IPLH Propagation ~ 108 220 275 330 
IPHL Delay Time 

~ 27 44 55 66 ns 
(WE-Qn) 

6.0 23 37 47 56 

IPLH Propagation ~ 104 185 230 280 
IPHL Delay T1me 

~ 26 37 46 56 ns 
(Dn -Qn) 

6.0 22 31 39 48 

IPZL Output Disable ~ 42 110 140 165 
IPZH Time 

~ 
RL= 1 Kn 13 22 28 33 ns 

6.0 11 19 24 28 

tPLZ Output Disable ~ 25 95 120 145 
tPHZ Time 

~ 
RL= 1 Kn 13 19 24 29 ns 

6.0 11 16 20 25 

tw(L) Minimum Pulse ~ 16 75 95 110 
Width 

~ 4 15 19 22 ns 
(WE) 

6.0 3 13 16 19 

Is Minimum Set-up ~ 12 50 65 75 
Time (Dn - WE) 

~ 3 10 13 15 ns 
(WA,WB-WE) 

6.0 3 9 11 13 

th Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 
(Dn-WE) 

6.0 0 0 0 

th Minimum Hold ~ 5 5 5 
Time 

~ 5 5 5 ns 
(WA,WB-WE) 

6.0 5 5 5 

I latch Minimum Latch ~ 5 5 5 
Time 

~ 5 5 5 ns 
(WE- RA, RB) 

6.0 5 5 5 

GIN Input Capacitance 5 10 10 10 _QF 
Gpo(*) Power Dissipation 96 pF 

Capacitance 
(•) Cpo IS defined es the value of the IC's mtemal equwalent capacitance which IS calculated from the opemMg current consumption Without load. 
(Refer to Test CircUit). Avemge operting current can be obtained by the following equation lcc(opr) =CPO • Vee • f1N + Icc 

5/7 
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M54/M74HC670 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WA/WB 

DN 

WE 

RA/RB 

ON 

6ns 

DN 

WE 

QN 

6/7 

976 

Vee 

GND 

Vee 

GND 

Vee 

GND 

Vee 

---GND 

---YaH 

VoL 

6ns 

___ _,' ) ..... o_·'_· -----J~r----::: 

50"/o 

~---------J·---YQL 

~-1052, 



M54/M74HC670 

SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 

SUCH A LOGIC LEVEL, SHALL BE APPLIED TO EACH INPUTTHATTHE OUTPUT VOLTAGE STAYS IN THE AP
POSITE SIDE TO THE SWITCH CONNECTION LEVEL. WHEN THE OUTPUT IS ENABLED. 

TEST CIRCUIT Icc (Opr.) 

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

717 
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• HIGH SPEED 
tpo = 17 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) AT TA = 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
10LSTTLLOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS688 

DESCRIPTION 

The M54/74HC688 utilizes silicon gate C2MOS te
chnology to achieve operating speeds equivalent to 
LSTTL devices. Along with the low power dissipa
tion and high noise immunity of standard C2MOS in
tegrated circuit, it possesses the driving capability of 
10 LSTTL load. The M54/7 4HC688 compares bit for 
bit two 8-bit words applied on inputs PO - P7 and in
puts QO - 07 and indicates whether or not they are 
equal. A single active low enable is provided to fa
cilitate cascading several packages to enable com
parison of words greater than 8 bits. All inputs are 
equipped with protection circuit against static di
scharge and transient excess voltage. 

October 1992 

M54HC688 
M74HC688 

8 BIT EQUALITY COMPARATOR 

NC= 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC688F1 R M74HC688M1 R 
M74HC688B1R M74HC688C1R 

PIN CONNECTIONS (top view) 

9 10 11 12 13 

No Internal 
Connection 

1/5 
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M54/M74HC688 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

.- Vee 

INPUT 

. -----
GND GND 

-L.. _ ... 

TRUTH TABLE 

INPUT OUTPUT 
P,Q G P:Q 
P~Q L L 
p,.Q L H 

X H H 
X: DON'T CARE 

LOGIC DIAGRAM 

PO Q7 

QO P7 

P1 Q6 

01 P6 

P2 Q5 

02 

P3 Q4 

Q3 P4 

M 
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M54/M74HC688 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION CO \II" 

1 G Enable Input (Active 
LOW) 

2, 4, 6, 8, PO to P7 Word Inputs 
11, 13, 15, 

17 

3, 5, 7, 9, QO to 07 Word Outputs P=O (16)~ 

12, 14, 16, 
18 

19 P=O Equal to Output 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond which damage to the dev1ce may occur. Functional operation under these cond1t1on IS not 1mphed. 
(") 500 mW: "'65 "C derate to 300 mW by 1 OmWf'C: 65 "C to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VI Input Voltage 0 to Vee v 
Yo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall T1me Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 

3/5 
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M54/M74HC688 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input .29_ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input .29_ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level .29_ VI = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 J.lA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ V1L 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 .29_ 
VI= 

0.0 0.1 0.1 0.1 
Voltage ~ V1H 

lo= 20 J.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 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 

l1 Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 ~A 
Current 

4/5 
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M54/M74HC688 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
tTHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH PropagatiOn · 2.0 60 170 215 255 
tPHL Delay Tim_e~-

r---
~ 21 34 43 51 ns 

(Pn, On - P = Q) 
6.0 17 29 37 43 

tPLH Propagation ~ 40 110 140 165 
tPrll Delay Time 

~ 13 22 28 33 ns 
(G- P = Q) 

6.0 10 19 24 I 28 

c1N Input Capacitance 5 10 10 10 pF 

Cro (') Power Dissipation I 32 
pF 

Capac1tance 
(") GPo IS def1ned as the value of the IC"s Internal equ1valent capac1tance wh1ch IS calculated from the operat1ng current consumption Without load 
(Refer to Test CirCUit) Average opert1ng current can be obtamed by the followmg equat1on. lcc(opr) = Cm • Vee • !," + Icc 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

INPUT 

OUTPUT 
(IN ·PHASE) 

OUTPUT 
{OUT~ OF~ PHASE) 

5-101.!1] 

TEST CIRCUIT ICC (Opr.) 

S-1046l0 

Vee .sv 

OTHER P=Q 
INPUTS 

INPUTWAVEFORM IS THE SAMEASTHATINCASEOFSWIT
CH lNG CHARACTERISTICS TEST. 

5/5 
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• HIGH SPEED 
tpo = 17 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4!lA (MAX.) AT TA = 25 "C 

• COMPATIBLE WITH TIL OUTPUTS 
V1H = 2V (MIN.) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
1 0 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS688 

DESCRIPTION 

The M54/74HCT688 utilizes silicon gate C2MOS 
technology to achieve operating speeds equivalent 
to LSTIL devices. Along with the low power 
dissipation and high noise immunity of standard 
C2MOS integrated circuit, it possesses the driving 
capability of 10 LSTIL load. The M54/74HCT688 
compares bit for bit two 8-bit words applied on inputs 
PO - P7 and inputs 00 - 07 and indicates whether 
or not they are equal. A single active low enable is 
provided to facilitate cascading several packages to 
enable comparison of words greater than 8 bits. 

This integrated circuit has input and output 
characteristics that are fully compatible with 54/74 
LSTIL logic families. M54/74HCT devices are 
designed to directly interface HSC2MOS systems 
with TIL and NMOS components. They are also 
plug in replacements for LSTIL devices giving a 
reduction of power consumption. 

All inputs are equipped with protection circuit 
against static discharge and transient excess 
voltage. 

February 1993 

M54HCT688 
M74HCT688 

8 BIT EQUALITY COMPARATOR 

NC= 

81R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT688F1R M74HCT688M1R 
M74HCT688B1R M74HCT688C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connectron 

1/5 
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M54/M74HCT688 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 
,---------------------------------------------------------------------

-Vee 

INPUT 

GND GND 

-

TRUTH TABLE 

INPUT OUTPUT 
P,Q G P:Q 
P=O L L 

P;eQ L H 

X H H 
X. DON'T CARE 

LOGIC DIAGRAM 

2/5 
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M54/M74HCT688 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION COYP 

1 G Enable Input (Active 
LOW) 

2, 4, 6, 8, PO to P7 Word Inputs 
11, 13, 15, 

17 

3, 5, 7, 9, QO to 07 Word Outputs . P=O 
{16)p;a 

12,14, 16, 
18 

19 P~O Equal to Output 

10 GND Ground (OV) 

20 Vee Posit1ve Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maximum Rat1ngsarethose values beyond which damage to the dev1ce may occur. Functtonal operatton underthesecond•t•on 1s not 1mpl1ed 
(') 500 mW: = 65 oc derate to 300 mW by 1 OmWf'C: 65 octo 85 oc 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,,tr Input Rise and Fall Time (Vee ~ 4.5 to 5.5V) o to 500 ns 
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M54/M74HCT688 

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. 

VrH Hrgh Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VrL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vr= lo=-20 11A 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VrH v 
or lo=-4.0 mA 4.18 4.31 4.13 4.10 
VrL 

VOL Low Level Output Vr = lo= 20 11A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VrH v 
or lo= 4.0 mA 0.17 0.26 0.33 0.4 
VrL 

lr Input Leakage 
5.5 

Vr = Vee or GND ±0.1 ±1 ±1 llA 
Current 

Icc Quiescent Supply 5.5 Vr = Vee or GND 4 40 so. JlA 
Current 

Lllcc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 mA 
case supply Vr = 0.5Vor 
current Vr = 2.4V 

Other Inputs at 
Vee or GND 

4/5 
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M54/M74HCT688 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition 4.5 8 15 19 22 
hHL Time 

ns 

tPLH Propagation 4.5 21 32 40 48 
tPHL Delay Tim_e __ ns 

(Pn, On- P = 0) 

tPLH Propagation 4.5 15 23 29 35 
tPHL Delay Time ns 

(G- P = 0) 

c,N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 32 
pF 

Capacitance 
(') Cpo 1s def1ned as the value of the IC's Internal equ1valent capacitance wh1ch IS calculated from the operatmg current consumption Without load 
(Refer to Test C1rcu1t). Av~rage operflng current can be obta1ned by the following equat1on lcc(opr) =Ceo- Vee • f'" +Icc 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

INPUT 

OUTPUT 
(IN-PHASE) 

OUTPUT 
(OUT-OF-PHASE) 

SC0&820 

TEST CIRCUIT ICC (Opr.) 

S-10464 

--4>-----Vcc :SV 

OTHER P:Q 
INPUTS 

INPUT WAVEFORM IS THE SAME AS THAT INCASE OF SWIT
CHING CHARACTERISTICS TEST. 

5/5 
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M54/74HC690/691 
M54/7 4H C692/693 

HC690/692 DECADE COUNTER/REGISTER (3-STATE) 
HC691/693 4 BIT BINARY COUNTER/REGISTER (3-STATE) 

• HIGH SPEED 
fMAX =50 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc =4 ~A (MAX.) at TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL.LOADS (for OA to Oo) 
10 LSTTL LOADS (for RCO) 

• SYMMETRICAL OUTPUT IMPEDANCE 

lloH I = loL = 6 rnA (MIN.) (for OA to Oo) 
loH = ioL = 4 rnA (MIN.) (for RCO) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH LSTTL 54/74LS690/691 

DESCRIPTION 

The HC690/691/692/693 are high speed CMOS 
COUNTER/REGISTER fabricated in silicon gate 
·c2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 

The internal circuit is composed of 3 stages inclu
ding buffer output, which offers high noise immunity 
and stable output. These devices incorporate a syn
chronous counter, four-bit D-type register, and qua
druple two-line to one-line multiplexers with 
three-state outputs in a single 20-pin package. The 
counter can be programmed from the data inputs 
and have enable P and enable T inputs and a rip
ple-carry output for easy expansion. The regi
ster/counter select input, RiC, selects the counter 
when low or the register when high for the th ree-sta
te outputs, OA, QB, QC, and QD. 

If the LOAD input (LOAD) is held "L" DATA input (A
D) are loaded in to the internal counter at positive ed
ge of counter clock input (CCK). In the counter 
mode, internal counter counts up at the positive of 
the counter clock. lf the counter clear input (CCLR) 
is held "L";the internal counter is cleared ( synctiro
nously to the counter clock for HC692/HC693, and 
asynchronously for HC690/HC691 ). The internal 

March 1993 

NC= 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1R M74HCXXXC1R 

PIN CONNECTIONS (top view) 

u ..... u u <t !lC 10: u 0 

u ::! :> cr 

B " QA 

c " as 
ac 

ENP ao 

No Internal ~ ~~~ < Ia 
Connection a: C) O::ll!) 3 

1118 
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M54/M7 4HC690/691/692/693 

counter's outputs are stored in the output register at 
the positive edge of the register clock (RCK). If the 
register clear input (RCLR) is held "L" the register is 
cleared (synchronously to register clock for 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

- Vee 
Vee =i"J--~ 

INPUT -CJ 1 o~em ~ 

GND GND 1--J 

IEC LOGIC SYMBOLS 

HC690 

HC692 

OA 

OB 

DC 
OD 

OA 

OS 

OC 

L_~~--------~---00 
L.C12620 

HC692/HC693 and asynchronously for 
HC690/HC691 ). All inputs are equipped with protec
tion circuits against static discharge and transient 
excess voltage. 

PIN DESCRIPTION 

PIN No 
3to6 

7, 14 

15to 18 

1 

2 

11 

8 

g 

19 

10 

20 

HC691 

HC693 

SYMBOL NAME AND FUNCTION 
A to D Data Inputs 

ENT, ENP Enable Inputs 

QAto QD Data Outputs 

CCLR Counter Clear (Active 
LOW) 

CCK Counter Clock 

RIC Counter/ Register Select 

RCLR Register Clear (Active 
LOW) 

RCK Register Clock 

RCO Ripple Counter Output 

GND Ground (OV) 

Vee Positive Supply Voltage 

OA 

OS 

OC 

---c--~~---------'---00 

L.C1263CI 

RCD 

QA 

OB 

DC 

DO 

2/18 J,.;;i SGS·THOMSON 
~~ LliiUICI!I©~!.IliCll"lll©lllU!:ill 
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M54/M7 4HC690/691 /692/693 

TRUTH TABLE 

INPUTS 

CCLR LOAD 1 ENP ENT CCK 

X X X X X 

L X X X (*) 

H L X X s 
H H L X s 
H H X L s 
H H H H s 
H X X X L_ 
X X X X X 

X X X X X 
X X X X X 

(") : X for HC690/691 S for HC692/693 
X : DON'T CARE 
Z: HIGH IMPEDANCE 

RCLR RCK 

X X 

X X 
X X 

X X 

X X 
X X 

X X 
L n 
H s 
H L_ 

OUTPUS 

R/C G QA QB QC QD 

X X z z z z 
L L L L L L 

L L a b c d 

L L NO CHANGE 

L L NO CHANGE 
L L COUNT UP 

L L NO CHANGE 
H L L L L L 

H L a' b' c' d' 

H L NO CHANGE 

a-d: THE LEVEL OF STEADY STATE INPUTS AT INPUTS A THROUGHT D RESPECTIVELY. 
a'-d': THE LEVEL OF STEADY STATE OUTPUTS AT INTERNAL COUNTER OUTPUTS a' through qd' respectively 

HC690/692 RCO = QA • QD • ENT 
HC691/693 RCO = QA • QB • QC • QD • ENT 

BLOCK DIAGRAM 

DATA 

ENP 

ENT 

3 
A 

B 

c 

D 

.4-BIT 
COUNTER 

RCK RCLR G RIC 

9 12 

.4-BIT 

REGISTER 
OUTPUT 
BUFFER 

(3-STATE) 

5-10583 

FUNCTION , 

HIGH IMPEDANCE 

CLEAR COUNTER 
LOAD COUNTER 

NO COUNT 

NO COUNT 
COUNT UP 

NO COUNT 

CLEAR REGISTER 

LOAD REGISTER 

NO LOAD 

18 
QA 

QB 

QC 

QD 

RCO 

3/18 
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M54/M7 4HC690/691 /692/693 

LOGIC DIAGRAM (HC690) 

12 

"'c-"- ----1>--rf>~------------------ ---
~~-----------------

CCL~-------, 

19 
RCO 

8 

2 
CCK -----

RCK ~---------' 

s ~ 1059&11 

4/18 
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M54/M7 4HC690/691/692/693 

TIMING CHART {HC690) 

LOAD 

A 

B 

c 

D 

CCK 

ENP 

ENT 

RCK 

RCLR 

QA 

ae 

ac 

CD 

RCO 

~~~a 

~~,&/~~~~~....070 

~ 
LJ I 
I I 
I I 

n I I n I 
I :~ I 
I II 

II 
I I 

%%8 r-h~--------~--+---~~1 ____ _;----~ 

=:!! ~ ~ ,, 
~--+-~1 I ~~ ------------r-----

1 I I I 

I 1 1 !! J I II 
--+j-l+-----l,=--'='le--~9 o 1! : 1 f 2 

I CLEAR PRESETJ 1 CLEAR 

I I 
COUNT --=--->t'~- COUNT 

P"P"----=~--•t-1 INHIBIT 'I 
HIGH I 
IMPEOANCE0 J, REGISTER OUTPUT COUNTER OUTPUT 

S-10600 

COUNTER 
OUTPUT 

5/18 

995 



M54/M7 4HC690/691/692/693 

LOGIC DIAGRAM (HC691) 

G __12_ -----{:>-----{>---------------------, 

crrn ~------------

::~·4 ~--~~; l 
LOADIJ ~~ 

19 
RCO 

B 

ac 

5-1050711 

6/18 
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M54/M7 4HC690/691 /692/693 

TIMING CHART (HC691) 

CCLR 

LOAO 

B 

c 

0 

CCK 

ENP 

ENT 

RCK 

RCLK 

O.A 

O.B 

QC 

00 

RCO 

L_l 
I 

----~--~~11~-----+--+-~----~·rl~--~---
ll___j.--------.---
11 

I, 

I I I I 
777.7it I I I r-
~I I L-~1--+1--1~,----~ ~ 

~ '-----'! ~1---1------o: : F-4 !I "-'~~-f--<--..JI I '--+-i _..JI I ._\ -------r---

l I ll I I I I 
--+-111---___...,l1,...J _!_I ......,..,14~ 15 L......,o____,1,~-; ---if-----1 +-t --.z:----=----,----.,5-:-1-6::---

PRESETI I CLEAR I CLEAR 

I COUNT I COUN_T ___ __J 
------"-"~-_..•1-o-!• INHI.~B=n--''r.,.._---= 

HIGH COUNTER 
IMPE~~~- _ CO..._.U-.:_:N~TE~R.....:::OU::..:.T.:._:PU::..:_T ___ __,..jo!--...:.:.::REGISTER OU=-cT_PU:c...T _ ___..f--'-0-UT_P_UT_ 

5-10599 /1 

7/18 
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M54/M7 4HC690/691/692/693 

LOGIC DIAGRAM (HC692} 

12 

RCLR-----

r 
ENT~l< H 

ENP 7 E 

-- U - E 
LOAD L 

L 

A 

8 

0 

CCK-----~11 

~g 
RCK a 

~· 

8/18 
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!t-105Blo 

THE SAME 
AS ABOVE 

oc 

ac 
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'------'-'--- a o 
I 
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M54/M7 4HC690/691 /692/693 

TIMING CHART (HC692) 

CCLR 

LOAD 

A 

B 

c 

D 

CCK 

ENP 

ENT 

RCK 

RCLR 

O.A 

O.B 

QC 

OD 

RCO 

~ 

~ 

~~~~-;;; 

~~~..?/~~~~~/· 

-----+--~~ll~----~_, ____ ll__fl~-.----
1 I 

----~~~--------~~~:~ 

I 
I 

~ ~~------~_,----~~ , I 

~T/7/r·~~----------~~----~--------~ 
~I: :1 I 

! I I 

--~~1---=1 ~~~r--1~--~1 --~---.~--~~-r~~--~ r IB 9 0 1, I" 3 L S ! 

HIGH 
IMPEDANCE.-!. 

CLEAR PRESET! CLEAR 

COUNT COUNT I 
I INHIBIT 

_______, 

COUNTER OUTPUT REGISTER OUTPUT 
I COUNTER 

OUTPUT .. 
S·10SB7 

9/18 
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M54/M7 4HC690/691 /692/693 

LOGIC DIAGRAM (HC693) 

12 

r 
E~T14 

g 

ENP 7 !'" 
-L- 13 L 

'------- L 

_A 

8 

CCK~; 

RCK~; 

10/18 

1000 

S ~105IS 

THE SAME 
AS ABOVE 

19 

ac 

~co 
I 
I L _________ J 



M54/M7 4HC690/691/692/693 

TIMING CHART (HC693) 

CCLR 

LOAD 

A 

8 

c 

D 

CCK 

ENP 

ENT 

RCK 

RCLR 

ClA 

ClB 

QC 

00 

RCO 

~DON T CARE UNTIL LOAD GOES LOW#~ 

-----+--~~llL----~~----11__fl~~----
-------+---L-4------------~~--~I I ;L_] 

I 

?%1 

r-----=COUN T ~IBIT ___ ---=.CO::..:U:...:.N! ---~ 

HIGH 
IMPEDAN._::CE::.J.J...~----=-CO=.::U:c.;N_:_:TE::.:_R:____::O..::.UT:_:_P..::_U:__T -----¥--- REGISTER OUTPUT 

'1 COUNTER 
OUTPUT 

S-1G5e6 

I:..,1 ~~~;m~r::~~~. ____________ 11_,_18 
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M54/M74HC690/691 /692/693 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current +20 rnA 

lo DC Output Source Sink Current Per I RCO ± 25 rnA 
Output Pin I QA to QD + 35 

Icc or IGND DC Vee or Ground Current + 70 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maximum Rattngs are those values beyond wh:ch damage to the dev1ce may occur. Funct1onal operatton under these condition ts not 1mphed 

(") 500 mW. = 65 °C derate to 300 mW by 10mWfC. 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

12/18 
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M54/M7 4HC690/691/692/693 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 4.5 V1H 
lo=·20 flA 4.4 4.5 4.4 4.4 

{QA- QD) - v 
~ or 5.9 6.0 5.9 5.9 

4.5 v,L lo=·6.0 mA 4.18 4.31 4.13 4.10 -
6.0 lo=·7.8 mA 5.68 5.8 5.63 5.60 

VoH High Level 2.0 
v, = 

1.9 2.0 1.9 1.9 
Output Voltage 

-
lo=-20 flA ~ V1H 4.4 4.5 4.4 4.4 

(RCO) v 
~ or 5.9 6.0 5.9 5.9 

~ V1L 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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 flA 0.0 0.1 0.1 0.1 

(QA- QD) 
~ or 0.0 0.1 0.1 0.1 

v 

~ ViL lo= 6.0 mA 0.17 0.26 0.37 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.37 0.40 

VoL Low Level Output ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 4.5 V1H 
lo= 20 flA 0.0 0.1 0.1 0.1 

(RCO) r-- v 
~ or 0.0 0.1 0.1 0.1 

~ 
v,L lo= 4.0 mA 0.17 0.26 0.37 0.40 

6.0 lo= 5.2 mA 0.18 0.26 0.37 0.40 

I, Input Leakage 
6.0 

v, = Vee or GND ±0.1 ±1 ±1 !!A 
Current 

loz 3 State Output 6.0 v, = V1H or v,L ±0.5 ±5.0 ±10 (.lA 
Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 !!A 
Current 

13/18 
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M54/M7 4HC690/691 /692/693 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition _g,Q_ 25 60 75 90 
hHL Time ~ 50 7 12 15 19 ns 

(Q) 6.0 6 10 13 15 

lrLH Output Transition _g,Q_ 30 75 95 115 
lrHL T1me ~ 50 8 15 19 23 ns 

(RCO) 6.0 7 13 16 20 

IPLH Propagation _g,Q_ 82 205 255 310 
tPHL DelayT1me ~ 50 26 41 51 62 ns 

(CCK- Q) 6.0 22 35 43 53 

_g,Q_ 95 235 295 255 

~ 150 30 47 59 71 ns 

6.0 26 40 50 60 

tPLH Propagation _g,Q_ 86 210 265 315 
tPHL DelayT1me ~ 50 27 42 53 63 ns 

(RCK- 0) 6.0 23 36 45 54 

_g,Q_ 99 240 300 360 

~ 150 31 48 60 72 ns 

6.0 26 41 51 61 

tPLH Propagation _g,Q_ 65 165 205 250 

IPHL Delay Time ~ 50 21 33 41 50 ns 
(CCK- RCO) 6.0 18 28 35 43 

tPLH Propagation _g,Q_ 59 145 180 220 
tPHL De@yT1me ~ 50 18 29 36 44 ns 

(R/C- Q) 6.0 15 25 31 37 

_g,Q_ 72 175 220 265 

~ 150 22 35 44 53 ns 

6.0 19 30 37 45 

tPLH Propagation _g,Q_ 36 100 125 150 
tPHL Delay Time ~ 50 12 20 25 30 ns 

(ENT- RCO) 6.0 10 17 21 26 

tPHL Propagation _g,Q_ 91 225 280 340 
Delay Time ~ 50 29 45 56 68 ns 
(CCLR- Q) 6.0 25 38 48 58 
(for HC690/691) 

_g,Q_ 104 255 320 385 

~ 150 33 51 64 77 ns 

6.0 28 43 54 65 

IPHL Propagation _g,Q_ 86 210 265 315 
Delay Time ~ 50 27 42 53 63 ns 
(RCLR- Q) 6.0 23 36 45 54 
(for HC690/691) 

_g,Q_ 100 240 300 360 

~ 150 31 48 60 72 ns 

6.0 26 41 51 61 

tPHL Propagation _g,Q_ 70 175 220 265 
Delay Time ~ 50 22 35 44 53 ns (CCLR- RCO) 6.0 19 30 37 45 
(for HC690/691) 

14/18 
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M54/M7 4HC690/691/692/693 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25°C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

fMAX Maximum Clock ~ 4.4 12 3.6 3 
Frequency ~ 50 22 45 18 15 MHz 

6.0 26 53 21 18 

IPZL Output Enable ~ 48 120 150 180 
IPZH Time ___1,_§_ 50 RL= 1 KQ 15 24 30 36 ns 

6.0 13 20 26 31 

~ 61 150 190 225 

___1,_§_ 150 RL= 1 KQ 19 30 38 45 ns 

6.0 17 26 32 38 

IPLH Output Disable ~ 32 145 180 220 
IPHL Time ___1,_§_ 50 RL = 1 KQ 15 29 36 44 ns 

6.0 13 25 31 37 

tw(H) Minimum Pulse ~ 28 75 95 110 
tw(L) Width ___1,_§_ 50 7 15 19 22 ns 

(CCK- RCK) 6.0 6 13 16 19 

tw(L) Minimum Pulse ~ 40 75 95 110 
Width ___1,_§_ 50 8 15 19 22 
(CCLR - RCLR) 

ns 
6.0 7 13 16 19 

(for HC690/691) 

Is Minimum Set-up ~ 68 150 190 220 
Time(LOAD, ~ 50 17 30 38 44 ns 
ENT, ENP) 6.0 14 26 32 37 

Is Minimum Set-up ~ 44 100 125 145 
Time ~ 50 11 20 25 29 ns 
(A, B,C, D) 6.0 9 17 21 25 

Is Minimum Set-up ~ 44 100 125 145 
Time ~ 50 11 20 25 29 
(CCLR, RCLR) ns 

6.0 9 17 21 25 
(for HC692/693) 

Is Minimum Set-up ~ 48 125 155 180 
Time ~ 50 12 25 31 36 ns 
(CCK, RCK) 6.0 10 21 26 31 

th Minimum Hold ~ 0 0 0 
Time ~ 50 0 0 0 ns 

6.0 0 0 0 

I REM Minimum ~ 25 30 40 
Removal Time ~ 50 5 6 8 ns 
(for HC690/691) 6.0 5 5 7 

C1N Input Capacitance 5 10 10 10 oF 

Gpo(*) Power Dissipation for HC690/691 70 pF 
Capacitance for HC692/693 80 

(') C,o 1s defined as the value of the IC's rntemal eqUivalent capacrtance whrch IS calculated from the operanng current consumption Without load. 
(Refer to Test Circu~). Average operting current can be obtained by the following equation. lcc(opr) = CPO • Vee • f.,+ Icc 

Jill..•'/ SGS·ntOMSON 
'JJ llillUIC!lii@IWW!nlil@ll'IOO:$ 
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M54/M7 4HC690/691/692/693 

TEST CIRCUIT Icc (Opr.) 

Vee .sv 

INPUT 

OA 

OB 

ae 
ao 

s-10 609 

OUTPUT 
OPEN 

INPUT 

Gns 

5-10610 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

eeK 
ReK 

Q, 
eARRV 

16/18 
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S-10600 

for HC690/691 

eCLR 
ReLR 

GNO 

CCK, 
VQH ReK 

VoL 

Q, 
CARRY 

~ SGS·THOMSON ... ., I liWOI!lllii@IM©'ITiiii@IJiJO©® 

Gns 

Vee 
so•t. 

GNO 
twiLl 

GNO 

D I 
VoH 

VoL 

S-tCG11 



M54/M7 4HC690/691 /692/693 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

CCK 
RCK 

a, 
CARRY 

Q 

ENT 
ENP 

CCK 

Q 

S-10600 

for HC692/693 

GND 

VoH 

VoL 

CCK 
RC~ 

Q, 
CARRY 

for ALL TYPES 

'------GNO 

-----~-----------------VOH 

~-------VoL 

So- 10601 

(Fix Maximum Count) 

~------VoH 

~ ~-o------VoL 
S-10602 

Vee . 
GNO 

¥- Vee . 
GNO 

~f----VOH 

~--------'VoL 
5-10504 

ENT 50"1. 

'-----GND 

CARRY 

5-10603 

CCK 

RCK 

5-10605 
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M54/M7 4HC690/691/692/693 

SWITCHING CHARACTERISTICS (continued) 

&ns 

RtC 

Q 

S-10606 

tPLZ, tPZL 

The 1 kQ load resistors should be connected be
tween outputs and Vee line and the 50 pF load ca
pacitors should be connected _Q_etween outputs 
and GND line. All inputs except G input should be 
connected to Vee line or GND line such that out
puts will be in low logic level while G input is held 
low. 

a 

5- 10607 

18/18 
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G 

Q 

&ns 

tPHZ, tPzH 

The 1 kn load resistors and the 50 pF load capa
citors should be connected between each output 
and GND line. 
All inputs except G input should be connected to 
Vee or GND lin~ such that output will be in high lo
gic level while G input is held low. 

----vee 

5- 10608 



M54/74HC696/697 
M54/74HC698/699 

HC696/698 U/D DECADE COUNTER/REGISTER (3-STATE) 
HC697/699 U/D 4 BIT BINARY COUNTER/REGISTER (3-STATE) 

• HIGH SPEED 
fMAX =50 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 11A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS (for OA to Oo) 
1 0 LSTTL LOADS (for RCO) 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHI = ioL = 6 mA (MIN.) FOR OA TO Oo 
JloHJ = loL = 4 mA (MIN.) FOR RCO OUTPUT 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH LSTTL 54/74LS696/697/698/699 

DESCRIPTION 

The HC696/697 are high speed CMOS up/down 
counters fabricated with silicon gate C2MOS 
technology. They achieve the high speed operation 
similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. The HC696/698 are 
BCD DECADE COUNTER, and the HC697/699 are 
4-BIT BINARY COUNTER. Both devices have 
register. 

They count on the positive edge of the counter clock 
input (CCK) when selected by the "Counter Mode". 
If the input uii5 is held "H", the internal counter 
counts up, and held "L", counts down. The internal 
counter's outputs are stored in the output register at 
the positive edge of register clock (RCK). 

The counter features enable P and enable T and a 
ripple-carry output for easy expansion. the 
register/counter select input, RIC, selects the 
counter when low or the register when high for the 
three state outputs, QA, QB, Qc and QD. 

Both the counter clock CCK and register clock RCK 
are positive-edge triggered. The counter clear 
CCLR is active low and is synchronous for 
HC698/699, and asynchronous for HC696/697. 

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

March 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXF1 R M74HCXXXM1 R 
M74HCXXXB1 R M74HCXXXC1 R 

PIN CONNECTIONS (top view) 

9 10 II ll 13 

No Internal 

Connection 
X OIU ct 
u z - 1

0 

a:. t!> a:tt.:> g 
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M54/M7 4HC696/697 /698/699 

PIN DESCRIPTION INPUT AND OUTPUT EQUIVALENT CIRCUIT 

PIN No SYMBOL NAME AND FUNCTION 

1 U/D Up Down Counter Selector 

2 CCK Counter Clock - Vee 
3, 4, 5,6 A to D Data Inputs 

7, 14 EMP/ENT Enable P and T 

8 CCLR Counter Clear (Active INPUT 

LOW) 

9 RCK Register Clock -----· 11 RiC Register Counter Selector 

12 G Enable Input GND GND 

13 LOAD Load Counter (Active -
LOW) 

15, 16, 17, QA to QD Data Outputs 
18 

19 RCO Load Counter (Active 
HIGH) 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOL 

HC696 HC697 

o• 

OD 

HC698 HC699 

OA 

00 

~~~--------~r~<,~~: 
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M54/M7 4HC696/697/698/699 

TRUTH TABLE 

INPUTS OUTPUTS FUNCTION 
CCLR LOAD ENP ENT CCK UID RCK RIC G QA QB QC QD 

X X X X X X X X H z z z z HIGH IMPEDANCE 

L X X X X(*) X X L L L L L L CLEAR COUNTER 

H L X X s X X L L a b c d LOAD COUNTER 

H H H X s X X L L NO CHANGE NO COUNT 
H H X H s X X L L NO CHANGE NO COUNT 

H H L L s H X L L COUNT UP COUNT UP 

H H L L s L X L L COUNTDOWN COUNTDOWN 

H X X X l_ X X L L NO CHANGE NO COUNT 

X X X X X X s H L a' b' c' d' LOAD REGISTER 

X X X X X X l_ H L NO CHANGE NO LOAD 
(') : S For HC6981699 
X :Don1care 
Z :High impedance 
a-d : The level of steady state input at rnputs a through D respectively 
a'-d' :The level of steady state outputs at internal counter outputs OA' through ao: respectively 

RCO function : HC69618- RCO =(UP • QA • QD • ENT + UP • QA • QD • ENT) 

HC69719- RCO=(UP • OA•OB• QCo QDo ENT +UP oQAo QB oQC oOD o ENT) 

BLOCK DIAGRAM 

RCK G RIC 

9 12 

3 18 
A QA 

4- BIT 

B REGISTER 
OUTPUT OB 

4-BIT DATA 
COUNTER BUFFER 

c ( 3-STATE) QC 

D QD 

ENP RCO 

ENT S-10588 
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M54/M7 4HC696/697 /698/699 

LOGIC DIAGRAM (HC696) 

12 -1>-------- -{) 
, [>I 1> 

Ral 
CCLR 

CCK 

+~-4> -"' " 
~ 

,---

_,..._, 

~· 
... 1" ~· 3 t--! v -.-v 

"''~· 
J ~3 

l~ 
8 ~ .... ! 

"-~ v P'5 
vI~ • 

~ 
~ ,.._,rs .._t 

r-.J 5 " rs 
VJ~ 0 

~ 

6 ,.,_, 

~~ 
..... ,~·~ 
" VI-

I(. I 
~p, 
JJ i72 

UID '-!':: v 11>~: I ~ 

---

~ 
~l 

~ 
CK a ......_ 

~ 
CK Q 
-

~ 
CK ,a 
'----

2-.{>--- OS ~· D v -{)o--{>-2-'- RCO 

\3 '1/ -vo- iS ~ 
~ -------1 -

S·10SS9 

4/17 

1012 

;--

~ 
D Q 

~Q 
CK 

'----

;-- r-----, 
D Q :3 THE SAME ~ 

AS ABOVE tE-o 
CK L ______ j 
'----

;-- r------, 
D Q B THE SAMt ~ 

AS ABOVE .!!,c 

CK P. I 
'---

L ______ _J 

;-- r--------, 
D Q ~ THE SAME 

AS ABOVE I!Q 

CK 
'---- L-----

D 



M54/M7 4HC696/697 /698/699 

TIMING CHART (HC696) 

CCLR 

LOAD 

A 

B 

c 

D 

CCK 

ENP 

ENT 

R/C 

RCK 

U/D 

QA 

QB 

QC 

QD 

~~ 

~ 

~ 
'2'f?ZI 

(::?~~/~~~~ 

·~ft~~~~~~~~h0 

I ~I ----------~r-l~~---------------
1 

I I 

I I 1 

~ H-L:r=LJ=l-+------1: ~: Lfl k; ':?/ 

I ~ ~~~ -----+~k?~/z~~~ 
I ~ I 1\ Wz%? 

~-----r-----:---,1 lr----11 ~r--------+--1 ~l :~ ~z/«: 
A l : u I LJr--'--1 --'-l--
1 17 Is 9 o 2 I I l1 o 9 1s 

CLEAR PRESET I 
INHIBIT COUNT UP I INHIBIT I COUNT DOWN J 

HIGH IMPEDANCE 

COUNTER OUTPUT •I ,REGISTER OUTPUT •\• COUNTER OUTPUT 

5-10591 
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M54/M7 4HC696/697/698/699 

LOGIC DIAGRAM (HC697) 

RIC 

ROK 
ffiii 

CCK 

a 

UID 
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M54/M7 4HC696/697 /698/699 

TIMING CHART (HC697) 

U/0 I 

QA ~ ~: J;b,z 
I 1 I I I 1 ka;z;a. 

3 !i J i 1! i =:;; 
' ! I LJ I ! 
I /13 ,,~ 15 0 2 I I , 0 15 I " 

CLEAR PRESET I HIGH IMPEDANCE 

INHIBIT COUNT UP I INHIBIT I COUNT DOWN I 

QB 

QC 

QO 

COUNTER OUTPUT ! • REGISTER OUTPUT .\~COUNTER OUTPUT 

S-10592 
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M54/M7 4HC696/697/698/699 

LOGIC DIAGRAM (HC698) 

12 1'. " -v v , 
-!>- --<{) 

RCK ~ --/') 1'. .... v 

2 .... ..<f':: 
.... 

·»&1 ~ ~ ...... t -

~ - .. 0 Q 

._t• J'...!jS .!!.a 
3 r....l .... -v ~l CK lji!: ____ j 

v 'II'• '---

CCK 

~ ~3 - r-----, 
0 Q s THE SAME ~ 

AS ABOVE c.!!.ae 
CK Q CK L ______ j 

Cg- '--- -
r....lps J'...t 

i'.l 4 
....,.,. 

VJ. 6 
B 

~ ~ 
"'j - r-------, 

0 Q g THE SAME ~ 
AS ABOVE ~ 

CR Q CK -;:::! I 
- '----

L ______ _j 

~ .... t~~' 6 .... t 
-f')l 2 .... vrs 
... 'II' 6 

~ r-- r---- ----, 
0 Q ~ THE SAME 

93 AS ABOVE ~0. 
CK Q CK I 

~~ 
'---- '---- L-----.J 

r....t 96 ...... t 
• ....t v .... II' 5 

;51 
~11 

....t>-, IJ 2 

~ 1 " ~~~ v I ~ ~ " 

~· -" " .... 19Roo 
1 --" ..... v 

.... 

~~ ~ " ,. ..... .... v 

'1 S-10!195 

UIO 
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M54/M7 4H C696/697/698/699 

DECADE COUNTER, SYNCHRONOUS CLEAR (HC698} 

UIO 

RCK 

CCK 

RIC 

•• 
oc J:~~------------~ 
00 J-,L----~r----lL------------------~~~H~I~Z~--------Jr----1~------------

i l i' 
AS't'NC SYNC SYNC 

CLR CLR LOAD 

J 7 

COUNT UP 

7 6 

COUNT DOWN 
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M54/M7 4HC696/697 /698/699 

LOGIC DIAGRAM (HC699) 

-
"' 

o "---{>----

11 i>T-1>- u 

92 ~ : ~ -i>-- ~- ---------1 
~= -~, ' ·c!l i ~j_~ o"a 

r- r-----; 
0 0 

~ ~ 
.!!a 

--' r>l I ~h CK 

I 
~ 

~· 

RCK 

CCK 

n ~--~ ~ - ,-----1 
' 0 0 b. THE SAME ~ l I _j AS ABOVE ~I 

I 
CK a ~ ! rL ______ J 

. I 
'----

I 
! 

:j ¢4 

"'j6 r-.t _j 

~ . 
• . "' 1Vf15 

·~6 I 

)0·1 I 
~~ r- ,-------, 

0 0 B THE SAME ~ 
AS ABOVE ~ 

CK Q CK 
r-, I 

~ 
'--- '-

'L ______ ..J 

4 

~ 
~ 

v v'p's 

~' 

B 

I " ~~~~ ' v r--------, 
~ THE SAME 

~.:~" • L, 
AS ABOVE ~QD 

- '--- L---- _ _J 
r--·-

4 

U/0 

-46 .r-..1 
~- I !'VI.-, 

"~; l~ ~-~I -

~~ ~4> 02 

7 ~ - 4> lv-{>~-RcQ 
---'-<{>-~ I 

- ·"01 I L . 
I '-- --I 

dG L_______ 

, 
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M54/M7 4HC696/697/698/699 

BINARY COUNTER, SYNCHRONOUS CLEAR (HC699) 

U/D 

RCK 

CCK 

QA 

08 

DC 

00 

m ~\\\\\\\~\\~\\\\\\\\\\\\\\\\\\\\\\\\DON'T CA~E\\\\\ \\\\'\\\ "S\\\'-0-\\\& '0,';\\\\\ \\W~,\\\\\w,\\ 

m 1\\ \\\\\\\\\\~\\\ \\\\\\\\\\\\\\\\\\\\\ DON'T CARE\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\,\\\\\\\\\\\\\\\\\ 

m 1\\\\\~\\\,\\\\\\\\\\\\ ~\\\ \\\\\\\\\\DON'T CAR£ \\\\\\\\'\\\\\\ \\\\\\\\\\\\ \\\'\\\\\\\\'\\~\\\ \\\\ 

t t r 
ASYNC SYNC SYNC 

CLR CLR LOAD 

COUNT UP 

3 13 15 14 13 12 

COUNT DOWN 
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M54/M7 4HC696/697/698/699 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 

V1 DC Input Voltage -0.5 to Vee+ 0.5 v -
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current +20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin (RCO) ±25 rnA 
(QAtoQD) ±35 

Icc or IGND DC Vee or Ground Current ±70 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rabngs are those values beyond which damage to the dev1oe may occur. Functional operation under these cond1bon IS not 1m plied 
(") 500 mW.:65 °Cderateto300 mW by tOmWfC: 65 °C to 85 °C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 
Vee 

V1 

Vo 

Top 

tr,tt 

12/17 
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Parameter 
Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature: 

Input Rise and Fall Time 

M54HC Series 
M74HC Series 

Vee= 2 V 

Vee= 4.5 V 

Vee= 6 V 

ru SGS·THOMSON :'If I ~ncoolll!.rn\l:"illlil@ll!lncs; 

Value Unit 
2 to 6 v 

o to Vee v 
0 to Vee v 

-55 to +125 oc 

-40 to +85 oc 

0 to 1000 ns 

0 to 500 

0 to 400 



M54/M7 4HC696/697 /698/699 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 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 

-
lo=-20 ~ ~ V1H 4.4 4.5 4.4 4.4 

(RCO) v 
~ or 5.9 6.0 5.9 5.9 

4.5 V1L 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 

VoH High Level ~ V1= 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20~ 4.4 4.5 4.4 4.4 

(QA- QD) v 
~ or 5.9 6.0 5.9 5.9 

~ VIL lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo=20~ 0.0 0.1 0.1 0.1 

(RCO) v 
~ or 0.0 0.1 0.1 0.1 

~ VIL lo= 4.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 0.40 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage ~ VIH 
lo=20~ 0.0 0.1 0.1 0.1 

(QA- QD) v 
~ or 0.0 0.1 0.1 0.1 

~ V1L lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

l1 Input Leakage 
6.0 V1 =Vee or GND ±0.1 ±1 ±1 JlA 

Current 

loz 3 State Output 
6.0 

V1 = V1H or V1L ±0.5 ±5 ±10 J.LA 
Off State Current Vo = Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 JlA 
Current 
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M54/M7 4HC696/697 /698/699 

AC ELECTRICAL CHARACTERISTICS (Input tr = It= 6 ns) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA=25°C -40 to 65 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
ITHL Time ~ 50 7 12 19 18 ns 

(On) 
6.0 6 10 13 15 

ITLH Output Transition ~ 30 75 95 115 
ITHL Time ~ 50 8 15 19 23 ns 

(RCO) 6.0 7 13 16 20 

tPLH Propagation ~ 90 215 270 325 
tPHL Delay Time ~ 50 28 43 54 65 ns 

(CCK-Q) 
6.0 ·24 37 46 55 

~ 103 245 305 370 

4.5 150 32 49 61 74 ns 
r---

6.0 27 42 52 63 

tPLH Propagation ~ 82 185 230 260 
IPHL Delay Time 

~ 
50 24 37 46 56 ns 

(RCK- Q) 6.0 20 31 39 48 

~ 95 215 270 325 

4.5 150 28 43 54 65 ns 
r---

6.0 24 37 46 55 

tPLH Propagation ~ 109 245 305 370 
tPHL Delay Time 

~ 
50 32 49 61 74 ns 

(CCK- RCO) 
6.0 27 42 52 63 

tPLH Propagation 2.0 61 155 195 235 
tPHL De§yTime 

r--- 50 ns 
~ 20 31 39 47 

(RIC- Q) 
6.0 17 26 33 40 

~ 73 185 230 280 

~ 150 24 37 46 56 ns 

6.0 20 31 39 48 

tPLH Propagation ~ 63 140 175 210 
tPHL Delay Time 

~ 
50 18 28 35 42 ns 

(ENT- RCO) 
6.0 15 24 30 36 

tPLH Propagation ~ 78 1g5 245 295 
tPHL Delay Time ~ 50 

for 26 39 49 59 ns 
(CCLR- Q) 

6.0 HC696 22 33 42 50 

~ HC697 90 235 295 355 

~ 150 30 47 59 71 ns 

6.0 26 40 50 60 

tPLH Propagation ~ for 98 220 275 330 
tPHL Delay Til!}g_ ~ 50 HC696 29 44 55 66 ns 

(CCLR- RCO) 
6.0 

HC697 25 37 47 56 

fMAX Maximum Clock ~ 5 12 4 3.4 
Frequency 

~ 50 25 45 20 17 MHz 

6.0 30 53 24 20 
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M54/M7 4HC696/697 /698/699 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (pF) 

Min. Typ. Max. Min. Max. Min. Max. 

IPZL Output Enable ~ 45 120 150 180 
IPZH Time ____!§__ 50 RL = 1KQ 15 24 30 36 ns 

6.0 13 20 26 31 

..1.:.Q_ 57 150 190 225 

~ 
150 RL = 1KQ 19 30 38 45 ns 

6.0 16 26 32 38 

IPLZ Output Disable ~ 32 115 145 175 
IPHZ Time 

~ 
50 RL = 1KQ 17 23 29 35 ns 

6.0 14 20 25 30 

!w(H) Minimum Pulse ~ 40 75 95 110 
lw(LJ Width 

~ 
50 8 15 19 22 ns 

(CCK, RCK) 
6.0 7 13 16 19 

tw(L) Minimum Pulse ~ for 40 75 95 110 
Width 

~ 
50 HC696 8 15 19 22 ns 

(CCLR) 
6.0 

HC697 7 13 16 19 

Is Minimum Set-up ~ for 16 50 65 75 
Time 

~ 
50 HC698 4 10 13 15 ns 

(CCLR) 
6.0 

HC699 
3 9 11 13 

Is Minimum Set-up ~ 64 150 190 220 
Time (LOAD, 

~ 
50 16 30 38 44 ns 

ENT, ENP) 
6.0 14 26 32 37 

Is Mtnimum Set-up 2.0 16 50 65 75 
Time r---- 50 

~ 4 10 13 15 ns 
(A, B, C, D) 

6.0 3 9 11 13 

Is Minimum Set-up ~ 44 100 125 150 
Time 

~ 
50 11 20 25 30 ns 

(CCK, RCK) 
6.0 9 17 21 26 

Is Minimum Set-up ~ 44 100 125 145 
Time 

~ 50 11 20 25 29 ns 
(U/D) 

6.0 9 17 21 25 

lh Minimum Hold ~ 5 5 5 
Time 

~ 
50 5 5 5 ns 

6.0 5 5 5 

tREM Minimum ~ for 5 5 5 
Removal Time 

~ 
50 HC696 5 5 5 ns 

6.0 
HC697 

5 5 5 

c1N Input Capacitance 5 10 10 10 pF 

Cpa(") Power Dissipation HC696/697/699 71 
pF 

CaJJacitance HC698 77 
n Cpa 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 equat1on. lcc(opr) = Cm • Vee •I1N + lcc/2 (per CirCUit) 
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M54/M7 4HC696/697 /698/699 

SWITCHING CHARACTERISTICS TEST WAVEFORM (HC696/697) 

eeK 

Q, 

ReO 

eeLR 

CCK 

Q, 

ReO 

LOAD 

A- 0 

CeK 

Q 
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6ns 

S-t0615 

6ns 

tw<Ll 

90'/, 
50'/, 

10'/, 

GND 

VoH 

VoL 

vee 

GND 

,----VoH 

S-1061f 

6ns 6ns 

. vee 

GND 
h 

50'/~ 
vee 

50'/, 

GND 

s -10619 

6ns 

A-D 

eeK 

ReK 

RIC 

Q 

6ns 6ns 

ENT 

ReO 

S-10618 

6ns 

no·t. 
-----~-"10 '~ 1'' 6ns 

u/o 

CCK 

5- 10620 

Vee 

GND 

Vee 

GND 

Vee 

GND 

Vee 

GND 

VoH 

VoL 

6ns 

lt='" 6ns GND 



M54/M7 4HC696/697/698/699 

SWITCHING CHARACTERISTICS TEST WAVEFORM (continued) 

OUTPUT DISABLE, ENABLE 

6ns 6ns 

6ns 6ns 

vee 
ENT 

GNO 
ENP 

VOH 
CCK 

VOL 

Q 

Q ~;---· -VOH 

RCO ~ t--------VoL 

s -10&13 

S-10612 

TEST CIRCUIT Icc (Opr.) 

17/17 

1025 





• HIGHSPEED 
tpo = 10 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 flA (MAX.) AT TA = 25" C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
/loH/ = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4002B 

DESCRIPTION 

The M54/7 4HC4002 is a high speed CMOS DUAL 
4-INPUT NOR GATE fabricated in silicon gate 
C2MOS 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 buffer output, which ensures 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 

~ 

INPUT 

r Vee 

~ -----

GND GND 
- -L.. 

October 1992 

NC~ 

M54HC4002 
M74HC4002 

DUAL 4 INPUT NOR GATE 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4002F1 R M74HC4002M1 R 
M74HC4002B1 R M74HC4002C1 R 

PIN CONNECTIONS (top view) 

18 

NC 

1 c 
NC 

10 

2A 

NC 

28 

NC 

2C 

No Internal 
Connection 

0 
u z u u 0 
Z '-' Z Z N 
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M54/M7 4HC4002 

TRUTH TABLE 

nA nB nC nD nY 

L L L L H 

H X X X L 

X H X X L 

X X H X L 

X X X H L 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1. 13 Wto2Y Data Outputs 

2,9 1A to 2A Data Inputs 

3, jQ 18 to 28 Data Inputs 

4, 11 1C to 2C Data Inputs 

5, 12 mto4D Data Inputs 

6, 8 NC Not Connected 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

B 

c 
D 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 
Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

I1K DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGNo DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

lA ~ 1 

1 B 

lC 

lD 

2A 

28 

2C 

20 

LC1 1900 

y 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

± 20 mA 

±20 rnA 

± 25 rnA 

+50 rnA 

soon mW 

-65 to +150 oc 
300 oc 

Absolute Max1mum Rat1ngsare those values beyondwh1ch damage to the dev1ce may occur. Funct1onal operation underthesecond1t1on IS not 1m plied. 
(') 500 mW. =65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 
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M54/M74HC4002 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Senes -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input 2.0 1.5 1.5 1.5 
Voltage r-- v 4.5 3.15 3.15 3.15 r--

6.0 4.2 4.2 4.2 

VtL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VtH 

lo=-20 11A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VtL 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 ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage 
~ VrH 

lo= 20 11A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
VtL 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 

It Input Leakage 6.0 Vt = Vee or GND ±0.1 ±1 ±1 !lA 
Current 

Icc Quiescent Supply 6.0 Vt =Vee or GND 1 10 20 !lA 
Current 
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M54/M74HC4002 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 4.5 8 15 19 22 ns 

-
6.0 7 13 16 19 

tPLH Propagation ~ 48 100 125 150 
tPHL Delay Time ~ 12 20 25 30 ns 

6.0 10 17 21 26 

CJN Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 20 
pF 

Capacitance . ( ) Cpo IS defined as the value of the IC s 1ntemal equ1valent capacitance wh1ch IS calculated from the operating current consumption Without load. 
(Refer to Test Circuit). Average opert1ng current can be obtained by the following equation. lcc(opr) ~CPO ·Vee • f,N + lcc/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

Your 

S-10179 

TEST CIRCUIT Icc (Opr.) 

10lo81 

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

4/4 
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II HIGH SPEED 
tpo = 9 ns (TYP.) AT Vee= 5 V 

11 LOW POWER DISSIPATION 
Icc= 1 11A (MAX.) AT TA = 25 ·c 

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

• LOW "ON" RESISTANCE 
RoN= 60 Q (TYP.) AT Vee= 9 V, h1o = 100 11A 

• SINE WAVE DISTORSION 
0.042% (TYP.) AT Vee= 9 Vpp, f =1KHz 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V TO 12 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 4016B 

DESCRIPTION 

The M54/74HC4016 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C2MOS technology. It has high speed performance 
combined with true CMOS low power consumption. 

The C input is provided to control the switch ; the 
switch is ON when the C input is held high and off 
when C is held low. 

October 1993 

M54HC4016 
M74HC4016 

QUAD BILATERAL SWITCH 

81 R F1 R 
(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R I 

(Micro Package) (Chip Carrie;;r)- _I 
ORDER CODES : 

M54HC4016F1R M74HC4016M1R 
M74HC4016B1R M74HC4016C1R 

PIN CONNECTIONS (top view) 

NC~ 

No Internal 
Connect1on 

1/6 
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PIN No SYMBOL NAME AND FUNCTION CONTROL SWITCH FUNCTION 

1, 4, 8, 11 1 to 4 VO Independent H ON 
Inputs/Outputs L OFF 

2,3,9, 10 1to40/l Independent 
Outputs/Inputs 

13,5,6, 12 1C to 4C Enable Inputs (Active 
HIGH) 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 13 v 
v,N DC Input Voltage -0.5 to Vee + 0.5 v 
Vvo DC Input/Output Voltage -0.5 to Vee + 0.5 v 
IOK Control Input DC Diode Current ±20 mA 

II/OK 1/0 DC Diode Current +20 mA 

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

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tstq Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

.. 
Absolute Maximum Rat1ngs are those values beyond which damage to the dev1ce may occur. Funct1onal operation under these cond1t1on 1s not 1m plied . 
(•) 500 mW: "'65 °C derate to 300 mW by 1 OmWf'C: 65 °C to 85 °C 

2/6 
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M54/M74HC4016 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee SIJ!Jflly Voltage 2to 12 v 
Vt Input Voltage (Control) OtoVee v 

V110 lnpuVOutput Voltage Oto Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -4010 +85 oc 
lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V Oto 500 

Vee= 6 V Oto 400 

Vee= 10 V Oto 250 

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. 

VJHC High Level ___g:9__ 1.5 1.5 1.5 
Control Input 

~ 3.15 3.15 3.15 v Voltage 
~ 6.3 6.3 6.3 
12.0 8.4 8.4 8.4 

VtLC Low Level ___g:9__ 0.5 0.5 0.5 
Control Input 

~ 1.35 1.35 1.35 v Voltage 
~ 2.5 2.5 2.5 
12.0 3.6 3.6 3.6 

RoN ON Resistance 4.5 VJN =VJHC 160 320 400 450 -
9.0 Vvo = Vee to GND 85 170 213 260 n 

- lvo = 100 JJA 12.0 60 120 150 180 

~ VtN =VJHC 80 160 200 250 

~ Vvo =Vee or GND 60 120 150 200 
12.0 lvo = 100 JJA 50 100 125 150 

~RoN Difference of ON ~ VJN =VJHC 16 
Resistance ~ V110 =Vee or GND 9 n 
Between Switches 12.0 lvo ~ 100 JJA 6 

I oFF lnpuVOutput Vos = Vee or GND ±0.1 ±1 ±2 llA 
Leakage Current 12.0 V1s = Vee or GND 
(SWITCH OFF) VtN= VtLC 

ltz Switch Input ±0.1 ±1 ±2 JJA 
Leakage Current 

12.0 Vos =Vee or GND 
(SWITCH ON, VtN= VtHC 
OUTPUT OPEN) 

IJN Control Input 
6.0 VtN =Vee or GND ±0.1 ±1 ±1 llA 

Current 

Icc Quiescent Supply ~ VN =Vee or GND 1 10 20 llA 
Current 

~ 4 40 80 

12.0 8 80 160 

~ ~~~n'~"loo~~. ____________ 3_16 
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M54/M74HC4016 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

0LQ Phase Difference ~ 20 50 65 75 
Between Input ~ 5 10 13 15 ns 
and Output 

~ 4 8 10 12 

12.0 3 7 9 11 

tpzL Output Enable ~ RL= 1Kn 40 100 125 150 
tpZH T1me ___!§_ 10 20 25 30 ns 

~ 8 15 20 24 

12.0 7 14 18 21 

tPLZ Output Disable ~ RL=1Kn 60 150 190 225 
tPHZ T1me ~ 15 30 38 45 ns 

~ 10 26 33 36 

12.0 8 24 30 32 

c,N Input Capacitance 5 10 10 10 pF 

C11o Switch Terminal 
9.0 

5 
pF 

Capacitance 

C1os Feed Through 
9.0 

1 
pF 

Capacitance 

Cpo(*) Power Dissipation 5.0 15 
pF 

Capacitance 
(') Ceo IS defined as the value of the IC's Internal eqUIValent capacitance WhiCh IS calculated from the Operabng CUrrent consumptiOn Without load. 
(Refer to Test C~rcu1t). Average opert1ng current can be obtained by the following equat1on lcc(opr) =Ceo • Vee • f1N + Icc 

ANALOG SWITCH CHARACTERISTICS (GND = 0 V TA = 25 °C) 

Test Conditions Value 
Symbol Parameter Vee VIN Unit 

(V) [(~) Typ. 

S1ne Wave Distortion (THO) 4.5 4.5 f1N =1KHz RL= 10 Kn CL=50pF 0.118 

9.0 9.0 0.042 % 

12.0 12.0 0.032 

fMAX Frequency Response ___!§_ Adjust f1N voltage to Obtain 0 dBm at Vos. ~ 
(Switch ON) ~ Increase f1N Frequency until dB Meter reads -3dB ~ MHz 

12.0 RL=50Q CL=50pF 42 

Feedthrough Attenuation ___!§_ V1N is centered at VCC/2. Adjust 1nput for o dBm __:§Q_ 
(Switch OFF) ~ RL=600Q CL=50pF f1N = 1 MHz sine wave -50 dB 

-
12.0 -50 

Crosstalk (Control Input to ___!§_ RL=600Q CL=50pF _L 
Signal Output) ~ f1N = 1 MHz square wave (tr = It = 6ns) ~ mV 

12.0 40 
Crosstalk (Between Any ___!§_ Adjust v,N to Obtain 0 dBm at Input __:§Q_ 
Switches) ~ RL=600Q CL=50pF f1N = 1 MHz s1ne wave __:§Q_ dB 

12.0 -50 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

:· Vee 
!!'.? .. -+---<;>=---, 

S-10350 

CROSSTALK (control to output) 

_/\_ 
1ROM 
P.G 

5-10]52 

Vee 

BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 

C1-0 Cuo 

GND(Vss) 

Ci-0 
~- - - -ff - - - I 

Vee 

:---6--! 

i_ ___ GNO 

$- 10J55 

I 
:!::e1to 

I 
I 

..L.. 

M54/M74HC4016 

6ns 6ns 

Von 
(51 :GND,S2:Vcc) 

CROSSTALK BETWEEN ANY TWO 
SWITCHES 

v,NDQ] 

S-10351 

I ~,-r ~ 
v,N ---<"j-'t:.::OK >t--o-"-cl>-----<r---, 

MAXIMUM CONTROL FREQUENCY 

VIN 
n rvcc 

_J LJ_ov 

~ 
+vee 

S-10356 

1 'Tis pF 
K Jl .l. 
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M54/M74HC4016 

CHANNEL RESISTANCE (RoN) Icc (Opr.) 

r-----------~v~---------

I 

s- 71Jo 

L ---~---J 

6/6 
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• HIGH SPEED 
tpo = 21 ns (typ.) AT Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 41lA (MAX.) AT TA = 25 °C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLEWITH 
4017B 

DESCRIPTION 

The M54/74HC4017 is a high speed CMOS DECA
DE COUNTER/DIVIDER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. 

The M54/74HC4017 is a 5-stage Johnson counter 
with 1 0 decoded outputs. Each of the decoded out
puts is normally low and sequentially goes high on 
the low to high transition of the clock input. Each out
put stays high for one clock period of the 10 clock 
period cycle. The CARRY output goes low to high 
after OUTPUT 10 goes low, and can be used in con
junction with the CLOCK ENABLE to cascade seve
ral stages. 

The CLOCK ENABLE input disables counting when 
in the high state. A RESET input is also provided 
which when taken high sets all the decoded outputs 
low. 

October 1992 

M54HC4017 
M74HC4017 

DECADE COUNTER/DIVIDER 

B1R F1R 
(Plastic Package) (Ceramic Package) 

NC~ 

MlR ClR 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4017F1 R M74HC4017M1 R 
M74HC401781R M74HC4017C1R 

PIN CONNECTIONS (top view) 

QO 

Q2 

NC 
06 

07 

No Internal 
Connection 0 

M z U <D "-r 
C!l t!) z 0 0 
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M54/M74HC4017 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

TRUTH TABLE 

CLOCK 

X 

L 
X 

s 
l 
H 
H 

X: DON'T CARE 

Qn : NO CHANGE 

LOGIC DIAGRAM 

217 

1038 

r-- Vee 

INPUT 

GND GND 
_._ --

CLOCK ENABLE 

X 

X 
H 
L 

L 

s 
l_ 

05 0\ 

00 06 

CLEAR DECODE OUTPUT (H) 

H 00 
L On 

L On 
L On+ 1 
L On 

L On 

L On+ 1 

OJ 01 

Ql QO C4 tMR'I' our 



M54/M74HC4017 

TIMING DIAGRAM 

CLEAR .---

L.f1_[LfLIL"""L"""LIL._i1--"""Lil--
CE 

Ql 

02 

OJ 

06 

08 

Q9 

CARRY 
OU1 

-

-
r-

r--
1-

1-

-
-

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
3, 2, 4, 7, QO to 09 Decoded Outputs 
10, 1, 5, 6, 

9, 11 

12 CouT Carry Output (Active 
LOW) 

13 CKEN Clock Enable Input 
(Active LOW) 

14 CLOCK Clock Input (LOW to 
HIGH, EdQe-tnggered) 

15 RESET Master Reset Input 
(Active HIGH) 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

I ~SJ~ ru-
r-- f--

1-

h 
J- I 

rt I 

r--

r-

r--

IEC LOGIC SYMBOL 

CTR DIV 10/ 
DEC 

01 

02 

03 

04 

OS 

06 

07 

DB 

09 

co 

3/7 

1039 



M54/M74HC4017 

ABSOLUTE ·MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

TstQ Storage Temperature -65 to+ 150 'C 

TL Lead Temperature (10 sec) 300 'C 
Absolute Max1mum Rat1ngs are those values beyond whtch damage to the dev1ce may occur. Functional operation under these condttton IS not 1m plied. 
(') 500 mW: s 65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 'C 

M74HC Series -40 to +85 'C 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

4/7 
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M54/M74HC4017 

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 
(V) 

Min. Typ. Max. Min. .Max. Min. Max. 

VIH High Level Input __g,Q_ 1.5 1•.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VIL Low Level Input __g,Q_ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 ·1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level 2.0 
V1 = 

1.9 2.0 1.9 1.9 
Output Voltage ~ V1H 

lo=-20 J.lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 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 __g,Q_ 
V1 = 

0.0 0.1 0.1 0.1 
Voltage 

~ VIH 
lo= 20 J.IA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ 
V1L 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 

l1 Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.IA 
Current 

5/7 

1041 



M54/M74HC4017 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 30 75 95 110 
hHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 
IPLH Propagation ~ 100 195 245 295 
tPHL Delay Time (CK, 

~ 25 39 49 59 ns 
CE- a, Cour) 

6.0 21 33 42 50 
IPLH Propagation ~ 100 195 245 295 
IPHL Delay Time 

~ 25 39 49 59 ns 
(CLEAR- a, Cour) 

6.0 21 33 42 50 
I MAX Maximum Clock ~ 5 10 4 3.4 

Frequency 
~ 25 41 20 17 ns 

6.0 29 48 24 20 
tw(H) Minimum Pulse ~ 35 75 95 110 
!w(L) Width (CLOCK) 

~ 7 15 19 22 ns 

6.0 6 13 16 19 

!w(H) Minimum Pulse ~ 35 75 95 110 
Width (CLEAR) 

~ 7 15 19 22 ns 

6.0 6 13 16 19 

Is Minimum Set-up ~ 12 50 65 75 
Time 

~ 3 10 13 15 ns 

6.0 3 9 11 13 
lh Minimum Hold ~ 32 75 95 110 

Time 
~ 8 15 19 22 ns 

6.0 7 13 16 19 
I REM Minimum ~ 28 75 95 110 

Removal Time 
~ 7 15 19 22 ns 

6.0 6 13 16 19 
CiN Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 41 
pF Capacitance 

(") Gpo IS defined as the value of the IC"s Internal equ1valent capacitance wh1ch IS calculated from the operat1ng current consumption Without load 
(Refer to Test CircUit). Average operllng current can be obtained by the following equat1on lcc(opr) =Gpo • Vee • f1N + Icc 

6/7 
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M54/M74HC4017 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

CLEAR 

QN 

Q1~ Q9 

CLOCK 

QO 
CARRY OUT 

CARRY 
OUT 

CLOCK 

CE 

ON 

~----vee 

50'/, 

r---~~~voH 
I 

-----~L-----VoL 

TEST CIRCUIT Icc (Opr.) 

S-10507 

CLOCK 

r---- -- -voH 
QN I 

----~~-------VoL 

s- 10so9 

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

r== SGS·THOMSON A.""J/ ~OU::OO~Ilil@lliOI:ill 
717 
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M54/74HC4020 
M54/74HC4040 

HC4020 14 STAGE BINARY COUNTER 
HC4040 12 STAGE BINARY COUNTER 

• HIGH SPEED 
fMAX = 73 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 JlA (MAX.) at TA = 25 °C 

• HIGH NOISE IMMUNITY 
VNIH = VN!L = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
4020B/4040B 

DESCRIPTION 

The M54/7 4HC4020/HC4040 are high speed 
CMOS 14/12-STAGE BINARY COUNTER 
fabricated in silicon gate C2MOS technology. They 
have the same high speed performance of LSTTL 
combined with true CMOS low consumption. 

A clear input is used to reset the counter to the all 
low level state. A high level on CLEAR accomplishes 
the reset function. A negative transition on the 
CLOCK input increments the counter by one. 

For HC4020 twelve kind od divided output are 
provided; 1st and 4th stage to 14th stage. 

PIN CONNECTION (top view) 

HC4020 HC4040 

March 1993 

B1R 
{Plastic Package) 

M1R 

F1R 
{Ceramic Package) 

C1R 
{Micro Package) {Chip Carrier) 

ORDER CODES : 
M54HCXXXF1R M74HCXXXM1R 
M74HCXXXB1R M74HCXXXC1R 

The maximum division available at last stage is 
1 /16384 x f1N at clock. 

For HC4040 each division stage has an output; the 
final frequency is 1/4096 x fiN. 

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

HC4020 HC4040 

~;~~~ 

010 010 
Q8 a a 
NC NC 

09 09 

QJ " CLEAR 

0 

u -I~ N Z 
de z d u 
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M54/M7 4HC4020/4040 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

INPUT 

j -----

GND GND 
_._ --

PIN DESCRIPTION (HC4020) PIN DESCRIPTION (HC4040) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

9, 7, 6, 5, 01,04to Parallel Outputs 9, 7, 6, 5, 01 to012 Parallel Outputs 
3, 2, 4, 13, 014 3, 2, 4, 13, 
12, 14, 15, 12, 14, 15, 

1 1 

10 CLOCK Clock Input (LOW to 10 CLOCK Clock Input (LOW to 
HIGH, edge triggered) HIGH, edge triggered) 

11 CLEAR Reset Inputs 11 CLEAR Reset Inputs 

8 GND Ground (OV) 8 GND Ground (OV) 

16 Vee Positive Supply Voltage 16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC4020 HC4040 

RC1R14 RCTRI Z 
(9) 

01 0 01 

04 02 

as 03 

06 04 

07 OS 

OB Q6 
CK ~ CT CK CT 

09 07 

010 08 

011 09 

012 010 

013 011 

014 11 012 

LC12360 LC12370 

TRUTH TABLE 

CLOCK CLEAR OUTPUT STATE 

X H ALL OUTPUTS = "L" 

S L NO CHANGE 
L_ L ADVANCE TO NEXT STATE 

218 

1046 



M54/M74HC4020/4040 

LOGIC DIAGRAM (HC4020) 

3/8 
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M54/M7 4HC4020/4040 

LOGIC DIAGRAM (HC4040) 

CLEAR 
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M54/M74HC4020/4040 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltaae -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg StoraQe Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxtmum Ratings are those values beyond whtch damage to the devtce may occur. Functional operatton under these condttton ts not tmphed. 
rl500 mW:: 65 °C derate to 300 mW by 10mWfC: 65 0C to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
v, Input Voltage Oto Vee v 
Vo Output Voltage Oto Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tr Input -Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC4020/4040 

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 ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.g 2.0 1.g 1,g 

Output Voltage 
~ V1H 

lo=-20 !lA 4.4 4.5 4.4 4.4 
v 

~ or 5.g 6.0 5.g 5.g 

~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 
~ VIH 

Ia= 20 f.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

4.5 V1L Ia= 4.0 rnA 0.17 0.26 0.33 0.40 
1--

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 f.lA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 f.lA 
Current 
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M54/M7 4HC4020/4040 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation _g,Q_ 20 50 65 75 
tPHL Delay Time ~ 5 10 13 15 ns 

(Qn- Qn+1) 
6.0 4 9 11 13 

tPLH Propagation _bQ_ 76 145 180 220 
tPHL Delay Time 

~ 
forHC4020 21 29 36 44 ns 

(CLOCKQ1) 
6.0 18 25 31 38 

tPLH Propagation _g,Q_ 48 145 180 220 
tPHL Delay Time ~ forHC4040 17 29 36 44 ns 

(CLOCKQ1) 
6.0 13 25 31 38 

tPHL Propagation _bQ_ 60 140 175 210 
Delay Time ~ forHC4020 18 28 35 42 ns 
(CLEAR- Qn) 

6.0 15 24 30 36 

tPHL Propagation _bQ_ 56 140 175 210 
Delay Time ~ forHC4040 18 28 35 42 ns 
(CLEAR- Qn) 

6.0 15 24 30 36 

fMAX Maximum Clock _g,Q_ 6.0 15 4.8 4 
Frequency 

~ 30 65 24 20 MHz 

6.0 35 70 28 24 

tw(H) Minimum Pulse ~ 40 75 95 110 
tw(L) Width 

~ 8 15 19 22 ns 
(CLOCK) 

6.0 7 13 16 19 

tw(H) Minimum Pulse ~ 32 75 95 110 
Width 

~ 
for HC4020 8 15 19 22 ns 

(CLEAR) 
6.0 7 13 16 19 

tw(H) Minimum Pulse _g,Q_ 70 175 220 265 
Width ~ forHC4040 19 35 44 53 ns 
(CLEAR) 

6.0 16 30 37 45 

tREM Minimum _bQ_ 0 0 0 
Removal Time ~ for HC4020 0 0 0 ns 

6.0 0 0 0 

tREM Minimum _bQ_ 25 30 40 
) Removal Time ~ for HC4040 5 6 8 ns 

6.0 5 5 7 

CrN Input Capacitance 5 10 10 pF 

Cpo (*) Power Dissipation 34 
pF 

Capacitance 
n Ceo IS defined as the value of the IC's Internal equiValent capacitance WhiCh IS calculated from the operatng current consump~on Without load. 
(Refer to Test CirCUit). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • f1N + lcc/2 (per FLIP/FLOP) 
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M54/M74HC4020/4040 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee VoH 

CLEAR ON 
GNO VoL 

VoH 

CLOCK ON+1 so•t. 
GNO -~-VoL 

r -voH VoH 

ON /01 ON+1 so•1. 

VaL VOL 

s -10417 

QN 

s- 10418 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
fMAx =57 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc 4 flA (MAX.) at TA = 25 OC 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE 
WITH 4022B 

DESCRIPTION 

The M54/74HC4022 is a high speed CMOS OCTAL 
COUNTER/DIVIDER fabricated in silicon gate 
C2MOS technology. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 
It contains a 4-stage divide-by-8 Johnson counter 
with 8 decoded outputs (00-07) and a Carry-out bit. 
This counter is advanced on the positive edge of the 
clock signal when CLOCK ENABLE input is held 
low, or is advanced on the negative edge of clock 
enable signal when CLOCK input is held high, and 
the selected one of eight outputs goes high. Holding 
the CLEAR input high clears the counter to zero re
gardless of the other input conditions. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

October 1 992 

M54HC4022 
M74HC4022 

OCTAL COUNTER/DIVIDER 

NC~ 

B1R 
(Plastic Package) 

M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4022F1 R M74HC4022M 1 R 
M74HC4022B1 R M74HC4022C1 R 

PIN CONNECTIONS (top view) 

0 ;; u u <r 
a z u 

@ > 

Q2 

Q5 f:E 
NC NC -
QG 

NC 

9 " " 
,, 

" 
No Internal 
Connection '"' a 

0 
z 
"' 

u u .... 
z z "' 
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M54/M74HC4022 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

TRUTH TABLE 

CLOCK 

X 
L 

X 

s 
L_ 

H 

H 
X:DONTCARE 

LOGIC DIAGRAM 
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INPUT 

r- Vee 

GND ... 

CE 

X 
X 
H 

L 

L 

s 
L_ 

GND 

CLEAR DECODER OUTPUT (H) 

H QO 

L NO CHANGE 

L NO CHANGE 

L NO CHANGE+ 1 

L NO CHANGE 

L NO CHANGE 

L NO CHANGE+ 1 



TIMING CHART 

CLEAR 

CLOCK Lil_ n-IL n_ IL 
CLOCK ENABLE 

QO 

Q 1 1--

-Q2 

,..--
Q 3 

-Q. 

Q 5 

Q 6 

Q 7 

CAftftY OUT 
s ~n~ 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

3, 2, 4, 7, QO to Q7 Decoded Outputs 
10, 1, 5, 11 

6, 9 NC Not Connected 

12 CARRY Carry Output (Active 
OUT LOW) 

13 CE Clock Input (HIGH to 
LOW, Edge-triggered) 

14 CLOCK Clock Input (LOW to 
HIGH, Edge-triggered) 

15 CLEAR Master reset Input 
(Active HIGH) 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IL 

~ 

M54/M74HC4022 

IL n_ 
r w-~ u _j 

1----

1--

~ 

,..--

f-

1--

r--

'----

IEC L:OGIC SYMBOL 

CTR DIV 8/ 

OCT 

-

u 
r---

'---

-

QO 

01 

02 

03 

Q4 

05 

06 

07 

co 
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M54/M74HC4022 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current +20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 
Icc or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Funcbonal opera~ on under these cond1t1on IS not omphed. 
(') 500 mW: = 65 •c derate to 300 mW by 1 OmWfC: 65 •c to 85 •c 

RECOMMENDED "OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Vee Supply Voltage 2to 6 ·v 
VI Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tr Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 v o to 500 

Vee= 6 V 0 to 400 

417 r== 
------------- ·a.."'J/·~~~~r::oo~~ 
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M54/M74HC4022 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIH High Level Input ~ 1.5 1.5 1.5 
Voltage 4.5 3.15 3.15 3.15 v 

-
6.0 4.2 4.2 4.2 

V1L Low Level Input 2.0 0.5 0.5 0.5 -
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level ~ VI = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 ~A 4.4 4.5 4.4 4.4 

v 
_§_:2._ or 5.9 6.0 5.9 5.9 

~ 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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 ~A 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ V1L Ia= 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 

V1 =Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 ~A 
Current 
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M54/M7 4H C4022 

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

:Test Conditions Value 

Symbol Parameter Vee 
TA = 25 °G -40 to 85 °C -55 to 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 
hHL Time 

r----
4.5 8 15 19 22 ns 

r----
6.0 7 13 16 19 

-tPLH Propagation Delay 2.0 71 160 200 240 
·IPHL Time_(CLOCK - r----

4.5 21 32 40 48 ns 
On, CARRY) r----

6.0 16 27 34 41 

IPLH Propagation Delay ~ 69 145 180 220 
IPHL . Trme (CLEAR -

~ 19 29 36 44 ns 
On, CARRY) 

6.0 15 25 31 38 

fMAX Maxrmum Clock ~ 6 11 5 4.2 
Frequency 4.5 31 51 25 21 ns 

c-
6.0 36 63 29 25 

lw(Hi Minimum Pulse 2.0 20 75 95 110 -
IW(L) Width (CLOCK) 

~ 7 15 19 22 ns 

6.0 4 13 16 19 

lw(Hi Minimum Pulse ~ 19 75 95 110 
Wrdth (CLEAR) 

~ 7 15 19 22 ns 

6.0 3 13 16 198 

Is Mmimum Set-Up ~ 9 0 0 0 
Time ~ 3 0 0 0 ns 

6.0 2.5 0 0 0 

lh · Minimum Hold ~ 13 75 95 110 
Time ~ 5 15 19 22 ns 

6.0 4 13 16 19 

I REM Mmrmum ~ 13 50 65 75 
Removal Trme ~ 3 10 13 15 ns 

6.0 2 9 11 13 
CrN Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 53 
pF 

Capacitance 
(') CPo IS defined as the value of the IC's Internal equ1valent capacitance wh1ch 1s calculated frorn the operat1ng current consurnpt1on Without load 
(Refer to Test C~rcwt). Average oper!lng current can be obtamed by the followmg equation lcc(opr) = Cpo • Vee • fiN+ Icc 
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M54/M74HC4022 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

GNO 

Vee VQH 

CLOCK 01- 07 

GND VQL 

VQH 
VQH 

ao 
ON CARRY OUT 

VoL 
VoL 

Vee 

Vee CLOCK 

CLOCK GND 

GNO 
Vee 

eE 

CARRY GND 
OUT 

VoL Vee 

eE 

GND 

Vee 

CLOCK 50·1. 

GNO 
S-101.35 

TEST CIRCUIT Icc (Opr.) 

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

717 

1059 





• HIGH SPEED 
tpo = 13 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f.LA (MAX.) AT TA = 25° C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI= loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4024B 

DESCRIPTION 

The M54/74HC4024 is a high speed CMOS ?-STA
GE BINARY COUNTER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTIL combined with true CMOS low 
power consumption. The HC4024 is a 7 stage 
Counter. This devices is incremented on the falling 
edge (negative transition) of the input clock, and all 
its outputs are reset to a low level by applying a lo
gical high on their reset input. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

October 1992 

M54HC4024 
M74HC4024 

7 STAGE BINARY COUNTER 

NC= 

B1R 
(Plastic Package) 

~ 
M1R 

F1R 
(Ceramic Package) 

C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4024F1 R M74HC4024M1 R 
M74HC4024B1 R M74HC4024C1 R 

PIN CONNECTIONS (top view) 

NC 

01 

02 

NC. 

QJ 

N.C. 

No Internal 
Connect1on 
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M54/M7 4HC4024 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

TRUTH TABLE 

CLOCK 

X 

s 
l_ 

X: DON'T CARE 

LOGIC DIAGRAM 
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INPUT 

,--- Vee 

GND GND 

-

CLEAR 

H 

L 

L 

~ SCS·ntOMSON 
~""!/ li>lfii:lll@~~i<©'IT!ll@imfii:@ 

OUTPUT STATE 

ALL OUTPUTS = "L" 

NO CHANGE 

ADVANCE TO NEXT STATE 



M54/M74HC4024 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1 CLOCK Clock Input (HIGH to 
LOW, Edge-tnggered) 

2 RESET Reset Input (Active 
HIGH) 

12, 11, 9, 6, 01 toO? Parallel Outputs 
5,4,3 

8, 10, 13 NC Not Connected 

7 GND Ground (OV) 

14 Vee Positrve Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee + 0.5 i v 
Vo DC Output Voltage -0.5 to Vee + 0.5 j v 
IrK DC Input Drode Current ± 20 mA 

loK DC Output Diode Current ± 20 

Ia DC Output Source Srnk Current Per Output Pin ± 25 ~ mA 

Icc or IGND DC Vee or Ground Current ±50 I mA 

Po Power Drssrpatron soon mW 

Tstq Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur. Functronal operatron under these condrtron rs not rmplled 
(') 500 mW. = 65 'C derate to 300 mW by 1 OmWfC. 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage I 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operatrng Temperature: M54HC Series -55 to +125 oc 

M74HC Senes -40 to +85 oc 

tr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M7 4HC4024 

.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. 

VJH High Level Input 2.0 1.5 1.5 1.5 
Voltage 

1--- v 
~ 3.15 3.15 3.15 

6.0 4.2 4.2 4.2 

VJL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ VJ= 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 11A 4.4 4.5 4.4 4.4 
v 

....§:Q_ or 5.9 6.0 5.9 5.9 

~ VJL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VJ = 
0.0 0.1 0.1 0.1 

Voltage ~ VJH 
lo= 20 J.IA 0.0 0.1 0.1 0.1 

v 
....§:Q_ or 0.0 0.1 0.1 0.1 

~ VJL 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 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 (.lA 
Current 
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M54/M74HC4024 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr =It= 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. 

hLH Output Transition 2Q_ 30 75 95 110 
hHL Time ~ 8 15· 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation 2Q_ 24 60 75 90 
IPHL Delay Time 4.5 6 12 15 18 ns 

{Qn- On+ 1) -
6.0 5 10 13 15 

tPLH Propagation 2Q_ 60 120 150 180 
tPHL Delay Time ~ 15 24 30 36 ns 

Clock- 01 
6.0 13 20 26 31 

tPHL Propagation 2Q_ 60 120 150 180 
Delay Time ~ 15 24 30 36 ns 
{CLEAR- Qn) 

6.0 13 20 26 31 

I MAX Maximum Clock 2Q_ 8 17 7 5.6 
Frequency ~ 42 67 34 28 ns 

6.0 49 79 40 34 

tw(HI Minimum Pulse 2Q_ 24 75 95 110 
tw(LI Width {CLOCK) ~ 6 15 19 22 ns 

6.0 5 13 16 19 

lw(HI Minimum Pulse 2Q_ 32 75 95 110 
Width {CLEAR) 4.5 8 15 19 22 ns 

-
6.0 7 13 16 19 

tREM Minimum 2Q_ 25 30 40 
Removal Time ~ 5 6 8 ns 

6.0 5 5 7 

GiN Input Capacitance 5 10 10 10 pF 

Cpo {*) Power Dissipation 34 
pF 

Capacitance . ( ) Cpo IS defined as the value of the IC s Internal equ1valent capaCitance wh1ch 1s calculated from the opem~ng current consumption wrthout load 
(Refer to Test C1rcurt). Avemge opert1ng current can be obta1ned by the following equation lcc(opr) =CPO • Vee • ''" + Icc 
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M54/M74HC4024 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

Vee \ 
VoH 

QN \50'/, 
VoL 

GND 

CLOCK 

VoH 

ON+1 j5o''· 
VoL 

GNO ~ 

QN 

\ 50'/, 

VoH 

r -voH ON+t 
/Ql \ VoL I 

VQL ~ s -101017 

6ns 6ns 

CLOCK V vcc 

GNC 

L 

QN 

~~------~9~0~%~ct------VoH 

50'/,1 
to•,, voL 

I 
t TH L __j____j_ 

.5- 10422 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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• HIGHSPEED 
tpo = 18 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4J1A (MAX.) AT TA = 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH4028B 

DESCRIPTION 

The M54/74HC4028 is a high speed CMOS BCD
TO-DECIMAL DECODER fabricated in silicon gate 
C2MOS technology. It has the same high speed per
formance of LSTTL combined with true CMOS low 
power consumption. A BCD code applied to the four 
inputs (A to D) provides a high level at the selected 
one of the decimal decoded outputs. An illegal BCD 
code such as eleven to fifteen gives a low level at 
all outputs. The device also can be used as 3-T0-
8-LINE DECODER, when D input is assigned as a 
disable input. The device is useful for code conver
sion, address decoding, memory selection, demul
tiplexing, or read out decoding. 

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

October 1992 

M54HC4028 
M74HC4028 

BCD TO DECIMAL DECODER 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4028F1 R M74HC4028M1 R 
M74HC4028B1R M74HC4028C1R 

PIN CONNECTIONS (top view) 

9 1011 li I) 

No Internal 
Connectron 
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M54/M74HC4028 

TRUTH TABLE 

INPUTS 

D c B A YO Y1 Y2 
L L L L H L L 

L L L H L H L 

L L H L L L H 

L L H H L L L 

L H L L L L L 

L H L H L L L 

L H H L L L L 

L H H H L L L 

H L L L L L L 

H L L H L L L 

H X H X L L L 

H H X X L L L 
X DON'TCARE 

LOGIC DIAGRAM 
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OUTPUTS 

Y3 Y4 Y5 Y6 
L L L L 

L L L L 

L L L L 

H L L L 

L H L L 

L L H L 

L L L H 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

Y7 Y8 
L L 

L L 

L L 

L L 

L L 

L L 

L L 

H L 

L H 

L L 

L L 

L L 

yg 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

SELECTED 
OUTPUTT 

YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Y8 
yg 

NOTE 

NOTE 

DATA 
OUTPUT 



INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

----- ~ 

GND GND ... 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3, 4, 5, YO to Y9 Decoder Outputs 
6, 7, 9, 14, 

15 

10, 11, 13, A to D Data Inputs 
12 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tslq Storage Temperature 

TL Lead Temperature (1 0 sec) 

M54/M74HC4028 

IEC LOGIC SYMBOL 

A (10) 

8 

e 

D 

BCD/DEC D 

2 

4 4 

LC12030 

Value 

-0.5 to +7 

-0.5 to Vee+ 0.5 

-0.5 to Vee+ 0.5 

±20 

+ 20 

± 25 

±50 

500 (') 

-65 to +150 

300 

Unit 

v 
v 
v 

rnA 

rnA 

mA 

mA 

mW 
oc 
oc 

Absolute Maxrmum Ratrngs are those values beyondwhrch damage to the devrce may occur. Functronal operation under these condrtron rs notrmplled 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC4028 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rtse and Fall Time Vee~ 2 V 0 to 1000 ns 

Vee~ 4.5 V 0 to 500 

Vee~ 6 V 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input 2.0 0.5 0.5 0.5 
Voltage r---- v 

~ 1.35 1.35 1.35 

6.0 1.8 1.8 1.8 

VoH High Level 2.0 
Vt ~ 

1.9 2.0 1.9 1.9 --
Output Voltage r----

lo~-20 11A 
~ VtH 4.4 4.5 4.4 4.4 

v 
6.0 or 5.9 6.0 5.9 5.9 r----

VtL ~ 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 ~ Vt ~ 
0.0 0.1 0.1 _QJ_ 

Voltage 
~ VtH 

lo~ 20 (lA 0.0 0.1 0.1 0.1 
v 

_§.Q__ or 0.0 0.1 0.1 0.1 

~ VtL 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 

It Input Leakage 
6.0 

V1 ~ Vee or GND ±0.1 ±1 ±1 (lA 
Current 

Icc Quiescent Supply 6.0 Vt ~Vee or GND 4 40 80 (lA 
Current 
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M54/M74HC4028 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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. 

hLH Output Transttion ~ 30 75 95 110 
hHL Ttme 

~ 8 15 19 22 ns 

6.0 7 13 16 19 
tPLH Propagation ~ 96 185 230 280 
IPHL Delay Ttme 

~ 24 37 46 56 ns 

6.0 20 31 39 48 

CtN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Disstpation 39 
pF 

Capacitance 
n Gpo IS defmed as the value of the IC's Infernal eqUIValent capaCitance WhiCh IS calculated from the operatmg current consumptiOn Without load. 
(Refer to Test C~rcu1t). Average oper!lng current can be obtamed by the follow1ng equation. lcc(opr) =Gpo • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS TEST 
WAVEFORM 

A,B,C,D 

y 

(IN-PHASE) 

y 
(OUT-OF-PHASE) 

,.------,;---Vee 

TEST CIRCUIT Icc (Opr.) 

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

5/5 
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M54/74HC4049 
M54/74HC4050 

HC4049 HEX BUFFER/CONVERTER (INVERTER) 
HC4050 HEX BUFFER/CONVERTER 

• HIGH SPEED 
tpo = 9 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 I!A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
/loH/ = loL = 6 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4049B/4050B 

.DESCRIPTION 

The· M54/74HC4049 and the M54/74HC4050 are 
high speed CMOS HEX BUFFER fabricated in sili
con gate C2MOS technology. 

They have the same high speed performance of 
LSTTL combined with true CMOS low power con
sumption. 

The M54175HC4049 is an-inverting buffer, while the 
M54/74HC4050 is a non-inverting buffer. 

The internal circuit is composed of 3 stage or 2-sta
ge inverters, which provides high noise immunity 
and a stable output. 

Input protection circuits are different from those of 
the high speed CMOS IC's. 

The VCC side diodes are designed to allow logic-le
vel convertion from high-level voltages (up to 15 V) 
to IOW'Ievel voltages. 

March 1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

F1R 
(Ceramic Package) 

C1R 
(Chip Carrier) 

ORDER CODES : 
M54HCXXXXF1 R M74HCXXXXM1 R 
M74HCXXXXB1R M74HCXXXXC1R 

PIN CONNECTIONS (top view) 

HC4049 

HC4050· 
-NC 

6Y 

OA 

NC 

SY 

•• 
4Y 

NC= 
No Internal •• 
Connection 
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M54/M74HC4049/4050 

CIRCUIT SCHEMATIC (Per Gate) 

HC4049 HC4050 

--, 
I 
' 

* I 
A v A v 

I 

* I 
_j 

CHIP CARRIER 

HC4049 HC4050 

:= uu u > 
uz z <D 

> 

1A 18 6A 1A 18 6A 

2V 17 NC 2V 17 NC 

NC 16 NC NC 16 NC 
2A 15 sv 2A 15 SY 

3V 1. SA 3V ,. SA 

12 " • 10 11 12 " S-7011 S-7011 

a a 
u < z < > .., "' z ~ ~ 

< z u < > .., "' z ~ ~ 

NC =No Internal Connection 

TRUTH TABLE (HC4049) TRUTH TABLE (HC4050) 

INPUT OUTPUT INPUT OUTPUT 

nA nY nA nY 
L H L L 

H L H H 
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M54/M74HC4049/4050 

PIN DESCRIPTION (HC4049) PIN DESCRIPTION (HC4050) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

2, 4, 6, 10, 1Y to 6Y Data Outputs 2, 4, 6, 10, 1Y to 6Y Data Outputs 
12, 15 12, 15 

3, 5, 7, 9, 1A to 6A Data Inputs 3, 5, 7, 9, 1A to 6A Data Inputs 
11' 14 11' 14 
13, 16 NC Not Connected 13, 16 NC Not Connected 

8 GND Ground (OV) 8 GND Ground (OV) 

1 Vee Positive Supply Voltage 1 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC4049 HC4050 

1A I> 1Y 1A 

2A 2Y 2A 

3A 3A 

4A 4A 

SA SA 

6A 6A 

LC12470 LC12480 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
hK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

lee or IGND DC Vee or Ground Current ±50 rnA 

Po Power Dissipation 500 (*) mW 

Tslg Storage Temperature -65 to+ 150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum RaMgsarethose values beyondwh1chdamageto the dev1ce may occur. Functonal operanan underthesecond10on IS not1mphed. 
(") 500 mW:: 65 °C derate to 300 mW by 10mWfC: 65 °C to 85 °C 
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M54/M74HC4049/4050 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 J.lA 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ 
V1L lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 J.lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

l1 Input Leakage 6.0 V1 =Vee or GND ±0.1 ±1 ±1 JlA 
Current V1 = 15 V ±0.5 +5 

Icc Quiescent Supply 6.0 V1 = Vee or GND 1 10 20 11A 
Current 
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M54/M74HC4049/4050 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

irLH Output Transition ~ 25 60 75 90 
tTHL Time 4.5 50 7 12 15 18 ns 

r-
6.0 6 10 13 15 

trLH Propagation ~ 30 75 95 115 
trHL Delay Time 

~ 
50 9 15 19 23 ns 

6.0 8 13 16 20 

~ 45 100 125 150 

~ 
150 14 20 25 30 ns 

6.0 12 17 21 26 

CrN Input Capacitance 5 10 10 10 pF 

Gpo(') Power Dissipation 26 
pF 

Capacitance 
Cpa IS defined as the value of the IC's 1ntemal equivalent capacitance wh1ch IS calculated from the opemt1ng current consumption Without load (Refer 
to Test C~rcuit). Avemge opert1ng current can be obtained by the following equat1on. lcc(opr) =CPO • Vee • fiN+ Icc (per Gate) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

HC4049 

HC4050 
Vour 
(HC4049) 

Your 
( HC4050) 

S-104l.1 
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M54/M74HC4049/4050 

TEST CIRCUIT Icc (Opr.) 

HC4049 HC4050 

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

6/6 
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M54HC4051 /52/53 
M74HC4051/52/53 

ANALOG MUL TIPLEXER!DEMUL TIPLEXER: 
SINGLE 8 CHANNEL, DUAL 4 CHANNEL, TRIPLE 2 CHANNEL 

• LOW POWER DISSIPATION 
Icc= 41lA (MAX.) AT TA = 25 °C 

• LOGIC LEVEL TRANSLATION TO ENABLE 5V 
LOGIC SIGNAL TO COMMUNICATE WITH 
±5V ANALOG SIGNAL 

• LOW "ON" RESISTANCE: 
?OQ TYP. (Vee- VEE= 4.5 V) 
50Q TYP. (Vee- VEE= 9 V) 

• WIDE ANALOG INPUT VOLTAGE RANGE:±6V 
• FAST SWITCHING: 

tpd = 15 ns (TYP.) AT TA = 25 °C 
• LOW CROSSTALK BETWEEN SWITCHES 
• HIGH ON/OFF OUTPUT VOLTAGE RATIO 
• WIDE OPERATING VOLTAGE RANGE 

(Vee- VEE) = 2V TO 12V 
• LOW SINE WAVE DISTORTION 

0.02% AT Vee- VEE= 9V 
• HIGH NOISE IMMUNITY 

VNIH = VNIL = 28% Vee (MIN.) 
• PIN AND FUNCTION COMPATIBLE WITH 

HCC/HCF4051 /4052/4053B 

DESCRIPTION 

These devices are analog multi~lexer 
demultiplexers in high speed silicon gate C MOS 
technology and they are pin compatible with the 
equivalent metal gate CMOS "4000B" series. These 
analog switches are bidirectional and digitally 

PIN CONNECTION (top view) 

CHANNELS { 4 1 

IN/OUT 6 

COM OUT/IN ' 

CHANNELS { l ' 
IN/OUT S 

INH 5 

Vn 1 

GND a 

October 1993 

HC4051 

16 ~c)c iN/6~imELS {~ 1 

1 CHANNELS COM ·y· OUT /J' 
IN/OUT { 

B 0 Y CHANNELS 3 

3 IN/OUT 1 

11 A INH 6 

TO 8 

' c 

VEE 7 

CND • 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXXF1 R M74HCXXXXM1 R 
M74HCXXXXB1 R M74HCXXXXC1 R 

controlled. 
A built-in level shifting is included to allow them an 
input range of up to± 6V (peak) for an analog signal 
with digital control signal of 0 to 6V. 
VEE supply pin is provided for analog input signals. 
They have an inhibit (IN H) input terminal to disable 
all the switches when high. For operation as a digital 
multiplexer/demultiplexer, VEE is connected to 
GND. 

HC4052 

" Vee {by I 

2} X CHANNELS IN/OUT bx 
I IN/OUT cy 

13 COM "")( OUT/IN ~~'fiNcy ' 

" 0} X CHANNELS IN/OUT ex ' 
3 IN/OUT INH 

" A Yn: 1 

' B GNO a 

HC4053 

16 Vee 

"0 ~~rt;Nby 
u OUT/IN 

ax or oy 

"~ oy} IN/OUT 
12 by 

" A 
IC B 

' c 
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M54/M74HC4051/4052/4053 

DESCRIPTION 

The HC4051 is a single 8 channel multiplexer 
demultiplexer having three binary control inputs A, 
8 and C to select 1 of 8 to be turned on, and 
connected to the output. 

The HC4052 has a pair of four channel multiplexer 
demultiplexer having two control inputs A and 8 that 

CHIP CARRIER 

select one of four channels of the two sections. 

The HC4053 is a triple two channel multiplexer 
demultiplexer having three separate digital control 
inputs A, 8 and C to select independently one of a 
pair of channles. 

HC4051 HC4052 HC4053 

0 i:l 
"' .. z > N 8 ~ ,. 1; u ~ N " > 

COM. 3 2 1 20 19 

OUT/IN 18 1X 

17 0 COMMON 1N/OUT OUT/IN 
··~· cY aX or oY 

16 NC NC aY IN/OUT 

5 15 3 

IN H. 8 14 A 

ox NC NC 
IN/OUT 

aX IN/OUT 
3X eX 

IN H. A 
9 10 11 12 13 

u 0 

> z (.J 

<.:> z 0 CD PC11.t.40 

t:l@ u 

"' 
w c > (!) " < PC11.t50 w " g u m > " PC11-4~0 

TRUTH TABLE (HC4051) TRUTH TABLE (HC4052) 

INPUT STATES 
"ON" CHANNEL 

INPUT STATES 
"ON" CHANNELS 

INHIBIT c B A INHIBIT B A 

L L L L 0 L L L OX, OY 

L L L H 1 L L H 1X, 1Y 

L L H L 2 L H L 2X, 2Y 

L L H H 3 L H H 3X, 3Y 

L H L L 4 H X X NONE 

L H L H 5 X: DON"T CARE 

L H H L 6 
L H H H 7 TRUTH TABLE (HC4053) 
H X X X NONE 

X: DON"T CARE INPUT"STATES 
"ON" CHANNELS 

INHIBIT A orB or C 

L L ax or bx or ex 

L H av or bv or cv 

H X NONE 

X: DON"T CARE 
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M54/M7 4HC4051/4052/4053 

IEC LOGIC SYMBOLS 

HC4051 HC4052 HC4053 

1 y 

2 Y (4) n 
3 y c-COM •. .>..:..<.....:.--jL ___ j 

n (3) 
cy 

LCI3040 

PIN DESCRIPTION (HC4051) PIN DESCRIPTION (HC4052) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

3 COM Common Output/input 1, 5, 2, 4 OYTO 3Y Independent Input/Outputs 
OUT/IN 6 INH INHIBIT Input 

6 INH INHIBIT Input 7 VEE Neaative Supply Voltaoe 
7 VEE NeQative Supply VoltaQe 10,9 A,B Select Inputs 

11, 10, 9 A,B,C Select Inputs 12, 14, 15, OXT03X Independent Input/Outputs 
13, 14, 15, OT07 Independent Input/Outputs 11 

12, 1,5,2 4 3 COMY Common X Output/input 
8 GND Ground (OV) OUT/IN 

16 Vee Positive Supply VoltaQe 13 COMX Common V Output/input 
OUT/IN 

8 GND Ground (OV) 
PIN DESCRIPTION (HC4053) 16 Vee Positive SupQiy_ Voltage 

PIN No SYMBOL NAME AND FUNCTION 
2,1 bx, by Independent Input/Outputs 

5,3 ex,ey Independent Input/Outputs 

6 INH INHIBIT Input 

7 VEE Neoative Supply Voltaae 

11, 10, 9 A,B,C Select Inputs 

12,13 ax, ay Independent Input/Outputs 

14,15,4 ax TO ey Common Output/input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

L~, ~~~~~~~~~.----------------------~3~'1~0 
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M54/M74HC4051/4052/4053 

FUNCTIONAL DIAGRAM 

HC4051 

Voo (16} 

l 
1 

A 

~ 

B -
10} 

LOGIC LEVEL 
CONVERSION 

£.____ 
(9) 

INH -
(6) 

I 
I 

I 
Vss (8) VEE (7) 

·HC4052 

Voo (1 6) 

I 
I 

A 

10)" 

B LOGIC LEVEL 
(~ CONVERSION 

NH 

(~ 

I 
I 

I 
Vss (B) VEE (7) 
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/7 6 l (4} (2) 

BINARY TO 
1 OF B 

DECODER 
WITH 

INHIBIT 

I 

I 

BINARY TO 
1 OF 4 

DECODER 
WITH 

INHIBIT 

I 

CHANNELS IN/OUT 

5 4 3 2 1 0 
(5) (1)(12)(15)(T(1~ 

LC1299D 

::J;C 
--op 
+ 
+ 
+ 
+ 
+ 

X CHANNELS IN/OUT 

~ 
3X 2X 1X ox 
(11)(15}(T(1~ 

co 
au 

MMON 
T/IN 

~ 3) 

COM 
OUT ~ 

-QJ-

MON X 
/IN 

~ ) 

+ 
'lC 
~ 
~ 

rDP-

I 
(1) (5) (2) (4) 
OY 1Y 2Y 3Y 

'---y-/ 

MON Y 
/IN 

COM 
OUT 

~ 

Y CHANNELS IN OUT I LC13000 

L·· SliS·TliOMSON. ---------
.I I ~UII:OO!!I!OO'Ii'llil@llllll©$ 



FUNCTIONAL DIAGRAM 

HC4053 

LOGIC LEVEL Voo (16) 
CONVERSION 1 l J 

A 

~ 

8 ;--

-
10) 

~ 
e 
-
(9) 

NH 

(~ 

I 
I 

r 
Vss (8) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage Range 

Vee- VEE Supply Voltage Range 

VIN Control Input Voltage 

v11o Switch 110 Voltage 

lcK Control input Diode Current 

hoK 110 Diode Current 

lr Switch Through Current 

Icc DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (1 0 sec) 

I 

I 

BINARY TO 
1 OF 2 

DECODER 
WITH 

INHIBIT 

/ / 
cy 
(3) 

M54/M7 4HC4051/4052/4053 

ex 
(5) 

IN/OUT 
A. 

\. 
by bx ay ax 
(1) (2) (13) (12) 

I 
l ~ G 

'--i"""" 

T/IN 
or oy 

4) 

T/IN 
or by r--;G"' ou 

-,- bx 

+ (1 5) 

-TG ou 
ex '--i"""" 

T/IN 
or cy 

-op- ( 4) 

ICHCIIO 

Value Unit 
-0.5 to +7 v 

-0.5to13 v 

-0.5 to Vee + 0.5 v 

VEE- 0.5 to Vee + 0.5 v 

+20 rnA 
+20 rnA 
+25 rnA 
+50 rnA 

500 (*) mW 

-65 to +150 oc 
300 oc 

.. 
Absolute Max1mum Rattngs are those values beyond which damageto1he dev1oe may occur. Functional operation under1hese conditions IS not 1mphed. 
(*) 500 mW: =65 'C derateto300 mW by 10mWfC: 65 'C to 85 'C 

5/10 

1083 



M54/M74HC4051/4052/4053 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
VEE Supply Voltage -6 to 0 v 

Vee- VEE Supply Voltage 2 to 12 v 
VIN Input Voltage 0 to Vee v 
V110 lnpuVOutput Voltage VEE to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input R1se and Fall Time Vee= 2V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 

DC SPECIFICATIONS 

Test Conditions Value 

Symbol Parameter Vee VEE 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (V) 

Min. Typ. Max. Min. Max. Min. Max. 

VIHC High Level 2.0 1.5 1.5 1.5 
Control input 4.5 3.15 3.15 3.15 v 
Voltage 

6.0 4.2 4.2 4.2 

VILC Low Level 2.0 0.5 0.5 0.5 
Control Input 4.5 1.35 1.35 1.35 v 
Voltage 

6.0 1.8 1.8 1.8 

RoN ON Resistance 4.5 GND V1N = VIHC Or VILC 85 180 225 270 

4.5 -4.5 V11o =Vee to VEE 55 120 150 180 

6.0 -6.0 
l11o ~ 2 mA 

50 100 125 150 
Q 

2.0 GND V1N = V1He or V1Le 150 

4.5 GND V110 =Vee or VEE 70 150 190 230 

4.5 -4.5 lira~ 2 mA 
50 100 125 150 

6.0 -6.0 45 80 100 120 

I'> RoN Difference of 4.5 GND 
V1N = V1Hc or V1Lc 

10 30 35 45 
ON ReSIStance 4.5 -4.5 V11o = Vee or VEE 5 12 15 18 Q 
Between 

6.0 -6.0 l11o ~ 2 mA 5 10 12 15 Switches 

I oFF lnpuVOutput 6.0 GND Vas= Vee or ±0.06 ±0.6 ±1.2 
Leakage GND ±0.1 ±1 ±2 J.!A Current 6.0 -6.0 V1s = GND or Vee 
(SWITCH OFF) V1N = V1Lc or V1Hc 

hz Switch Input 6.0 GND Vas= Vee or ±0.06 ±0.6 ±1.2 
Leakage Current GND ±0.1 ±1 ±2 J.!A (SWITCH ON, 6.0 -6.0 V1N = V1He or VILC 
OUTPUT OPEN) 

i1N Control Input 
6.0 GND V1N = Vee or GND ±0.1 ±0.1 ±1 J.!A 

Current 

Icc Quiescent 6.0 GND 
V1N =Vee or GND 

4 40 80 J.!A 
Supply Current 6.0 -6.0 8 80 160 
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M54/M7 4HC4051/4052/4053 

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

Test Conditions Value 

Symbol Parameter Vee Vee 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (V) 

Min. Typ. Max. Min. Max. Min. Max. 

<1>1/0 Phase Difference 2.0 GND 25 60 75 90 
Between Input 4.5 GND 6 12 15 18 ns 
and Output 

6.0 GND 5 10 13 15 

4.5 -4.5 4 

tpzL Output Enable 2.0 GND RL = 1KQ 64 225 280 340 
tpzH Time 4.5 GND 18 45 56 68 

(for 4051 /4052) 
ns 

6.0 GND 15 38 48 58 

4.5 -4.5 18 

tpzL Output Enable 2.0 GND RL = 1KQ 50 225 280 340 
tpzH Time 4.5 GND 14 45 56 68 

(for 4053) 
ns 

6.0 GND 12 38 48 58 

4.5 -4.5 14 

tPLZ Output Disable 2.0 GND RL = 1KQ 100 250 315 375 
tPHZ T1me 4.5 GND 33 50 63 7 

(for 4051/4052) 
ns 

6.0 GND 28 43 54 64 

4.5 -4.5 29 

tPLZ Output Disable 2.0 GND RL = 1KQ 95 225 280 340 
tPHZ Time 4.5 GND 30 45 56 68 

(for 4053) 
ns 

6.0 GND 26 38 48 58 

4.5 -4.5 26 

CiN Input Capacitance 5 10 10 10 pF 

C110 Common Terminal HC4051 36 70 70 70 
Capacitance 5.0 -5.0 HC4052 19 40 40 40 pF 

HC4053 11 20 20 20 

C11o Switch Terminal HC4051 7 15 15 15 
Capacitance 5.0 -5.0 HC4052 7 15 15 15 pF 

HC4053 7 15 15 15 

C1os Feed Through HC4051 0.95 2 2 2 
Capacitance 5.0 -5.0 HC4052 0.85 2 2 2 pF 

HC4053 0.75 2 2 2 

Cpo (*) Power Dissipation 5.0 GND HC4051 70 
Capacitance HC4052 71 pF 

HC4053 67 
n Gpo IS defined as the value of the IC's Jntemal equivalent capaCitance Which IS calculated from the operatJng current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equatJon. lcc(opr) = Cro • Vee • f1N + Icc 
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M54/M7 4HC4051/4052/4053 

ANALOG SWITCH CHARACTERISTICS (GND = 0 V TA = 25 °C) 

Test Conditions 
Symbol Parameter Vee VEE VIN 

(V) (V) (Vp-p) 

Sine Wave 2.25 2.25 4 f1N = 1 KHz RL = 10 KQ CL =50 pF 
Distortion 4.5 -4.5 8 

6.0 -6.0 1 1 

fMAX Frequency Adjust f1N voltage to Obtain 0 dBm at Vas. ALL(") 
Response 

2.25 -2.25 
Increase f1N Frequency until dB Meter HC4051 (**) 

(SwitehON) Reads -3dB HC4052 (**) 
RL =50 n CL = 10 pF f1N = 1 KHz HC4053 (**) 

4.5 -4.5 
sine wave 

ALL(*) 

HC4051 (**) 
HC4052 (**) 
HC4053 (**) 

6.0 -6.0 ALL(*) 

HC4051 (**) 
HC4052 (**) 
HC4053 (**) 

Feedthrough 2.25 -2.25 V1N is centered at (Vee - VEE)/2. 
Attenuation 4.5 -4.5 Adjust input for 0 dBm 
(Switch OFF) 

6.0 -6.0 
RL= 600 Q CL =50 pF f1N = 1 KHz sine wave 

Crosstalk 2.25 -2.25 Adjust RL at set up so that Is = OA 
(Control Input to 4.5 -4.5 RL = 600 Q CL =50 pF 
Signal Output) 

6.0 -6.0 
f1N = 1 MHz square wave 

Crosstalk 2.25 -2.25 Adjust V1N to Obtain 0 dBm at Input 
(Between Any 4.5 -4.5 RL = 6oo n CL=50pF f1N = 1 MHz sine wave 
Switches) 

6.0 -6.0 
("):Input COMMON Term1nal, and measured at SWITCH Term1nal. 
(""):Input SWITCH Terminal, and measured at COMMON Terminal. 
NOTE: These characteristics are determined by design of devices. 
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Value 
Unit 

Typ. 

0.025 

0.020 % 

0.018 

120 

45 
70 
95 

190 

70 MHz 

110 
150 

200 

85 
140 
190 

~ 
~ dB 

-50 

___§Q_ 
____!iQ_ mV 

200 

-50 -
-50 dB 

-
-50 



SWITCHING CHARACTERISTICS TEST CIRCUIT 

S.-10350 

BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 

GND (Vss) 

C~oC11o 

GND (VssJ 

GND (Vss) 

s- 1oJs~ 

M54/M7 4HC4051 /4052/4053 

CROSSTALK (control to output) 

F\_ 
fROM 
P.G. 

Vee 

r-·-6.--l 
' SELECT 

INPUT i 

i . 
. GNO I g l.-·-·-r v;E? "' 

S- 10JS2 

CROSSTALK BETWEEN ANY TWO 
SWITCHES 

GND (VssJ 
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M54/M74HC4051/4052/4053 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

-., 

Vc 

=GNO) 

tpzH 

Vo;1 
(S1 = GND, S2 =Vee) 

tPZL 

CHANNEL RESISTANCE (RoN) 

Vr-O 

r------------{vr----------. 
1001JA 

I 
GND 

6ns 

90% 

50% 

10% 

90% 
SO% 

10% 

150% 

\ 
t\0% 

5-1129 
L- -c;>-- _j Vr-o 

.J.. R 0 N = ---;Q-"' ( ll) 
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6ns 

90% 

50% 

10% GND 

Vee 

GND 

I~ 
GND 

leHZ 

£. 
Vee 

tPlZ 

SCD746D 

Icc (Opr.) 

r,I':c 
1---1~--0.:C::..._ __ --, V CC 1 

I 

I 

S-7130 

L ----:r---J 



M54HC4060 
M74HC4060 

14 STAGE BINARY COUNTER/OSCILLATOR 

• HIGH SPEED 
fMAX =58 MHz {TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc =4!-LA (MAX.) ATTA= 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4060B 

DESCRIPTION 

The M54/74HC4060 is a high speed CMOS 14-
STAGE BINARY COUNTER/OSCILLATOR fabri
cated in silicon gate C2MOS technology. It has the 
same high speed performance of LSTTL combined 
with true CMOS low power consumption. It operates 
ten times faster than metal-gate C2MOS IC (4060B) 
with the same power dissipation. 

The oscillator configuration allows design of either 
RC or crystal oscillator circuits. A high level on the 
CLEAR accomplishes the reset function, i.e. all 
counter outputs are made low and the oscillator is 
disabled. 

A negative transition on the clock input increments 
the counter. Ten kinds of divided output are provi
ded ; 4 to 1 0 and 12 to 14 stage inclusive. The ma
ximum division available at 012 is 1/16384 f 
oscillator. 

The 01 input and the CLEAR input are equipped 
with protection circuits against static discharge and 
transient excess voltage. 

March 1993 

NC= 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4060F1R M74HC4060M1R 
M74HC4060B1R M74HC4060C1R 

PIN CONNECTIONS (top view) 

M N U U 0 
- - z u -
0 0 > 0 

No Internal 
Connectron 
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M54/M7 4HC4060 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

TRUTH TABLE 

ol CLEAR 

X H 

l_ L 

s L 
X: DON'T CARE 

LOGIC DIAGRAM 

277 

1090 

INPUT 

r Vee 

~-----

GND GND _... --

FUNCTION 
COUNTER IS RESET TO ZERO STATE 
oO OUTPUT GOES TO HIGH LEVEL 
aO OUTPUT GOES TO LOW LEVEL 

COUNT UP ONE STEP 

NO CHANGE 

~ SCS-ntDMSDN ... "f I ~UI!li'J@IliUl!!WL'l@ll!U©$ 



PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1, 2, 3 Q12 to Q14 Counter Outputs 

7, 5, 4, 6, Q4 to 010 Counter Outputs 
14, 13, 15 

9 00 External Capacitor 
Connection 

10 00 External Resistor 
Connection 

11 01 Clock Input/Oscillator Pin 

12 CLEAR Master Reset 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

M54/M74HC4060 

IEC LOGIC SYMBOL 

~0 

~0 

it 
CLR 

LC12.250 

Value 

-0.5 to +7 

-0.5 to V cc + 0.5 

-0.5 to Vee+ 0.5 

±20 

+ 20 

0~ 

05 

06 

07 

08 

09 

010 

012 

013 

014 

Unit 

v 
v 
v 

rnA 

rnA 

lo DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current +50 rnA 

Po Power Dissipation 500 (*) mW 

Tstq Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum Ratings are those values beyondwh1ch damage to the dev1ce may occur. FunCtional operation under these condition 1s not1mphed. 
(*) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 0 to 400 
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M54/M74HC4060 

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 ~ 1.5 1.5 1.5 
Voltage ....i:§_ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage ....i:§_ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ VI= 
1.9 2.0 1.9 1.9 

Output Voltage ....i:§_ V1H 
lo=-20 J.lA 4.4 4.5 4.4 4.4 

(QOutputs) v 
....§:Q_ or 5.9 6.0 5.9 5.9 

....i:§_ 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 ~ VI= 
0.0 0.1 0.1 0.1 

Voltage ....i:§_ V1H 
lo= 20 J.lA 0.0 0.1 0.1 0.1 

(Q Outputs) v 
....§:Q_ or 0.0 0.1 0.1 0.1 

....i:§_ V1L 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 

VoH High Level ~ V1 = 1.8 2.0 1.8 1.8 
Output Voltage 4.5 V1H 

lo=-20 J.lA 4.4 4.5 4.0 4.0 v 
(oO, oO Output) - or 

6.0 
V1L 

5.5 5.9 5.5 5.5 

VoL Low Level Output ~ V1 = 0.0 0.2 0.2 0.2 
Volta_gg_ ....i:§_ V1H 

lo= 20 J.lA 0.0 0.5 0.5 0.5 v 
(oO, oO Output) or 

6.0 
V1L 

0.1 0.5 0.5 0.5 

!1 Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 11A 
Current 
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M54/M74HC4060 

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = h = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition 2.0 - 30 75 95 110 
lrHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 170 300 375 450 
tPHL Delay Time 

~ 41 60 75 90 ns 
(01- 04) 

6.0 30 51 64 76 

tpo Propagation Delay ~ 32 75 95 110 
Time Difference ~ 7 15 19 22 ns 
(Qn-0n+1) 

6.0 5 13 16 19 

IPLH Propagation ~ 85 195 245 295 
IPHL DelayT1me 

~ 23 39 49 59 ns 
(CLEAR -On) 

6.0 17 33 42 50 

I MAX Maximum Clock ~ 6 12 5 4 
Frequency 

~ 30 50 24 20 ns 

6.0 35 65 28 24 

tw(H) Minimum Pulse ~ 30 75 95 110 
!w(L) Width (Bi) 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

!w(Hl Minimum Pulse ~ 30 75 95 110 
Width (CLEAR) 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

I REM Minimum ~ 40 100 125 150 
Removal Time 

~ 10 20 25 30 ns 

6.0 9 17 21 26 

C1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 27 
pF 

Capacitance 
("} Cpo is defined as the value of the IC's internal equivalent capaCitance wh1ch IS calculated from the operating current consumption Without load. 
(Refer to Test Circuit} Average operting current can be obtained by the following equabon. lcc(opr) =CPO • Voc • f1N +lac 
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M54/M74HC4060 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

IPLH, IPHL (CLOCK-0) tw (CLOCK) 

6ns 6ns 

O< 

tPLH. tPHL (On- On+ 1) 

QN 

ON+l 

s -10459 

TEST CIRCUIT Icc (Opr.) 

5-10,53 

IPHL (CLEAR-On), tw (CLEAR) 

CLEAR 

ON 

ON 

ON+1 

Vee 

6ns 6ns 

1THL 

· 0tiNPUTtr= It= 6 ns 
DUTY=50% 

Note : When CR or crystal oscillatton circuit is adopted, the dynamic power dissipation will be greater than the measured value from the test 
circUit shown left, because these oscilhon circuits spend much supply current. 
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TYPICAL CLOCK DRIVE CIRCUITS 

EXTERNAL CLOCK DRIVE 

S-10~54 

~ 
~ 

OPEN 

M54/M74HC4060 

TYPICAL CIRCUIT TYPICAL CRYSTAL CIRCUIT 

ex 

R 8 :2RX -10RX 
S-10t.55 
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• HIGH SPEED 
tpo = 7 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 f.!A (MAX.) AT TA = 25 'C 

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

• LOW "ON" RESISTANCE 
RoN= 50 Q (TYP.) AT Vee= 9 V, luo = 100 f.!A 

• SINE WAVE DISTORTION 
• 0.042% (TYP.) AT Vee= 4V f =1KHz 
• WIDE OPERATING VOLTAGE RANGE 

Vee (OPR) = 2 V TO 12 V 
• PIN AND FUNCTION COMPATIBLE 

WITH 4066B 

DESCRIPTION 

The M54/74HC4066 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C2MOS technology. It has high speed performance 
combined with true CMOS low power consumption. 

The C input is provided to control the switch ; the 
switch is ON when· the C input is held high and off 
when C is held low. 

October 1993 

M54HC4066 
M74HC4066 

QUAD BILATERAL SWITCH 

NC= 

B1R 
(Plastic Package) 

~ 
F1R 

(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4066F1 R M74HC4066M1 R 
M74HC4066B1R M74HC4066C1R 

PIN CONNECTIONS (top view) 

No Internal 
Connection 
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M54/M74HC4066 

IEC LOGIC SYMBOL LOGIC DIAGRAM 

1C 

1 1/0 

2C 
0/1 

2 1/0 

3C 

3 1/0 

4C 

4 1/0 LC 12380 

LC12391 

PIN DESCRIPTION TRUTH TABLE 

PIN No SYMBOL NAME AND FUNCTION CONTROL SWITCH FUNCTION 

1, 4, 8, 11 1to41/0 Independent H ON 
Inputs/Outputs L OFF 

2,3,9, 10 1to40/l Independent 
Outputs/Inputs 

13,5,6, 12 1C to 4C Enable Inputs (Active 
HIGH) 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 13 v 

V1N DC Input Voltage -0.5 to Vee+ 0.5 v 

v11o DC lnpuVOutput Voltage -0.5 to Vee + 0.5 v 

loK Control Input DC Diode Current +20 rnA 

i10K 110 DC Diode Current +20 rnA 

lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Ts1a Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngsare those values beyondwh1ch damage to the dev1ce may occur. Functional operation under these condJtJon IS not 1mphed. 
(') 500 mW: = 65 °C derate to 300 mW by 1 OmWfC: 65 °C to 85 °C 
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M54/M74HC4066 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 12 v 

V1N Input Voltage (Control) 0 to Vee v 

Vvo Input/Output Voltage 0 to Vee v 

Top Operating Temperature: M54HC Series -55 to +125 oc 
M74HC Series -40 to +85 oc 

tr.lt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V Oto 400 

Vcc=10V Oto 250 

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. 

VJHC High Level ~ 1.5 1.5 1.5 
Control Input 4.5 3.15 3.15 3.15 v Voltage t---

~ 6.3 6.3 6.3 
12.0 8.4 8.4 8.4 

VJLC Low Level ~ 0.5 0.5 0.5 
Control Input 

~ 1.35 1.35 1.35 v Voltage 
~ 2.7 2.7 2.7 

12.0 3.6 3.6 3.6 

RoN ON Resistance ~ VJN =VJHC 96 170 200 250 

~ 
Vvo =Vee to GND 55 85 100 150 

12.0 
Iva,; 1 rnA 

45 80 90 120 n 

~ V1N = VIHC 70 100 130 160 

~ 
Vv:J =Vee or GND 50 75 95 115 

12.0 
Iva,; 1 rnA 

45 70 90 110 

~RON Difference of ON ~ VJN =VJHC 10 
Resistance 

~ Vv:J =Vee or GND 5 n 
Between Switches 

12.0 
lvo,; 1 rnA 

5 

I oFF Input/Output Vos = Vee or GND ±0.1 ±1 ±2 !!A 
Leakage Current 12.0 V,s =Vee or GND 
(SWITCH OFF) VJN = VJLC 

liZ Switch Input ±0.1 ±1 ±2 !!A 
Leakage Current 

12.0 
Vos = Vee or GND 

(SWITCH ON, v,N = v,Hc 
OUTPUT OPEN) 

IN Control Input 
6.0 

VN =Vee or GND ±0.1 ±1 ±1 !!A 
Current 

Icc Quiescent Supply ...§:Q_ V"' =Vee or GND 1 10 20 !!A 
Current 

~ 4 40 80 

12.0 8 80 160 
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M54/M74HC4066 

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. 

0LO Phase Difference ~ 10 50 65 75 
Between Input 

~ 4 10 13 15 ns 
and Output 

~ 3 8 10 13 

12.0 3 7 9 10 

tPZL Output Enable ~ RL= 1Kn 18 100 125 150 
lpZH lime 

~ 8 20 25 30 ns 

~ 6 12 22 27 

12.0 6 12 18 25 

tP!Z Output Disable ~ RL= 1Kn 20 115 145 175 
!pHZ Time 

~ 10 23 29 35 ns 
_il:Q_ 8 20 25 30 

12.0 8 18 22 27 

Maximum Control _g,Q__ RL=1Kn 30 
Input Frequency ___±§__ CL= 15 pF 30 MHz 

_il:Q_ Vour = 112 Vee 
30 

12.0 30 

C1N Input Capacitance 5 10 10 10 pF 

Guo Switch Terminal 6 
pF 

Capacitance 

C1os Feed Through 0.5 
pF 

Capacitance 

Gpo(*) Power Dissipation 15 
pF 

Capacitance 
(') C,.o IS defined as the value of the IC"s Internal eqUivalent capacitance wh1ch 1s calculated from the operaMg current consumpbon Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) =CPO· Vee • f1N + Icc 

ANALOG SWITCH CHARACTERISTICS (GND = 0 V TA = 25 °C) 

Test Conditions Value 
Symbol Parameter Vee VIN Unit 

(V) (Vp-p) Typ. 

Sine Wave Distortion (THD) 4.5 4 f1N =1KHz RL= 10 Kn CL=50pF ~ % 
9.0 8 0.04 

!MAX Frequency Response ___±§__ Adjust f1N voHage to Obtain 0 dBm at Vas. ~ 
(Switch ON) 9.0 Increase fiN Frequency until dB Meter reads -3dB 200 MHz 

RL=50Q CL= 10pF 

Feedthrough Attenuation ~ V1N is centered at VCC/2. Adjust input for 0 dBm __:§Q_ 
dB (Switch OFF) 9.0 RL=600Q CL=50pF f1N = 1 MHz sine wave .£0 

Crosstalk (Control Input to ~ RL=600Q CL=50pF _____§Q_ mV Signal Output) 9.0 f1N = 1 MHz square wave (tr = tr = 6ns) 100 

Crosstalk (Between Any ~ Adjust V!N to Obtain 0 dBm at input ~ dB Switches) 9.0 RL=600Q CL=50pF f1N = 1 MHz sine wave .£0 

4/6 Jill..•'/ SGS·ntOMSON 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

CROSSTALK (control to output) 

F\_ 
~R8M---<>--~ 

S- 10352 

BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 

GND (Vss) 

i I 
l_ ____ GND _ J 

s- 10JS5 

GND (Vss) 

Vee 

10pF 

M54/M74HC4066 

6ns 6ns 

Vc 

Voti 
(51 :GN0,52=Ycc) 

CROSSTALK BETWEEN ANY TWO 
SWITCHES 

v,"%]vccl2 

S-10351 

j-,-L~ 
v,N --o:''c..' 0'-K '::>l-'O::_Il'CI>--.---

MAXIMUM CONTROL FREQUENCY 

~--;{ 
+vee 

s- 10156 
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M54/M7 4HC4066 

CHANNEL RESISTANCE (RoN) 

VJ.O 

r---------~v~--------~ 

1001JA 

616 

1102 

Icc (Opr.) 

s- 7130 

I 
I 

L ---~---J 



• HIGH SPEED 
tpo = 9 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 11A (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

a PIN AND FUNCTION COMPATIBLE 
WITH 4072B 

DESCRIPTION 

The M54/74HC4072 is a high speed CMOS DUAL 
4-INPUT OR GATE fabricated in silicon gate 
C2MOS 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 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. 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

-----~ 

GND GND -- _._ 

October 1992 

NC~ 

M54HC4072 
M74HC4072 

DUAL 4 INPUT OR GATE 

B1R 
(Plastic Package) 

F1R 
(Ceram1c Package) 

M1R C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HC4072F1 R M74HC4072M 1 R 
M74HC407281 R M74HC4072C1 R 

PIN CONNECTIONS (top view) 

18 

NC 

1C 

1C 

1 D 

;:: ;:: 
0 

u 0 
z > 

2Y 

20 

2C 

18 

1A 

NC 

>-
N 

20 

Ne 

2C 

Ne 

28 

No Internal 
Connection u 

z 
0 
z 

"' 
(J u ~ z z 

PC11100 
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M54/M7 4HC4072 

TRUTH TABLE 

A B c D y 

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

X X X H H 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 
2,3,4, 5 1A to 1 D Data Inputs 

9, 10, 11,12 2A to 2D Data Inputs 

1' 13 1Yto 2Y Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

A 

B 

c 
D 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or iGNo DC Vee or Ground Current 

Po Power Dissipation 

Tst Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

lA 

18 

1C 
lY 

10 

2A 

28 

2C 

20 

LC12040 

v 

Value Unit 
-0.5 to +7 v 

-0.5 to Vee+ 0.5 v 
-0.5 to Vee + 0.5 v 

+ 20 mA 

± 20 mA 

+ 25 mA 

+50 mA 

soon mW 

-65 to+ 150 oc 
300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1t1on IS not 1m plied 
(') 500 mW: "65 'C derate to 300 mW by 1 OmW!'C: 65 'C to 85 'C 
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M54/M74HC4072 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o 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. I Max. 

VrH High Level Input 2.0 1.5 1.5 1.5 -
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VrH 

lo=-20 11A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ VrL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 I 
VoL Low Level Output ~ Vr = 

0.0 0.1 0.1 0.1 
Voltage 

~ VrH 
Ia= 20 IJA 0.0 0.1 0.1 0.1 

v 
~ or 0.0 0.1 0.1 0.1 

~ 
VrL lo= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 I 0.40 

lr Input Leakage 
6.0 

Vr = Vee or GND ±0.1 ±1 ±1 IJA 
Current 

Icc Quiescent Supply 6.0 Vr = Vee or GND 1 10 20 IJA 
Current 
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M54/M7 4H C4072 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition ~ 30 75 95 110 
hHL Time 

~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagat1on ~ 36 100 125 150 
tPHL Delay T1me 

~ 12 20 25 30 ns 

6.0 10 17 21 26 
c,N Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 22 
pF 

Capacitance 
( ) Gpo 1s def1ned as the value of the IC s Internal equivalent capacitance wh1ch 1s calculated from the operating current consumption Without load 
(Refer to Test CirCUit). Average operllng current can be obtamed by the fotlowmg equation lce(opr) =Gpo • Vee • f1N + lee/2 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6 ns 

5-10l.)2 

s -10183 

TEST CIRCUIT Icc (Opr.) 

5-1043) 

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

4/4 

1106 



• HIGHSPEED 
tpo = 8 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
lee= 1 f.!A (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
4075B 

DESCRIPTION 

The M54/7 4HC4075 is a high speed CMOS TRIPLE 
3-INPUT OR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

The internal circuit is composed of 4 stages 
including buffered output, which gives high noise 
immunity and a stable output. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND ... 

October 1992 

NC~ 

M54HC4075 
M74HC4075 

TRIPLE 3 INPUT OR GATE 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4075F1 R M74HC4075M1 R 
M74HC4075B1 R M74HC4075C1 R 

PIN CONNECTIONS (top view) 

u u u 
z~ M 

JB 

NC 

3A 
NC 
JV 

No Internal 
Connection 

0 
> z u u > 
..-C) Z N N 
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M54/M74HC4075 

TRUTH TABLE IEC LOGIC SYMBOL 

A B c y 

L L L L 

H X X H 

X H X H 
1A 

X X H H 
18 1Y 

1C 

2A 

PIN DESCRIPTION 28 2Y 

2C 
PIN No SYMBOL NAME AND FUNCTION 

3A 

3, 1' 11 1A to 3A Data Inputs 
38 

4, 2, 12 1 B to 38 Data Inputs 
3C 

5,8, 13 1C to 3C Data Inputs 

6,9, 10 1Y to 3Y Data Outputs 
LC12050 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT (Per Gate) 

v 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 
Vee Supply Voltage -0.5 to +7 v 

V1 DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK 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 IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500(') mW 

TstQ Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Rat1ngsarethose values beyond which damage to the dev1ce may occur. Functional opera~on underthesecond1t1on is not 1m plied. 
(") 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 
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M54/M74HC4075 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 
lr, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VrH High Level Input __3._9__ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

VrL Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level ~ Vr = 
1.9 2.0 1.9 1.9 

Output Voltage ....i2.. VrH 
lo=-20 ~ 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ VrL 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 ~ Vr = 
0.0 0.1 0.1 0.1 

Voltage ....i2.. VrH 
lo= 20 ~ 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 v 

....i2.. VrL 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 

lr Input Leakage 
6.0 Vr =Vee or GND ±0.1 ±1 ±1 11A 

Current 

Icc Quiescent Supply 6.0 Vr = Vee or GND 1 10 20 11A 
Current 
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M54/M74HC4075 

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. 

hLH Output Transition ~ 30 75 95 110 
hHL Time 4.5 8 15 19 22 ns 

-
6.0 7 13 16 19 

IPLH Propagation ~ 40 80 100 120 
tPHL Delay Time ~ 10 16 20 24 ns 

6.0 9 14 17 20 

C1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 24 
pF 

Capacitance 
(") C.o 1s defined as the value of the IC"s Internal equwalent capacitance wh1ch Is calculated from the operabng current consumpnon Without load. 
(Refer to Test CircuU). Average operllng current can be obtained by the following equation. lcc(opr) =CPO • Vee • fiN+ lcc/3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

vee 

viN 

GNO 

Your 
VOL 

S-10186 

S-10183 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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• HIGH SPEED 
tpo = 13 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 11A (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10LSTTLLOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4078B 

DESCRIPTION 

The M54/74HC4078 is a high speed CMOS 8 
INPUT NOR/OR GATE fabricated in silicon gate 
C2MOS technology. It has the same high speed 
performance of LSTTL combined with true CMOS 
low power consumption. 

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

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee Vee~--: 

~ 

-CJ-f'~ INPUT 
~ 

~-----

GND GND 1--J 
·-'-

October j 992 

NC= 

M54HC4078 
M74HC4078 

8 INPUT NOR/OR GATE 

~ 
B1R 

(PlastiC Package) 
F1R 

(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4078F1 R M74HC4078M1 R 
M74HC4078B1 R M74HC4078C1 R 

PIN CONNECTIONS (top view) 

<t > U U X 
z 0 

> 

G 

NC 

No Internal 
Connection u ~ u u 

Z C!:l Z Z LLI 
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M54/M74HC4078 

TRUTH TABLE 

'INPUTS 
OUTPUTS. 

X y 

ALL INPUTS "L" H L 

OTHER POSSIBILITIES L H 

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

2, 3, 4, 5, A to H Data Inputs 
9, 10, 11,12 

1' 13 Y,X Data Outputs 

7 GND Ground (OV) 

14 Vee Positive Supply Voltage 

SCHEMATIC CIRCUIT 

A 

B 

c 
D 

E 

F 

G 

H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supoly Voltage 

Vt DC Input Voltage 

Vo DC Output Voltage 

ltK DC lnout Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation. 

Tsta Storage Temperature 

TL Lead Temperature (1 0 sec) 

IEC LOGIC SYMBOL 

A ;;1 

8 

c 
D 

E 

F 

G 

H 

LC12060 

y 

X 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee+ 0.5 v 
-0.5 to Vee+ 0.5 v 

+ 20 mA 

+ 20 mA 

+ 25 mA 

+50 mA 

soon mW 

-65 to +150 ac 

300 oc 

Absolute Maximum Ratings are those values beyond which damage to the device may occur Functional operat1on under these cond1tion is not implied 
(").500 mW: : 65 'C derate to 300 mW by 1 OmWt'C: 65 'C to 85 'C 

2/4 l:fi' ~~~~m~~r::O!~:t --------------
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M54/M74HC4078 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input 2.0 1.5 1.5 1.5 -
Voltage 1--- v 

~ 3.15 3.15 3.15 

6.0 4.2 4.2 4.2 

VIL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ Vt = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 j.iA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 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 ~ VI= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 j.iA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VtL 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 

II Input Leakage 
6.0 Vt =Vee or GND ±0.1 ±1 ±1 j.iA 

Current 

Icc Quiescent Supply 6.0 Vt = Vee or GND 1 10 20 llA 
Current 
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M54/M7 4H C4078 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = 1f = 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition 2.0 30 75 95 110 
-

tTHL T1me 4.5 8 15 19 22 ns 
-

6.0 7 13 16 19 

tPLH Propagation 2.0 - 48 95 120 145 
tPHL Delay T1me 4.5 12 19 24 29 ns 

-
6.0 10 16 20 25 

c,N Input Capacitance 5 10 10 10 pF 

Gpo(') Power DISSipation 37 
pF 

Capacitance 
(*) CPo ts deftned as the value of the IC's mternal equtvalent capacttance whtch ts calculated from the operattng current consumptton wtthout load 
(Refer to Test C1rcu1t) Average opert1ng current can be obta1ned by the follow1ng equat1on lee(opr) =GPo- Vee- f1N + Icc 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

INPUT 

OUTPUT X sw 

s- 10238/t 

OUTPUT ~l CL:SOpF 

OUTPUT Y 

5-10239 

TEST CIRCUIT Icc (Opr.) 

GND 

S-102i,O 

INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST. 
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M54HC4094 
M74HC4094 

8 BIT SIPO SHIFT LATCH REGISTER (3-STATE) 

• HIGH SPEED 
fMAX = 73 MHz (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 11A (MAX.) ATTA= 25 "C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4094B 

DESCRIPTION 

The M54/74HC4094 is a high speed CMOS 8 BIT 
SIPO SHIFT LATCH REGISTER fabricated with si
licon gate C2MOS technology. 

It has the same high speed performance of LSTIL 
combined with true CMOS low power consumption. 
This device consists of an 8-bit shift register and an 
8-bit latch with 3-state output buffer. Data is shifted 
serially through the shift register on the positive 
going transition of the clock input signal. The output 
of the last stage (Qs) can be used to cascade seve
ral devices. 

Data on the Qs output is transferred to a second out
put (Qs') on the following negative transition of the 
clock input signal. The data of each stage of the shift 
register is provided with a latch, which latches data 
on the negative going transition of the STROBE in
put signal. When the STROBE input is held high, da
ta propagates through the latch to a 3-state output 
buffer. 

This buffer is enabled when OUTPUT ENABLE in
put is taken high. All inputs are equipped with pro
tection circuits against static discharge and transient 
excess voltage. 

February 1993 

~ ~ 
B1R F1R 

{Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4094F1 R M7 4HC4094M 1 R 
M74HC4094B1 R M74HC4094C1 R 

PIN CONNECTIONS (top view) 

vee 

OE 

05 

Q1 06 

02 07 

03 06 

04 OS 

GNO OS 

ftl u u w 
D z"' D 
~ 

t;; 

QS 

Q6 

NC NC 

02 o7 
Q3 Q' 

NC= 
D 

No Internal 
Connection 

~ 
0 

z 
~ 

u ~ )g z " 
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M54/M74HC4094 

LOGIC DIAGRAM 

LOGIC DIAGRAM 

2/7 
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TRUTH TABLE 

CK OE ST Sl 

L H H L 

L H H H 
l_ H L X 
l_ L X X 

I H X X 
I L X X 

X. Don't Care Z. High Impedance NC. No Change 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

, Vee 

INPUT 

GND GND 

... -

PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1 STROBE Strobe Input 

2 SERIAL IN Serial Input 

3 CLOCK Clock Input 

4, 5, 6, 7, 01 to 07 Parallel Outputs 
14, 13, 12, 

11 

9, 10 OSO'S Serial Outputs 

15 OE Output Enable Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

PARALLEL OUTPUT 

01 On 
L On-1 

H On-1 

NC NC 

z z 
NC NC 

z z 

IEC LOGIC SYMBOL 

ST 

OE 

CK 

51 

M54/M74HC4094 

SERIAL OUTPUT 

Qs Qs' 

07 NC 

07 NC 

Q7 NC 

07 NC 

NC Os 

NC Os 

01 

02 

03 

04 

05 

06 

07 

08 

OS 
(10) o's 

LC121BO 
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M54/M74HC4094 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IrK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation sao n mW 

Tstg Storage Temperature -65 to+ 150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur Functronal operatron underthesecondrtron rs not rmplred. 
(') 500 mW: ;= 65 'C derate to 300 mW by 10mWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Vee 

Vr 

Vo 

Top 

t,, tr 

4/7 
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Parameter 

Supply Voltage 

Input Voltage 

Output Voltage 

Operating Temperature: M54HC Series 

Input Rise and Fall Time 

M74HC Series 

Vee= 2 V 

Vee= 4.5 V 

Vee= 6 V 

~ SCS-THOMSON &.""'f/ li'llDi:lil@~n.f<©'ITiil©lillDI:® 

Value Unit 

2 to 6 v 
0 to Vee v 
0 to Vee v 

-55 to +125 oc 

-40 to +85 oc 

0 to 1000 ns 

0 to 500 

0 to 400 



M54/M7 4H C4094 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ViH H1gh Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 I 

VIL .Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 I 1.35 v 
6.0 1.8 1.8 I 1.8 

VoH H1gh Level ~ VI = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 11A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
V1L 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 ~ VI = 
0.0 0.1 0.1 0.1 

Voltage ~ V1H 
lo= 20 llA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ V1L lo= 4.0 mA 0.17 0.26 0.37 0.40 

6.0 lo= 5.2 mA 0.18 0.26 0.37 0.40 

II Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 llA 
Current 

loz 3 State Output 6.0 V1 = V1H or V1L ±0.5 ±5.0 

I 
±10 llA 

Off State Current Vo =Vee or GND 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 llA 
Current 

517 

1119 



M54/M7 4HC4094 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

trLH Output Transition ~ 30 75 95 110 
lrHL Time 

-~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 92 200 250 300 
tPHL Delay Time 

~ 26 40 50 60 ns 
(CLOCK- On) 

6.0 20 34 43 51 

tPLH Propagation ~ 65 150 190 225 
tPHL Delay Time 

~ 19 30 38 45 ns 
(CLOCK- OS, OS) 

6.0 15 26 32 38 

tPLH Propagation ~ 75 160 200 240 
tPHL Delay Time 

~ 20 32 40 48 ns 
(STROBE - On) 

6.0 16 27 34 41 

tpzL 3 State Output ~ 58 150 190 225 
tpZH Enable Time 

~ 16 30 38 45 ns 

6.0 13 26 32 38 

tPHZ 3 State Output ~ 35 150 190 225 
tPLZ Disable Time 

~ 16 30 38 45 ns 

6.0 13 26 32 38 

I MAX Maximum Clock ~ 6 16 4.8 4 
Frequency 

~ 30 66 24 20 MHZ 

6.0 35 80 28 24 

tw(H) Minimum Pulse ~ 17 75 95 110 
tw(Ll Width 

~ 7 15 19 22 ns 

6.0 6 13 16 19 

tw(Ll Minimum Pulse ~ 28 75 95 110 
Width 

~ 6 15 19 22 ns 

6.0 6 13 16 19 

Is Minimum Set-up ~ 30 75 95 110 
Time 

~ 7 15 19 22 ns 
(SI) 

6.0 5 13 16 19 

Is Minimum Set-up ~ 45 100 125 145 
Time 

~ 10 20 25 29 ns 
(ST) 

6.0 8 17 21 25 

lh Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 
(SI, ST) 

6.0 0 0 0 

c1N Input Capacitance 5 10 10 10 pF 

Cpo (*) Power Dissipation 140 
pF Capacitance 

(') CPo 1s def1ned as the value of the IC's mternal equivalent capacitance wh1ch 1s calculated frorn the operatmg current consumption Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equat1on. lcc(opr) ~Ceo • Vee • f1N + lcc/2 (per FLIP/FLOP) 
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M54/M74HC4094 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

SERIAL IN 

a· s 

6ns 6ns 

5-lOHl 

= vee 
SERIAL IN 

GND 

CLOCK 

STROBE 

On 

TEST WAVEFORM Icc (Opr.) 

fr=ft :6ns 
duty= so•t. 

,--, r-Vee 
Si_J L___L_GND 

r1 rl-vee 
eE__J W L_GND 

ts th 

Vee 

OUTPUTS 

OUTPUT 
ENABLE 

an 
(DATA-LOW) 

Cpo CALCULATION 

GND 

,-----vee 

Cpo is to be calculated with the following for
mula by using the measured value of Icc 
(Opr.) in the test circuit opposite. 

Cpo= Icc (Opr) 
fJNx Vee 

In determining the typical value of Cpo, are
latively-high frequency of 1 MHz was applied 
to f1N, in order to eliminate any error caused 
by the quiescent supply current. 
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• HIGH SPEED 
tpo = 13 ns (TYP.) AT Vee= 5V 

• LOW "ON" RESISTANCE: 
120 Q TYP. (Vee- VEE= 2 V) 
50 Q TYP. {Vee- VEE= 4.5 V) 
35 Q TYP. (Vee- VEE= 9 V) 

• WIDE ANALOG INPUT VOLTAGE RANGE: ±6V 
• LOW CROSSTALK BETWEEN SWITCHES 
• FAST SWITCHING 
• SINE WAVE DISTORTION 

0.020 {TYP.) AT Vee- VEE= 9V 
• HIGH NOISE IMMUNITY 

VNtH = VNtL = 28% Vee (MIN.) 
• LOW POWER DISSIPATION 

Icc= 1j.lA (MAX.) AT Vee 5V 
• PIN AND FUNCTION COMPATIBLE 

WITH 4316B 

DESCRIPTION 

The M54/74HC4316 is a high speed CMOS QUAD 
BILATERAL SWITCH fabricated in silicon gate 
C2MOS technology. It has high speed performance 
combined with true CMOS low power consumption. 
HC4316 has four independent analogue switches. 
Each switch has two input/output terminals (nl/0, 
nOll and an active high select input (nC). 
When the enable input is high all four analog swit
ches are off. The supply voltage for the digital si
gnals applied to Vee and GND must be within the 
range 0 to 6 V. The voltage swing on the analogue 
Input/Outputs can be between VCC (Positive Limit) 
and VEE (Negative Limit). The voltage between Vee 
and VEE must not exceed 12 V. 
All input are equipped with protection circuits 
against static discharge and transient excess volt
age. 

October 1993 

M54HC4316 
M74HC4316 

QUAD BILATERAL SWITCH 

Ne= 

BlR 
(Plastic Package) 

MlR 

FlR 
(Ceramic Package) 

ClR 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4316F1R M74HC4316M1R 
M74HC4316B1 R M74HC4316C1R 

PIN CONNECTIONS (top view) 

1 1/0 

2C 

3C 

E 

GND 

20/1 

21/0 

NC 

2C 

3C 

4C 

41/0 

NC 

40/1 

30/1 

No Internal 
Connect1on 

c 
z u 

lw c:> z PCliA.BO 
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M54/M74HC4316 

IEC LOGIC SYMBOL PIN DESCRIPTION 

PIN No SYMBOL NAME AND FUNCTION 

1,4,10,13 1 to 4 1/0 Independent Inputs/Outputs 

E 
(7) 2, 3, 11' 12 1to40/l Independent Outputs/Inputs 

(15) 
1C 

( 1) n 10/1 
11/0 

7 E Enable Inputs (Active LOW) 

15, 5,6, 14 1C to 4C Enable Inputs (Active HIGH) 

9 VEE Negative Supply Voltage 

2C 
(5) 8 GND Ground (OV) 

(4) n 20/1 
21/0 

16 Vee Positive Supply Voltage 

3C 
(6) 

31/0 
(1 o) n 30/1 TRUTH TABLE 

4C 
(14) 

( 13) 40/1 
41/0 

SWITCH FUNCTION 
ENABLE CONTROL 

LC13191 L H ON 

L L OFF 

H X OFF 



M54/M74HC4316 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vee- VEE Supply Voltage -0.5 to +13 v 

Vr COnlrollnput Voltage -0.5 to Vee+ 0.5 v 
Vrro Switch 1/0 Voltage VEE -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current ± 20 rnA 

loK DC Output Diode Current + 20 rnA 

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

Icc or IGND DC Vee or Ground Current +50 rnA 

Po Power Dissipation 500 (') mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Maxrmum Ratrngs are those values beyond whrch damage to the devrce may occur. Functronal operatron under these condrtrons rs not rmplred. 
(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC· 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Vee Supply Voltage 2 to 6 v 
VEE Supply Voltage -6 to 0 v 

Vee- VEE Supply Voltage 2 to 12 v 
Vr Input Voltage 0 to Vee v 

V11o Switch 1/0 Voltage VEE to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr, tr Input Rise and Fall Time Vee= 2 V o to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M54/M74HC4316 

DC SPECIFICATIONS 

Test Conditions Value 

Symbol Parameter Vee VEE 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

VI He High Level 2.0 1.5 1.5 1.5 
Control Input 4.5 3.15 3.15 3.15 v 
Voltage 

6.0 4.2 4.2 4.2 

VILe Low Level Control 2.0 0.5 0.5 0.5 
Input 4.5 1.35 1.35 1.35 v 
Voltage 

6.0 1.8 1.8 1.8 

RoN ON Resistance 4.5 GND VIN =VIHC 70 170 200 

4.5 -4.5 vl/0 = Vee to VEE 50 85 105 

6.0 -6.0 
ho=0.1 mA 

30 70 85 
D. 

2.0 GND 
VIN = VIHC 

120 180 215 

4.5 GND Vvo =Vee or VEE 50 80 100 

4.5 ·4.5 Iva= 0.1 mA 35 60 75 

6.0 -6.0 20 40 60 

!>RoN Difference of ON 4.5 GND V1N = V1Hc or 10 15 20 
Resistance 4.5 -4.5 VILC 5 10 15 D. 
Between Switches 

6.0 -6.0 
Vvo = Vee to VEE 

5 10 15 
Iva =0.1 mA 

I OFF Input/Output 6.0 GND Vos =Vee or ±0.06 ±0.6 ±2 JlA 
Leakage Current GND ±0.1 ±1 ±2 
(SWITCH OFF) V1s =Vee or 

6.0 .£.0 GND 
V1N = V1HC or 

VILC 

hz Switch Input 6.0 GND Vas= Vee or +0.06 +0.6 +2 JlA 
Leakage Current GND ±0.1 ±1 ±2 
(SWITCH ON, 6.0 .£.0 YIN= VILC or 
OUTPUT OPEN) VIHC 

hN Control Input 
6.0 

V1 =Vee or GND 10"5 ±0.1 ±1 ±1 JlA 
Current 
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M54/M74HC4316 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input 1r =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

0110 Phase Difference 2.0 GND 12 30 40 
Between Input 4.5 GND 3 6 8 
and Output 

6.0 GND 3 5 7 
ns 

4.5 -4.5 2 4 5 

6.0 -6.0 2 4 5 

tpzL Output_ Enable 2.0 GND RL=1KQ 56 115 145 
tpzH Time (E, G-OUT) 4.5 GND 14 23 29 

6.0 GND 12 20 25 
ns 

4.5 -4.5 13 21 26 

6.0 -6.0 11 18 23 

tPLZ Output_D1sable 2.0 GND RL = 1KQ 112 205 255 
tPHZ Time (E, G-OUT) 4.5 GND 28 41 51 

6.0 GND 24 35 43 
ns 

4.5 -4.5 24 34 43 

6.0 -6.0 21 29 36 

Maximum Control 2.0 GND RL = 1KQ 2 
Input Frequency 4.5 GND CL = 15 pF 9 MHz 

6.0 GND VouT = 
11 

1/2 Vee 

c,N Input Capacitance 5 10 10 10 pF 

C11o Switch Terminal 
4.5 -4.5 

5 
pF Capacitance 

C1os Feed Through 
4.5 -4.5 

1 
pF Capacitance 

Gpo(*) Power Dissipation 5.0 GND 16 
pF 

Capacitance 
(') GPo 1s defined as the value of the IC"s Internal equ1valent capac1tance wh1ch 1s calculated from the operatmg current consumpt1on w1thout load 
(Refer to Test C1rcu1t) Average opertlng current can be obtained by the followmg equation. lcc(opr) = Cro ·Vee • f1N + Icc 

5/8 

1127 



M54/M74HC4316 

ANALOG SWITCH CHARACTERISTICS (GND = 0 V TA = 25 °C) 

Test Conditions Value 
Symbol Parameter Vee VEE VIN Unit 

(V) (V) (Vp-p) 
Typ. 

Sine Wave Distortion 2.25 2.25 4 f1N = 1 KHz RL = 10 n CL =50 pF 0.025 
(THD) 4.5 4.5 8 0.020 % 

6.0 6.0 11 0.0"18 

fMAX Frequency Response 2.25 2.25 ·Adjust f1N voltage to Obtain O.dBm at Vos. ~ 
(Switch ON) 4.5 4.5 Increase f1N Frequency until dB Meter reads -3dB 

~ 
MHz 

6.0 6.0 
RL =50 n CL = 10 pF f1N = 1 KHz sine wave 

43 

Feedthrough 2.25 2.25 V1N is centered-at Vcc/2. Adjust input for 0 dBm ~ 
Attenuation (Switch· 4.5 4.5 RL = 600 n CL =50 pF f1N = 1 MHz sine 

~ 
dB 

OFF) 
6.0 6.0 

wave 
-50 

Crosstalk (Control 2.25 2.25 RL = 600 n CL =50 pF 
Input to Signal Output) 4.5 4.5 f1N = 1 KHz square wave (tr = It = 6ns) 5 mY 

6.0 6.0 

Crosstalk (Between 2.25 2.25" Adjust V1N to Obtain 0 dBm at input -50 
Any Switches) RL = 600 0 CL =50 pF f1N = 1 MHz sine r--- dB 4.5 4.5 -50 

wave r---
6.0 6.0 -50 

_61_8_________________________ ,~, ~~~~~~:9~ 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

CONTROL 
tPLZ, tPHZ, tpzL, tPzH. 

CROSSTALK (control to output) 

Vee 

./\_ ; ---6- -l 
~RJlM i 

s- 103s2 

BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 

GND (Vss) s- toJs.~; 

C1-o Cvo 

,- - - 1F'~ - - I 
I Vee I 

: : -·-&.- - l : 
I IC I I 

I 

GND (Vss) 

M54/M74HC4316 

ENABLE 
tPLZ, tPHZ; tpzL, tpzH. 

Vee 

5·10350 

CROSSTALK BETWEEN ANY TWO 
SWITCHES 

GND (Vss) 

MAXIMUM CONTROL'FREQUENCY 

s~ 1oJss 

1 .,SpF 
KJl .L 
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M54/M74HC4316 

CHANNEL RESISTANCE (RoN) Icc (Opr.) 

.---------~v~--------~ 

100JJA 
ENABLE= LOW 

5-?, 30 
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M54HC4351 /52/53 
M74HC4351/52/53 

ANALOG MULTIPLEXERIDEMUL TIPLEXER WITH ADDRESS LATCH: 
SINGLE 8 CHANNEL, DUAL4 CHANNEL, TRIPLE 2 CHANNEL 

• LOGIC LEVEL TRANSLATION TO ENABLE 5V 
LOGIC SIGNAL TO COMMUNICATE WITH 
±5V ANALOG SIGNAL 

• WIDE OPERATING VOLTAGE RANGE 
(Vee- VEE) 2V TO 12V 

• LOW "ON" RESISTANCE: 
?OQ TYP. (Vee- VEE= 4.5 V) 
50Q TYP. (Vee- VEE= 9 V) 

• WIDE ANALOG INPUT VOLTAGE RANGE: ±6V 
• FAST SWITCHING 
• LOW CROSSTALK BETWEEN SWITCHES 
• HIGH ON/OFF OUTPUT VOLTAGE RATIO 
• LOW SINE WAVE DISTORTION: 

0.02% (TYP.) AT Vee- VEE= 9 V 
• HIGH NOISE IMMUNITY 

VNIH = VNIL = 28% Vee (MIN.) 
• LOW POWER DISSIPATION 

Icc = 4 f!A (MAX) AT T A = 25 °C 

DESCRIPTION 

These devices are analog multi~lexer 
demultiplexers in high speed silicon gate C MOS 
technology. These analog switches are bidirectional 
and digitally controlled. A built-in level shifting is 
included to allow them a control input range of up to 
± 6V (peak) for an analog signal with digital control 
signal of 0 to 6V. 
VEE supply pin is provided for analog input signals. 
They have two enable inputs to enable all the 
switches when high (EN2) or low (EN1). For 
operation as a digital multiplexer/demultiplexer, VEE 
is connected to GND. 

PIN CONNECTION (top view) 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXXF1 R M74HCXXXXM1 R 
M74HCXXXXB1 R M74HCXXXXC1 R 

The HC4351 is a single 8 channel multiplexer 
demultiplexer having three binary control inputs A, 
B and C to select 1 of 8 to be turned on, and 
connected to the output. 
The HC4352 has a pair of four channel multiplexer 
demultiplexer having two control inputs A and B that 
select one of four channel of the two sections. 
The HC4353 is a triple two channel multiplexer 
demultiplexer having three separate digital control 
inputs A, B and C to select independently one of a 
pair of channles. 

HC4351 

~ 
4 1 :to Vee 

HC4352 

r-v-
HC4353 

6 2 " 2 

NC 3 18 1 

COM • 17 0 

7 5 16 3 

5 6 " A 
-
EN1 l ,. NC 

EN2 ' " 8 

v" ' 12 c 
GND .. " LE 

PC11'-11 

November 1 993 

OY 1 20 Vee 

2Y 2 t9 2X 

NC 3 I! 1X 

Y-COM • 11 X-COt-.1 

3Y ' Ill ox 
1Y o t5 3X 

EN1 1 t• NC 

EN2 o " A 

" 8 

GND to 11 lE 

DY 2 

NC J 

1Z • 

Z-COM 5 

DZ I 

EN1 1 

EN2 • 

Vrr 9 

GND 10 

to Y-CDM 

Ill X-COM 

17 1X 

HI QX 

" A 
14 NC 

" B 

" c 
11 u 
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M54/M74HC4351/4352/4353 

CHIP CARRIER 

HC4351 HC4352 HC4353 

7 

5 

00 
EN2 

u ll 
Z CD 'V > t\1 

u "' 

<.> z 

0 3Y 

3 1Y 

A £Ni 
NC EN2 

::: 
> 

PCI1S60 

PIN DESCRIPTION (HC4351) 

PIN No SYMBOL NAME AND FUNCTION 
4 COM Common 

3, 14 NC Not Connected 

>- >-
N c 

c 
~ I~ 

7 EN1 Enable Input (Active LOW) 

8 EN2 Enable Input (Active 
HIGH) 

9 VEE Negative Supply Voltage 

11 LE Latch Enable Input 
(Active LOW) 

15,13,12 A,B,C Select Inputs 

17, 18, 19, Oto 7 Independent lnpuVOutputs 
16, 1, 6, 2, 5 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 

PIN DESCRIPTION (HC4353) 

PIN No SYMBOL NAME AND FUNCTION 
1, 2 OY1Y Independent lnpuVOutputs 

5 ZCOM Common OutpuVInputs 
6,4 OZ,1Z Independent lnpuVOutputs 

3, 14 NC Not Connected 

7 EN1 Enable Input (Active LOW) 

8 EN2 Enable Input (Active 
HIGH) 

9 VEE Negative Supply Voltage 

11 LE Latch Enable Input 
(Active LOW) 

15,13,12 A,B,C Select Inputs 
16, 17 OX,1X Independent lnpuVOutputs 

18 XCOM Common OutpuVInputs 

19 YCOM Common OutpuVInputs 

10 GND Ground (OV) 
20 Vee Positive Supply Voltage 

2/11 
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" 0 

s )( u !l u 
>- ~ I > N z 0 > >-

1X 1Z X-COM 

X-COM Z-COM 1X 

ox oz ox 
3X ENI A 

NC EN2 NC 

0 
m < > {5 I~ u ID 

PCI1570 PC11580 

PIN DESCRIPTION (HC4352) 

PIN No SYMBOL NAME AND FUNCTION 
1, 6, 2, 5 OYto 3Y Independent lnpuVOutputs 

3, 14 NC Not Connected 

7 EN1 Enable Input (Active LOW) 

8 EN2 Enable Input (Active 
HIGH) 

9 VEE Neaative Supply Voltaae 

11 LE Latch Enable Input 
(Active LOW) 

13, 12 A,B Select Inputs 

16, 18, 19, OX to 3X Independent lnpuVOutputs 
15 

17,4 XCOM Common OutpuVInputs 
YCOM 

10 GND Ground (OV) 

20 Vee Positive Supply Voltage 



IEC LOGIC SYMBOLS 

HC4351 

TRUTH TABLE 

CONTROL INPUTS 

EN1 EN2 c· B A 

L H L L L 

L H L L H 

L H L H L 
L H L H H 

L H H L L 

L H H L H 

L H H H L 

L H H H H 

H X X X X 

X L X X X 

X: DON'T CARE •: HC4351/3 only 

HC4352 

LCIJ24!l 

HC4351 

0 
1 

2 

3 

4 
5 
6 

7 

NONE 
NONE 

M54/M7 4HC4351 /4352/4353 

HC4353 

"ON" CHANNEL (LE = H) ** 
HC4352 

OX, OY 

1X, 1Y 

2X, 2Y 

3X, 3Y 

--
--

--
--

NONE 
NONE 

LC13250 

HC4353 

OX, OY, OZ 

1X, OY, OZ 

OX, 1Y, OZ 

1X, 1Y, OZ 

OX, OY, 1Z 

1X,OY, 1Z 

OX, 1Y,1Z 

1X, 1Y, 1Z 

NONE 
NONE 

OY 
1 y 

oz 
1 z 

•• When latch Enable is low, the Channel Selection is latched and the Channel Address Latch does not change state. 
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M54/M7 4HC4351/4352/4353 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage Range -0.5 to +7 v 
Vee- VEE Supply Voltage Range -0.5 to 13 v 

VtN DC Input Voltage -0.5 to Vee + 0.5 v 
V11o DC Switch 1/0 Voltage VEE- 0.5 to Vee+ 0.5 v 
ltK ln_ll_ut Diode Current +20 mA 

loK 1/0 Diode Current +20 mA 

louT DC Output Current +25 mA 

Icc or IGND DC Vee or Ground Current +50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 
.. 

Absolute Maximum Ratings are those values beyondwh1ch damage to the dev1ce may occur. Functional operat1on under these cond1t1on IS not1mphed 
(*) 500 mW: = 65 'C derate to 300 mW by tOmWfC: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to 6 v 
Vee Supply Voltage -6 to 0 v 

Vee- VEE Supply Voltage 2 to 12 v 
VtN Input Voltage 0 to Vee v 
V11o DC Switch 1/0 Voltage VEE to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V o to 400 
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M54/M74HC4351 /4352/4353 

DC SPECIFICATIONS 

Test Conditions Value 

Symbol Parameter Vee Vee 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (V) 

Min. Typ. Max. Min. Max. Min. Max. 

VtHC High Level 2.0 1.5 1.5 1.5 
Control Input 4.5 3.15 3.15 3.15 v 
Voltage 

6.0 4.2 4.2 4.2 

VtLC • Low Level Control 2.0 0.5 0.5 0.5 
Input 4.5 1.35 1.35 1.35 v 
Voltage 

6.0 1.8 1.8 1.8 

RoN ON Resistance 4.5 GND VtN = VtHc or 85 180 225 

4.5 -4.5 VtLC 55 120 150 

6.0 -6.0 Vtto =Vee to 
50 100 125 

Vee 
ltto:S2 mA 

Q 

2.0 GND VtN = VtHc or 150 

4.5 GND VtLC 70 150 190 

4.5 -4.5 Vtto =Vee or 
50 100 125 Vee 

6.0 -6.0 ltto:S2 mA 45 80 100 

t.RoN Difference of ON 4.5 GND VtN = VtHc or 10 30 35 
Resistance 4.5 -4.5 VtLC 5 12 15 
Between Switches 

6.0 -6.0 V11o =Vee to 
5 10 12 

Q 
Vee 

l~to:S2mA 

I oFF lnpuVOutput Vos =Vee or ±100 ±1000 ± nA 
Leakage Current GND 
(SWITCH OFF) 6.0 -6.0 Vts = GND or 

Vee 
VtN = VtLC 

ltz Switch Input Vos =Vee or ±100 ±1000 ± nA 
Leakage Current 6.0 -6.0 GND 
(SWITCH ON) VtNH = VtHC 

ltN Control Input 
6.0 GND VtN =Vee or ±0.1 ±1 ±1 J.lA 

Current GND 

Icc Quiescent Supply 6.0 GND VtN =Vee or 4 40 80 J.lA 
Current 6.0 -6.0 GND 8 80 160 
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M54/M74HC4351/4352/4353 

AC ELECTRICAL CHARACTERISTICS for HC4351 (CL =50 pF, Input lr =If= 6 ns, GND=OV) 

Test Conditions Value 

Symbol Parameter Vee Vee 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

54HC and 74HC 74HC 54HC (V) (V) 
Min. Tvo. Max. Min. Max. Min. Max. 

<l>l!o Phase Difference 2.0 GND 25 60 75 
Between Input 4.5 GND 6 12 15 ns 
and Output 6.0 GND 5 10 13 

4.5 -4.5 4 

tpzL Output Enable 2.0 GND RL=1KQ 80 "200 250 300 
tPzH Time 4.5 GND 20 40 50 60 ns 

(E1, E2-0) 6.0 GND 16 34 43 51 

4.5 -4.5 18 

tPZL Output Enable 2.0 GND RL = 1KQ 80 225 280 340 
tpzH Time 4.5 GND 22 45 56 68 ns 

(LE-1/0) 6.0 GND 17 38 48 57 

4.5 -4.5 18 

tpzL Output Enable 2.0 GND RL=1KQ 75 225 280 340 
tpzH Time 4.5 GND 22 45 56 68 ns 

(A, B, C-1/0) 6.0 GND 16 38 48 57 

4.5 -4.5 17 

tPLZ Output Disable 2.0 GND RL = 1KQ 120 275 344 415 
tPHZ Time 4.5 GND 38 55 69 83 ns 

(E1, E2-0) 6.0 GND 33 47 59 71 

4.5 -4.5 30 

tpLZ Output Disable 2.0 GND RL = 1KQ 120 275 344 415 

tPHZ Time 4.5 GND 40 55 69 83 ns 
(LE-1/0) 6.0 GND 35 47 59 71 

4.5 -4.5 34 

tpLZ Output Disable 2.0 GND RL = 1KQ 120 290 363 433 
tPHZ Time 4.5 GND 40 58 73 87 ns 

(A, 8, C - 1/0) 6.0 GND 35 49 61 74 

4.5 -4.5 35 

lw(H) Minimum Pulse 2.0 75 95 110 
Width (LE) 4.5 15 19 22 ns 

6.0 13 16 19 

Is Minimum Set Up 2.0 50 60 75 
Time 4.5 10 12 15 ns 

6.0 9 11 13 

lh Minimum Hold 2.0 5 5 5 
Time 4.5 5 5 5 ns 

6.0 5 5 5 
C1N lnout Caoacitance 5 ·1Q 10 10 pF 

C1s Common Terminal 
5.0 -5.0 

36 70 70 70 
pF Caoacitance 

Cos Switch Terminal 
5.0 -5.0 7 15 15 15 

pF Canacitance 

C1os Feed Through 
5.0 -5.0 

0.95 2 2 2 
pF Caoacitance 

Cpo (*) Power Dissipation 5.0 GND 23 
pF Caoacitance 

(') Cpo IS defined as the value of the IC's 1ntemal eqUivalent capac1tance wh1ch 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) =CPO • Voc • f1N + loc 
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M54/M7 4HC4351/4352/4353 

AC ELECTRICAL CHARACTERISTICS for HC4352 (CL =50 pF, Input lr =It= 6 ns, GND=OV} 

Test Conditions Value 

Symbol Parameter Vee Vee 
TA = 25 °C -40 to 85 °C ·55 to 125 °C Unit 

54HC and 74HC 74HC 54HC 
(V) (V) 

Min. Typ. Max. Min. Max. Min. Max. 

<I> i/O Phase Difference 2.0 GND 25 60 75 
Between Input 4.5 GND 6 12 15 ns 
and Output 6.0 GND 5 10 13 

4.5 -4.5 4 

tPzL Output Enable 2.0 GND RL = 1KQ 80 200 250 300 
tPzH Time 4.5 GND 20 40 50 60 

(8, E2 · 0) 
ns 

6.0 GND 16 34 43 51 

4.5 -4.5 18 

tpzL Output Enable 2.0 GND RL = 1KQ 80 225 280 340 
tpzH Time 4.5 GND 22 45 56 68 

(LE · 1/0) 
ns 

6.0 GND 17 38 48 57 

4.5 -4.5 18 

tPZL Output Enable 2.0 GND RL = 1KQ 80 225 280 340 
tpzH Time 4.5 GND 22 45 56 68 

(A, B, C - 1/0) 
ns 

6.0 GND 16 38 48 57 
4.5 -4.5 17 

tPLZ Output Disable 2.0 GND RL= 1KQ 120 275 344 415 
tPHZ Time 4.5 GND 38 55 69 83 

(8, E2- 0) 
ns 

6.0 GND 33 47 59 71 
4.5 -4.5 36 

tpLZ Output Disable 2.0 GND RL=1KQ 160 275 344 415 
tPHZ Time 4.5 GND 40 55 69 83 

(LE -1/0) 
ns 

6.0 GND 34 47 59 71 
4.5 -4.5 32 

tpLZ Output Disable 2.0 GND RL= 1KQ 120 275 344 415 
tPHZ Time 4.5 GND 40 55 69 83 

(A, B, C -1/0) 
ns 

6.0 GND 35 47 59 71 

4.5 -4.5 31 
tw(H) Minimum Pulse 2.0 75 95 110 

Width (LE) 4.5 15 19 22 ns 

6.0 13 16 19 

Is Minimum Set Up 2.0 50 60 75 
Time 4.5 10 12 15 ns 

6.0 9 11 13 

lh Minimum Hold 2.0 5 5 5 
Time 4.5 5 5 5 ns 

6.0 5 5 5 

CiN Input Capacitance 5 10 10 10 PF 

Cis Common Terminal 
5.0 -5.0 

19 40 40 40 
pF 

Capacitance 

Cos Switch Terminal 5.0 -5.0 7 15 15 15 
pF 

Capacitance 

Cios Feed Through 
5.0 -5.0 

0.85 2 2 2 
pF 

Capacitance 

Cpo (') Power Dissipation 5.0 GND 34 pF 
Caf)acitance 

(') Cpo 1s defined as the value of the IC's 1ntemal equ1valent capacitance wh1ch 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) =CPO • Vee • f.,+ Icc 
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M54/M74HC4351/4352/4353 

AC ELECTRICAL CHARACTERISTICS-for HC4353 (CL = 50 pF, Input tr =It = 6 ns, GND=OV) 

Test Conditions Value 

Symbol Parameter Vee VEE 
TA=25°C -40 to 85 °C -55 to 125 °C Unit 

(V) (V) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

<I> i/O Phase Difference 2.0 GND 25 60 75 
Between Input 4.5 GND 6 12 15 ns 
and Output 6.0 GND 5 10 13 

4.5 -4.5 4 

IPZL Output Enable 2.0 GND RL= 1KO 100 200 250 300 
IPZH Time 4.5 GND 22 40 50 60 ns 

(E1, E2-0) 6.0 GND 18 34 43 51 
4.5 -4.5 19 

tpzL Output Enable 2.0 GND RL = 1KO 110 225 280 340 
tPZH Time 4.5 GND 24 45 56 68 ns 

(LE-1/0) 6.0 GND 20 38 48 57 
4.5 -4.5 18 

tpzL Output Enable 2.0 GND RL = 1KO 100 225 280 340 
tpzH T1me 4.5 GND 22 45 56 68 ns 

(A, B, C - 1/0) 6.0 GND 18 38 48 57 

4.5 -4.5 19 

tPLZ Output Disable 2.0 GND RL = 1KO 130 290 363 435 
tPHZ Time 4.5 GND 38 58 72 87 ns 

(E1,E2-0) 6.0 GND 32 49 61 74 

4.5 -4.5 30 

tPLZ -·Output Disable 2.0 GND RL= 1KO 140 300 375 450 
tPHZ - T1me 4.5 GND 41 60 75 90 ns 

(LE -1/0) 6.0 GND 34 51 64 77 
4.5 -4.5 37 

. tPLZ Output Disable 2.0 GND RL= 1KO 135 325 406 
- tPHZ Time 4.5 GND 42 65 81 100 ns 

(A, B, C - 1/0) 6.0 GND 32 55 69 85 
4.5 -4.5 35 

tw(H) Minimum Pulse 2.0 75 95 110 
Width (LE) 4.5 15 19 22 ns 

6.0 13 16 19 

Is Minimum Set Up 2.0 50 60 75 
Time 4.5 10 12 15 ns 

6.0 9 11 13 
lh Minimum Hold 2.0 5 5 5 

Time 4.5 5 5 5 ns 

6.0 5 5 5 
GiN lnout Caoacitance 5 10 10 10 pF 
C1s Common Terminal 

5.0 -5.0 
11 20 20 20 

pF Capacitance 

Cos Switch Terminal 
5.0 -5.0 7 15 15 15 pF Capacitance 

C1os Feed Through 
5.0 -5.0 

0.75 2 2 2 
pF Capacitance 

Gpo(*) Power Dissipation 5.0 GND 10 
pF Capacitance . ( ) Cpo 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 Circurt). Average operting current can be obtained by the following equation_ lcc(opr) =CPO· Vee • f1N + Icc 
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M54/M7 4HC4351 /4352/4353 

ANALOG SWITCH CHARACTERISTICS (GND = 0 V TA = 25 °C) 

Test Conditions 
Symbol Parameter Vee VEE VIN 

(V) (V) (Vp-p) 

Sine Wave 2.25 -2.25 4 f1N =1KHz RL = 10 Q CL =50 pF 
Distortion 4.5 -4.5 8 

fMAX Frequency Adjust f1N voltage to Obtain 0 dBm at Vos. 
Response 4.5 -4.5 Increase f1N Frequency until dB Meter Reads -3dB 
(Switch ON) RL =50 Q CL = 10 pF (*) 

Feedthrough 2.25 -2.25 V1N is centered at (Vee - VEE)/2. 
Attenuation 4.5 -4.5 Adjust input for 0 dBm 
(Switch OFF) 

6 -6 RL = 600 Q CL =50 pF f1N = 1 MHz sine wave 

Crosstalk 2.25 -2.25 t, =It= 6ns 
Control to switch 4.5 -4.5 RL = 600 Q CL =50 pF 

6.0 -6.0 
f1N = 1 MHz square wave 

Crosstalk 2.25 -2.25 Adjust V1N to obtain OdBm at input 
Between any 4.5 -4.5 RL = 600 Q CL=50pl;' f1N = 1 MHz sine wave 
two switches 

6 -6 
("):Input COMMON Term1nal, and meaoured at SWITCH Term1nal. 
NOTE: These characteristiCS are determined by design of dev1ces. 

Value 
Unit 

Typ. 

0.025 
o/o 

0.02 

200 MHz 

~ 
-50 dB 

r---
-50 

r--!.!Q_ 
~ 

mV 

310 

~ 
~ 

dB 

-50 
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M54/M74HC4351/4352/4353 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 

GND (Vss) 
s~ 1035~ 

Cf.-o Cvo 

GND (Vss) 

10/11 

1140 

CROSSTALK (control to output) 

5-10352 

CROSSTALK BETWEEN ANY TWO 
SWITCHES 

S·103!i:l 

V IN L'"'L""1 v_l Vee 

I ~-1-, c SWON I 

GND (V5 s) 



M54/M74HC4351/4352/4353 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

IPLZ, IPHZ, IPZL, IPZH. 

6ns 

Vee 
6ns 6ns 

Ve 

GND 

VoH 
Vo;1 

(SF Vee• S2 =GND) 

GND 6ns 6ns 

1pzH Vee 

LE 
Vee 

Vo;1 GND 

(s, = GND. S2 =Vee) 
VoL 

lezL lpLZ 

SC07550 

CHANNEL RESISTANCE (RoN) Icc (Opr.) 

~-----------{V~---------, r-T':c 
1-~~--o:e::.._ __ __, vee : 

I 

I 

S-7130 

L ___ -:t ___ j 
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M54HC4511 
M74HC4511 

BCD TO 7 SEGMENT LATCH/DECODER DRIVER 

• HIGH SPEED 
tpo = 28 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 flA (MAX.) AT TA = 25 'C 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTIL LOADS 

• HIGH SOURGE CURRENT 
lloHI = 20 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4511B 

DESCRIPTION 

The M54/7 4HC4511 is a high speed CMOS BCD
TO-? SEGMENT LATCH/DECODER/DRIVER fa
bricated with silicon gate C2MOS technology. It 
enables high speed latch and decode operation with 
identical pin connection and function to standard 
CMOS 45118. 

The segment output driver, which is CMOS fabrica
ted in silicon gate C2MOS technology, has large loH 
capability which enables common cathode Leds to 
be directly driven. 

When lamp test (L T) is taken "L", all sell_ment out
puts wiii.Jl.9 to "H", and when blanking (BI) is taken 
"L" and L T is taken "H" all segment outputs will go 
to "L". 

These functions operate regardless of other inputs 
and are used to test the display. 

Input Bl is used to pulse-modulate the brightness of 
the display. 

When an error input code (over 1 0) is applied to the 
BCD input, all segment outputs will go "L" (turn off). 

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

February 1993 

NC~ 

B1R 
(Plastic Package) 

FiR 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carner) 

ORDER CODES : 
M54HC401 1 F1 R M74HC401 1 M1 R 
M74HC4011B1R M74HC4011C1R 

PIN CONNECTIONS (top view) 

lT 
8I 
NC 

LE 

9 10 II 1:1 1J 

0 

No Internal 
ConnectJon 

z u 
<C (!) z Ol.> "0 
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M54/M74HC4511 

TRUTH TABLE 

INPUTS OUTPUTD DISPLAY 

LE 81 LT D c 8 A a b c d e f g MODE 

X X L X X X X H H H H H H H 8 

X L H X X X X L L L L L L L BLANK 

L H H L L L L H H H H H H L 0 

L H H L L L H L H H L L L L 1 
L H H L L H L H H L H H L H 2 

L H H L L H H H H· H H L L H 3 

L H H L H L L L H H L L H H 4 

L H H L H L H H L H H L H H 5 

L H H L H H L L L H H H H H 6 

L H H L H H H H H L L L L L 7 

L H H H L L L H H H H H H H 8 

L H H H L L H H H H L L H H 9 

L H H H L H X L L L L .L L L BLANK 

L H H H H X X L L L L L L L BLANK 

H H H X X X X Hold the stage at the leading edge of LE 
X: Don't Care 

LOGLC DIAGRAM 

-[>-~a 

---{>--!L b 

c 2 

--1>--'-'- ' 

~· 

~· 

~· 

~· 
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DISPLAY MODE 

A 

• Bb 

• 

" 

w 
0 

B 0 
u ,_ 
:::l c 0.. 
~ 

D 

DISPLAY 

BLOCK DIAGRAM 

l H l H l 

l l H H l 

l l l l H 

l l l l l 

n I 2 3 ·u u I I 

0 2 3 

LE Bl LT 5·7016 

~ ·sGS·THOMSON 
~ .,., ' liliiOICOO@I<I!.i<@1i'lil@ll!IOIC@ 

·H 

l 

H 

l 

c 
_I 

5 

a 
b 
c 
d 
e 
I 
g 

l H 

H H 

H H 

l l 

I I 
0 I 

6 7 

M54/M74HC4511 

l H 

l l 

l l 

H H 

B g 
8 
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M54/M74HC4511 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r Vee 

INPUT 

GND GND .... --

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

3 LT Lamp Test Input (Actrve 
LOW) 

BCD/7SEG [> 

[TI 

4 Bl Ripple Blanking Input LT 
(Active LOW) 

8i 
5 LE Latch Enable Input b10,11 

LE 
7, 1,2,6 A to D BCD Address Inputs c10,11 

13, 12, 11, a tog Segment Outputs A d10,11 

10, g' 15, e10,11 
14 

c f 10,11 
8 GND Ground (OV) 

16 Vee Positive Supply Voltage 
D g10,11 

LC12190 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K DC Input Diode Current +20 mA 

loK DC Output Diode Current +20 mA 

Ia DC Output Source Sink Current Per Output Pin -35/25 mA 

Icc or IGND DC Vee or Ground Current +150/-50 mA 

Po Power Dissipation 500 (*) mW 

Ts1o Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ra~ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1ijon IS not 1mphed. 
(") 500 mW: = 65 "C derate to 300 mW by 10mWfC: 65 "C to 85 "C 
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M54/M74HC4511 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

t,, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 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. 

VtH High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

VtL Low Level Input ..1.:Q_ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ..1.:Q_ 
Vt = 

1.9 2.0 1.9 1.9 
Output Voltage ~ VtH 

lo=-20 flA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 
v 

~ VtL lo=-4.0 rnA 3.2 3.8 2.9 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ..1.:Q_ 
Vt = 

0.0 0.1 0.1 0.1 
Voltage ~ VtH 

Ia= 20 flA 0.0 0.1 0.1 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

...i:§_ VtL lo=4.0 rnA 0.17 0.26 0.37 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.37 0.40 

h Input Leakage 
6.0 

Vt =Vee or GND ±0.1 ±1 ±1 JlA 
Current 

Icc Quiescent Supply 6.0 Vt = Vee or GND 4 40 80 JlA 
Current 
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M54/M74HC4511 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
Time 

~ 7 12 15 18 ns 

6.0 6 11 13 15 

lrHL Output Transition ____g,Q_ 30 75 95 110 
Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

IPLH Propagation 2.0 - 125 255 320 385 
IPHL DelayT1me 4.5 33 51 64 77 ns 

(BCD- Seg.) -
6.0 23 43 54 65 

IPLH Propagation ____g:Q_ 70 175 220 265 
IPHL ~lay Time ~ 22 35 44 53 ns 

(BI-Seg.) 
6.0 17 30 37 45 

IPLH Propagation ____g,Q_ 60 120 150 180 
IPHL Delay Time ~ 15 24 30 36 ns 

(LT- Seg.) 
6.0 12 20 26 31 

IPLH Propagation ____g,Q_ 95 240 300 360 
IPHL Delay Time ~ 32 48 60 72 ns 

(LE- Seg.) 
6.0 23 41 51 61 

lw(L) Minimum Pulse ____g,Q_ 30 75 95 110 
Width ~ 8 15 19 22 ns 

6.0 7 13 16 19 

Is Minimum Set-up ____g,Q_ 20 75 95 110 
Time ~ 5 15 19 22 ns 

6.0 4 13 16 19 

lh Minimum Hold ____g,Q_ 0 0 0 
Time ~ 0 0 0 ns 

6.0 0 0 0 

c1N Input Capacitance 5 10 10 10 pF 

Gpo(*) Power Dissipation 95 
pF 

CaJJ_acitance 
(') Gpo IS defined as the value of the IC's 1ntemal eqUivalent capacitance wh1ch 1s calculated from the opemt1ng current consumptiOn Without load. 
(Refer to Test CirCUit). Avemge operting current can be obtained by the following equat1on lcc(opr) ~CPO • Vee • f1N + lcc/2 (per FLIP/FLOP) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

Data Segment Delay Trme 

A-D 

A- 9 

5-10229 

81-Segment Delay Time 

Bl 

a- g 

5-10231 

Data Set-up/Hold Trme 

A- 0 

LE 

5-10233 

LE-Segment Delay Time 

lE 

a- g 

s -10230 

IT-Segment Delay Trme 

vee 
LT 

VoH 

a -9 

VOL 

~ SGS·THOMSON 
~"!I ~O©L'il@~~~©'ii'L'il@li!IO©ill 

S-10232 

M54/M74HC4511 

Vee 

GND 

VoL 
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M54/M74HC4511 

TEST CIRCUIT Icc (Opr.) 

Gns 6ns 

v1N ~vee 
(A,B.e) 

GND 

APPLICATION CIRCUIT 

Static Display Circuit 
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M74HC4514 
M74HC4515 

HC4514: 4 TO 16 LINE DECODER/LATCH 
HC4515: 4 TO 16 LINE DECODER LATCH (INV.) 

• HIGH SPEED 
tpo = 18 ns {TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4 f!A (MAX.) AT TA = 25 oc 

• HIGH NOISE IMMUNITY 
VNrH = VNrL = 28% Vee (MIN.) 

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 mA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
4514B/4515B 

DESCRIPTION 

The 74HC4514 and the 74HC4515 are high speed 
CMOS 4-LINE TO 16-LINE DECODERS WITH 
LATCHED INPUTS fabricated in silicon gate 
C2MOS technology. They have the same high spe
ed performance of LSTIL combined with true 
CMOS low power consumption. 

A binary code stored in the four input latches (A to 
D) provides a high level (HC4514) or a low level 
(HC4515) at the selected one of sixteen outputs ex
cluding the other fifteen outputs, when the inhibit in
put (INHIBIT) is held low. When the inhibit input is 
held high, all outputs are kept low level (HC4514) or 
high level (HC4515), while the latch function is avai
lable. The data applied to the data inputs are tran
sfered to the Q outputs of latches when the strobe 
input is held high. When the strobe input is taken 
low, the information data applied to the data input at 
a time is retained at the output of the latches. All in
puts are equipped with protection circuits against 
static discharge and transient excess voltage. 

October 1993 

B1R 
(Plastic Package) 

M1R 
(Micro Package) 

ORDER CODES : 
M74HCXXXXM1R M74HCXXXXB1R 

PIN CONNECTIONS (top view) 
HC4514 

511 

58 

5I 514 

SIS 

so 511 

HC4515 
'cc 

" 
56 SiO 

55 STi 

;;< Sa 

" <9 

Si 

" SiS 

so Sil 

S1i 

1!7 
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M74HC4514/4515 

TRUTH TABLE 

INPUTS 

INHIBIT A B 

L L L 

L H L 

L L H 

L H H 

·L L L 

L H L 

L L H 

L H H 

L L L 

L H L 
L L H 

L H H 

L L L 
L H L 
L L H 

L H H 

H X X 

LOGIC DIAGRAM (HC4514) 

I~BlT 23 

STROBE~~ 

¢ 

c D 

L L 

L L 

L L 

L L 

H L 

H L 

H L 

H L 

L H 

L H 

L H 

L H 

H H 

H H 

H H 

H H 

X X 

HC 4514 

SELECT OUTPUT 
STROBE HC4514- 'H' 

(HC4515- 'L') 

STROBE= 'H' SO (SO) 
Refer to truth table S1 (S1) 

STROBE= 'L' 
S2 (S2) 

Data at the negative going S3 (S3) 

transition of strobe shall be S4 (S4l 
provided on the each output s5 (S5l 

while strobe is held low. 
S6 (S6) 

S7 (S7) 

tn-t T tn S8 (S8) 

S9 (S9) 

S10 (S10) 

I STROBE 

S11 (S11) 

s12 rs12l 

S13 rs13l 

S14 (S14) 

S15 (S15) 

HC4514- ALL OUTPUTS 'L' 
(HC4515- ALL OUTPUTS 'H') 

11 so 
S I 

52 

s' 
54 

55 

s 6 

57 

58 

59 

510 

513 

s 14 

SIS 

r-----------, 

! I 
so""' SiS 

FOR HC4515 DEVICE LOGIC DIAGRAM SHOWN AT THE BOTIOM SHALL TAKE THE PLACE OF OUTPUT CIRCUITS. 
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. M74HC4514/4515 

PIN DESCRIPTION (HC4514) PIN DESCRIPTION (HC4515) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 
1 STROBE Strobe Input 1 STROBE Strobe Input 

2,3,21,22 A to D Address Inputs 2,3,21,22 A to D Address Inputs 

11, 9, 10, 8, so to S15 Multiplexer Outputs 11, 9, 10, 8, SO to S15 Multiplexer Outputs 
7, 6, 5, 4, (Active HIGH) 7, 6, 5, 4, (Active LOW) 
18, 17, 20, 18, 17, 20, 
19, 14, 13, 19, 14, 13, 

16,15 16, 15 

23 INHIBIT Enable Input 23 INHIBIT Enable Input 

12 GND Ground (OVl 12 GND Ground (OV) 

24 Vee Positive Supply Voltage 24 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

X/Y 
0 

HC4514 DMUX 

53 53 

(1) 54 (1) SL 
ST 5T 

55 55 

.. 56 .. 

j I 56 

D 
c c 
D 

10 

iNH , "iNH 11 

12 

13 

14 14 

IS 

LC12670 LC126BO 

X/Y HC4515 DMUX 

53 53 

(I) 54 (1) 4 54 
5T ss 5T ss 
.. 56 .. S6 

....!!... 
c c 15 8 

D 

10 
iNH It "'i'NH 11 

12 

13 

14 

15 

LC12690 LC12.700 

J:iii SGS·1110MSON 3/7 
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M74HC4514/4515 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

r- Vee 

Jil
IN PUT 

~~------

GND GND ... --

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI DC Input Voltage 

Vo DC Output Voltage 

ilK DC Input Diode Current 

loK DC Output Diode Current 

lo DC Output Source Sink Current Per Output Pin 

Icc or IGND DC Vee or Ground Current 

Po Power Dissipation 

Tsto Storage Temperature 

TL Lead Temperature (1 0 sec) 

Value Unit 

-0.5 to +7 v 
-0.5 to Vee + 0.5 v 
-0.5 to Vee + 0.5 v 

+ 20 mA 

+ 20 mA 

+ 25 mA 

+50 mA 

500 (*) mW 

-65 to +1 50 oc 

300 oc 

Absolute Max1mum Rat1ngs are those values beyond wh1ch damage to the dev1ce may occur. Functional operation under these cond1t1on IS not1mpl1ed 

(*) 500 mW: "'65 'C derate to 300 mW by 1 OmWt'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature -40 to +85 oc 

lr, It Input R1se and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 
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M74HC4514/4515 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA = 25°C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

VrH High Level Input Voltage _2Q_ 1.5 1.5 

~ 3.15 3.15 v 
6.0 4.2 4.2 

VrL Low Level Input _2Q_ 0.5 0.5 
Voltage ~ 1.35 1.35 v 

6.0 1.8 1.8 

VoH High Level Output Voltage _2Q_ 
Vr= 

1.9 2.0 1.9 

~ VrH 
lo=-20 J.JA 4.4 4.5 4.4 

~ or 5.9 6.0 5.9 
v 

4.5 VrL lo=-4.0 rnA 4.18 4.31 4.13 -
6.0 lo=-5.2 rnA 5.68 5.8 5.63 

VoL Low Level Output Voltage 2.0 
Vr = 

0.0 0.1 0.1 -
lo= 20 !lA ~ VrH 0.0 0.1 0.1 

v 
~ or 0.0 0.1 0.1 

~ VrL lo= 4.0 rnA 0.17 0.26 0.33 

6.0 lo= 5.2 rnA 0.18 0.26 0.33 

lr Input Leakage Current 6.0 Vr =Vee or GND +0.1 +1 I! A 

loz 3 State Output Off State Current 6.0 Vr = VrH or VrL ±0.5 ±5.0 I! A 
Vo =Vee or GND 

Icc Quiescent Supply Current 6.0 Vr =Vee or GND 4 40 ~tA 
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M74HC4514/4515 

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

Test Conditions Value 
Symbol Parameter Vee TA = 25°C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

ITLH Output Transition Time ~ 30 75 95 
ITHL ~ 8 15 19 ns 

6.0 7 13 16 

tPLH Propagation Delay Time ~ 65 175 220 
tPHL (DATA- Sn, Sn) 

~ 22 35 44 ns 

6.0 19 30 37 

IPHL Propagation Delay Time ~ 75 175 220 
IPLH (STROBE - Sn, Sn) 

~ 24 35 44 ns 

6.0 20 30 37 

tPHL Propagation Delay Time ~ 60 175 220 
tPLH (INHIBIT - Sn, Sn) 

~ 20 35 44 ns 

6.0 17 30 37 

tw(L) Minimum Pulse Width ~ 14 75 95 
(STROBE) ~ 6 15 19 ns 

6.0 6 13 16 

Is Minimum Set-up Time ~ 10 50 65 
(DATA) ~ 2 10 13 ns 

6.0 2 9 11 

th Minimum Hold Time ~ 5 5 
(DATA) ~ 5 5 ns 

6.0 5 5 

CIN Input Capacitance 5 10 10 pF 

Cpo (*) Power Dissipation Capacitance 61 pF 
(*) Gpo IS defined as the value of the IC"s Internal equ1valent capacitance wh1ch IS calculated from the operanng current consumption Without load. 
(Refer to Test CircuH). Average operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • f,.. + Icc 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INHIBIT 

SN or SN 

A-D 

STROBE 

TEST CIRCUIT Icc (Opr.) 

5o!5ol 

s,c51> 
52(52) 

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

M74HC4514/4515 
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M54/M74HC4518 
M54/M74HC4520 

HC4518 DUAL DECADE COUNTER 
HC4520 DUAL 4 BIT BINARY COUNTER 

• HIGH SPEED 
fMAX =55 MHz (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4!lA (MAX.) AT TA = 25 oc 

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

• OUTPUT DRIVE CAPABILITY 
1 0 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE WITH 
4520B/4518B 

DESCRIPTION 

The M54!74HC4518/4520 are high speed CMOS 
DUAL 4 BIT BINARY COUNTERS fabricated in si
licon gate C2MOS technology. They have the same 
high speed performance of LSTTL combined with 
true CMOS low power consumption. 

They consists of two identical internally synchro
nous 4-stage counters. The counter stages are D
type flip-flops having interchangeable Clock and 
ENABLE inputs for incrementing on either the posi
tive-going or negative-going transition. 

For single-unit operation the ENABLE input is main
tained "high" and the counter advances on each po
sitive-going transition of the CLOCK. The counters 
are cleared by high levels on their clear lines. The 
counter can be cascaded in the ripple mode by con
necting 04 to the enable input of the subsequent 
counter while the clock input of the latter is held per
manently low. 

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

March 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

NC~ 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXXF1 R M74HCXXXXM1 R 
M74HCXXXXB1R M74HCXXXXC1R 

PIN CONNECTIONS (top view) 

1 no 

1 Q1 

1Q2 

1Q3 

GND 

!iC u u a:: 
u z u < 
g > ~ 
u u 

Vee 

2 CLEAR 

2 QJ 

2 Q2 

2 Q1 

2QO 

No Internal 
Connection 
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M54/M74HC4518/4520 

LOGIC DIAGRAM (1 /2 HC4518) 

LOGIC DIAGRAM (1 /2 HC4520) 

=2/_:8 ______________ ,.,, ~~~;~:rr::~~!:~ 
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M54/M7 4HC4518/4520 

TIMING CHART (HC4518) 

0 1 2 3 ' 5 6 7 8 9 0 1 1 1 2 3 ' 5 6 7 8 8 8 

CLOCK 1. 1. ~ ru 1. 1. ll - IL 1. rt IL h. n J 1-1-

CLEAR 

CLOCK 
ENABLE 

ao 

Q1 

02 

QJ 

-
I- I-

I- ·-
I-I-

-

TIMING CHART (HC4520) 

CLOCK 

CLEAR 

CLOCK 
ENABLE 

ao 

01 

02 

QJ 

0 1 2 3 4 5 

- rl ~ ll ru l 

h I- -
- - ~ 

r r--
- r-- r---

I 
- r -
~ '- L-

r- -
-

I-I-

6 7 8 9 10 \1 11 11 

rt rt ll ll ll rt 1n 

I 
r r 

1- L- ~ 

1- -
1- -

nr _r l1l J ~ ~ _f lr lf - - -- - ~ 

-I- I--
- -

I 

5-1011511 

12 13 14 15 0 1 2 2 2 2 0 

II 

i I--
I 

ru-~ ~ Ilf Ilf I ~ I----h - -
L- 1- L-

- 1-
I-~ -1- '---

s ~ 10116 
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M54/M74HC4518/4520 

TRUTH TABLE 

INPUTS 
FUNCTION 

CLOCK ENABLE CLEAR 

s H L INCREMENT COUNTER 

L l_ L INCREMENT COUNTER 

l_ X L NO CHANGE 

X s L NO CHANGE 

s L L NO CHANGE 

H l_ L NO CHANGE 

X X H OOTHRU 03 = L 
X: Don't Care Z: High Impedance 

PIN DESCRIPTION INPUT AND OUTPUT EQUIVALENT CIRCUIT 

PIN No SYMBOL NAME AND FUNCTION 

1, 9 1CLOCK, Clock Inputs (LOW to ,- Vee 
2CLOCK HIGH, Edge-triggered) 

2, 10 1ENABLE, Clock Enable Inputs 
2ENABLE INPUT 

3,4,5,6 100 to 103 Data Outputs 
.. ~ 

7, 15 1CLEAR, Asynchronous Reset 
2CLEAR Inputs (Active LOW) ,j -----

11, 12, 13, 200 to 203 Data Outputs GND GND 
14 _._ _._ 
8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC4518 HC4520 

CTRDIV10 CTR4 

1CK 100 1CK 100 

1 CE 101 
1CE 

101 

102 102 
1 CLR 1 CLR 

103 103 

2CK 200 2CK 200 

2CE 201 
2CE 201 

202 202 
2CLR 

203 
2CLR 

203 

LC12310 LC12320 
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M54/M74HC4518/4520 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vt DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 
lo DC Output Source Sink Current Per Output Pin ±25 rnA 

Icc or IGND DC Vee or Ground Current ±50 rnA 
Po Power Dissipation 500 (*) mW 

Tsta Storage Temperature -65!0 +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolllle Max1mum Ratings are those values beyond which damage to the device may occur. Functional operation underlheseconcfrtion is not implied. 
(•) 500 mW: = 65 "C derate to 300 mW by 1 OmWf'C: 65 "C to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2to6 v 
Vt Input Voltage 0 to Vee v 
Vo Ou1put Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40to +85 oc 

!r, It Input Rise and Fall Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V Oto400 
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M54/M74HC4518/4520 

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 ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 4.5 1.35 1.35 1.35 v 

-
6.0 1.8 1.8 1.8 

VoH High Level ~ VI = 
1.9 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 lJA 4.4 4.5 4.4 4.4 

v 
....§.:Q_ or 5.9 6.0 5.9 5.9 

~ 
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 ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 4.5 V1H 
lo= 20 lJA 0.0 0.1 0.1 0.1 r-- v 

6.0 or 0.0 0.1 0.1 0.1 r--
VIL 4.5 lo= 4.0 mA 0.17 0.26 0.37 0.40 r--

6.0 lo= 5.2 mA 0.18 0.26 0.37 0.40 

h Input Leakage 
6.0 

V1 =Vee or GND ±0.1 ±1 ±1 ~A 
Current 

Icc Quiescent Supply 6.0 V1 =Vee or GND 4 40 80 ~A 
Current 
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M54/M7 4HC4518/4520 

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

Min. Typ. Max. Min. Max. Min. Max. 

lrLH Output Transition ~ 30 75 95 110 
lrHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 72 160 200 240 
tPHL Delay Time 4.5 22 32 40 48 ns 

(CK, CE- Qn) -
6.0 18 27 34 41 

tPHL Propagation ~ 65 150 190 225 
Delay Time ~ 20 30 38 45 ns 
(CLR · Qn) 

6.0 16 26 33 38 

fMAX Maximum Clock ~ 6 23 4.8 4 
Frequency ~ 30 51 24 20 MHz 

6.0 35 60 28 24 

tw(H) Minimum Pulse ~ 25 75 95 
tw(L) Width ~ 6 15 19 ns 

(CK,CE) 
6.0 5 13 16 

tw(L) Minimum Pulse ~ 20 75 95 110 
Width ~ 5 15 19 22 ns 
(CLR) 

6.0 4 13 16 19 

tREM Minimum ~ 21 50 60 75 
Removal Time 

~ 3 10 12 15 ns 
(CLR) 

6.0 3 9 11 13 

c,N Input Capacitance 5 10 10 10 pF 

Gpo (•) Power Dissipation for HC4518 38 pF 
Capacitance for HC4520 32 

(•} Ceo is defined as the value of the IC's 1ntemal equwalent capacitance wh1ch 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) ~CPO • Vee • f.,+ lcc/2 (per COUNTER} 
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M54/M74HC4518/4520 

SWITCHING CHARACTERISTICS TEST WAVEFORMS 

CLOot 

an 

CLOCK 
ENABLE 

an 

CLEAR 

CLOCK 

an so•J. 

6ns 

lpHL '--------....L---- VoL 

5-10117 

6ns 

S-10113 

TEST CIRCUIT Icc (Opr.) 
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M54HC4538 
M74HC4538 

DUAL RETRIGGERABLE MONOSTABLE MUL TIVIBRATOR 

• HIGH SPEED 
tpo = 25 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
STANDBY STATE lee=4~(MAX.)ATTA = 25 "C 
ACTIVE STATE lee=200 ~(TYP.) AT Vee =5 V 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OUTPUT PULSE WIDTH RANGE 
twour = 120 ns- 60s OVER AT Vee= 4.5 V 

• OUTPUT PULSE WIDTH INDEPENDENT 
FROM TRIGGER INPUT PULSE WIDTH 

• PIN AND FUNCTION COMPATIBLE 
WITH 4538B 

DESCRIPTION 

The M54/74HC4538 is a high speed CMOS DUAL 
MONOSTABLE MULTIVIBRATOR fabricated in si
licon gate C2MOS technology. It has the same high 
speed performance of LSTIL combined with true 
CMOS low power consumption. Each multivibrator 
features both a negative, A, and a positive, B, edge 
triggered input, either of which can be used as an in
hibit input. Also included is a clear input that when 
taken low resets the one shot. The monostable mul
tivibrators are retriggerable. That is, they may be 
triggered reapeatedly while their outputs are gene
rating a pulse and the pulse will be extended. Pulse 
width stability over a wide range of temperature and 
supply is achieved using linear CMOS techniques. 
The output pulse equation is simply 
PW = 0.7 (R)(C) where PW is in seconds, R in 
Ohms, and C is in Farads. 

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

October 1993 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

~ 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4538F1R M74HC4538M1R 
M74HC4538B1 R M74HC4538C1R 

PIN CONNECTIONS (top view) 

j-1A , 

INPUTS 
18 . _2. I 

INPUTS 

2B lQ1 ' 
OUTPUTS _ 

Q1 
02 f _ OUTPUTS 

02 

N u u - z >u N 

2T2 ,. 2cO 
NC NC 

iB 2A 

Ql 26 
NC= ' " 11 12 1l 

No Internal 
Connection 0 

I(; z ~ I~ ;; "' 

1/9 

1167 



M54/M74HC4538 

SYSTEM DIAGRAM 

T2 

Tl 

A 

6 

~---1:»-- a 

TIMING CHART 

n n VIH 

"A V1 L 

I I 

VIH 

B l VtL 

Vee 

RX/CX VREF H 
VREF L 

Vss 

VIH 
CLR 

---VIL 

VoH 
Q 

VOL 

VQH 
o: 

VOL 

twour+1rr 
5-10176/1 
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M54/M74HC4538 

BLOCK DIAGRAM 

CD 5-10143 

Notes : 1. Cx, Ax, Dx are external components. 
2. Dx is a clamping diode. 
3. The external capacHor is charged to Vee in the stand-by state, i.e. no trigger. When the supply voltage IS turned off Cx IS discharged 

mainly through an internal parasitic diode (seefigures).lfCx issuff1cienUy large and Vee decreases rapidy, there w111 be some possibility 
of damaging the I.C. w1th a surge current or latch-up. If the voltage supply filter capacitor is large enough and Vee decrease slowly, 
the surge current is automatically limited and damage the I.C. is avo1ded. The maximum forward current of the parasiUc d1ode is ap
proximately 20 mA. In cases where Cx IS large the t1me taken for the supply voltage to fall to 0.4 Vee can be calculated as follows . 
b ~(Vee- 0.7) · Cx/20 mA 
In cases where tr is too short an external champing diode Is required to protect the I. C. from the surge current. 

FUNCTIONAL DESCRIPTION 

STAND-BY STATE 

The external capacitor, Cx, is fully charged to Vee 
in the stand-by state. Hence, before triggering, tran
sistorOp and On (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) A is "low" and B has a falling edge ; 

2 nd) B is "high" and A has a rising edge ; 

After the multivibrator has been retriggered compa
rator C1 and C2 start operating and On is turned on. 
ex then discharges through On. The voltage at the 
node Rx/Cx external falls. 

When it reaches VREFL the output of comparator C1 
becomes low. This in turn resets the flip-flop and On 
is turned off. 

At this point C1 stops functioning but C2 continues 
to operate. The voltage at RIC external begins to rise 
with a time constant set by the external components 
Rx, Cx. 

Triggering the multivibrator causes Oto go high after 
internal delay due to the flip-flop and the gate. 0 re
mains high until the voltage at R/C external rises 
again to VREFH. At this point C2 output goes low and 
G goes low. C2 stops operating. That means that af
ter triggering when the voltage at R/C external re
turns to VREFH the multivibrator has returned to its 
MONOSTABLE STATE. In the case where Rx • Cx 
are large enough and the discharge time of the ca
pacitor and the delay time in the I. C. can be ignored, 
the width of the output pulse tw (out) is as follows : 

tw(oun = 0.72 Cx • Rx 

RE-TRIGGER 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 Rx/Cx external falls to VREFL again and 0 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, trr (Min.) depends on Vee and Cx. 
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M54/M7 4HC4538 

FUNCTIONAL DESCRIPTION (continued) 

RESET OPERATION 
CD is normally high. If CD is low, the trigger is not 
effective because Q output goes low and trigger 
control flip-flop is reset. 

TRUTH TABLE 

INPUTS 

A B CD Q 

Also transistor Op is turned ..Q!l and Cx is charged 
quicky to Vee. This means if CD input goes low, the 
IC becomes waiting state both in operating and non 
operating state. 

OUTPUTS 
NOTE 

Q 

s H H Jl_ L_j OUTPUT ENABLE 

X L H L H INHIBIT 

H X H L H INHIBIT 

L l_ H Jl_ L..F OUTPUT ENABLE 

X X L L H INHIBIT 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GND GND -

PIN DESCRIPTION lEG LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1, 15 1T1, 2T1 External Capacitor 
Connections 

2, 14 1T2,2T2 External Resistor/Capacitor 
Connections 

3, 13 1CD, 2CD Direct Reset Inputs (Active 
LOW} 

4, 12 1A,2A Trigger Inputs (LOW to 
HIGH, Edge-Triggered} 

5, 11 1B, 2B Trigger Inputs (HIGH to 
LOW, Edge-Triggered} 

6, 10 01,02 Pulse Outputs 

7,9 01,02 Complementary Pulse Outputs 

8 GND Ground (OV} 

16 Vee Positive Supply Voltage 
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M54/M74HC4538 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
IrK 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tsrg Storage Temperature -65 to +150 oc 

TL Lead Temperature (10 sec) 300 oc 

Absolute Ma><1mum Ratings are those values beyondwhrch damage to the devrce may occur. Functional operation underthesecondrtion rs notrmplred. 
(*) 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 65 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tr Input Rise and Fall Time (CLR only) Vee= 2 V 0 to 1000 

Vcc=4.5V 0 to 500 ns 

Vee= 6 V 0 to 400 

Cx External Capacitor NO LIMITATION(*) 

Rx External Resistor Vee< 3 V 5K to 1M(*) n 
Vee> 3 V 1Kto 1M(*) 

( ) The maxrmum allowable values of Cx and Rx are a function of leakage of capacftor Cx, the leakage of devrce and leakage due to the board 
layout and surface resistance. Susceptibility to externally induced noise may occur for Rx > 1 Mn 
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M54/M74HC4538 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

ViL Low Level Input ~ 0.5 0.5 0.5 
Voltage ~ 1.35 1.35 1.35 v 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1= 
1.g 2.0 1.9 1.9 

Output Voltage ~ V1H 
lo=-20 IJA 4.4 4.5 4.4 4.4 

~ or 5.9 6.0 5.9 5.9 v 
~ ViL lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ V1= 
0.0 0.1 0.1 0.1 

Voltage 
~ ViH 

Ia= 20 1JA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ V1L lo=4.0 mA 0.17 0.26 0.37 0.40 

6.0 Ia= 5.2 mA 0.18 0.26 0.37 0.40 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current 

h Input Leakage 
6.0 

V1 = Vee or GND ±0.1 ±1 ±1 J.lA 
Current RexVCext 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 J.lA 
Current 

Icc Quiescent Supply ~ V1 = Vee or GND 40 120 160 uA 
Current 

~ 
pins 2, 14 0.2 0.3 0.4 mA 

6.0 
V1 = Vccl2 

0.3 0.6 0.8 mA 
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M54/M74HC4538 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

tTLH Output Transition __1_:Q_ 30 75 95 110 
ITHL Time ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation __1_:Q_ 120 250 315 375 
tPHL Dei'!YTim~ ~ 30 50 63 75 ns 

(A, B-0,0) 
6.0 25 43 54 64 

tPLH Propagation __1_:Q_ 100 195 245 295 
tPHL Delay Tim_§! ~ 25 39 49 59 ns 

(CD-0, 0) 
6.0 20 33 42 50 

twour Output Pulse __1_:Q_ Rx = 5KQ 540 1200 1500 1800 
Width 4.5 Cx=O Rx = 1KQ 180 250 320 375 ns 

-
6.0 Rx = 1KQ 150 200 260 320 

__1_:Q_ Cx = 0.01 ~F 
70 83 96 70 96 70 96 

~ Rx=10KQ 69 77 85 69 85 69 85 ~s 

6.0 69 77 85 69 85 69 85 

__1_:Q_ 
Cx = 0.1 ~F 

0.67 0.75 0.83 0.67 0.83 0.67 0.9 

~ Rx = 10KQ 0.67 0.73 0.77 0.67 0.77 0.67 0.8 ms 

6.0 0.67 0.73 0.77 0.67 0.77 0.67 0.8 

~twour Output Pulse ±1 
Width Error 

% Between Circuits 
(In same pack) 

tw(H) Minimum Pulse __1_:Q_ 30 75 95 110 
IW(L) Width ~ 8 15 19 22 ns 

(CLOCK) 
6.0 7 13 16 19 

tw(L) Minimum Pulse __1_:Q_ 30 75 95 110 
Width 4.5 8 15 19 22 ns 
(CLEAR) -

6.0 7 13 16 19 

!REM Minimum Clear __1_:Q_ 0 15 15 20 
Removal T1me ~ 0 5 5 7 ns 

6.0 0 5 5 

Is Minimum __1_:Q_ 
Cx=0.1 ~F 

380 6 
Retrigger Time 4.5 Rx = 1KQ 92 ns 

-
6.0 72 

__1_:Q_ 
Cx = 0.01 ~F 

6 

~ Rx = 1KQ 1.4 ~s 

6.0 1.2 

c,N Input Capacitance 5 10 10 10 pF 

Gpo (•) Power Dissipation 70 
pF 

Capacitance 
(") CPo is defined as the value of the IC's internal equivalent capacitance which is calculated from the operat1ng current consumpt1on Without load. 
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lcc(opr) = Cpo • Vee • ''"+Icc' • Duty/100 + lcd2 (per CIICUI!) 
(Icc'= Active Supply Current) 
(Duty=%)) 
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M54/M7 4HC4538 

TEST CIRCUIT Icc (Opr.) 

Vee 

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

twouT- Cx Characteristics (Typ). 

8/9 

1174 

Output Pulse Width Constant K = Supply Voltage. 

K 
(TYP I 

0.9 

0.8 

0.7 

............ 

2 

G &375 

....._ 
1-- CX=O.OOI)IF 

CX"' 0.1JIF 

trr- Vee Characteristics (Typ). 

G·6317 

Tamb = 25'C t- r--r--
I'. 

..... g_=0.01pF 

ex= 1ooopF r--r--

Ql ' c~~ 

0 4 s 6 Vcc!Vl 



M54/M74HC4538 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A 

tw(LJ ---+---------...r--,,_ __ _ 

a 

a 

A 

6ns 

8 

co 

a 

a 

S-101.G7/i 
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M54HC4543 
M74HC4543 

BCD TO 7 SEGMENT LATCH/DECODER/LCD DRIVER 

• HIGH SPEED 
tw = 7 ns (TYP.) AT Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 4J.LA (MAX.) AT TA = 25 ac 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

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

• PIN AND FUNCTION COMPATIBLE 
WITH 4543B 

DESCRIPTION 

The M54/74HC4543 is a high speed CMOS BCD
TO-? SEGMENT DECODER WITH LCD DRIVER 
fabricated in silicon gate C2MOS technology. High 
speed latch and decode operation 120 times as fast 
as standard CMOS 4511 B while CMOS low power 
consumption in maintained. This device consist of 
BCD-T0-7 segment decoder with a BCD input latch 
and a ?-segment driver for a liquid crystal display 
(LCD). When any illegal BCD input signal is applied 
or inputBI is held high, the display is blanked. When 
driving LCDs, a common square wave signal should 
be applied not only to the PH input of this device but 
also to the electrically common backplane of the di
splay. For other types of readouts, such as light
emitting diode (LED), some additional drivers, such 
as a transistor array is required. All inputs are 
equipped with protection circuits against static di
scharge and transient excess voltage. 

February 1993 

81R 
{Plastic Package) 

F1R 
(Ceramic Package) 

NC~ 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HC4543F1R M74HC4543M1R 
M74HC4543B1 R M74HC4543C1 R 

PIN CONNECTIONS (top view) 

NC 

A 

PH 

u 0 u u .... 
....J z ~ 

b 

a 

NC 

No Internal 
Connection 0 

- z u 1D (!) Z 111 JJ 

1177 



M54/M74HC4543 

TRUTH TABLE 

INPUTS OUTPUTD 
DISPLAY MODE 

LD 81 PH D c 8 A a b c d e f g 

X H L X X X X L L L L L L L BLANK 

H L L L L L L H H H H H H L 0 

H L L L L L H L H H L L L L 1 

H L L L L H L H H L H H L H 2 

H L L L L H H H H H H L L H 3 

H L L L H L L L H H L L H H 4 

H L L L H L H H L H H L H H 5 
H L L L H H L H L H H H H H 6 

H L L L H H H H H H L L L L 7 

H L L H L L L H H H H H H H 8 

H L L H L L H H H H H L H H 9 

H L L H L H X L L L L L L L BLANK 

H L L H H X X L L L L L L L BLANK 

L L L X X X X ### ### 

1' 1' H 1' INVERSE OF ABOVE OUTPUT LEVEL DISPLAY AS ABOVE 
X: Don't Care 
i: SAME AS ABOVE COMBINATIONS 
###:DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD = 'H' 

LOGIC DIAGRAM 

PH~--------------------------
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DISPLAY MODE 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I til :1,='1 =:IYISI:;I:I:=tl~:l I I I I I I 
s -10223 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

GNO GNO 
... .L.. 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

M54/M74HC4543 

a 
t~fb 

ef_fc 
d 

7 SEGMENT 
DISPLAY 

12 LD Latch Disable Input 
(Active HIGH) 

BC0/7SEG 

5,3,2,4 A to D 

6 PH 

7 Bl 

9, 10, 11' a tog 
12, 13, 15, 

14 

8 GND 

16 Vee 

Address (Data) Inputs 

Phase Input (Active HIGH) 

Blanking Input (Active 
HIGH) 

Segment Outputs 

Ground (OV) 

Positive Supply Voltage 

r== SliS·THOMSON 
.. .,, llllfii:lll@~ll.i@ll'lfi©$ 

LD C9 (T) olD 

A 90,1 

8 90,2 

c 90,4 

D 90,8 

PH N10 

81 EN 

lC12130 
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M54/M74HC4543 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Vee SlJ!llliY Voltage -0.5 to +7 v 
v, DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
I1K 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 IGND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*} mW 

Tsto Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec} 300 oc 
.. 

Absolute Max1mum Rafings are those values beyond which damage to the device may occur Functional operat1on under these condition 1s not1mphed 
(") 500 mw: = 65 •c derate to 300 mw by 1 OmWf'C: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Vee Supply Voltage 2to6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tt Input Rise and Faii_Time Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V 0 to 500 

Vee= 6 V 0 to 400 

4/7 
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M54/M74HC4543 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage 

~ 3.15 3.15 3.15 v 
6.0 4.2 4.2 4.2 

V1L Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 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 1---
lo=-20 !lA 

~ VIH 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ V1L 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 ~ v, = 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 !-!A 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ VIL lo= 4.0 mA 0.17 0.26 0.37 0.40 

6.0 lo= 5.2 mA 0.18 0.26 0.37 0.40 

h Input Leakage 
6.0 

v, = Vee or GND ±0.1 ±1 ±1 J.IA 
Current 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 !lA 
Current 

517 
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M54/M7 4H C4543 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

ITLH Output Transition ~ 30 75 95 110 
ITHL Time ___!§___ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagation ~ 160 300 375 450 
IPHL Delay Time 4.5 40 60 75 90 ns 

{BCD- OUT) f-
6.0 30 51 64 76 

tPLH Propagation ~ 80 175 220 265 
IPHL Delay Time 

~ 23 35 44 53 ns 
{BI- OUT) 

6.0 17 30 37 45 

tPLH Propagation ~ 58 130 165 195 
tPHL Delay Time 4.5 17 26 33 39 ns 

{PH- OUT) f-
6.0 14 22 28 33 

tPLH Propagation 2.0 130 265 335 400 
IPHL Delay Time f-

~ 35 53 66 80 ns 
{LD- OUT) 

6.0 16 45 56 68 

IW(H) Minimum Pulse 2.0 30 75 95 110 
f-Width 
~ 8 15 29 22 ns 

{LD) 
6.0 7 13 26 19 

Is Minimum Set-up ~ 15 75 95 110 
Time 4.5 4 15 19 22 ns 

r--
6.0 3 13 16 19 

th Minimum Hold ~ 0 0 0 
Time 

~ 0 0 0 ns 

6.0 0 0 0 

CIN Input Capacitance 5 10 10 10 pF 
Cpo {*) Power Dissipation 115 

pF Capacitance 
(") GPo IS defined as the value of the IC"s 1ntemal 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) ~CPO· Va:; • f1N + la:;/2 (per FLIP/FLOP) 

6/7 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

A-0 
Bl 
PHASE 

A- 0 

LD 

r------- VoH 
---------------------J><~-------VoL 

So-10222 

~ SCS·1110MSON 
~""'!I 11:llocooiMI!'ii'~m@oooiCI!l 

M54/M74HC4543 

717 
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• HIGH SPEED 
tpd = 11 ns (TYP.) at Vee= 5 V 

• LOW POWER DISSIPATION 
Icc= 1 11A (MAX.) AT TA = 25 °C 

• COMPATIBLE WITH TTL OUTPUTS 
VIH = 2V (MIN.) VIL = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS07 

DESCRIPTION 
The M54/74HCT7007 is a high speed CMOS HEX 
BUFFER fabricated in silicon gate C2MOS techno
logy. 

It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 

All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. The integrated circuit has totally compatible, in
put and output characteristic, with standard 54/7 4 
LSTTL logic families. 

M54HCT/7 4HCT devices are designed to directly in
terface HSC2MOS systems with TTL and NMOS 
components. These devices are also plug in replace
ment for LSTTL devices giving a reduction of power 
consumption. 

INPUT AND OUTPUT EQUIVALENT.CIRCUIT 

,- Vee 

INPUT 

·• -----

GND GND 

.:.. --

February 1993 

NC~ 

M54HCT7007 
M74HCT7007 

HEX BUFFER 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCT7007F1 R M74HCT7007M1 R 
M74HCT700081 R M74HCT7007 C1 R 

PIN CONNECTIONS (top view) 

2A 

NC 

2V 

NC 

3A 

6V 

NC 

SA 

NC 

SV 

No Internal 
Connect1on 

1/4 
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M54/M74HCT7007 

TRUTH TABLE IEC LOGIC SYMBOL 

A y 

L L 

H H 
1A 

PIN DESCRIPTION 
2A 

3A 

PIN No SYMBOL NAME AND FUNCTION 
4A 

1, 3, 5, 9, 1A to 6A Data Inputs 
11' 13 SA 

2, 4, 6, 8, 1Y to 6Y Data Outputs 6A 
10, 12 

7 GND Ground (OV) LC12160 

SCHEMATIC-CIRCUIT (Per Gate) 

A 

s -1055~ 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
v, DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ltK DC Input Diode Current + 20 rnA 

loK DC Output Diode Current ± 20 rnA 

lo DC Output Source Sink Current Per Output Pin ± 25 rnA 

Icc or IGND DC Vee or Ground Current +50 rnA 

Po Power Dissipation 500 (') mW 

Tsto Storage Temperature -65 to +150 oc 
TL Lead Temperature (1 0 sec) 300 oc 

Absolute Max1mum Ratings are those values beyond whrch damage to the devrce may occur. Functronal operatron underthesecondrt1on rs not rmphed 

(') 500 mW: = 65 'C derate to 300 mW by 1 OmWfC: 65 'C to 85 'C 

2/4 
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M54/M74HCT7007 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5 to 5.5 v 
Vr Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to+ 125 oc 

M74HC Series -40 to +85 oc 

lr, It Input Rise and Fall Trme (Vee = 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. 

VrH High Level Input 4.5 2.0 2.0 2.0 v 
Voltage to 

5.5 

VrL Low Level Input 4.5 0.8 0.8 0.8 v 
Voltage to 

5.5 

VoH High Level Vr = lo=-20 (lA 4.4 4.5 4.4 4.4 
Output Voltage 

4.5 VrH v or lo=-4.0 rnA 4.18 4.31 4.13 4.10 
VrL 

VoL Low Level Output Vr = Ia= 20 J.!A 0.0 0.1 0.1 0.1 
Voltage 

4.5 VrH v or Ia= 4.0 rnA 0.17 0.26 0.33 0.4 
VrL 

I, Input Leakage 
5.5 

Vr =Vee or GND ±0.1 ±1 ±1 JlA 
Current 

r--
Icc Quiescent Supply 5.5 Vr =Vee or GND 1 10 20 JlA 

Current 

~'.Icc Additional worst 5.5 Per Input pin 2.0 2.9 3.0 rnA 
case supply Vr = 0.5V or 
current Vr = 2.4V 

Other Inputs at 
Vee or GND 

Ia= 0 
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M54/M7 4HCT7007 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input tr = lf = 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. 

tTLH Output Transition 4.5 8 15 19 23 
lrHL Time 

ns 

tPLH Propagation 4.5 14 23 29 35 
tPHL Delay T1me 

ns 

CiN Input Capacitance 5 10 10 10 pF 

Cpa(') Power Dissipation 22 
pF 

Capacitance 

n Cpo IS defmed as the value of the IC's Internal eqUivalent capacitance WhiCh IS calculated from the operating current consumptiOn Without load 
(Refer to Test C~rcu1t). Average opert1ng current can be obtained by the following equation lcc(opr) = Cpo ·Vee • f1N + lcc/6 (per BUFFER) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 

Vour 

5-10S55 
5-10556 

TEST CIRCUIT Icc (Opr.) 

INPUT WAVEFORM I 

11-~~-+" o=o.,.-vcc 

J ._~O.;.".;.;/•---GND 
5-10558 

5-10557 
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~ SliS·ntOMSON M54HC7240/7241/7244 
.. .,, ~~©rnl©~lL~©li'rnl©ffill~©~ M74HC7240/7241/7244 

OCTAL BUS BUFFER WITH 3 STATE OUTPUTS 
HC7240: INVERTED- HC7241/7244 NON INVERTED 

• HIGH SPEED 
tpo = 15 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 4JlA (MAX.) at TA = 25 °C 

• HIGH NOISE IMMUNITY 
VH = 1.1 V(TYP.) at Vee= 5V 

• OUTPUT DRIVE CAPABILITY 
15 LSTIL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2V to 6V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS240/241 /244 

DESCRIPTION 

The M54/7 4HC7240, HC7241 and HC7244 are high 
speed CMOS OCTAL BUS BUFFERs fabricated in 
silicon gate C2MOS technology. 

They have the same high speed performance of 
LSTIL combined with true CMOS low power 
consumption. 

The designer has a chaise of select combination of 
inverting and non-inverting outputs, symmetrical G 
(active low output control) input, and 
complementary G and G inputs. Each control input 

PIN CONNECTION (top view) 

B1R 
(Plastic Package} 

M1R 
(Micro Package} 

F1R 
(Ceramic Package} 

C1R 
{Chip Carrier} 

ORDER CODES : 
M54HCXXXXF1 R M74HCXXXXM1 R 
M74HCXXXXB1 R M74HCXXXXC1 R 

governs four BUS BUFFERs. 

The HC7240, HC7241 and HC7244 have the same 
pin configuration and function as the HC240, HC241 
and HC244 and they have a hysteresis 
characteristics with each input so can be used as a 
line receiver, etc. 

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

HC7240 HC7241 HC7244 

1G ' " Vee iG ' 10 Vee iG ' 10 v,, 
1A 1 z " 2G 1A1 z " 2G 1 A, 2 " 2G 

2Y 4 5 " ,yl 2Y 4 5 " lY, 2Y 4 ' " lY, 

1A2 ' 17 2A, 1 A2 ' 17 2A, 1 A2 ' 17 2A, 

2Y 5 ' " ,y2 zy, ' " lY, zy, ' " 1 Y2 

1A3 • " 2A, I A, ' " 2A 5 1 A, ' " 2A 3 

zv, 7 " IY, 2Y 2 7 " lY, 2Y 2 7 " lY, 

1A, B " 2A 2 1 A, 8 " 2A 2 1 A, 8 " 2A2 

2Y 1 ' " lY, 2Y 1 ' " 1Y, 2Y 1 ' " 1Y 4 

" 2A 1 " 2A 1 " 2A 1 

October 1993 1/7 
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M54/M7 4HC7240/7241 /7244 

CHIP CARRIER 

HC7240 

1A2 1Y, 

iY3 2A• 

IA3 i'Y2 
2Y2 2A3 

IA4 lY3 

I~ 
0 

~~~ 
N 

z "" 0 "' PCIID20 

HC7241 

- 0 >- z 
"' 0 

N 

.. >- "" "' - "' 

HC7244 

PCI10.30 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION (HC7240) 

A 

INPUT 

r- Vee 

GND GND -- --

PIN No 

1 

2,4,6,8 

9, 7,5,3 

11, 13, 15, 
17 

18, 16, 14, 
12 

19 

10 

20 

SYMBOL NAME AND FUNCTION 

1G Output Enable Input 

1A1to 1A4 Data Inputs 

2Y1to 2Y4 Data Outputs 

2A1 to 2A4 Data Inputs 

1Y1 to 1Y4 Data Outputs 

2G Output Enabellnput 

GND Ground (OV) 

Vee Positive Supply Voltag_e 

PIN DESCRIPTION (HC7241) PIN DESCRIPTION (HC7244) 

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION 

1 1G Output Enable Input 1 1G Output Enable Input 

2,4,6,8 1A1 to 1A4 Data Inputs 2,4,6,8 1A1 to 1A4 Data Inputs 

9, 7,5,3 2Y1 to 2Y4 Data Outputs 9, 7,5,3 2Y1 to 2Y4 Data Outputs 

11, 13, 15, 2A1to 2A4 Data Inputs 11, 13, 15, 2A1 to 2A4 Data Inputs 
17 17 

18, 16, 14, 1Y1 to 1Y4 Data Outputs 18, 16, 14, 1Y1 to 1Y4 Data Outputs 
12 12 

19 2G Output Enabel Input 19 2G Output Enabel Input 

10 GND Ground (OV) 10 GND Ground (OV) 

20 Vee Positive Supply Voltage 20 Vee Positive Supply Voltage 

217 L•'l SGS·niOMSON 
'J• li:<IO«::Ilil@~@lliOC$ 
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IEC LOGIC SYMBOLS 

HC7240 

IG 

IAI ,y, IAI 

1A2 1'i'2 1A2 

1A3 1Y3 1A3 

1A4 ,y" IA4 

zo 2G 

2A1 2'Y1 2A1 

2A2 z'i'z 2A2 

2A3 2Y3 2A3 

2A4 z'i'• 2A4 

TRUTH TABLE 

INPUT 

G G (HC7241l An 

L H L 
L H H 

H L X 
•" II II II X. H or L 

Z: High Impedance 

CIRCUIT SCHEMATIC (1/8 PACKAGE) 

HC7240 

HC7241 

IYI 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

Yn (HC7240) 

H 

L 

z 

M54/M7 4H C7240/7241/7244 

HC7244 

IG 

IAI 

1A2 

IA3 

1A4 

20 

2A1 

2A2 

2A3 

ZA4 

OUTPUT 

Yn (HC7241) 

L 
H 

z 

HC7244 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

ZYJ 

ZY4 

Yn (HC7244) 

L 
H 

z 

3/7 
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M54/M7 4HC7240/7241 /7244 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
V1 DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
ilK DC Input Diode Current ±20 rnA 

loK DC Output Diode Current ±20 rnA 

lo DC Output Source Sink Current Per Output Pin +35 rnA 

Icc or IGNO DC Vee or Ground Current ±70 rnA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 
.. 

Absolute Mru<~mum RaUngs are those values beyond which damage to the devtce may occur. Functional operauon under these cond1t1on IS not 1mphed. 
(*) 500 mW: = 65 OC demte to 300 mW by 10mW/'C: 65 •c to 85 •c 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
V1 Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

4/7 
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M54/M7 4HC7240/7241 /7244 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

Vp High Level ~ 1.0 1.25 1.5 1.0 1.5 1.0 1.5 
Threshold ~ 2.3 2.7 3.15 2.3 3.15 2.3 3.15 v 
Voltage 

6.0 3.0 3.5 4.2 3.0 4.2 3.0 4.2 

VN Low Level ~ 0.3 0.65 0.9 0.3 0.9 0.3 0.9 
Threshold ~ 1.13 1.6 2.0 1.13 2.0 1.13 2.0 v 
Voltage 

6.0 1.5 2.3 2.6 1.5 2.6 1.5' 2.6 

VH Hysteresis ~ 0.3 0.6 1.0 0.3 1.0 0.3 1.0 
Voltage ~ 0.6 1.1 1.4 0.6 1.4 0.6 1.4 v 

6.0 0.8 1.2 1.7 0.8 1.7 0.8 1.7 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage ~ v,H 
lo=-20 !!A 4.4 4.5 4.4 4.4 

v 
~ or 5.9 6.0 5.9 5.9 

~ v,L lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=-7.8 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ 0.0 0.1 0.1 0.1 
Voltage 

~ lo= 20 !!A 0.0 0.1 0.1 0.1 

~ 0.0 0.1 0.1 0.1 
v 

~ lo= 6.0 rnA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 rnA 0.18 0.26 0.33 0.40 

h Input Leakage-
6.0 

v, = v,H or v,L ±0.1 ±1 ±1 ~A 
Current Vo =Vee or GND 

loz 3 State Output 
6.0 

v, = Vee or GND ±0.5 ±5 ±10 ~A 
Off State Current 

Icc Quiescent Supply 6.0 v, = Vee or GND 4 40 80 ~A 
Current 
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M54/M7 4HC7240/7241/7244 

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

Test Conditions Value 

Symbol Parameter Vee CL 
TA = 25 °C -40 to 85 °C -55 to 125 °C Unit 

(V) (pF) 
54HC and 74HC 74HC 54HC 

Min. Typ. Max. Min. Max. Min. Max. 

hLH Output Transition ~ 25 60 75 

ITHL Time ~ 50 7 12 19 ns 

6.0 6 10 13 

tPLH Propagation 2.0 50 125 155 
~ 

IPHL Delay Time ~ 50 15 25 31 ns 

6.0 13 21 26 

IPZL Output Enable ~ 68 150 190 
IPZH Time 

~ 
50 RL = 1KQ 21 30 38 ns 

6.0 16 26 32 

tpLZ Output Disable 2.0 48 150 190 
tPHZ Time 

r---
50 RL = 1KQ ns 

~ 21 30 38 

6.0 19 26 32 

C1N Input Capacitance 5 10 10 10 pF 

GouT Output 10 
pF 

CaiJacitance 

Gpo(*) Power Dissipation HC7240 33 
pF 

Capacitance HC7241/7244 34 
(') Gpo is def1ned as the value of the IC's internal equivalent capacitance wh1ch IS calculated from the operating current consumption w1thout load 
(Refer to Test Circuit). Average operting current can be obtained by the following equation lcc(opr) =Gpo • Vee • fiN+ lcc/8 (per channel) 

TEST CIRCUIT Icc (Opr.) 

rVcc=5V 

r-l---, 
OUT 

P.G. 
I 

>-~I 
]/.'" t 10% 

Ycc 

GND 
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M54/M74HC7240/7241 /7244 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

HC7240 

LC11570 LC11MO LCI2710 

6ns 6ns 
6ns , • 6ns Vee . 

INPUTS INPUTS 

I 
1 GND 

lpHz lpzH 
10•t. 

OUTPUTS OUTPUTS 

s 103,, 

HC7241/HC7244 

LC11600 LCT27ZD LC127JO 

6ns 6ns <ns Gns 

INPUTS INPUTS 

GND 

•o, OUTPUTS OUTPUTS 

~-10l4Ttt 
S·1DJL! !t-10].1.9 

717 
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~ SGS·ntOMSON M54HC7245!7640/7643!7645 
1/J;,.., I [i\'l\]0©~@~[L~©IY~@[RI]0©~ M74HC7245/7640/7643/7645 

OCTAL BUS TRANSCEIVER (3-STATE): HC7645 NON INVERTING 
HC7640 INVERTING , HC7643 INVERTINGtNON INVERTING 

• HIGH SPEED 
tpo = 12 ns (TYP.) at Vee= 5V 

• LOW POWER DISSIPATION 
Icc= 4 j.JA (MAX.) at TA = 25 °C 

• HIGH NOISE IMMUNITY 
VH = 1.1 (TYP.) at Vee= 5V 

• OUTPUT DRIVE CAPABILITY 
15 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
lloHI = loL = 6 mA (MIN) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING RANGE 
Vee (OPR) = 2V to 6V 

• PIN AND FUNCTION COMPATIBLE 
WITH 54/7 4LS245/640/643 

DESCRIPTION 

The M54/74HC7245 HC7640, HC7643 and HC7645 
utilise silicon gate C2MOS technology to achive 
operating speeds equivalent to LSTTL devices. 
Along with the low power dissipation and high noise 
immunity of standads C2MOS integrated circuit, it 
possesses the capability to drive 15 LSTTL loads. 
These IC's are intended for two-way asynchronous 
communication between data buses, and the 
direction of data trasmission is determined by DIR 
input. The enable input (G) can be used to disable the 
device so that the buses are effectively isolated. 
The HC7245/640/7643/7645 have the same pin 

PIN CONNECTION (top view) 

HC7640 HC7643 

HC7245 is electrically and tuncubonally the same as the HC7645 

January 1994 

~ ~ 
B1R F1R 

(Plastic Package) (Ceramic Package) 

- 0 
M1R C1R 

(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXXF1 R M74HCXXXXM1 R 
M74HCXXXXB1 R M74HCXXXXC1 R 

configuration and function as the HC245/640/643 
and they have a hysteresis characteristics with each 
input, so HC7245/7640/7643/7645 can be used as a 
line receiver, etc. All input are equipped with 
protection circuits against static discharge and 
transient excess voltage. 
IT IS PROHIBITED TO APPLY A SIGNAL TO A BUS 
TERMINAL WHEN IT IS IN OUTPUT MODE AND 
WHEN A BUS THERMINAL IS FLOATING (HIGH 
IMPEDANCE STATE), IT IS REQUESTED TO FIX 
THE INPUT LEVEL BY MEANS OF EXTERNAL 
PULL DOWN OR PULL UP RESISTOR. 

HC7645/HC7245 

A3 ., 
AS 

A6 

A7 

" 83 ., ., 
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M54/M74HC7245/7640/7643/7645 

INPUT AND OUTPUT EQUIVALENT CIRCUIT PIN DESCRIPTION 

r Vee 
PIN No SYMBOL NAME AND FUNCTION 

1 DIR Directional Control 

2, 3,4, 5, A1 to A8 Data Inputs/Outputs 

INPUT 
6, 7,8,9 

18, 17, 16, 81 to 88 Data Inputs/Outputs 
15, 14, 13, 

1"----- 12, 11 

19 G Output Enabellnput 
GND GND (Active LOW) - - 10 GND Ground (0\1) 

20 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC7640 HC7643 HC7645 

LC132BO 

TRUTH TABLE 

INPUT FUNCTION OUTPUT 

G DIR ABUS BBUS HC7640 HC7643 HC7645/7245 

L L OUTPUT INPUT A=B A=B A=B 

L H INPUT OUTPUT B=A B=A B=A 

H X z z z z z . . .. X: H or L 
Z: High impedance 

215 
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M54/M7 4H C7245/7640/7643/7645 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
Vr DC Input Voltage -0.5 to Vee+ 0.5 v 
Vo DC Output Voltage -0.5 to Vee+ 0.5 v 
ilK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Source Sink Current Per Output Pin ±35 mA 

Icc or IGND DC Vee or Ground Current ± 70 mA 

Po Power Dissipation 500 (•) mW 

Tsta Storage Temperature -65 to +150 oc 

TL Lead Temperature (1 0 sec) 300 oc 

Absolute Maxrmum Rabngs are those values beyondwhrch damage to the devrce may occur. Funcbonal operanon under these condrnon rs notrmplred. 
(") 500 mW: = 65 'C derate to 300 mW by 1 OmWf'C: 65 'C to 85 'C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating T-emperature: M54HC Series -55 to +125 ac 

M74HC Series -40 to +85 oc 

3/5 
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M54/M7 4HC7245/7640/7643/7645 

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 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

Vp Positive ~ 1 1.25 1.5 1 1.5 1 1.5 
Threshold Voltage 

~ 2.3 2.7 3.15 2.3 3.15 2.3 3.15 v 
(An, Bn inputs) . 

6.0 3 3.5 4.2 3 4.2 3 4:2 

VN Negative ~ 0.3 0.65 0.9 0.3 0.9 0.3 0.9 
Threshold Voltage 

~ 1.13 1.6 2 1.13 2 1.13 2 v 
(An, Bn inputs) 

6.0 1.5 2.3 2.6 1.5 2.6 1.5 2.6 

VH Hysteresiis ~ 0.3 0.6 1 0.3 1 0.3 1 
Voltage 

~ 0.6 1.1 1.4 0.6 1.4 0.6 1.4 v 
(An, Bn inputs) 

6.0 0.8 1.2 1.7 0.8 1.7 0.8 1.7 

V1H High Level Input ~ 1.5 1.5 1.5 
Volta!!!!, 

~ 3.15 3.15 3.15 v 
(DIR, G inputs) 

6.0 4.2 4.2 4.2 

VJL Low Level input ~ 0.5 0.5 0.5 
Volta!!!!, 

~ 1.35 1.35 1.35 v 
(DIR, G inputs) 

6.0 1.8 1.8 1.8 

VoH High Level ~ V1 = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VJH 

lo=-20 !lA 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 

~ 
VIL lo=-6.0 mA 4.18 4.31 4.13 4.10 

6.0 lo=~7.8 mA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ Vi= 
0.0 0.1 0.1 0.1 

Voltage 
~ V1H 

lo= 20 !lA 0.0 0.1 0.1 0.1 
v 

~ or 0.0 0.1 0.1 0.1 

~ 
V1L lo= 6.0 mA 0.17 0.26 0.33 0.40 

6.0 lo= 7.8 mA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 V1 = Vee or GND ±0.1 ±1 ±1 !lA 

Current 

loz Quiescent Supply 6.0 V1 = Vee or GND €80.5 ±5 ±1 !lA 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 !lA 
Current 
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M54/M74HC7245/7640/7643/7645 

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

Test Conditions Value 

Symbol Parameter Vee 
TA = 25°C -40 to·a5 °C ·55 to 125 °C Unit 

54HC and 74HC 74HC ·54HC 
(V) 

Min. Typ. Max. Min. Max. Min. Max. 

ITLH Output Transition ~ 25 60 75 90 
ITHL Time 

~ 7 12 15 18 ns 

6.0 6 10 13 15 

tPLH Propagation ~ 61 125 156 190 
tPHL Delay T.ime 

~ 15 25 31 38 ns 

6.0 13 21 27 32 

tPZL Output Enable ~ 77 150 188 225 
tPZH Time 

~ 
RL = 1 Kn 19 30 38 45 ns 

6.0 16 26 32 38 

tpLZ Output Disable ~ ·84 150 188 225 
tPHZ Time 

~ 
RL= 1 Kn 21 30 38 45 ns 

6.0 18 26 32 38 

C1N Input Capacitance 5 10 10 10 _pF 

Cour Output pF Capacitance 

Cpo (*) Power Dissipation pF 
-Capacitance 

(") c.o IS defined as the value of the IC's mtemal eqwvalent capacitance wh1ch IS calculated from the opemUng current consumption without load. 
(Refer to Test Circun). Avemge operting current can be obtained by the following equation. lcc(opr) =CPO • Vee • fiN+ lcc14 (per Gate) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

3V 

A ora 

ov 

BorA 
( INVERSION) 

BorA 
(NON INVERSION) 

IPLH 1PHL 

5-10035 

A orB 

(INVERSION) 

A orB 

6ns 

(NON INVERSION) 

IPZH 

6ns 

IPHZ 

Vee 

GND 

Vee 

VOL 

VoH 

GND 
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M74HCT7259 
8 BIT ADDRESSABLE LATCH/DECODER/RELAIS DRIVER 

(OPEN DRAIN, INVERTING OUTPUT) 

• LOW POWER DISSIPATION 
lee= 4!!A (MAX.) AT TA = 25 ·c 

• COMPATIBLE WITH TIL OUTPUTS 
V1H = 2V (MIN) V1L = 0.8V (MAX) 

• OUTPUT DRIVE CAPABILITY 
90 LSTIL LOADS 

• HIGH CURRENT OPEN DRAIN OUTPUT UP 
T080 mA 

DESCRIPTION 

The M74HCT7259 is a high speed CMOS 8 BIT AD
DRESSABLE LATCH/DECODER fabricated in sili
con gate C2MOS technology. It has the same high 
speed performance of LSTIL combined with true 
CMOS low power consumption. 

The M74HCT7259 has sin~ data input (D) 8 
LATCH inverted OUTPUTS (Q0-07), 3 address in
puts (A, B and C), common enable input (ENABLE) 
and a common CLEAR input. To operate this device 
as an addressable latch, data is held on the D input, 
and the address of the latch into which the data is 
to be entered is held on the A, B and C inputs. 

When ENABLE is taken low the data flows through 
to the address output. The data is stored on the po
sitive-going edge of the ENABLE pulse. All una dres
sed latches will remain unaffected. With ENABLE in 
the high state the device is deselected and all lat
ches remain in their previous state, unaffected by 
changes on the data or address inputs. To eliminate 
the possibility of entering erroneous data into the lat
ches, the ENABLE should be held high (inactive) 

INPUT AND OUTPUT EQUIVALENT CIRCUIT 

-Vee 

INPUT 

----- ~ 

GND GND 
·- .1. 

December 1992 

Vee. 

lJJ-f""' 
1--J 

SCOS710 

B1R 
(Plastic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M74HCT7259B1 R M74HCT7259M1 R 

M74HCT7259C1 R 

PIN CONNECTIONS (top view) 

r 16 Vee 
LATCH CLEAR 
SELECT ~ 15 

14 ENABLE 

• 13 DATA IN 

OUTPUTS 
o, 12 r 02 II ~6 OUTPUTS '') 

NC= 
No Internal 
Connection 

o, 
GND 

c 
Oo 
NC 

Cit 

02 

10 

B 

PC1C9:l0 

o. 
o, 

ENABLE 
DATA IN 

NC 

07 

a. 
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M74HCT7259 

while the address lines are changing. If ENABLE is 
held high and CLEAR is taken low all eight latches 
are cleared to the HIGH (OFF) state. If ENABLE is 
low all latches except the addressed latch will be 
cleared. The address latch will instead be the com
plement of the D input,effectively implementing a 3 

LOGIC DIAGRAM 

" " -[>o-

..... 
" " " " ...... B 

..... ..... 
v v 

..... 

" c 

DATA IN '" -a AD[)1 
GK _CK N 

Ci< -Ci< Cl< GOJ ADD2 
~ LA.TGH AD03 CL 

EH 
-a DATA IN A DOl 

CK CK N 
C< C< CIC G£N AD02 

N LATCH ADD3 CL 

OATA IN '" -a ADD I 
CK CK N 
G< G< CK GDJ ADD2 

N LATCH ADD3 
CL 

'" DATA. IN -a ADD1 
CK CK N 

C< CR Cl< COJ ADD2 

tl LATCH 

to 8 line decoder. Internal clamp diodes protect the 
open drain outputs against over voltages due to in
ductive loads. 
All inputs are equipped with protection circuits 
against static discharge and transient excess volt
age. 

A ~l 
'I 'I 'I 

EAR 

...... ...... .A [N 

""' ""' ""' 
...... ...... .A DA TA IN 

""' ..... ..... 

EN 
AOD1 DATA IN a f--- a, 
AODZ ~K CEN 

CK CK 
c. c. N LATCH 

.4.0113 CL 

E:N 
AOD1 IJA.TA IN a f--- o. 
AOD2 ~K GEN 

CK CK 
C< C< N LATCH 

/1011.3 CL 

EN 
ADD I DATA IN 0 ,---- o, 
AOD2. ~K arN 

CK CK 
G< Ci< N LATCH 

A[]ll3 CL 

EN - AOil1 DATA IN 
Q- ii. CK CK 

CL All03 - ADIJZ ~K GEN CiC EK 
N LATCH 

AOIJ3 CL 

LC111BO 

r--------------------~ 
I CLOCK GENERATOR I 

I I 
I EN I 
I I 
I AODI I 

I ADD2 I 
I I 
I ADD3 LC11200 I 

L--------------------~ 
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M74HCT7259 

PIN DESCRIPTION IEC LOGIC SYMBOL 

PIN No SYMBOL NAME AND FUNCTION 

1' 2, 3 A,B,C Latch Select 

4, 5, 6, 7, 00 to 07 latch Outputs 
9, 10, 11, 12 

13 DATA IN Data Inputs 

14 ENABLE Latch Enable Input 

15 CLEAR Conditional Reset Input 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

10 

12 

TRUTH TABLE 

INPUTS OUTPUTS OF EACH OTHER OUTPUT FUNCTION 
CLEAR ENABLE ADDRESSED LATCH 

H L D 010 ADDRESSABLE LATCH 

H H OiO OiO MEMORY 

L L D H 8-LINE DEMULTIPLEXER 

L H H H CLEAR ALL BITS TO '"H'" 

SELECT INPUTS 
LATCH ADDRESSED 

c B A 

L L L 00 

L L H 01 

L H L 02 

L H H 03 

H L L 04 

H L H 05 

H H L 06 

H H H 07 
D: The level at the data Input 
010 The level before the md1cated steady state input conditions were established, (1 ~ 0,1 , ... ,7). 
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M74HCT7259 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5to +7 v 
Vt DC Input Voltage -0.5 to Voo + 0.5 v 
Vo DC Output Voltage -0.5 to Voo + 0.5 v 
hK DC Input Diode Current ±20 mA 

loK DC Output Diode Current ±20 mA 

lo DC Output Current Per Pin 100 mA 

laND DC Ground Current -800 mA 

Icc DC Vee Current 50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65to +150 oc 

TL Lead Temperature 10 sec 300 oc 

Absolute Max1mum Rabngs are those values beyond wh1ch damage to the devtce may occur. Funcbonal operabon under these cond1t1on IS not 1mphed 
(") 500 mW: "65 °C demte to 300 mW by 1 OmWf'C. 65 °C to 85 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 4.5to 5.5 v 
Vt Input Voltage 0 to Vee v 
Vo Output Voltage 0 to Vee v 
Too Operating Temperature -40 to +85 oc 

lr,tt Input Rise and Fall Time 0 to 500 ns 

DC SPECIFICATIONS 

Test Conditions Value 
Symbol Parameter Vee TA=25°C -40 to 85 °C Unit 

(V) Min. Typ. Max. Min. Max. 

VtH High Level Input Voltage 4.5 2.0 2.0 
to v 
5.5 

VtL Low Level Input 4.5 0.8 0.8 
Voltage to v 

5.5 

VoL Low Level Output Voltage v, = lo= 20 11A 0.0 0.1 0.1 
4.5 VtH or lo= 36 mA 0.17 0.26 0.33 v 

VtL 
lo= 80 mA 0.32 0.40 0.50 

loz Output Leackage Current 
5.5 

Vt = VtH or VtL ±5 ±50 !!A 
VouT = Vee or GND 

ltN Input Leakage Current 5.5 Vt = Vee or GND +0.1 +1 !!A 

Icc Quiescent Supply Current Vt = Vee or GND 4 40 !!A 

5.5 
Each Input in Turn: 
VtN = 0.5 V or 2.4 V 

All Other Inputs: 
3.0 3.9 mA 

Vee orGND 
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M74HCT7259 

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

Test Conditions Value 
Symbol Parameter Vee CL RL TA = 25 °C -40 to 85 °C Unit 

(V) (pF) (KQ) Min. Typ. Max. Min. Max. 

ITLH Output Transition T1me 4.5 50 1 3 6 9 ns 

tPLZ PropagatrQn Delay T1me 4.5 50 1 20 31 39 
ns 

IPZL (DATA- Q) 4.5 150 1 24 37 46 

IPLZ Propagat1~ Delay Time 4.5 50 1 25 39 49 
ns 

IPZL (A, B, C-Q) 4.5 150 1 29 45 56 

tPLZ Propagation_pelay Time 4.5 50 1 21 33 41 
ns 

IPZL (ENABLE- Q) 4.5 150 1 25 39 49 

tPLZ Propaga!IOJ:l. Delay T1me 4.5 50 1 19 30 38 
IPZL (CLEAR- Q) 

ns 
4.5 150 1 23 36 45 

IW(L) Minimum Pulse W1dth (CLEAR) 4.5 50 1 7 15 19 I ns 

IW(L) Minimum Pulse Width (ENABLE) 4.5 50 1 7 15 19 ns 

Is Minimum Set-Up Time 4.5 50 1 4 10 13 ns 

lh Mrnimum Hold T1me 4.5 50 1 5 5 ns 

C1N Input Capacitance 5 10 10 pF 

Cro (*) Power Dissipation Capacitance 96 pF 
(') Ceo IS def1ned as the value of the IC"s rnternal equ1valent capacitance wh1ch IS calculated from the operating current consumption Without load 
(Refer to Test Crrcu1t) Average opert1ng current can be obta1ned by the followrng equat1on. lcc(opr) ~CPO • Vee • f1N + Icc 

SWITCHING CHARACTERISTICS TEST WAVEFORMS 

WAVEFORM 1: (ENABLE= L, CLR = H, A-C= STABLE) 

DATA 

3V 

'-------OV 

Q(SELECTEO) I 3V 

10% tO% 

tpZL tpLZ 

SC05020 
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M74HCT7259 

WAVEFORM 2: (ENABLE= L) rx=3V 
A,B,C, 

ov 

toZL 

-

~ 
v., 

O(SELECTEO) 1.JV 

v .. 
lplZ 

1/ 
v., 

O(SEt£CTEO) 

10% v,. 
SC~lO 

WAVEFORM 3: (CLR = H, A-C =STABLE) 

lV 

fN 

" 

... 
SC0~040 

WAVEFORM 4: (D = H, A-C =STABLE) 

O(SELECTtO) 
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M74HCT7259 

WAVEFORM 5: (CLR =H) 

3V 

A,a,c, 

ov 

3V 

ENABLE 

OV 

TEST CIRCUIT Icc (Opr.) 

Vee ~sv 

[NABL[ 

SCC6T30 

717 
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M54/74HC401 02 
M54/74HC401 03 

8 STAGE PRESETTABLE SYNCHRONOUS DOWN COUNTERS 

• HIGH SPEED 
fMAX = 40 MHz (TYP.) at Vee = 5 V 

• LOW POWER DISSIPATION 
Icc= 4 !.tA (MAX.) at TA = 25 °C 

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

• OUTPUT DRIVE CAPABILITY 
10 LSTTL LOADS 

• SYMMETRICAL OUTPUT IMPEDANCE 
JloHJ = loL = 4 rnA (MIN.) 

• BALANCED PROPAGATION DELAYS 
tPLH = tPHL 

• WIDE OPERATING VOLTAGE RANGE 
Vee (OPR) = 2 V to 6 V 

• PIN AND FUNCTION COMPATIBLE WITH 
401 02B/401 03B 

DESCRIPTION 

The M54/74HC401 02/40103 are high speed CMOS 
8-STAGE PRESETTABLE SYNCHRONOUS 
DOWN COUNTERS fabricated with silicon gate 
C2MOS technology. They achieve the high speed 
operation similar to equivalent LSTTL while maintai
ning the CMOS low power dissipation. 

The HC401 02, and HC401 03 consist of an 8-stage 
synchronous down counter with a single output 
which is active when the internal count is zero. The 
HC401 02 is configured as two cascaded 4-bit BCD 
counters, and the HC401 03 contains a single 8-bit 
binary counter. Each type has control inputs for ena
bling or disabling the clock, for clearing the counter 
to its maximum count, and for presetting the counter 
either synchronously or asynchronously. All control 
inputs and the CARRY-OUT/ZERO-DETECT out
put are active-low logic. In normal operation, the 
counter is decremented by one count on each posi
tive transition of the CLOCK. Counting is inhibited 
when the CARRY-IN/COUNTER ENABLE (CI/CE) 
input is high. The CARRY-OUT/ZERO-DETECT 
(CO/ZD) o~oes low when the count reaches 
zero if the CI/CE input is low, and remains low for 
one full clock period. When the SYNCHRONOUS 
PRESET-ENABLE (SPE) input is low, data at the J 
input is clocked into the counter on the next positive 
clock transition regardless of the state of the CI/CE 
input. 

March 1993 

B1R 
(Plastic Package) 

F1R 
(Ceramic Package) 

M1R C1R 
(Micro Package) (Chip Carrier) 

ORDER CODES : 
M54HCXXXXXF1 R M74HCXXXXXM1 R 
M74HCXXXXXB1R M74HCXXXXX C1R 

NC= 
No Internal 
Connection 

PIN CONNECTIONS (top view) 

JO 

J1 

J2 

J3 

JO 

NC 

J1 

J2 ,.. 
9 10 II 12 1J 

J7 

JS 

JS 

J4 

J7 

NC 

JS 

JS 
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M54/M7 4HC401 02/401 03 

DESCRIPTION (Continued) 

When the ASYNCHRONOUS PRESET-ENABLE 
(APE) input is low, data at the J inputs is asynchro
nousl'i forced into the counter regardless of the state 
of the SPE, CI/CE, or CLOCK inputs. J Inputs JO-J7 
represent two 4-bit BCD words for the HC401 02 and 
a single 8-bit binary word for the HC40103. When 
the CLEAR (CLR input is low, the counter is asyn
chronously cleared to its maximum count (9910 for 
the HC401 02 and 2551o for the HC401 03 regar
dless of the state of any other input. The precedence 

TRUTH TABLE 

CONTROL INPUTS 
MODE 

CLEAR APE SPE CI/CE 

H H H H COUNT INHIBIT 

H H H L REGULAR COUNT 

relationship between control input is indicated in the 
truth table. If all control inputs are high at the time of 
zero count, the counters will jump to the maximum 
count, giving a counting sequence of 100 pr 256 
clock pulses long. The HC401 02 and HC401 03 may 
be cascaded using the CI/CE input and the CO/ZD 
output, in either a synchronous or ripple mode. All 
inputs are equipped with protection circuits against 
static discharge and transient excess voltage. 

FUNCTIONAL DESCRIPTION 

EVEN IF CLOCK IS GIVEN, NO COUNT IS 
MADE 

DOWN COUNT AT RISING EDGE OF CLOCK 

H H L X SYNCHRONOUS PRESET DATA OF PI TERMINAL IS PRESET AT 
RISING EDGE OF CLOCK 

H L X X ASYNCRONOUS PRESET DATA PF PI TERMINAL IS 
ASYNCHRONOUSLY PRESET TO CLOCK 

L X X X CLEAR COUNTER IS SET TO MAXIMUM COUNT 
.tt II X. DON'T CARE- MAXIMUM COUNT. 99 FOR HC40102 AND 255 FOR HC40103 

LOGIC DIAGRAM (HC401 02) 
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M54/M74HC401 02/40103 

LOGIC DIAGRAM (HC401 03) 

TIMING CHART 

CLOCK J1Jl.{LIL L. l__fL.It_n_n.-!1-!LL. flfl_ L_ rt_ 

CIICE 

APE 

SPE 

JO 

J1 

J2 

J3 

J4 

JS 

JS 

J7 

COIZD 

( HC 40102 l 
NUMBER OF COUNT 
( HC 40103 ) 

__j 

99 98 

255 254 

~ 

3 2 1 '--a""""" 99 

3 2 1 0 255 

.J 
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98 97 6 5 4 3 99 98 97 

254 253 6 5 4 3 255 254 253 
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M54/M74HC401 02/40103 

PIN DESCRIPTION INPUT AND OUTPUT EQUIVALENT CIRCUIT 

PIN No SYMBOL NAME AND FUNCTION 

1 CLOCK CLock Input (LOW to 
HIGH e<!ge trlggered) 

2 CLEAR Asynchronous Master -Vee 
Reset Input (Active LOW) 

3 CI/CE Terminal Enable Input 

4, 5, 6, 7, 10, JO to J9 Jam Inputs INPUT 
11, 12, 13 

9 APE Asynchronous Preset 
Enable Input (Active LOW) 

14 CO/ZD Terminal Count Output 
(Active LOW) 

GND 
-~ 

GND --
15 SPE Synchronous Preset 

Enable Input (Active LOW) 

8 GND Ground (OV) 

16 Vee Positive Supply Voltage 

IEC LOGIC SYMBOLS 

HC40102 HC40103 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to +7 v 
VI DC Input Voltage -0.5 to Vee + 0.5 v 
Vo DC Output Voltage -0.5 to Vee + 0.5 v 
hK 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 laND DC Vee or Ground Current ±50 mA 

Po Power Dissipation 500 (*) mW 

Tstg Storage Temperature -65 to +150 oc 
TL Lead Temperature (10 sec) 300 oc 

Absolute Max1mum RaHngs are those values beyond which damage to the dev1ce may occur. Functional operation under these condition is not implied. 
(') 500 mW: = 65 •c derate to 300 mW by 1 OmWfC: 65 •c to as •c 
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M54/M74HC401 02/40103 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Vee Supply Voltage 2 to 6 v 
v, Input Voltage o to Vee v 
Vo Output Voltage 0 to Vee v 
Top Operating Temperature: M54HC Series -55 to +125 oc 

M74HC Series -40 to +85 oc 

tr,tf Input R1se and Fall T1me Vee= 2 V 0 to 1000 ns 

Vee= 4.5 V o to 500 

Vee= 6 V 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. 

V1H High Level Input ~ 1.5 1.5 1.5 
Voltage ~ 3.15 3.15 3.15 v 

6.0 4.2 4.2 4.2 

ViL Low Level Input ~ 0.5 0.5 0.5 
Voltage 

~ 1.35 1.35 1.35 v 
6.0 1.8 1.8 1.8 

VoH High Level ~ v, = 
1.9 2.0 1.9 1.9 

Output Voltage 
~ VIH 

lo=-20 11A 4.4 4.5 4.4 4.4 
v 

~ or 5.9 6.0 5.9 5.9 I 
~ V1L lo=-4.0 rnA 4.18 4.31 4.13 4.10 

6.0 lo=-5.2 rnA 5.68 5.8 5.63 5.60 

VoL Low Level Output ~ v, = 0.0 0.1 0.1 I 0.1 
Voltage 

~ V1H 
lo= 20 11A 0.0 0.1 0.1 I 0.1 

~ or 0.0 0.1 0.1 0.1 
v 

~ ViL Ia= 4.0 rnA 0.17 0.26 0.33 0.40 

6.0 Ia= 5.2 rnA 0.18 0.26 0.33 0.40 

h Input Leakage 
6.0 

v, =Vee or GND ±0.1 ±1 ±1 11A 
Current 

Icc Quiescent Supply 6.0 V1 = Vee or GND 4 40 80 11A 
Current 
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M54/M74HC401 02/40103 

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, Input lr =It= 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. 

tTLH Output Transition ~ 30 75 95 110 
tTHL T1me ~ 8 15 19 22 ns 

6.0 7 13 16 19 

tPLH Propagat1on ~ 96 185 230 280 
IPHL Delay Time ~ 24 37 46 56 ns 

(CK- CO/ZD) 
6.0 20 31 39 47 

IPLH Propagation ~ 116 225 280 340 
tPHL Delay Time ~ 29 45 56 68 ns 

(APE - CO/ZD) 6.0 25 38 48 57 

tPLH PropagatiOn ~ 104 200 250 300 
tPHL Delay Time 

~ 26 40 50 60 ns 
(CL- CO/ZD) 

6.0 22 34 43 51 

tPLH Propagation ~ 48 95 120 145 
tPHL Delay Time 

~ 12 19 24 29 ns 
(CI/CE - CO/ZD) 6.0 10 16 20 24 

fMAX Propagation ~ 4 8 3 2.6 
Delay Time 

~ 20 32 16 13 pF 

6.0 24 38 19 15 

CIN Input Capacitance 5 10 10 10 pF 

Cpo (') Power Dissipation 60 
pF 

Capacitance 
C) Cpo IS defmed as the value of the IC's mternal equivalent capacitance which IS calculated from the operat1ng current consumption Without load. 
(Refer to Test CirCUit). Average opertlng current can be obta1ned by the following equation lcc(opr) = CPD • Voc • f1N + Icc 

TEST CIRCUIT Icc (Opr.) 

INPUT TRANSITION TIME IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST 
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FUNCTIONAL DESCRIPTION 
The HC401 02 and HC401 03 are 8-stage presetta
ble synchronous down counters. Carry Out/Zero 
Detect (CO/ZD) is output at the "L" level for the pe
riod of 1 bit when the readout becomes "0". The 
HC40102 adopts binary coded decimal notation, 
making setting up to 99 counts possible. While the 
HC401 03 adopts 8-bit binary counter and can set up 
to 255 counts. 

COUNT OPERATION 

At the "H" level of control input of CLEAR, SPE and 
APE, the counter carriers out down count operation 
one by one atthe rise of pulse given to CLOCK input. 
Count operation can be inhibited by setting Carry In
put/Clock Enable CI/CE to the "H" level. 

CO/ZD is output at the "L" level when the readout 
becomes "0" but is not output even if the readout be
comes "0" when CI!CE is at the "H" level, thus main
taining the "H" level. 

Synchronous cascade operation can be carried out 
by using CI/CE input and CO/ZD output. 

TE 0 

-
SPE 0>------<~~---+SPE 

~SPE 

CK 5-10259 

M54/M74HC401 02/40103 

The contents of count jump to maximum count (99 
for the HC401 02 and 225 for the HC401 03) if clock 
is given when the readout is "0". Therefore, opera
tion of 1 DO-frequency division and that of 256-fre
quency division are carried out for the HC401 02 and 
HC401 03, respectively, when clock input alone is gi
ven without various kinds of preset operation. 

PRESET OPERATION AND RESET OPERATION 

When Clear (CLEAR) input is set to the "L" level, the 
readout is set to the maximum count independetly 
of other inputs. When Asynchronous Preset Enable 
(APE) input is set to the "L" level, readouts given on 
JO to J7 can be preset asynchronously to counter in
dependently of inputs other than CLEAR input. 
When Synchronous Preset Enable (SPE) is set to 
the "L" level, the readouts given on JO to J7 can be 
preset to counter synchronously with the rise of 
clock. 

As to these operation modes, refer to the truth table. 

Input Output 

CLEAR APE SPE J TE CLOCK On + 1 

L X X X X X L 

H L X L X X L 

H L X H X X H 

H H L L X L 

H H L H X H 

H H L X X 

H H H X L On 

H H H X H X 
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M54/M74HC401 02/40103 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 

6ns 6ns 

CLOCK 

COIZD 

WAVEFORM 3 

6ns 6ns 

CLOCK 

CO/ZO 

----lf----fo- 1 PHL 

WAVEFORM 5 

SPE 
CIICE 

CLOCK 

6ns 

S-1025!! 

~---VOH 

s -10255 

** --v-
F/FOUTPUT~ 

5-10250 

(•• F/F output 1s Internal s1gnal of IC) 
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GNO 

VoH 

VoL 

WAVEFORM 2 

6ns 

APE 

CLOCK 

WAVEFORM 4 

CI/CE 

CO/ZD 

WAVEFORM 6 

Jn 

APE 
ClOCK 

6ns 

1PLH· 1PHL 

6ns 

.. --v-
F/F OUTPUT____/\_ 

s -10251 

Vee 

GND 

GNO 

VoH 

VoL 

5 -1025<'. 



EXAMPLE OF TYPICAL APPLICATION 

PROGRAMMABLE DIVIDE-BV-N COUNTER 

vee 
+ 

N 

5-102lo5 

PARALLEL CARRY CASCADING 

CLOCK 
INHIBIT 

1ouT 

COUNT 

M54/M74HC401 02/40103 

•four=___J]!!_ 
N+1 

• Timing chart when N ~ "3" 
(JO, J1 ~Vee, J2 -J7 ~ GND) 

0 3 2 

• HC40102 ... 112to 1/100 are diVidable 

• HC40103 ... 112to 1/256 are diVidable 

5-102.47 

0 3 

5-102~6 

OUTPUT 
co 

2 

• At synchronous cascade connection, huzzerd occurs at CO output after its second stage when dig~ place changes, due to delay arrival. Therefore, 
tal<e gate from HC32 or the l1ke, not from CO output at the rear stage directly . 

. PROGRAMMABLE TIMER 

Vee 

N 

OUT 

S-10248 

Is 

II 
SET ~r---------

OUT _s---l____ 
~ 

lw =(--N-•Is) 
fJN 

5-10249 

ole :The above formula does not take into account the phase of clock input. Therefore, the real pulse width is the distance between th 
bove formula-1/IJN - the above formula. 

9/9 

1219 





PACKAGES 

1221 





mm 
DIM. 

MIN. TYP. 

a1 0.51 

8 1.39 

b 0.5 

b1 0.25 

D 

E 8.5 

e 2.54 

e3 15.24 

F 

I 

L 3.3 

z 1.27 

b z 

inch 

MAX. MIN. TYP. 

0.020 

1.65 0.055 

0.020 

0.010 

20 

0.335 

0.100 

0.600 

7.1 

5.1 

0.130 

2.54 0.050 

B 

e3 

MAX. 

0.065 

0.787 

0.280 

0.201 

0.100 

e 
z 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP14 

E 

P001A 
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mm 
DIM. 

MIN. TYP. 

a1 0.51 

B 0.77 

b 0.5 

b1 0.25 

D 

E 8.5 

e 2.54 

e3 17.78 

F 

I 

L 3.3 

z 

z 

1224 

MAX. MIN. 

0.020 

1.65 0.030 

20 

7.1 

5.1 

1.27 

e3 

D 

inch 

TYP. 

0.020 

0.010 

0.335 

0.100 

0.700 

0.130 

MAX. 

0.065 

0.787 

0.280 

0.201 

0.050 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP16 (0.25) 

P001C 



mm 
DIM. 

MIN. TYP. 

a1 0.254 

B 1.39 

b 0.45 

b1 0.25 

0 

E 8.5 

e 2.54 

e3 22.86 

F 

I 

L 3.3 

z 

z 

inch 

MAX. MIN. TYP. 

0.010 

1.65 0.055 

0.018 

0.010 

25.4 

0.335 

0.100 

0.900 

7.1 

3.93 

0.130 

1.34 

e3 

MAX. 

0.065 

1.000 

0.280 

0.155 

0.053 

z 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP20 (0.25) 

E 

P001J 
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mm 
DIM. 

MIN. TYP. MAX. 

a1 0.63 

b 0.45 

b1 0.23 0.31 

b2 1.27 

D 32.2 

E 15.2 16.68 

e 2.54 

e3 27.94 

F 14.1 

I 4.445 

L 3.3 

e3 

D 

1226 

inch 

MIN. TYP. MAX. 

0.025 

0.018 

0.009 0.012 

0.050 

1.268 

0.598 0.657 

0.100 

1.100 

0.555 

0.175 

0.130 

e 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP24 (0.25) 

~ 
I· 

E 

.I 

u.. 

·I 

P043A 



mm 
DIM. 

MIN. TYP. 

A 

B 

D 3.3 

E 0.38 

e3 15.24 

F 2.29 

G 0.4 

H 1.17 

L 0.22 

M 1.52 

N 

p 7.8 

Q 

MAX. MIN. 

20 

7.0 

0.015 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

2.54 0.060 

10.3 

8.05 0.307 

5.08 

inch 

TYP. MAX. 

0.787 

0.276 

0.130 

0.600 

0.110 

0.022 

0.060 

0.012 

0.100 

0.406 

0.317 

0.200 

~ SGS·1HOMSON 
A. 'J l [i{fi]O©rnl@~[!,~©li'rnl@IK!JO©@ 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP14/1 

P053C 

1227 



mm 
DIM. 

MIN. TYP. 

A 

B 

D 3.3 

E 0.38 

e3 17.78 

F 2.29 

G 0.4 

H 1.17 

L 0.22 

M 0.51 

N 

p 7.8 

Q 

1228 

inch 

MAX. MIN. TYP. 

20 

7 

0.130 

0.015 

0.700 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

1.27 0.020 

10.3 

8.05 0.307 

5.08 

MAX. 

0.787 

0.276 

0.110 

0.022 

0.060 

0.012 

0.050 

0.406 

0.317 

0.200 

c 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP16/1 

I. N .I 

P053D 



DIM. 

MIN. 

A 

B 

D 

E 0.5 

e3 

F 2.29 

G 0.4 

I 1.27 

L 0.22 

M 0.51 

N1 

p 7.9 

Q 

mm inch 

TVP. MAX. MIN. TYP. 

25 

7.8 

3.3 0.130 

1.78 0.020 

22.86 0.900 

2.79 0.090 

0.55 0.016 

1.52 0.050 

0.31 0.009 

1.27 0.020 

4° (min.), 15° (max.) 

8.13 0.311 

5.71 

MAX. 

0.984 

0.307 

0.070 

0.110 

0.022 

0.060 

0.012 

0.050 

0.320 

0.225 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP20 

P057H 

1229 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 8.55 

E 5.8 

e 1.27 

e3 7.62 

F 3.8 

G 4.6 

L 0.5 

M 

s 

14 

1230 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

8.75 0.336 

6.2 0.228 

4.0 0.15 

5.3 0.181 

1.27 0.020 

0.68 

8°(max.) 

e3 

D 

Inch 

TYP. MAX. 

0.069 

0.008 

0.063 

O.Q18 

0.010 

0.020 

0.344 

0.244 

0.050 

0.300 

0.157 

0.208 

0.050 

0.027 

8 

M 

OUTLINE AND 
MECHANICAL DATA 

5014 

E 

P013G 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 9.8 

E 5.8 

e 1.27 

e3 8.89 

F 3.8 

G 4.6 

L 0.5 

M 

s 

b 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

10 0.386 

6.2 0.228 

4.0 0.150 

5.3 0.181 

1.27 0.020 

0.62 

so (max.) 

e3 

D 

inch 

TYP. MAX. 

0.069 

0.008 

0.063 

0.018 

0.010 

0.020 

0.394 

0.244 

0.050 

0.350 

0.157 

0.209 

0.050 

0.024 

8 

M 

LL 

OUTLINE AND 
MECHANICAL DATA 

5016 

P013H 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 10.1 

E 10.0 

e 1.27 

e3 8.89 

F 7.4 

G 8.8 

L 0.5 

M 

s 

1232 

inch 

MAX. MIN. TYP. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

0.020 

45' (typ.) 

10.5 0.397 

10.65 0.393 

0.050 

0.350 

7.6 0.291 

9.15 0.346 

1.27 0.020 

0.75 

8' (max.) 

MAX. 

0.104 

0.008 

0.096 

0.019 

0.012 

0.413 

0.419 

0.300 

0.360 

0.050 

0.029 

M 

8 

LL 

OUTLINE AND 
MECHANICAL DATA 

S016l 

P013I 



mm 
DIM. 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 12.6 

E 10 

e 1.27 

e3 11.43 

F 7.4 

L 0.5 

M 

s 

20 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

45° (typ.) 

13.0 0.496 

10.65 0.394 

7.6 0.291 

1.27 0.020 

0.75 

so (max.) 

inch 

TYP. MAX. 

0.104 

0.008 

0.096 

0.019 

0.013 

0.020 

0.510 

0.419 

0.050 

0.450 

0.300 

0.050 

0.030 

11 

10 

LL 

OUTLINE AND 
MECHANICAL DATA 

S020 

P013L 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 15.2 

E 10 

e 1.27 

e3 13.97 

F 7.4 

L 0.5 

M 

s 

1234 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

45° (typ.) 

15.6 0.598 

10.65 0.394 

7.6 0.291 

1.27 0.020 

0.75 

so (max.) 

inch 

TYP. 

0.020 

0.050 

0.550 

MAX. 

0.104 

0.008 

0.096 

0.019 

0.013 

0.614 

0.419 

0.300 

0.050 

0.030 

u.. 

OUTLINE AND 
MECHANICAL DATA 

5024 
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SALES OFFICES 

EUROPE 
DENMARK 

2730HERLEV 
Herlev Torv. 4 
Tel. (45-44) 94.85.33 
Telex: 35411 
Telefax. (45-44) 948694 

FINLAND 

LOHJA SF-08150 
Ratakatu, 26 
Tel (358-12) 155.11 
Telefax. (358-12) 155 66 

FRANCE 
94253 GENTILLY Cedex 
7 - avenue Gallieni - BP. 93 
Tel.: (33-1) 47 40 75.75 
Telex: 632570 STMHQ 
Telefax. (33-1) 47.40.79.10 

67000 STRASBOURG 
20, Place des Hailes 
Tel. (33-88) 75.50.66 
Telefax: (33-88) 22.29.32 

GERMANY 

85630 GRASBRUNN 
Bretonischer Ring 4 
Postfach 1122 
Tel.: (49-89) 460060 
Telefax: (49-89) 4605454 
Teletex· 897107=STDISTR 

60327 FRANKFURT 
Gutleutstrasse 322 
Tel. (49-69) 237492-3 
Telefax. (49-69) 231957 
Teletex: 6997689=STVBF 

30695 HANNOVER 51 
Rotenburger Strasse 28A 
Tel. (49-511) 615960-3 
Teletex: 5118418 CSFBEH 
Telefax· (49-511) 6151243 

90441 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel: (49-911) 59893-0 
Telefax: (49-911) 5980701 

70499 STUTTGART 31 
M1ttlerer Pfad 2-4 
Tel. (49-711) 13968-0 
Telefax: (49-711) 8661427 

ITALY 

20090 ASSAGO (MI) 
V.le Milanofion - Strada 4- Palazzo N4/A 
Tel. (39-2) 57546.1 (10 linee) 
Telex: 330131 -330141 SGSAGR 
Telefax: (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
Via R. Fucini, 12 
Tel. (39-51) 593029 
Telex. 512442 
Telefax. (39-51) 591305 

00161 ROMA 
Via A. Torlonia, 15 
Tel. (39-6) 8443341 
Telex: 620653 SGSATE I 
Telefax: (39-6) 844447 4 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel.: (31-40) 550015 
Telex: 51186 
Telefax: (31-40) 528835 

SPAIN 

08004 BARCELONA 
. ~,WI~0~;,a~~Vb"o~~rts Catalanes, 322 

Tel. (34-3) 4251800 
Telefax. (34-3) 425367 4 

28027 MADRID 
Calle Albacete, 5 
Tel. (34-1) 4051615 
Telex: 46033 TCCEE 
Telefax: (34-1) 4031134 

SWEDEN 

S-16421 KISTA 
BorgarfJordsgatan, 13- Box 1094 
Tel.. (46-8) 7939220 
Telex: 12078 THSWS 
Telefax· (46-8) 7504950 

SWITZERLAND 

1216 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 
Tel. (41-22) 7986462 
Telex. 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 

MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel· (44-628) 890800 
Telex· 847458 
Telefax (44-628) 890391 



AMERICAS 

BRAZIL 

05413 SAO PAULO 
R Hennque Schaumann 286-CJ33 
Tel (55-11) 883-5455 
Telex (391 )11-37988 "UMBR BR" 
Telefax (55-11) 282-2367 

CANADA 

NEPEAN ONTARIO K2H 9C4 
301 Moodie Dnve SUite 307 
Tel (613) 829-9944 
Telefax (613) 829-8998 

U-SA 
NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 
L1ncoln, MA 01773 
Tel (617) 259-0300 
Telefax (617) 259-4421 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville- Tel (205) 533-5995 

Fax (205) 533-9320 

ARIZONA 
Phoenix- Tel (602) 867-6217 

Fax (602) 867-6200 

CALIFORNIA 
Santa Ana -Tel (714) 957-6018 

Fax (714) 957-3281 
San Jose- Tel (408) 452-8585 

Fax (452) 1549 

COLORADO 
Boulder- Tel (303) 449-9000 

Fax (303) 449-9505 

FLORIDA 
Boca Raton- Tel (407) 997-7233 

Fax (407) 997-7554 

GEORGIA 
Norcross- Tel (404) 242-7444 

Fax (404) 368-9439 

ILLINOIS 
Schaumburg- Tel (708) 517-1890 

Fax (708) 517-1899 

INDIANA 
Kokomo - Tel (317) 455-3500 

Fax (317) 455-3400 
Indianapolis- Tel (317) 575-5520 

Fax (317) 575-8211 

MICHIGAN 
Livonia- Tel: (313) 953-1700 

Fax (313) 462-4071 

MINNESOTA 
Bloommgton- Tel (612) 944-0098 

Fax (612) 944-0133 

NORTH CAROLINA 
Cary- Tel (919) 469-1311 

Fax (919) 469-4515 

NEW JERSEY 
Voorhees - Tel (609) 772-6222 

Fax (609) 772-6037 

NEW YORK 
Poughkeepsie- Tel: (914) 454-8813 

Fax: (914) 454-1320 

OREGON 
Lake Oswego- Tel (503) 635-7650 

TENNESSEE 
Knoxv111e- Tel (615) 524-6239 

TEXAS 
Aus!Jn- Tel (512) 502-3020 

Fax (512) 346-6260 
Carrollton- Tel (214) 468-8844 

Fax (214) 468-8130 
Houston - Tel (713) 376-9936 

Fax (713) 376-9948 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CON
TACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S A. 

PENNSYLVANIA 
Montgomeryville- Tel (215) 361-6400 

Fax (215) 361-1293 

ASIA I PACIFIC 
AUSTRALIA 
NSW 2220 HURTSVILLE 
SUJte 3, Level?, Ot1s House 
43 Bndge Street 
Tel (61-2) 5803811 
Telefax (61-2) 5806440 

HONG KONG 

WANCHAI 
22nd Floor - Hopewell centre 
183 Queen's Road East 
Tel (852) 8615788 
Telex 60955 ESGIES HX 
Telefax (852) 8656589 

INDIA 

NEW DELHI110019 
LraiSon OHrce 
3rd Floor, F-Biock 
International Trade Tower 
Nehru Place 
Tel (91-11) 644-5928/647-9415 
Telex 031-70193 STMIIN 
Telefax (91-11) 6424615 

MALAYSIA 

SELANGOR, PETAUNG JAVA 46200 
Umt BM-10 
PJ lndustnal Park 
Jalan Kema;uan 12/18 
Tel (03) 758 1189 
Telefax (03) 758 1179 

PULAU PINANG 10400 
41h Floor- Su1te 4-03 
Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 
Telefax (04) 379816 

KOREA 

SEOUL 121 
8th floor Sh1nwon BuJid1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 

SALES OFFICES 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo K1o- lndustnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax (65) 4820240 

TAIWAN 

TAIPEI 
11th Floor 
105, SectJon 2 Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 

THAILAND 

BANGKOK 10110 
54 Asoke Road 
Sukhumv1t 21 
Tel (662) 260 7870 
Telefax (662) 260 7871 

JAPAN 
TOKY0108 
N1ssek1 - Takanawa Bid 4F 
2-18-10 Takanawa 
M1nato-Ku 
Tel (81-3) 3280-4121 
Telelax (81-3) 3280-4131 
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