


INTRODUCTION 

TOSHIBA ,HS-C2 MOS FAMILY (TC74HC SERIES) 

During the past few years, the integration scale of MOS LSIs 
has made a rapid progress owing to the advance of the micro
lithograph technology. Along with this progress, the heat 
radiation of MOS LSIs has become a big problem in the same 
way the bipolar world has been struggling for many years. 
At present, it is well known that only CMOS technology will 
solve this problem, and CMOS technology has been adopted 
increasingly in the field of various LSIs for major example 
h~gh-performance microprocessors and large capacity memories. 

However, there was no general purpose logic IC interfacing 
these high-performance LSls except LSTTLs which will satisfy 
simply the speed requirement. 

Therefore, in many cases the excellent features of CMOS 
LSls could not be fully utilized in the application systems. 

The TC74HC series IC is the CMOS logic IC in a new genera
tion which achieves the high-speed operation thirty times as 
much as that of conventional B series CMOS IC while main
taining the low power dissipation of conventional CMOS. 
This high-performance was accomplished utilizing as much 
advanced micro-lithograph technology as that of the high
performance CMOS LSls. 

These logic ICs will bring a large improvement into the 
limited performance of conventional systems in every respect 
of characteristics such as power dissipation, noise margin, 
margin for operating voltage and operating temperature, etc. 

Since the individual ICs are pin-to-pin compatible with 
LSTTL or conventional B series CMOS, no logical redesign 
may be required at the time of adopting TC74HC series ICs 
into the existing systems. 

This data book provides technical information on TOSHIBA's 
TC74HC series high-speed C2 MOS devices. The contents de
scribed in this data book are subject to change without notice 
due to standardization of the specification in JEDEC, etc. 



Note: Toshiba does not assume any responsibility for use of 
any circuity described; no circuit patent licenses are 
implied, and Toshiba reserves the right, at any time 
without notice, to change said circuitry. 
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1. HIGH SPEED CMOS PRODUCT GUIDE 
(* Mentioned in this Hand Book) 

Type Number Sample 
Function Page 

Number of Pins DIP MFP 

TC74HCOO* QUAD 2-INPUT NAND GATE 14 13 0 0 

TC74HC02* QUAD 2-INPUT NOR GATE 14 16 0 0 

TC74HC03* QUAD 2-INPUT NAND GATE (OPEN DRAIN) 14 19 0 0 

TC74HC04* HEX INVERTER 14 23 0 0 

TC74HCT04* HEX INVERT~R 14 26 0 0 

TC74HCU04* HEX INVERTER (SINGLE STAGE) 14 29 0 0 

TC74HC08* QUAD 2-INPUT AND GATE 14 32 0 0 

TC74HCI0* TRIPLE 3-INPUT NAND GATE 14 35 0 0 

TC74HC11* TRIPLE 3-INPUT AND GATE 14 38 0 0 

TC74HC14* HEX SCHMITT INVERTER 14 41 0 0 

TC74HC20* DUAL 4-INPUT NAND GATE 14 45 0 0 

TC74HC21* DUAL 4-INPUT AND GATE 14 48 0 0 

TC74HC27* TRIPLE 3-INPUT NOR GATE 14 51 0 0 

TC74HC30* 8-INPUT NAND GATE 14 54 0 0 

TC74HC32* QUAD 2-INPUT OR GATE 14 57 0 0 

TC74HC42* BCD TO DECIMAL DECODER 16 60 0 0 

TC74HC51* DUAL 2W-2I AND/OR INVERT GATE 14 64 0 0 

TC74HC73* DUAL J-K FLIP-FLOP WITH CLEAR 14 68 0 2Q86 

TC74HC74* DUAL D FLIP-FLOP WITH PRESET AND CLEAR 14 73 0 0 

TC74HC75* 4-BIT D-TYPE LATCH 16 78 0 0 

TC74HC76* DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 16 83 0 0 

TC74HC77* 4-BIT D-TYPE LATCH 14 88 0 2Q86 

TC74HC85* 4-BIT MAGNITUDE COMPARATOR 16 93 0 0 

TC74HC86* QUAD EXCLUSIVE OR GATE 14 98 0 0 

TC74HCI07* DUAL J-K FLIP-FLOP 14 102 0 0 

TC74HCI09* DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 16 107 0 

TC74HC112* DUAL J-K FLIP-FLOP 16 112 0 0 

TC74HC113* DUAL J-K FLIP-FLOP 14 117 0 

TC74HC123* DUAL MONOSTABLE MULTIVIBRATOR 16 122 0 0 

TC74HC125* QUAD BUS BUFFER (3-STATE) 14 130 0 0 
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Type Number Sample 
Function Page 

Number of Pins DIP MFP 

TC74HC126* QUAD BUS BUFFER (3-STATE) 14 130 0 2Q86 

TC74HC131* 3-TO-8 LINE DECODER/LATCH 16 135 0 2Q86 

TC74HC132* QUAD 2-INPUT SCHMITT NAND 14 141 0 0 

TC74HC133* 13-INPUT NAND GATE 16 145 0 2Q86 

TC74HC137* 3-TO-8 LINE DECODER/LATCH 16 148 0 0 

TC74HCT137* 3-TO-8 LINE DECODER/LATCH 16 154 0 2Q86 

TC74HC138* 3-TO-8 LINE DECODER 16 160 0 0 

TC74HCT138* 3-TO-8 LINE DECODER 16 165 0 0 

TC74HC139* DUAL 2-TO-4 LINE DECODER 16 171 0 0 

TC74HC147* 10-TO-4 LINE PRIORITY ENCODER 16 175 0 

TC74HC148* 8-TO-3 LINE PRIORITY ENCODER 16 179 0 2Q86 

TC74HC151* 8-CHANNEL MULTIPLEXER 16 184 0 0 

TC74HC153* DUAL 4-CHANNEL MULTIPLEXER 16 189 0 0 

TC74HC154* 4-TO-16 LINE DECODER 24 195 0 

TC74HC155* DUAL 2-TO-4 LINE DECODER 16 200 0 2Q86 

TC74HC157* QUAD 2-CHANNEL MULTIPLEXER 16 204 0 0 

TC74HC158* QUAD 2-CHANNEL MULTIPLEXER (INVERTING) 16 204 0 0 

TC74HC160* SYNC. DECADE COUNTER WITH ASYNC. CLEAR 16 209 0 0 

TC74HC161* SYNC. BINARY COUNTER WITH ASYNC. CLEAR 16 209 0 0 

TC74HC162* SYNC. DECADE COUNTER WITH SYNC. CLEAR 16 209 0 0 

TC74HC163* SYNC. BINARY COUNTER WITH SYNC. CLEAR 16 209 0 0 

TC74HC164* 8-BIT SIPO SHIFT REGISTER 14 219 0 0 

TC74HC165* 8-BIT PISO SHIFT REGISTER 16 224 0 0 

TC74HC166* 8-BIT PISO SHIFT REGISTER 16 230 0 0 

TC74HC173* QUAD D-TYPE REGISTER (3-STATE) 16 236 0 0 

TC74HC174* HEX D FLIP-FLOP WITH CLEAR 16 241 0 0 

TC74HC175* QUAD D FLIP-FLOP WITH CLEAR 16 246 0 0 

TC74HC181* ARITHMETIC LOGIC UNIT 24 251 0 

TC74HC182* LOOK AHEAD CARRY LOGIC 16 262 0 2Q86 

TC74HC190* BCD UP/DOWN COUNTER 16 269 0 0 
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Type Number Sample 
Function Page 

Number of Pins DIP MFP 

TC74HC191* 4-BIT BINARY UP/DOWN COUNTER 16 269 0 0 

TC74HC192* SYNC. UP/DOWN DECADE COUNTER 16 279 0 0 

TC74HC193* SYNC. UP/DOWN BINARY COUNTER 16 279 0 0 

TC74HC194* 4-BIT PIPO SHIFT REGISTER 16 288 0 0 

TC74HC195* 4-BIT PIPO SHIFT REGISTER 16 294 0 2Q86 

TC74HC221 DUAL MONOSTABLE MULTIVIBRATOR 16 - 1Q86 2Q86 

TC74HC237* 3-TO-8 LINE DECODER/LATCH 16 300 0 0 

TC74HC238* 3-TO-8 LINE DECODER 16 306 0 2Q86 

TC74HC240* OCTAL BUS BUFFER (INVERTING) 20 311 0 0 

TC74HCT240* OCTAL BUS BUFFER (INVERTING) 20 316 0 

TC74HC241* OCTAL BUS BUFFER 20 311 0 2Q86 

TC7 4HCT241 * OCTAL BUS BUFFER 20 316 0 

TC74HC242* QUAD BUS TRANSCEIVER 14 321 0 

TC74HC243* QUAD BUS TRANSCEIVER 14 321 0 

TC74HC244* OCTAL BUS BUFFER 20 311 0 0 

TC74HCT244* OCTAL BUS BUFFER 20 316 0 

TC74HC245* OCTAL BUS TRANCEIVER 20 326 0 0 

TC74HCT245* OCTAL BUS TRANCEIVER 20 331 0 

TC74HC251* 8-CHANNEL MULTIPLEXER (3-STATE) 16 337 0 0 

TC74HC253* DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 16 189 0 0 

TC74HC257* QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 16 342 0 0 

TC74HC258* QUAD 2-CHANNEL MULTIPLEXER (3-STATE/INV.) 16 342 0 0 

TC74HC259* 8-BIT ADDRESSABLE LATCH 16 347 0 0 

TC74HC273* OCTAL D FLIP-FLOP WITH CLEAR 20 353 0 0 

TC74HC279* QUAD S-R LATCH 16 358 0 2Q86 

TC74HC280* 9-BIT PARITY GENERATOR/CHECKER 14 362 0 2Q86 

TC74HC283* 4-BIT BINARY FULL ADDER 16 366 0 

TC74HC298* QUAD 2-CHANNEL MULTIPLEXER/REGISTER 16 370 0 2Q86 

TC74HC299* 8-BIT PIPO SHIFT REGISTER 20 375 0 

TC74HC323 8-BIT PIPO SHIFT REGISTER 20 - 0 
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Type Number Sample 
Function Page 

Number of Pins DIP MFP 

TC74HC354* 8-CHANNEL MULTIPLEXER/REGISTER 20 383 0 2Q86 

TC74HC356* 8-CHANNEL MULTIPLEXER/REGISTER 20 389 0 2Q86 

TC74HC365* HEX BUS BUFFER 16 395 0 0 

TC74HC366* HEX BUS BUFFER (INVERTING) 16 395 0 0 

TC74HC367* HEX BUS BUFFER 16 400 0 0 

TC74HC368* HEX BUS BUFFER (INVERTING) 16 400 0 0 

TC74HC373* OCTAL D-TYPE LATCH (3-STATE) 20 405 0 0 

TC74HCT373* OCTAL D-TYPE LATCH (3-STATE) 20 412 0 0 

TC74HC374* OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 417 0 0 

TC74HCT374* OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 424 0 0 

TC74HC375* OCTAL D-TYPE LATCH 16 430 0 0 

TC74HC377 OCTAL D-TYPE LATCH FLIP-FLOP 20 - 0 

TC74HC386* QUAD EXCLUSIVE OR GATE 14 434 0 0 

TC74HC390* DUAL DECADE COUNTER 16 438 0 0 

TC74HC393* DUAL BINARY COUNTER 14 445 0 0 

TC74HC423* DUAL MONOSTABLE MULTIVIBRATOR 16 451 0 2Q86 

TC74HC533* OCTAL D-TYPE LATCH (3-STATE/INV.) 20 405 0 0 

TC74HC534* OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 20 417 0 0 

TC74HC540* OCTAL BUS BUFFER 20 459 0 0 

TC74HCT540* OCTAL BUS BUFFER 20 464 0 0 

TC74HC541* OCTAL BUS BUFFER 20 459 0 0 

TC7 4HCT541 * OCTAL BUS BUFFER 20 464 0 0 

TC74HC563* OCTAL D-TYPE LATCH (3-STATE/INV) 20 405 0 0 

TC74HCT563* OCTAL D-TYPE LATCH (3-STATE/INV) 20 469 0 

TC74HC564* OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 20 417 0 0 

TC74HCT564* OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 20 475 0 

TC74HC573* OCTAL D-TYPE LATCH (3-STATE) 20 405 0 0 

TC74HCT573* OCTAL D-TYPE LATCH (3-STATE) 20 469 0 

TC74HC574* OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 417 0 0 

TC7 4HCT57 4* OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 475 0 
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Type Number Sample 
Function Page 

Number of Pins DIP MFP 

TC74HC590 8-BIT BINARY COUNTER/REGISTER (3-STATE) 16 - 2Q86 

TC74HC592 8-BIT REGISTER/BINARY COUNTER 16 - 2Q86 

TC74HC593 8-BIT REGISTER/BINARY COUNTER (3-STATE) 20 - TBD 

TC74HC595* 8-BIT SHIFT REGISTER/LATCH (3-STATE) 16 481 0 

TC74HC597* 8-BIT LATCH/SHIFT REGISTER 16 488 0 0 

TC74HC620* OCTAL BUS TRANSCEIVER 20 496 0 

TC74HC623* OCTAL BUS TRANSCEIVER 20 496 0 

TC74HC640* OCTAL BUS TRANSCEIVER 20 326 0 0 

TC74HCT640* OCTAL BUS TRANSCEIVER 20 331 0 0 

TC74HC643* OCTAL BUS TRANSCEIVER 20 326 0 0 

TC74HCT643* OCTAL BUS TRANSCEIVER 20 331 0 0 

TC74HC646* OCTAL BUS TRANSCEIVER/REGISTER 24 501 0 

TC74HCT646* OCTAL BUS TRANSCEIVER/REGISTER 24 509 0 

TC74HC648* OCTAL BUS TRANSCEIVER/REGISTER 2'4 501 0 

TC74HCT648* OCTAL BUS TRANSCEIVER/REGISTER 24 509 0 

TC74HC651* OCTAL BUS TRANSCEIVER/REGISTER 24 517 0 

TC7 4HCT651 * OCTAL BUS TRANSCEIVER/REGISTER 24 525 0 

TC74HC652* OCTAL BUS TRANSCEIVER/REGISTER 24 517 0 

TC74HCT652* OCTAL BUS TRANSCEIVER/REGISTER 24 525 0 

TC74HC670* 4-WORD X 4-BIT REGISTER FILE (3-STATE) 16 534 0 

TC74HC688* 8-BIT EQUALITY COMPARATOR 20 541 0 2Q86 

TC74HC690 DECADE COUNTER REGISTER (3-STATE) 20 - 0 

TC74HC691 4-BIT BINARY COUNTER REGISTER (3-STATE) 20 - 0 

TC74HC692 DECADE COUNTER REGISTER (3-STATE) 20 - 2Q86 

TC74HC693 4-BIT BINARY COUNTER REGISTER (3-STATE) 20 - 2Q86 

TC74HC696 U/D DECADE COUNTER REGISTER (3-STATE) 20 - 0 

TC74HC697 U/D 4-BIT BINARY CTR. REGISTER (3-STATE) 20 - 0 

TC74HC698 U/D DECADE COUNTER REGISTER (3-STATE) 20 - 2Q86 

TC74HC699 U/D 4-BIT BINARY CTR. REGISTER (3-STATE) 20 - 2Q86 

TC74HC4002* DUAL 4-INPUT NOR GATE 14 545 0 2Q86 
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Type Number 
Function 

Number of Pins 

TC74HC4017* DECADE COUNTER/DIVIDER 16 

TC74HC4020* 14-STAGE BINARY COUNTER 16 

TC74HC4022* OCTAL COUNTER/DIVIDER 16 

TC74HC4024* 7-STAGE BINARY COUNTER 14 

TC74HC4028* BCD-TO-DECIMAL DECODER 16 

TC74HC4040* 12-STAGE BINARY COUNTER 16 

TC74HC4049* HEX BUFFER (INVERTING) 16 

TC74HC4050* HEX BUFFER 16 

TC74HC4051 8-CHANNEL ANALOG MULTIPLEXER 16 

TC74HC4052 DUAL 4-CHANNEL ANALOG MULTIPLEXER 16 

TC74HC4053 TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 16 

TC74HC4060* 14-STAGE BINARY COUNTER/OSCILLATOR 16 

TC74HC4066* QUAD BILATERAL SWITCH 14 

TC74HC4072* DUAL 4-INPUT OR GATE 14 

TC74HC4075* TRIPLE 3-INPUT OR GATE 14 

TC74HC4078* 8-INPUT OR/NOR GATE 14 

TC74HC4094* 8-BIT SIPO SHIFT REGISTER/LATCH (3-STATE) 16 

TC74HC40102* DUAL BCD PROGRAMMABLE DOWN COUNTER 16 

TC74HC40103* 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 16 

TC74HC4511 * BCD TO 7 SEGMENT L/D/D (LED) 16 

TC74HC4514* 4-TO-16 LINE DECODER/LATCH 24 

TC74HC4515* 4-TO-16 LINE DECODER/LATCH (INVERTING) 24 

TC74HC4518* DUAL DECADE COUNTER 16 

TC74HC4520* DUAL 4-BIT BINARY COUNTER 16 

TC74HC4538* DUAL MONOSTABLE MULTIVIBRATOR 16 

TC74HC4543* BCD TO 7 SEGMENT L/D/D (LCD) 16 

TC74HCT7007* HEX BUFFER 14 

TC74HC7266* QUAD EXCLUSIVE NOR GATE 14 

TC74HC7292 PROGRAMMABLE DIVIDER/TIMER 16 

TC74HC7294 PROGRAMMABLE DIVIDER/TIMER 16 

Note: 1. All DIP 24 pin products service as an enclosure of the narrow type (300 mil) 

2. 0: Available, TDB: 3Q86~ 

Sample 
Page 

DIP MFP 

548 0 0 

554 0 0 

559 0 2Q86 

565 0 2Q86 

571 0 0 

575 0 0 

580 0 0 

580 0 0 

- TBD 

- TBD 

- TBD 

584 0 0 

590 0 0 

595 0 2Q86 

599 0 0 

603 0 

607 0 0 

615 0 

615 0 

626 0 0 

633 0 

633 0 

638 0 

638 0 0 

645 0 0 

653 0 0 

659 0 0 

662 0 

- 0 

- 0 
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2. HIGH SPEED CMOS SELECTION GUIDE 

FUNCTION TYPE NUMBER 

NAND 74HCOO, 74HC03, 74HCIO, 74HC20, 74HC30, 74HC133 
NOR 74HC02, 74HC27, 74HC4002, 74HC4078 
AND 74HC08, 74HCll, 74HC2l 
OR 74HC32, 74HC4075, 74HC4072, 74HC4078 
INVERTER 74HCU04, 74HC04, 74HCT04 

GATE BUFFER 74HC4049 ,74HC4050 ,74HCT7007 
BUFFER 3-STATE 74HCl25, 74HC126, 74HC240, 74HCT240, 74HC241, 

74HCT241, 74HC244, 74HCT244, 74HC365, 74HC367, 
74HC368, 74HC540, 74HCT540, 74HC541, 74HCT541 

BIDIRECTIONAL 74HC242, 74HC243, 74HC245, 74HCT245 , 74HC620, 
74HC623, 74HC640, 74HCT640, 74HC643, 74HCT643 

MULTIFUNCfION 74HC51, 74HC86, 74HC386, 74HC7266 

SCHMITT TRIGGER 74HC14, 74HC132 

FLIP- J-K, FLIP-FLOP 74HC73, 74HC76, 74HCI07, 74HCI09, 74HC112, 74HCl13 
FLOP D FLIP-FLOP 74HC74, 74HC174, 74HC175, 74HC273, 74HC377 

3-STATE 74HC374, 74HCT374, 74HC534, 74HC564, 74HCT564, 
74HC574, 74HCT574, 74HC646, 74HCT646, 74HC648, 
74HCT648, 74HC651, 74HCT651, 74HC652, 74HCT652 

LATCH 74HC75, 74HC77, 74HC259, 74HC279, 74HC375 

3-STATE 74HC373, 74HCT373, 74HC533, 74HC563, 74HCT563, 
74HC573,74HCT573 

MUL TIVIBRATOR 74HC123, 74HC221, 74HC423, 74HC4538 

DECODER 74HC42, 74HC131, 74HC137, 74HCT137, 74HC138, 
74HCT138, 74HC139, 74HC154, 74HC155, 74HC237, 
74HC238, 74HC4028, 74HC4514,74HC4515 

7-SEGMENT 74HC4511, 74HC4543 
ENCODER 74HC147, 74HC148 

REGISTER 74HC164, 74HC165, 74HC166, 74HC173, 74HC194, 74HC195, 
74HC299,74HC323,74HC595,74HC597,74HC670,74HC4094 

COUNTER BINARY 74HC161, 74HC163, 74HC191, 74HC193, 74HC393, 74HC590, 
74HC592, 74HC593, 74HC691, 74HC693, 74HC697, 74HC699, 
74HC4520 

DECADE 74HC160, 74HC162, 74HC190, 74HC192, 74HC390, 74HC690, 
74HC692, 74HC696, 74HC698, 74HC4518 

DIVIDER 74HC4017, 74HC4020, 74HC4022, 74HC4024, 74HC4040, 
74HC4060, 74HC40102, 74HC40103, 74HC7292, 74HC7294 

MULTI- ANALOG 74HC4051, 74HC4052, 74HC4053, 74HC4066 
PLEXER DIGITAL 74HC151, 74HC153, 74HC157, 74HC158, 74HC251, 74HC253 

74HC257, 74HC258, 74HC298, 74HC354, 74HC356 

OTHERS COMPARATOR 74HC85, 74HC688 
ADDER 74HC283 
ALU 74HC181, 74HC182 
PARITY TREE 74HC280 
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3. DATA SHEETS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA -

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HCOOP/F 
PRELIMINARY 

TC74HCOOP/F QUAD 2-INPUT ~AND CATE 

The TC74HCOO is a high speed CMOS 2-INPUT NAND GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stages including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... t pd=8ns(Typ.) at VCC;SV 

Low Rower Dissipation ......... ICC=I~A(Max.) at Ta=2SoC 

High Noise Immunity ........... VNIH=VNIL=28% VCC (Min.) 

Output Drive Capability ....... IO LSTLL Loads 

Symmetrical Output Impedance .. ]IOH]=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpL~pHL 

Wide Operating Voltage Range .. VCC(opr)=2V- 6V 

Pin and Function Compatible with 74LSOO 

CIRCUIT SCHEMATIC (PER GATE) 

-, 
I 

A ~ 

I 

* I 
B I 

I 
- j 

Y 

DIP14 (3 D14A-P) 

l<~ 
MFP14(F14GB-P) 

PIN ASSIGNMENT 

1A 1 14 Vee 

IB 2 13 4B 

lY 3 12 4A 

2A 4 11 4Y 

2B 5 10 3B 

2Y 6 9 3A 

GND'7 8 3Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCOOP/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCe/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE 

-0.5 '\, 7 

-0.5 '\, VCC+O. 5 

-0.5 '\, V CC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 '\, 150 

300 

LIMIT 

2'\,6 

o '\, VCC 

o '\, Vce 

-40 '\, 85 

o '\, 1000(VCC=2. OV) 
o '\, 500(VCC=4.5V) 
o '\, 400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

* 500mW in the range 
of Ta=-40° C '\, 65 ° e 
and frQm Ta=65°e up 
to 85°e derating 
factor of -lOmW/oe 
shall be applied 
until 300mW. 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4o--85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 Input Voltage 3.15 - - 3.15 - V 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL Input Voltage 

4.5 - - 1. 35 - 1. 35 V 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIN= 
IOH=-20.aA 4.5 4.4 4.5 - 4.4 -

High-Level 
Output Voltage VOH 6.0 5.9 6.0 - 5.9 - V 

VIH or VIL 
IOH=-4rnA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2rnA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCOOP/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C tya=-4o--85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL=20J1.A 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIH 6.0 0.0 0.1 0.1 V 
Output Voltage 

- -
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±l. 0 

Current 
J1.A 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

Supply Current 

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

trEST CONDITION 
Ta=25°C Ta=-40~85°C 

PARAMETER SYMBOL UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - 8 15 - 19 
ns 

Time tTHL 6.0 - 7 l3 - 16 

2.0 - 40 90 - 115 

Propagation Delay tpLH 4.5 - 10 18 - 23 
ns 

Time tpHL 6.0 - 9 IS - 20 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 22 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCC·fIN+ICC/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 
6 ns 6ns 

!r---.--4---+--=-- Vee 

~~-GND 
p.G, 

ICC(opr) TEST CIRCUIT 

p.G. 

Input waveform is the same as 
that in case of switching 
characteristics test, 
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50SHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

ITC74HC02P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC02Pjr ,~UhD 2-HlPUT r;OR GATE 

The TC74HC02 is a high speed CHOS 2-INPUT NOR GATE fabricated with silicon gate e 2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stages including buffer output, which enables 

high no i se immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd=8ns (Typ.) at VCC=5V 

Lo\-.' Power Dissipation ......... ICC=lttA(Hax.) at Ta=25°C 

High No ise Immunity ........... VNIH=VNIL =28% Vce (!-Hn. ) 

dutput Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. 110HI=IOL=4mA(Min.) 

Balanced Propagat ion Delays ... tpLH ~tpHL 

Wide Operating Voltage Range"VCC(opr)=2V- 6V 

Pin and Function Compatible with 74LS02 

CIRCUIT SCHEMATIC (PER GATE) 

--, 
I 

A 1 

B ~ 

_J 

Y 

DIP14 ( 3D14A-P) 

149 
MFP14 (F14GB-P) 

PIN ASSIGNMENT 

1Y 1 14 Vee 
1A 2 13 4Y 

1B 3 12 4B 

2Y 4 11 4A 

2A 5 10 3Y 

2B 6 9 3B 

GND 7 8 3A 

(TOP VIEW) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

De Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

VALUE 

-0.5 'U 7 

-0.5 'U Vce+O. 5 

-0.5 'U V CC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 'U 150 

300 

LIMIT 

2 'U 6 

o 'V Vee 

o 'U Vee 

-40 'U 85 

o 'U 1000 (V CC=2. OV) 
o 'V 500(VCC=4.5V) 
o 'V 400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

TC74HC02P/F 

* 500mW in the range 
of Ta=-40°C 'U 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 

Ta=-4D--85°C 
PARAMETER SYMBOL TEST CONDITION 

Ta=25°e UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
I OH=-20ttA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH VIN=VIL 6.0 5.9 6.0 - 5.9 - V 

Output Voltage 
IOH=-4rnA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2rnA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC02P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=2SoC Ta=-40-8SoC UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20ttA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL VIH or VIL 

6.0 - 0.0 0.1 - 0.1 V 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=S.2mA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 Current 

ttA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

PA.RAMETER SYMBOL TEST CONDITION 
Ta=2SoC Ta=-4Q-S5°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - S 15 - 19 
ns 

Time tTHL 6.0 - 7 13 - 16 

2.0 - 40 90 - US 

Propagation Delay tpLH 4.5 - 10 IS - 23 
ns 

Time tpHL 6.0 - 9 15 - 20 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 

pF 
CpD(l) - 27 - - -Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCC·fIN+ICC/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 
6ns 6ns 

"-----+--+=--=~- VOL 

ICC(opr) TEST CIRCUIT 

p.G. 

Input waveform is the same as 
that in case of switching 
characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT~ 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC03P/A 
PRELIMINARY 

TC74HC03P/F QUAD 2-INPUT NAND GATE (OPEN DRAIN) 

The TC74HC03 is a high speed CMOS QUAD 2-INPUT NAND GATE (OPEN DRAIN) fabricated 

with silicon gate CLMOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissip~tion. 

The TC74HC03 has, as its output, a high-performance MOS N-channel transistor. (OPEN

DRAIN outputs) 

This device can, therefore, with a suitable pullup resistor, be used in wired-AND, 

LED driver and etc. application. 

All inputs are equipped with protection circuits against static discharge or transien 

excess voltage. 

FEATURES: 
• High Speed .•••••••.•.••..• tpLZ=IOns(Typ.) at VCC=5V 

• ~ow Power Dissipation ..•••• ICC=I~A(Max.) at Ta=25°C 

• High Noise Immunity •••••••.• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .••.•••••••••. 10 LSTTL Loads 

• Open Drain Structure 

• Wide Operating Voltage Range ••.•••• VCc(Opr.)=2V rv 6V 

• Pin and Function Compatible with 74LS03 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\., 7 V 

DC Input Voltage VIN -0 . 5 '\., V CC+O . 5 V 

DC Output Voltage VOUT -0 . 5 '\., V CC+O . 5 V 
---

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±20 rnA 
r--- ----
DC Output Current TOUT +25 rnA 

DC VCc/Ground Current TCC ±50 rnA 
'--...--._----------

Power Dissipation PD 500(DIP) rnW 

180 (HFP) 
-----~- .. --_.-

Storage Temperature Tstg -65 '\., 150 °c 

Lead Temperature lOsec TL 300 °c 

,,; 500rnW in the range of Ta=-40°C '" 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/oC shall be applied 
unt i 1 300mW. 

DI P14(3D14A-P) 

uQ 
1 

MFP 1 4(F 140:0-- P) 

PIN ASSIGNMENT 

lA 1 14 Vee 

IB 2 13 4B 

lY 3 12 4A 

2A 4 11 4Y 

2B 5 10 3B 

2Y 6 9 3A 

OND 7 8 3Y 

( TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC03P/F 

TRUTH TABLE 

IN PU T 8 OUTPUT 

A B Y 

L L Z Z HIGH IMPEDANCE 

L H Z 

H L Z 

H H L 

CIRCUIT DIAGRAM (PER GATE) 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'Iv 6 V 

Input Voltage VIN o 'Iv Vee V 
1-------

Output Voltage VOUT o 'Iv Vee V 

Operating Temperature Topr -40 'Iv 85 °e 

Input Rise and Fall Time t r , tf 0,\,1000 (Vee=2. OV) 
o '\,500(Vee=4.5V) ns 
o "v 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1.5 
VIH 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level VIL 4.5 -
Input Voltage 

6.0 -

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=2soe Ta=-40'\..85°e 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

OUTPUT 

UNIT 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC03P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

r--- Ta=25°C Ta=-40rv85°C UNIT PARAMETER SYMBOL TEST CONDITION VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

Low-Level IOL=20~A 4.5 - 0.0 0.1 - 0.1 
VOL 6.0 - 0.0 0.1 - 0.1 V 

Output Voltage VIN=V1H 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 
IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Output Off-
IOZ 

A or B=VIL 

VOUT=VCC 
6.0 - - ±O.S - ±5.0 State Current 

Input Leakage lIN VIN=VCC or GND 6.0 ~ - ±O.l - ±1.0 ~A Current 
Quiescent 

ICC VIN=VCC or GND 6.0 1.0 10.0 Supply Current - - -

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

.----- Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition Time tTHL 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 
2.0 - 52 125 - 155 

Propagation Delay Time tpLZ RL=lkS1 4.5 - 13 25 - 31 ns 
6.0 - 11 21 - 26 
2.0 - 52 125 - 155 

Propagation Delay Time tpZL RL=lkS1 4.5 - 13 25 - 31 
6.0 - 11 21 - 26 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 5 - - - pF 

Power Dissipation 
CPD(l) - 17 - - -Capacitance 

Note(l) CPD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CPD • VCC • fIN + ICC/4 (per gate) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC03P/F 

SWTICHING CHARACTERISTICS TEST CIRCUIT 

Vee 

RL 

VIN VOUT 
P.G. 

I CL 

ICC(O r.) TEST CIRCUIT 

P.G. ~--..-~ 

VIN 

6ns 

Vcc 

GND 

VOH 

VOL 

tTHL 

Input waveform is the same as that 

in case of switching characteristics 

test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC04P/F 
PRELIMINARY 

TC74HC04P/F HEX INVERTER 

The TC74HC04 is a high speed CMOS INVERTER fabricated with silicon gate C7~10S 
technology. 

It achieves the high speed operation similar to equivalent L5TTL while maintaining 
the CMOS low power dissipation. 

The internal circuit is composed of 3 stages .including buffer output, which enables 
high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES 

• High Speed ................. tpd=8ns (Typ.) at V CC=5 V 

• Low Power Dissipation ..... ICC=lwA (Max.) at Ta=25oCr---------------------------~ 

• High Noise Immunity ........ VNIH=VNTL=28% VCC (Mtn.) 

• Output Drive Capability ............... 10LSTTL Loads 

Symmetrical Output Impedance ... I IOHI =IOL=4mA (Hin.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ........ VCC(opr)=2V'\, 6V 

• Pin and Function Compatible with 74LS04 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\, 7 V 
1----------.-._ .... --.-.~ .. -- .. ·-f-··· ---
DC Input Voltage VIN -0.5 '\, V Cl.,+O. 5 V 
~-.-- ... -- _. -_ .. - ---- .. - ----------- .--~- .-~~ 

DC Output Voltage VOUT -0 . 5 '\, V Cc+O . 5 V 
f---.---.... .. - ... .. - . --. 1-

Input Diode Current IlK +:20 mA 
f---- .. -- -_._---------_._- ----- ._j--. • .. - ----._-------._-

Output Diode Current 10K -:+:20 rnA 
1----_ .. _. -.-.- I--.. - .... --.-.-... --.-~--- t--- .. -

DC Output Current TOUT :+.25 rnA 
1----------... - .. - ... ----.-- -.--. --.. _- - - ---- ... 1----_. -._-

DC Vce/Ground Current ICC .+50 rnA 
f--- - .. - -- - ----- ._---

500 (DIP),', mW Power Dissipation PD 180 (MFP) 
f----.. 

Storage Temperature Tstg -65 '\, 150 °e 
f------ - .----... --.. -- ----- 1--... -- .- .• t--. 

Lead Temperature lOsec TL 300 °c 

,', 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un til 300mW. 

DIY14(~HJl4A-P) 

~~'-/ > 
H~ 

1 
M F P 14 ( ]' 1 4 G B- P ) 

PIN ASSIGNMENT 

1A 1 14 Vee 

1Y 2 13 6A 

2A 3 12 6Y 

2Y 4, 11 5A 

3A 5 10 5Y 

3Y 6 9 4A 

GND 7 8 4Y 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC04P/F 

LOGIC DIAGRAM (per Gate) 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2'V6 V 

Input Voltage VIN o 'V VCC V 

Output Voltage VOUT o 'V VCC V 

Operating Temperature Topr -40 'V 85 °c 

Input Rise and Fall Time t r , tf o 'V 1000 (VCC=2. OV) 
o 'V 500 (VCC=4. 5V) ns 
o 'V 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. 

High-Level 2.0 1.5 
VIH 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level VIL 4.5 -
Input Voltage 

6.0 -

2.0 1.9 

IOH=-2011A 4.5 4.4 
High-Level 

VOH VIN=VIL 6.0 5.9 
Output Voltage 

IOH=-4mA 4.5 4.18 

IOH=-5.2mA 6.0 5.68 

2.0 -
lOL=20)JA 4.5 -

Low-Level 6.0 -
Output Voltage VOL VIN=VlH 

lOL=4mA 4.5 -
IOL=5.2mA 6.0 -

Input Leakage 
lIN VIN=VCC or GND 6.0 -Current 

Quiescent 
ICC VIN=VCC or GND 6.0 -Supply Current 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40'V85°C 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 1.0 - 10.0 

UNIT 

V 

V 

V 

V 

l1A 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC04P/F 

AC ELECTRICAL CHARACTERISTICS 

PARAMETER Sn1BOL TEST CONDITION 
Vec MIN. TYP. MAX. MIN. MAX. 

-t-:-~ ~----t_~ __ t-II 'U ; i L ~ __ +--_1_~:-------1 
2.0 - 40 I 90 - 115 

Output Transition Time 

I------.. ~-----~-.~-.-- ------r----.-~-.--.. - ns 

4.5 - 10 18 - I 23 

6.0 - 9 15 - I 20 

tpLH 

Propagation Delay Time 

Input Capacitance CIN 5 10 10 
~. ----.-~------~---------------------~-----+-~--~----~--~ pF Power Dissipation C

p
D(l) 

Capaci tance 
23 

Note(l) CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

SWITCHING CHARACTERISTICS TEST CIRCUIT ICC(opr.) TEST CIRCUIT 

6 []~; 

VCC 

VI N 

P.G. 

VOUT 

tpHL 

6 DS 

t l'LH 

P • G • ~ ____ ----1 

1 
INPUT WAVEFORM IS THE SAME 

AS THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT04P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HCT04P/F HEX INVERTER 

The TC74HCT04 is a high speed CMOS INVERTER fabricated with silicon gate C2MOS 
technology. 

This device may be used as a level converter for interfacing TTL or NMOS to High 
Speed CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The internal circuit is composed of 3 stages including buffer output, which enables 
high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES 

• High Speed tpd=lOns(Typ.) at VCC=SV 

• Low Power Dissipation ••.••• ICC=l~A(Max.) at Ta=2SoC r---------------------------~ 

• Compatible with TTL outputs ••••••••••• V1H=2V(Min.), 

VIL =0. 8V(Max.) 

• Output Drive Capability •.••••••••••••• 10LSTTL Loads 

• Symmetrical Output Impedance .••• I IOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays 

• Pin and Function Compatible with 74LS04 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 rv 7 V 
--f-------~t___-

DC Input Voltage VIN -0.5 rv VCc+O.5 V 
r------------------- ------ t-------
DC Output Voltage VOUT -0 . 5 rv V CC+O . 5 V 

--------------- -----j--

Input Diode Current 11K ±20 mA 
--

Output Diode Current 10K ±20 mA 
r---- ------t----- ---

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 
1--------------------- ---------

500"'(DIP) Power Dissipation PD mW 

180 (MFP) 
- -------------- "----

Storage Temperature Tstg -65 rv 150 °c 

Lead Temperature 10sec TL 300 °c 

,', 500mW in the range of Ta==-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti1 300mW. 

14 

Dr P14( 3D14A-P) 

u~ 
1 

MFP14 (F:C4GB-F) 

PIN ASSIGNMENT 

1A 1 14 Vee 

13 6A 

2A 3 12 6Y 

11 5A 

10 5Y 

3Y 6 9 4A 

8 4Y 

(TOP VIEW) 
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CIRCUIT DIAGRAM (per Circuit) 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vce 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

LIMIT 

4.5 "u 5.5 

o "u VCC 

o "u Vec 

-40"u 85 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

TC74HCT04P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 

INPUT 

0 "u 500 (VCC=4. 5V) ns 

DC ELECTRICAL CHARACTERISTICS 

r--- Ta=25°C Ta=-40"u85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

High-Level 4.5 

Input Voltage 
VIH to 2.0 - - 2.0 -

5.5 

Low-Level 4.5 

Input Voltage VIL to - - 0.8 - 0.8 

5.5 V 
High-Level IOH=-20JlA 4.5 4.4 4.5 - 4.4 -
Output Voltage 

VOH VIN=VIL 
IOH=-4rnA 4.5 4.18 4.31 - 4.13 -

Low-Level I OL=20flA 4.5 - 0.0 0.1 - 0.1 
Output Voltage VOL V1N=VIH 

IOL=4rnA 4.5 - 0.17 0.26 - 0.3~ 

Input Leakage lIN VIN=VeC or GND 5.5 - - ±O.l - ±1.0 Current 
JlA 

Quiescent ICC VIN=VeC or GND 5.5 - - 1.0 - 10.0 

Supply Current Per input: VIN=0.5V or 
IC 2.4V 5.5 - - 2. 0 - 2.9 rnA 

Other inputs: Vee or GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT04P/F 

AC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION r--
Ta=25 DC Ta=-40'l.J85 DC 

UNIT 
VCC MIN. TYP. MAX. NIN. MAX. 

tTLH 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
ns 

Propagation Delay Time tpLH 

tpHt 
4.5 - 13 20 - 25 

r---------------------

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CpD(l) - 25 - - -

Note 1: CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circ.uit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD • VCC • fIN + ICC/6 (per gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

Vee 3V 

P. G. 1---..... ---1 
ov 

VOH 

VOUT 

VOL 

tpLH 

ICC(Opr.) TEST CIRCUIT 

INPUT WAVEFORM 

6ns 6ns 

P.G. 

GND J1= 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA_ 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HCU04P/F 
PRELIMINARY 

TC74HCU04P/F HEX I1WERTER 

The TC74HCU04 is a high speed CHOS INVERTER fabricated with silicon gate C2MOS 

technology; 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

As the internal circuit is composed of single stage inverter, it can be applied for 

crystal oscillation. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... t pd=5ns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=lIlA(Max.) at Ta=25°C 

High Noise Immunity .......... ,VNIH=VNIL=lO% VCC(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. ]IOH]=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~ tpHL 

Wide Operating Voltage Range. ,VCC(opr)=2V 6V 

Pin and Function Compatible with 74LS04 

CIRCUIT SCHEtlATIC (PER GATE) 

A Y 

rfr GND 

DIP 14 ( 3 D 14A - P ) 

l<~ 
MFP14(F14GB-P) 

PIN ASS I Gm1ENT 

1A l 14 Vee 

1Y 2 13 oA 

2A ;} 12 6Y 

2Y 4 11 5A 

3A 5 10 5Y 

3Y 0 9 4A 

GND 7 8 4Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCU04P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 '" 7 V 
r--------------------------r------~---------~--------_+----~ 

DC Input Voltage VIN -0.5 "'Vee+0.5 V 
t---- ~--- --------------------------- ------- ----t------i 

DC Ou tpu t Vol tage VOUT -0.5 '" VCC+O. 5 V 
f- -- --------------+----------+--------------------+-------1 

t~: ~~~, t D ~~~:~ c~: :::~t~= -~-~--:-----__+------~:-~-~--------~+~-::-__i 
DC Output Current lOUT ±25 rnA 

f-- -- -------------~-------------_t_--____i 

DC Vee/Ground Current ICC ±50 rnA 
r- ~-------------------------+_---_l 

Power Dissipation Po 500(DIP)1'/180(MFP) mW 
f----- ------------------------------ ---- ------+---1 

Storage Temperature Tstg -65'" 150 

r--l,~ad- -Temperatur~--l()~-~~-- -1L 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2~6 V 

Input Voltage VIN o ~ Vee V 

Output Voltage VOUT o ~ Vee V 
--
Operating Temperature Topr -40 ~ 85 DC 

DC ELECTRICAL CHARACTERISTICS 

·k 500mW in the range 
of Ta=-40oe '" 65°e 
and from Ta=65°e up 
to 85°e derating 
factor of -lOmW/oe 
shall be applied 
until 30(JmW. 

PARANETER SYMBOL TEST CONDITION 
Ta=25 DC Ta=-4~85De 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.7 - - 1.7 -
High-Level V1H 4.5 3.6 - - 3.6 - V Input Voltage 

6.0 4.8 - - 4.8 -

2.0 - - 0.3 - 0.3 
Low-Level 

VIL 4.5 0.9 0.9 V Input Voltage - - -
6.0 - - 1.2 - 1.2 

2.0 1.8 2.0 - 1.8 -

VIN=VIL, Icm=-20.uA 4.5 4.0 4.5 - 4.0 -
High-Level VOH 6.0 5.5 5.9 - 5.5 - V 
Output Voltage --

VIN=GND, IOl{'=-4mA 4.5 4.18 4.31 - 4.13 -

VIN=GND, IOw=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCU04P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40-S5°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.2 - 0.2 

VIN'=VIH, IOL=20IlA 4.5 - 0.0 0.5 - 0.5 
Low-Level 

VOL 6.0 0.1 0.5 0.5 V 
Output Voltage 

- -
VIN=VCC, IOL=4mA 4.5 - 0.17 0.26 - 0.33 

VIN=VCC, IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 
--

Input Leakage 
Current lIN VIN'=VCC or GND 6.0 - - ±O.l - ±1. 0 

Quiescent 
IlA 

Supply Current ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4Q-S5 0 C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - S 15 - 19 ns 
Time tTHL 6.0 - 7 13 - 16 

2.0 - 30 75 - 95 

Propagation Delay tpLH 4.5 - 8 15 - 19 
ns 

Time tpHL 6.0 - 7 13 - 16 

Input Capacitance CIN - 9 15 - 15 

Power Dissipation 
pF 

CPD(l) - 14 - - -
Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD.VCC.fIN+ICC/6 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

P,G, I---.---~ 

Cl 
o 
Ll) 

6 ns 6 ns 

ICC(opr) TEST CIRCUIT 

p.G, I--~-----i 

Input waveform is the same as 
that in case of switching 
characteristics test, 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC08P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC08P/F QUPIO 2- INPUT AND GATE 

The TC74HC08 is a high speed C~WS 2-INPUT AND GATE fabricated with silicon gate C2MOS 

technology. 

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 buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... Lpd=8 ns (Typ.) at V CC=5V 

Low Power Dissipation ......... ICC=l~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=2S% VCc(Hin.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance··1 IOH 1 =IOL =4mA (Min. ) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VcC(opr)=2V ~ 6V 

Pin and Function Compatible with 74LSOS 

CIRCUIT SCHEMATIC (PER GATE) 

A 

B 

Y 

DIP14 (3D14A-P) 

MFP14( F14GB-P) 

PIN ASS I GNf',1ENT 

lA 1 14 V\'l' 

1.8 2 13 4 H 

lY :3 12 4/\ 

;~A 4 11 4 '1 

;28 5 10 3f! 

2Y 6 9 :s/\ 

IjNf) 7 H ~\Y 

(TOP VIEW) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr.tf 

DC ELECTRICAL CHARACTERISTICS 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

VALUE 

-0.5 rv 7 

-0.5 rv V CC+O . 5 

-0.5 rv V CC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 rv 150 

300 

LIMIT 

2rv6 

o rvVce 

o rvVec 

-40 rv 85 

o rv 1000(Vee=2 .OV) 
o rv 500(VCC=4.5V) 
o rv 400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

TC74HC08P/F 

* 500mW in the range 
of Ta=-40°C rv 65°C 
and from Ta=65°C up 
to 8S oe derating 
factor of -lOmW/oC 
shall be applied 
until 30UmW. 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4o-85 ° e UNIT 

Vec MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 - 1. 35 - 1. 3.') V -

Input Voltage 
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
I OH=-20,aA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH VIN=VIH 6.0 

Output Voltage 
5.9 6.0 - 5.9 - V 

IOH=-4rnA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2rnA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC08P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4o--S5 0 C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL=20ttA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

VOL VIH or 
6.0 - 0.0 0.1 - 0 1 V 

Output Voltage VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2rnA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 

Current ttA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

Supply Current 

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

Ta=25°C Ta=-4O---S5° C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - S 15 - 19 
Time 

ns 
tTHL 6.0 - 7 13 - 16 

2.0 - 40 90 - 115 

Propagation Delay tpLH 4.5 - 10 IS - 23 
ns 

Time tpHL 6.0 - 9 15 - 20 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CpD(l) - 21 - - -
Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC whlch 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CpD·VCC·fI~ICC/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 
61,s 6 ns 

~----~-+~=--- Vee 

'----'--- GND 
p.G. 

ICC(opr) TEST CIRCUIT 

p.G. 

Input waveform is the sarna as 
that in case of switching 
characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC10P/F 
PRELIMINARY 

TC74HC10P/F TRIPLE 3-INPUT NM'J GATE 

The TC74HClO is a high speed CMOS 3-1NPUT NAND GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTI, while maintaining the 

C~1OS low power dissipatiun. 

The internal circuit is cumposed of 3 stages including buffer output, which enables 

;~ i g h no i s e i mm u nit y and s tab 1 e 0 u t put. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

Hi gh Speed .................... tpd=8ns (Typ.) at V CC=SV 

Low Power Dissipation ........ ."ICC=l;1A(Max.) at Ta=2SoC 

High Noise Immunity ........... VNIH=VNlL=28% VccCHin.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. IIOHI=lOL=4mAUlin.) 

Balanced Propagation Delays ... tpLH: tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V --6V 

Pin and Function Compatible with 74LSIO 

LOGIC DIAGRAM (PER GATE) 

A 0-----J 

B0---L.-' 

C Q------J 

Y'r---.("') Y 

DIP14( 3D14A-P) 

M F P 14 ( F 14 :J B- p) 

PIN ASSIGnMENT 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC10P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 
r--------

Output Diode Current 10K 

DC Output Current lOUT 
r---------

DC VCe/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 
Output Voltage VO UT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE 

-0.5'" 7 

-0.5 "'VCc+0.5 

-0.5 '" V CC+O. 5 
±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 '" 150 

300 

LIMIT 

2"'6 

o "'VCC 

o "'VCC 

-40 '" 85 

o "'1000(VCC=2.0V) 
o '" 500(VCC=4.5V) 
o '" 400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

* 500mW in the range of 
Ta=-40°C ~ 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -IOmW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 
Vee 

G-ND GND 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4D--8SoC 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 loS - - 1.5 -
High-Level 

VIH 4.5 3.lS - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level VIL 4.5 1. 35 1. 35 V - - -
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOW'-20.u.A 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage VIR or VIL 
IOH=-4rnA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC10P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C tr'a=-4CT-S5°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL =201LA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIH 6.0 0.0 0.1 0.1 V 
jOutput Voltage 

- -
f------

I IOL=4rnA 4.5 - 0.17 0.26 - 0.33 
I 
\ IOL=5.2rnA 6.0 - O.lS 0.26 - 0.33 

r1nput 
--~-

Leakage 
lIN VIN=Vee or GND 6.0 - - ±O.l - ±l. 0 

LCurrent 
iQuiescent 

/LA 

ISupply Current ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

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

Ta=25°C Ta=-4(}-S5 ° C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

I 2.0 - 30 75 - 95 

IOutput Transition tTLH 4.5 - S 15 - 19 
ns 

Time 
tTHL 6.0 - 7 13 - 16 

2.0 - 44 90 - 115 

Propagation Delay tpLH 4.5 - 11 lsi - 23 
Time 

n5 
tpHL 6.0 - 9 15 - 20 

Input Capacitance CIN - 5 10 - 10 

IPower Dissipation 
pF 

CPD(l) - 30 - - -
lCapacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fI~ICC/3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

p.G. 

tpHL tpLH 

ICC(opr) TEST CIRCUIT 

p.G. 

Input wavefurm is the same as 
that .G ca88 of sWjtching 
characteristics test. 
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== TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCllP/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HCllPjF TRIPLE 3-INPUT AND GATE 

The TC74HCll is a high speed CNOS 3-INPUT AND GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 4 stages including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd=lOns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=l/lA (Max.) at 1a=25° C 

High Noise Immunity ......... "VNIH=VNIL=28% VCc(Nin.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. 1 IOH:=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH*tpHL 

Wide Operating Voltage Range .. VcC(opr)=2V·~ 6V 

Pin and Function Compatible with 74LSII 

LOGIC DIAGRAM (PER GATE) 

A 

B 

Y 

DIPI4 (3D14A-F) 

14~ 
M F P 1 4 ( F 14 G B·- F ) 

PIN ASSIGNMH1T 

LA 1 14 Vel' 

IB 2 i3 Ie 

2A :3 32 lY 

2B 4 11 3C 

2C 5 10 3B 

2Y 6 Sl 3A 

GND '7 f; 3Y 

(TOP VIEW) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

I DC Input Voltage VIN 
f.--------
I DC Output Voltage VOUT 
,-------------

11K I Input Diode Current 
r-- ----

Output Diode Current 10K 
f-- --- --. ----~-----.----

DC Output Current lOUT 
r-------- --

DC VCe/Ground Current ICC 
f- - -~-~---

Power Dissipation PD 
f------ -

Storage Temperature Tstg 
r----------

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vec 

Input Voltage VIN 
f------------

Output Voltage VOUT 
----

Operating Temperature Topr 
r--------

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

VALUE 

-0.5 'V 7 

-0.5 'VVCC+O.5 

-0.5 'V V CC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 'V 150 

300 

LIMIT 

2"v6 

o 'V V CC 

o 'V V CC 

-40 "v 85 

O'VI000(VCC==2.0V) 
o 'V SOO(VCC==4.5V) 
o "v 400(Vee==6.0V) 

UNIT 

V 

V 

V 

mA 

mA 

mA 

mA 

mW 

°e 

°c 

UNIT 

V 

V 

V 

°c 

ns 

TC74HCllP/F 

i- 500rnW in the range of 
Ta=-40°C - 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOrnW/oC shall be 
applied until 30OrnW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 

GND GND 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta==-4G--85 ° e UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level V1H 4.5 3.15 - 3.15 - V Input Vo 1 tage -

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 Input Voltage 
- - - V 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

I OH==-20ttA 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH VIN==VIH 6.0 5.9 6.0 5.9 V Output Voltage - -

IOH==-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCllP/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=2S0C tr'a=-4Q--8S 0 C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20fJ.A 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL VIH or VIL 

6.0 - 0.0 0.1 - 0.1 V 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.1"8 0.26 - 0.33 

Input Leakage 
lIN VIW'VcC or GND 6.0 - - ±O.l - ±l.O 

Current J1.A 
Quiescent 

ICC VIN=VCC or GND 6.0 l.0 10.0 
Supply Current 

- - -

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40~85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - 8 15 - 19 
Time 

ns 
tTHL 6.0 - 7 13 - 16 

2.0 - 56 llO - 140 

Propagation Delay tpLH 4.5 - 14 22 - 28 
ns 

Time 
tpHL 6.0 - 12 19 - 24 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 28 - - -

Note (1) CPD lS deflned as the value of lnternal equlvalent capacltance of IC whlch 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 
6 nb 6 ItS 

p.G. 
"\,;;;..:~_GND 

VOH 

ICC(opr) TEST CIRCUIT 

p.G. 

Input waveform ;t! the same as 
that in case of dW t~hjng 

characteristics tHGt. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA -

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC14P/F 
PRELIMINARY 

TC74HC14PjF HEX SCHMITT INVERTER 

'j'lle TC74HCl4 is a high speed CMOS HEX SCHMITT INVERTER fabricated with silicon gate 

,:2NOS techno logy. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS 1m.; power diss ipa t ion. 

rin configuration and function are the same as those of the TC74HCU04 but all the 

inputs have 20% VCC hysteresis and with its schmitt trigger function, it can be 

applicable to line receivers which wilJ receive slow input signals. 

1 inputs are equipped with protection circuits a~ainst static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... t p d=14ns(Typ.) at VCC=5V 

I .. Low Power Dissipation ......... ICC=l;tA(Max.) at Ta=2SoC 

High Noise Immunity ........... VH=O.9V at VCC=SV 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. jIOHj=IOL=4mA 

Balanced Propagat ion De lays ... tpLH ~ tpHL 

lVi.de Operating Voltage Range .. VCC(opr)=2V~ 6V 

Pin and Function Compatible with 74LS14 

LOGIC DIAGRAM, WAVEFORM 

DIP 14 ( 3 D 1 4A - P ) 

H~ 
MFP14(F14GB-P) 

PIN ASS I GN~1ENT 

lA 

lY 2 

2A 3 

2Y 4 

3A 5 

3Y 6 

GND 7 

(TOp View) 

14 

13 

12 

11 

10 

9 

8 

Vee 

6A 

6Y 

5A 

5Y 

4A 

4Y 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC14P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5- 7 

DC Input Voltage VIN -0.5- VCC+O. 5 

DC Output Voltage VOUT -0.5- V CC+O. 5 

Input Diode Current 11K ±20 

Output Diode Current 10K ±20 

DC Output Current lOUT ±25 

DC Vce/Ground Current ICC ±50 

Power Dissipation PD 500 (DIP) * / 
l80(HFP) 

Storage Temperature Tstg -65 - 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vce 2-6 

Input Voltage VIN 0- VCC 

Output Voltage VOUT 0- VCC 

Operating Temperature Topr -40 - 85 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

Positive 2.0 

Threshold Vp 4.5 
Voltage 

6.0 

Negative 
2.0 

Threshold VN 4.5 
Voltage 

6.0 

2.0 
Hysteresis 

VH 4.5 
Voltage 

6.0 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

,;. 500mW in the range of 
Ta=-40°C - 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

GND 

Ta=25°C Ta=-4()---85 ° C UNIT 
MIN. TYP. MAX. MIN. MAX. 

0.8 1. 25 1.5 0.8 1.5 

2.25 2.7 3.15 2.25 3.15 V 

3.0 3.6 4.2 3.0 4.20 

0.4 0.75 1.0 0.3 1.2 

1.35 1.9 2.25 1. 08 2.25 V 

1.8 2.6 3.0 1.44 3.0 

0.20 0.5 1.0 0.20 1.0 

0.4 0.8 1.4 0.4 1. 40 V 

0.6 1.0 1.7 0.6 1. 70 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC14P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4CT-S5°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.9 2.0 - 1.9 -

IOH=-20.llA 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH VIN=VIL 6.0 5.9 6.0 - 5.9 - V 
Output Voltage 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL =201lA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIH 6.0 0.0 0.1 0.1 V 
Output Voltage - -

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±l. 0 

Current .llA 
Quiescent 

ICC VIN=VCC GND 6.0 - - 1.0 - 10.0 
Supply Current or 

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

Ta=25°C Ta=-40--85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 
4.5 - 8 15 - 19 

Time tTHL 
ns 

6.0 - 7 13 - 16 

2.0 - 68 135 - 170 

Propagation Delay 
tpLH 

4.5 - 17 271 - 34 
Time tpHL ns 

6.0 - 14 23 - 29 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 31 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCc·fIN+ICC!6 (per Gate) 

----------------------------43---------------------TOSHIBA 



TOSHIBA INTEGRATED CIHCUIT TECHNICAL DATA 

TC74HC14P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

P. G. 1--+_--1 
q 
o 
({) 

6ns 6 ne 

CPD TEST CIRCUIT 

P.O. 

Input waveform is ths same 

aG that in eat's of switching 

c:hal'acteristj,;s test, 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA == 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC20P/F 
PRELIMINARY 

TC74HC20P/F DC:,L 4-!NF:.JT i~Arm GATE 

The TC74HC20 is a high speed CMOS 4-INPUT NAND GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stages including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd= 9ns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=lfiA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=2S% Vcc(Hin.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. : IOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Vol tage Range .. VCC (opr )=2V - 6V 

Pin and Function Compatible with 74LS20 

LOGIC DIAGRAM (PER GATE) 

A 

B 

C 

D 

Y 

DIP14 (:3D14A-P) 

u~ 
1 

MFP14(F14GB-P) 

P1N ASSIGm~ENT 

1A 1 14 Vcc 
IB 2 13 2D 

NC :3 12 2C 

lC 4 11 NC 

1D 5 10 2B 

lY 6 9 2A 

GND 7 8 2Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC20P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5 "v 7 
--r-----

DC Input Voltage VIN -0.5 "v V CC+O . 5 
--

DC Output Voltage VOUT -0.5 "v V CC+O . 5 
-----------------

Input Diode Current 11K ±20 
----- --- - ------- ------ ----------r.------

Output Diode Current 10K ±20 
----------- ---_._ .. _-

DC Output Current lOUT :1:25 
~------- -- .,- - --

DC VCC/Ground Current ICC :1:50 
f------ ---------

Power Dissipation PD 500(DIP)*/180(MFP) 
f-----

Storage Temperature Tstg -65 "v 150 
f---------------------

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2 "v 6 
f-----

Input Voltage VIN o "vVCC 

Output Voltage VOUT o "vVCC 

Operating Temperature Topr -40 "v 85 
f-----

o "v lOOO(VCC=2.0V) 
Input Rise and Fall Time tr~tf o "v 500(VCC=4.5V) 

o "v 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 
DC 

DC 

UNIT 

V 

V 

V 
DC 

ns 

~'< 500mW in the range 
of Ta=-40°C "v 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 30()mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 

-( 

GND GND 

PARAHETER SYMBOL TEST CONDITION Ta=25°C Ta=-40--85°C UNIT 
VCC MIN. TYP. HAX. MIN. HAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - _ 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V 
Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIN= 
IOH=-20J-LA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage VIH or VIL 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC20P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40--S5°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 v.l - 0.1 

IOL=20p.A 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIH 6.0 0.0 0.1 0.1 V 
Output Voltage - -

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1. 0 

Current p.A 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

Ta=25°C Ta=-40-85°C 
PARAMETER SYMBOL TEST CONDITIO~ UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - 8 15 - 19 
Time 

ns 
tTHL 6.0 - 7 13 - 16 

2.0 - 44 90 - 115 

Propagation Delay tpLH 4.5 - 11 18 - 23 ns 
Time 

tpHL 6.0 - 9 15 - 20 

Input Capacitance CrN - 5 10 - 10 

Power Dissipation 
pF 

CpD(l) - 28 - - -
Capacitance 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC wh~ch 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CpD·VCC·fI~rCC/2 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT ICC(opr) TEST CIRCUIT 

6ns 

p.G. 

6 ns 

~~ __ GND p.G. 

Input waveform is the same as 
that in case Df switching 
characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC21P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC21P/F DUAL 4-I~PUT AND GATE 

The TC74HC2l is a high speed CMOS 4-INPUT AND GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stages including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd=llns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=l~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... lO LSTTL Loads 

Symmetrical Output Impedance .. ]IOH]=IOL=4mA(Min.) 

. Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V - 6V 

Pin and Function Compatible with 74LS2l 

LOGIC DIAGRAM (per Gate) 

A 

B 

e 

D 

Y 

1 

DIP14 (3D14A-P) 

14~ 
MFP14(F14GB-P) 

PIN ASSIGNMENT 

lA 1 14 Vee 

IB 2 13 2D 

Ne :3 12 2e 

Ie 4, 11 NO 

1D 5 10 2B 

1Y 6 9 2A 

GND 7 8 2Y 

(TOp View) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 
f------

DC Output Voltage VOUT 
>--------

Input Diode Current 11K 
~-----------

Output Diode Current 10K 
1-------- -----

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 
Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 
~-

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

VALUE 

-0.5 'V 7 

-0.5 'VVCC+0.5 

-0.5 'V VCC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 'V 150 

300 

LIMIT 

2'V6 

o 'V V CC 

o 'V V CC 

-40 'V 85 

0'VlOOO(VCC=2.0V) 
o 'V 500(VCC=4.5V) 
o ~ 400(VCC=6.0V) 

UNIT 

V 

V 
--

V 

rnA 

rnA 

mA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 
DC 

ns 

TC74HC21P/F 

sOOmw in the range of 
Ta=-40°C - 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=-40-8s 0 C 
CONDITION 

Ta=2soC 
UNIT PARAMETER SYMBOL TEST 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 - - 1. 35 - 1. 35 V 

Input Voltage 
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOW=-20J1A 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH VIN=VIH 6.0 
Output Voltage 

5.9 6.0 - 5.9 - V 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC21P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-4o-S5°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL=20IJ.A 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 
VIH or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN VIWVCC or GND 6.0 - - ±0.1 - ±1.0 

Current IJ.A 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

Ta=25°C Ta=-4o-S5°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 4.5 - 8 15 - 19 
Time tTHL ns 

6.0 - 7 13 - 16 

tpLH 
2.0 - 52 no - 140 

Propagation Delay 4.5 - 14 22 - 28 
Time tpHL ns 

6.0 - 12 19 - 24 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 29 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC whjch 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CpD·VCC·fI~ICC/2 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ns 

ir----.l----+---:--- Vee 

P.G. 

ICC(opr) TEST CIRCUIT 

Input waveform is the same 
as that in case of switching 
characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA I -
C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC27P/F 

PRELIMINARY 

TC74HC27P/F TRI PLE 3- INPUT rWR GATE 

The TC74HC27 is a high speed CMOS 3-INPUT NOR GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stages including buffer uutput, which enables 

high noise immunity and stable output. 

All inputs are equipped with protectiun circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd= 9ns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=1ftA(Hax.) at Ta=25°C 

High Noise Immunity .... '" .... VNIH=VNIL=28% VCc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. lIOH1=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH ~ tpHL 

Wide Operating Voltage Range. ,VCC(opr)=2V-6V 

Pin and Function Compatible with 74LS27 

LOGIC DIAGRAM (PER GATE) 

A 

B 

C 

DIP14 ( 3D14A-P) 

,,9 
MFP14(F14GB-P) 

PIN ASSIGN~1ENT 

lA 1 14 Vee 

IB 2 13 Ie 

2A 3 12 1Y 

2B 4 11 3e 

2e 5 10 3B 

2Y 6 9 3A 

GND 7 8 3Y 

(TOP VIEW) 
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TOSHIB.A. INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC27P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 
--

Input Diode Current 11K 
--

Output Diode Current 10K 
-------

DC Output eurrent lOUT 
~ .. ----

De Vee/Ground Current ICC 
--

VALUE 

-0.5 rv 7 

-0.5 rv V CC+O . 5 

-0.5 rv V CC+O . 5 

±20 

±20 

±25 

±50 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

* 500mW in the range of 
Ta=-40oe ~ 65 ° C. 
and from Ta=65°e up to 
85°C derating factor 
of -IOmW/oC shall be 
applied until 30OmW. 

Power Dissipation PD SOO(DIP)*/180(MFP) mW INPUT and OUTPUT 
EQUIVALENT CIRCUIT --

Storage Temperature Tstg -65 rv 150 °e 

Lead Temperature 10sec TL 300 °e 
Vee 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vce 2rv6 V 

Input Voltage VIN o rv Vee V 

Output Voltage VOUT o rv Vee V 

Operating Temperature Topr -40 rv 85 °e 

o rv 1000 (Vee=2. OV) 
Input Rise and Fall Time tr,tf o rv 500(Vee=4.5V) ns GND GND 

o rv 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°e Ta=-4~85°e 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vec MIN. TYP. MAX. MIN. MAX. 

2.0 1.S - - 1.5 -

High-Level 
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V 
Voltage 

- - -
Input 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-20.lLA 4.5 4.4 4.5 - 4.4 -
High-Level VOH VIW=VIL 6.0 5.9 6.0 - 5.9 - V 
Output Voltage 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2rnA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC27P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4 (}--B5 ° C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL=20JlA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL 
VIN= 

6.0 0.0 0.1 0.1 V 
Output Voltage - -

VIH or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lB 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 

Current JlA 
Quiescent 

ICC VIN=VcC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

Ta=25°C Ta=-4 (}--B5 0 C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - B 15 - 19 
Time 

ns 
tTHL 6.0 - 7 13 - 16 

2.0 - 44 90 - 115 

Propagation Delay tpLH 4.5 - 11 IB - 23 
Time 

ns 
tpHL 6.0 - 9 15 - 20 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CPD(l) - 27 - - -
Capacitance 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

I CC (opr)=CPD,VCC·fIN+ICc/3 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6ne 

ICC(opr) TEST CIRCUIT 

p.G. 

Input waveform is the same as 
that in ~ase of switching 
characteristics test. 
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- TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC30P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC30P/F 8-INPUT NAND GATE 

The TC74HC30 is a high speed CMOS 8-INPUT NAND GATE fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 

The internal circuit is composed of 5 stages including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or 

transient excess voltage. 

FEATURES: 

• High Speed ................ tpd=llns (Typ.) at VCC=5Vr-------------------------~ 

• Low Power Dissipation ..... ICC=lwA (Max.) at Ta=25°C 

• High Noise Immunity ........ VNIH=VNIL=28% VCC (Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance .... I IOHI=IOL=4mA (Min.) 

• Balanced Propagation Delays ......•........ tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr)=2V ~ 6V 

• Pin and Function Compatible with 74LS30. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0. 5 ~ 7 V 

DC Input Voltage VIN -0 . 5 ~ V Cc+O . 5 V 

DC Output Voltage VOUT -0 . 5 ~ V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 
SOO(DIP)* 

mW 
180 (MFP) 

Storage Temperature Tstg -65 ~ 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP14(3D14A-P) 

14Q 
1 

MFP14(F14GB-P) 

PIN ASSIGNMENT 

A 1 14 Vce 

B 2 13 NC 

C 3 12 H 

D 4 11 G 

E 5 10 NC 

F 6 9 NC 

GND 7 8 y 

(TOP VIEW) 

NC : No Connec ti on 
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LOGIC DIAGRAM 

A (}---r-, 

B 

C n-_-r-...... 

D 

E o--_--r-....... 

F 

G D----r-...... 

H 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VIN=VIH High-Level 
VOH Output Voltage or V1L 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

y 

LIMIT UNIT 

2"v6 V 

o "v Vee V 

o "v Vee v 
-40 "v 85 °e 

o "v 1000 eVCe=2. OV) 
o "v 500 eVee=4. 5V) ns 
o "v 400 (Vee=6. OV) 

CONDITION 
Vee MIN. 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 -
4.5 -
6.0 -
2.0 1.9 

IOH=-20jJA 4.5 4.4 
6.0 5.9 

IOH=-4rnA 4.5 4.18 

IOH=-5.2rnA 6.0 5.68 

TC74HC30P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 

Ta=25°e Ta=-40"v85°e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5.80 - 5.63 -

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC30P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

TEST CONDITION 
Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

Low-Level VIN=VIH 
I OL=20 11A 4.5 - 0.0 0.1 - 0.1 

6.0 - 0.0 0.1 - 0.1 V 
Output Voltage VOL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

10L=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN V1N=VCC or GND 6.0 - - ±O.l - ±1.0 Current 
Quiescent llA 

Supply Current ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

AC ELECTRICAL CHARACTERIS1TCS (CL=50pF, Input t r =tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40'V85 ° C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 
ns 

tpLH 2.0 - 64 125 - 155 
Propagation Delay Time 4.5 - 16 25 - 31 

tpHL 6.0 - 14 21 - 26 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 30 - - -

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. ICC(opr.)=CPD.VCC.fIN+ICC 

SWITCHING CHARACTERISTICS TEST CIRCUIT 1CC(o r.) TEST CIRCUIT 

VCC 

P.G. 

VOUT 

6ns 6ns 

P.G. 

INPUT WAVEFORM IS THE SAME 

AS THAT IN CASE OF SWITCH

ING CHARACTERISTICS TEST· 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC32P/F 
PRELIMINARY 

TC74HC32P/F QUAD 2-IrlPUT OR GATE 

The TC74HC32 is a hlgh speed CHOS 2-INPUT OR GATE fabricated with silicon gate C2MOS 

technology. 

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 buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... t pd=8ns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=luAOlax.) at Ta=2SoC 

High Noise Immunity .......... ,VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. liOH I =IOL =4mA(Min.) 

Balanced Propagation Del ays ... tpLH ~ tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V- 6V 

Pin and Function Compatible with 74LS32 

CIRCUIT SCHEMATIC (PER GATE) 

-1 
I 

A 

t 
I 

I 

B 

* I 
_J 

Y 

1 

DIP14 (3D14A-P) 

149 
M F P 1 4 ( F 1 4G B-P ) 

PIN ASSIGNr~ENT 

lA 1 14 Vee 

IB 2 13 4B 

lY 3 12 4A 

2A 4 11 4Y 

2B b 10 3B 

2Y 6 9 3A 

GND 7 8 3Y 

\TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC32P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC Vcc/Ground eurrent lee 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VaUT 

Operating Temperature Topr 

Input Rise and Fall Time tr~tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE 

-0.5 "v 7 

-0.5 "v VCC+O. 5 

-0.5 "v VCC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 "v 150 

300 

LIMIT 

2"v6 

a "vVce 

o "v Vee 

-40 "v 85 

o "v 1000 (V ec=2 . OV) 
o "v 500(Vee=4.5V) 
a "v 400(Vee=6.aV) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°e 

°e 

UNIT 

V 

V 

V 

°e 

ns 

* 500mW in the range 
of Ta=-40oe "v 65°e 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oe 
shall be applied 
until 300mW. 

PARAMETER SYMBOL TEST eONDITION Ta=25°e Ta=-4o--85°C UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V 

Input Voltage 
- - -

6.0 - - ·1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20,uA 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
VOH ·6.0 5.9 6.0 - 5.9 - V 

Output Voltage VIH or VIL 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC32P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-4o--85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL=20flA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIL 6.0 0.0 0.1 0.1 V Output Voltage - -
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1. 0 Current /lA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 Supply Current 

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

Ta=25°C Ta=-4Q-85°C 
PARAMETER SYMBOL TEST CONDITIO1\: UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition tTLH 4.5 - 8 15 - 19 
Time 

ns 
tTHL 6.0 - 7 13 - 16 

2.0 - 40 90 - 115 
Propagation Delay 

tpLH 4.5 - 10 18 - 23 
Time ns 

tpHL 6.0 - 9 15 - 20 

Input Capacitance CIN - 6 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 23 - - -

Note (1) CPD 1S defined as the value of internal equivalent capac1tance of IC WhlCh 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CpD·VCC·fI~ICC/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

p.G. 

G 
o 
to 

6ns 6ns 
Vee Vee 

GND 

VOH 

VOL 

ICC(opr) TEST CIRCUIT 

P.G. 
VIN 

Cl 
0 
Il) 

Input waveform is the same 
that in case of switching 
characte ri sti cs test. 

as 
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= TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC42P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC42P/F BCD-TO-DECIMAL DECODER 

The TC74HC42 is a high speed CMOS BCD-TO-DEClMAL DECODER fabricated with silicon 
gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
CMOS low power dissipation. 
A BCD code applied to the four inputs (A - D) provides a low level at the selected one 
of ten decimal decoded outputs. A illegal BCD code such as eleven thru fifteen gives 
a high level at all outputs. This device also can be used as 3-to-8 LINE DECODER, 
when D input is assigned as a disable input. 
This device is useful for code conversion, address decoding, memory selection, 
demultiplexing, or readout decoding. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES 
• High Speed t pd=15ns(Typ.) at VCC=5V r-------------------------~ 

• Low Power Dissipation ...... ICC=4~A(Max.} at Ta=25°C 

• High Noise Immunity ........• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ........•..... 10 LSTTL Loads 

• Symmetrical Output Impedance ..... IIOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr.)=2V'\,6V 

• Pin and Function Compatible with 74LS42 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\, 7 V 

DC Input Voltage VIN -0.5 '\, V Cc+O . 5 V 

DC Output Voltage VOUT -0 . 5 '\, V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCe/Ground Current ICC ±50 rnA 

PD 
500 (DIP) ,'~ 

mH Pewer Dissipation 
180 (MFP) 

Storage Temperature Tstg -65 '\, 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40° '\, 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti 1 300mW. 

1 

DIP16(3D16A-P) 

16~ 
~ 

1 
MFP16(F16GC-P) 

PIN"ASSIGNMENT 

(TOP VIEW) 

16 Vee 

15 A 

14 B 

13 C 

12 D 

11 Y9, 

10 Y8 

9 Y7 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC42P/F 

TRUTH TABLE 

CODE BCD I NP UTS DEC IMA L o UTPU TS 
No. C - -

Y9 D B A yo Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 

0 L L L L L H H H H H H H H H 

1 L L L H H L H H H H H H H H 

<; L L H L H H L H H H H H H H 

3 L L H H H H H L H H H H H H 

4 L H L L H H H H L H H H H H 

0 L H L H H H H 
I 

H I H L H H H H 

6 L H H L H H H I H H H L H H H 
I 7 L H H H H H H 
I 

H H H H L H H 

8 H L L L H I H H 

I 
H H H H H L H 

9 H L L H H H H H H H H H H L 

10 H L H L H H H H H H H H H H 

11 H L H H H H H H H H H H H H 

12 H H L L H H H H H H H H H H 

13 H H L H H H H H H H H H H H 

14 H H H L H H H H H H H H H H 

10 H H H H H H H H H H H H H H 

LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC42P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vec 2rv6 V 

Input Voltage VIN a rv Vce V 

Output Voltage VOUT o rv Vee V 

Operating Temperature Topr -40 rv 85 °e 

Input Rise and Fall Time tr, tf o rv 1000 (VCC=2. OV) 
o rv 500 (Vec=4. sV) ns 
o rv 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. 

High-Level 2.0 1.5 
VIH 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level VIL 4.5 -
Input Voltage 

6.0 -
2.0 1.9 

VIN=VIH IOH=-20~A 4.5 4.4 
High-Level 

VOH 
6.0 5.9 

Output Voltage or VIL 
1----

IOH=-4rnA 4.5 4.18 

IOH=-5.2rnA 6.0 5.68 

2.0 -
VIN=VIH IOL=20wA 4.5 -

Low-Level 6.0 -
Voltage VOL Output or VIL IOL=4mA 4.5 -

IOL=5.2mA 6.0 -

Input Leakage 
lIN VIN=VCC or GND 6.0 -Current 

Quiescent 
ICC VIN=VCC or GND 6.0 -Supply Current 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=2soC 

TYP. MAX. 

- -
- -

- -

- 0.5 
- 1. 35 

- 1.8 

2.0 -
4.5 -
6.0 -

4.31 -

5.80 -

0.0 0.1 

0.0 0.1 
0.0 0.1 

0.17 0.26 

0.18 0.26 

- ±0.1 

- 4.0 

GND 

GND 

Ta=-40rv8SoC 

MIN. MAX. 

1.5 -
3.15 -
4.2 -

- 0.5 
- 1. 35 

- 1.8 

1.9 -
4.4 -
5.9 -

4.13 -
5.63 -

- 0.1 

- 0.1 
- 0.1 

- 0.33 

- 0.33 

- ±1.0 

- 40.0 

UNIT 

V 

V 

V 

V 

WA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC42P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 25°C -40 'V 85°C UNIT 
Vce MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 
ns 

tpLH 2.0 - 76 145 - 180 
Propagation Delay Time 4.5 - 19 29 - 36 

tpHL 6.0 - 16 25 - 31 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation cpD(l) 
pF 

Capacitance - 67 - - -

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

Ice (opr. ) = epD • Vec • fIN + Ice 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

INPUT 

OUT-DF-PHASE 

OUTPUT 

IN-PHASE 

OUTPUT 

6 ns 6ns 

j,..."....,::-:r--~ -f------ Vcc 

~----GND 

ICC(opr.) TEST CIRCUIT 

Vce YO 
A 

B 

G e 
0 
:Il D 

OND 

INPUT WAVEFORM IS THE SAME AS THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. 
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I aSHISA INTEGRATED CIRCUIT TECHNICAL DATA 

!fC74HC51P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC51P/F DUAL 2 WIDE-2 INPUT AND/OR INVERT GATE 

The TC74HC5l is a high speed CMOS 2-WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE 

fabricated with silicon gate CMOS technology. 

It acheives the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 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-INPUT) or 5 stages (3-INPUT) including 

buffer output, which enables high noise immunity and stable output. All inputs are 

equipped with protection circuits against static discharge or transient excess voltage 

FEATURES: 
• High Speed ................. tpd=lOns(Typ.) at VCC=5V~ __________________________ ~ 

• Low Power Dissipation ...... ICC=I~A(Max.) at Ta=25°C 

• High Noise Immunity ........ VNIH=VNIL=28% VCC (Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... IIOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr. )=2V 'V 6V 

• Pin and Function Compatible with 74LS5l 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 

DC Input Voltage VIN -0.5 'V VCc+O. 5 V 

DC Output Voltage VOUT -0 . 5 'V V Cc+0 . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vee/Ground Current ICC ±50 rnA 

Power Dissipation PD 
500(DIP)* mW 
180 (MFP) 

Storage Temperature Tstg -65 'V 150 °c 

Lead Temperature lOsec TL 300 °c 

* 500mW in the range of Ta=-40° 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmWjOC shall be applied 
unti 1 300mW. 

DIP14(3D14A-P) 

HQ 
MFPl4,.(F14GB-P) 

PIN ASSIGNMENT 

lA 1 14 Vcc 

2A 2 13 1C 

2B 3 12 IB 

2C 4 11 IF 

2D 5 10 IE 

2Y 6 9 ID 

GND 7 8 lY 

(TOP VIEW) 
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LOGIC DIAGRAM 

2A -----<r----.. 
2B -----;'---'" 

2C_~r----.. 

2D --'----' 

IA 
IB 

1e 

1E--<,---", 

IF 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VIN=VIH High-Level 
VOH Output Voltage or V1L 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

2Y 

X>---IY 

LIMIT UNIT 

2'V6 V 

o 'V Vee V 

o 'V Vee V 

-40 'V 85 °e 

o 'V 1000 (Vee==2. OV) 
0'V500(VCC==4.5V) ns 
o 'V 400 (VCC=6. OV) 

CONDITION 
Vee MIN. 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 -
4.5 -
6.0 -

2.0 1.9 

IOH=-20\JA 4.5 4.4 

6.0 5.9 

IOH=-4mA 4.5 4.18 

IOH=-5.2mA 6.0 5.68 

TC74HC51P/F 

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40'V85°e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
!-L 5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

OUTPUT 

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC51P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C tra=-40'V85 ° C 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=2011A 4.S - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL V 

or VIL IOL=4mA 4.S - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 Current 

Quiescent 
llA 

Supply Current ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

AC ELECTRICAL CAHRACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

25°C -40'" 85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 
ns 

2.0 - 52 lOS - 130 
Propagation Delay Time tpLH 

4.S - 13 21 - 26 
tpHL 6.0 - 11 18 - 22 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation CpD(l) - 33 - - -Capacitance 

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

IDD(opr. )=CPD • VCC • fIN + ICC/ 2 (per Gate) 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

ICC(opr.) TEST CIRCUIT 

P.G. 1--...----1 

c: 
o 
LJ) 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC51P/F 

INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHl\RACTERISTICS TEST. 
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:rOSHISA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC73P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC73P DUAL J-K FLIP FLOP WITH CLEAR 

The TC74HC73 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon gate c2 nos 
technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

In accordance with logic level applied to J and K input, this device changes state on 

the negative going transition of clock input pulse (CK). 

The clear function is accomplished independently of the clock condition when the clear 

input (CLR) is taken low. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... fMAX=55MHz(Typ.) (VCC=5V) 

Low Power Dissipation ......... ICC=2ttA(Max.) (Ta=25°C) 

. High Noise Immunity ......... "VNIH=VNIL=28% Vcc(Min.) 

. Output Drive Capability ....... IO LSTTL Loads 

Symmetrical Output Impedance .. IIOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. Vcc(opr)=2V~ 6V 

Pin and Function Compatible with 74LS73 

TRUTH TABLE 
I~PUTS OUTPUTS 

FUNCTION f--- - -
CLR J K CK Q Q 

L X X X L H Clear 

H L L L Qn Qn No Change 

H L H L L H -

H H L L H L -

H H H L Qn Qn Toggle 

H X X S Qn Qn No Change 

X: Don't care 

14 

D I [, 1 4 \. ::, D 1 4 A ")) 

PIN ASSIGNMENT 

1CK 1 14 1J 

1CLR 2 13 1Q 

1K 3 12 lQ 

Vce 4 11 GND 

2CK 5 10 2K 

2CLR 6 9 2Q 

2J 7 8 2Q 

(TOp View) 
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LOGIC DIAGRAM (1/2 OF DEVICE SHOWN) 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC Vcc/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 
Lead Temperature lOsec TL 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

INPUT 

GND 

VALUE 

-0.5 - 7 

-0.5 -VCC+O. 5 

-0.5 - VCC+O. 5 

±20 

±20 

±25 

±50 

500* 

-65 -150 

300 

OUTPUT 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

TC74HC73P 

")()--- Q 

Y)---Q 

* 500mW in the range of 
Ta=-40°C - 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC73P 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2- 6 V 

Input Voltage VIN 0- VCC V 

Output Voltage VOUT O~ VCC V 

Operating Temperature Topr -40- 85 DC 

0-1000(VCC=2.0V) 
Input Rise and Fall o - 500 eVCC=4. SV) Time tr,tf ns 

0- 400 eVCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 
Ta=2S0C Ta=-40-8S DC 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V 

Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20/lA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH VIN=VIL 6.0 5.9 6.0 - 5.9 - V 

Output Voltage 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-S.2mA 6.0 5.68 5.80 - ·5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20/lA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL VIH or VIL 

6.0 - 0.0 0.1 - 0.1 V 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 
Current 

/lA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC73P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 
Ta=25°C Ta=-40-8SoC 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

Time 4.5 - 8 15 - 19 
tTHL 

6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 76 150 - 190 
tpLH 

(CK - Q, Q) 4.5 - 19 30 - 38 ns 
tpHL 

6.0 - 16 26 - 33 

Propagation Delay Time, 
2.0 - 96 185 - 230 

tpLH 

(CLR - Q, Q) 4.5 - 24 37 - 46 
tpHL 

6.0 - 20 31 - 39 

2.0 6 13 - 5 -
Maximum Clock 

f MAX 4.5 30 52 24 MHz 
Frequency 

- -

6.0 35 61 - 28 -

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(L) 

- 4.5 - 8 15 - 19 (CK) tw(H) 
6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLR) tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

2.0 - 35 100 - 125 

Minimum Set-up Time ts 4.5 - 9 20 - 25 ns 

6.0 - 8 17 - 21 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Minimum Removal Time 2.0 - 5 50 - 65 

(CLR) t rem 4.5 - 1 10 - 13 

6.0 - 1 9 - 11 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CpD (1) - 42 - - -

Note (1) CpD is defined as the value of internal eq~ivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCC·fIN+ICC/2 (per FF) 

------------------------------71----------------------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC73P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 
eLR 

500/0 

j GND 

\ Vee 
CK 

~ GND 
t rem 

/ 
VOH 

Q, 

VOL 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CK 

tTLH 

Q, 

tpLH 

~ 

tpHL tPLH 

ICC(opr) TEST CIRCUIT 

Vee 

GND 

Vee 

VOH 

VOL 

VOH 

VOL 

}-------, Vee 

J eLR Q, 

t----.----i'-U e K 

K Q, 

* Input transition time is the same as that 

in caSe of switching characteristics tes~ 

--Vee 

GND 
tw 

Vee 

eK , GND 

VOH 

Q, 
VOL 

VOH 

Q: 
VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC74P/~ 
PRELIMINARY 

TC74HC74PjF DuAL 0 FLIP FLOP \!iITH PRESET ArJD CLEAR 

The TC74HC74 is a high speed CMOS DUAL D FLIP FLOP fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

Signal given D INPUT is transferred to Q OUTPUT during the positive going transition 

of the clock pulse. 

CLEAR and PRESET are independent of the clock and accomplished by "L" level at the 

appropriate input. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................. fMAX=53MHz(Typ.) at VCC=SV 

Low Power Dissipation ......... ICC=2/IA(Max.) at Ta=2SoC 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. IIOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V~6V 

Pin and Function Compatible with 74LS74 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

CLR PR D CK Q Q 

L H X X L H CLEAR 

H t X X H L PRESET 

L t X X H H -

H H L I L H -
H H H I H L -
H H X L Qn Qn NO CHANGE 

X: Don't care 

DIP14(3D14oA-P) 

14~ 
M F PI 4 (F 1 4G B - P) 

PIN ASSIGNMENT 

1CLR 1 14 VCC 

ID 2 13 2CLR 

lCK 3 12 2D 

IPR 4 11 2CK 

lQ, 5 10 2PR 

lQ, 6 9 2Q, 

GND 7 8 2Q, 

(T'Jp View) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC74P/F 

LOGIC DIAGRAM (1/2 Package) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input" Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 
r-----" 

DC Output Current lOUT 

DC VeC/Ground Current ICC 

Power Dissipation Pn 
Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

VALUE 

-0.5 'U 7 

-0.5 'U-VCC+O. 5 

-0.5 'U V CC+O • 5 

±20 

±20 

±2S 

±50 

500(DIP)*/180(MFP) 

-65 'U 150 

300 
• <.~ 

LIMIT 

2'U6 

o 'U V CC 

o 'U V CC 

-40 'U 85 

o 'U 1000(VCC=2. OV) 
o 'U 500(VCC=4.5V) 
o 'U 400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

500mW in the range of 
Ta=-40°C - 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 
Vee 

GND 

TOSHIBA--------------------74----------------------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC74P/F 

DC ELECTRICAL CHARACTERISTICS _. 
Ta=25°C Ta=-4Q-S5°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level VIL 4.5 1. 35 1. 35 V 
Input Voltage - - -

6.0 - - loS - loS 

2.0 1.9 2.0 - 1.9 -

VIN= 
IOH=-20/lA 4.5 4.4 4.5 - 4.4 -

High-Level 
Output Voltage VOR 6.0 5.9 6.0 - 5.9 - V 

VIR or VIL IOH=-4mA 4.5 4.lS 4.31 - 4.13 -

IOR=-S.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - - 0.0 0.1 - 0.1 
-

IOL=20/lA 4.5 0.0 0.1 0.1 
VIN= 

- -
Low-Level 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIR or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN Vn~=Vcc or GND 6.0 - - ±O.l - ±1. 0 

Current /lA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 2.0 - 20.0 
Supply Current 

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

Ta=25°C Ta=-4Q-S5 0 C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

- 2.0 - 30 75 - 95 
tTLH 

Output Transition 4.5 - S 15 - 19 
Time tTHL ns 

6.0 - 7 13 - 16 

2.0 - 80 160 - 200 

Propagation Delay Time 
tpLH 

4.5 20 32 - 40 -
tpRL ns 

(CLOCK - Q, 
-

17 27 34 Q) 6.0 - -

2.0 - 104 205 - 255 
Propagation Delay Time tpLH 

4.5 26 41 51 - -
(CLR, PR - Q, Q) tpHL ns 

6.0 - 22 35 - 43 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC74P/F 

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

trEST CONDITION 
Ta=25°C Ta=-4D-85°C 

PARAMETER SYMBOL UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 5 12 - L, -
Maximum Clock fMAX 4.5 27 49 - 22 - MHz 
Frequency 

6.0 32 58 - 26 -

tw(L) 
2.0 - :)0 75 - 95 

Minimum Pulse Width 4.5 - 8 15 - 19 

(CLOCK) 
tw(H) 

6.0 - 7 13 - 16 

2.0 - 40 100 - 125 
Minimum Pulse Width tw(L) 4.5 - 10 20 - 25 

(CLR, PR) 6.0 - 9 17 - 21 

2.0 - 35 100 - 125 
Minimum Set-up Time ts 4.5 - 9 20 - 25 ns 

6.0 - 8 17 - 21 

2.0 - - 0 - 0 
Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

2.0 - 45 100 - 125 
Minimum Removal Time t rem 4.5 - 12 20 - 25 

(CLR, PR) 6.0 - 10 17 - 21 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
CpD(l) - 53 - - - pF 

Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fI~ICC/2 (per FF) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

vee 
CLR PR 

GND 

VCC 

CLOCK CLOCK 

GND 
t rem t rem 

i
VOH 

~ Q, Q, 

VOL 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

.J 

CLOCK 

Vc;c 

GND 

vcr; 

GND 

V OH 

VOL 

PR 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC74P/F 

ICC(opr) TEST CIRCUIT 

P. G . H---.--t---tCK 
<t, 

c: 
o 
lD 

* Input transient time is the eame 

as that in case Jf switching 

characteristics test. f2 =f1/2 

Vce 

500;, 

GND 
tw 

Vce 

GND 

VOH 

VOL 

VOH 

VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC75P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC75P/F 4-BIT O-TYPE LATCH 

The TC74HC75 is a high speed CNOS 4-BIT D-TYPE LATCH fabricated with silicon gate 

C2NOS technology. 

It achieves the high speed operation similar to equivalent LS TTL while maintaining 

the CMOS low power dissipation. 

It contains two groups of 2-bit latches controled by a enable input (Gl·2 or G3·4). 

And those two latch groups can be used in the different circuits. 

Each latch has Q and Q outputs (lQ thru 4Q and lQ thru 4Q). The data 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. 

~.Jhen the enable input is taken low, the information data applied to the data input at 

a time is retained at the outputs. All inputs are 

equipped with protection circuits against static 

discharge or transient excess voltage. 

FEATURES; 

High Speed ................... tpd=lSns(Typ.) at VCC=SV 

Low Power Dissipation ........ ICC=2~A(Max.) at Ta=25°C 

High Noise Immunity ....... ",VNIH=VHIL=28% Vcc(Min.) 

Output Drive Capability ...... 10 LSTTL Loads 

Symmetrical Output Impedance .. 1 IOH1=IOL=4mA 

Balanced Propagation Delays ... tpLH*tpHL 

~.Jide Operating Voltage Range .. VCC (opr),-:2V ~ 6V 

Pin and Function Compatible with 74LS75 

TRUTH TABLE 
INPUTS OUTPUTS 

FUNCTION -
D G Q Q 

L H L H -
H H H L -

-
X L Qn Qn LATCH 

X Don't care 

16~ 
DIP16(3D16A-P) 

MFP16(F16GC-P) 

PIN ASSIGWvJENT 

-~] 
li[ 1 ~c6 iQ, 

lD [ 2 ~5 ~ 2Q, 

2D r " n 2Q. 

4D 

4Q, 

(Top View) 

G~. 2 

GND 

3Q, 

3Q, 

4Q, 
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LOGIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 
--

DC Output Current lOUT 

DC VCC/Ground Current ICC 
r-----

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Vee : 5, G ND : 1 2 

VALUE 

-0.5 'V 7 

-0.5 'VVCC+O.5 

-0.5 'V VCC+O. 5 

±20 

±20 

±25 

±50 

500(DIP)*/180(MFP) 

-65 'V 150 

300 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

TC74HC75P/F 

1t 500mW in the range 
of Ta=-40° C 'V 65 ° C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Vee Vee 

I NPUT o-~I/V--+ 

GND 

~~>---{) OUTPUT 

I 
- j 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC75P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vec 2-6 V 

Input Voltage VIN O-Vee V 

Output Voltage VOUT O-VCC V 

Operating Temperature Topr -40 - 85 °e 

0-1000 (Vec=2.0V) 

Input Rise and Fall Time tr,tf 0-500 (Vce=4.5V) ns 

0-400 (Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4D-85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1.35 V 

Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20.ttA 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage VIH or VIL 
IOW=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-S.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20.ttA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL 

VIH or VIL 
6.0 - 0.0 0.1 - 0.1 V 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=Vee or GND 6.0 - - to.1 - t1.0 
Current .ttA 
Quiescent 

ICC VIN=Vee or GND 6.0 - - 2.0 - 20.0 Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC75P/F 

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

Ta==25°C Ta=-40~85°C 
PARAMETER SYMBOL TEST CONDITIO~: UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 
Time tTHL 

6.0 - 7 13 - 16 

2.0 - 60 120 - 150 
Propagation Delay Time tpLH 

(DATA - Q) 4.5 - 15 24 - 30 
Q, tpHL 

6.0 - 13 20 - 26 

Propagation Delay Time 2.0 - 76 145 - 180 
tpLH 

- 4.5 - 19 29 - 36 
(G - Q, Q) tpHL 

6.0 - 16 25 - 31 ns 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(H) 4.5 - 8 15 - 19 
(G) 

6.0 - 7 13 - 16 

2.0 - 5 50 - 65 

Minimum Set-up Time ts 4.5 - 1 10 - 13 

6.0 - 1 9 - 11 

2.0 - - 25 - I 30 

Minimum Hold Time th 4.5 - - 5 - 6 

6.0 - - 4 - 5 

Input Capacitance eIN - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CPD(l) - 48 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Tes t Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN/4 (per Latch) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC75PjF 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

D 

G 

tTHL tTLH 

90% 
50% 
10% 

Vee 

GND 

vee 

GND 

VOH 

VOL 

VOH 

VOL 

ICC(opr) TEST CIRCUIT 

Vce== 5V 

p.G. lD lQ, 

'" 2D 

3D 

4D 4Q, 

Input waveform is the aame as that 

in case of switching characteristics 

test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT, --

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC76P/ 
PRELIMINARY 

TC7'~:';C76P/F DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

The TC74HC76 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

In accordance with the logic level given J and K input this device changes state on 

negative going transition of the clock pulse. CLEAR and PRESET are independent of the 

clock and accomplished by a low logic level on the corresponding input. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................. f HAX=60MHz(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=2~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... lO LSTTL Loads 

Symmetrical Output Impedance .. jIOHj=IOL=4mA(Hin.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V - 6V 

Pin and Function Compatible with 74LS76. 

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 

L 
-

H H L L Qn Qn NO CHANGE 

H H L H 1. L H 

H H H L 1. H L 

H H H H L 
-
Qn Qn TOGGLE 

H H X X S Qn Qn NO CHANGE 

X: Don't care 

DIPJ6 (3Dl6A-P) 

16~ 
MFP16 (F16GC-P) 

PIN ASSIGNMENT 

1CK 1 16 1K 

1PR 2 15 1Q, 

lCLR 3 14 1Q: 

1J 4 13 GND 

Vee 5 12 2K 

2CK 6 11 2Q, 

2PR 7 10 2Q: 

2CLR 8 9 2J 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC76P/F 

LOGIC DIAGRAM (1/2 Package) 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5 'V 7 

DC Input Voltage VIN -0.5 'V VCC+O. 5 

DC Output Voltage VOUT -0.5 'V V CC+O. 5 

Input Diode Current 11K ±20 

Output Diode Current 10K ±20 
e--------

DC Output Current lOUT ±25 

DC VCe/Ground Current ICC ±50 

Power Dissipation PD 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 'V 150 

Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL . --LiMIT 

Supply Voltage Vec I 2rv6 

Input Voltage V1N - o 'V V CC 

Output Voltage VO UT o 'V Vee 

Operating Temperature Topr -40 'V 85 

o 'V 1000(VCC=2. OV) 
Input Rise and Fall Time tr,tf o 'V 500(VCC=4.5V) 

o 'V 400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

500mW in the range of 
Ta=-40°C - 65°C. 
and from Ta=65 D C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 
Vee 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC76P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C tr'a==-4o--85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V 

Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIN= 
IOH=-20Il A 4.5 4.4 4.5 - 4.4 -

High-Level 
Output Voltage VOH 6.0 5.9 6.0 - 5.9 - V 

VIR or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20IJ.A 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIH or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2roA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 

Current IJ.A 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 2.0 - 20.0 
Supply Current 

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

Ta=25°C Ta=-4 0-85 ° C 
PARAMETER SYMBOL TEST CONDITIO}' UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition 4.5 - 8 15 - 19 
Time tTHL ns 

6.0 - 7 13 - 16 

tpLH 
2.0 - 76 145 - 180 

Propagation Delay Time 4.5 - 18 29 - 36 
tpHL ns 

(CLOCK - Q, Q) 6.0 - 15 25 - 31 

tpLH 2.0 - 92 180 - 225 
Propagation Delay Time 4.5 - 23 36 - 45 

tpHL ns 
(CLR, PR - Q, Q) 6.0 - 20 31 - 38 

---------------------------85--------------------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC76P/F 

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

Ta=25°C Ta=-40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 6 14 - 5 -
Maximum Clock fMAX 4.5 30 55 - 24 - MHz 
Frequency 

6.0 35 65 - 28 -

tw(L) 
2.0 - 30 75 - 95 

Minimum Pulse Width 4.5 - 8 15 - 19 

(CLOCK) 
tw(H) 

6.0 7 13 16 - -

2.0 - 30 75 - 95 
Minimum Pulse Width tw(L) 4.5 - 8 15 - 19 

(CLR, PR) 6.0 - 7 13 - 16 

2.0 - 15 75 - 95 

Minimum Set-up Time ts 4.5 - 6 15 - 19 ns 

6.0 - 5 13 - 16 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

2.0 - 35 75 - 95 
Minimum Removal Time t rem 4.5 - 9 20 - 19 

(CLR, PR) 6.0 - 8 13 - 16 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
CPD(l) - 47 - - -Capacitance 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder, 

ICC(opr)=CPD,VCC·fIN+ICC/2 (per FF) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee Ver, 

eLR PR 

GND GND 

Vee Vee 

e TJOCK 

GND GND 
t t'em t rem (VOH \VOH 

Q 

VOL VOL 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC76P/F 

ICC(opr) TEST CIRCUIT 

\-----..--, vee 

1---...---+-0 e K 

G 
o 
Lf) 

K CLR Q, 

Input transition time is the same 

as that in case of switching 

characteristics test. 

K=VCC vee 
J CLR 

GND GND 

Vee Vee 

CLOCK PR 

~ __ -J_+-_____ GND 

---------------------------87 TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC77P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC77P 4-81T D-TYPE LATCH 

The TC74HC77P is a high speed CMOS 4-BIT D-TYPE LATCH fabricated with silicon gate 

CMOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 

It contains two groups of 2-bit latches controled by a enable input (Gl·2 or G3·4). 

And these two latch groups can be used in the different circuits. 

The data applied to the data inputs (ID, 2D or 3D, 4D) are transfered to the Q outputs 

(lQ, 2Q or 3Q, 4Q) respectively when the enable input (GI·2 or G3·4) is taken high and 

the Q outputs will follow the data inputs as. long as the enable input is kept high. 

When the enable input is taken low, the information data applied to the data inputs at 

a time are retained at the Q outputs. 

All inputs are equipped with protection circuits 

against static discharge or transient excess voltage. 

FEATURES: 

· High Speed .•.................. t pd=15ns(Typ.) at VCC=5V 

· Low Power Dissipation ......... ICC=2fiA(Max.) at Ta=2SoC 

· High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... lO LSTTL Loads 

· Symmetrical Output Impedance .. JIOHJ=IOL=4mA(Min.) 

· Balanced Propagation Delays ... tpLH~tpHL 

· Wide Operating Voltage Range .. VCC(opr)=2V -6V 

• Pin and Function Compatible with 74LS77 

DIP14(3D14A-P) 

PIN ASS I GNr~ENT 

(TOp View) 

NC : No Connection 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

LOGIC DIAGRAM 

G1'2~_ 
~a~¢a 

1D 1 

2Q, 

Vee: 4, GND : 11 

TRUTH TABLE 
INPUTS OUTPUT 

~--.--.-.---- FUNCTION 
D G Q 

L H L -

H H H -

X L Qn Latch 

X Don't care 

ABSOLUTE ~1AXI~1Ur~ RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5- 7 V 

DC Input Voltage VIN -0.5 -VCC+O. 5 V 

DC Output Voltage VOUT -0.5 - VCC+O. 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCC/Ground Current ICC ±50 rnA 

Power Dissipation PD 500* mW 

Storage Temperature Tstg -65 -150 °c 

Lead Temperature lOsec TL 300 °c 

* 500mW in the range of Ta=-40°C - 65°C. 
and from Ta=65°C up to 85°C derating factor of -lOmW/oC 
shall be applied until 300mW. 

TC74HC77P 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

4Q, 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC77P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2- 6 V 

Input Voltage VIN 0- Vee V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40- 85 °e 

0-1000 (Vee=2.0V) 

Input Rise and Fall Time tr,tf 0-500 eVee=4.5V) ns 

0-400 (VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4Q-85°e 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V 
Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIN= IOH=-20.uA 4.5 4.4 4.5 - 4.4 -
High-Level 

VOR 6.0 5.9 6.0 - 5.9 - V 
Output Voltage VIH or VIL 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN= IOL =201lA 4.5 - 0.0 0.1 - 0.1 
Low-Level 
Output Voltage VOL VIR or VIN 

6.0 - 0.0 0.1 - 0.1 V 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VlN=VCC or GND 6.0 - - ±O.l - ±1.0 

Current j1.A 

Quiescent 
ICC VIN=Vee or GND 6.0 - - 2.0 - 20.0 

Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC77P 

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

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-4Q---S5°C UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 Time tTHL 
6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 60 120 - 150 
tpLH 

(DATA - Q) 
4.5 - 15 24 - 30 

tpHL 
6.0 - 13 20 - 26 

Delay Time 2.0 - 75 145 - 180 
Propagation tpLH 

(G - Q) 
4.5 - 19 29 - 36 

tpHL 
6.0 - 16 25 - 31 ns 
2.0 - 30 75 - 95 

lMinimum Pulse Width 
4.5 8 15 19 tw(H) - -

(G) 
6.0 - 7 13 - 16 

2.0 - 5 50 - 65 

!Minimum Set-up Time ts 4.5 - 1 10 - 13 

6.0 - 1 9 - 11 

2.0 - - 25 - 30 

Minimum Hold Time th 4.5 - - 5 - 6 

6.0 - - 4 - 5 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 

Capacitance CpD(l) - 27 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/4 (per Latch) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC77P 

AC CHARACTERISTICS TEST WAVEFORM 

Vee 

D 

~---------J·~--GND 

G 

Q. 

I'~------V OL 

ICC(opr) TEST CIRCUIT 

P.G. 

2D 

3D 

4D 

Vee-- 5V 

lQ. 
2Q. 

3Q. 

4Q. 

* Input waveform is the same as that 

in case of swi tcrling characteristics 

test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT; 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC85P/ 
PRELIMINARY 

TC74HC85P/F 4-SIT MAGNITUDE COMPARATOR 

The TC74HC85 is a high speed CMOS 4-BIT MAGNITUDE COMPARATOR f~bricated with 

silicon gate C2MOS technology. It achieves the high speed operation similar to equiv

alent LSTTL while maintaining the CMOS low power dissipation. This comparator com

pares two 4-bi t words and provides a high voltage level on one of the A> Bout, A = Bout 

and A < Bout output. The comparing bit number is easily expanded by cascading several 

devices as shown at the typical application. All inputs are equipped with protection 

circuits against static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd=24ns(Typ.) at VCC=5V,--____________ -----' 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ........ VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance .......... IIOHI=IOL=4mA 

• Balanced Propagation Delays •.•••••..•..... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC (opr . ) =2V '\, 6 V 

• Pin and Function Compatible with 74LS85 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\, 7 V 

DC Input Voltage VIN -0. 5 '\, V Cc+O • 5 V 

DC Output Voltage VOUT -0 . 5 '\, V Cc+0 • 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 
500(DIP)* mW 

, 180 (MFP) 

Storage Temperature Tstg -65 '\, 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40° '\, 65°C and from Ta=65°C 
up to 85°c derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP16(3DI6A-P) 

l69 
1 

MFPI6(FI6GC-P) 

PIN ASSIGNMENT 

B3 1 

A<B IN 2 

A=B IN 3 

A:;>B IN 4 

A>B OUT 5 

A=B OUT 6 

A<B OUT '7 

GND 8 

(TOP VIEW) 

16 

15 

14 

13 

12 

11 

10 

9 

Vee 

A3 

B2 

A2 

Al 

Bl 

AO 

BO 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC85P/F 

LOGI C or AGRAM 

o UTPUT8 

C OMP ARI NG INPU T8 CASCADING INPUTS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC85P/F 

TRUTH TABLE 
CASCADING 

OUTPUTS 
COMPARING I NPU T S INPUT S 

A>B A<B A=B A>B A<B A=B 

A3> B3 X X X X 

I 
X X 

A3=B3 A2> B2 X X X X X 

A3=B3 A2=B2 Al>Bl X X X X 

A3=B3 A2=B2 Al=Bl AO>BO X X X 

L L L 

X X H 

A3=B3 A2=B2 Al=Bl AO= BO- L H L . H L L 

H H L 

A3=B3 

I 

A2=B2 Al=Bl AO<BO X X X 

A3=B3 A2=B2 Al<Bl X X X X 

A3=B3 A2<B2 X X X X X 

A3<B3 X X X X X X 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"u6 
--c--------

Input Voltage VIN o "u Vee 

Output Voltage VOUT o "u Vee 
Operating Temperature Topr -40 '\, 85 

Input Rise and Fall Time t r , tf o nv 1000 (VCC=2. OV) 
o ~,500(VCC=4.5V) 
o "u 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

L 

L 

UNIT 

V 

V 

V 
DC 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-

-

L L 

L L 

L L 

L L 

H 

I 
L 

L H 
X: DON'T CARE 

H L 

L L 

L L 

H L 

H L 

H L 

H L 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT -{ 
GND 

GND 

Ta=25°C Ta=-40"u85°C 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

UNIT 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC85P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION Ta=2SoC Ta=-40rv85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.9 2.0 - 1.9 -
VIN=VIH IOH=-20lJA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 

6.0 5.9 6.0 - 5.9 - V 
Output Voltage or V1L IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

VIN=VIH I OL=20jJA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL V 

or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 

Current 
6.0 - - ±O.l - ±l. 0 

IJA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

25°C -40rv 85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 7 13 16 - -

tpLH 
2.0 - 112 230 - 290 

Propagation Delay Time 
4.5 46 - 28 - 58 ns 

(A, B - OUT) tpHL 6.0 24 39 49 - -

Propagation Delay Time tpLH 2.0 - 60 120 - 150 

(CASCADE - OUT) 
4.5 - 15 24 - 30 

tpHL 6.0 - 13 20 - 26 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CpD(l) 
pF 

Capacitance - 28 - - -

Note(l) CpD is defined as the value of internal equivalent capacitance of Ie which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr. )=CpD • VCC • fIN + ICC 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

IN-PHASE 

OUTPUT 

OUT-OF-PHASE 

OUTPUT 

6ns 6ns 

TYPICAL APPLICATION 

N-BIT CASCADE CONNECTION 

A>BIN 

A=BIN 

A<BIN 

(LSB) 
AO Al A2A3 

H C 8 5 

BO Bl B2 B3 
eLSB) 

Vec 

GND 

(A) DATA 

A4 A5 A6 A7 

HC85 

B4 B5 B6 B7 

(B) DATA 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC85P/F 

1CC(o r} TEST CIRCUIT 

* P. G. 

VCC =5V 

t-----jA=B 

OUTPUTS 

OTHER 

INPUTS 

* INPUT WAVEFORM IS TH~ SAME At) 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 

(MSB) 
------oAn 

H C 8 5 

------Bn 
(MSB) 

A>BouT 

A=BouT 

A<BouT 

CASCADING INPUTS OUTPUTS 
COMPARING INPUTS 

A>B A=B A<B A>B A=B A<B 

(A) > (B) X X X H I L L 

H L L H L L 

(A) = (B) X H X L H L 

L L H L L H 

(A) < (B) X X X L L H 

X: DON'T CARE 
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:::::=::rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC86P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC86P/F QUAD EXCLUSIVE OR GATE 

The TC74HC86 is a high speed CMOS QUAD EXCLUSIVE OR GATE fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

Input and output buffer are installed, which enables high noise immunity and stable 

output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

. High Speed .................... t pd=13ns(Typ.) at VCC=5V 

.Low Power Dissipation.: ........ ICC=lpA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... IO LSTTL Loads 

Symmetrical Output Impedance .. IIOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH ~tnJlL 

Wide Operating Voltage Range .. VCC(opr)',,2V- 6V 

. Pin and~I!~t:ton C--empcrti-TIn-----wrTh 74LS86 

LOGIC DIAGRAM (per Gate) 

A 

Y 

B 

DIP14(3D14A-P) 

l<~ 
MFP14(F14GB-P) 

PIN ASSIGNMENT 

lA 1 14 Vee 

IB 2 13 4B 

lY 3 12 4A 

2A 4 11 4Y 

2B 5 10 3B 

2Y 6 9 3A 

GND "1 8 3Y 

( Top View) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

VALUE 

-0.5 'V 7 

-0.5 'V V CC+O • 5 

-0.5 'VVCC+O.s 

±20 

±20 

±25 

±sO 

sOO(DIP)*/180(MFP) 

-65 'V 150 

300 

LIMIT 

2'\;6 

o '\; VCC 

o '\; VCC 

-40 '\; 85 

o '\; 1000(VCC=2. OV) 
o 'V 500(VCC=4.5V) 
o 'V 400(Vce=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

TC74HC86P/F 

* 500mW in the range of 
Ta=-40°C - 65°C. 
and from Ta=65°e up to 
85°e derating factor 
of -lOrnW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=2s0C Ta=-4(}-8soC 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 
Input Voltage 

- - 3.15 - V 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 - 1.35 - 1. 35 V -
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20.ttA 4.5 4.4 4.5 - 4.4 -

High-Level VI~ 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage 
VIH or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC86P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C rra=-4(}-85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL =20.uA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIR or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2rnA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±lo 0 

Current .uA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

PARAMETER SYMBOL TEST CONDITIO~' 
Ta=25°C Ta=-40--85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition 4.5 - 8 15 - 19 
Time tTHL ns 

6.0 - 7 13 - 16 

2.0 - 64 120 - 150 
tpLH 

Propagation Delay 4.5 - 16 24 - 30 
Time tpHL ns 

6.0 - 14 20 - 26 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
CPD(l) - 34 - - -

Capacitance 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/4 (per Gate) 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

6 ns 6ns 

P.O. I----.---.f-I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC86P/F 

ICC(opr) TEST CIRCUIT 

Input waveform is the same 
as that in case of switching 
characteristics test. 
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I aSHISA INTEGRATED CIRCUIT TECHNICAL DATA 

I"C74HC107P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC107P/F DUAL J-K FLIP FLOP WITH CLEAR 

The TC74HCI07 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with si lieon 

gate C2 MOS technology. It achieves the high speed operation similar to equivalent 

LSTTL while maintaining the CMOS low power dissipation. In accordance with logic 

level applied to J and K input, this device changes state on the negative going 

transition of clock input pulse (CK). The clear function is accomplished independ

ently of the clock condition when the clear input (CLR) is taken low. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 
• High Speed ................. f MAX=52 MHz (Typ. ) (VCC=5V) 

• Low Power Dissipation ....... ICC=2wA(Max.) (Ta=2S0C) 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... I IOH I =IOL=4mA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(Opr. )=2V'\, 6V 

• Pin and Function Compatible. with 74LS107 

ABSOLUTE ~·lAXI ~1ur~ RATI NGS 

PARAMETER SYMBOL VALUE UNIT 

Supply Vol tage Range VCC -0.5 '\, 7 V 

DC Input Voltage V1N -0.5 '\, VCC+O. 5 V 

DC Output Voltage VOUT -O.S'\,VCC+O.S V 

Input Diode Current 11K +:20 rnA 

Output Doide Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCC/Ground Current ICC ±50 rnA 

Power Dissipation PD 1500 (DIP)~~180 (MFP mW 

Storage Temperature TSTG -65 '\, 150 °c 

Lead Temperature 10 sec TL 300 °c 

* 500,mW in the range of Ta=-40°C '\, 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmWjOC shall be applied 
un ti I 300mW. 

DIP14(3D14A-P) 

149 
MFP14(F14GB-P) 

p rr~ ASS I GNMENT 

1J 1 14 Vce 

1([ 2 13 lcrn 

1Q ;s 12 1CK 

lK 4 11 2K 

2Q b 10 2CLR 

2([ 6 9 2CK 

GND 7 2 2J 

( TOP VIEW) 
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TRUTH TABLE 
IN PU TS OUTPUTS 

-CLR J K OK Q, Q, 

L X X X L H 

H L L 1. -
Q,n Q,n 

H L H L L H 

H H L L H L 

H H H 1. Q,n Q,n 

II X X S Q,n Q,n 

LOGIC DIAGRAM (1/2 Package) 

K 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 
Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr.tf 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

FUNCTION 

Clear 

No Change 

--

-

Togg Ie 

No Change 

LIMIT 

2 '\,6 

o '\, Vee 

o '\, Vee 

-40 '\, 85 

o'\, 1000 (Vec=2.0V) 

o '\, 500 (Vec=4.5V) 
o '\, 400 (Vee=6.0V) 

TC74HC107P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

UNIT 

V 

V 

V 

°e 

ns 

Q 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC107P/F 

DC ELECTRICAL CHARACTERISTICS 
r--- Ta=25°C Ta=-40"-'85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VII, 4.5 - - 1. 35 - 1. 35 V 

Input Voltage 
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=- 2O lJ A 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 6.0 5.9 6.0 - 5.9 - V 
Output Voltage VOll 

VIH or VIL I OH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA ().O 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

IOL= 2OlJ A 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VIN= 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 

V 
VIH or VIL IOL=4rnA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage lIN VIN=VCC or GND 6.0 - - ±O.l - ±l. 0 
Current 

lJA 
Quiescent 
Supply Current ICC VIN=VCC or GND 6.0 - - 2.0 - 20.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input t r =tf=6ns) 
~ Ta=25°C Ta=-40'\,85° C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 84 165 - 205 

4.5 - 21 33 - 41 ns 
(CK - Q, Q) tpHL 6.0 18 28 35 - -

Propagation Delay Time tpLH 2.0 - 116 220 - 275 

4.5 - 29 44 - 55 
(CLR - Q, Q) tpHL 6.0 - 25 37 - 47 

2.0 6 12 - 5 -
Maximum Clock Frequency fMAX 4.5 30 48 - 24 - MHz 

6.0 35 56 - 28 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC107P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tw(L) 
2.0 - 30 75 - 95 

Minimum Pulse Width 
4.5 - 8 15 - 19 

(BO tw(H) 
6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 40 100 - 125 

tw(L) 4.5 - 10 20 - 25 
(CLR) 6.0 - 9 17 21 -

2.0 - 30 75 - 95 

Minimum Set-up Time ts 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 
ns 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Minimum Removal Time 2.0 - - 25 - 30 
t rem 4.5 - - 5 - 6 

(CLR) 
6.0 - - 5 - 5 

Input Capaci t ance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capaci tance 
CpD (1) - 46 .- - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consuQption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC . fIN + ICC/ 2 (per Circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM ICC(opr.) TEST CIRCUIT 

VCC 
CLR 

1 ~50% - GND 

---vec 

CK ~ GND 
t rem 

Q r::: 

~-----'VCC 

Q 

1----~.r1C K 

Q 

GND 

;&: TRANSITION T~ME OF INPUT WAVEFORM 

IS THE SAl.:E AS THAT IN CASE OF 
SWITCHING lnARACTERI8TIC8 TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC107P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 

GND 

Vee 

GND 

VO H V(m 

Q 
VOL VOL 

VOH VOH 
0:-

VaL VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC10.9 
PRELIMINARY 

TC74HC109P DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

The TC74HCl09 is a hgih speed CMOS DUAL J-K FLIP FLOP fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

In accordance with the logic level given J and K input this device changes state on 

positive going transition of the clock pulse. CLEAR and PRESET are independent of the 

clock and accomplished by a low logic level on the corresponding input. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed ... '" ............ fMAX=60MHz(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=2~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL =28% VCC nUn. ) 

Output Drive Capability ....... lO LSTTL Loads 

Symmetrical Output Impedance .. lIoHI =IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

\\lide Operating Voltage Range .. VCC(opr)=2V-6V 

. Pin and Function Compatible with 74LSl09 

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 II 

H H L H S Qn Qn NO CHANGE 

H H L L J L H 

H H H H S H L 

H H H L I 
-
Qn Qn TOGGLE 

H H X X L 
-

Qn Qn NO CHANGE 

X Don't care 

DlP16(3D16A-P) 

PIN ASSIGW"lENT 

lCLR VCC 

lJ 2CLR 

lK 2J 

~CK 2K 

lPR 2CK 

lQ 2PR 

lQ 2Q 

GND 2Q 

( Top View) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC109P 

LOGIC DIAGRAM (1/2 Package) 

CLOCK 

PRESET 

CLEAR 

K 

J 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VlN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC Vcc/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

VALUE 

-0. 5 ~ 7 

- 0 . 5 ~ V CC+O . 5 

-0. 5 ~ VCC+O. 5 

±20 

±20 

±25 

±50 

500'" 

-65 - 150 

300 

LIMIT 

2~6 

O-VCC 

O-VCC 

-40 - 85 
0~100O(VCC==2.0V 

O~500(VCC==4.5V) 

O~400(VCC=6.0V) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

Q: 

Q. 

* 500mW in the range of 
Ta=-40°C- 65°C. 
and from Ta==65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vec 
Vcc 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC109P 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4Q-S5°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V Input Voltage 
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V 

Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20,uA 4.5 4.4 4.5 - 4.4 -

High-Level 
. VIN= 

VOH 6.0 5.9 6.0 - 5.9 - V Output Voltage VIH or VIL 
IOH=-4mA 4.5 4.1S 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=20,uA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 
VIH or VIL 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 Current ,uA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 2.0 - 20.0 
Supply Current 

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

Ta=25°C Ta=-4Q-85°C 
PARAMETER SYMBOL TEST CONDIT IOl\l UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 ns Time tTHL 
6.0 - 7 13 - 16 

Propagation Delay Time 
2.0 - 84 165 - 205 

tpLH 

(CLOCK - Q, Q) 4.5 - 21 33 - 41 ns 
tpHL 

6.0 - 18 28 - 35 

Propagation Delay Time 2.0 - 96 190 - 240 
tpLH 

(CLR, PR - Q, Q) 4.5 - 24 38 - 48 ns 
tpHL 

6.0 - 20 32 - 41 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC109P 

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

Ta=25°C Ta=-4()-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 6 14 - 5 -
Maximum Clock 

fMAX 4.5 30 57 24 MHz 
Frequency 

- -
6.0 35 67 - 28 -

Minimum Pulse Width tw(L) 
2.0 - 30 75 - 95 

(CLOCK) 4.5 - 8 15 - 19 
tw(H) 

6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLR, PR) tw (L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

2.0 - 30 75 - 95 

Minimum Set-up Time ts 4.5 - 8 15 - 19 ns 

6.0 - 5 13 - 16 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Minimum Removal 2.0 - 40 100 - 125 
Time 

(CLR, PR) t rem 4.5 - 10 20 - 25 

6.0 - 9 17 - 21 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CPD(l) - 47 - - -Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/2 (Per FF) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vel] Vee 
PR 

GND GND 

Vce Vee 
CLUCK CLOCK 

GND 
trt-lm 

r VUH 
\.- VOIl 

,,(, 

Vu L VOL 

Vee 

J Or K 

GNO 

Vee 
CLUCK 

GND 

VOH 

~ 

VOL 

VUH 

VOL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Q 

Q 

TC74HC109P 

ICC(opr) TEST CIRCUIT 

J PR Q, 

t---t----!---! C K 

VCC 

Input transition time is the same 

as truL in case of switching 

characteristics test. 

--Vce 

GND 

Vcc 

GND 

VOH 

VOL 

VOH 

VOL 
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~OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

BC74HCl12P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HCl12P DUAL J-K FLIP FLOP WITH PRESET AND CLEAR 

The TC74HCl12 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon 
gate C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

In accordance with the logic level given J and K input this device changes state on 
negative going transition of the clock pulse. CLEAR and PRESET are independent of 
the clock and accomplished by a low logic level on the corresponding input. 

11 inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed ••.•••.•.•...•• fMAX=58MHz(Typ.) at VCC=5V~ ________________________ ~ 

• Low Power Dissipation ...••.. ICC=2~A(Max.) at Ta=25°C 

• High Noise Immunity .•.•••••.• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability •••..•••.•.•••. 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• I IOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays •.•.••.••••••••. tpLH~tpHL 

• Wide Operating Voltage Range .•••.•.• VCC (Opr. )=2V 'V 6V 
DIP16(3D16A-P) 

• Pin and Function Compatible with 74LSl12 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P) 

Supply Voltage Range VCC -0.5"v 7 V 
----

DC Input Voltage VIN -0.5 "v VCc+O. 5 V 
PIN ASSIGNMENT 

-- I----
DC Output Voltage VOUT -0. 5 "v V CC+O . 5 V 

---I------f-

Input Diode Current 11K ±20 mA 16 Vee 

Output Diode Current 10K ±20 rnA 
1K 2 

1--- --~-

DC Output Current lOUT ±25 rnA 
1J 3 14 2CLR 

--

DC Vee/Ground Current ICC ±50 rnA 1PR 4 13 20K 

Power Dissipation PD 
!s00 (DIP)c/180 (MFP) 

mW 1Q. 5 12 2K 

1Q. 6 11 2J 

Storage Temperature Tstg -65 "v 150 °e 2Q, 7 10 2PR 

Lead Temperature 10sec TL 300 °c GND 8 9 2Q. 

* 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C (TOP VIEW) 

up to 85°e derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 
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TOSHIBA INTEGRATED CI8CUIT TECHNICAL DATA 

TRUTH TABLE 
IN PU TS OUT PUTS 

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 Q,n Q,n NO CHANGE 

H H L H L L H 

H H H L L H L 

H H H H L Q,n Q,n TOGGLE 

H H X X S Q,n Q,n NO CHANGE 

X: Don't care 

LOGIC DIAGRAM (1/2 Package) 

CLOCK -------------------------, 

PRE SET ---------+---o ~ - ~ --, ./V----, 

CLEAR _____ ~ 

K 

J 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMJT UNIT 

Supply Voltage Vee 2"'6 V 
r---------- -----~-~~----~---r-----~- -~- ---------- ----- - ---
Input Voltage VIN 0", Vee V 

---1----- ---I--

Output Voltage VOUT 0", Vee V 
--t-------- ---._------_.- -

Operating Temperature Topr -40'" 85 °e 

Input Rise and Fall Time t r , tf 0'\,1000 (Vce=2. OV) 

0 ,\,500 (Vee=4. SV) ns 
0 '" 400 (Vee=6. OV) 

TC74HCl12P/F 

INPUT and OUTPUT 
EOUIVALENT CIRCUIT 

INPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC112P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

2.0 1.5 - - 1.5 -High-Level 
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
VIN=VIH IOH=-20]JA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 

6.0 5.9 6.0 - 5.9 - V 
Output Voltage or V1L 4.13 IOH=-4mA 4.5 4.18 4.31 - -

I OH=-5.2mA 6.0 5.68 5.80 - 5.63 -
-- ---- ----I- ----- ------:---

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=20]JA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

VOL V Output Voltage or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
-- --- --_.-

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 

Current 
]JA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 2.0 - 20.0 

Supply Current 

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

Ta=25°C Ta=-40rv85°C 
UNIT PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

tpLH 2.0 - 76 150 - 190 
Propagation Delay Time 

19 30 38 4.5 - - ns 
(CLOCK - Q, Q) tpHL 6.0 - 16 26 - 33 

tpLH 2.0 - 92 180 - 225 Propagation Delay Time 
23 36 45 - - 4.5 - -(CLR, PR - Q, Q) tpHL 6.0 - 20 31 - 38 

2.0 6 13 - 5 -Maximum Clock fMAX 24 MHz 4.5 30 53 - -Frequency 
6.0 35 62 - 28 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCl12P/F 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40rv85°C 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

(CLOCK) tw(H) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLR, PR) 
tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Set-up Time ts 4.5 8 15 19 ns - -

6.0 - 7 13 - 16 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 
6.0 - - 0 - 0 

Minimum Removal Time 2.0 - 40 100 - 120 
t rem 4.5 - 10 20 - 24 

(CLR, PR) 6.0 - 9 17 - 21 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD (1) - 54 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CPD • VCC • fIN + ICC/2 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(apr.) TEST CIRCUIT 

Q. 

r----- Vee 

\-----GND 

GND 

r VOH 

____ ---JI_ VOL 

r---- vee 

+----_ GND 

GND 

Q. \::: 

J 
P.G. 

I----+-----i,--{] eK 

* Q K 
o 
L!J 

Vee=5V 

PR 

-
Q. 

~ INPUT TRANSITION TIME IS THE 
SAME AS THAT IN CASE OF SWITCH
ING CHARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCl12P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee --Voe 

J 50% 
GND GND 

tw 

Vee VOO 

OLoeK PR 

GND 

VOH VOH 
Q, 

VOL VOL 

VOH VOH 
Q 

VOL VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA == 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HCl13~ 
PRELIMINARY 

TC74HCl13P DUAL J-K FLIP FLOP WITH CLEAR 

The TC74HCl13 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon 
gate C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintain
ing the CMOS law power diSSipation. 

In accordance with logic level applied to J and K input. this device changes 
state on the negative going transition of clock input pulse (CK). 

The Preset function is accomplished independently of the clock condition when the 
clear input (CLR) is taken low. 

All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

• High Speed ....•.......... fMAx=63MHz(Typ.) at VCC=SV r-------------------------~ 

• Low Power Dissipation .....• ICC=2~A(Max.) at Ta=2SoC 

• High Noise Immunity .•.....•. VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ...........•.. 10 LSTTL Loads 

• Symmetrical Output Impedance •... I IOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays .......••....•. tpLH~tpHL 

• Wide Operating Voltage Range •...... VCC(Opr. )=2V'\, 6V 

• Pin and Function Compatible with 74LSl13 
1 

ABSOLUTE MAXIMUM RATINGS DIP14(3D14A-P) 

PARM1ETER SYMBOL VALUE UNIT 
Supply Voltage Range Vec -0.5'\, 7 V 

DC Input Voltag~ VIN -0.5 '\, VCC+O. 5 V 
1-----

PIN ASSIGNMENT 

DC Output Voltage VOUT -0 . 5 '\, V CC+0 . 5 V 

Input Diode Current 11K ±20 mA 14 Vee 

Output Diode Current 10K ±20 rnA 13 2CK 
~. --i-

DC Output Current TOUT ±25 rnA 12 2K 

DC VeC/Ground Current lee ±50 rnA 
~------- 11 2J 
Power Dissipation PD 500* mW 

10 2PR 

~------------- -----

Storage Temperature Tstg -65 '\, 150 °c 9 2Q. 

Lead Temperature 10sec TL 300 °c 8 2Q. 

"k SOOmW in the range of Ta=-40°C'\, 6SoC and fTom Ta=65°C (TOP VIEW) 

up to 8SoC derating factor of -IOmW/oC shall be applied 
until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCl13P 

TRUTH TABLE 

INPUTS OUTPUTS 
FUNCTION 

PR J K CK Q, Q, 

L X X X H L Clear 

H L L L Q,n Q,n No Change 

H L H L L H -

H H L L H L -
H H H L Q,n Q,n Toggle 

H X X S Q,n Qn No Change 

LOGIC DIAGRAM (1/2 Package) 

K 

J 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 '\,6 

Input Voltage VIN o '\, Vee 

Output Voltage VOUT o '\, Vee 
Operating Temperature Topr -40'\, 85 

Input Rise and Fall Time t r , tf 0,\,1000 (Vee=2. OV) 
o ",500(Vec=4.5V) 
o '\, 400 (VCC=6. OV) 

UNIT 

V 

V 

V 

°e 

ns 

X:DON'T CARE 

x).---Q 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

INPUT 

Q, 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCl13P 

DC ELECTRICAL CHARACTERISTICS 

PARAHETER SYMBOL TEST CONDITION 
VCC 1 

UNIT 
MIN. TYP. M~\. MIN. HAX. 

High-Leve1 

Input Voltage 

2.0 
4.5 

6.0 

1.5 - - 11.5 - I 
3.15 I - - i 3.15. - II V 
4.2 I - - 4.2 -

I--~~~~~----+~~~-t-~~~-- ~-------+---+-----,---~ ~. ~--+----'---+----l 

- j - 0.5 - 10.5 2.0 
4.5 

6.0 

Low-Level 
Input Voltage 
I-------~------ --... -. ~ 

High-Level 

Output Voltage 

Low-Leve 1 

Output Voltage 

1--- ------------.-

Input Leakage 
Current 

~.---.. --- ..... --

.-- j-_. 

or VIL 

- I _ 1. 35 I - I l. 35 V 

- - 1.8 - 1.8 
. _._--- - -. --. -t------.-t-~.--t-~~r--.. 

2.0 

IOH=-20]JA 4.5 
6.0 

1.9 
4.4 

5.9 

2.0 -

4.5 -
6.0 -

~. 

1.9 
4.4 

5.9 
t-- ------t-- -- --t---~r___-.-t--.--- f-------.+~--

IOH=-4mA 4.5 4.18 4.31 - 4.13 

I OH=-S.2mA 6.0 5.68 5.80 5.63 

V 

----t--- - - - -- t-- -- r---- - ----l-----f----+---1 

i 2.0 - 0.0 0.1 
I 

I 1 OL =20jJA 4.5 - 0.0 0.1 

j 
6.0 0.0 0.1 

r--'-'-"-'~ ------ -- .- ---
1 IOL=4mA 4.5 - 0.17 0.26 

) TOL=5.2mA 6.0 - 0.18 0.26 -
1__ ------t-;----t------- -- --- ----f---

o. ] 
O. I 

0.1 
--t__-- V 

0.33 

0.33 
--l-- -.---+-~---l 

or GND 6.0 - - +: 0 . 1 '1. 0 

----~----~----_t__----- ]JA --_.-

Quiescent 
Supply Current 

VIW=Vcc or GND 6.0 2.0 20.0 

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

r- Ta=25°C Ta=-40"-'85°C PARAMETER SYMBOL TEST CONDITION 
VCC 

UNIT 
MIN. TYP. MAX. HIN. MAX. 

tTill 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpill 2.0 - 68 135 - . 170 

- 4.5 - 17 27 - 34 ns 
(CK - Q, Q) tpHL 

6.0 - 14 23 - 29 

Propagation Delay Time tpLH 2.0 - 80 160 - 200 

4.5 - 20 32 - 40 
( PR - Q, Q) tpHL 6.0 - 17 27 - 34 

2.0 6 15 - 5 -
Maximum Clock Frequency fMAX 4.5 32 58 - 27 - MHz 

6.0 38 68 - 32 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCl13P 

AC ELECTRICAL CHARACTERISTICS (Continued) 
~ Ta=25°C T a=- 40rv85 ° C 

PARAMETER SYMBOL TEST CONDITION 
VCC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

(Ci<) tw(H) 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(L) 4.5 - 8 15 - 19 
PRESET 6.0 - 7 13 - 16 

2.0 - 25 75 - 95 
Minimum Set-up Time ts 4.5 - 5 15 - 19 ns 

6.0 - 4 13 - 16 

2.0 - - 0 - 0 
Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Minimum Removal Time 2.0 - - 0 - 0 
trem 4.5 - - 0 - 0 

PRESET 6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 38 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer 
to Test Circuit). 

Average operating current can be obtained by the equation hereunder. 

ICC(opr.)=CPD,VCC·frN+ICC/2 (per Circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Veo 

PR 

GND 

vce 
CK 

GND 
t rem 

Q. I::: 

ICC(opr.) TEST CIRCUIT 
VCC=5V 

p.G. 
J I'R 

Q, 

* CK 

CJ 
K 

0 
If) 

GND 

;\< INPUT WAVEFORM IS THE SAME AS 
TIIAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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SWTICHING CHARACTERISTICS TEST WAVEFORM 

J or K 

CK 

GND 

Vcs 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

CK 

Q, 

TC74HCl13P 

GND 

Vce 

GND 

VOH 
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC123P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 

The TC74HC123 is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs. 
One is A INPUT (Negative-edge input), another is B INPUT (Positive-edge input). 
These inputs are valid for slow rising/falling signal (tr=tf=l sec). Because of 
schmitt-trigger input function. The device may also be triggered by using CL INPUT 
(Positive-edge input). After triggering, Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "L" level CL 
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is ef
fective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capaei tor Cx •••••.•• no limitation 
External resistor Rx ••••••••• VCC=2.0V from SKD to lMD 

••.•.•••. VCC~3.0V from lKD to lMD 
All inputs are equipped with protection circuits against static discharge or transien 
excess voltage. 

FEATURES: 
• High Speed .•..•..•.•.•.••• tpd=26ns(Typ~) at VCC=5V 

• Low Power Dissipation ••.•... 
Standby State ICC=4yA(Max.) at Ta=2SoC 
Active State ICC=200yA(Typ.) at Vee=SV 

• Output Drive Capability .•••..••.•.... 10 LSTTL Loads 

• Symmetrical Output Impedance •... IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays •.•••.....••... tpLH~tpHL 
• Wide Output Pulse Width Range ...• t w(OUT)=120ns 'V 60s 

over at Vec=4.5V 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'V 7 V 

DC Input Voltage VIN -0.5 'V VCc+O. 5 V 

DC Output Voltage VOUT -0 . 5 'V Vec+O. 5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±20 rnA 

DC Output Current JOUT ±25 rnA 

DC Vce/Ground Current ICC ±SO rnA 

Power Dissipation PD mW 
500(DIP)*/180 (MFP 

Storage Temperature Tstg -65 'V 150 °e 

Lead Temperature lOsec TL 300 °c 

* SOOmW in the range of Ta=-40°C'V65°C and from Ta=6Soe 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

16 

DIP16(:3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

lA 1 16 vco 

IE 2 

lCL :3 14 lCx 

lQ; 4 lQ. 

2Q. 5 2Q; 

20x 6 2CL 

2Rx,/Cx 7 2E 

GND 8 9 2A 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

NOTE X:DON'T CARE 
A B CL Q, ~ 

L H H ...JL -U- OUTPUT ENABLE 

X L H L H INHIBIT 

H X H L H INHIBIT 

L S H JL LJ OUTPUT ENABLE 

L H S .JL l.J OUTPUT ENABLE 

X X L L H INHIBIT 

BLOCK DIAGRAM 

Dx 
r--.t-l 

Cx +1 1 ,.....---__ 4 

13 Q 
9 

A --""""'n.- I 

2 B 10 12 Q; 

3 11 

CL 

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to VCC level in the state of waiting, 
i.e. in no trigger state. Supply Voltage is turned off then Cx is dis
charged mainly through internal (parasitic) diode. See figure. 
If Cx is sufficiently large and VCC falls down rapidly, there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and VCC falls down slowly, the 
rushing current is automatically limited and avoid the damaging of IC. 
The maximum value of forward current of parasitic diode is ±20mA. In the 
case of large Cx, limitation of falling down time of voltage supply is as 
follows 

tf ~ (VCC - 0.7) • Cx/20mA 

(tf is the time from voltage supply turning off to level of 
voltage supply becoming 0.4 Vec) 

In the case of "system is not satisfy the above condition", external CRAMP
ING DIODE is needed for protecting Ie from rushing cur.rent. See figure. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

SYSTEM DIAGRAM 
VCC 

fu/cx --~~~~~+----~~-----4------4--+-------+------~ 

ex ----------+~ 

B n----+--------l CK 

CL 

TIMING CHART 

B 

Rx,/Cx 

I: r ;1 
______________ ~r-l~ ______________________ ~~ _________ ~~: 

~----------~----------------------~--~---------- VIH 

.--------------1---+---------- v IH 

L...-____ ....... -------------1----+-------------- V IL 

n 
I I 
U t. tw .1 

Vce 
~"""'--- Vref H 

I--\--:;;;~~'-----t--- V re f L 
------Ir----- V SS 

I. vtrr .1-::: 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

FUNCTIONAL DESCRIPTION 

(1) Stand-by state 

External capacitor is fully charged to VCC level in stand-by state. That 
means, before triggering, Qp, Qn transistors (Connected to Rx/Cx node) are in off 
state. Two comparator that relate to timing of pulse, and two reference voltage 
supplier stops their operations. The total supply current is only leakage 
current. 

(2) Trigger operation 

Trigger is effective in following three cases. Under the condition A INPUT 
is "L" level and B INPUT have falling down signal. Under the condition B INPUT 
is "H" level and A INPUT has rising up signal. Under the condition A INPUT is 
"L" level and B INPUT is "H" level and CL INPUT has rising up signal. After 
trigger effective, comparator of 'CI and C2 start operating, and Qn transistor is 
turned on. Then the charge of external capacitor discharges through Qn transistor 
The voltage level of Rx/Cx node becomes lower. If voltage level of Rx/Cx falls to 
the internal reference voltage VrefL, output of comparator CI becomes "L". That 
means flip-flop is reseted and Qn transistor turns off. At that moment CI stops 
but C2 continues its operating. 

After turning off of Qn transistor, the voltage of Rx/Cx starts rising with the 
time constant of external capacitor Cx and resistor Rx. 

By triggering, output Q becomes "H" level, after some delay time of internal F/F 
and gate. It keeps "H" level even in the voltage level of Rx/Cx changed from 
falling to rising. When it reaches to the internal reference voltage VrefH, 
output of comparator C2 becomes ilL" level and Q output becomes "L" and comparator 
C2 stops its operations. That means, after triggering the voltage level of Rx/Cx 
becomes VrefH, IC keeps its MONO STABLE STATE. In the case Cx.Rx are large enough 
and it could be ignored the discharge time of capacitor and delay in IC, the width 
of output pulse tw(OUT) is as follows. 

tw(OUT) = 0.46 Cx Rx 

(3) Re-trigger operation 

tn the case another new trigger in MONO STABLE STATE, the trigger is effec
tive, if IC is in the condition charging capacitor. And the voltage level of 
Rx/Cx falls down to VrefL level again. So that output Q keeps "R" level when 
next trigger comes in shorter time period than designed period by Cx Rx. In the 
case 2nd trigger is very close to privious trigger, trigger is not effective, if 
2nd trigger comes in the discharge cycle. The minimum time for effective 2nd 
trigger trr(min.) depends on VCC and Cx. 

(4) Reset operation 

CL is normally "H". If CL is ilL", trigger is not effective because of Q 
output becomes ilL" and trigger control F/F is reseted. And also tr~sistor Qp 
is turns on and Cx is charged rapidly to VCC level. This means if CL input 
becomes ilL" t IC becomes waiting state both in operating and non-operating state. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

RECOMMENDED OPERATING CONDITIONS INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

PARAHETER !SYMBOL I LIMIT UNIT 

2 "v 6 v 
--- ------I-~-

V 

DC ELECTRICAL CHARACTERISTICS 

PARA"1ETER 

High-Leve 1 

Input Voltage 

Low-Level 
Input Voltage 

High-Level 

Output Vol tage 

(Q t Q Output) 

Low-Level 

Output Voltage 

(Qt Q Output) 

SYMBOL TEST CONDITION 

VIH 

VOH 

VOL 

VCC 

2.0 

4.5 

6.0 
---- --

2.0 

4.5 

MIN. TYP. MAX. MIN. MAX. 

1.5 

3.15 

4.2 

- - 1.5 -

- - 3.15 -

- - 4.2 -
--------- - ----f___----- f--------- ------

- 0.5 - 0.5 

1.35 - 1. 35 

- -6.0 1.8 - 1.8 
---~-.- -----

1.9 2.0 
----- - -- ~ --1-- -- ----------- ------'--------- --t------

I 2.0 - 1.9 -

4.4 4.5 
5.9 6.0 

I I OH==-20)JA 4.5 - 4.4 -
VIN== I 

V1H or VIL 1 IOH==-4rnA ::~ 4.18- -4-~31- -=-----:: ;3f-- =--

VIN== 

I I OH==-5.2rnA 6.0 3.68 5.80 - 5.63 -
---- ----------------1---- ---- ---------- -- l---------f----- ------

I 2.0 - 0.0 0.1 
i IOL==20)JA 4.5 - 0.0 0.1 

~ 6.0 0.0 0.1 

0.1 

0.1 

0.1 

0.33 

V 

VIH or Vn I IOL~4mA -4.:;- , 0.1 t 0:-26 -

_______________ ---.----l~Q.I:~5. 2rnA 6.0 __ 1-___ 0_. _1 __ 8+-0 __ ._2_6---+--_-__ +-0_) ._3_3--l--__ 
1 

Input Leakage 
VIN==VCC or GND 6.0 ±0.1 ±1.0 

Current 
---------------~---f___-----f___-- ------------------ -- ------+----+----l--------+-----+---------l 

R/C Terminal 
Of f-State 
Current 

lIN Vm==Vcc or GND 6.0 

-----------+----4-------------+-----1----

Quiescent 
Supp ly Current 

ICC 

Acti ve-State ic 
ICC' 

Supply Current 

*: per Circuit 

VIN'=VCC or GND 

R/Cext==0.5VCC 

6.0 

2.0 

4.5 
6.0 

-

-
-
-

±0.5 ±5.0 

- 4.0 - 40.0 

40 120 - 160 

0.1 0.3 - 0.4 
0.2 0.6 - 0.8 

flA 

rnA 
rnA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

AC ELECTRICAL CHARACTERISTICS (t r =tf=6ns, CL=50pF) 

TEST Ta=25°C Ta=-40f\,85°C 
PARAMETER SYMBOL CONDITION VCC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 124 240 - 300 

(A, Q) 4.5 - 31 48 - 60 
B - Q, tpHL 6.0 - 26 41 - 51 

Propagation Delay Time tpLH 2.0 - 136 265 - 330 

(CLR TRIGGER - Q, Q) 4.5 - 34 53 - 66 
tpHL 6.0 - 29 45 - 55 

Propagation Delay Time tpLH 2.0 - 100 195 245 
ns -

(CLR - Q, Q) tpHL 4.5 - 25 39 - 49 
6.0 - 21 33 - 42 

Minimum Pulse Width tw(H) 2.0 - 40 100 - 125 

(TRIGGER) 
4.5 - 10 20 - 25 

tw(L) 6.0 - 9 17 - 21 
2.0 - 30 75 - 95 

Minimum Clear Pulse Width tw(L) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Output Pulse Width Error 
Between Circuits In Same l.ItwOUT - ±l - - - % 
Package 

Cx=100pF 2.0 - 412 - - -
Rx=lkQ 4.5 - 74 - - - ns 

6.0 - 63 - - -
Minimum Retrigger Time trr 

2.0 - 4.9 -Cx=O.Ol].lF - -
Rx=lkQ 4.5 - 1.1 - - - 1.1s 

6.0 - 1.0 - - -

Minimum Output Pulse Width 
twOUT Cx=O 4.5 118 
(MIN. ) Rx=lkQ - - - - ns 

Cx=lOOpF 4.5 - l.0 - - - ].lS 
Rx=lOkQ 

Output Pulse Width twOUT Cx=O.l].lF 
Rx=lOOkQ 

4.5 - 4. 7 - - - ms 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance (1) CpD - 113 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
"~,~~uit). Average operating current can be detained by the equation hereunder. 

,:'.::'" ,.;.. 

ICC(opr.)=CpD.VCC.fIN+ICC'.Duty/100+ICC/2 (per monostab1e) 

(ICC': Active Supply Current) 

(Duty: %) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

OUTPUT PULSE WIDTH CONSTANT. K-SUPPLY VOLTAGE 

" ...... -- CX=O.Ol.LtF t---
T 

cx20.l.LtF 

SUPPLY VOLTAGE VCc(V) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6ns 

6ns 

B 

Q, 

ICC(opr.) TEST WAVEFORM 

P.G. * 1--__ --...-4 

2Cx 
2Rx/Cx 

lQ, 

lQ, 

2Q, 

lex 2Q, 
2A 
2B GND 

*: TRANSITION TIME OF INPUT WAVEFORM 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 

Vec 

GND 

Vec 

6ns GND 

Vec 

GND 

VOH 

VOL 

VOH 

--------------------------------- Vec ~
trr 

___________ 50%0% 
~---------------------------------------- GND 

----------------------~~-5-0-%----t~wO~U-T-+-t-r-r---~:J'~50% ::: 

\ I ____ VOH 

VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC123P/F 

SwOUT - Cx CHARACTERISTICS (TYP.) trr - Vee CHARACTERISTICS (TYP.) 

VCC 4.5 V 
lJOri 

CL=50pF !Jlrlll 

.J1 1111 

Ta=25°C 

10 3 
/ Rx= l.OM.O./.1 10 

,...... 
CD 

-; 3 
-3 

'" ~ 

" '/ :::> 
~ 1/ /Rx= 100k.O./7 
+> 10 2 

::x:: 
~ 
I=l 
H 
~ 

" 
/ 

1-0 
1-0 

+> '" !i1 "-H 

~ ~ 
~X=O.Ol.uF 

~ 1 g 
H 

I%l / /~X=10k.Q. / ~ 10 
:::> 
Pi 

~ 
:::> 
Pi 7 
~ 
:::> V / Rx= 1k.Q. 0 

1 

p:; 
~ 

~ 1\ 
::>1 \ :::> 
::>1 
H 

" Z 

"'-H 
::>1 

0.1 Cx 100pF 
~ 

I I 

" 
T j 

10-1 0 1 2 3 4 5 (3 

10 2 103 104 

EXTERNAL CAPAC ITOR Cx (pF ) 
SUPPLY VOLTAGE VCC(V) 
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_TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

§fC74HC125P/F 
§fC74HC126P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC125P/F QUAD BUS BUFFER 
TC74HC126P QUAD BUS BUFFER 

The TC74HC125 and the TC74HC126 are high speed 
CMOS QUAD BUS BUFFER fabricated with silicon gate C2MOS 
technology. 

They achieve the high speed operation similar to equiv
alent LSTTL while maintaining the CMOS low power dis
sipation. 

The TC74HC125 require the 3-STATE control input G to be 
taken high to put the output into the high impedance 
condition, whereas the TC74HC126 requires the control 
input to be taken low to put the output into high im
pedance. 

All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=lons(Typ.) at VCC=5V 

• Low Power Dissipation .••... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ........• VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ........•.•... 15 LSTTL Loads 

• Symmetrical Output Impedance .... !IOH!=IOL=6mA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ......• VCC (Opr.)=2V 'V 6V 

• Pin and Function Compatible with 74LS125/l26 

TRUTH TABLE 
TC74HC125 

IN PU T S OUTPUT 

(} A Y 
X DON I T CARE 

H X Z 
Z HIGH IMPEDANCE 

L L L 

L H H 

TC74HC126 
INPUTS OUT PUT 

G A Y X DON I T CARE 

L X Z Z HIGH IMPEDANCE 

H L L 

H H H 

14 

DI P14 (3Dl4A-P) 

uo 
j 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

TC74HC125 

lO 1 14 V (JC 

lA 2 13 40 

lY 3 12 4A 

2G 4 11 4Y 

~ 5 10 3(} 

2Y 6 9 3A 

GND '7 8 3Y 

(TO P V lEW) 

TC74HC126 

IG 1 14 VCC 

1A 2 13 4G 

1Y 3 12 4A 

2G 4 11 4Y 

2A 5 10 30 

2Y 6 9 3A 

GND '7 8 3Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER 

Supply Voltage Range 

DC Input Voltage 

DC Output Voltage 

Input Diode Current 
~-

Output Diode Current 

DC Output Current 

DC VCe/Ground Current 

Power Dissipation 

SYMBOL 

Vcc 
VIN 

VaUT 

IrK 

10K 

VALUE UNIT 
-0. 5 ~v 7 V 

- - - - ---- ----

-0.5 nv V CC+O. 5 V 
-----

-0. 5 '" V cc+O . 5 V 
- --- ------

·20 mA 
----

,20 rnA 
--- ----- ------

TOUT ±35 rnA 
,---------1-------------- - ----

ICC ±70 rnA 
-- t---

PD 500*(DIP)1 rnW 

180 (MFP) ! 

-- ---~ - ------j----

Storage Temperature Tstg -65 ~ 150°C 
-- - - -- ---------- ------t------j 

Lead Temperature 10sec TL 

CIRCUIT DIAGRAM (Per circuit) 

TC74H(;125 TC74HCl%6 

~---+----+--+-- Yc C 

A A 

TC74HC125P/F 
TC74HC126P 

,'< 500mW in the range of 
Ta=-40cC 'V 65 cC and from 
Ta=65 cC up to 85 cC derat
ing factor of -10mW/ cC 
shall be applied until 
300mW. 

r---+----t-_>--- Y cc 

y 

G ----i .>cr----...---j 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC125P/F 
TC74HC126P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACTERISTICS 

LIMIT 

2"'6 

0", VCC 

0", VCC 

-40'" 85 

0'" 1000 (VCC=2. OV) 
o '" 500 (VCC=4. 5V) 
o '" 400(VCC=6.0V) 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 High-Level 
VIR 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH=-20tJA 4.5 
High-Level 

VOH 6.0 
Output Voltage or VIL IOH=-6mA 4.5 

IOH=-7.8mA 6.0 

2.0 

VIN=VIH IOL=20~A 4.5 

UNIT 

V 

V 

V 

°c 

ns 

MIN. 

1.5 
3.1.5 

4.2 

-
-
-

1.9 
4.4 

5.9 

4.18 

5.68 

-
-

Low-Level 6.0 -
VOL Output Voltage or VIL IOL'=6mA 4.5 -

IOL=7.8mA 6.0 -

3-State Output 
IOZ 

VIN=VIH or VIL 6.0 -Off-State 
VOUT=VCC or GND Current 

Input Leakage lIN VIN=VCC or GND 6.0 -Current 
Quiescent ICC VIN=VCC or GND 6.0 -
Supply Current 

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 

INPUT 
0-

Ta=25°C 
TYP. 

-
-

-

-
-
-

2.0 
4.5 
6.0 

4.31 

5.80 

0.0 

0.0 
0.0 

0.17 

0.18 

-

-

-

MAX. 

-
-
-

0.5 
1. 35 

1.8 

-
-
-

-
-

0.1 

0.1 
0.1 

0.26 

0.26 

±0.5 

±O.l 

4.0 

T a=-40",85 ° C 

MIN. MAX. 

1.5 -
3.15 -

4.2 -

- 0.5 
- 1. 35 

- 1.8 

1.9 -
4.4 -
5.9 -

4.13 -
5.63 -

- 0.1 

- 0.1 

- 0.1 

- 0.33 

- 0.33 

- ±5.0 

- ±1.0 

- 40.0 

UNIT 

V 

V 

V 

V 

~ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

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

.---- Ta=25°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. 

tTLH 2.0 - 25 

Output Transition Time 
tTHL 

4.5 - 7 
6.0 - 6 

tpLH 2.0 - 52 

Propagation Delay Time tpHL 4.5 - 13 
6.0 - 11 

3-State Output tpZL 2.0 - 44 

Enable Time RL=lHl 4.5 - 11 
tpZH 

6.0 - 19 

3-State Output tpLZ 2.0 - 68 
RL=lk~ 4.5 - 17 

Disable Time tpHZ 6.0 - 14 

Input Capacitance CIN - 5 

Output Capacitance COUT - 10 

Power Dissipation 
CpD(I) 

Capacitance 
- 34 

TC74HC125P/F 
TC74HC126P 

Ta=-40"v85°C 
UNIT 

MAX. MIN. MAX. 

60 - 75 
12 - 15 
10 - 13 

100 - 125 

20 - 25 
17 - 21 ns 
90 - 115 
18 - 23 
15 - 20 
.-

120 - 150 
24 - 30 
20 - 26 

10 - 10 

- - - pF 

- - -

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) =CpD -VCC - fIN+ICC/ 4 (per Gate) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
TC74HC125 

6 ns 6ns 6ns 6ns 6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC125P/F 
TC74HC126P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

TC74HC126 

6ns 6ns 6ns 6ns 6ns 

TEST CIRCUIT 
TC74HC125 

P.G. 

VCC 

G 

GND 

VOH OUTPUTS 
Y 

VCC 

~~ ____ ~+~~_ GND 

INPUT WAVEFORM 

6ns 6ns 

rt 
THE OTHER INPUTS ARE CONNECTED TO Vce LINE OR GND LINE. 

TC74HC126 

P.G. 

VCC=5V 

i I 

LrJ 

INPUT WAVEFORM 

6ns 6ns 

~ 

THE OTHER INPUTS ARE CONNECTED TO Vce LINE OR G}lD LINE. 

Vee 

GND 

VCC 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC131 
PRELIMINARY 

TC74HC131P 3-TO-8 LINE DECODER/LATCH 

The TC74HC131 is a high speed CMOS 3-TO-8 LINE DECODER with input register 
fabricated with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It is composed of a 3-bit input register with a common CLOCK input and 3-to-8 line 
decoder with enable inputs Gl and G2. The 3-bit binary data is stored into input 
register on the positive going transition of the clock pulse, determine which one of 
outputs will go low. 
Enable input Gl is held "L" level or G2 is held "H" level, decoding function is 
inhibited and all the 8 outputs go high. 
2 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 

11 inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed t pd=23ns(Typ.) at VCC=5V 

• Low Power Dissipation ..••••• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity .......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ............... 10 LSTTL Loads 

• Symmetrical Output Impedance ..... I IOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays ..•..••.••.••... tpLH~tpHL 

• Wide Operating Voltage Range ........ VCC(Opr.)=2V"v6V 

• Pin and Function Com atible with 74LS131 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER SYMBOL VALUE UNIT 

Supply Voltage Range Vec -0.5 rv 7 V 
-- ------ ---- ----------------------+--------1 

DC Input Voltage VIN -O.SrvVCC+O.S V 
t----------- ---- -------- -----------------+----j 

DC Output Voltage VOUT -0.5 rv V CC+O. 5 V 
-----~---~ 

Input Diode Current 11K ±20 mA 
1--------

Output Diode Current 10K ±20 rnA 
t---------- ------- ------------+-----; 

DC Output Current lOUT ±25 rnA 
DC-Vee/ G-~~ ~;-d- -C~~~-~~t----+---l--C -C------- - -----±-S-O----+----m-A----J 

-- ----- - ---- ----------t------j 
Power Dissipation PD 500", mW 

- --~- ------------t--------i 

Storage Temperature Tstg -65 rv 150 
t---------------- ------------

Lead Temperature lOsec 300 

;, 500mW in the range of Ta=-40°C"v65°C and from Ta=65°e 
up to 85°C derating factor of -IOmW/oC shall be applied 
un til 300mW. 

DIPI6(3DI6A-P) 

PIN ASSIGNMENT 

A 1 16 VCC 

B 2 15 YO 

C 3 14 y~ 

CLOCK 4 13 Y2 

G2 5 12 Y3 

G1 6 11 Y4 

Y'7 '7 1J Y5 

GND ::3 9 Y6 

( TO P VIE w) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC131P 

TRUTH TABLE 

IN PU T S 

ENABLE SELECT 

G2 
CL:-lC: 

Gl C B A 

L X X X X X 

X H X X X X 

H L I L L L 

H L S L L H 

H L I L H L 

H L S L H H 

H L S H L L 

H L S H L H 

H L S H H L 

H L S H H H 

H L L X X X 

BLOCK DIAGRAM 

OK 
4 

Gl 6 

5 

-
YO 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

15 

OUTPUTS 

- - - -
Yl Y2 Y3 Y4 

H H H H 

H H H H 

H H H H 

L H H H 

H r~ H H 

H H L H 

H H H JJ 

H H H H 

H H H H 

H H H H 

Outputs co rres po nd i ng 

All 
stored address ...... 

others ...... H 

3 - BIT 

INPUT REGISTER 

3 TO 8 LI NE 

DECODER 

-
Y5 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

to 
L 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

-
Y6 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

-
Y7 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

x : Don't care 

Vce = 16 

GND= 8 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC131P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"'6 

Input Voltage VIN 0", Vee 

Output Voltage VOUT 0", Vee 

Operating Temperature Topr -40'" 85 

Input Rise and Fall Time t r , tf o C\, 1000 (Vec=2. OV) 
o ,\,500 (VCC=4. 5V) 
o '" 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 
1------------

2.0 

VIN=VIH IOH=-20]JA 4.5 
High-Level 

VOH 6.0 
Output Voltage or VIL IOH=-4mA 4.5 

IOH=-5.2mA 6.0 
--1------

2.0 

VIN=VIH IOL=20]JA 4.5 
Low-Level 6.0 
Output Voltage VOL 

or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=Vce or GND 6.0 

Current 

Quiescent 
ICC VIN=VeC or GND 6.0 

Supply Current 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-

-
-

-

-

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 

Vee vee 

INPUT -{ ~I OUTPUT 

GND 

Ta=2SoC Ta=-40'\.,85°e 

TYP. MAX. MIN. MAX. 
UNIT 

- - 1.5 -
- - 3.15 - V 

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 V 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 - V 

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

V 
0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±l. 0 

wA 
- 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC131P 

AC ELECTRICAL CHARACTERISTICS (C 50 F I L= P , nput tr=tf= 6 ns 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

tTHL 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

tpLH 2.0 - 112 210 - 265 
Propagation Delay Time 

4.5 - 27 42 - 53 
(CLOCK - Yn) tpHL 6.0 - 23 36 - 45 

tpLH 2.0 - 72 140 - 175 
Propagation Delay Time 

4.5 - 18 28 - 35 
(Gl, G2 - Yn) tpHL 6.0 - 16 24 - 30 ns 

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 

6.0 - 7 13 - 16 
2.0 - 12 50 - 65 Minimum Set-up Time 

ts 4.5 - 3 10 - 13 
(A, B, C) 

6.0 - 2 9 - 11 

Minimum Hold Time 2.0 - - 5 - 5 
th 

(A, 
4.5 - - 5 - 5 B, C) 
6.0 5 5 - - -

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CPD(l 
pF 

Capacitance - 89 - - -

Note 1 CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). 

Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC131P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6 ns 

VCC 
A,B,C 

~ __________ J+_ GND 

GLOCK 

Yn 
~IN-PHASE) 

Yn 
(OUT- OF- PHASE) 

ICC(opr.) TEST CIRCUIT 

P.G.l 

P.G.2 

VCC=5V 

VCC 

GND 

INPUT 

YO 

I 
A 

I 

I 

Y7 
CLOCK 

6ns 6ns 

WAVEFORM 

6ns 6ns 

Jt. .~ r ::: 
Vee 

GND 

6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ~ 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC132P/~ 
PRELIMINARY 

TC74HC132P/F QUAD 2-INPUT SCHMITT NNW GATE 

The TC74HC132 is a high speed CMOS 2-INPUT NAND SCHMITT TRIGGER GATE fablicated with 

silicon gate C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

Pin connection and function are identical to those of the TC74HCOO, and provided 

hysteresis characteristics (around 20% VCC) of all input enables transforming slowly 

changing input signals into sharply defined jitter-free output signals. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

· High Speed ..•...........•..... t pd:14ns(Typ.) at VCC:5V 

· Low Power Dissipation .....•... ICC:lflA(Max.) at Ta=25°C 

· High Noise Immunity ........... VH=0.9V at VCC:5V 

· Output Drive Capability ....... 10 LSTTL Loads 

· Symmertical Output Impedance .. I IOHI=IOL:4mA(Min.) 

· Balanced Propagation De1ays ... tpLH~tpHL 

Wide Operating Voltage Range .. VcC(opr):2V-6V 

· Pin and Function Compatible with 74LS132 

LOGIC DIAGRAM and 
INPUT OUTPUT WAVEFORM 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 

INPUT 

~
VHVP 

V A . ."'/ 
IN ( ) -,--- ~ -VN 

I I 
I 

Vee -, 
I , 

VOUT (y) 
OUTPUT 

I • I 

.J 

DIP14(3D14A-P) 

MFP14(F14GB-P) 

PIN ASSIGN~1ENT 

lA 1 14 Vee 

IB 2 13 4B 

1Y 3 12 4A 

2A 4 11 4Y 

2B 5 10 3B 

2Y 6 9 3A 

GND 7 8 3Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC132P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 '\, 7 V 

DC Input Voltage VIN -0.5 '\, V CC+O . 5 V 

DC Output Voltage VOUT -0.5 '\, V CC+O . 5 V 
-. 

Input Diode Current 11K ±20 mA 
--

Output Diode Current 10K ±20 rnA 
~-

DC Output Current lOUT ±25 mA 

DC VCC/Ground Current ICC ±50 mA 
1-------

Power Dissipation PD 500(DIP)*/180(MFP) mW 
r-----

Storage Temperature Tstg -65 '\, 150 °c 

Lead Temperature 10sec TL 300 °c 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2 '\,6 V 

Input Voltage VIN o '\,VCC V 

Output Voltage VOUT o '\,VCC V 

Operating Temperature Topr -40 '\, 85 °c 

o '\, 1000 (V CC=2. OV) 
Input Rise and Fall Time tr,tf o '\, sOO(VCC=4.sV) ns 

o '\, 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C 

VCC MIN. TYP. 

High-Level 2.0 0.8 1. 25 

Threshold Vp 4.5 2.25 2.7 
Voltage 

6.0 3.0 3.6 

Low-Level 2.0 0.4 0.75 

Threshold VN 4.5 1.35 1.9 
Voltage 

6.0 1.8 2.6 

2.0 0.20 0.5 
Hysteresis 

VH 4.5 0.4 0.8 Voltage 
6.0 0.6 1.0 

'1: 500mW in the range 
of Ta=-40°C '\, 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 30()mW. 

Ta=-40--85°C UNIT 
MAX. MIN. MAX. 

1.5 0.8 1.7 

3.15 2.25 3.15 V 

4.2 3.0 4.20 

1.0 0.3 1.2 

2.25 1. 35 2.25 V 

3.0 1.8 3.0 

1.0 0.20 1.0 

1.4 0.4 1.4 V 

1.7 0.6 1. 70 

• 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC132P/F 

DC ELECTRICAL CHARACTERISTICS (CONTINUED) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4o--85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 l.9 2.0 - 1.9 -
IOH=-20JLA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 

VIN= 6.0 5.9 6.0 - 5.9 - V 
Output Voltage 

VIH or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

IOL=20JL A 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIH 6.0 0.0 0.1 0.1 V 
Output Voltage 

- -
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - to.l - ±l.0 

Current pA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

Supply Current 

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

rrEST CONDITION 
Ta=25°C Ta=-40-85°C 

PARAMETER SYMBOL UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 4.5 8 15 19 - - ns 
Time tTHL 

6.0 - 7 13 - 16 

2.0 - 64 125 - 155 
Propagation Delay tpLH 4.5 - 16 25 - 31 ns 
Time tpHL 

6.0 - 14 21 - 26 

Input Capacitance CrN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD (Note 1) - 35 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/4 (per Gate) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC132P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT ICC(opr) TEST CIRCUIT 

Vee 6 ns 6 ns 

Vee 

VIN 

P.G. P.G. 

VOUT 

VOL 
Input waveform is the same as 

tpHL tpLH that in case of switching 

characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC133~ 
PRELIMINARY 

TC74HC133P 13 INPUT NAND GATE 

The TC74HCl33 is a high speed CMOS 13-INPUT NAND GATE fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 7 stages including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... t pd=lSns(Typ.) at VCC~5V 

Low Power Dissipation ......... ICC==ltlA(Max.) at Ta=25° C 

High Noise Immunity ........... VNIH=VNIL=2S% VCc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

· Symmetrical Output Impedance .. \IOH\=IOL=4mA(Min.) 

Balanced Propagation Delays ..• tpLH~tpHL 

· Wide Operating Voltage Range .. VCC(opr)=2V - 6V 

· Pin and Function Compatible with 74LS133 

LOGIC DIAGRAM 

Y 

DIP16(3Dlt5A-P' 

PIN ASSIGNMENT 

A 1 Vee 

B 2 15 M 

C 3 14 L. 

D 4 13 K 

E 5 12 J 

F 6 11 I 

G 7 10 H 

GND 8 9 y 

(TOp Vi ew) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC133P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC· Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr.tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE 

-0. 5 ~ 7 

-0. 5 ~ VCC+O. 5 

-0. 5 ~ VCC+O. 5 

±20 

±20 

±25 

±50 

500·$ 

-65 - 150 

300 

LIMIT 

2 'V 6 

o 'V VCC 

o 'V VCC 

-40 'V 85 

o 'V 1000 (V CC=2. OV) 
o 'V SOO(VCC=4.SV) 
o 'V 400(VCC=6.0V) 

UNIT 

V 

V 

V 

mA 

mA 

mA 

mA 

mW 

DC 

DC 

UNIT 

V 

V 

V 
DC 

ns 

.$ sOOmw in the range of 
Ta==-40°C-65 DC. 
and from Ta=6S DC up to 
85 D C derating factor 
of -IOmW/oC shall be 
applied until 30OmW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=2S DC Ta=-40-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

. VCC MIN. TYP. MAX • MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V 

Voltage - - -Input 
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20ILA 4.S 4.4 4.5 - 4.4 -

High-Level VIN= 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage 
VIH or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-S.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC133P 

00 ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4D-S5°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

I OL=20I1A 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL VIN=VIH 6.0 0.0 0.1 0.1 V 
Output Voltage 

- -

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 

Current ItA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

Supply Current 

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

Ta=25°C Ta=-40-S5°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
tTLH 

Output Transition 4.5 - S 15 - 19 
Time tTHL ns 

6.0 - 7 13 - 16 

2.0 - SO 150 - 190 

Propagation Delay 
tpLH 

4.5 20 30 3S - -
Time tpHL ns 

6.0 - 17 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 34 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fI~ICC 

SWITCHING CHARACTERISTICS TEST CIRCUIT 
6 ns 6ns 

r-----~-+~.-- vee 

P.G. 

ICC 0 r TEST CIRCUIT 

Input waveform is the same 
as that in case of switching 
characteristics test. 

I 
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IOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC137P/F 
PRELIMINARY 

TC74HC137P/F 3-TO-8 LINE DECODER/LATCH 
The TC74HC137 is a high speed CMOS 3-TO-8 LINE DECODER ADDRESS LATCH fabricated 

with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It is composed of a 3-bit input latches with a common GL input and 3-to-8 line decoder 
with enable input Gl and G2. The 3-bit binary data is stored into input latch on the 
"H" level of GL, determine which one of output;s will go low. Enable input Gl is held 
"L" level or G2 is held "H" level, decoding function is inhibited and all the 8 
outputs go high. 
2 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed ..••.••....•..••• t pd=23ns(Typ.) at VCC=5V r---------------------------~ 

• Low Power Dissipation ••.••• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity •..•..••. VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ..••.••.•••••• 10 LST1'L Loads 

• Symmetrical Output Impedance •••. IIOH I=IOL=4mA(Min.) 

• Balanced Propagation Delays ••.••..•••••.•• tpLH~tpHL 

• Wide Operating Voltage Range .•.••.• VCC(Opr.)=2V rv 6V 

• Pin and Function Compatible with 74LS137. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'V 7 V 
------------ -------- -- - ---- ------ ~-----~--~-~I_____- -----~---------_+--___________t 

DC Input Voltage VIN -0.5 'V VCC+O. 5 V 
------~----- - ------- ----- ----~--~--~-------------+--___1 

DC Output Voltage VOUT -0.5 'V VCC+0.5 V 
f--- -----~----------- ----------f---

Input Diode Current 11K ±20 mA 
f--- -------- ~---------r----~----------~-----__+--_______1 

Output Diode Current 10K ±20 rnA 
f-----~- ----~------- -

rnA DC Output Current lOUT ±25 
I--------=---~--~-----------------~---~ ------------ -- ------------+---___________t 

DC Vcc/Ground Current ICC ±50 rnA 
I-------~ ---~------ ----- -1------------ --- -----------+-------j 
Power Dissipation PD 500*(DIP) mW 

l80(MFP) 
1------------- --- --~-------

Storage Temperature Tstg -65 'V 150 °c 
~adT~;perat u-re ~-io~-;;;- t-T-L-----+----3-0-0------+----o-C-------i 

,,: 500mW in the range of Ta=-40°C-'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti 1 300mW. 

:~~) 
1 

M FP 1 e ( F 160 C - P ) 

PIN ASSIGNMENT 

A 1 

B 2 

e 3 
OL 4 

02 5 

G1 6 

Y7 7 

GND 8 

(TOP VIEW) 

Vee 
5 YO 

Yl 

3 Y2 

2 Y3 

Y40 

a Y5 

Y6 
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TRUTH TABLE 

INPUTS 
ENABLE 

GL G2 GI C 
X X L X 
X H X X 

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

L L H H 

L L H H 

L L H H 

H L H X 

X: Don't care 

LOGIC DIAGRAM 

SELECT 
INPUTS 

A 

C 

ENABLE 
INPUTS 

SELECT 
B A 

X X 
X X 

L L 

L H 
H L 

H H 

L L 
L H 

H L 
H H 

X X 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

OUTPUTS 

YO YI Y2 Y3 Y4 
H H H H H 
H H H H H 
L H H H H 

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

H H H H L 
H H H H H 

H H H H H 
H H H H H 

Output corresponding to 
L; all others, H 

TC74HC137P/F 

YS Y6 Y7 
H H H 
H H H 

H H H 

H H H 
H H H 

H H H 

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

stored address, 

.>0-_1_5_ YO 

:x>-_1_2_ Y3 

:x>-_l_l_ Y4 

Y6J 
:x>---Y7 

9 

7 

DATA 
OUTPUTS 

[ :: : 
GL~L.----____ : : 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC137P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER 

Supply Voltage 
--------

Input Voltage 

Output Voltage 
r----- -- - - - --

Operating Temperature 
r--------------.. --~--~------.- -~ ~--.--~--

Input Rise and Fall Time 

SYMBOL 

Vee 

VIN 
VOUT 

LrmT 

2"v6 

o "v Vee 

o ~" Vee 

UNIT 

- -r-~-----

V 

Topr -40 "v 85 °e 
-----.~-----~~ --_. ---- - - --

t r , tf 0 .lOOO(VCC=2.()V) 
On" ')00 (VCC=4. SV) ns 
o '0400 (vee=o. OV) 

DC ELECTRICAL CHARACTE RI STI CS 

PARAMETER SYMBOL TEST CONDIT ION 
Vee MIN. 

High- Leve 1 12.0 1.5 
VIH 

1
4

.
5 3. 15 

Input Voltage 
6.0 4.2 

--~ r-- -- ~--.-.-.-.- ._------_. ----~-----.-- --~- ------

2.0 
Low-Level Vn 4.5 
Input Voltage 

6.0 
f-------~----.--- --~-- ---

2.0 1.9 

VIN=Vm I ()H=-20)JA 4.5 4.4 
High-Leve l 

VOH 
6.0 5.9 

Output Voltage or VII, 
--- _.-

IOH=-4mA 4.5 4.18 

IOH=-5.2mi\ 6.0 5.68 
------------ - --1-' 

2.0 

VIN=VIH IOL=20\lA 4.5 
Low-Leve 1 6.0 
Output Voltage VOL or VIL TOL=4mi\ 4.5 

TOL=S.2mi\ 6.0 

Input Leakage 
lIN VIN=VeC or GND 0.0 

Current 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 
"'-~-0 

Ta=25°e Ta=-40",85°e 
TYP. MAX. MIN. MAX. 

UNIT 

1.5 
3.15 V 

4.2 
-----1------ --

0.5 0.5 
1. 35 1. 35 V 

1.8 1.8 
- -----_._--- r---~-

2.0 1.9 
4.5 4.4 

6.0 5.9 V 
-.-~---- -------- ---

4. 31 4.13 

').80 5.63 
-------

0.0 O. 1 O. 1 

0.0 0.1 0.1 

0.0 0.1 0.1 
----- V 

0.17 0.26 0.33 

0.18 0.26 0.33 

+0.1 _f 1. 0 
--r- ---. - -- - --- ------ ---------- )JA 

Quiescent 
ICC VlN=VCC or GND 6.0 4.0 40.0 

Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC137P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 
,-- Ta=25°C Ta=-40'\.J85°C 

PARAMETER SYMBOL TEST CONDITION VCC UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

4.5 - 8 15 - 19 tTHL 
6.0 - 7 13 - 16 
2.0 - 72 145 - 180 

Propagation Delay Time tpLH 
4.5 - 18 29 - 36 

(G1 - Y) tpHL 
6.0 15 25 31 - -

Delay Time tpLH 2.0 - 80 155 - 195 Propagation 
4.5 - 20 31 - 39 

(G2 - Y) tpHL 
6.0 - 17 26 - 33 

tpLH 2.0 - 112 220 - 275 
Propagation Delay Time 

4.5 - 28 44 - 55 
(GL - Y) tpHL 

6.0 24 37 - 47 - ns 

tpLH 2.0 - 100 195 - 245 
Propagation Delay Time 

4.5 39 49 - 25 -
(A, B, C - Y) tpHL 

6.0 - 21 33 - 42 
2.0 - 30 75 - 95 

Minimum Pulse Width 
tW(L) 4.5 - 8 15 - 19 

(GL) 
6.0 - 7 13 - 16 

2.0 - 10 50 - 65 
Minimum Set Up Time 

ts 4.5 - 2 10 - 13 
(A, B, C, - GL) 

6.0 - 2 9 - 11 

2.0 - 5 25 - 30 
Minimum Hold Time 

th 4.5 - 0 5 - 6 
(A. B. C, - GL) 6.0 - 0 5 - 5 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation 
CpD(l) - 65 - - -Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consulliption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. ICC(Opr.) = CPD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC137 P IF 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

A,B,C ~=:;:r----:i.. ..il----- V CC 

01,02 ~----GND 

~-::-::r-+-~-+--- VOH 

Yn 

ICC(Opr.) TEST CIRCUIT 

VCC 

A,B,C 

OND 

~~--VCC 

GL 

GND 

6ns 6ns 

* INPUT TRANSITION TIME IS THE SAME 

AS THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC137P/F 

TYPICAL APPLICATION 

STROBE 
DECODER 

ENABLE 

INPUT 
ADDRESS 

XO 

Xl 

X2 

X3 

X4 

X5 

(1 1 ') 

GL C B A G2 Gl 

YO Y1 Y2 Y3Y4 Y5 Y6Y'7 

,II I Y I, 
I 

1 J J 
') I ') 6 I ( 1 l J ( T 

GL C B A G2 G1 GL C B A G2 Gl GL C B A G2 Gl 

YO Y1 Y2 Y3 Y4 Y5 Y6 Y'7 YO Y1 Y2 Y3 Y4 Y5 Y6 Y'7 YO Y1 Y2 Y3 Y4 Y5 Y6 Y'7 

1191111? YI'YYYYY y , Y Y Y y y y 
0123456'7 8 9 10 11 12 13 14 15 16 1'7 18 19 20 21 22 23 

OUTPUTS 

6 Line to 64 Line Decoder with Input Address Storage 

TO FIVE 
OTHER 
DECODERS 
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:rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 
CMOS DIGITAL INTEGRATED CIRCUIT 

g"C74HCT137P CMOS DIGITAL INTEGRATED CIRCUIT 
PRELIMINARY 

TC74HCT137P/F 3-TO-8 LINE DECODER/LATCH 
The TC74HCT137 is a high speed CMOS 3-TO-8 LINE DECODER ADDRESS LATCH fabricated 

with silicon gate C2MOS technology. 
This device may be used as a level converter for interfacing TTL or NMOS to High Speed 
CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It is composed of a 3-bit input latches with a common GL input and 3-to-8 line decoder 
with enable input Gl and G2. The 3-bit binary data is stored into input latch on the 
"H" level of GL, determine which one of outputs wi;LI go low. Enable input Gl is held 
"L" level or G2 is held "H" level, decoding function is inhibited and all the 8 
outputs go high. 
2 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed t pd=23ns(Typ.) at VCC=5V 

• Low Pmver Dissipation •••••• ICC=4]JA (Max.) at Ta=25 DC 

• Compatible with TTL outputs VIH=2V(Min.), 
VIL=0.8V(Max.) 

• Output Drive Capability •.•.••......•. 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• IIOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

• Pin and Function Compatible with 74LS137 

ABSOLUTE MAXIMUM RATINGS 
PARA:1ETER SY:1BOL VALUE UNIT 

Supply Voltage Range VCC -0.5"v 7 V 

DC Input Voltage VIN -0. 5 "u V Cc+O . 5 V 

DC Output Voltage VOUT -0 . 5 "v V CC+O . 5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±20 rnA 
f-- --- r-----

DC Output Current lOUT ±25 rnA 

DC VCc/Ground Current ICC ±50 rnA 

Power Dissipation PD 500(DIP)* mW 

l80(MFP) 
~-

Storage Temperature Tstg -65 "v 150 °c 

Lead Temperature lOsec TL 300 °c 

.'. 500ml.J in the range of Ta=-40°C',-,65°C and from Ta=6SoC 
up to 85°C derating factor of -lOmW/oC shall be applied 
un til 300m~.J. 

DIP16{3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

A 1 16 Vce 

B 2 15 YO 

e 3 14 Yl 

GL 4 13 Y2 

02 5 12 Y3 

01 6 11 Y4 

Y7 7 10 Y5 

OND 8 9 Y6 

(TOP VIEW) 
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TRUTH TABLE 

INPUTS 
ENABLE SELECT 

GL G2 Gl C B 

X X L X X 

X H X X X 

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

L L H L H 

L L H H L 
L L .H H L 

L L H H H 

L L H H H 

H L H X X 

X DON'T CARE 

LOGIC DIAGRAM 

A 

SELECT 

INPUTS 

C 

ENABLE 

INPUTS 

A 

X 

X 

L 
H 

L 
H 

L 
H 

L 
H 

X 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT137P 

OUTPUTS 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

H H H H H H H H 

H H H H H H H H 

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

H H L H H H H H 

H H H L H H H H 

H H H H L H H H 

H H H H H L H H 

H H H H H H L H 

H H H H H H H L 

Output corresponding to stor ed address, 
L; all others, H 

YO 

Yl 

Y2 

Y3 
DATA 

Y4 OUTPUTS 

Y5 

Y6 

Y7 

TOSHIBA----------155--------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT137P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 4.5 rv 5.5 
Input Voltage VIN o '\, Vce 

Output Voltage VOUT o '\, Vee 
Operating Temperature Topr -40'\, 85 

Input Rise and Fall Time tr, tf O'\, 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level VIH Input Voltage 

Low-Level VIL 
Input Voltage 

High-Level VIN=VIH IOH=-20f.lA 

Output Voltage VOH 
or VIL IOH=-4mA 

Low-Level VIN=VIH 
IOL=20f.lA 

VOL 
Output Voltage or VIL IOL=4mA 

Input Leakage 
lIN Current VIN=Vee or GND 

ICC VIN=VeC or GND 
Quiescent 

Per input: VIN=0.5V or 
Supply Current IC 2.4V 

Other inputs:Vee or GND 

UNIT 

V 

V 

V 

°e 

ns 

roo--

Vce MIN. 
4.5 
( 2.0 

5.5 
4.5 

( -
5.5 

4.5 4.4 

4.5 4.18 

4.5 -

4.5 -

5.5 -
5.5 -

5.5 -

INPUT ana UUII-'Ur 

EqUIVALENT CIRCUIT 

INPUT I OUTPUT 

Ta=25°C Ta=-40'V85°e 
UNIT 

TYP. MAX. MIN. MAX. 

- - 2.0 - V 

- 0.8 - 0.8 V 

4.5 - 4.4 -
V 

4.31 - 4.13 -
0.0 0.1 - 0.1 

V 
0.17 0.26 - 0.33 

- ±O.l - ±l.0 

lJA 
- 4.0 - 40.0 

- 2.0 - 2.9 rnA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT137P 

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

r--- Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC UNIT 
MIN. TYP. MAX. MIN. MAX. 

Output Transition Time 
tTLH 

4.5 - 8 15 - 19 
tTHL 

Propagation Delay Time tpLH 
4.5 - 25 39 - 49 

(Gl - Y) tpHL 

Propagation Delay Time tpLH 
4.5 24 37 46 - -

(G2 - 1) tpHL 

Propagation Delay Time tpLH 
4.5 - 34 52 - 65 

(GL - Y) tpHL 

Propagation Delay Time tpLH 
4.5 29 45 56 - - ns 

(A, B, C - y) tpHL 

~inimum Pulse Width 
tw(L) 4.5 - 8 15 - 19 

(GL) 
--

~1inimum Set Up Time 4.5 - 2 10 - 13 ts 
(A, B, C - GL) 

--~--

:'[inimum Ho Id Time 

(A, B, C - GL) 
th 4.5 - - 5 - 5 

f--

Input Capacitance CIN - 5 10 - 10 

Pmver Dissipation pF 
CPD(l) - 68 - - -

Ca~acitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.)=CpD • VCC • fIN+ ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT137P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

A,B,O 3.0 V 3.0 V 

A,B,O 
Ol,G2 OV OV 

3.0 V 

OV 

L. _________________________________________ --I 

ICC(O r.) TEST CIRCUIT 

6ns 6;:~1 

INPUT 
~r----vcc 

~o~~~ \--- GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT137P 

TYPICAL APPLICATION 

STROBE 

DECODER 
ENABL E 

INPUT 

ADDRESS 

X 

X 

X 

X 

X 

X 

0 

1 

2 

3 

4 

5 

) I ) 

GL C B A 0201 

YO Yl Y2 Y 3 Y4 Y5 Y6 Y7 

] ? ( ~ ~ ~ 9 ~ 
'------v-----' 

I 

f 1 
(:1 J b I I 

OL C B A 02 01 OL C B A 02 Gl 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

,y"I/Yi YYII~I'I 
01234567 8 9 10 11 12 13 14 15 

1 

I 
'J 

~ I f 
OL C B A 0201 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

1,11'1111 
1617 18 19 2021 22 23 

~--------------------------~v~----------------------------~ 

OUTPUTS 

6 Line to 64 Line Decoder with Input Address &Drage 

TO FIVE 
OTHER 

DECODERS 
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~OSHIBA INT~GRATED CIRCUIT TECHNICAL DATA 

~C74HC138P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC138P/F 3-TO-8 LINE DECODER 

The TC74HC138 is a high speed CMOS DECODER (3-8 LINE) fabricated with silicon gate 
C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
If the device is enabled, 3 binary select inputs (A,B and C) determine which one of 
outputs will go low. 
Enable input Gl is held "L" level or either G2A or G2B is held "H" level, decoding 
function is inhibited and all the 8 outputs go high. 
3 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed .•.................. t pd=17ns(Typ.) at VCC=SV 

Low Power Dissipation ......... ICC=4~A(Max.) at Ta=2SoC 

High Noise Immunity .•.•....... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. JIOHJ=IOL=4mA(Min.) 

Balanced Propaga t ion Delays ... tp LH ~ tpHL 

. Wide Operating Voltage Range .. VCC(opr)=2V- 6V 

Pin and Function Compatible with 74LS138. 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Vee Vee 

INPUT O--'VV\r--4- ~~~-<:l OUTPUT 

GND 

DIPI6(3DI6A-P) 

16~ 
1 

MFP~6(FI6Ge-p) 

PIN ASSIGNMENT 

A 1 

B 2 

C :3 

02A 4 

G2B 5 

01 6 

OND 8 

(TOP VIEW) 

16 Veo 

15 YO 

UYl 

13 Y2 

12 Y3 

11 y4 

10 Y5 

9 Y6 
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TC74HC138P/F 

LOGIC DIAGRAM 

Yo 

Y1 

A 

Y2 

SELECT 
INPUTS B Y3 DATA 

OUTPUTS 
Y~ 

Y5 

Y6 

4 
Y7 

G2A 
ENABLE 

G2B 
5 

INPUTS 
G1 

6 

TRUTH TABLE 
INPUTS OUTPUTS 

ENABLE SELECT SELECTED OUTPUT 
- - - - - - - -

Gl G2A G2B C B A YO Yl Y2 Y3 Y4 Ys Y6 Y7 

L X X X X X H H H H H H H H NONE 

X H X X X X H H H H H H H H NONE 

X X H X X X H H H H H H H H NONE 

H L L L '1 L L H H H H H H H YO 
-

H L L L L H H L H H H H H H Yl 

H L L L H L H H L H H H H H Y2 
-

H L L L H H H H H L H H H H Y3 

H L L H L L H H H H L H H H Y4 
-

H L L H L H H H H H H L H H Ys 
-

H L L H H L H H H H H H L H Y6 

H L L H H H H H H H H H H L Y7 

X Don't Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC138P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 '\.. 7 V 

DC Input Voltage VIN -0.5 '\.. V CC+O . 5 V 

DC Output Voltage VOUT -0.5 '\.. VCC+O. 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCe/Ground Current ICC ±50 rnA 

Power Dissipation PD 500(DIP)*/180(MFP) mW 
Storage Temperature Tstg -65 '\.. 150 °c 

Lead Temperature lOsec TL 300 °c 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2'\..6 V 

Input Voltage VIN o '\.. VCC V 

Output Voltage VOUT o '\.. VCC V 

Operating Temperature Topr -40 '\.. 85 °c 

o '\.. 1000(VCC=2.0V) 
Input Rise and Fall Time tr,tf o '\.. 500(VCC=4.5V) ns 

o '\.. 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C 

PARAMETER SYMBOL TEST CONDITION 
VCC NIN. TYP. 

2.0 1.5 -
High-Level 

VIH 4.5 3.15 -Input Voltage 
6.0 4.2 -
2.0 - -

Low-Level 
VIL 4.5 Input Voltage - -

6.0 - -
2.0 1.9 2.0 

IOH=-20.uA 4.5 4.4 4.5 
High-Level VIW 

Output Voltage VOH 6.0 5.9 6.0 
VIH or VIL IOH=-4mA 4.5 4.18 4.31 

IOH=-5.2rnA 6.0 5.68 5.80 

* 500mW in the range 
of Ta=-40°C '\.. 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 

Ta=-4o--85 ° C 
UNIT 

MAX. MIN. MAX. 

- 1.5 -

- 3.15 - V 

- 4.2 -
0.5 - 0.5 

1. 35 - 1. 35 V 

1.8 - 1.8 

- 1.9 -
- 4.4 -
- 5.9 - V 

- 4.13 -
- 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC138P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4o-85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20.aA 4.5 - 0.0 0.1 - 0.1 

Low-Level 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIH or VIL IOL=4rnA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2rnA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIWVCC or GND 6.0 - - ±O.l - ±1.0 

Current ItA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
Supply Current 

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

Ta=25°C Ta=-40-85 ° C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition 4.5 - 8 15 - 19 
Time tTHL ns 

6.0 - 7 l3 - 16 

2.0 - 84 165 - 205 

Propagation Delay Time 
tpLH 

4.5 - 21 33 - 41 
tpHL ns 

"-
(A,B,C - Y) 6.0 - 18 28 - 35 

2.0 - 72 145 - 180 

Propagation Delay Time 
tpLH 

4.5 - 18 29 - 36 
tpHL ns 

(G, G - Y) 6.0 - 15 25 - 31 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 57 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCC·fIN+lcc 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC138P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A,B,C,G 

GND 

Y 
( IN-PHASE) 

ICC(opr) TEST CIRCUIT 

Yo 

P. G. ~----l 

;to 

• Input transition time is the same as 
that in case of switching characteristics 
tes t. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

CMOS DIGITAL INTEGRATED CIRCUIT TC74HCT138P/F 
PRELIMINARY 

TC74HCT138P/F 3-TO-8 LINE DECODER 

The TC74HCT138 is a high speed CMOS DECODER (3-8 LINE) fabricated with silicon 
gate C2MOS technology. 
This device may be used as a level converter for interfacing TTL or NMOS to High Speed 
CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
If the device is enabled, 3 binary select inputs (A, B and C) determine which one of 
outputs will go low. 
Enable input Gl is held "L" level or either G2A or G2B is held "H" level, decoding 
function is inhibited and all the 8 outputs go high. 
3 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 
All inputs are equipped with protection circuits ~gainst static discahrge or transient 
excess voltage. 

FEATURES: 

• High Speed t pd=22ns(Typ.) at VCC=5V 

• Low Power Dissipation ••••• ICC=4~A(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 •••• IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays •••••••••••••• tpLH~tpHL 

• Pin and Function Compatible with 74LS138 

INPUT and OUTPUT EQUIV~LENT CIRCUIT 

INPUT o-ANv---+ { ""--+----0 0 UTPUT 

GND 

GND 

16 

1 

DIP16(3D16A-P) 

l6~ 
~~ 

1 

MFP16(FI6GC-P) 

PIN ASSIGNMENT 

A 1 

B 2 

C :3 

G2A 4 

G2B 5 

Gl 6 

Y77 
OND 8 

(TOp View) 

16 VCC 

15 YO 

14 Yl 

13 Y2 

12 Y3 

11 Y4 

10 Y5 

9 Y6 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT138P/F 

LOGIC DIAGRAM 

YO 

Yl 
A 

Y2 

SELECT 

INPUTS B Y:3 
DATA 

Y4 OUTPUTS 

C Y5 

Y6 

G2A 4. ~ABLE{ G2B 5 
INPUTS 

l Gl 6 

TRUTH TABLE 

INPUTS OUTPUTS 

ENABLE SELECT SELECTED OUTPUT 

Gl G2A G2B C B A YO Yl Y2 Y:3 Y4. Y5 Y6 Y7 

L X X X X X H H H H H H H H NONE 

X H X X X X H H H H H H H H NONE 

X X H X X X H H H H H H H H NONE 

H L L L L L L H H H H H H H YO 

H L L L L H H L H H H H H H Yl 

H L L L H L H H L H H H H H Y2 

H L L L H H H H H L H H H H Y3 

H L L H L L H H H H L H H H Y4 

H L L H L H H H H H H L H H Y5 

H L L H H L H H H H H H L H Y6 

H L L H H H H H H H H H H L Y7 

X DONI T CARE 
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Ab~ULUlt MHAIMUM RATINGS 
PARAHETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 
DC VCc/Ground Current ICC 
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE 

-0.5 '\., 7 

-0. 5 '\., V Cc+O. 5 

-0 . 5 '\., V CC+O . 5 

±20 

±20 

±25 

±50 

500 (DIP)~" 
180(MFP) 

-65 '\., 150 

300 

LIHIT 

4.5"u 5.5 

o '\., Vec 

a'\., VCC 

-40"u 85 

O"u 500 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

mA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

TC74HCT138P/F 

* 500mW in the range 
of Ta=-40 °c "u 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -IOmWjOC 
shall be applied 
until 300mW. 

~ Ta=25°C Ta=-4OVS5°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

High-Level 
VIH 

4.5 
Input Voltage ~ 2.0 - - 2.0 -

5.5 

Low-Level 4.5 

Input Voltage 
VIL ~ - - O.S - 0.8 I 5.5 

High-Level IOH=-20flA 4.5 4.4 4.5 - 4.4 -
VOH 

VIN=V1H V 
Ouptut Voltage 

or VIL IOH=-4mA 4.5 4.lS 4.31 - 4.13 -

IOL=20flA 4.5 - 0.0 0.1 - 0.1 i 
Low-Level VIN=VIH 

VOL 
Output Voltage or V1L IOL=4mA 4.5 - 0.17 0.26 0.33 -
Input Leakage 

lIN VIN=VCC GND 5.5 - - ±O.l - ±l.0 flA Current 
or 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT138P/F 

DC ELECTRICAL CHARACTERISTICS 
;--- Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION VCC UNIT 
MIN. TYP. MAX. MIN. MAX. 

ICC VIN=VCC or GND 5.5 - - 4.0 - 40.0 f.lA 
Quiescent 

Per Input: VIN=2.4V 
Supply Current IC or 0.5 5.5 - - 2.0 - 2.9 rnA 

Other Input: VCC or 
GND 

AC ELECTRICAL CHARACTERISTICS 
~ Ta=25°C Ta=-40v85°C 

PARAMETER SYMBOL TEST CONDITION 
VCC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 

Propagation Delay Time tpLH 
(G1 - Y) 4.5 - 26 41 - 51 

tpHL 
ns 

Propagation Delay Time tpLH 
4.5 30 47 59 

(G2 - Y) - -
tpHL 

Propagation Delay Time tpLH 
(A, C, - y) 4.5 - 32 50 - 63 

B, tpHL 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
CpD (1) - 65 - - -Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 
A,B,C 

Gl,G2A,G2B 

OUTPUT 
(AT POSITIVE PULSE) 

Y 

OUTPUT 
(AT NEGATIVE PULSE) 

Y 

ICC(Opr.) TEST CIRCUIT 

P.G. 1-----....... 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT138P/F 

YO 
--2-0'{l;------- vee 

GND 

Y7 
6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT. 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC139P/~ 
PRELIMINARY 

TC74HC139P/F DUAL 2-TO-4 LINE DECODER/DEMULTIPLEXER 
The TC74HC139 is a high speed CMOS DUAL TWO LINE TO FOUR LINE DECODER/DEMULTIPLEXER 

fabricated with silicon gate C2MOS technology. 

The active low enable input can be used for gating or can be used as a data input for 

demultiplexing applications. 

While the enable input is held high, all four outputs are fixed in high logic level 

independent of the other inputs. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed ........•........... t pd=16ns(Typ.) at VCC=5V 

Low Power Dissipation .••...... ICC=4/lA(Max.) at Ta=2SoC 

High Noise Immunity ........... VNIH=VNIL=28% VCC(Min.) 

Output Drive Capability •...... lO LSTTL Loads 

Symmetrical Output Impedance .. ]IOH]=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

. Wide Operating Voltage Range .. VCC(opr)=2V-6V 

Pin and Function Compatible with 74LS139 

DIP16(3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT INPUT and OUTPUT EQUIVALENT CIRCUIT 

IG 1 16 Vcc 

1A 2 15 2G Vcc Vcc 

1B 3 14 2A 

1Yo 4 13 2B INPUT OUTPUT 
1Y1 5 12 2Yo 

1Y2 6 11 2Y1 

1Y3 7 10 2Y2 

GMD 8 9 2Y3 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC139P/F 

BLOCK DIAGRAM 

INPUTS OUTPUTS 

ENABLE SELECT 
- - - -

G B A YO Y1 Y2 Y3 

H X X H H H H 

L L L L H H H 

L L H H L H H 

L H L H H L H 

L H H H H H L 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5-7 

DC Input Voltage VIN -0. 5 - V CC+O . S 

DC Output Voltage VOUT -0.5- VCC+O.S 

Input Diode Current 11K ±20 

Output Diode Current 10K ±20 

DC Output Current lOUT ±25 

DC VCe/Ground Current ICC ±SO 

Power Dissipation PD SOO(DIP)*/180(MFP 

Storage Temperature Tstg -65 -150 

Lead Temperature 10sec TL 300 

SELECTED Note 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

OUTPUT X : Don't 

NONE 
-
YO 

Y1 

Y2 

Y3 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

lIE 500rnW in the range of Ta=-40°C-65°C. and from Ta=6SoC up to 
85°e derating factor of -10mW/oC shall be applied until 300mW. 

care 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VIN=VIH High-Level 
VOH Output Voltage or VIL 

Low-Level VIN=VIH 

Output Voltage VOL 
or VIL 

Input Leakage 
lIN VIN=Vee eurrent 

Quiescent Suppl 
Iec VIN=Vee Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

LIMIT UNIT 

2 '\,6 V 

o '\, Vee V 

o '\, Vee V 

-40'\, 85 °e 

o '\, 1000 (VeC'=2. OV) 
o ~,500(Vec=4.5V) ns 
o '\, 400 (Vce=6. OV) 

CONDITION 
Vee MIN. 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 -
4.5 -
6.0 -

2.0 1.9 

IOW:-2OlJA 4.5 4.4 

6.0 5.9 

IOH=-4mA 4.5 4.18 

IOH=-5.2mA 6.0 5.68 

2.0 -

IOL=2O lJA 4.5 -
6.0 -

IOL=4mA 4.5 -

IOL=5.2mA 6.0 -

or GND 6.0 -

or GND 6.0 -

TC74HC139P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=25°C Ta=-40'\,85°e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 .- 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

lJA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC139P/F 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 95 
Output Transition tTLH 4.5 8 15 19 - -Time tTHL 

6.0 - 7 13 - 16 

2.0 - 76 150 190 
Propagation Delay tpLH 4.5 - 19 30 - 38 ns 
Time A,B-Y tpHL 

6.0 - 16 26 - 33 

2.0 - 68 135 170 
Propag~ tion Delay tpLH 4.5 - 17 27 - 34 
Time G - Y tpHL 

6.0 - 14 23 - 29 

Input Capacitance CrN - 5 10 - 10 
Power Dissipation 

pF 
CpD - 49 - - -Capacitance (Note 1) 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPDoVCC·fIN+ICC/2 (per Decoder) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A,B,G 
INPUT 

y 
IN-PHASE 

OUTPUT 

y 
OUT-oF-PHASE 

OUTPUT 

Vee 

OND 

vOH 

VOL 

TOSHIBA----------

ICC(opr) TEST CIRCUIT 

VCC=5V 

Yo 

p.o. A Yl 

* B Y2 

0 

aND Y3 

• Input waveform is the same as that in 
case of switching characteristics teat. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA -

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC147P 
PRELIMINARY 

TC74HC147P 10-TO-4 LINE PRIORITY ENCODER 

The TC74BC147 is a high speed CMOS 10-TO-4 LINE PRIORITY ENCODER fabricated with 
silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
This encoder features priority encoding of the inputs to ensure that only the highest 
order data line is encoded. Nine input lines are encoded to a four line BCD output. 
The implied decimal zero condition requires no input condition as zero is encoded 
when all nine data lines are at a high logic level. All data inputs and outputs are 
active at the low logic level. 
All inputs are equipped with protection circuits against static discharge or transien 
excess voltage. 

FEATURES: 
• High Speed t pd=16ns(Typ.) at VCC=5V 

• Low Power Dissipation ...•.. ICC=4~A(Max.) at Ta=25°Cr-__________________________ ~ 

• High Noise Immunity ....•...• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ......•......• 10 LSTTL Loads 

• Symmetrical Output Impedance •.•. /IOH/=IOL=4rnA(Min.) 

• Balanced Propagation Delays ••..•..••.••..• tpLH~tpHL 

• Wide Operating Voltage Range •.••.•. VCC(Opr.)=2V'V 6V 

• Pin and Function Compatible with 74LS147 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vce -0.5'V 7 V 
----~-~-~----~------~~-

DC Input Voltage VIN -0.5 '\, VCc+O. 5 V 
~----- .-- ---- ------------- ----- - --~-----_+___----4 

DC Output Voltage VOUT -0.5 '\, V CC+O. 5 V 
f--~--- ---.--~------ - -- ~------- --~- ~- ------ >.--

Input Diode Current 11K ±20 rnA 
~----------- ------------- --- ---->.----- f--------------------f-------j 

Output Diode Current 10K ±20 rnA 
f----- ------- ---.--- ----~~--- - ------- f-----------f-------------------+-------l 

rnA DC Output Current lOUT ±25 
I-------------~----------~-- ------~- ------------+-----1 
DC Vcc/Ground Current ICC ±50 

f--------- --- -----------~--- -~ ---------

Power Dissipation 

f---------- -- ------------

Storage Temperature 
~-

Lead Temperature lOsec 

-65 '\, 150 

300 

rnA 

mW 

,,; SOOmW in the range of Ta=-40 °c 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti1300mW. 

DIP16(3D16A~P) 

PIN ASSIGNMENT 

5 2 

8 5 

o 6 

B 7 

GND 8 

(TOl' VIEW) 
NO NO CONNECTION 

16 VOO 

15 NO 

14 D 

13 3 

11 1 

10 9 

9 A 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC147P 

TRUTH TABLE 

IN PUTS 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 : Don't Care 

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 

LOGIC DIAGRAM 

11 
1 

12 
2 

A 

13 
3 

1 
4 

B 

2 
5 

3 
6 

C 

4 
7 

5 
8 D 

10 
9 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"v6 
f------ -.-----------.- ."--_._-- -----~ ---" 

Input Voltage VIN o "v Vee 
------~- -------- ~.-.--- r--

Output Voltage VOUT o "v Vee 
--f----.----

Operating Temperature Topr -40 '1., 85 

Input Rise and Fall Time t r , tf 0,\,1000 (VCC=2. OV) 
0 ,\,500 (VCC=4. SV) 
0 'V 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

I 

2.0 

VIN=VIH IOH=-20wA 4.5 
High-Level 

VOH I 6.0 
Output Voltage or VIL ~H=-4mA 4.5 

I IOH=-5. 2mA 6.0 
f----~-- .•.. - .----... - - ---.- .- . - - .. ---- -----i 

2.0 

VIN=VIH ~20:A 4.5 
Low-Level 6.0 

VOL Output Voltage or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 
-----~.--.--.-- - --- - ------ - l~ _ ___ 
Input Leakage 

lIN VIN=VCe or GND 6.0 
Current 

-~--~-.-.----------- - ---- .. ----~-~ -<--------.. ~---- - ._-------

Quiescent 
ICC VIN=Vce or GND 6.0 

Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-
-
-

-

-

TC74HC147P 

INPUT and OUTPUT 
EGUIVALENT CIRCUIT 

Ta=2soe Ta=-40"v85°e 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -

6.0 - 5.9 -

4.31 - 4.13 -

5.80 - ').63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 
0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

wA 
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TOSHIBA INl'EGRATED CIRCUIT TECHNICAL DATA 

TC74HC147P 

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

Ta=2S0C Ta=-40"'85°C UNIT PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 9S 
Output Transition Time 4.S - 8 lS - 19 tTHL 

6.0 - 7 13 - 16 ns 
tpLH 2.0 - 76 1S0 - 190 

Propagation Delay Time tpHL 4.5 - 19 30 - 38 
6.0 - 16 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 

Capacitance CpD(l) - 37 - - -
Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation 

hereunder. 

ICC(Opr.) CpD • VCC • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

OUTPUT 
(IN-PHA SE) 

OUTPUT 
( OUT-OF-PHASE) 

6ns 6ns 

Veo 

t-___ GND 

TEST WAVEFORM 

1----+--01 1 
GND 

VOC=5V 

A 

B 

o 
D 

* INPUT TRANSITION TIME IS THE SAME AS 
THAT IN CASE OF SWITCHING CHARACTER
ISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC148P 
PRELIMINARY 

TC74HC148P 8-TO-3 LINE PRIORITY ENCODER 

The TC74HC148 is a high speed CMOS 8-TO-3 LINE PRIORITY ENCODER fabricated with 
silicon gate C2MOS technology. It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power dissipation. The encoder 
detects "L" level of the highest order among eight input signals and outputs the 
corresponding signal position in binary code. The inputs are eight input signals of 
o through 7 and input EI and when EI is set to "H" level, the encode operation is 
inhibited making all the outputs at "H" level. The encoded output appears on three 
signal lines AO through A2 in binary. Outputs EO and GS are the outputs to indicate 
the operational mode of encoder and used when the number of bits is to be increased 
by cascade connection. All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 
• High Speed t pd=16ns(Typ.) at Vce=5V 

• Low Power Dissipation .••.•. IeC=4~A(Max.) at Ta=25°e 

• High Noise Immunity ....•.••. VNIH=VNIL=28% VeC(Min.) 

• Output Drive Capability •....••.•..... 10 LSTTL Loads 

• Symmetrical Output Impedance ...•. !IOH!=IOL=4rnA(Min.) 

• Balanced Propagation Delays .........•••••. tpLH~tpHL 

• Wide Operating Voltage Range .••...• VeC(Opr.)=2Vf\,6V 

• Pin and Function Compatible with 74LS148 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5",7 V 

DC Input Voltage VIN -0.5 '" VCC+O. 5 V 
~~--------- ----~--f--~--

De Output Voltage VOUT -0 . 5 '" V CC+O . 5 V 
-------------------~-------f----
Input Diode Current 11K ±20 mA 
~------------------------ f--------

Output Diode Current 10K ±20 rnA 
f---~ ---------~---- ------e--

DC Output Current lOUT ±25 rnA 
-- ------r----

DC Vec/Ground Current ICC :1:50 rnA 
f-- --.-~ -----------.~----, ------ --~-~-

Power Dissipation PD 500 i ( mW 

f----------------- ----------- ------

Storage 
f------

Temperature Tstg -65 '" 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40°C "'_65°C -and. from Ta=65°C 
up to 85°C derating factor of -10mW/oC shall be applied 
ur,t i 1 300mW. 

DIP16 (3D16A-P) 

PIN ASSIGNMENT 

4 1 16 Vee 

5 2 15 EO 

6 3 14 GS 

7 4 13 3 

EI 5 12 2 

A2 6 11 1 

A1 7 10 0 

GND b 9 AO 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC148P 

TRUTH TABLE 

INPUT S OUTPUTS 

EI 0 1 2 3 4 5 6 7 A2 Al AO as EO 
X: Don't Care 

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 L 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 

LOGIC DIAGRAM 

EI 5 

0 
10 

1 11 as 

2 12 

13 
IDJ 

3 

4 
1 

2 A2 
5 

6 3 
Al 

4 
7 

AO 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2"v6 

Input Voltage VIN o "v VCC 

Output Voltage VOUT o "v VCC 
Operating Temperature Topr -40 "v 85 

Input Rise and Fall Time t r , tf o "v 1000 (VCC=2. OV) 
o ~,500(VCC=4.5V) 

. 0 "v 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 High-Level 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level Vn 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH=-20)JA 4.5 
High-Level 

VOH 6.0 
Output Voltage or VIL IOH=-4mA 4.5 

IOH=-5.2mA 6.0 
--e--

2.0 

VIN=VIH IOL=20)JA 4.5 
Low-Level 6.0 

VOL Output Voltage or VIL .IOL =4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=VCC or GND 6.0 

Current 

Quiescent 
ICC VIN=VCC or GND 6.0 Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-
-
-

-

-

TC74HC148P 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40"v85°C 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

OUTPUT 

UNIT 

V 

V 

V 

V 

)JA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC148P 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40'V85°C UNIT 

Vec MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 76 150 - 190 
4.5 - 19 30 - 38 

(IN - AO, A1, A2) tpHL 6.0 - 16 26 - 33 
2.0 84 165 205 

ns 
tpLH - -Propagation Delay Time 
tpHL 4.5 - 21 33 - 41 

(IN - EO, GS) 6.0 - 18 28 - 35 

Propagation Delay Time tpLH 2.0 - 60 120 - 150 

tpHL 4.5 - 15 24 - 30 
(EI - EO) 

6.0 - 13 20 - 2~_ 

Propagation Delay Time tpLH 2.0 - 56 ll5 - 145 

(EI - GS) 4.5 - 14 23 - 29 tpHL 
6.0 - 12 20 - 25 

Propagation Delay Time tpLH 2.0 - 64 125 - 155 

(EI - AO, AI, A2) tpHL 4.5 - 16 25 - 31 
6.0 - 14 21 - 26 

Input Capacitance CIN - 5 10 10 

Power Dissipation pF 
CpD(l) - 57 - - -Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD • VCC • fIN 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

VCC 

INPUT 

~---GND 

OUTPUT 
( IN-PHASE) 

VOH 
OUTPUT 

(0 UT-OF-FAHS E) 

TYPICAL APPLICATION 

4-bit CASCADE CONNECTIO~ 

15 14 13 12 11 10 9 8 

76543210 

EI 

as A2 Al AO 

Priority Flag 

-----------------------------------------------183 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC148P 

ICC(Opr.) TEST WAVEFORM 
VCC=5V 

*; INPUT WAVEFORM I S THE SAME AS THAT IN 

CASE OF SWITCHING CHARACTERISTICS TEST. 

7 6 5 4 3 2 1 0 

7 6 5 4 3 2 1 0 

EIN EO 

EO="L" 
With IN = ":H" 

T C74HC 08 

A3 A2 Al AO 
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~SHI8A INTEGRATED CIRCUIT TECHNICAL DATA 

IC74HC151P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC151P/F 8-CHANNEL MULTIPLEXER 

The TC74HCl5l is a high speed CMOS 8-CHANNEL MULTIPLEXER fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. One of the eight data input 
signal (DO - D7) is selected by a three-bit address input (A, B, C) and the selected 
data will be provided on two outputs; a non-ipvering output (y) and a invering output 
(W). A strobe input is provided to control the output conditions; a low level on the 
strobe input brings the selected data on the outputs. On the other hand a high level 
on the strobe input provides the low level with Y output and the high level with W 
output without regard to the other input conditions. 
All outputs are equipped protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed .......•......... t pd=22ns(Typ.) at VCC=5V,.....-____________ --J 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ............... 10 LSTTL Loads 

• Symmetrical Output Impedance ..•....... IIOHI=IOL=4mA 

• Balanced Propagation Delays ...........•... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr. )=2V 'V 6V 

• Pin and Function Compatible with 74L8151 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER· SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 

DC Input Voltage VIN -0 . 5 'V V Cc+O . 5 V 

DC Output Voltage VOUT -0 . 5 'V V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCe/Ground Current ICC ±50 rnA 

500 (DIP)* 
mW Power Dissipation PD l80(MFP) 

Storage Temperature Tstg -65 'V 150 °c 

Lead Temperature lOsec TL 300 °c 

* 500rnW in the range 0 f Ta=-40 ° C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -10mW/oC shall be applied 
until 300mW. 

DIP16(3D16A-P) 

16~ 
MFP16(F16Ge-p) 

PIN ASSIGNMENT 

D3 1 16 Vee 

D2 2 15 D4 

Dl :3 14 D5 

DO 4 13 D6 

Y 5 12 D7 

W 6 11 A 

STROBE 7 10 B 

GND 8 9 e 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC151P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

SELECT 8TROBE 
Y W 

C B A 8 

X X X H L H 

L L L L DO DO x : Don't Care 

L L H L D1 D1 

L H L L D2 D2 

L H H L D3 D3 

H L L L D40 D40 

H L H L D5 D5 
-H H L I, D6 D6 
-

H H H L D'7 D'7 

LOGIC DIAGRAM 

'7 w STROBE 

y 
4 

DO 
80 

80 
SO 

3 Sl 
D1 

S1 
81 

2 S2 
D2 

82 82 

1 S3 
D3 

S3 83 

D4 
15 84 

84 
84 

14 85 
D5 

85 
85 

13 86 
D6 

86 
86 

D'7 12 

S'7 

11 
A 

10 
B 

9 
C 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC151P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2"u6 V 
--1-----

Input Voltage VIN o "u VCC V 

Output Vo ltage VOUT o "u VCC V 

Operating Temperature Topr -40"u 85 °c 

Input Rise and Fall Time t r • tf 0'\,1000 (VCC==2. OV) 
o "u 500(VCC=4.5V) ns 
o "u 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. 

2.0 1.5 High-Level 
VIH 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level VIL 4.5 -
Input Voltage 

6.0 -
2.0 1.9 

VIN=VIH IOH=-20)JA 4.5 4.4 
High-Level 

VOH 
6.0 5.9 

Output Voltage or VIL IOH=-4mA 4.5 4.18 

I OH=-5.2mA 6.0 5.68 
--~-~f-

2.0 -

VIN=VIH IOL=20)JA 4.5 -
Low-Level 6.0 -

VOL Output Voltage or VIL IOL=4mA 4.5 -
IOL=5.2mA 6.0 -

Input Leakage 
lIN VIN=VCC or GND 6.0 -Current 

Quiescent 
ICC VIN=VCC or GND 6.0 -

Supply Current 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee Vee 

INPUT 

Ta=25°C Ta=-40"u85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4~0 - 40.0 

UNIT 

V 

V 

V 

V 

)JA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC151P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r7 tf=6nS) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 

6.0 7 13 16 - -
2.0 - 84 165 - 205 

Propagation Delay Time tpLH 
4.5 - 21 33 - 41 

(D - W) tpHL 6.0 - 18 28 - 35 

Propagation Delay Time tpLH 2.0 - 80 160 - 200 

(D - Y) 
4.5 - 20 32 - 40 

tpHL 6.0 - 17 27 - 34 

Delay Time tpLH 2.0 - 56 115 - 145 
Propagation 

4.5 - 14 23 - 29 
CST - W) tpHL ns 

6.0 - 12 20 - 25 

tpLH 2.0 - 52 105 - 130 
Propaga tion Delay Time 

4.5 - 13 21 - 26 
(ST - y) tpHL 6.0 - 11 18 - 22 

Propagation Delay Time tpLH 
2.0 - 104 205 - 255 

(A, 
4.5 - 26 41 - 51 

B, C - W) tpHL 
6.0 22 35 43 - -

tpLH 2.0 - 100 195 - 245 
Propagation Delay Time 

4.5 - 25 39 - 49 
(A, B, C - y) tpHL 6.0 21 33 42 - -

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CPD(l) - 75 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC151P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

r------VCC 
A,B,G 

'------GND 

Y or W 

ICC(opr.) TEST CIRCUIT 

P • G. t---+----IA 

* 
OTHERS 

VCC=5V 

W 

Y 

* 

Dn '------GND 

r---+-'""\ t----VOH 

Y 

W VOH 

INPUT WAVEFORM IS THE SAME AS THAT IN 

CASE OF SWITCHING CHARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT~ 

C2MOS DIGITAL INTEGRATED CIRCUIT 

TC74HC153P/~ 
TC74HC253P/~ 
PRELIMINARY 

TC74HC153P/F DUAL 4-CHANNEL NUL TI PLEXER 

TC74HC253P/ F DUtiL 4-CHANNEL ~1UL TI PLEXER WITH 3-ST/\TE OUTPUT 

The TC74HCl53 and TC74HC253 are high speed CMOS DUAL 4-CHANNEL MULTIPLEXERs 

fabricated with silicon gate C2MOS technology. 

Both achieve the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipations. 

The designer has a choice of complementary output (HCI53) and 3-state output (HC253). 

Each of these data (ICO-IC3, 2CO-2C3) is selected by the two address inputs A and B. 

Separate strobe inputs (IC, 2C) are provided for each of the two four-line sections. 

The strobe input (C) can be used to inhibit the data output; the output of HCl53 is 

fixed in low level and the output of HC253 is disabled to be high impedance 

unconditionally, while the strobe input is held low. 

All inputs are equipped with protection circuit against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .••.....•........... t pd=14ns(Typ.) at VCC=5V 

· Low Power Dissipation ......•.. ICC=4~A(Max.) at Ta=25°C 

High Noise Immunity .......•.•. VNIH=VNIL=28% Vcc(Min.) 

· Output Drive Capability .....•. IO LSTTL Loads 

Symmetrical Output Impedance .. jIOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

· Wide Operating Voltage Range .. VCC (opr )=2V - 6V 

· Pin and Function Compatible with 74LS157/158. 

DIP16(3D16A-P) 

MFP16(F16GC-P) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC153P/F 
TC74HC253P/F 

PIN ASSIGNMENT 

1G 1 

B 2 

lU3 3 

lC2 4 

lUi 5 

leo 6 

1Y 7 

GND 8 

(Top Vi ew) 

TRUTH TABLE 

SELECT DATA INPUTS 

B A Co Cl 

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 

16 VCO 

15 2G 

14 A 

13 203 

12 2C2 

11 2C1 

10 2CO 

9 2Y 

INPUTS 

C2 

X 

X 

X 

X 

X 

L 

H 

X 

X 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

INPUT eJ-'Wv--+ ...---+---o 0 UTPUT 

GND 
GND 

STROBE OUTPUT Y 

-
C3 G HC153 HC253 

X H L Z X Don't care 

X L L L Z High Impedance 

X L H H 

X L L L 

X L H H 

X L L L 

X L H H 

L L L L 

H L H H 
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LOGIC DIAGRAM 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC153P/F 
TC74HC253P/F 

TC?4H2lE)3P 14 
A TC'HHC253P 

B B _2 __ ---1 

lCO 

lCI 

lY lY 
1C:2 lC 2 

i C~) 1 C:3 ---t-H-jr-+--------\ 

1<1 

2CO 

~~ i 2Cl 

2C2 
13 ' 

-:! 2.G 

SAME AS ABOV~ BLOCK 
2C3 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 
--I---

Storage Temperature Tstg 

Lead Temperature 10sec TL 

VALUE 

-0. 5 ~ 7 

I 

IG -~rHr-+---u >--------------~ I 
--~ 

2CO -, 
11' 

~~~ 12! f'g 2Y 
~ SAME AS ABOVE BLOCK 

2C3 ,~I ' 
2G 15 ~ ____________ .J 

UNIT 

V 

* 500mW in the range of 
Ta=-40°C - 65°C. 

-0.5- VCC+O. 5 V 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 300mW. - 0 . 5 ~ V C C+O . 5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

500(DIP)*/180(MFP) mW 

-65 - 150 °c 

300 °c 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC153P/F 
TC74HC253P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vce 

Input Voltage VIN 
Output Voltage VOUT 

Operating Temperature Topr 

LIMIT 

2'\!6 

o '\! Vec 

o '\! Vee 

-40 '\! 85 

o '\! 1000 (V ee=2. OV) 
Input Rise and Fall Time tr,tf o '\! 500(VCC=4.5V) 

o '\! 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

2.0 1.5 
High-Level 

VIH 4.5 3.15 Input Voltage 
6.0 4.2 

2.0 -
Low-Level 

VIL 4.5 Input Voltage -
6.0 -
2.0 1.9 

IOH=-2O.uA 4.5 4.4 
High-Level VIN= 

VOH 6.0 5.9 Output Voltage VIH or VIL 
IOH=-4mA 4.5 4.18 

IOH=-5.2mA 6.0 5.68 

2.0 -
IOL=20.uA 4.5 -

Low-Level VIN= 
6.0 

Output Voltage VOL -
VIH or VIL 

IOL=4mA 4.5 -

IOL=5.2mA 6.0 -
3-State Output 

VIN=VIH or VIL Off-State IOZ(l) 6.0 -
Current VOUT=VCC or GND 

Input Leakage 
lIN VIN=VCC or GND 6.0 -

Current 
Quiescent 

ICC VIW'"VCC or GND 6.0 -Supply Current 

Note (1) Applied only for TC74HC253P 

UNIT 

V 

V 

V 

°e 

ns 

Ta=25°e Ta=-4Q--85°C UNIT 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 - V 

- - 4.2 -
- 0.5 - 0.5 

- 1. 35 - 1. 35 V 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 - V 

4.31 - 4.13 -
5.80 - 5.63 -
0.0 0.1 - 0.1 

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 V 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.5 - ±5.0 

- ±O.l - ±1.0 .uA 

- 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

VCC MIN. TYP. 

2.0 - 25 
Output Transition tTLH 4.5 9 Time -

tTHL 
6.0 - 8 

TC74HC153/253 2.0 - 68 

Propagation Delay Time tpLH 4.5 - 17 
Cn - Y tpHL 

6.0 14 -

TC74HC153/253 2.0 - 100 
tpLH 4.5 - 25 

A,B - Y tpHL 
6.0 - 21 

TC74HC153 2.0 - 100 

ProE.agation Delay Time tpLH 4.5 - 25 
G - Y tpHL 

6.0 - 21 

2.0 - 46 
TC74HC253 tpZL RL=lkn 4.5 12 -Output Enable Time tpZH 

6.0 - 10 

2.0 - 56 
TC74HC253 tpLZ RL=lkn 4.5 14 -Output Disable Time tpHZ 

6.0 - 12 

Input Capacitance CIN - 5 

Output Capacitance CODT TC74HC253 - 7 

Power Dissipation 
CPD(l) 

TC74HC153 - 56 
Capacitance TC74HC253 - 56 

TC74HC153P/F 
TC74HC253P/F 

Ta=-4o-85°C 
UNIT 

MAX. MIN. MAX. 

75 - 95 

15 - 19 

13 - 16 

130 - l65 

26 - 33 

22 - 28 

195 - 245 
39 - 49 

33 - 42 ns 

195 - 245 
39 - 49 

33 - 42 

100 - 125 

20 - 25 

17 - 21 

115 - 145 
23 - 29 

20 - 25 

10 - 10 

- - - pF 
- - -

- - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD.VCC·fIN+ICC/2 (per Channel) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC153P/F 
TC74HC253P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

OUTPUT ~CL 
LOAD I 
CIRCUIT 

ICC(opr) TEST CIRCUIT 

Vee 

GND 

VOH 

VOL 

VOH 

VOL 

----1I~--~~-Vec=5V 

P.G. A 
Vce 

c:: B lY 
0 
l!) lea 

lCI 

OTHER 2Y 
INPUTS 

aND 

OUTPUT 
LOAD 
CIRCUIT 

INPUT G 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

6ns 

INPUT A 

LOAD L CL OUTPU~R 
CIRCUIT 1 

Vce 

"----- aND 

6 ns 

aND 

OUTPUT lY ___ --'I L ::: 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA::::= 

C2MOS DIGITAL INTEGRATED CIRCUIT TC 7 4HC 154R5 
PRELIMINARY 

TC74HC154P 4-LINE TO 16-LINE DECODER/DEMULTIPLEXER 

The TC74HC154 is a high speed CMOS 4-LINE TO 16-LINE DECODER/DEMULTIPLEXER fabricated 

with silicon gate CMOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

A binary code applied to the four inputs (A thru D) provides a low level at the 

selected one of sixteen outputs excluding the other 

fifteen outputs, when both the strobe inputs, Gl and 

G2, are held low. 

When either strobe input is held high, the decording 

function 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 decording circuit in the memory control system. 

All inputs are equipped with protection circuit against 

static discharge or transient excess voltage. Q300 INCH (7.62) ROW SPACING 

FEATURES: 

High Speed .................... t pd=22ns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=4fiA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. I IOHI=IOL=4rnA(Min.) 

. Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC (opr)=2V - 6V 

Pin and Function Compatible with 74LS154 

Small Package .......... · ....... O.300(7.62) Row Spacing 

PIf~ 

Yo 

Yl 
Y2 
Y3 
Y4 
'l5 

Y6 
Y7 

Yg 

Yg 

YI0 

GND 

ASSIGfJNEfn 

1 24 Vee 

2 23 A 

3 22 B 

4 21 e 

5 20 D 

6 19 G2 
'7 18 Gl 

8 17 Y15 

9 16 Y14 

10 15 Y13 

11 14 Y12 

12 13 Y11 

(Top View) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC154P 

LOGI C DIAGRA~1 

6 

7 

J) 
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TRUTH TABLE 
INPUTS 

Gl G2 D e B A 

L L L L L L 

L L L L L H 

L L L L H L 

L L L L H H 

L L L H L L 

L L L H L H 

L L L H H L 

L L L H H H 

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 H X X X X 

H X X X X X 

X : Don't care 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

De Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

De Output Current lOUT 

DC VCe/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

SELECTED 
OUTPUT (L) 

YO 
-
Yl 
-
Y2 
-
Y3 

Y4 
-
Ys 
-
Y6 
-
Y7 
-
Y8 

Y9 
-
YIO 
-
YII 
-
Yl2 
-
Yl3 
-
Y14 
-
YIS 

NONE 

NONE 

VALUE 

-0.5-7 

-0.5 -Vce+O. 5 

-0.5 -Vce+0.5 

±20 

±20 

±2S 

±SO 

500'" 

-65 -150 

300 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC154P 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

INPUT 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

Vee Vee ·1 

f 
I 

OUTPUT 

* I 
.J 

GND 

* 500mW in the range of 
Ta=-40°C -65°C. 
and from Ta=6SoC up to 
85°C derating factor 
of -lOmW/oe shall be 
applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC154P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2-6 V 

Input Voltage VIN o -Vee V 

Output Voltage VOUT 0- Vee V 

Operating Temperature Topr -40 - 85 °e 

o -1000 (Vee=2. OV) 

Input Rise and Fall Time tr,tf 0-500 (Vee=4.5V) ns 

0-400 (Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4Q-85°C 

PARAMETER SYHBOL TEST CONDITION UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V Input Voltage 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-20.l1A 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VOH 6.0 5.9 6.0 - 5.9 - V Output Voltage 'IIH or VIL 
IOW=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=20ttA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIH or VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=Vee or GND 6.0 - - ±O.l - ±l.0 Current .l1A 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC154P 

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

Ta=25°C Ta=-40~85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

Time 
4.5 - 8 15 - 19 ns 

tTHL 
6.0 - 7 13 - 16 

Propagation Delay Time 
2.0 - 104 200 - 250 

tpLH 

(A, B, C, D - Y) 4.5 - 26 40 - 50 ns 
tpHL 

6.0 - 22 34 - 43 

Propagation Delay Time 
2.0 - 88 175 - 220 

tpLH 

(Gl, G2 - Y) 
4.5 - 22 35 - 44 ns 

tpHL 
6.0 - 19 30 - 37 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD 0) - 68 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A, B,C ,D, 

IN-PHASE 

OUTPU·T (Y) 

OUT-O~PHASE 

OUTPUT (Y) 

Vee 

'----- GND 

ICC(opr) TEST CIRCUIT 

VCC==5V 

Yo 
A 

B 

C 

D 

Gl 

G2 

GND Y15 

Input waveform is the same as that In case 

of switching characteristics test. 

--------------,----199-----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC155P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC155P DUAL 2-TO-4 LINE DECODER/3-TO-8 LINE DECODER 

The TC74HC155 is ~ high speed CMOS 2-TO-4 LINE DECODER fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. It features dual l-TO-4 line 
demultiplexers with individual strobe inputs (lG and 2G), individual data inputs (IC 
and 2C) and common binary address inputs (A and B). When both decoders are enabled 
by the strobes, the inverted output of IC data and non-inverted output of 2C data will 
be brought to the selected output pins of each sections. A l-TO-8 line demultiplexer 
will be also easily built up by providing a data signal to both lC and 2C inputs; the 
output order from significance bit is lY3, IY7, lYI, IYO, 1Y3, 2Y2, 2Yl, 2YO (BOTTOM). 
This device can be used as a 2-to-4 line decoder or a 3-to-8 line decoder when lC is 
held high and 2C is held low. All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 
• High Speed .................. t pd=18ns(Typ.) at VCC=5Vr-------------------------~ 

• Low Power Dissipation ....•.. ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity .•...... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... !IOH!=IOL=4mA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ...•... VCC(Opr.)=h ru6V 

• Pin and Function Compatible with 74LS155 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5ru7 V 

DC Input Voltage VIN -0.5 ru VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 ru V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCe/Ground Current ICC ±50 rnA 

Power Dissipation PD 500* mW 

Storage Temperature Tstg -65 ru 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40° ru 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP16(.'3D16A-P) 

PIN ASSIGNMENT 

Ie 1 16 Vee 

1G 2 

B .'3 

1.'3 A 

1Y2 5 12 2Y3 

1Yl 6 

GND 8 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC155P 

TRUTH TABLE 

INPUTS OUTPUTS INPUTS OUTPUTS 

- - -- -- -- - -B A IG Ie lYO lYl lY2 lY3 B A 2G 2C 2YO 2Yl 2Y3 2Y3 

X X H x H H H H X X H X H H H H 

L L L H L H H H L L L L l, H H H 

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

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

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

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

x DO N' T CARE x DON'T CARE 

LOGIC DIAGRAM 

IG lYO 

lC lYl 

1 Y2 

B 

IY3 

2 YO 

A 

2Yl 

2c 

2 Y2 

2G 

2 Y3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC155P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2rv6 

Input Voltage VIN o rv Vee 

Output Voltage VOUT o rv Vee 
Operating Temperature Topr -40 rv 85 

Input Rise and Fall Time t r , tf o rv 1000 (Vee=2. OV) 
o rv 500 (Vec=4. 5V) 
o rv 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 High-Level 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH=-20lJA 4.5 
High-Level 

VOH 6.0 
Output Voltage or VIL IOH=-4mA 4.5 

I OH=-5.2mA 6.0 

2.0 

VIN=VIH IOL=2 0lJA 4.5 
Low-Level 6.0 

VOL Output Voltage or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=Vce or GND 6.0 

Current 

Quiescent 
ICC Supply Current VIN=VCC or GND 6.0 
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UNIT 

V 
--
V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-

-
1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-

-

-

-

-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee Vee -., 
I 

* I 

INPUT I OUTPUT 

Ta=25°C 
TYP. MAX. 

- -
- -

- -

- 0.5 
- 1. 35 

- 1.8 

2.0 -
4.5 -
6.0 -

4.31 -

5.80 -

0.0 0.1 

0.0 0.1 
0.0 0.1 

0.17 0.26 

0.18 0.26 

- ±O.l 

- 4.0 

aND 

GND 

Ta=-40rv85°C 
MIN. MAX. 

1.5 -
3.15 -

4.2 -

- 0.5 
- 1. 35 

- 1.8 

1.9 -
4.4 -
5.9 -

4.13 -

5.63 -

- O. I 

- 0.1 
- 0.1 

- 0.33 

- 0.33 

- ±1.0 

-
1
40 . 0 

UNIT 

V 

V 

V 

V 

lJA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC155P 

AC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40rc.85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

ns 
tpLH 2.0 - 88 175 - 220 

Propagation Delay Time 4.5 - 22 35 - 44 
tpHL 6.0 - 19 30 - 37 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 65 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM ICC(opr.) TEST WAVEFORM 

VCC 

INPUT 

GN D 

tTHL 

OUTPUT 
VOB 

(AT PCBITIVE PULSE) 

VOL 

VOH 

OUTPUT 

(A T NEilA TIVE PULSE) 
VOL 

VCC=5V 

Vc C lYO 
P.G. A IYl 

B 
lY2 
lY3 * 

Ie 2YO 
2C 2Yl 
ill 2Y2 

20- GND 2Y3 

* INPUT WAVEFDRM IS THE SAME AS THAT 

IN CAS]!; OF SWITCHING CHARACTERISTICS 

TEST. 
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30SHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC157P/F 
~C74HC158P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC157P/F QUAD 2-CHANNEL MULTIPLEXER 
TC74HC158P/F QUAD 2-CHANNEL MULTIPLEXER (INVERTING) 
The TC74HC157 and the TC74HC158 are high speed CMOS QUAD 2-CHANlJEL MULTIPLEXER's 
fabricated with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low Power dissipation. 
These devices consist of four 2-input digital multiplexers with common select and 
strobe inputs. 
The TC74HC158 is an inverting multiplexer while the TC74HC157 is a non-inverting 
multiplexer. 
When the STROBE input is held "HI! level, selection of data is inhibited and all the 
outputs become "L" level in case of 157 and all the outputs become "H" level in case 
of 158. 
The SELECT decoding determines whether the A or B inputs get routed to their 
corresponding Y outputs. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed .................... tpd=lOns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=4~A(Max.) at Ta=25°C 

High Noise Immunity .......... ,VNIH=VNIL=28% VCC(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. lIOHl=IOL=4mA 

Balanced Propagation Delays ... tpLH ~tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V - 6V 

Pin and Function Compatible with 74LS157/158. 

PIN ASSIGNt1ENT 

TC74HC157 

SELECT 1 16 Vee 

lA 2 15 STROBE 

IB 3 14 4A 

lY 4 13 4B 

2A 5 12 4Y 

2B 6 11 3A 

2Y 7 10 38 

GND 8 9 3Y 

(TOP VIEW) 

TC74HC1j8 

Sl!~I,ECT 1 

lA 2 

18 3 

lY4 

2A 5 

2B 6 

2Y 7 

GND 8 

DIP16(3D16A-P) 

16~~~~ 
~~ .. 

1 

MFPI6(FI6GC-P) 

16 Vee 

15 STROBE 

14 4A 

13 4B 

12 4Y 

11 3A 

10 3B 

9 3Y 

(TOP VIEW) 
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LOGIC DIAGRAM 

TC'74HC15'7 

SELECT ~ 
STROBE - ¢ 

1A 
2 ¢ 

1B 3 

2A 5 

2B 6 

3A 
11 

3B 10 

4A 14 

4B 13 

TRUTH TABLE 
INPUTS 

STROBE SELECT A B 

H X X X 

L L L X 

L L H X 

L H X L 

L H X H 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCc/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC157P/F 
TC74HC158P/F 

TC'74HC158 

SELECT~ 

STROBE 15 

1A 

1Y 
1B 

3 

2A 
5 

2Y 6 
2B 

3A 
11 

3Y 3B 10 

4A 14 

4Y 4B 13 

OUTPUTS 

Y (157) Y (158) 

L H 

L H 

H L 

L H 

H L 

VALUE UNIT 

-0.5- 7 V 

-0.5 - VCC+O. 5 V 

-0.5- VCC+O. 5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

500(DIP)*/180(MFP) mW 

-65- 150 °c 

300 °c 

¢ ¢ 

1'1 

2Y 

3Y 

4Y 

X: Don't Care 

"' 500mW in the range of 
Ta==-40° C - 65 ° C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmWjOC shall be 
applied until 30OmW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC157P/F 
TC74HC158P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

DC ELECTRICAL CHARACTERISTICS 

LIMIT UNIT 

2"v6 V 

o "vVCC V 

o "vVCC V 

-40 "v 85 °c 
o "v 10OO(VCC=2.0V) 
o "v 500(VCC=4.5V) ns 
o "v 400(VCC=6.0V) 

Ta=25°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. 

2.0 1.5 -
High-Level 

VIH 4.5 3.15 -Input Vol tage 
6.0 4.2 -
2.0 - -

Low-Level 
VIL 4.5 Input Voltage - -

6.0 - -

2.0 1.9 2.0 

VIN= 
IOW:-2O.ttA 4.5 4.4 4.5 

High-Level 
Output Voltage VOH 6.0 5.9 6.0 

VIH or VIL IOH=-4mA 4.5 4.18 4.31 

IOH=-5.2mA 6.0 5.68 5.80 

2.0 - 0.0 

VIN= 
IOL=20.ttA 4.5 - 0.0 

Low-Level 
Output Voltage VOL 6.0 - 0.0 

VIH or VIL IOL=4mA 4.5 - 0.17 

IOL=5.2mA 6.0 - 0.18 

Input Leakage 
lIN VIN=VCC or GND 6.0 - -Current 

Quiescent 
Supply Current ICC VIWVCC or GND 6.0 - -

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=-40--85°C 

MAX. MIN. MAX. 

- 1.5 -

- 3.15 -

- 4.2 -

0.5 - 0.5 

1. 35 - 1. 35 

1.8 - 1.8 

- 1.9 -
- 4.4 -

- 5.9 -
- 4.13 -

- 5.63 -

0.1 - 0.1 

0.1 - 0.1 

0.1 - 0.1 

0.26 - 0.33 

0.26 - 0.33 

±O.l - ±1.0 

4.0 - 40.0 

UNIT 

V 

V 

V 

V 

.ttA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

VCC MIN. TYP. 

2.0 - 30 
tTLH 

4.5 8 Output Transition -
Time tTHL 

6.0 - 7 

TC74HC157 2.0 - 52 

Propagation Delay Time 
tpLH 

4.5 - 13 

A,B -Y 
tpHL 

6.0 11 -

2.0 - 72 
tpLH 

4.5 - 18 
SELECT - Y tpHL 

6.0 15 -
2.0 - 68 

tpLH 
4.5 - 17 

---
tpHL STROBE - Y 

6.0 14 -

TC74HC158 2.0 - 46 

Propagation Delay Time 
tpLH 

4.5 12 -
- tpHL 

6.0 10 A,B - Y -

tpLH 2.0 - 68 
4.5 - 17 

SELECT 
- tpHL - Y 

6.0 14 -

tpLH 
2.0 - 64 

4.5 - 16 --- - tpHL STROBE - Y 6.0 14 -
Input Capacitance CIN - 6 

Power Dissipation TC74HC157 - 53 

Capacitance CpD(l) TC74HC257 - 51 

TC74HC157P/F 
TC74HC158P/F 

Ta=-4Q-85°C 
UNIT 

MAX. MIN. MAX. 

75 - 95 

15 - 19 

13 - 16 

105 - 130 

21 - 26 

18 - 22 

140 - 175 

28 - 35 

24 - 30 

135 - 170 

27 - 34 

23 - 29 ns 

100 - 125 

20 - 25 

17 - 21 

135 - 170 

27 - 34 

23 - 29 

130 - 165 

26 - 33 

22 - 28 

10 - 10 

- - - pF 

- - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fI~ICC/4 (per Channel) 

-------------- 207-----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC157P/F 
TC74HC158P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

INPUT 

OUTPUT 
(IN-PHASE) 

6ns 6ns 

OUTPUT 
(OUT-OF-PHASE) 

Vee 

GND 

ICC 0 r TEST CIRCUIT 

Input waveform is the same as that in 

case of switching characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DA~ 

C2MOS DIGITAL 

INTEGRATED CIRCUIT 

TC74HC160P/F·TC74HC161P/~ 
TC74HC162P/F·TC74HC163P/~ 

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER 
TC74HC160P/F DECADE, ASYNCHRONOUS CLEAR 
TC74HC161P/F BINARY, ASYNCHRONOUS CLEAR 
TC74HC162P DECADE, SYNCHRONOUS CLEAR 
TC74HC163P/F BINARY, SYNCHRONOUS CLEAR 

PRELIMINARY 

The TC74HC160, 161, 162 and 163 are high speed CMOS SYNCHRONOUS PRESETTABLE COUNTERS 
fabricated with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
The TC74HC160/162 are BCD decode ~ounters and the TC74HC161/163 are 4 bit binary 
counters. 
The CLOCK input is active on the rising edge. Both LOAD and CLEAR inputs are active 
on "L" level. 
Presetting of all four IC's is synchronous to the rising edge of CLOCK. 
Clear function on the TC74HC162/163 is synchronous to CLOCK, while the TC74HC160/l61 
counters are cleared asynchronously. 
Two enable inputs (TE and PE) and CARRY output are provided to enable easy cascading 
of counters, which facilitates easy implementation of N-bit counters without using 
external gate. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed .................. fMAX=SOMHz(Typ.) at VCC=SV 

Low Power Dissipation .. , ...... ICC=4~A(Max.) at Ta=2SoC 16 

High Noise Immunity .......... ,VNIH=VNIL=28% VCC(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. IIOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH ~ tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V ~ 6V 

Pin and Function Compatib1e with 74LS160 ~163. 

INPUT and OUTPUT EQUIVALENT CIRCUIT PIN ASSIGNMENT 

CLEAR 1 
Vee 

CLOCK 2 

A 3 

B 4 
DATA IN I N PU T 0---JVV\r---+- ;------.--{) 0 U T PUT 

C 5 

D 6 

ENABLE P 7 

GND GND 8 

DIP16(3D16A-P) 

16~ 
1 

MFPI6(F16GC-P) 

16 Vec 

15 CARRY OUTOUT 

14 Q,A 

13 Q,B 
OUTPUTS 

12 Q,c 

11 Q,D 

10 ENABLE T 

9 LOAD 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC160P/F·TC74H161P/F 
TC74HC162P/F·TC74H163P/F 

TRUTH TABLE 

TC74HC160/161 TC74HC162/163 

INPUTS INPUTS 
- - - -
CLR LD PE TE CK CLR LD PE TE 

L X X X X L X X X 

H L X X S H L X X 

H H X L S H H X L 

H H L X S H H L X 

H H H H S H H H H 

H X X X L X X X X 

Note X ; Don't Ca re 

~ a ~ D; Logic Jevel of data inputs 

CK QA 

S L 

S A 

S 
S 
S 
L 

Carr-y ; CARRY = TE-Q,A -Q;B-Q:C -Q,D ......... (TC74HC160/162) 

CARRY == TE -Q,A -Q,B -Q,C -Q,D ......... (TC74HC161/163) 

TIMING CHART (TC74HC160/162 : DECADE COUNTER) 

u LOAD , 
I 

OUTPUTS 

QB Qc QD 

L L L 

B C D 

NO CHANGE 

NO CHANGE 

COUNT UP 

NO CHANGE 

A ~ DON'T CARE UNTIL LOAD GOES LOW 

B 
DATA INPUTS 

FUNCTION 

RESET TO "0" 

PRESET DATA 

NO COUNT 

NO COUNT 

COUNT 

NO COUNT 

C Wpffia 
I 

D ?0WM 
I0:0//PA'l"ffffiM/ffm~~~& 

f/;W#m#C####~m~ff#0Wffi 
I 

CLOCK 

ENABLE T 

: I • ~, ___ ...J 

, I 

~~_--~:I ~--------------------~I --------~ ____ _ 
ENABLE P 

Q,A Z2Zi 
OUT PUTS 

Q,B ~ ~"---____ --' 

Q,c ~ ~~ _______________________ __ 

Q,D ~ ~/1 __ --, 

CARRY OUTPUT r---l 
: , ,7 18 9 0.'--~1---2::-----::3-1 --------------------

•• ~ I. COUNT ---.+1 .1----------
ASYNC SYNC PRESET 

INHIBIT --

CLEAR CLEAR 
(160) (162) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC160P/F-TC74H161P/F 
TC74HC162P/F-TC74H163P/F 

TIMING CHART (TC74HC161/163 : BINARY COUNTER) 

CLEAR ~ 

LOAD 

A 

B 
DATA INPUTS 

C 

D 

CLOCK 

ENABLE P 

ENABLE T 

Q,A 

Q,B 

OUTPUTS 

Q,c 

Q,D 

CARRY OUTPUT 

I , 

~ 
I 

W4@ 
~~~ 
~&~ 

I 
I 

, , 
I 

I I 

U 

, 

: I 
I 

: I I 

I 

~ ~ 
I I 

~~~--~~~I----------------
I I 

~ ?:1 
I 

1 

I 

~~ 
I 

ZZl~ 
I 

II 
'--_---l I 

I , 

__ ~~ __ ~~~--~r-lL--__ ------________ -----
I 112 ,13 14 15 0 1 2 1 
I I I 

• ~ ~ I - COUNT ----l-1------ INHIBIT --
ASYNC SYNC PRESET 
CLEAR CLEAR 
(161) (163) 
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TE 

PE~I 
LOAD~ 
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OUT 
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-
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...., 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC160P/F·TC74H161P/F 
TC74HC162P/F·TC74H163P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5 'V 7 

DC Input Voltage VIN -0. S 'V V CC+O . 5 

De Output Voltage VOUT -0.5 'VVCC+O.S 
r---

Input Diode Current 11K ±20 
f-------

Output Diode Current 10K ±20 
f------ ------

DC Output Current lOUT ±25 
r-----

DC VCC/Ground Current ICC ±SO 
r---

Power Dissipation PD 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 'V 150 

--

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2'V6 

Input Voltage VIN o 'V Vce 

Output Voltage VOUT o 'V VCC 

Operating Temperature Topr -40 'V 85 
- o 'V 10OO(VCC=2.0V) 

Input Rise and Fall Time tr,tf o 'V 500(VCC=4.5V) 
o 'V 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

rnW 

°c 

°e 

UNIT 

V 

V 

V 

°e 

ns 

Ta=25°C 

Vec MIN. TYP. 

2.0 1.5 -
High-Level 

VIH 4.5 3.15 -Input Voltage 
6.0 4.2 -

2.0 - -
Low-Level 

VIL 4.S Input Voltage - -

6.0 - -

2.0 1.9 2.0 

VIN= IOH=-20.uA 4.S 4.4 4.5 
High-Level 
Output Voltage VOH 6.0 5.9 6.0 

VIH or VIL IOH=-4rnA 4.5\ 4.18 4.31 

IOH=-S.2rnA 6.0 5.68 5.80 

* SOOrnW in the range 
of Ta=-40°C 'V 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOrnW/oC 
shall be applied 
until 30CJmW. 

Ta=-4Q--85°C 
UNIT 

MAX. MIN. MAX. 

- 1.5 -

- 3.15 - V 

- 4.2 -

0.5 - 0.5 

1. 35 - 1.35 V 

1.8 - 1.8 

- 1.9 -

- 4.4 -

- 5.9 - V 

- 4.13 -

- 5.63 -
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DC ELECTRICAL CH~RACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

10L=201LA 
Low-Level VIN= 

Voltage VOL Output 
V1H or VIL IQI,=4mA 

10L=5.2mA 

Input Leakage 
lIN V1N=VCC or GND Current 

Quiescent 
ICC VIN=VCC or GND Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATI' 

TC74HC160P/F·TC74H161P/~ 
TC74HC162P/F·TC74H163P/~ 

Ta=25°C Ta=-4Q--85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

4.5 - 0.0 0.1 - 0.1 

6.0 - 0.0 0.1 - 0.1 V 

4.5 - 0.17 0.26 - 0.33 

6.0 - 0.18 0.26 - 0.13 

6.0 - - ±0.1 - ±l. 0 
ILA 

6.0 - - 4.0 - 40.0 

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

Ta=25°C Ta=-40~85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition 4.5 - 8 15 - 19 
Time tTHL 

6.0 - 7 13 - 16 

tpLH 2.0 - 88 165 - 205 
Propagation Delay Time 4.5 - 22 33 - 41 

CLOCK - Q 
tpHL 

6.0 19 28 35 - -

tpLH 2.0 - 104 200 - 250 
4.5 - 26 40 - 50 

CLOCK - CARRY tpHL 
6.0 22 34 43 - -

n5 

tpLH 2.0 - 52 100 - 125 

4.5 - 13 20 - 25 
TE - CARRY tpHL 

6.0 11 17 21 - -

2.0 - 100 185 - 230 

tpHL 4.5 - 25 37 - 46 -- Q ·t· CLEAR -
6.0 21 31 39 - -

2.0 - 112 210 - 265 

tpHL 4.5 - 28 42 - 53 -- CARRY-*'-CLEAR -
6.0 24 36 45 - -

2.0 5 11 - 4 -
Maximum Clock fMAX 4.5 27 45 - 22 - MHz 
Frequency 

6.0 32 53 - 26 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC160P/F·TC74H161P/F 
TC74HC162P/F·TC74H163P/F 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

VCC MIN. TYP. 

tW(L) 
2.0 - 30 

Minimum Pulse Width 4.5 - 8 
tw(H) 

CLOCK 6.0 - 7 

2.0 - 30 

---* tw(L) 4.5 - 8 
CLEAR 

6.0 7 -

2.0 - 50 
Minimum Set-up Time ts 4.5 - 13 

--
LOAD' PE, TE 6.0 - 11 

2.0 - 30 

ts 4.5 - 8 
A, B, C, D 6.0 7 -

2.0 - 35 

'*, .* ts 4.5 - 9 --
CLEAR 6.0 7 -

2.0 - -
Minimum Hold Time th 4.5 - -

6.0 - -

2.0 - 5 
Minimum Removal Time trem 4.5 - 1 

--* CLEAR 6.0 - 1 

Input Capacitance CrN - 5 

Power Dissipation 
Capacitance CPD(l) - 57 

Ta=-40--85°C 
UNIT 

MAX. MIN. MAX. 

75 - 95 
15 - 19 

13 - 16 

75 - 95 
15 - 19 

13 - 16 

125 - 160 
25 - 32 

21 - 27 

75 - 95 
15 - 19 

13 -' 16 ns 

75 - 95 
15 - 19 

13 - 16 

0 - 0 

0 - 0 

0 - 0 

50 - 65 
10 - 13 

9 - 11 

7.5 - 7.5 

pF 
- - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CpD·VCC·fI~ICC 

(2) * for TC74HC160/161 only 
** for TC74HC162/l63 only 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT MODE 

CLOCK 

Q, 

CARRY 

PRESET MODE 

LOAD 

A-D 

CLOCK 

->:1-----
COUNT ENABLE MODE 

TE 
FE 

Vee 

UND 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC160P/F-TC74H161P/F 
TC74HC162P/F-TC74H163P/F 

CLEAR MODE (TC74HC160P/161P) 

CLOCK 

Q. 
ARRY 

CLEAR MODE (TC74HC162P/163P) 

CLEAR 

~ 

CLOCK 

Q. 
CARRY \~ 

CASCADE MODE 
(Fix Maximum Count) 

TE 

v 

GND 

GND 

v(~~ 

GND 

vcr; 

UND 

VOH 

YOI, 

Vce 

~_...J_+--__ GN D GND 

CLOCK 

GND YOL 

X :
'f---- YaH 

--------~ ~---~-,r----------------vOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC160P/F-TC74H161P/F 
TC74HC162P/F-TC74H163P/F 

ICC(opr) TEST CIRCUIT 
VCC=5V 

PE VCC 

TE 
Q,A 

CLR 

LD Q,B 
P.O. CK Q,c 

A Q,D 
B CA 
C 

D 
GND 

TYPICAL APPLICATION 

H COUNT 
L DISABLE 

INPUTS 

OPERATING CURRENT CONSUMPTION WITH 
LOAD CAPACITANCE 

INPUTS 

When the outputs drive capacitive load, 
total current consumption is to be a sum 
of the value calculated from CpD and 
JICC obtained from the following formula 

In case of TC74HC160/l62 

JICC=fCKOVCC (Ca + .9l + ~ + ~ + ~) 2 5 10 10 10 

In case of TC74HC161/l63 

( 
Ca Cb Cc Cd Cca) 

JIcc=fCKOVCC 2 + 4 + 8 + 16 + 16 

Ca ~ Cca are the capacitance at QA ~ CARRY 
outputo 

INPUTS 

LD ABC D 

PE 

LD ABC D LD ABC D 

PE PE 
H COUNT 
L DISABLE 

CA TE CA TE TE CA 

CK 

CLEAR ~~--~------------+_--~-------------+--~~-------------

CLOCK 

NEXT 
STAGE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA == 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC164P/F 
PRELIMINARY 

TC74HC164P/F 8-BIT SHIFT REGISTER (S-IN, P-OUT) 

The TC74HC164 is a high speed CMOS 8-BIT SERIAL-IN PARALLEL-OUT SHIFT REGISTER 
fabricated with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It consists of serial-in, parallel-out 8-bit shift register with a clock inputs and 
an overriding clear input. Two serial data inputs (A, B) are provided so that one 
input may be used as a data enable. 
Data is shifted serially through the shift register on the positive going transition 
of the clock input. 
A direct clear input overrides all other inputs, including the clock, and sets all 
flip-flops to zero. 
All inputs are equipped with protection circuits against static discharge or tran
sient excess voltage. 

FEATURES: 

• High Speed .•.•...•..•.••• fMAX=SOMHz(Typ.) at VCC=SV 
~--------------------------~ 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=2SoC 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... jIOHj=IOL=4mA(Min.) 

• Balanced Propagation Delays ........•....•. tpLH~tpHL 

• Wide Operating Voltage Range .••.... VCC(Opr.)=2V"v6V 

• Pin and Function Compatible with 74LS164 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vce -0.5 "v 7 V 
'------------------------- ----- --- --------------- - ---- ----+-------1 
DC Input Voltage VIN -0.5 "v VCc+O. 5 V 
e----~--------------------- -- -- ------ ---------+-----; 
DC Output Voltage VOUT -0.5 "v V CC+O. 5 V 
~---- .------- --- -- ------------- ------------- ------~--_______1 

Input Diode Current 11K ±20 mA 
f---------------------- - ---------~ t-------------t-------j 

Output Diode Current 10K ±20 rnA 
i------------------------ ------ ------ -------------+-----; 

DC Output Current -___ .22.t:T!_r-____ ±_2 __ S _____ +--__ mA_----i 

DC Vcc/Ground Current ICC ±50 rnA 
~-- --.- ------------- ------ ---- r---------r-----------------+-----; 
Power Dissipation SOO(DIP)* 

PD 
180 (MFP) 

mW 

1-----------------------

Storage Temperature Tstg -65 "v 150 °c 
~--~--~---------f__------+_--------_r--~ 

Lead Temperature lOsec TL 300 °c 

,'c 500mW in the range of Ta=-40 °c "v 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

DIP14 (3D14A-P) 

14~ 
1 

MFP14(F14GB-P) 

PIN ASSIGNMENT 

A 1 14 VCC 

B ;;; Q,H 

Q,A3 12 Q,G 

Q,B 4 11 Q,F 

Q,C 5 .10 Q,E 

Q,D 6 9 CLEAR 

GND 7 8 CLOCK 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC164P/F 

TRUTH TABLE 

INPUTS OUT PU T to 

CLEAR CLOCK 
to ERIAL IN 

ll,A Q,B ...... Q,H 
A B 

L X X X L L ...... L 

H L- x X NO CHANGb 

H S L X L Q,An ...... Q,Gn 

H I x L L Q,An .... Q,Gn 

H S H H H Q,An ...... Q,Gn 

x : DON I T CA}(E 

Q,An~\{Gn : T Hi!: wVi!:L OF Q,A~Q,G, RESPECT IV ELY, 13b J:<'O}(b ']}-lb MaS T-}(ECENT £'OSI TIVE 
TRANSITION OF THE CLOCK. 

TIMING CHART 

CLEAR 

A=t ~ 
SERIAL Ln 

I INPUTS 

I 
B 

CLOCK 

Q,A 

---1 
Q,B 

Q,c 

I 

Q,D ---~ LJ 
OUTPUTS 

I 

Q,E 

Q,F 

Q,G 

----, 
I 

Q,H 

~CLEAR 
CLEAR 
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LOGIC DIAGRAM 

Q.A Q.B Q.C 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"u6 

Input Voltage VIN o "u Vee 

Output Voltage VOUT o "u Vee 

Operating Temperature Topr -40"u 85 

Input Rise and Fall Time t r , tf o "u 1000 (Vee==2. OV) 
o ~,sOO(VCC==4.sV) 
o "u 400 (Vee==6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN==VIH IOH=-20flA 4.5 
High-Level 

VOH 
6.0 

Voltage Output or VIL 

I 
IOH==-4mA 4.5 

I OW=-5.2mA 6.0 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Q,D 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
[1.4 

5.9 

4.18 

5.68 

TC74HC164P/F 

Q.E Q,F Q,G 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 

Ta==25°C Ta=-40"u85°e 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 3S - 1. 35 

- 1.8 - 1.8 

I 2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5.80 - 5.63 -

Q.H. 

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC164P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40rv85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 
I 

2.0 0.0 0.1 O. ] ! - -
I 

IOL=20pA 4.5 0.0 0.1 0.1 VIN=VIH I - -
Low-Level 

I 6.0 - 0.0 0.1 - 0.1 
VOL I 

- ------- --- ------" - ------ V Output Va ltage or VIL 1r;~~-4mA - 4.5 0.17 0.26 0.33 - -

LI?L~~' 2mA 
6.0 - O. l8 0.26 - 0.33 

f--------- - .~ 1-- --~-----

Input Leakage 
lIN Vm=Vcc or GND 6.0 - - +0.1 - fl.O 

Current 
f---~------ ---- --- .----_.----_.- -- --- -~- -- ---- f--- lJA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 

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

Ta=25°C Ta=-40rv85°C UNIT PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 88 175 - 220 
4.5 - 22 35 - 44 ns 

(CLOCK - Qn) tpHL 6.0 - 19 30 - 37 

Propagation Delay 
2.0 - 92 180 - 225 

Time tpHL 4.5 - 23 36 - 45 
(CLEAR - Qn) 6.0 - 20 31 - 38 

Maximum Clock 2.0 5 11 - 4 -
fMAX 4.5 27 46 - 22 - ~fHz 

Frequency 
6.0 32 54 26 - -

Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 

(CLOCK) 
4.5 - 8 15 - 19 

tw(L) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 96 
tw(L) 4.5 - 8 15 - 19 

(CLEAR) 6.0 - 7 13 - 16 ns 
Minimum Removal Time 2.0 - - 0 - 0 

t rem 4.5 - - 0 - 0 
(CLEAR) 6.0 - - 0 - 0 

Minimum Set-up Time 2.0 - 25 75 - 95 
ts 4.5 - 7 15 - 19 

(A, B) 6.0 - 6 13 - 16 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC164P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40"v85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Hold Time 2.0 - - 0 - 0 

(A, B) 
th 4.5 - - 0 - 0 ns 

6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CpD(l) - 112 i - - -
Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. Iec (Opr.) =CpD • Vce • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR MODE 

6ns 6ns 

Vee 

GND 

GND 

VOH 

VOL 

ICC(Opr.) TEST CIRCUIT 

SERIAL MODE 

A,B 

Q,A - Q,H 

5C/1o 

tpLH, tpHL 

INPUT WAVEFORM IS THE SAME AS THAT 

IN CASE OF SWICHING CHARACTERISTICS 

TEST. 

GND 

Vee 

GND 

VOH 

VOL 
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=TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

HC74HC165P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC165P/F 8-BIT SHIFT REGISTER (P-IN, S-OUT) 

The TC74HC165 is a high speed CMOS 8-BIT PARALLEL/SERIAL-IN SERIAL-OUT SHIFT 
REGISTER fabricated with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It consists of parallel-in or serial-in, serial-out 8-bit shift register with gated 
clock input. 
When the SHIFT/LOAD input is held high, the serial data input is enabled and the 
eight flip-flops perform serial shifting with each clock pulse. 
When the SHIFT/LOAD input is held low, the parallel data is loaded asychronously into 
the register. 
Clocking is accomplished on the positive going transition of the clock pulse. 
The CLOCK-INHIBIT input should be changed to the high level only while the CLOCK input 
is held high. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed ...•........... f MAX=48MHz(Typ.) at VCC=5V 

• Low Power Dissipation .•.... ICC=4wA(Max.) at Ta=25°C 

• High Noise Immunity ...•....• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ......•....... 10 LSTTL Loads 

• Symmetrical Output Impedance .... \ IOH\=IOL=4rnA(Min.) 

• Balanced Propagation Delay •...•.••...••... tpLH~tpHL 

• Wide Operating Voltage Range ..••••• VCC (apr.) =2V 'V 6V 

• Pin and Function Compatible with 74LS165 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 'V 7 V 
------- --------f------

DC Input Voltage VIN -0.5 'V Vec+O. 5 V 
--r--~----

De Output Voltage VOUT -0. 5 'V Vee+O. 5 V 
--------------------------- --------------

Input Diode Current 11K ±20 mA 
r----------------------------------~----

Output Diode Current 10K ±20 rnA 
r---- --,------- ---- -~------- --

DC Output eurrent lOUT ±25 rnA 
--

DC Vce/Ground Current ICC ±50 rnA 
r---------------------- ----- ----r--
Power Dissipation 500 (DIP) ,,-

PD mW 
180 (MFP) 

f----------------------- ---

Storage Temperature Tstg -65 'V 150 °c 
f---- --c----
Lead Temperature 10sec TL 300 °c 

,'~ 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°e derating factor of -lOmW/oC shall be applied 
until 300mW. 

1 

DIP16(3D16A-P) 

16~ 
MF PI 6 (F 16 G C - P ) 

PIN ASSIGNMENT 

S ILl r-::=:=J-=----. 
CLOCK 2 

E 3 14 D 

F 4 

G 5 12 B 

H 6 

~H 7 10 81 

GND 8 '------i 9 Q, H 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC165P/F 

TRUTH TABLE 

INPUTS INTERNAL 

SH 1FT! OUTPUTS OUTPUT 
CLOCK S ER I AL PARALLEL 

-- CLOCK 
LOAD I NH I N A········· H Q,A Q,B Q,H 

L X X X a········· h a b h 

H L S H X H Q,An Q,Gn 

H L S L X L Q,An Q,Gn 

H .s L H X H Q,An Q,Gn 

H S L L X L Q,An Q,Gn 

H X H X X No change 

H H X X X No chang e 

X DON'T CARE 

a········· h THE LEVEL OF STEADY INPUT VOLTAGE AT INPUTS A THROUGH H RESPECTIVELY 

Q,An .,. Q,Gn: THE LEVEL OF Q,A-Q,G, RESPECTIVELY, BEFORE THE MOST-RECENT POSITIVE TRANSITION 
OF THE CLOCK. 

TIMI NG CHART 

CLOCK 

CLOCK INHIBIT 

SERIAL INPUT 

S H IF T/LOAD 

PARALLEL 
IN PU T S 

OUTPUT Q,H 

DON'T CARE UNTIL S/t GOES "L" 

E 

SERIAL SHIFT SERIAL SHI FT 
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3: c.n ~ 

-a m 
0 
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.." jj 
(") 
c 
~ 
-1 m 
(") 

SERIAL ~D~~ ~Hn --~HD--~HD -- ~J----f - ~HD --~HD ~HD ~QH I z 
INPUT 0 » 

~H 
r 

CLOCK --- ( I T. I ( I T. I ( I 1. I ( I T, I ( I 1. III 1. I ( I L I ( I I: -v v - 0 
~ » 

rL/'"':J p 
CWCK 
INHIBIT 

I I 
~ 
~ 
0) 

INTERNAL CIRCUIT OF FLIP-FLOP 
SHIFT 
ILOAD 

PD 

J ~n 

GK~~ 
if> 

LI~~\L 



RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Vo~tage Vee 2'V6 

Input Voltage VIN o 'V Vee 

Output Voltage VOUT o 'V Vee 

Operating Temperature Topr -40 'V 85 

Input Rise and Fall Time t r , tf 0,\,1000 (VCC=2. OV 
o 'V 500 (VCC=4. SV) 
o 'V 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOW=-20\.lA 4.5 
High-Level 

VOH 
6.0 

Output Voltage or VIL IOW=-4mA 4.5 

IOH=-5.2mA 6.0 
-- -------

2.0 

VIN=VIH IOL=20\.lA 4.5 
Low-Level 6.0 
Output Voltage VOL or 

V lL J ~~L o4mA 
4.5 

IOV':5.2mA 6.0 

Input Leakage 
lIN VIN=VCC or GND 6.0 

Current 

Quiescent 
ICC VIN=VeC or GND 6.0 

Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 

5.9 

4.1S 

5.68 

-
-
-
-
-

-

-

TC74HC165P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=2S0e Ta=-40'VSSoe 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5. SO - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 
O.lS 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

\.lA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC165P/F 
AC ELECTRICAL CHARACTERISTICS (CL=50pF INPUT tr=tf=6ns) , 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40rv85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 96 190 - 240 
4.5 - 24 38 - 48 

(CK, CK INH - QH, QH) tpHL 6.0 - 20 32 - 41 
2.0 104 200 250 

ns 
Propagation Delay Time tpLH - -

(S/1 - QH, QH) 
4.5 - 26 40 - 50 

tpHL 6.0 - 22 34 - 43 

Propagation Delay Time tpLH 2.0 - 92 180 - 225 

(H - QH, QH) tpHL 
4.5 - 23 36 - 45 
6.0 - 20 31 - 38 

Maximum Clock 2.0 5 11 - 4 -
Frequency fMAX 4.5 25 44 - 20 - MHz 

6.0 29 52 - 2Lf -
Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

tw(H) 4.5 - 8 15 - 19 
(CK, CK INH) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(L) 4.5 - 8 15 - 19 

(S/1) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - 15 50 - 65 
ts 4.5 - 3 10 - 13 

(PI -sFt:.) 6.0 - 3 9 - 11 

Minimum Set-up Time 2.0 - 10 50 - 65 
ts 4.5 - 2 10 - 13 

(SI-CK, CK INH) 6.0 - 2 9 - 11 ns 
Minimum Set-up Time 2.0 - 30 75 - 95 

ts 4.5 - 8 15 - 19 
(S/L-CK, CK INH) 6.0 - 7 13 - 16 

Minimum Hold Time 2.0 - - 5 - 5 
(PI - S/1) th 4.5 - - 5 - 5 
(SI - CK, CK INH) 6.0 - - 5 - 5 

2.0 - 30 75 - 95 Minimum Hold Time th 4.5 - 8 15 - 19 
(S/1 - CK, CK INH) 6.0 - 7 13 - 16 

Minimum Removal Time 2.0 - 30 75 - 95 
(CK INH - CK) t rem 4.5 - 8 15 - 19 
(CK - CK INH) 6.0 - 7 13 - 16 

Input Capacitance CIN - 5 10 - 10 pF 
Power Dissipation CpD (l) - 95 - - -Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

SERIAL MODE 

SI 

OK or 
OK INH 

Q,H, Q.B 

PARALLEL MOlE 

S/1: 

Q,H, Q,H 

SERIAL MODE 

OK INH 

CK 50% 

TEST CIRCUIT 

lSlJL 
s-LJ 

Vee 

GND 

GND 

VOH 

VOL 

Vee 

GND 

VOH 

VOL 

Vce 

-GND 

-----VCC 

'-----GND 

Vo e = 5V 

CK Q,H 

SI 

A 
I 
H 

Q,H 

0/1 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

PARALLEL MODE 
6ns 

TC74HC165P/F 

6ns 

r:~-----.. ---t-----Vee 
PI H 

1\-.....,,---- GND 

Q,H 

Q:H 

PARA LL EL MO IE 

~ ___ GND 

ts 

s/1 

INPUT WAVEFORM IS THE SAME AS THAT 

IN CASE OF SWITCHING Cr~RAOTERISTICS 

TEST. 
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=TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC166P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC166P/F 8-81T SHIFT REGISTER (P-IN, S-OUT) 

The TC74HC166 is a high speed CMOS 8 BIT PARALLEL/SERIAL-IN SERIAL-OUT SHIFT REGISTER 
fabricated with silicon gate C2MOS technology. It achieves the high speed operation 
similar to equivalent LSTTL while maintaining the CMOS low power dissipation. It 
consists of parallel-in or serial-in) serial-out 8-bit shift register with gated clock 
inputs and an overriding clear input. The parallel-in or serial-in modes are control
led 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 serial shifting with each clock 
pulse. When held low) the parallel data inputs are enabled and synclonous loading 
occurs on the next clock pulse. Clocking is accomplished on the low-to-high level 
edge of the clock pulse. The CLOCK-INHIBIT input should be changed to the high level 
only while the CLOCK input is held high. A direct clear input overrides all other 
inputs) including the clock, and sets all flip-flop to zero. The detail about the 
function is shown at the truth table and the timing chart. All inputs are equipped 
with protection circuits against static discharge or transient excess voltage. 

FEATURES: 
• High Speed ................ fMAX=55MHz(Typ.) at VCC=5V ~ ________________________ ~ 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity .......... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

Symmetrical Output Impedance .... /IOH/=IOL=4mA(Min.) 

• Balanced Propagation Delay ................ tpLH~tpHL 

• Wide Operating Voltage Range .•..... VCC(opr. )=2V'V 6V 

• Pin and Function Compatible with 74LS166 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vec -0.5'V 7 V 
--- ---------------

DC Input Voltage VIN -0.5 'V VCC+O. 5 V 
f-~--~--------~------ ----------~-------
DC Output Voltage VOUT -0 . 5 'V V CC+O . 5 V 

f---- -- -----1----
Input Diode Current 11K ±20 rnA 
f------------- -------~- f----

Output Diode Current 10K ±20 rnA 
---c------------

DC Output Current lOUT ±25 rnA 

DC Vcc!Ground Current ICC ±50 rnA 

Power Dissipation PD 500~qDIP) mW 

180 (t1FP) 

Storage Temperature Tstg -65 '\., 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500rnW in the range of Ta=-40 ° '\., 65°C and from Ta=65°C 

1 
DIP16 (3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

81 1 16 VCC 

A 2 15 8/1: 

B 3 14 H 

C 4 13 Q,H 

D 5 12 G 

CLOCK 6 11 F 
INH. 

CLOCK 7 10 E 

GND 8 9 CLEAR 

up to 85°C derating factor of -IOmW/oC shall be applied (TOP VIEW) 
un t i1 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC166P/F 

TIMING CHART 

CLOCK 

CLOCK INHIBIT l I !1lL-4-----___ _ 
CLEAR UI I 

SERIAL INPUT 1m. I I 
I I I r----+I---------

SHIFT/LOAD I I I 4J i 

PARALLEL 
I NPU TS 

A \'f\\t\\\\\\\\\\\\\\\t\\i H t\\D:O~ y ?4¥: {Hh>~( 0(>OO>#>(:L~~\S 

:~=~:~~~~::: 
D \1\1\\\\\\\ \\\ ~\\\\\\l\ \3 H f\\ \\\\\1\\\\\\\\\\\\\ \\\\\\\\\\\ 

I I ! i 

E SN\\\\\\\\\\\§\\\\%:\\] L ~t\\\~\\:"""""'~""""""':\""""""'M:'"""<""""M~;;~\\"""""'\\~\ \""""""'\\:-"'<'"'"'\\:-"'<'"'"'~~\\:'<'"""('"""M~~ 
I I I I 

H \~i\\\\\\\\\ \\\\ ~ H ~\\'l\\\\\\\\\\\\\ \\\\ \ \\\\\ 

OUTPUT ~H --j I .0...-..0.. _____ ----1 

I-t 1-1 ------

CLEAR SERIAL SHIFT SERIAL SHIFT 

TRUTH TABLE 
IN PUTS INTERNAL 

OUT PUT 
-- SHIFT/ CLOCK SER IAL PARALLEL 

OUTPUTS 
CLEAR 

LOAD 
CLOCK 

INH. IN A·········H Q.A Q,B Q.H 

L X X X X X L L L 

H X X L- X I X No change 

H L L S X a········· h a b h 

H H L S H X H Q,An Q,Gn 

H H L S L X L Q,An Q,Gn 

H X H X I X X No change 
1 

x: Don't Care 

a······h: The level of steady state input VOltage a~ inputs A through H respectively 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"v6 
~-

Input Voltage VIN 0,\, Vee 

Output Voltage VOUT o "v Vee 
-- ----
Operating Temperature Topr -40 "v 85 

Input Rise and Fall Time tr~ tf o "v 1000 (Vec=2. OV) 
o '\,500(VCC=4.5V) 
o "v 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vce 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

I 
2.0 

VIN=VIH IOH=-20)JA 4.5 
High-Level 

VOH 
I 

6.0 
Output Voltage or VIL 

I 

IOH=-4mA 4.5 

tIOW-So2mA 6.0 
.-1-----

2.0 

VIN~~OL~20VA 4.5 
Low-Level 6.0 

Voltage VOL Output or VIL IOL=4mA 4.5 

IOL=5.2rnA 6.0 
---t------------ ---_. 

Input Leakage 
lIN Current VIN=VCC or GND 6.0 

Quiescent 
ICC VIN=VCC or GND 6.0 

Supply Current 

UNIT 

V 

v 
V 

°e 
.-

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 

5.9 

4.18 

5.68 

-

-
-

-

-

-

-

TC74HC166P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=25°C Ta=-40"v85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -

6.0 - 5.9 -

4.31 - 4~13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

OUTPUT 

UNIT 

V 

V 

V 

V 

)JA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC166P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 25°C -40 'V 85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTLH 6.0 - 7 13 - 16 

Propagation Delay tpLH 
2.0 - 80 150 - 190 
4.5 - 20 30 - 38 ns 

Time (CLOCK - QH) tpHL 6.0 17 26 33 - -

Propagation Delay 2.0 - 76 150 - 190 

Time (CLEAR - QH) 
tpHL 4.5 - 19 30 - 38 

6.0 - 16 26 - 33 

Maximum Clock 2.0 6 13 - 5 -
Frequency 

f MAX 4.5 30 50 - 24 - MHz 
6.0 35 59 - 28 -

Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 

( CLOCK) tw(L) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(L) 4.5 - 8 15 - 19 

(CLEAR) 6.0 - 7 13 - 16 

Minimum Removal Time 2.0 - - 0 - 0 

(CLEAR) 
t rem 4.5 - - 0 0 

6.0 - - 0 - 0 

Minimum Set-up Time 2.0 - 20 75 - 95 
ts 4.5 - 5 15 - 19 ns 

(SI, PI) 6.0 - 4 13 - 16 

Minimum Set-up Time 2.0 - 30 75 - 95 
ts 

(S/L) 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Minimum Hold Time 2.0 - - 50 - 65 
th 4.5 - - 10 - 13 

(SI, PI) 6.0 - - 9 - 11 

Minimum Hold Time 2.0 - - 0 - 0 

(S/L) 
th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 -
Power Dissipation C (1) 

pF 
- 58 - - -

Capacitance PD 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be' obtained by the equation 
hereunder. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR MODE 

,.-------- V cc 

CLEAR 

+-------------GND 

CLOCK 

Q.H 

GND 

~'--__ _J/ ____ ::: 
PARALLEL MODE 

ICC(opr.) TEST CIRCUIT 
VCC 

LS1S1 CK 

SI 
Q.H 

.JLJ A 

H 

C/I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC166P/F 

SERIAL MODE 

CLOCK ~ 
l~w(L)1 

Q.H _____ i)t~ 
I I 
~~LH,t:pHL 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SW ITCHING 

CHARACTERI STICS TEST. 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

gC74HC173P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC173P/F QUAD D-TYPE REGISTER (3-STATE) 

The TC74HC173 is a high speed CMOS D-TYPE REGISTER fabricated with silicon gate e2MOS 
technology. It achieves the high speed operation similar to equivalent LSTTL while 
maintaining the CMOS low power dissipation. This device is composed of four-bit 
register including 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). Signals 
applied to the data inputs (D 1 -D 4 ) are stored at the respective flip-flops on the 
positive going transition of the clock input, only when both clock control inputs 
(Gl 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, and otherwise the outputs are in a high-impedance state. All inputs are 
equipped with protection circuits against static discharge or transient excess voltage. 

FEATURES: 
High Speed ............... fMAX=55MHz(Typ.) at Vec=5V 

Low Power Dissipation ...... IeC=4]JA(Max.) at Ta=25°C 

High Noise Immunity ........ VNIH=VNIL=28% Vec (Min.) 

Output Drive Capability .............. 15 LSTTL Loads 

Symmetrical Output Impedance ..... I IOHI=IOL=6rnA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr.)'=2Vrv6V 

• Pin and Function Compatible with 74LS173 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 rv 7 V 

DC Input Voltage VIN -0.5 rv VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 rv Vec+O. 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 
1---

DC Output Current lOUT :!35 rnA 

DC Vee/Ground Current ICC ±70 rnA 

Power Dissipation PD 500 (DIP);~ mW 

180(MFP) 

Storage Temperature Tstg -65 rv 150 °c 

Le~d Temperature 10sec TL 300 °c 

;'t 500mW in the range of Ta=-40° rv 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un ti 1 300rnW. 

DIP16(3D16A-P) 

16~ 
MFP16(F16GC-P) 

PIN ASSIGNMENT 

M 1 16 VCC 

N 2 15 CLEAR 

lQ. :3 14 ID 

2Q. 4 13 2D 

3Q. 5 12 3D 

4Q. 6 11 4D 

CLOCK 7 10 G2 

GND 8 9 Gl 

(TOP VIEW) 
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TRUTH TABLE 

CLEAR CLOCK 

X X 

X X 

H X 

L L-
L S 
L S 
L S 
L S 

LOGIC DIAGRAM 

DATA 
ENABLE 

Gl 

X 

X 

X 

X 

H 

X 

L 

L 

CLEAR 

CLOCK 

ID 

2D 

3D 

M 

N 

G2 

X 

X 

X 

X 

X 

H 

L 

L 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC173P/F 

OUTPUT 
C ONTRO L 

Dn M N Q,n 

X H X Z 

X X H Z 

X L L L 

X L L Q,O 

X L L Q,O X DON'T CARE 

X L L Q,O Z HIGH IMPEDANCE 

H L L H 

L L L L 

>--+-__ 3_ 1 Q, 

........ 4---1 ">--+-_-",-4_ 2Q, 

5 
3Q, 

>--+_.-;;;6_ 4Q, 

.:>0------ G 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC173P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2'V6 

Input Voltage VIN o 'V VCC 

Output Voltage VOUT o 'V Vee 
Operating Temperature Topr -40 'V 85 

Input Rise and Fall Time t r , tf o 'V 1000 (Vee=2. OV) 
o 'V 500 (Vee=4. 5V) 
o 'V 400 (Vec=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH==-20wA 4.5 
High-Level 

VOH 6.0 
Output Voltage or VIL 

IOH==-6mA 4.5 

IOH==-7.8mA 6.0 

2.0 

VIN=VIH IOL==2O wA 4.5 
Low-Level 6.0 
Output Voltage VOL 

or VIL IOL=6mA 4.5 

IOL==7. SmA 6.0 

3-State Output 
IOZ 

VIN==VIH or VIL 6.0 Off-State 
Current VOUT=VCC or GND 

Input Leakage lIN VIN==VCC Current 
or GND 6.0 

Quiescent ICC VIN==VCC or GND 6.0 
Supply Current 

UNIT 

V 

V 

V 

°c 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.1S 

5.6S 

-

-
-

-
-

-

-

-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 

INPUT 

GND 

Ta==25°C Ta=-40'VS5°e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.S0 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

O.lS 0.26 - 0.33 

- ±0.5 - ±5.0 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

wA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC173P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

25°C -40'\, 85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. tvf,AX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

tTHL 6.0 - 6 10 - 13 

Propagation Delay tpLH 2.0 - 84 165 - 205 

Time (CLOCK - Q) tpHL 4.5 - 21 33 - 41 
6.0 - 18 28 - 35 

Propagation Delay tpLH 2.0 - 84 165 - 205 

Q) 
4.5 - 21 33 - 41 

Time (CLEAR - tpHL 6.0 - 18 28 - 35 

Maximum Clock 2.0 6 12 - 5 -
f MAX 4.5 30 50 - 24 -

Frequency 
6.0 35 59 - 28 -

tw(H) 2.0 - 30 75 - 95 
Minimum Clock Pulse 

tw(L) 
4.5 - 8 15 - 19 

Width 6.0 - 7 13 - 16 
2.0 - 30 75 - 95 

Minimum Clear Pulse 
tw(H) 4.5 8 15 19 - -

Width 6.0 - 7 13 - 16 

Minimum Clear Removal 2.0 - - 5 - 5 

Time 
t rem 4.5 - - 5 - 5 

6.0 - - 5 - 5 

Minimum Set-up Time 2.0 - 40 100 - 125 
ts 4.5 - 10 20 - 25 

(G 1 , G2 ) 6.0 - 9 17 - 21 

Minimum Set-up Time ts 2.0 - 30 75 - 95 

CD) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(Gl, G2 , D) 6.0 - - 0 - 0 

3-State Output tpZL 2.0 - 60 120 - 150 
RL =1 kn 4.5 - 15 24 - 30 

Enable Time tpZH 6.0 - 13 20 - 26 

3-State Output tpLZ 2.0 - 84 150 - 190 

tpHZ RL=l kn 4.5 - 21 30 - 38 
Disable Time 6.0 - 18 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - -
Power Dissipation 

CpD - 30 - - -Capacitance 
Note(l) CPD is defined as the value of internal equivalent capacitance of IC which is calculated from 

the operating current consumption without load (refer to Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr):CPD • Vec • fIN + Icc/4 (per 1 Circuit) 
And the total CPD when n pcs of Flip Flop operate can be gained by the following equation. 

CPD(total):14 + 16 • n 

UNIT 

ns 

MHz 

ns 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC173P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

(NOTE) CLEAR= IL I 

(NOTE) 
MorN 

(NOTE) 
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 VCC LINE. 

ICC(opr.) TEST CIRCUIT 

aND 
tw 

VCC 

CLOCK 

GND 

Q,n 

VOL 

(NOTE) Dn= "H" 

,------Vcc 

'"--~ +---- GND 

OUTPUT 

(SW=VCC) 

-j-----+-+-- VOL 

.---t---- Va H 

50% 

5V INPUT WAVEFORM 
6ns 6ns 

.----~ CLOCK Q,l 

t-+-~--~Dl 

other 
IN 

GND 

Vec 

GND 

Vec 

GND 

VOH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC174P/~ 
PRELIMINARY 

TC74HC174P/F HEX O-TYPE FLIP FLOP WITH CLEAR 
The TC74HC174 is a high speed CMOS HEX D-TYPE FLIP FLOP fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL, while maintaininr 

the CMOS low power dissipation. 

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 Imv, the Q (lutPUt are in the lmv 1 ogi c 1 evel independent 

of the other inputs. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................. f~Lt\X=!,3MHz (Typ.) at VCC=5V 

Low Power Dissipation ........ . lCC=4/lAU13x.) at Ta=25°C 

High Noise Tmmuni ty ........... VNIW=VNIL=2S;',: VccUlin.) 

Output Drive Capability ....... 10 LS11L Loads 

Symmetrical Output Impedance .. IIOHI=TOL=4mA(~1in.) 

13a lanced Propaga tion Delays ... tpLH =:: tpHL 

1.Vide Operating Vo 1 tage Range .. VCC (opr) =2V ~ 6V 

Pin and Function Compatible with 74LS174 

DIP16(3D16A-P) 

16C~~-=~.~ 
~~ 

1 

MFP16(F16GC-P) 

PIN ASS I GNn1ENT INPUT and OUTPUT EQUIVALENT CIRCUIT 

CLP.·'·P 

DU 

D· 
D·l 

CLOCK 

Vc~ 

fNP:!T 

IND 

VI;C - 1 

1 
0LJrr i iT 

I 

~ 
I 

_ J 

---------------241 -----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC174P/F 

LOG I C or AGRAM 

CLEAR 

GLOCK 

TRUTH TABLE 
INPUTS OUTPUT 

FUNCTION 
CLEAR D CLOCK Q 

L X X L Clear 

H L I L -

H H S H -
H X L Qn No change 

X : Don't care 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5-7 V 

DC Input Voltage VIN -0.5 - VCC+O. 5 V 

DC Output Voltage VOUT -0.5 - VCC+O. 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±2S rnA 

DC Vee/Ground Current ICC ±SO rnA 

Power Dissipation PD SOO(DIP)*/180(MFP) mW 

Storage Temperature Tstg -65 -150 °c 

Lead Temperature 10sec TL 300 °c 

.'" 500mW in the range of Ta=-40°C -65°C. 
and from Ta=65°C up to 85°C derating factor of -lOmW/oC 
shall be applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC174P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2"u6 V 

Input Voltage VIN o "uVCC V 

Output Voltage VOUT o "uVCC V 

Operating Temperature Topr -40 "u 85 °c 

o "u 10OO(VCC=2.0V) 
Input Rise and Fall Time tr,tf o "u SOO(VCC=4.SV) ns 

o "u 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=2SoC Ta=-4Q--85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vec MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 3.15 V Input Voltage - - -
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 Input Voltage - - 1. 35 - 1. 35 V 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20.uA 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
Output Voltage VOH 6.0 5.9 6.0 - 5.9 - V 

VIH or VIL 
IOH=:-4mA 4.5 4.18 4.31 - 4.13 -
IOW=-5. 2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL'=20.uA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL 
VIN= 

Output Voltage 6.0 - 0.0 0.1 - 0.1 V 
VIR or VIL 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

I01"=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCC GND 6.0 ±O.l ~1.0 Current or - - -
.uA 

Quiescent 
Supply Current ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC174PjF 

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

Ta=25°C Ta=-40~85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 4.5 8 15 19 Time - -

tTHL 6.0 - 7 13 - 16 
I 2.0 - 92 180 - 225 

Propagation Delay Time ! 
tpLH 

CLOCK - Q 
4.5 - 23 36 - 45 ns 

tpHL 
6.0 - 20 31 - 38 

-- f-----

2.0 - 92 180 - 225 
Propagation Delay Time 

tpHL 

I 
4.5 23 36 45 - ---

CLEAR - Q b.O 20 31 38 - -
1-------

2.0 5 11 - 4 -
Haximum Clock 

fMAX 4.5 27 44 22 MHz Frequency - -

6.0 32 52 - 26 -
f----

Minimum Pulse Width 
2.0 - ]0 7') - 95 

tw(L) 
4.5 - 8 15 - 19 

CLOCK tw (H) 
6.0 - 7 13 - 16 

r-----------

Minimum Pulse Width 2.0 - 30 75 - 95 

-- tw(L) 4.5 -
CLEAR 

8 15 - 19 

6.0 - -; 13 - 16 

2.0 - 30 I 75 - 95 ns 

Minimum Set-up Time ts 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

2.0 - - 0 - 0 

Minimum Hold Time 
I th 4.5 - - 0 - 0 

~- 6.0 - - 0 - 0 
-- -L 
Minimum Removal 2.0 - 15 75 - 95 

-- I trem 4.5 - 4 15 - 19 
CLEAR 

6.0 - 3 13 - 16 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CPD( 1) - 53 - - -

TOSHIBA ----------- 244.:-.---------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC174P/F 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/6 (per Flip Flop) 
And the total CpD when n pcs of Flip Flop operate can be gained by the 
following equation. 

CpD(total)=38 + lS·n 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

-bF
'TL 

90 ' 
50% 

LO% 

I t pLH.
1 

ICC(opr) TEST CIRCUIT 

-----....~- 5V 

Vec 
CLOCK Cia 

DO 

Dl 

c: 
0 
U) D5 

GND 

r---------------- vcc 

GND GND 

r------- V cc 
CLOCK 

GND 

Dn = "H" 

6 ns 6 DS 

/ 
Vec 

GND 

Vee 

GND 
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IOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC175P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC175P/F QUAD 0-TYPE FLIP-FLOP t~ITH CLEAR 

The TC74HC175 is a high speed CMOS QUAD D-TYPE FLIP-FLOP fabricated with silicon gate 

CMOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

These four flip-flops are controled by a clock input (CLOCK) and a clear input (CLEAR). 

The infomation data applied to the D inputs (lD thru 4D) are transfered to the outputs 

(lQ thru 4Q and lQ thru 4Q) on the positive-going edge of the clock pulse. 

Reset function is accoQplished when the clear input is taken low, and all Q outputs 

are kept in low level regardless of other input conditions. 

All input are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATUH.ES: 

High Speed .................... 1('1i\X=53!-Iz(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=4~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNlH=VNlL=28% Vcc(Min.) 

Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. 11m! 1=IOL=4mA(~lin.) 

Balanced Propaga tion Delays ... tpLH ~ tpHL 

Wide Opera ting Voltage Range .. VCC (opr) =2V - 6V 

Pin and Function Compatible with 74LS175 

DIP16(3D16A-P) 

~~, 

l6~,_< ./,,~.,~-.~ ~",t.i11 
1 

MFP16(~'16GC-P) 

PIN ASS I Ci H,1ENT 

(TopVi'3W 
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LOGIC DIAGRAM 

__ 1 
CLF~AR 

1D 2D 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC175P/F 

3D 4D 

CLoeK---~ ~----~----~--1--4------1-~--~----~--~~ 

TRUTH TABLE 

INPUTS 
-----
CLEAR D CLOCK 

L X X 

H L I 
H H S 
H X L 

X : Don't care 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Supply Voltage Range 

DC Input Voltage 

DC Output Voltage 

Input Diode Current 

Output Diode Current 

DC Output Current 

DC Vcc/Ground Current 

Power Dissipation 

Storage Temperature 

Lead Temperature 10sec 

1Q, lCi 2Q, 2Q, 

OUTPUTS 
FUNCTION -

Q Q 

L H Clear 

L H -

H L -
-

Qn Qn No change 

SYMBOL VALUE UNIT 

VCC -0. 5 ~ 7 V 

VIN -0. 5 ~ V CC+O. 5 V 

VOUT -0. 5 ~ VCC+O. 5 V 

11K ±20 rnA 

10K ±20 rnA 

lOUT ±25 rnA 

ICC ±50 rnA 

PD 500(DIP)*/180(MFP) mW 

Tstg -65 ~150 °c 

TL 300 °c 

3Q, 3Q, 4Q, 4Q, 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 
Vee 

GND 

0500mW in the range of 
Ta=-40°C ~ 65°C. 
and from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC175P/F 

RECQr'lMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2-6 V 

Input Voltage VIN o -Vee V 

Output Voltage VOUT O-Vee V 

Operating Temperature Topr -40 - 85 °e 

0-1000 (Vee=2. OV) 

Input Rise and Fall Time tr,tf 0-500 (Vec=4.5V) ns 

0-400 (VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40-85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 l. 35 V 
Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-20ttA 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage VIH or VIL 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=20IlA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

VOL 6.0 - 0.0 0.1 - 0.1 V 
Output Voltage VIH or VIL 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=Vee or GND 6.0 - - ±O.l - ±1.0 

Current IlA 

Quiescent 
ICC VIN=VCe or GND 6.0 - - 4.0 - 40.0 

Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC175P/F 

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

PARAMETER SYMBOL TEST CONDITION Ta='25°C Ta=-4(}--85°C 
UNIT 

VCC MIN. TYP. MAX. HIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 Time tTHL 
6.0 - 7 13 - 16 

2.0 - 105 
tpLH 

165 - 205 

Propagation Delay Time 4.5 - 21 33 - 41 ns 

(CLOCK - Q, Q) 
tpHL 

6.0 - 18 28 - 35 

tpLH 
2.0 - 115 185 - 230 

Propagation Delay Time 4.5 - 23 37 - 46 

(CLEAR - Q, Q) 
tpHL 

6.0 - 20 31 - 39 

2.0 6 12 - 5 -
Maximum Clock 

fMAX 4.5 30 48 24 MHz 
Frequency 

- -

6.0 35 56 - 28 -

2.0 - 30 75 - 95 
tw(L) 

Minimum Pulse Width 4.5 - 8 15 - 19 
(CLOCK) 

tw(H) 
6.0 - 7 13 - 16 

2.0 - 30 75 - 95 

Minimum Pulse Width tw(L) 4.5 - 8 15 - 19 
(CLEAR) 6.0 - 7 13 - 16 

2.0 - 10 50 - 65 

Minimum Set-up Time ts 4.5 - 3 10 - 13 ns 

6.0 - 3 9 - 11 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Minimum Removal Time 
2.0 - 0 75 - 95 

(CLR) t rem 4.5 - 0 15 - 19 

6.0 - 0 13 - 16 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capa9tance CPD(l) - 71 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC175P/F 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can 

ICC(opr)=CPD·VCC·fIN+ICC/4 
And the total CPD at the time 
by the following equation. 

CPD(total)=43 + 28 x n 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

D 

be obtained by the equation hereunder. 
(per Flip-Flop) 

when n pcs of Flip-Flop operate can be gained 

VCC 

~ _____ .J-+ __ (} NIl GND 

Vee 
CLOCK 50% 

GND GND 
tTHL 

-IOH VOH 

VOL VOL 

VOH VOH 

VOL VOL 

tpLH 

ICC(o r) TEST CIRCUIT 

5V 
6 DS 6 DS 

1(:°0/0 \[ jvec 
Dl 

lQ, 10% GND 
ID 
2D 
3D CLOCK 

4D 4Q, GND 
GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA== 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC181~ 
PRELIMINARY 

TC74HC181P ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 
The TC74HC181 is a high speed CMOS ARITHMETIC LOGIC UNIT(ALU)/FUNCTION GENERATORS 

fabricated with silicon gate C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 

This circuit perform 16 binary arithmetic operations on two 4-bit word as shown in 

Tables I and 2. These operations are selected by the four function-select lines (SO, 

Sl, S2, S3) and include addition, subtraction, decrement, and straight transfer. 

When performing arithmetic manipulations, 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 generation be 

means of two cascade-outputs (pins 15 and 17) for the four bits in the package. 

When used in conjunction with the TC74HC182, full carry look-ahead circuits, high

speed arithmetic operations can be performed. 

All inputs are equipped with protection circuits against static discharge or tran

sient excess voltage. 

FEATURES: 

• High Speed t pd=30ns(Typ.) at VCC=5V 

• Low Power Dissipation ....•. ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......•.. VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability .......•..•..• 10 LSTTL Loads 

• Symmetrical Output Impedance ..•• IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays ..•••••.•••••.• tpLH~tpHL 

• Wide Operating Voltage Range .••.•• VCC (Opr.)=2V ~ 6V 

• Pin and Function Compatible with 74LS18l 
DIP24 ( 3D24A-P) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC181P 

PIN ASSIGNMENT 

BO 1 24 VCC 

AO 2 23 Al 

S3 3 22 Bl 

S2 4 21 A2 

SI 5 20 B2 

SO 6 19 A3 

Cn 7 18 B3 

M 8 17 G 

FO 9 16 Cn+4 

Fl 10 15 P 

F2 11 14 A==B* 

GND 12 13 F3 

(TOP VIEW) 

* : Open drain Output Structure 

PIN DESIGNATIONS 
Designations Pin No. Function 

AO, AI, A2, A3 2, 23, 21, 19 Word A Inputs 

BO, B1, B2, B3 1, 22, 20, 18 Word B Inputs 

80, 81, 82, S3 6, 5, 4, 3 Function Select Inputs 

Cn 7 Inv. Carry Input 

M 8 Mode Control Input 

FO, F1, F2, F3 9, 10, 11, 13 Function Outputs 
--

A==B 14 Comparator Outputs 
-p 15 Carry Propagate Output 

Cn+4 16 Inv. Carry Output 

G 17 Carry Generate Output 

VCC 24 Supply Voltage 

GND 12 Ground 
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FUNCTIONAL DESCRIPTION 

The HC181 will accomodate active-high or active-low data, if the pin designa
tions are interpreted as show below. 

Pin Number 2 1 23 22 21 20 19 If', 9 10 11 13 7 16 15 17 
-- - - - - - - -

Active-low data (Table 1) AO BO Al Bl A2 B2 A3 B3 FO Fl F2 F3 Cn Cn+4 P G 

Active-high data(Table 2) AO BO Al Bl A2 B2 A3 B3 Fa Fl F2 F3 Cn Cn+4 X y 

Subtraction is accomplished by l's complement addition where the l's complement 
of the subtrahend is generated internally. The resultant output is A-B-l, which 
requires an end-around or forced carry to produce A-B. 

The HC181 also be utilized as a comparator. The A=B output is internally de
coder from the function outputs (Fa, Fl, 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 indicate 
equality (A=B). The ALU should be in the subtract mode with Cn=H when performing 
this comparison. The A=B output is open-drain so that it can be wire-AND connected 
to give a comparison for more than 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 input S3, S2, Sl, SO at L, H, H, L, 
respectively. 

Input Output Active-low data Active-high data 
Cn Cn+4 (Figure 1) (Figure 2) 

H H A;O:B A~B 

H L A<B A>B 

L H A>B A<B 

L L A~B A;O:B 

These circuits have been designed to not only incorporate all of the designer's 
requirements for arithmetic operations, but also to provide 16 possible functions of 
two Boolean variables without the use of external circuitry. These logic functions 
are selected by use of the four function select inputs (SO, Sl, S2, S3) with the mode 
control input (M) at a high level to disable the internal carry. 

The logic functions and arithmetic operations obtained with signal designations 
of Figure 1 are given in Table 1; those obtained with signal designations of Figure 
2 are given in Table 2. 
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(2) (1) (23) (22 ) (21) (m) (19) (18) 

AO BO Al Bl AI!, B2 A3 B3 
(7) Cn 

HC181 A=B (14) 

(8 ) M 
Fa Fl FI!, F3 Cn+4 G P 

GO PO Gl PI 02 PI!, G3 P3 
P (7 ) 

Cn HC182 
(13) 

G (10) 
Cn+ x Cn+y Cn+Z 

(12) (ll) ( 9) 

(Figure 1) 

Table 1 

Active Low Data 
Selection M=H M=L: Arithmetic Operations 

Logic 
S3 S2 Sl SO Functions Cn=L (no carry) Cn=H (with carry) 

L L L L F=A F = A Minus 1 F=A 
-

L L L H F = AB F = AB Minus 1 F = AB 

L L H L F=A+B F = AB Minus 1 F = (AB) 

L L H H F=l F =, Minus 1 (2's CampI) F = Zero 

L H L L F=A+B F = A Plus (A + B) F = A Plus(A + B) Plus 1 

L H L H F=B F = AB PuIs (A+ B) F=AB Plus(A+B) Plus 1 

L H H L F=A8?)B F == A Minus B Minus 1 F = A Minus B 

F=A+B 
-

F=(A+B) Plus 1 L H H H F=A+B 

H L L L F = AB F=A Plus (A + B) F = A Plus(A.+ B) Plus 1 

H L L H F=A@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. 
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( 2) (1) (2'3) (22) (21) (20) (19) (18) 

I , I , I , , I 
AO BO Al Bl A',(, B2 A3 B3 

( 7 ) ----<r-c Cn 

HCIDl A= l:J t--(14) 
(8) _ f-- M 

FO F1 F2 F3 Cn+4 Y X 

(L I 
(1'1) 

I (1) l(17 ) (10) (13) (15 ) 

(3) l( 4) (1) ( 2) (H) (It) ( 5) (6) 

I I I I I 
YO XU Yl Xl Y2 X2 Y3 X3 

XI-(7) 

(l~ Cn He 182 

Y \--(10) 
Cn+x Cn+y Cn+z 

eX) (X) Cb) 
(Figure 2) 

Table 2 

Selection 
Active High Data 

M=H M==L: Arithmetic Operations 

S3 S2 Sl SO 
Logic 

Cn=H (no carry) Cn==L (with carry) Functions 
-

L L L L F=A F==A F == A Plus 1 

L L L H 
--

F==A+B F==(A+B) Plus I F=A+B 

F == AB 
-

F == (A + B) Plus I L L H L F==A+B 

L L H H F==O F == Minus 1(2' s Compl) F = Zero 

L H L L F == AB F = A Plus AB F == A Plus AB Plus I 

L H L H F==B F=(A+B) Plus AB F==(A+B) Plus AB Plus 1 

L H H L F==A(±)B F == A Minus B Minus 1 F = A Minus B 

L H H H F == AB F == AB Minus I F = Jill 

H L L L F=A+B F=A Plus AB F=A Plus AB Plus I 

H L L H F==A@B F=A Plus B F=A Plus B Plus I 

H L H L F==B F==(A+B) Plus AB F=(A+B) Plus AB Plus I 

H L H H F == AB F == AB Minus I F = AB 

H H L L F=l 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 I 
H H H H F=A F == A Minus I F=A 

,,< Each bit is shifted to the next more significant position. 
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LOGIC DIAGRAM 

80 

81 

82 

83 

A3 

Al 

en 

M 

FO 

A=B 
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TC74HC181P 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Vee Vee Vee 

INPUT OUTPUT 

ABSOLUTE MAXIMUM RATINGS 
PARAtvlETER 

Supply Voltage Range 

De Input Voltage 

DC Output Voltage 

Input Diode Current 

Output Diode Current 

DC Output eurrent 
- ---- ._- --- ----

DC Vee/Ground Current 

Power Dissipation 

GND 

SYMBOL 

Vce 

VIN 

VOUT 

11K 

10K 

lOUT 

Ice 
PD 

GND 

VALUE UNIT 

-0.5'0 7 V 

-0.5 ,\, Vce+O. 4 V 

-0 .~5 ,\, Vge~O ____ ?-+--'" 
'20 rnA 

+20 

+25 

-65'-' 150 

rnA 

rnA 

rnA 

mW 

°e Storage Temperature 

Lead Temperature lOsec 
- ------------+---

300 °e 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2'06 V 
r------.-----~----

C--------. ___ --- ---~. 

Input Voltage VIN Or" Vee V 
1---------- .---------

r- VOUT Output Voltage 0'0 Vec V 

Operating Temperature Topr -40'0 85 DC 

Input Rise and Fall Time t r , tf 0,\,1000 (Vee=2. OV) 

0 ,\,500 (Vee=4. 5V) ns 
0 "v 400 (Vee=6. OV) 

...--...--0 0 UT PUT 

ONLY OUTPUT A=B 

1. SOOmW in the range of 
Ta=-40DC '\, 6S o C and from 
Ta=65°C up to 8S DC 
derating factor of 
-lOmW/oC shall be 
applied until 300mW. 
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DC ELECTRICAL CHARACTERISTICS 
r-- Ta=25°C Ta=-40'L.85°C 

PARAMETER SYMBOL TEST CONDITION 
~CC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - l.5 -
High-Level VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level VIL Input Voltage 4.5 - - 1.35 - 1.35 V 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
VIN=VIH I OH=-2011A 4.5 4.4 4.5 - 4.4 -

High-Level or VIL 6.0 5.9 6.0 - 5.9 -
Output Voltage VOH V 

Any output IOH=-4mA 4.5 4.18 4.31 - 4.13 -
except A=B 

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.00 0.1 - 0.1 
I OL=20]JA 4.5 - 0.00 0.1 - 0.1 

Low-Level 6.0 - 0.00 0.1 - 0.1 

Output Voltage VOL VIN=VIH V 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Output Off- VIN=VIL or VIH 6.0 - - ±0.5 - ±5.0 ]JA 
State Current IOZ 

VOUT=VCC 

Input Leakage 
lIN VIN=VCC or GND 6.0 ±O.l ±1.0 - - -Current 

l1A 
Quiescent 

ICC VIN=VCC or GND 6.0 4.0 - 40.0 - -
Supply Current 
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AC ELECTRICAL CHARACTERISTICS (CL-50pF Input t t 6 - . r- f- ns 

~ Ta=25°C Ta==-40'V85°C 
PARAMETER SYMBOL TEST CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 19 

tTHL 
-

6.0 7 13 16 

Propagation Delay Time tpLH 2.0 - 68 135 - 170 

(1) tpHL 
4.5 - 17 27 - 34 
6.0 - 14 23 - 29 

Propagation Delay Time tpLH 2.0 - 124 240 - 300 

(2) tpHL 
4.5 - 31 48 - 60 

I 6.0 - 26 41 51. 

Propagation Delay Time tpLH 2.0 - 120 235 - 295 
4.5 - 30 47 - 59 

(3) tpHL 6.0 - 26 40 - 50 

Propagation Delay Time tpLH 
2.0 - 112 215 - 270 

4.5 - 28 43 - 54 
(4) tpHL 6.0 24 37 46 

Propagation Delay Time tpLH 2.0 - 116 225 - 280 

(5) tpHL 
4.5 - 29 45 - 56 
6.0 - 25 38 48 

Propagation Delay Time tpLH 2.0 - 116 220 - 275 

( 6) tpHL 
4.5 - 29 44 - 55 
6.0 - 25 37 47 

Propagation Delay Time tpLH 2.0 - 108 210 - 265 
4.5 - 27 42 - 53 

(7) tpHL 6.0 - 23 36 45 ns 

Propagation tpLH 2.0 108 
Delay Time - 210 - 265 

4.5 - 27 42 - 53 
(8) tpHL 6.0 - 23 36 45 -

Propagation Delay Time tpLH 
2.0 - 136 265 - 330 

4.5 - 34 53 - 66 
( 9) tpHL 6.0 - 29 45 - 56 

Propagation Delay Time tpLH 2.0 - 136 265 - 330 
4.5 - 34 53 - 66 

(10) tpHL 6.0 - 29 45 56 

Propagation Delay Time tpLH 2.0 - 112 215 - 270 
4.5 - 28 43 - 54 

(11) tpHL 6.0 - 24 37 - 46 
-

3-State Output 2.0 - 124 240 - 300 

Enable Time (12) tpZL RL=l len 4.5 - 31 48 - 60 
6.0 - 26 41 51 

3-State Output 2.0 - 140 260 - 325 

Disable Time (12) 
tpLZ RLzl kn 4.5 - 35 52 - 65 

6.0 - 30 44 55 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'\J85°C 
PARAMETER SYMEOL TEST CONDITION ~ UNIT 

CC MIN. TYP. MAX. MIN. MAX. 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
CpD(l) - 216 - - -

Capacitance 

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD • VCC -fIN + ICC 

PROPAGATION DELAY TIME TEST CONDITIONS 

TEST NO. FROM (INPUT) TO (OUTPUT) TEST CONDITIONS 

(1) Cn Cn+4 

-
(2) Any A or B Cn+4 M=GND, SO=S3=VCC, Sl=S2=GND (SUM mode) 

(3) A or 
-

Cn+4 SO=S3=GND, Sl=S2=VCC (DIFF mode) Any B M=GND, 

(4) 
-

Any F M=GND (SUM or DIFF mode) Cn 

(5) Any A or B -
M=GND, SO=S3=VCC, SI=S2=GND (SUM mode) G 

( 6) Any A or 13 G M=GND, SO=S3=GND, SI=S2=VCC (DIFF mode) 

(7) Any A or B F M=GND, SO=S3=VCC, Sl=S2=GND (SUM mode) 

-
(8) Any A or B F M=GND, SO=S3=GND, Sl=S2=VCC (DIFF mode) 

-
( 9) Ai or Bi Fi M=GND, SO=S3=VCC, SI=S2=GND (SUM mode) 

(10) Ai or Bi Fi M=GND, SO=S3=GND, SI=S2=VCC (DIFF mode) 

(11) Ai or Bi Fi M=VCC (Logic mode) 

(12) Any A or B A=B M=GND, SO=S3=GND, SI=S2=VCC (DIFF mode) 
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ICC(opr.) TEST CIRCUIT 

INPUT CONDITION 

AO ,Al,A2, A3, SO, S3, Cn =VDD 

Bl,B2,B3,Sl,S2, M=GND 

BO 

GND 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6n s 6ns 

INPUT 

t THL tTLH 

OUTPUT 

(AT POSITIVE PULSE) 

OUTPUT 

(AT NEGATIVE PULSE) 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC181P 

OUTPUT OPEN 

* INPUT WAVEFORM IS THE SAME AS THAT 

IN CASE OF SWITCHING CHARACTERISTICS 

TEST. 

VCC 

GND 
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!fC74HC182P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC182P FUNCTION LOOK AHEAD CARRY GENERATOR 

The TC74BC182 is a high speed CMOS FUNCTION LOOK AHEAD CARRY GENERATOR fabricate 
with silicon gate C2MOS technology. 

It achieves the high speed operation similar to eqUivalent LSTTL while maintaining 
the CMOS low power dissipation. 

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 designation table. 

When used in conjunction with the BC181 arithmetic logic unit, these generators 
provide hihg-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 up to n-bits. The method of cascading circuits 
to perform multi-level look-ahead is illustrated under typical application data. 

Carry input and output of the ALU's are in their true 
form, and the carry propagate(P) and carry generate(G) 
are in negated form; therefore, the carry functions 
(inputs, output, generate, and propagate) of the look-
ahead generators are implemented in the compatible 
forms for direct connection to the ALU. Reinterpreta
tion 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 protection circuits 
against static discharge or transient excess voltage. 

DIP16(3D16A-P) 

FEATURES: PIN ASSIGNMENT 

• High Speed .•..•••.•••••.••. t pd=14ns(Typ.) at VCC=SV 
G1 1 16 Vee 

• Low Power Dissipation .•.••. ICC=4~A(Max.) at Ta=2SoC Pi 2 15 P2 

• High Noise Immunity .•..•••• VNIH=VNIL=28% VCC(Min.) Go3 14 G2 

Po4 13 Cn 
• Output Drive Capability •••••...•..••• 10 LSTTL Loads 

G3 5 12 Cn+x 

Symmetrical Output Impedance •...• IIOHI=IOL=4mA(Min.) P3 6 11 Cn+y 

P 7 
• Balanced Propagation Delays .•.••.•..•.•.•• tpLH~tpHL 

GND 8 

10 G 

9 Cn+z 
• Wide Operating Voltage Range ••.•••. VCC(Opr.)=2Vrv6V 

(TOP VIEW) 

• Pin and Function Compatible with 74LS182 
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TRUTH TABLE 

FOR G OUTPUT 

INPUTS 

G3 G2 Gl 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 Cn+z OUTPUT 

INPUTS 
r--- ~--

G2 G1 GO P2 PI 

L X X X X 

X L X L X 

X X L L L 

X X X L L 

All other combinations 

FOR Cn+y OUTPUT 

INPUTS 

G1 GO PI PO Cn 

L X X X X 

X L L X X 

X X L L H 

All other 
combinations 

P2 PI 

X X 

X X 

L X 

L L 
~- --

PO Cn 

X X 

X X 

X X 

L H 

OUTPUT 

Cn+y 

H 

H 

H 

L 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC182P 

FOR P OUTPUT 

OUTPUT INPUTS 

G P3 I P2 I PI I PO 

L L I L I L I L 

L All other 
combinations 

L 

L 
r---~--

H 

FOR Cn+x OUTPUT 

OUTPUT INPUTS 

Cn+z GO PO Cn 

H 

H 

H 

H 

L 

L X X 
X L H 

All other 
combinations 

Cn+x==GO + POCn 
Cn+y==Gl + PlGO + PlPOCn 
Cn+z==G2 + P2Gl + P2P1GO + P2P1POCn 

G==G3+P3G2+P3P2G1+P3P2PlGO 
P-P3P2P1PO 

or 

Cn+x-YO(XU+Cn) 
Cn+y-Yl[X1+YO(XO+Cn)] 

OUTPUT 

P 

L 

H 

OUTPUT 

Cn+x 

H 

H 
.-

L 

X: Don't care Cn+z=Y2{X2+Y1[Xl+YO(XO+Cn)]} 
Y=Y3(X3+Y2) (X3+X2+YI) (X3+X2+XI+YO) 

Pin Designation X=X3+X2+X1+XO 

Active "L" Active "H" Pin No. Function 
GO,<il,G2,G3 GO,G1,G2,G3 3.1.14.5 Carry Generate Inputs 
PO,Pl.P2,P3 PO,_ P1-,P2 ,P3 4,2,15,6 Carry Propagate Inputs 

Cn Cn 13 Carry Input 
Cn+z,Cn+y Cn+x,Cn+y 

12,11,9 Carry Outputs Cn+z Cn+z 
G Y 10 Carry Generate Output 
P X 7 Carry Propagate Output 

VCC 16 Supply Voltage 
GND 8 Ground 
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LOGIC DIAGRAM 

P 

G3 

P3 
10 

G 

G2 

P2 

Gl 

Cn+z 

PI 

Cn+y 

PO 

Cn+x 

On 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER . SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 '\., 7 V 

V 

V 

DC Input Voltage VIN -0.5 '\., Vec+O. 5 

DC Output Voltage 

Input Diode Current 

Output Diode Current 

VOUT 

11K 

10K 

DC Output Current lOUT 
-~'~--.-~~-------------- -- --.------

DC Vec/Ground Current ICC 

Power Dissipation PD 

Storage Temperature 

Lead Temperature 10sec 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vce 
f------------.---------.- ----~---

Input Voltage VIN 

-0 . 5 '\., V ce+O . 5 

1.20 

:+20 

rnA 

rnA 

:+25 rnA 

+50 rnA 

--------------------+------1 

-65'\., 150 °c 
---.---.----.-~I------~ 

300 °e 

LIMIT UNIT 

2 '\.,6 V 

o '\., Vee V 
t------------- .... ------.---------- 1-------1--

Output Voltage VOUT o '\., Vee V 
--1---------1-------

Operating Temperature Topr -40'\., 85 °c 

Input Rise and Fall Time t r , tf o '\., 1000 (VCC=2. OV) 

0 ,\,500 (VCC==4. SV) ns 
0 '\., 400 (VCC=6. OV) 

-

DC ELECTRICAL CHARACTERISTICS 

TC74HC182P 

* 500mW in the range of 
Ta=-40°C '\., 65°C and from 
Ta=6SoC up to 85°C 
derating factor of 
-IOmW/oC shall be applied 
until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee vee 

INPUT 

Ta=25°C Ta=-40'\.,85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1.5 - - .1. 5 -
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 1.8 1.8 - - -
t------------------

2.0 1.9 2.0 - 1.9 -
VIN==VIH IOH==-20 fJA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage or VIL 
f-----

IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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DC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VlN=VIH IOL=20\lA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

VOL V Output Voltage or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
f------------- ----- ---
Input Leakage 

lIN VlN=VCC or GND 6.0 - - ±O.l - ±1.0 
Current 

,----------- -- l1A 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
Supply Current 

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

- Ta=25°C Ta=-40"'85°C 
PARAMETER SYMBOL TEST CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

tTHL 
4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Propagation Delay Time 
tpLH 

2.0 - 72 145 - 180 

(GO,Cl,G2 _ cn+x,cn+y) 4.5 - 18 29 - 36 
PO,Pl,P2 Cn+z tpHL 6.0 - 15 25 - 31 

Propagation Delay Time tpLH 2.0 - 84 165 - 205 

(GO,G1,G2,C3 -c) 4.5 - 21 33 - 41 ns 

tpHL 6.0 18 28 35 Pl,P2,P3 - ..... 

tpLH 
2.0 - 80 155 - 195 

Propagation Delay Time 
4.5 - 20 31 - 39 

(PO,P1,P2,P3 - P) tpHL 
6.0 - 17 26 - 33 

tpLH 
2.0 - 76 150 - 190 

Propagation Delay Time 
4.5 19 38 - 30 -

(Cn - Cn+x, Cn+y , Cn+z) tpHL 6.0 - 16 26 - 33 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation CpD(l) -Capacitance 88 - - -

Note(l): CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC182P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

INPUT 

OUTPUT 

(AT POSITIVE PULSE) 

OUTPUT 

(AT NEGATIVE PULSE) 

ICC(opr.) TEST CIRCUIT 

Cn 

---------------------------------- 267 

-f---- VCC 

...... ---GND 

* INPUT WAVEFORM IS THE SAME 

AS THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 

----------TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

CMOS DIGITAL INTEGRATED CIRCUIT 

TC74HC190P 
TC74HC191P 

BCD UP/DOWN COUNTER 
4-BIT BINARY UP/DOWN COUNTER 

TC74HC190P 
TC74HCl 91 P . 

PRELIMINARY -

The TC74HC190 and TC74HC19l are high speed CMOS 4-BIT 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 TC74HC190 is BCD up/down counter and the TC74HC19l is 4-bit binary up/down counter 
These devices have asynchronous inputs LOAD (LOAD). LOAD is active low and Load the 
load data. 
The direction of the count is determined by the level of the DO'i.JN/UP input. w'hen lows 
the counter counts up and when high, it counts down. These counter change on the 
positive transition of the clock input. 
Enable input (ENABLE) and two CARRY output (RIPPLE CLOCK OUT, MAX/MIN) are provided Lo 
enable easy cascading of counters, which facilitates easy implementation of N-bit 
counters without using external gate. 
All inputs are equipped with protection circuits against static discahrge or transient 
excess voltage. 

FEATURES: 

• High Speed •••••••••••••••. f~ffiX=45MHz(Typ.) at VCC=5V 

• Low Power Dissipation ••••••• ICC=4pA(Max.) at Ta=25°C 

• High Noise Immunity •.•..•••... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability •....•......... 10 LSTTL Loads 16 

• Symmetrical Output Impedance ••••••• IIoHI=IoL=4mA(Min.) 

• Balanced Propagation Delays •••••••••••••••• tpLH=:tpHL 

• High Operating Voltage Range •••••.•• VCC(opr.)=2V'V 6V m:1'l6 (3DI6A-P) 

• Pin and Function Compatible with 74LS190/l9l 

TRUTH TABLE 

INPUTS OUTPUTS FUNCTION~ 
LOAD ENABLE D/U CLOCK QA I QB I QC I QD 

L X X X a I b I c 1 d Preset Data 

H L L S- Up Count Up count 

H L H I Down Count Down Count 

H H X I No Change No Count 

H X X L No Change I No Count 

Note X: Don't care 

a 'V d: The level of steady state inputs at inputs A through D respectively. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC,190P 
TC74HC191P 

PIN ASSIGMENT 

TC74HC190/l9l 
B 1 

Q,B 2 

Q,A 3 

ENABLE 4 

DOWN/UP 5 

Q,C 6 

Q,D 7 

GND 8 

ABSOLUTE MAXIMUM RATINGS 
PARA:1ETER SYMBOL 

Supply Vo ltage Range VCC 

DC Input Voltage VIN 
1------------

DC Output Voltage VOL'T 

Input Diode Current 11K 
c--

Output Diode Current 10K 
e--
DC Output Current lOUT 
DC Vcc/Ground Current ICC 
-.--~---

P;)we r Dissipation PD 

f------------- ---

Su) -c ag~~ 
1----- ----:' 

Temperature Tstg 

L,'c,d Temperature 10sec TL 
..... -

R~COMMENDED OPERATING CONDITIONS -
PARA::-IETER SYMBOL 

1----
Supply Vol.tage VCC 
--
Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

16 VCC 

15 A 

14 CLOCK 

13 RIPPLE CLOCK OUT 

12 MAX/MIN OUT 

11 LOAD 

10 C 

9 D 

(TOP VIEW) 

VALUE UNIT 

-0.5 rv 7 V 

-0. 5 "" V CC+O . 5 V 

-0 . 5 rv V CC+O . 5 V 

±20 mA 

±20 rnA 

:!:25 rnA 

:t50 rnA 

500;'~ mW 

-65 rv 150 °c 
300 °c 

LUnT UNIT 

2rv6 V 

o rv VCC V 

o rv VCC V 

-40 rv 85 °c 

0",1000 (VCC=2. OV) 
o '\., 500 (VCC=4. SV) ns 
o '\., 400 (VCC=6. OV) 

* SOOmW in the range of 
Ta=-40°C rv 65°C and from 
Ta=65°C up to 85°C derat
ing factor of -lOmW/oC 
shall be applied until 
300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC190P 
TC74HC191P 

LOGIC DIAGRAM - 2 

TC74HC191 

TOS'HIBA 
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TIMING CHART 

TC74HC190 

LOAD 

A 

B 
DATA 

I N PUTS 
C 

D 

CLOCK 

DOWN/UP 

ENABLE 

Q,A 

Q,B 

Q,C 

Q,D 

MAX/MIN 

RIPPLE CLOCK 

TC74HC191 

LOAD 

A 

DATA B 
I NFUT S 

C 

D 

CLO CK 

DOWN/UP 

ENABLE 

Q,A 

Q,B 

Q,C 

Q,D 

MAX/MIN 

RIPPLE CLOCK 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74'HC190P 
TC74HC191P 

7890122 2 1 0 9 8 7 

DON'T CARE UNT IL LOAD GOES H L II 

I 

I 
II I I 
I 

II 

II 

1:3 14 15 0 1 2 2 2 1 0 15 14 1:3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC190P 
TC74HC191P 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

IOH=-20~A VIN=VIH High-Level 
VOH Output Voltage or VIL 

IOH=-4mA 

I OH=-S.2mA 

Low-Level VIN=VIH IOL=20~A 

VOL Output Voltage or VIL IOL=4mA 

IOL=5.2mA 

Input Leakage 
lIN VIN=VCC or GND Current 

Quiescent 
ICC V1N=VCC or GND 

Supply Current 

Vec 

2.0 
4.5 

6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

4.5 

6.0 

2.0 
4.5 
6.0 

4.5 

6.0 

6.0 

6.0 

Ta=25°e 
MIN. TYP. MAX. 

1.5 - -
3.15 - -
4.2 - -

- - 0.5 
- - 1. 35 

- - 1.8 

1.9 2.0 -
4.4 4.5 -
5.9 6.0 -
4.18 4.31 -
5.68 5.80 -

- 0.0 0.1 

- 0.0 0.1 
- 0.0 0.1 

- 0.17 0.26 

- 0.18 0.26 

- - ±O.l 

- - 4.0 

AC EL~CTRICAL CHARACTERISTICS (eL-50pF INPUT t =tf=6nS) L. - , r 
- Ta-25°e 

PARAMETER SYMBOL TEST CONDITION VCC MIN. TYP. MAX. 

2.0 - 30 75 tTLH 
4.5 8 15 Output Transition Time -

tTHL 6.0 - 7 13 

2.0 - 92 180 Propagation Delay Time tpLH 
4.5 - 23 36 

(CLOCK - Q) tpHL 6.0 - 20 31 

tpLH 2.0 - 64 130 Propagation Delay Time 
4.5 - 16 26 

(CLOCK - RCO) tpHL 6.0 - 14 22 

tpLH 2.0 - 124 240 Propagrtion Dealy Time 
4.5 - 31 48 

(CLOCK - MAX/MIN) tpHL 6.0 - 26 41 

Ta=-40'\..85°e 
MIN. MAX. 

UNIT 

1.5 -
3.15 - V 

4.2 -

- 0.5 
- 1. 35 V 

- 1.8 

1.9 -
4.4 -
5.9 - V 

4.13 -

5.63 -

- 0.1 

- 0.1 

- 0.1 
V 

- 0.33 

- 0.33 

- ±1.0 
llA 

- 40.0 

Ta=-40'V85°C 
UNIT 

MIN. MAX. 

- 95 
- 19 

- 16 

- 225 
- 45 

- 38 
ns - 165 

- 33 

- 28 

- 300 
- 60 

- 51 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Propagation Delay Time tpLH 

(LOAD - Q) tpHL 

Propagation Da1ay Time tpLH 

(DATA -Q) tpHL 

Propagation Delay Time tpLH 

(ENABLE - RCO) tpHL 

Propagation Delay Time tpLH 

(DiU - ReO) tpHL 

Propagation Delay Time tpLH 

(DiU - MAXIMIN) tpHL 

Maximum Clock Frequency fMAX 

Minimum Pulse Width tw(H) 

(CLOCK) tw(L) 

Minimum Pulse Width 
tw(L) 

(LOAD) 

Minimum Removal Time t rem 

Minimum Set-up Time 
ts 

(ENABLE, Diu) 

Minimum Set-up Time 
th 

(DATA - LOAD) 

Minimum Hold Time 
(ENABLE, DiU) th 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~ Ta-25°C 
VCC MIN. TYP. 

2.0 - 104 
4.5 - 26 
6.0 - 22 

2.0 - 88 
4.5 - 22 

6.0 - 19 

2.0 - 64 
4.5 - 16 

6.0 - 14 

2.0 - 92 

4.5 - 23 

6.0 - 20 
2.0 - 80 

, 4.5 - 20 

6.0 - 17 
2.0 5 11 

4.5 25 42 

6.0 29 49 
2.0 - 45 
4.5 - 11 

6.0 - 9 

2.0 - 30 
4.5 - 8 
6.0 - 7 
2.0 - 5 
4.5 - 1 

6.0 - 1 
2.0 - 72 

4.5 - 18 

6.0 - 15 

2.0 - 10 

4.5 - 3 
6.0 - 3 

2.0 - -
4.5 - -
6.0 - -

TC74HC190P 
TC74HC191P 

Ta--40rv85°C 
UNIT 

MAX. MIN. MAX. 

205 - 255 
41 - 51 

35 - 43 
175 - 220 

35 - 44 

30 - 37 

130 - 165 
26 - 33 ns 

22 - 28 

180 - 225 

36 - 45 

31 - 38 
160 - 200 

32 - 40 

27 - 34 

- 4 -
- 20 - MHz 

- 24 -
100 - 125 

20 - 25 

17 - 21 

75 - 95 
15 - 19 
13 - 16 

50 - 65 
10 - 13 

9 - 11 
ns 

150 - 190 

30 - 38 

26 - 33 

50 - 65 
10 - 13 

9 - 11 
0 - 0 

0 - 0 

0 - 0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC190P 
TC74HC191P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Minimum Hold Time 
th 

(DATA - LOAD) 

Input Capacitance CIN 

Power Dissipation CPD(l) 
Capacitance 

r---

VCC MIN. 

2.0 -
4.5 -
6.0 -

-

Ta=2SoC Ta=-40rv8SoC 
UNIT 

TYP. MAX. MIN. MAX. 

- 5 - 5 

- 5 - 5 ns 

- 5 - 5 

5 10 10 
pF 

124 - - -

Note (1): CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 
ICC(Opr.) =CpD 0 Vce· fIN+ICC 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

Vee 
CLOCK 

~---'-+------- GND 

r-------------~~-----VOH 

6ns 6ns 

r----VCC 

I~~~----------~q-------GND 

Vee 

A-D 

GND 

,.--------V OH 

Q,n 

'-------VOL 

,.------- VCC 

'------J~----------GND 

,------VCC 

CLOCK 50~ 

----------' -----GN D 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

D/'U 

RCO 

60 s 

TC74HC190P 
TC74HC191P 

6ns 

J=-:::-::r----/ -1---- V CC 

~----GND 

is os 6 os 

~ ___ GND 

,MAX/MIN ___ oJ 

ENABLE 

or D/U 

CLOCK 

Vce 

GND 

_----VCC 

50~ 
______ --' _____ GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC190P 
TC74HC191P 

ICC(Opr.) TEST WAVEFORM 

LOAD 

CLOCK 

ENABLE 

DOWN/lJP 

A 

B 

C 

D 

RCa 

Q,A 

Q.B 

Q,C 

Q,D 

MA~IN 
GND 

* INPUT TRANSITIOr TIME IS THE SAM}<~ AS 

THAT IN CASE OF SWITCHING CHARACT.l<:.FZ-

I8TIG8 TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAlE 

C2MOS DIGITAL INTEGRATED CIRCUIT 

TC74HC192P/~ 
TC74HC193P/~ 
PRELIMINARY 

TC74HC192P/F SYNCHRONOUS UP/DOWN DECADE COUNTER 
TC74HC193P/F SYNCHRONOUS UP/DOWN BINARY COUNTER 

The TC74HC192 and TC74HC193 are high speed CMOS SYNCRONOUS 4-BIT UP/DOWN COUNTERs 
fabricated with silicon gate C2MOS technology .. They achieves the high speed operation 
similar to equivalent LSTTL while maintaining the CMOS low power dissipaiton. These 
counters have a clear inpu.t (CLEAR), a load input (LOAD), load data inputs (A - D), two 
clock inputs(COUNT UP/COUNT DOWN), four count data outputs(QA -QD) and carry and bor
row outputs. CLEAR is active high and forces QA thru QD outputs low independently of 
the other inputs. LOAD is active low and load the load data when CLEAR input is held 
low. COUNT UP input pulse and COUNT DOWN input pulse independently bring a up-count
ing or down at the posi ti ve going transi tion of each clock pulse. CARRY and BORROW 
outputs are provided in order to make a cascade connection without external circuitry. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed ............... fMAX=32MHZ(Typ.) at VCC=SVr-------------------------~ 

• Low Power Dissipation ..... ICC=4wACMax.) at Ta=2SoC 

• High Noise Immunity ......... VNIH=VNIL=28% VCCCMin.) 

· Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... I IOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays ............. ,. tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr.)=2Vru6V 

• Pin and Function Compatible with 74LS192/l93 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

r----------------------+-------+---------------+------
Supply Voltage Range VCC -0.5 ru 7 V 
-.--------.. --'-- ---.. -. [------------------+----1 

DC Input Voltage VIN -0.5 ru VCC+O. 5 V 
~---.-.---- .. ------------. .--------1-------.-.----.. -- .---+------l 
DC Output Voltage VOUT -0.5 ru V CC+O. 5 V 
--.-.. --.--.-----.. ---.-- ----- .. - - ---------f--------.----.. ---------+-----1 
Input Diode Current 11K ±20 rnA 
~-------------.------ .----- ----------+----1 

Output Diode Current 10K ±20 rnA 
------------.---.------ ---- ... _-
DC Output Current lOUT ±25 rnA 
1------.-------.----- -.-----.- t-------------I----

DC Vcc/Ground Current ICC ±SO rnA 

Power Dissipation 
500CDIP)* 

180 (MFP) 
mW 

r-'-'--" -.-.---.----.. -.. ---.---- -. ---.----------~---
Storage Temperature Tstg -65 ru 150 °c 

t-------.---- ---.- -~-------.-- - -._--.-- - - .. ----------+-----1 
Lead Temperature 10sec TL 300 °c 

?~ 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

DIP16(3DI6A-P) 

169 
MFP16(FI6GC-P) 

PIN ASSIGNMENT 

B 16 VCC 

QB 2 15 A 

Q,A 3 14 CLEAR 

COUNT 
4 13 BJRRJW DOWN 

COUNT 5 12 CARRY 
UP 

Q,C 6 11 LOAD 

QD 7 10 C 

GND 8 9 D 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC192P/F 
TC74HC193P/F 

C I RCU IT DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC192P/F 
TC74HC193P/F 

TIMING DIAGRAM (TC74HC192) 
COUNT a .., 8 

CLEAR 

- h 
LOAD - f--

W 
~----L... ___ 

---

9 a 1 2 3. 4 3 2 1 a 9 8 .., 6 5 4 3 2 1 

DATA I~ 
I DON'T CARE UNTIL LOAD GOES ilL" L... ___ 

INPUT .----L... ___ 

r---
---

COUNT UP L rt n.. fL n.. rL rL 
COUNT roWN 

Q.A 

L n.. fl- n- r- rL n-n- rt.. n-h-rL h-r-L r-- 1-1- I-- I-- I-- I-- r-- to- r-- I-- t--
--I-- I-- f-- ~ P-- ~r- !--- I-- I-- f--

Q.B I-- I-- i---t-- I--I-- I--I--
-- I-- r---I--- ~ 

Q.C -
- -I---

Q.D I-- I-+- I--r--
--

CARRY 
L 

BORROW 
0-

TIMING DIAGRAM (TC74HC193) 

COUNT o F o 1 2 3 4 5 6 543210 FED CB A 9 

CLEAR 
- h 
- I--

W 
J f--r-,---

'--------I I 

DATA I Ac
B

D 

INPUT 
-J 

L ___ 
DON'T CARE UNTIL LOAD GOES "L" 

COUNT UI' 

COUNT DOWN 
Q.A 

Q.B 

Q.C 

-.J 
.J 

---
-- I------ f-----
-- I-----
--I----

1----L... ___ 

.---L... ___ 

~n... n-IL n-n-IL 

r-- r-- I--

i--- i--- r---
i---f-

f--r-- r---

L 
I 
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TRUTH TABLE 

COUNT COUNT --
UP DOWN LOAD 

-.J H H 

"--L H H 

H S H 

H L H 

X X L 

X X X 

CLEAR FUNCTION 

L COUNT UP 

L NO COUNT 

L COUNT DOWN 

L NO COUNT 

L PRESET 

H RESET 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

X DON'T CARE 

TC74HC192P/F 
TC74HC193P/F 

INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2"v6 V VCC Vee 
Input Voltage VIN o "v Vee V 

Output Voltage VOUT o "v Vee V 

Op&rat.i,ng Temperature Topr -40 "v 85 °e 

Input Rise and Fall Time tr, tf o "v 1000 (Vee=2. OV) 
o ~,500(Vee=4.5V) ns 

~{ INPUT 

o "v 400 (Vee=6. OV) GND 

GND 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°e Ta=-40"v85°e 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
VIN=VIH IOH=-20\.lA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 

6.0 5.9 6.0 - 5.9 - V 
Output Voltage or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC192P/F 
TC74HC193P/F 

DC ELECTRICAL CHARACTERISTI CS (Continued) 

Ta=25°C Ta::-40"'85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 
! 2.0 0.0 O. 1 0.1 

I~:~~~~~A . VIN'=VIH 4.5 0.0 0.1 O. 1 
Low-Level 6.0 0.0 0.1 0.1 

VOL -.~-~----t--~--~--.- -.-.. --~---- V Output Voltage or VIL 4.5 0.17 0.26 0.33 

J IOL=5.2mA 6.0 0.18 0.26 0.33 
------~-.-------- - - ... __ . --- ~-.- -- .---- -~ - _ ........ - -~~-1---- ~-- ~ --- __ 0 __ -

-----~- -_._-------- ----I--~-~ 
Input Leakage 

lIN VIN=VCC or GND 6.0 -to.1 il.O 
Current 

I----- -.------~--~~---- ------.----~--- -- .. "--- ----- ---- ----. -- ------- ------- ~--- jJA 
Quiescent 

ICC V1N=VCC or GND 6.0 4.0 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTI CS (CL=50pF, INPUT t r =tf=6nS) 

Ta=25°C Ta=-40",85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
6.0 - 7 13 - 16 

--1------ --t--~ 

Propagation Delay Time tpLH 2.0 - 96 190 - 240 

(UP, - Q) 
4.5 - 24 38 - 48 

DOWN tpHL 
6.0 - 20 32 - 41 

--1----- -~-

2.0 - 76 140 - 175 
Propaga tion Delay Time tpLH 

35 4.5 - 18 28 -
(Up - CARRY) tpHL 6.0 - 15 24 - 30 

tpLH 2.0 - 76 140 - 175 
Propagation Delay Time 

4.5 - 18 28 - 35 ns 
(DOWN - BORROW) tpHL 6.0 - 15 24 - 30 

I---~ 

Delay Time 2.0 - 128 250 - 315 
Propaga tion tpLH 

4.5 - 32 50 - 63 
(LOAD - Q) tpHL 6.0 - 27 43 - 54 

tpLH 2.0 - 160 310 - 390 
Propaga tion Delay Time 

4.5 - 40 62 - 78 --
(LOAD - CARRY) tpHL 6.0 - 34 53 - 66 

tpLH 2.0 - 144 280 - 350 
Propagation Delay Time 

4.5 - 36 56 - 70 
(LOAD - BORROW) tpHL 6.0 - 31 48 - 60 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
VCC 

Propagation Delay Time tpLH 2.0 

(JAM IN - Q) 
4.5 

tpHL 6.0 

Propagation Delay Time tpLH 2.0 

4.5 
(JAM IN - CARRY) tpHL 6.0 

Propagation Delay Time tpLH 2.0 

(JAM IN - BORROW) tpHL 
4.5 
6.0 

Propagation Delay Time 2.0 

(CLEAR - Q) tpHL 4.5 
6.0 

Propagation Delay Time 2.0 
tpLH 4.5 

(CLEAR - CARRY) 6.0 

Propagation Delay Time 
2.0 

tpHL 4.5 
(CLEAR - BORROW) 6.0 

Maximum Frequency 2.0 

(CLOCK) 
f MAX 

4.5 

6.0 

Minimum Pulse Width tw(H) 2.0 

(CLOCK) tw(L) 
4.5 
6.0 

Hinimum Pulse Width 2.0 

tw(H) 4.5 
(LOAD) 6.0 

Minimum Pulse Width 2.0 

(CLEAR) 
tw(H) 4.5 

6.0 

Minimum Removal Time 2.0 

(WAD) 
trem 4.5 

6.0 

Minimum Removal Time 2.0 

(CLEAR) 
t rem 4.5 

6.0 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Ta=25°C 

MIN. TYP. 

- 116 
- 29 

25 

- 172 

- 43 
- 37 

- 144 

- 36 
- 31 

- 128 

- 32 
27 

- 148 

- 37 
- 31 

- 148 
- 37 

- 31 

3 7 
16 29 

19 34 

- 70 

- 17 
- 14 

- 50 

- 12 
- 10 

- 45 

- 11 
- 9 

- 20 

- 5 
4 

- 5 

- 1 

1 

TC74HC192P/F 
TC74HC193P/F 

Ta=-40rv85°C 

MAX. MIN. MAX. 
UNIT 

230 - 290 
46 - 58 

39 49 

330 - 415 

66 - 83 
56 71 

265 - 345 

55 - 69 ns 

47 59 

245 - 305 

49 - 61 
42 52 

285 - 355 

57 - 71 
48 60 

285 - 355 

57 - 71 

48 - 60 

- 2.5 -
- 13 - MHz 

- 15 -
150 - 190 

30 - 38 
26 32 

100 - 125 
20 - 25 
17 - 21 

100 - 125 

20 - 25 
17 21 ns 

75 - 95 

15 - 19 
13 16 
50 - 65 

10 - 13 

9 11 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC192P/F 
TC74HC193P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Minimum Set-up Time 
ts 

(DATA - LOAD) 

Minimum Hold Time 
th 

(DATA - LOAD) 

Input Capacitance CIN 

Power Dissipation 
Capacitance 

CpD(l) 

VCC MIN. 

2.0 -
4.5 -
6.0 -
2.0 -
4.5 -
6.0 -

-

-

Ta=2SoC Ta=-40rv85 ° C UNIT 
TYP. MAX. MIN. MAX. 

40 100 - 125 

10 20 - 25 

9 17 - 21 
0 0 

ns - -
- 0 - 0 

- 0 - 0 

5 10 - 10 

pF 
66 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 

IDD(opr.) 

ICC(opr.) TEST WAVERORM 

P.G. 

* 
5OD. 

epD . Vee . fIN + lee 

VCC=5V 

LD Q,A 

DOWN Q,B 
UP Q,C 
A 
B Q,D 

C BORROW 
D CARRY 
CLR 

* TRANSITION TIME OF INPUT WAVEFOR 
IS THE SAME AS THAT IN CASE OF 
SWITCHING CHARACTERISTICS TEST. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

COUNT UP OR 
COUNT DOWN 

Qn 

CARRY OR 
BORROW 

CLEAR 

Q,n 

50% 

GND 

VOH 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

LOAD 

A,B,C,D 

CLEAR 

COUNT 
COUNT DOWN 

COUNT 
COUNT 

TC74HC192P/F 
TC74HC193P/F 

VCC 

GND 

VCC 

GND 

------VCC 

'------ GND 

Vce 

GND 

tram 

,..----- VCC 

-+------ G ND 

VCC 

GND 

trem 
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i== I aSHISA INTEGRATED CIRCUIT TECHNICAL DATA 

UC74HC194P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC194P/F 4-8IT PIPO SHIFT REGISTER 

The TC74RCl94 a high speed CMOS 4-BIT BIDIRECTIONAL SHIFT REGISTER fabricated 
with silicon CLMOS technology. It achieves the high speed operation similar to equiv
alent LSTTL while maintaining the CMOS low power dissipation. It consists of paralle 
in, parallel out, 4 ibt register with shift right and shift left input. In parallel 
mode, data of DO~D3 are stored into the internal flip-flops at the low-to-high level 
transition of the clock pulse. Shift right and shift left inputs are inhibited during 
parallel operating mode. In shift right and shift left modes, data from shift right 
and shift left inputs are shifted to the right and to the left by I bit, respectively, 
synchronously with the low-to-high level edge of the clock. A direct clear input 
overrides all other inputs, including the clock, and sets all flip-flops to zero. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed fMAX=55MHz(Typ.) at VCC=5V 

• Low Power Dissipation ....•. ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ••....••. VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability .••.•.••..•••. 10 LSTTL Loads 

• Symmetrical Output Impedance .••.. I IOH!=IOL=4rnA(Min.) 

• Balanced Propagation Delays ..........••.•. tpLH~tpHL 

• Wide Operating Voltage Range •...•.. VCC(Opr.)=2V ~ 6V 

• Pin and Function Compatible with 74LS194 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0. 5 ~ 7 V 
~---------- ---------------------+-------

DC Input Voltage VIN -0. 5 ~ VCC+O. 5 V 
~------------------- ---------- r----------- -------------!---------j 

DC Output Voltage VOUT -0.5 ~ VCC+0.5 V 
f------------------------- ------- ------ -----f---------------+-------j 

Input Diode Curn 1.t IlK ±20 mA 
---------------------- ---------1--------- [------------+-----j 

Output Diode Current 10K ±20 rnA 
------------------ ----------J-------- 1-------------+----1 

rnA DC Output Current lOUT ±25 
f---- - -------- ----------------+----1 
DC Vcc/Ground Current ICC ±50 rnA 

f----------------------- - ------ --- - ---~-------r_----------!-----___t 
Power Dissipation PD 500(DIP)* mW 

180(MFP) 
f--------------------------

Storage Temperature Tstg -65 '\, 150 °c 
1--------------------1----------+----------+----1 
Lead Temperature 10sec TL 300 °c 

,'~ 500mW in the range of Ta=-40°C ~ 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

16 

DIP16(3D16A-P) 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC194P/F 

TRUTH TABLE 

INPUTS OUT PU T S 

CLEAR MODE SERIAL PARAL LE L 
CLOCK Q,A Q,B Q,C Q,D 

S1 SO SL SR A B C D 

L X X X X 

I 

X X X X X L L L L 

H X X L X X X X X X Q,AO Q,BO Q,CO Q,DO 

H H H S X X a b c d a b c d 

H L H I X H X X X X H Q,An QBn I Q,Cn 

H L H I X L X X X X L QAn Q,Bn Q,Cn 

H H L I H X X X X X QBn Qen QDn H 

H H L I L X X X X X QBn Q,en QDn L 

H I~ L X X X X X X X Q,AO Q,ill Q,co Q,DO 

X: Don't care 
a 'V d: The level of steady state input voltage at input A 'V D respectively 
QAO 'V QDO: No change 
QAn'V QDn: The level of QA, QB, QC, respectively, before the most-recent positive 

transition of the clock. 

TIMING CHART 

MODE SO 
CONTROL 
INPUTS 

S1 

CLEAR 

SERIAL 
DATA 
IN PUTS 

A 

PARALLEL B 

DATA 
I NPtIT S 

C 

D 

Q,A 

Q,B 

OUTPUTS 

Q,C 

QD 

CLEAR LOAD 
SHIFT RIGHT SHIFT LEFT INHIBIT C 'AR 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC194P/F 

LOGIC DIAGRAM 

U If) 

rl 
(f.) 

o 
(f.) 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2 '\,6 

Input Voltage VIN o '\, VCC 

Output Voltage VOUT o '\, Vce 

Operating Temperature Topr -40'\, 85 

Input Rise and Fall Time t r , tf 0'\,1000 (Vee=2. OV) 
o 0,500(Vec=4.5V) 
o '\, 400 (Vec=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH=-20jJA 4.5 
High-Level 

VOH 
6.0 

Output Voltage or V1L IOH=-4mA 4.5 

IOH=-5.2mA 6.0 
---~--

2.0 

VIN=VIH IOL=20)JA 4.5 
Low-Level 6.0 
Output Voltage VOL --

or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=Vee or GND 6.0 

Current 

Quiescent 
Iec VIN=VCC or GND 6.0 

Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 

5.9 

4.18 

5.68 

-
-
-

-
-

-

-

TC74HC194P/F 

INPUT and OUTPUT 
EGUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40'\,85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -

6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 
0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

\.lA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC194P/F 

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

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. HAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL I 

16 

1

6

•

0 - 7 13 -
---f-----

Propagation Delay tpLH - 64 130 - 165 
Time 2.0 

4.5 1~_1 .. 26 
- 33 ns 

(CLOCK - Q) tpHL 6.0 14 22 - 28 
--f-------1-----

f---:i6 150 I 2.0 - 190 
Propagation Delay 

T~:I tpHL 4.5 - 19 30 - 38 
(CLEAR - Q) 

6.0 - 16 26 I - 33 
--~--=---r--5- f----

Maximum Clock 2.0 6 12 

Frequency fMAX 4.5 30 50 - 24 MHz 

6.0 35 59 - 28 -
tw(H) 2.0 - 30 75 - 95 

Minimum Pulse Width 
I 4.5 - 8 15 - 19 

(CLOCK) tw(L) 6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Pulse vJidth 

tw(L) 4.5 - 8 15 - 19 
(CLEAR) 6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Set-up Time 

4.5 ts - 8 15 - 19 
(SIN' PIN) 6.0 - 7 13 - 16 

f-------

Minimum Set-up Time 2.0 - 40 100 - 125 ns 

ts 4.5 - 10 20 - 25 
(SO, Sl) 6.0 - 9 17 - 21 

2.0 - - 0 - 0 
Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 
2.0 - - 25 - 30 

Minimum Removal Time t rem 
Jl.5 - - 5 - 6 

6.0 - - 5 - 5 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation CPD(l) 

pF 

Capacitance - 103 - - -

Note (1): CPD is defined as the vlaue of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit.) Average operating current can be obtained by the equation 
hereunder. 

ICC(Opr.) =CPD· VCC· fIN+ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC194P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6 ns 6ns 6ns 

Jr-:o:..,..,.,..----- VCC 
CLOCK 

GND GND 

CLOCK 

GND ----f-"'-"~ -+------ VOL 
-+----+-- tT LH 

1----- VOH 
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I:::::::rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

gC74HC195P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC195P 4-81T PARALLEL SHIFT REGISTER 

The TC74HCl95 is a high speed CMOS 4-BIT SHIFT REGISTER fabricated with silicon 
gate C2MOS technology. °It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. This register features paral
lel outputs, J-K serial inputs, shift/load control input, and a direct overriding 
clear. The parallel-in or serial-in modes are controlled by the SHIFT/LOAD input. 
When the SHIFT/LOAD input is held low, the parallel mode operation is deSignated. 
The data of A'\; D inputs is loaded into the internal register and appears at the 
outputs after the positive transition of the clock. When the SHIFT/LOAD input is 
held high. the serial mode operation having J t K logical inputs is designated and four 
flip-flops perform shifting at the positive transition of the clock. A direct clear 
input overrides all other inputs, including the clock, and sets all flip-flops to 
zero. All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

• High Speed ••.•.......•..• fMAX=55MHz(Typ.) at VCC=5V 

• Low Power Dissipation •.•... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ...••.••• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ..•...•...•••. 10 LSTTL Loads 

• Symmetrical Output Impedance •...• I IOH I =IOL=4mA(Min.) 

• Balanced Propagation Delays ..•....•.•.•..• tpLH~tpHL 

• Wide Operating Voltage Range •••..•• VCC(Opr. )=2V '\; 6V 

• Pin and Function Compatible with 74LS195 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\; 7 V 
f-----~-- ----- -----~-~--- - f---- ------ ---------------+----------j 

DC Input Voltage VIN -0.5'VVCc+O.5 V 
r-----------------------~ -- ------ -------- --- - ---- ------ -------+------1 
DC Output Voltage VOUT -0.5 'V V CC+O. 5 V 

-t--
Input Diode Current 11K ~20 mA 

1------------- --- ----~---- --------~ ------------------+------j 

Output Diode Current 10K ±20 rnA 
I--- --- ---------- - - ---- - - - r-- ---- - - --------------+---~ 

rnA DC Output Current lOUT ±25 
f--------- -----------~-------- -------- ------~---~ --------_+----f 

DC VCC/Ground Current ICC ~50 rnA 
f--------- ------

Power Dissipation mW 
~ ~--------~------+-----j 

500* 

~--- --------- -------- --~--------_+--__f 

Storage Temperature 
1------------- --~--- -----

Lead Temperature 10sec 

°c 

°c 

Tstg -65 'V 150 
1-------~---1-----------t----_____:______j 

TL 300 

1c 500mW in the range of Ta=-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti 1 300mW. 

DIP16(3D16A-P) 

PIN ASSIGNMENT 

CLEAR 1 

J 2 

K 3 

A 4 

B 5 

C 6 

D 7 

GND 8 

6 VCC 

5 Q,A 

4 Q,B 

3 Q,C 

2 Q,D 

1 Q,D 

o CLOCK 

9 SHIFT/ 
LOAD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC195P 

TRUTH TABLE 
INPUTS OUTPUTS 

CLEAR SHIFT/ SERIAL PARALLEL -
LOAD 

CLOCK 
k Q,A Q,B Q,C Q,D Q,D 

J A B C D 

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

H L I x x a b c d a b c d d 

H X -L X X X X X X Q,AO Q,BO Q,co Q, DO Q,DO 

H H S L H X X X X Q,An Q,An Q,Bn Q,Cn QCn 

H H .r L L X X X X L Q,An Q,Bn Q,Cn Q,Cn 

H H S H H X X X X H Q,An Q,Bn Q,Cn QCn 

H H S H L X X X X Q;An Q,An Q, Bn Q,Cn Q.Cn 

X: Don't care 
QAO rv ADO: No change 
QAn 'V QDn: The level of QAt QB» QC » respectively, before the most-recent posi ti ve 

_ transition of the clock. 
a •.. d, d: The level of steady state input voltage at inputs A'VD respectively. 

LOGIC DIAGRAM 

A ---~ >0------..,.-"'" 

K-----~ ~o_--+_+_+_~ 

CLEAR 

Q,B 
B -----~ ~~-+-+-+---~, 

Q,C 
C 

Q,D 

D 

Q,D 

CLOCK 

SHIFT/LOAD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC195P 

TIMING CHART 

CLOCK 

J 

SHIFT/LOAD 
~ W 

J I 

I I 

A - I 

B 

c -,J I 

I 

D 

--, 
I 

Q,A 

1 
J 

I --I 
_..l Q,B 

1 I 

Q,C 
- -I 

-
-..., I Q,D_ 1 ~~ ________________ r--l~ __ __ 

(FIRST STAGE) ~ 1~ __ (~R_E_SE_T~) ______ ~+~~T_A~IN4-S_E_T_Rffi~T_A_IN+-___ (_RE __ S_E_T) ______ _ 
'-: 1 I· +- I 

FUNCT ION RESET LO.:..:A-=.~+----------------------------.----------------
SHIFT 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 '\.,6 
-~-.--~--

Input Voltage VIN o '\., Vee 

Output Voltage VOUT o '\., Vee 

Topr 
-1------

Operating Temperature -40'\., 85 

Input Rise and Fall Time t r , tf o 'i,1000 (VCC==2. OV) 
a 'i,SOO(VCC==4.5V) 
o '\., 400 (VCC==6. OV) 

UNIT 

V 

V 

V 
De 

ns 

INPUT and OUTPUT 
EOUIVALENT CIRCUIT 

INPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC195P 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
MAX. 

'

UNIT 
VCC MIN. TYP. MAX. MIN. 

v 
2.0 1.5 I - - 11.5 

VIH I 4.51 3 . 15 : - - 3.15 + ,6.0 ~-+-=- - C 2 
, - i 

LOW-LeVC~-'~ -l--~T~ I .- -. - - - i~: ~ II = I =T~: ~: I = ~: ~51 V 

Input Voltage I I I ii, : II 

c- -.. l -. I .... i ·-i::~ h:9·112~Ol--+! l~' Cl~9 I 1~81 
I I 

Vl0J=VIH TOH=-20~.A 1
4 . 5 14 . 4 1 4 . 5 - 4.4 I -

High-Leve I I I 9 6 () 5 9 I 
I VOH I 6.0 5. t· - ., - V 

Ou t put VO 1 t age I lor V TI, ,. i~w--';mA-Y;; ~s 1;.: 18 ;.. JJ -_-C 4 :l~ -...-: 

_________ . --1 l----+ ~~H=-5. 2~j_6 ~o_~ 5. ~~tl ~~0io.l - t5~~~L_--+I_--l 
I, I ' 1 ~(') 1 [ 
I I 12 . 0 - 0.0 0.1 - I • , 

I Vm=VTH' 10L=201JA !4.5 - 10.0 ~0'1 , - I' 0.1 I 

Low-Level Ii' I I I 
Output Voltage I VOL I V . 1,,·0:: 1 0.0 O']f' =r-0

•

11 V 

. ! ... J or TL 1 ;~;~::~~""\ F:~, ~ . ~:_:~ j ~:~~-=-J~:~~ 1_ 
Input Leakage I I' I 1 lIN VIN=VC(~ or GND 6.0 - - +0.1 - +1.0 

Current j , ~ 

rQui~-~c~nt - _. TCC-t--l-VIW=VCC llr G~~ 6. ().-~.-'--=- .~-;-----=-- i!-~ wA 
Supply Current 

Input Voltage 

High-Leve I 

AC ELECTRICAL CHARACTERISTICS (CL=50pF t INPUT t r =tf=6ns) 

TEST r-- Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

I Output Transition Time 4.5 - 8 15 - 19 
tTHL 

6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 76 145 - 180 

(CLOCK - Qnt QD) 
4.5 I - 19 29 - 36 ns tpHL 
6.0 - 16 25 - 31 

Propagation Delay Time tpLH 
2.0 - 84 160 - 200 

(CLR - Qnt 
-- 4.5 - 21 32 - 40 QD) tpHL 6.0 - 18 27 - 34 

2.0 6 13 - 5 -
Maximum Clock Frequency fMAX 4.5 32 51 - 27 - MHz 

6.0 38 60 - 32 -
----J 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC195P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

TEST ~ Ta=25°C T a=- 40rv85 ° C 
PARAMETER SYMBOL CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse tw(L) 2.0 - 30 75 - 95 
Width 4.5 - 8 15 - 19 

(CLOCK) tw(H) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLR) 
tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

2.0 - 15 50 - 65 
Minimum Set Up Time ts 4.5 - 4 10 - 13 ns 

(PI) 6.0 - 3 9 - 11 

2.0 - 30 75 - 95 
Minimum Set Up Time ts 4.5 - 8 15 - 19 ns 

(J, K, SIr:) 6.0 - 7 13 - 16 

2.0 - - 0 - 0 
Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

2.0 - 5 25 - 30 
Minimum Removal Time t rem 4.5 - 1 5 - 6 

6.0 - 1 5 - 5 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation 
CpD(l) - 115 - - -

Capacitance 

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD,VCC·fIN+ICC 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

VCC 

GND 

Q,n. Q,n 

A,B,C,D VCC 

J ,K ,S/L 
GND 

ts th 

,...--------.. - V CC 

CLOCK 
GND 

ICC(o r.) TEST CIRCUIT 

VCC=5V 

CLEAR V CC 

J 
Q,A 

SHIFT/LOAD 
Q,B 

p.G. CLOCK Q,C 

* K Q,D 
c: A Q,D 
0 
L!) 

B 

C 
D GND 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC195P 

VCC 

CLEAR 

GND 

VCC 
50% 

CLOCK 
GND 

VOH 

Q,n 

VOL 

VOH 

Q,D 

VOL 

* TRANSITION TIME OF INPUT WAVEFORM 

IS THE SAME AS THAT IN CASE OF 

SWITCHING CHARACTERISTICS TEST· 
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_ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC237P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC237P/F 3-TO-8 LINE DECODER/LATCH 

The TC74HC237 is a high speed CMOS 3-TO-8 LINE DECODER ADDRESS LATCH fabricated 
with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent L5TTL while maintaining 
the CMOS lo~v power dissipation. 
It is composed of a 3-bit input latches with a common GL input and 3-to-8 line decoder 
with enable input Gl and G2. The 3-bit binary data is stored into input latch on the 
"H" level of GL~ determine which one of outputs will go high. Enable input Gl is held 
"L" level or G2 is held "H" level~ decoding function is inhibited and all the 8 
outputs go low. 
2 enable inputs are provided to ease cascade connection and application of address 
decoder for memory system. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed t pd=2lns(Typ.) at VCC=sV 

Low Power Dissipation ...... ICC=4~A(Max.) at Ta=2s DC 

High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability .............. 10 LSTTL Loads 

Symmetrical Output Impedance ....• iIoHi=IOL=4mA(Min.) 

Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(Opr.)=2V'\,6V 

Inverting type of the 74HC137 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER 

Supply Voltage Range 
r---------· ------ -

DC Input Voltage 

DC Output Voltage 

Input Diode Current 
I-- --
Output Diode Current 

DC Output Current 
c---------- .--- -- --- --- -
DC Vce/Ground Current 

Power Dissipation 

r-----------.-
Storage Temperature 

f--------.------------------- -

Lead Temperature 10sec 

SYMBOL VALUE UNIT 

-0.5'\, 7 V 
- -- --- -------

-0.5 '\, VCC+O. 5 V 
----f-------

-0 . 5 ,\, V CC+O . 5 V 
-- -1-------

~20 mA 

VCC 

VlN 

VOUT 

11K 

10K 
- --.- .. _- --

+20 rnA 

lOUT :+:25 rnA 
----------------------

ICC t 50 rnA 

----- ----

Tstg 

500 (DIP}1~ 
180(MFP) 

mW 

------------------ -- - ---

-65'\, 150 DC 
1------------- ---------------+-----1 

TL 300 

'i~ 500mW in the range of Ta=-40DC '\, 6s DC and from Ta=6s DC 
up to 8s DC derating factor of -10mW/oC shall be applied 
until 300mW. 

DIP16(3D16A-P) 

------~------

~
---

16 / ~----
.------: , 

1 

M F P 1 6 ( Ji' 1 6 G C - P ) 

PIN ASSIGNMENT 

A 1 

B 2 

e 3 

GL 4 

G2 5 

G1 6 

Y7 7 

GND 8 

(TOP VIEW) 

16 Vee 

15 YO 

14 Y 1 

13 Y2 

12 Y3 

11 Y4 

10 Y5 

9 YO 
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TRUTH TABLE 

INPUTS 

ENABLE SE LEC T 

-
GL G2 Gl C B 

X X L X X 

X H X X X 

L L H L L 

L L H L ~ 

L L H L H 

L L H L H 

L L H H L 

L L H H L 

L L H H H 

L L H H H 

H L H X X 

X DON'T CARE 

LOGIC DIAGRAM 

SELECT 

ENABLE 
INPUTS 

1 

Gl 6 

::~: 

A 

X 

X 

L 

H 

L 

H 

L 

H 

L 

H 

X 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC237P/F 

OUT PUTS 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

L L L L L L L L 

L L L L L L L L 

H L L L L L L L 

L H L L L L L L 

L L H L L L L L 

L L L H L L L L 

L L L L H L L L 

L L L L L H L L 

L L L L L L H L 

L L L L L L L H 

OUTPUT CORRESPONDING TO STORED ADDRESS, 
H ; ALL OTHERS, L 

YO 

Yl 

Y2 

Y3 

DATA 
OUT PUTS 

Y5 

Y6 

Y7 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC237P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2"v6 V 

Input Voltage VIN o "v Vee V 

Output Voltage VOUT o "v Vee V 

Operating Temperature Topr -40 "v 85 °e 

Input Rise and Fall Time t r , tf 0",1000 (VCC=2. OV) 
o ",SOO(VCC=4.SV) ns 
o "v 400 (Vce=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. 

High-Level 2.0 1.5 
VIH 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level VIL 4.5 -
Input Voltage 

6.0 -

VIN"VIH i IOH"-20uA 

2.0 1.9 
4.5 4.4 

High-Level 
VOH 

6.0 5.9 
Output Voltage or V1L ! 

1OH=-4mA 
I 

4.5 4.18 

i IOH=-5.2mA 6.0 5.68 
--'----~~-- -------_._-

2.0 -
VIN=VIH IOL=20\lA 4.5 -

Low-Level 6.0 -
VOL Output Voltage or V1L IOL=4mA 4.5 -

1OL=5.2mA 6.0 -
--

Input Leakage 
lIN VIN=Vec or GND 6.0 -

Current 
--I-

Quiescent 
lee VIN=Vce or GND 6.0 -Supply Current 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee vee 

INPUT 

Ta=25°e Ta=-40"v85°e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.1 - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

\lA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC237P/F 

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

~ Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 
tTHL 

4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 76 150 - 190 

4.5 - 19 30 - 38 
(Gl - Y) tpHL 

6.0 - 16 26 - 33 

tpLH 2.0 - 76 150 - 190 
Propagation Delay Time 

4.5 - 19 30 - 38 
(G2 - Y) tpHL 

6.0 16 26 33 - -

Propagation Delay Time tpLH 2.0 - 104 200 - 250 
4.5 - 26 40 - 50 

(GL - Y) tpHL 
43 6.0 - 22 34 -

2.0 92 180 225 
ns 

Propagation Delay Time tpLH - -
4.5 - 23 36 - 45 

(A. B, C - Y) tpHL 
20 31 38 6.0 - -

2.0 - 30 75 - 95 
Minimum Pulse Width 

4.5 tw(L) - 8 15 - 19 
(GL) 

6.0 7 13 16 - -
2.0 - 10 50 - 65 

Minimum Set Up Time 
ts 4.5 - 3 10 - 13 

(A. B. C - Gi) 
6.0 - 3 9 - 11 

Minimum Hold 
2.0 - - 25 - 30 

Time 
th 4.5 - - 5 - 6 

(A, B, C - GL) 
6.0 - - 5 - 5 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CpD(l) - 68 - - -

Note (1): CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 
ICC(Opr.) = CPD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC237PjF 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6 ns 6ns 

A,B,C 

Gl,G2 

Yn 

ICC(Opr.) TEST CIRCUIT 

1------iA 

B 

C 

GL 

G2 

VCC=5V 

YO 

Y7 

TOSHIBA ----------

Vee 
A,B,e 

GND 

Ir---~---Vee 

GL 

--r-~--- GND 

* INPUT TRANSITION TIME IS THE SAME 

AS THAT IN CASE OF SWITCHING 

CHARACTERI STICS TEST 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC237P/F 

TYPICAL APPLICATION 

STROBE 

DECODER 
ENABLE 

INPUT 
ADDRES8 

XO 

Xl 

X2 

X3 

X4 

X5 

I 
8L C B A 82 81 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

I I I I I 
'-------~------' 

I 

I 1 r 
( I c ~ I ') 1 A I (') I 
8L C B A 82 Gl GL C B A 82 G1 8L C B A 82 G1 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y7 YO Yl Y2 Y3 Y4 Y5 Y6 Y'7 

I I I I I I I I I I I I I I I I I I I I I I I I 
01234567 8 9 10 11 12 13 14 15 16 17 18 19 20 21 <2 Z) 

~-----------------------

OUT PUTS 

6 Line to 64Line Decoder with Input Address Storage 

TO FNE 
OTHER 

DECODERS 
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I TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC238P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC238P 3-TO-8 LINE DECODER 

The TC74HC238 is a high speed CMOS 3-TO-8 LINE DECODER fabricated with silicon 

gate C2MOS technology. It achieves the high speed operation similar to equivalent 

LSTTL while maintaining the CMOS low power dissipation. If the device is enabled, 

3 binary select inputs (A, B and C) determine which one of outputs will go high. 

Enable input Gl is held "L" level or either G2A or G2B is held "H" level, decoding 

function is inhibited and all the 8 outputs go low. 3 enable inputs are provided to 

ease cascade connection and application of address decoder for memory system. 

All inputs are equipped with protection circuits against static discharge or tran

sient excess voltage. 

FEATURES: 
• High Speed t pd=18ns(Typ.) at VCC=5V~------------------------~ 

• Low Power Dissipation ..•.•• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance •.•. I IOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays ..••.••...•...• tpLH~tpHL 

• Wide Operating Voltage Range .•..••• VCC(Opr.)=2Vrv6V 

• Noninverting type of the 74HC138 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 rv 7 V 
~------ ---~- -----~----~--+-~~-----j 

DC Input Voltage VIN -0.5 "" VCC+O. 5 V 
~----------------------------- f------------

DC Output Voltage VOUT -0.5 ""VCC+0.5 V 
1-------------- ---------------- -------e--
Input Diode Current 11K ±20 rnA 

1--------- -------------~--------r___-~f--------~~~~~_+__~~____I 

Output Diode Current 10K ±20 rnA 
~--------------------r___----!-----~--~--~~+-~~-1 

rnA DC Output Current lOUT ±25 
~-~~----~--~~-~ --------1-------- -~~~~--+_-~__1 

DC Vcc/Ground Current ICC ±50 rnA 
I-------------~---- - -------------- - --- --\----- ---I-----~--~~-+__--__f 
Power Dissipation PD 500", mW 

------------- - ---- ------_.-

~!age Temp~~atu~~ _____ +_-T-s-t~g~~~---6-5-rv~I-5-0--~~o-oCC_~ 
Lead Temperature 10sec TL 300 

,', 500mW in the range of Ta=-40 °c rv 65°C and from Ta=65°C 
up to 85°C derating factor of -IOmW/oC shall be applied 
unt i 1 300mW. 

DIP 16( 3D16A-P) 

PIN ASSIGNMENT 

16 Vee 

YO 

Yl 

Y2 

Y3 

Y4 

Y5 

9 Y6 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC238P 

TRUTH TABLE 

INPUTS OUTPUTS SELECTED 
ENABLE SELECT 

G2B G2A Gl C B A YO Yl Y2 Y3 Y4 Y5 Y6 Y7 OUTPUT 

X X L X X X L L L L L L L L NONE 

X H X X X X L L L L L L L L NONE 

H X X X X X L L L L L L L L NONE 

L L H L L L H L L L L L L L YO 
L L H L L H L H L L L L L L Yl 
L L H L H L L L H L L L L L Y2 
L L H L H H L L L H L L L L Y3 

L L H H L L L L L L H L L L Y4 
L L H H L H L L L L L H L L Y5 
L L H H H L L L L L L L H L Y6 
L L H H H H L L L L L L L H Y7 

X: Don't ca .... e 

LOGIC DIAGRAM 

YO 

Yl 
A 

Y2 

SELECT Y3 DATA INPUTS B 
OUTPUTS 

Y4 

Y5 

4 Y7 

ENABLE I::: 5 
INPUTS 

Gl~6--------_----~ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC238P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER 

Supply Voltage 

Input Voltage 

SYMBOL 

Vcc 
VIN 

LfMIT UNIT 

2 "v 6 V 
---. -- 1---------

o "v VCC V 
~--.---~--.-. --- ------ ------------- -----~ 

Output Voltage VOUT 0 "v VCC V 
1--------------.-- ----- ---- - -----c-· ----. - - -. -----------------.------1------

Operating Temperature Topr -!+O"v 85 °c 
/-------.----------.-------.----.. - ---.-- -'- ------.-----.----------f----.----

Input Rise and Fall Time t r , t f 0 '1,1000 (VCC=2. OV) 

o 'i, SOO (VCC=!+. 5V) ns 

o ~,400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

INPUT and OUTPUT 
E~UIVALENT CIRCUIT 

INPUT 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 

UNIT 

High-Level 

Input Voltage ::~ I ~:~5 I = __ ~--=-~-:-:~-5_r--=-+_-V~ 
--I ;-. 0 - r O. 5 - O. 5 

- 1. 35 V 

_+ __________ . ___ --,-______ . _____ -+6 ..!_+_=_- -_~--8---+------+--1-.-8--+-----l 

Low-Level 
VIL 

Input Voltage 

-~---------- -------... _-

6.0 5.9 6.0 - 5.9 
>--. -.----- ------ -~---t_---

,IOH=-4mA 4.5 4.18 4.~~1~ - j4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

~ ---- - - -- - - -------- ----_.-1--- - --- ---~------+---~ 

2.0 - 0.0 0.1 - 0.1 

IOL=20wA 4.5 - 0.0 0.1 - 0.1 

6.0 - 0.0 0.1 - 0.1 

High-Leve 1 
VIN=VIH 

VOH Output Voltage or VIL 

f------- --- -- - ----

Low-Level VIN=VIH 

V 

-- - .. ,,-- ----t------f----

IOL=4mA 4.5 - 0.17 0.26 - 0.33 
Output Vo ltage VOL 

or VIL 
;------------- --- - - -- V 

---------_ .. -- -----

Input Leakage 
Current 

- - --- ---- ~-
_____ .. __ -, __ I_0_L_= __ 5 __ • _2_mA __ .... _+-6 ___ . 0__ _ - _~_ 0 ._1~ _~_~ - _ _ _O_. __ 3_3-+-__ ~ 

- - :+0.1 - :':1.0 or GND 6.0 

1----------- ------- .. --1----.----------------------. -----f---- --.----+-----1----+---+-----1 lJA 
Quiescent 
Supply Current 

VIN=VCC or GND 6.0 4.0 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC238P 

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

PARAMETER SYMBOL TEST CONDITION - Ta=25°C Ta=-40'V85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 
2.0 - 84 165 - 205 

4.5 - 21 33 - 41 
(A, B, C - Y) tpHL 

6.0 18 28 35 - - ns 
Propagation Delay Time tpLH 

2.0 - 80 155 - 195 

4.5 - 20 31 - 39 
(G1 - Y) tpHL 6.0 - 17 26 - 33 

Propagation Delay Time tpLH 2.0 - 88 170 - 215 

tpHL 4.5 - 22 34 - 43 
(G2 - Y) 6.0 - 19 29 - 37 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 

Capacitance 
CpD(l) - 67 - - -

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A,B,C,G 

Y 
(IN-PHASE) 

Y 

(OUT-OF-PHASE) 

6ns 6ns 

Jr----.i --t::-::--;:;;--- vcc 

It=-''''---- GND 

VOH 

VOL 

ICC(Opr.) TEST CIRCUIT 

VCC=5V 

YO 

P.G. A 

* B 

C 

Y7 

* INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHARACTERISTICS TEST. 
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:rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC240P/F·TC74HC241P 
~C74HC244P/F 

PRELIMINARY 

C2MOS DIGITAL 

INTEGRATED CIRCUIT 

TC74HC240P IF OCTAL BUS BUFFER WITH H~VERT:::D 3-STATE OUTPUTS 
TC74HC241P OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUTPUTS 
TC74HC244P/F OCTAL BUS BUFFER WITH NON INVERTED 3-STATE OUTPUTS 

The TC74HC240, TC74HC241 and TC74HC244 are high speed CMOS OCTAL BUS BUFFER's 

fabricated with silicon C2MOS technology. 

They achieve the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 

The designer has a choice of selected combinations of inverting and noninverting 

outputs, symmetrical G (active-low output control) inputs, and complementary G and G 

inputs. Each control input govern four BUS BUFFERs. 

These divices are designated to be used with 3-state memory address drivers, etc. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

· High Speed .................... tpd=llns(Typ.) at VCC=5V 

· Low Power Dissipation ........• ICC=4~A(Max.) at Ta=2SoC 

· High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

· Output Drive Capability ....... IS LSTTL Loads 

· Symmetrical Output Impedance .. IIOHI=IOL=6mA(Min.) 

Balanced Propaga tion Delays ... tpLH ~ tpHL 

· Wide Operating Voltage Range"VCC(opr)=2V-6V 

Pin and Function Compatible with 74LS 240/241/244 

DIP20(3D20A-P) 

m~ 
MFP20(F20GA-P) 
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PIN ASSIGNMENT (TOP VIEW) 

TC74HC240 

IG 1 20 VCC 

lA1 2 19 2G 

2Y4 :3 18 lYl 

1A2 4 17 2A4 

2Y3 5 16 lY2 

lA3 6 15 2A3 

2Y2 '7 14 lY3 

lA4 8 13 2A2 

2Yl 9 12 lY4 

GND 10 11 2Al 

CIRCUIT SCHEMATC (1/8 PACKAGE) 

TC74HC240 

TRUTH TABLE 
INPUTS OUTPUTS 

G GO An Yn Yn 
/:.t~ 

L H L L H 

L H H H L 

H L X Z Z 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC240PjF-TC74HC241P 
TC74HC244P/F 

TC74HC241 

IG 1 20 VCC IG 1 

1Al 2 19 2G lAl 2 

2Y4 :3 18 1 Yl 2Y4 3 

lA2 4 17 2A4 lA2 4 

2Y:3 5 16 lY2 2Y3 5 

lA3 6 15 2A3 lA3 6 

2Y2 7 14 1 Y3 2Y2 '7 

1A4 8 13 2A2 lA4 8 

2Yl 9 12 1 Y4 2Yl 9 

GND 10 11 2Al GND 10 

TC74HC244 

~ Applied only for TC74HC24l 

£~. Applied only for TC74HC240 

X Don It Care 

Z High Impedance 

TC74HC244 

20 Vce 

19 2G 

18 1Yl 

1'7 2A4 

16 lY2 

15 2A3 

14 lY:3 

13 2A2 

12 1Y4 

11 2Al 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC240P/F·TC74HC241P 
TC74HC244P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5 '" 7 
DC Input Voltage VIN -0.5'" VCC+O. 5 

DC, Output Voltage VOUT -0.5'" VCC+O. 5 
Input Diode Current 11K ±20 

Output Diode Current 10K ±20 
-

DC Output Current lOUT ±35 

DC VCC/Ground Current ICC ±70 

Power Dissipation PD 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65 '" 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vec 2"'6 

Input Voltage VIN 0'" VCC 
Output Voltage VOUT o '" Vce 

Operating Temperature Topr -40 '" 85 

0'" 1000(VCC=2. OV) 
Input Rise and Fall Time tr,tf o '" 500(VCC=4.5V) 

o '" 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

* 500mW in the range 
of Ta=-40°C '" 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
sha~l be applied 
until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=25°C Ta=-40-85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V Input Voltage 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1.35 1. 35 V Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20ttA 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
5.9 6.0 5.9 VOH 6.0 - - V 

Output Voltage VIH or VIL 
IOH=-6mA 4.5 4.18 4.31 - 4.13 -
IOH=-7.8rnA 6.0 5.68 5.80 - 5.63 -
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DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 

IOL=20,uA 4.5 
Low-Level VIN= 
Output Voltage VOL 6.0 

VIH or VIL 
IOL=6mA 4.5 

IOL=7.8mA 6.0 
3-State Output 

VIN=VIH or VIL Off-State IOZ 6.0 
Current VOUT=VCC or GND 
Input Leakage 

lIN VIN=VCC or GND 6.0 Current 

Quiescent 
ICC VIN=VCC or GND 6.0 

Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC240P/F·TC74HC241P 
TC74HC244P/F 

Ta=25°C rra=-4o--85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

- 0.0 0.1 - 0.1 

- 0.0 0.1 - 0.1 

- 0.0 0.1 - 0.1 V 

- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.33 

- - to.5 - t5.0 

- - to.l - tl.O ItA 

- - 4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF t Input t r =tf=6ns) 

Ta=25°C Ta=-40"-'85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 

Output Transition Time 4.5 - 7 12 - 15 
tTl-!L 6.0 - 6 10 - 13 

tpLH 
2.0 - 52 110 - 140 

Propagation Delay Time 4.5 - l3 22 - 28 
tpHL 6.0 - 11 19 - 24 

tpLH 2.0 - 48 100 - 125 
Propagation Delay Time 4.5 - 12 20 - 25 

t,t, tpHL 6.0 - 10 17 - 21 ns 
tpZL 2.0 - 40 100 - 125 

Output Enable Time RL=lkst 4.5 - 10 20 - 25 
tpZH 6.0 - 9 17 - 21 

tpZL 2.0 - 52 100 - 125 
Output Enable Time RL=lkst 4.5 - l3 20 - 2 ') 

t, tpZH 6.0 - 11 17 - 21 

tpLZ 2.0 - 44 150 - 190 
Output Disable Time 

tpHZ 
RL=lkst 4.5 - 21 30 - 38 

6.0 - 18 26 - 33 
Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 
Power Dissipation 

(Note 1) 40 Capacitance CpD - - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC240P/F·TC74HC241P 
TC74HC244P/F 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·frN+ICC/8 (per Gate) 

(2) 6: for TC74HC241 only 
6~: for TC74HC240 only 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

TC74HC240 

6 ns 6ns 6ns 6ns 6ns 6ns 

TC74HC241/ TC74HC244 

6 ns 6 ns 6ns 6ns 6ns 6ns 
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ICC(opr) TEST CIRCUIT 

TC74HC240 

')()---+- OUT 
VIN 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC240P/F·TC74HC241P 
TC74HC244P/F 

6 ns 6 ns 

1:0% t Vee 

10'% GND 

The other inputs are connected to 

Vee line Or GND line. 
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tOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HCT240P·TC74HCT241P 
~C74HCT244P 

C2MOS DIGITAL 

INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HCT240P 
TC74HCT241P 
TC74HCT244P 

OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS (TTL INPUT LVEL) 
OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUTPUTS (TTL INPUT LEVEL) 
OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUTPUTS (TTL INPUT LEVEL) 

GENERAL DESCRIPTION 
The TC74HCT240, TC74HCT241 and TC74HCT244 are high speed CMOS OCTAL BUS BUFFER's 

fabricated with silicon C2MOS technology. 

These devices may be used as a level converter for interfacing TTL or NMOS to High 

Speed CMOS. 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. 

The desizner has a choice of selected combinations of inverting and noninverting 

outputs, symmetrical G (active-low output control) inputs, and complementary G and G 
inputs. Each control input govern four BUS BUFFERs. 

These di vices are designated to be used with 3-sta te memory address drivers, etc. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage 

FEATURES: 

• High Speed t pd=20ns(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• Compatible with TTL outputs ........... VIH=2V(Min.), 
VIL=0.8V(Max.) 

· Wide Interfacing ability .......... LSTTL, NMOS, CMOS 

• Output Drive Capability .............. 15 LSTTL Loads 

• Symmetrical Output Impedance .... jIOH!=IOL=6mA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Pin and Function Compatible with 74LS 240/241/244 

TRUTH TABLE 
I NPU TS 

G GD An 

L H L 

L H H 

H L X 

OUTPUTS 

Yn Yn !Y;,. 

L H 

H L 

Z Z 

D : TC74HCT241 ONLY 

!Y;,. TC74HCT240 ONLY 

X DON'T CARE 

Z HIGH IMPEDANCE 

DIP20(3D20A-P) 
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PIN ASSI GNMENT (TOP VIEW) 

TC'14HCT240 

1G 1 20 Vee 1G 1 

1A1 2 19 2G 1Al 2 

2Y4 :3 18 lYl 2Y4 :3 

1A2 4 1'1 2A4 lA2 4 

2Y3 5 16 lY2 2Y3 5 

1A3 6 15 2A3 lA:3 6 

2Y2 '1 14 lY3 2Y2 '1 

1A4 8 13 2A2 lA4 8 

2Y1 9 12 lY4 2Yl 9 

GND 10 11 2A1 GND 10 

C1 RCUIT DIAGRAM (Per Circuit) 

TC74HCT240 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT240p·TC74HCT241P 
TC74HCT244P 

TC'14HCT241 TC'14HCT244 

20 VCC 1G 1 20 Vee 

19 2G lA1 2 19 2G 

18 HI 2Y4 :3 18 lY1 

1'1 2A4 1A2 4 17 2A4 

16 lY2 2Y3 5 16 lY2 

15 2A3 1A:3 6 15 2A3 

14 lY3 2Y2 7 14 1Y3 

13 2A2 1A4 8 13 2A2 

12 lY4 2Y1 9 12 lY4 

11 2Al GND 10 11 2A1 

TC7 4HCT 244 

Vee 

A 

y Y 

317 ----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT240p·TC74HCT241P 
TC74HCT244P 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER SYMBOL VALUE 

Supply Voltage Range Vce -0.5"v 7 
--~---- --'--'- - ---- .. _--- ---_._._- -~--------

DC Input Voltage VIN -0.5 "v VCc+O. 5 
-------- - .---

DC Output Voltage VOUT -0 . 5 ~v V CC+O . 5 
-- --- - -

Input Diode Current 11K +20 
--- ----- ------f- --- -------._-

Output Diode Current 10K +20 
r---- - --- "--_.-. 

DC Output Current 

I 

lOUT ±35 
1--- - ----------- ~-

DC VCC/Ground Current ICC ±70 
-- -"_.--- --'- - _._.- --

Power Dissipation PD 500~'~ 

-- - - - ---- --_._-----
Storage Temperature Tstg -65 "v 150 
---- - - ~-.---~--

Lead Temperature 10sec TL 300 

UNIT 

V 

V 

V 

mA 

rnA 

rnA 

rnA 
---

mW 

°c 

°c 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

* SOOmW in the range of Ta=-40°C "v 6SoC and from Ta=6SoC up to 8SoC derating factor of 
-10mW/oC shall be applied until 300mW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SY~1BOL LTHJT UNIT 

Supply Voltage VCC 4.5"vS.5 V 
1------------- ------------ -r- -------- -------------------------f---------~___j 

Input Voltage V1N O"vVCC V 
r--------
Output Voltage VOUT o "v VCC V 

f---------- --- -- ---------------- --------------- ------
Operating Temperature Topr -40 "v 85 
r----------------------- ----- ------------------+--------1 

Input Rise and Fall Time t r , tf 
o ,\, ')00 ns 

DC ELECTRICAL CHARACTERISTICS 
Ta=2SoC Ta=-40tV85°C 

PARAMETER SYMBOL TEST CONDITION 
VCC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

High-Level VIH 
4.5 

Input Voltage tV 2.0 - - 2.0 -
5.5 

Low-Level 4.S 

Input Voltage 
VIL tV - - 0.8 - 0.8 

S.S 
V 

High-Level VIN= IOH=-20]JA 4.S 4.4 4.S - 4.4 -
Output Voltage VOR 

VIR or VIL IOR=-6mA 4.S 4.18 4.31 - 4.13 -
Low-Level VIN= I OL=20 11A 4.S - 0.0 0.1 - 0.1 

Output Voltage VOL 
VIR or VIL IOL=6mA 4.S 0.17 0.26 0.33 - -
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DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

3-State Output 
102 

VIN=VIH or VIL 
Off-State 
Current VOUT=VCC or GND 

Input Leakage lIN VIN=VCC or GND 
Current 

Quiescent ICC VIN=VCC or GND 
Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT240p·TC74HCT241P 
TC74HCT244P 

Ta=25°C 'Ta=-40f\.,85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

5.5 - - ±0.5 - ±5.0 

5.5 - - ±0.1 - ±1.0 flA 

5.5 - - 4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

SYMBOL I TEST 
Ta=25°C Ta=-40'V85°C 

PARAMETER CONDITION 
VCC 

UNIT 
MIN. TYP.- MAX. MIN. MAX. 

tTLH 
4.5 8 12 15 Output Transition Time - -

tTLH 
I---~------------- --

Propagation Delay Time . tpLH 
4.5 - 22 35 - 42 

(HCT240) tpHL 
-~.----.--.-----~~ 

Propagation Delay Time tpLH 
4.5 - 23 36 - 44 ns 

(HCT24l, HCT244) tpHL 
--

Output Enable Time 
tpZL 

RL =lkQ 4.5 23 36 44 - -
tpZH 

------------_._--

tpLZ 
RL =lkQ 4.5 30 47 57 Output Disable Time - -

tpHZ 
------------- .. _-----.--------------

Input Capacitance CIN - 5 10 -- 10 
~------- pF 
Output Capacitance COUT - 10 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT240p·TC74HCT241P 
TC74HCT244P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 
A 

OUTPUT 
(AT KEITIVE RJLSEj) 

Y 

OUTPUT 
(AT NEIlATIVE RJIBE) 

Y 

tTHL 

3.0 V 

l.3V 

OV 
tTLH 

VOH 

VOL 

VOH 

VOL 

TOSHIBA--~------

INPUT 3.0V 

G 1.3V 
OV 

VOH 

OUTPUT 

VOL 

90% VOH 

OUTPUT 

VOL 

tpZH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT 

TC74HC242 
TC74HC243 

QUAD BUS TRANSCEIVER 
TC74HC242P 3-STATE, INVERTING 
TC74HC243P 3-STATE, NON-INVERTING 

The TC74HC242 and TC74HC243 are high speed CMOS 

QUAD TRANSCEIVER fabricated with silicon gate C2MOS 

technology. They achieve the high speed operation sim

ilar to equivalent LS1TL "'hile maintaining the CHOS low 

power dissipation. These IC's are intended for two

way asynchronous communication between data buses, and 

direction of data transmission is determined by GAB, 

GBA. GAB and GBA inputs are equipped with protection 

circuits against static discharge or transient excess 

voltage. 

FEATURES: 

• High Speed 

• Low Power Dissipation 

t pd=lOns[242] t pd=9ns[243] 

(Typ.) at VCC=5V 

ICC=4~A(Max.) at Ta=2S0C 

• High Noise Immunity ....... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ............. 15 LSTTL Loads 

• Symmetrical Output Impedance ... /IOH/=IOL=6mA(Min.) 

• Wide Operating Voltage Range VCC(Opr.)=2V 'V 6V 

• Pin and Function Compatible with 74LS242/243 

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 

OUTPUTS 

HC242 HC243 

A=B A=B 

B= A B=A 

Z Z 

Z Z 

Z:HIGH 
IMPEDANCE 

PRELIMINARY 

D1P14 (3D14A- P) 

PIN ASSIGNMENT 
TC74HC242 

(TOP VIWf) 
TC74HC243 

GAB I 

NC 2 

IA 3 

2A 4 

3A 5 

4A 6 

GND '7 

(TOP VIEW) 

NC NO CONNECTION 

NC 

IB 

2B 

14 VCC 

13 GBA 

NC 

IB 

10 2B 

9 3B 

8 4B 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC242P 
TC74HC243P 

NOTICE FOR APPLICATION 

It is prohibited to apply a signal to a bus terminal when it is in output mode. 

And 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 or BUS TERMINATOR 

IC (TC401l7BP). 

LOGIC DIAGRAM 

GBA 

~
.:.243-

,..---, 
I • 
r-----; 
I • 

I L ___ J 

lA o-+-_~ 

4AJ-

I 

*243 ----, 

.... ---~ I 
~' l.. ___ .J 

t--' __ --+--o 1 B 

I 

--1----+-----41---+---1 : 
SAME AS ABOVE ~4B 

---'-__ -.J 

Incase of TC74HC243, input inverters marked ~ are eliminated. 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 
f----
DC Input Voltage 

------
Bus Termir'lal Voltage 

SYMBOL 

VCC 

VIN 
f--

VI/O 

VALUE 

-0.5 '\, 7 

-0.5 '\, VCc+O. 5 

-0 . 5 '\, V CC+O . 5 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

TC74HC242P 
TC74HC243P 

----------------- ------c---

* 500mW in the range of 

Ta=-40°C '\, 65°C and from 

Ta=6SoC up to 85°C 

derating factor of 

-lOmW/oC shall be a 

applied until 300mW. 

Input Diode Current 11K 
f--------------------- f-------
Output Diode Current 10K 

f---- -------------t---------

DC Output Current lOUT 
Vcc/Ground 

-+-----
DC Current ICC 
f------------------------ t------
Power Dissipation PD 

r------------------- - ------- f----

Storage Temperature Tstg 
--~-

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Bus Terminal Voltage VI / O 
Operating Temperature Topr 

Input Rise and Fall Time tr~ tf 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 

Input Voltage 
VIR 

Low-Level VIL 
Input Voltage 

VIN=VIH High-Level 
VOH Output Voltage or V1L 

±20 mA 

±20 rnA 

±35 rnA 
r---

±70 rnA 

500~< mW 

-65 '\, 150 °c 

300 °c 

LIMIT UNIT 

2 '\,6 V 

o '\, VCC V 

o '\, VCC V 

-40'\, 85 °c 

o '\, 1000 (VCC=2. OV) 
o ~,500(VCC=4.5V) ns 
o '\, 400 (VCC=6. OV) 

CONDITION 
VCC MIN. 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 
4.5 -
6.0 -
2.0 1.9 

IOH=-20]JA 4.5 4.4 
6.0 5.9 

IOH=-6rnA 4.5 4.18 

IOH=-7.8mA 6.0 5.68 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

GAB .GBA A.B 

INPUT 

Ta=25°C Ta=-40'\,85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - _1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5.80 - 5.63 -

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC242P 
TC74HC243P 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Low-Level VIN=VIH 10L=20pA 

Output Vo Itage VOL 
VIL 

f-~~~---- -
or 10L=6mA 

IOL=7.8mA 
3-State Output VIN=VIIl: or VIL 
Off-State IOZ 

VOUT=VCC GND Current or 
r-------~-~------ ------t----- ----~-~- --_._--------- -- .. --- -----~--

Input Leakage lIN VIN=VCC or GND -;'" 
Current 
Quiescent 

ICC Supply Current VIN=VCC or GND 

,,. Applic.able only to GAB '. GBA 

r--- Ta=2soC 

VCC MIN. TYP. 

2.0 - 0.0 

4.5 - 0.0 
6.0 - 0.0 

_. ----

4.5 - 0.17 

6.0 - 0.18 

6.0 - -

~ ---I-

6.0 - -

6.0 - -

AC ELECTRICAL CHARACTERISTICS (CL=sOpF, Input t r =tf=6ns) 

.------ Ta=2soC 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. 

tTLH 2.0 - 25 
Output Transition Time 

tTHL 
4.5 - 7 
6.0 - 6 
2.0 - 48 

tpLH TC74HC242 4.5 - 12 

Propagation Delay Time 6.0 - 10 
2.0 - 44 

tpHL TC74HC243 4.5 - 11 
6.0 - 9 

3-State tpZL 2.0 - 72 

Output Enable 
RL=lkS"2 4.5 - 18 

Time tpZH 6.0 - 15 

3-State tpLZ 2.0 - 84 

Output Disable Time tpHZ 
RL=lkS"2 4.5 - 21 

6.0 - 18 

Input Capacitance CIN GAB, GBA - 5 

Bus Terminal Clio An, Bn - 13 
Input Capacitance 

Power Dissipation CpD(l) 
TC74HC242 - 42 

Capacitance TC74HC243 - 36 

Ta=-40rv8soC 
UNIT 

MIN. MIN. MAX. 

O. 1 - O. ] 

0.1 - O. 1 

0.1 - 0.1 
----~ ---- I-- ~-~ --_ ... 

~----- V 
0.26 - 0.33 

0.26 - 0.33 

iO.s - i5.a 
~ -~ - -------- ~-------

±0.1 - ±1.0 lJA 

4.0 - 40.0 

Ta=-40rv85°C 
UNIT 

MAX. MIN. MAX. 

60 - 75 
12 - 15 
11 - 13 

JOO - 125 
20 - 25 
17 - 21 

90 - 115 

18 - 23 ns 
15 - 20 

145 - 180 

29 - 36 

25 - 31 
150 - 190 

30 - 38 
26 - 33 
10 - 10 

- - - pF 

- - -

- - -
Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC (Opr.) = CpD • V CC • fIN + ICC/4 (per bit) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

A or B 

B or A 
(HC242) 

B or A 

(HC243) 

6ns 

ICC(O r.) TEST CIRCUIT 
T074H0242/243 

lA 
2A 

3A 
G 4A 
0 
U) GAB 

GBA. 

6ns 

--.i--_---I-t--=.PH L 

VOC 

vcc 
lB 

4B 

GND 

Vcc 

GND 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

GAB 0 r 

A or B 
(IN-PHASE 

OUTPUT) 

6ns 

A or B 
(OUT-OF-PHASE 

OUTPUT) 

CpO CALCULATION 

6ns 

TC74HC242P 
TC74HC243P 

VOC 

GND 

CPD is to be calculated with the formula 
hereunder by using the measured value of 
ICC(Opr.) in the test circuit drawn left 
side. 

ICC (apr.) 

fIN'VCC 

At determining the typical value of CpD, 
a relatively high frequency 111Hz was 
applied for fIN, in order to eliminate 

INPUT WAVEFORM IS THE SAME AS the error from the quiescent supply 
THAT IN CASE OF SWITCHING current. 
CHARACTERISTICS TEST. 
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~OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC245P/F • TC74HC640P/F 
~C74HC643P/F 

PRELIMINARY 

OCTAL BUS TRANSCEIVER 

TC74HC245P/F3-STATE, NON-INVERTING 
TC74HC640P/F3-STATE, INVERTING 
TC74HC643P/F3-STATE, INVERTING AND NON-INVERTING 

C2MOS DIGITAL 

INTEGRATED CIRCUIT 

The TC74HC245, TC74HC640 and TC74HC643 utilize silicon gate C2MOS technology to achieve 

operating speed equivalent to LSTTL parts. 

Along with the low power dissipation and high noise immunity of standard C2MOS 

integrated circuit, it possesses the driving capability of 15 LSTTL loads. 

These IC's are intended for two-way asynchronous communication between data buses, 

and the direction of data transmission is determined by DIR input. 

The enable input (G) can be used to disable the device so that the buses are 

effectively isolated. All inputs are equipped with protection circuits against static 

discharge or transient excess voltage. 

FEATURES: 

High Speed ......•............. tpd=llns(Typ.) at VCC=5V 

· Low Power Dissipation ......... ICC=4~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

· Output Drive Capa~ility ....... 15 LSTTL Loads 

· Symmetrical Output Impedance .. !IOH!=IOL=6mA(Min.) 

Wide Operating Voltage Range •. VCC(opr)=2V - 6V 

Pin and Function Compatible with 74LS245/640/643 

20 

DIP20(3D20A-P) 

NOTICE FOR APPLICATION INPUT and OUTPUT EQUIVALENT CIRCUIT 
It is prohibited to apply a signal to a bus 

terminal when it is in output mode. 

And 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 or BUS TERMINATOR 

IC (TC40117BP). 
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DIR 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

GND 

LOGIC 

TC74HC245 

1 20 Vee DIR 1 

2 19 G Al 2 

3 18 B 1 A2 3 

4 17 B 2 A3 4 

5 16 B3 A4 5 

15 B4 A5 6 

7 14 B5 A6 7 

8 13 B6 A7 8 

9 12 B7 A8 9 

10 11 B8 GND 10 

DIAGRAM 

DIR 

Al 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC245P/F • TC74HC640P/F 
TC74HC643P/F 

TC74HC640 TC74HC643 

20 Vce DIR 1 20 Vce 

19 G A 1 2 19 G 

18 Bl A2 3 18 Bl 

17 B2 A3 4 17 B2 

16 B3 A4 5 16 B3 

15 B4 A5 6 15 B4 

14 B5 A6 7 14 B5 

13 B6 A7 8 13 86 

12 B7 A8 9 12 B7 

11 B8 GND 10 11 B8 

TC74HC640 

B1 

I 

~--~--------+--_~ ___ ~_--_1--------+----_~ 

I 
A8 o----t--

I 
I 
I 
I 
I 

-r--
------- - ------- -

I 
I 
! 
I 

-+--
the same circuit as above ----=t--o B 8 

Note. In case of TC74HC245 or TC74HC643, input inverters marked ~~at A bus and B bus 
or at B bus are eliminated respectively. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC245P/F • TC74HC640P/F 
TC74HC643P/F 

TRUTH TABLE 

INPUT FUNCTION 

G DIR A BUS B BUS HC245 

L L OUTPUT INPUT A = B 

L H INPUT OUTPUT B = A 

H X Z Z 

X "H" or "L" 
Z High Impedance 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range VCC -0.5 'V 7 

DC Input Voltage VIN -0.5 'V VCC+O. 5 
Eus TerIT-inal Voltage VI / O -0.5 'V VCC+O. 5 

r------------
Input Diode Current 11K ±20 

1---
Output Diode Current 10K ±20 
~-

DC Output Current lOUT ±35 

DC VCC/Ground Current ICC ±70 

Power Dissipation PD 500(DIP)/180(MFP) 
Storage Temperature Tstg -65 'V 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2'V6 

Input Voltage VIN o 'V VCC 

Bus Terminal Voltage VI/O o 'V VCC 

Operating Temperature Topr -40 'V 85 

o 'V 1000 (V CC=2 .OV) 
Input Rise and Fall Time tr,tf o 'V 500(VCC=4.5V) 

o 'V 400(VCC=6.0V) 

TOSHIBA---------- 328 

OUTPUT 

HC640 HC643 

A 

B 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mw 
°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

-
= B A = B 

= 
Z 

- -
A B = A 

Z 

* 500mW in the range 
of Ta=-40°C 'V 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC245P/F • TC74HC640P/F 
TC74HC643P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER ~YMBOL TEST CONDITION 
Ta=2soC Ta=-40-8soC 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V 

Input Voltage 
- - -

6.0 - - 1.8 - 1.8 

bW-2~#~ 
2.0 1.9 2.0 - 1.9 -

4.5 4.4 4.5 - 4.4 -
High-Level 

VOH 
VIN= 

6.0 5.9 6.0 5.9 V 
Output Voltage 

- -
VIH or VIL -

IOH=-6mA 4.5 4.18 4.31 - 4.13 -

IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=2011 A 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

0.1 
Output Voltage VOL 6.0 - 0.0 0.1 - V 

VIH or VIL 
IOL=6mA 4.5 - 0.17 0.26 - 0.33 

IOL=7.8mA 6.0 - 0.18 0.26 - 0.33 
3-State Output VIN=VIH or VIL 
Off-State IOZ 6.0 - - ±0.5 - ±5.0 
Current VOUT=VCC or GND 

Input Leakage 
lIN VIN=VCC Current'*' 

or GND 6.0 - - ±O.l - ±1.0 J1.A 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 

Supply Current 
-

-9.- Applicable only to DIR, G, G input. 

AC ELECTRICAL CHARACTERISTICS (CL=sOpF, Input t r =tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta=25°e Ta=-40 85°C UNIT 
Vce MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

ttHL 6.0 - 6 11 - 13 

tpLH 2.0 - 48 90 - 115 
Propagation Delay Time 4.5 - 12 18 - 23 ns 

";'~ tpHL 6.0 - 10 15 - 20 

Propagation Delay tpLH 2.0 - 52 110 - 140 
Time 

tpHL 
4.5 - l3 22 - 28 

** 6.0 - 11 19 24 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC245P/F • TC74HC640P/F 
TC74HC643P/F 

AC ELECTRICAL CHARACTERISTICS (CONTINUED) 

PARAMETER SYMBOL TEST CONDITION 

3-State Output tpZL 

Enable Time tpZH RL=lkS1 

3-State Output tpLZ RL=lkS1 
Disable Time tpHZ 

Input Capacitance CIN DIR, G, G 

Bus Input Capacitance Clio An, Bn 
Power Dissipation CpD(l) TC74HC245 
Capacitance TC74HC640/643 

VCC 
2.0 
4.5 

6.0 
2.0 

4.5 

6.0 

Ta=25°C Ta=-40"'85°C UNIT 
MIN. TYP. MAX. MIN. MAX. 

- 80 160 - 200 

- 20 32 - 40 

- 17 27 - 34 ns 
- 80 190 - 240 

- 25 38 - 48 

- 21 32 - 41 
- 5 10 - 10 
- 13 - pF 
- 33 - - -
- 40 - - -

Note (1) CpD 18 the value of 1nternal equ1valent capac1tance calculated from ICC 
operation without load. Average operating current can be obtained by the 
following formula. 

ICC(Opr.) = CPD • VCC • fIN + lcc/8 (per bit) 

(2) *: for TC74HC245 only. 
**: for TC74HC640/643 only. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A or B 

B Or A 
( Inversion) 

B Or A 
(Noll-invers i on) 

6ns 

ICC(opr) TEST CIRCUIT 

p.O. 

Cl 
o 
lO 

6ns 

Input waveform is the same as that :n case 
of switching characteristics test, 

Vee 

TOSHIBA---------

A or B 
(Inversion) 

6ns 

CpO CALCULATION 

6 ns 

tpHZ 

Vee 

OND 

VOH 

VOL 

VOH 

VOL 

CPD is to be calculated with the formula 

hereunder by using the measured value of 

ICC(opr) in the test circuit drawn left 

side. 

CPD 

330 

ICC(opr) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT245P e TC74HCT640P 
CMOS DIGITAL INTEGRATED CIRCUIT TC74HCT643P_ 

PRELIMINARY 
OCTAL BUS TRANCEIVER 
TC74HCT245P 3-STATE, NON-INVERTING 
TC74HCT640P 3-STATE, INVERTING 
TC74HCT643P 3-STATE, INVERTING AND NON-INVERTING 
r-----------------------------------------------------------~--------------'------. 
The TC74HCT245, TC74HCT640 and TC74HCT643 utilize silicon gate C2MOS technology to 

achieve operating speed equivalent to LSTTL parts. 

Along with the low power dissipation and high noise'immunity of standard C2MOS 

integrated circuit, it possesses the driving capability of 15 LSTTL loads. 

The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 

These IC's are intended for two-way asynchronous communication between data buses, 

and the direction of data transmission is determined by DIR input. 

The enable input (C) can be used to disable the device so that the buses are 

effectively isolated. All inputs are equipped with protection circuits against static 

discharge or transient excess voltage. 

FEATURES: 
• High Speed t pd=15ns(Typ.) at Vcc=5V 

• Low Power Dissipation .••••• ICC=4yA(Max.) at Ta=25°C 

• Compatible with TTL outputs •••.•.•.•.• VIH=2V(Min.), 
VIL=0.8V(Max.) 

• Wide Interfacing ability •••.•.••• LS1'TL, NMOS, CMOS 

• Output Drive Capability ••••••••.••..• 15 LSTTL Loads 

• Symmetrical Output Impedance •••.• IIOHI=IOL=6mA(Min.) 

• Balanced Propagation Delays •••••••••...••. tpLH~tpHL 

• Pin and Function Compatible with 74LS245/640/643 

20 

DIP20( 3D20A-P) 

NOTICE FOR APPL1CATION INPUT and OUTPUT EQUIVALENT CIRCUIT 

It is prohibited to apply a signal to a bus 

terminal when it is in output mode. 

And 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 or BUS TERMINATOR IC 

(TC401l7BP). 

DIR,G,G 

Vee 

INPUT 
Q----JVvv-

GND 

GND 

A,B 

GND 

--, 
I 

A 
I 
I 

I 

t 

OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7411CT245P 
TC7411CT643P 

TC74HCT640P 

TC'74HCT245 

DIR 20 VCC DIR 1 

Al 2 19 G 

A2 :3 18 Bl 

A34 1'7 B2 

16 B3 

A5 6 15 B4 A5 6 

A6 '7 14 B5 A6 '7 

A'7 8 13 B6 A'7 8 

12 B'7 

11 B8 

LOGIC DIAGRAM 

DIR 

G 

Al 0--1---_--1 

TC'74HCT640 

20 VCO 

19 G 

18 B1 

1'1' B2 

16 B3 

15 B4 

14 B5 

13 B6 

12 B'7 

11 B8 

A8~L_ ____ _ THE SAME CIRCUIT AS ABOVE 

TC'74HCT643 

DIR 1 20 Vce 

Al 2 G 

A2 3 18 Bl 

1'7 B2 

A4 5 16 B3 

A5 6 15 B4 

A6 '7 14 B5 

A'7 8 13 B6 

A8 9 12 B'7 

11 B8 

TC'74HCT640 

B1 

___ -s---' I B8 

Note: In case of TC74RCT245 or TC74HCT643, input inverters marked ~.~ at A bus and 
B bus or at B bus are eliminated respectively. 
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TRUTH TABLE 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT245P 
TC74HCT643P 

TC74HCT640P 

INPUT FUNCTION OUTPUT 

G DIR A BUS B BUS HCT245 HCT640 HCT643 
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 

X: Don't Care 

Z: High Impedance L-____________________________________________________________________ ~~ ___ ~._~ 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 
Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 
Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

VALUE 

-0.5'" 7 

-0.5'" V CC+O. 5 

-0.5'" VCC+0.5 

±20 

±20 

±35 

±70 

500* 

--65'" 150 
300 

LIMIT 

4.5"'5.5 
0'" VCC 

0", VCC 

-40'" 85 

0'" 500 

UNIT 

V 

V 

V 

rnA 

rnA 

m..<\ 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

°c 

* 500mW in the range of 
Ta=-40°C'" 65°C, and 
from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT245P 
TC74HCT643P 

TC74HCT640P 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
VIH 

Input Voltage 

Low-Level 
Input Voltage VIL 

High-Level VIN=VIH IOH=--zOllA 
Output Voltage 

VOH 
or VIL IOH=-§~ 

Low-Level VIN=VIH I OL=2011A 
Output Voltage VOL or VIL I OL=6rnA 

3-State Output VIN=VIH or VIL -

Off-State IOZ 

Current 
VOUT=VCC or GND 

Input Leakage 
lIN VIN=VCC or GND Current * 

Quiescent ICC VIN=VCC or GND 

Supply Current 
IC 

Per Input: VIN=0.5V or 
2.4V 
Other Input: VCC or GNI 

VCC MIN. 

4.5 
~ 2.0 

5.5 
4.5 

~ -
5.5 

4.5 4.4 

4.5 4.lS 

4.5 -
4.5 -

5.5 -

5.5 -

5.5 -

5.5 -

AC FLECTRICAL CHARACTERISTICS (CL=50pF, Input t r =tf=6ns) -

PARAMETER SYMBOL TEST COlWITION 
VCC MIN. 

Output Transition tTLH 4.5 -Time tTHL 

Propagation Delay Time tpLH 
tpHL 4.5 -

3-State Output Enable tpZL 
Time tpZH RL=lkn 4.5 -
3-State Output Disable tpLZ RL=lkn 4.5 -Time tpHZ 

Input Capacitance CIN DIR, G, G -
Bus Input Capacitance CliO An,· Bn -
PO\ver Dissipation TC74HCT245 -
Capacitance CpD (1) 

TC74HCT640/643 -

Ta=25°C Ta=-40'VS5°C 
UNIT 

TYP. MAX. MIN. MAX. 

- - 2.0 - V 

- O.S - O.S V 

4.5 - 4.4 -
V 

4.31 - 4.31 -
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

- ±0.5 - ±5.0 

- ±O.l - ±1.0 ].lA 

- 4.0 - 40.0 

- 2.0 - 2.9 rnA 

Ta=25°C Ta=-40'VS5°C 
UNIT 

TYP. MAX. MIN. MAX. 

S 12 - 15 

19 28 - 35 

ns 
27 42 - 53 

27 40 - 50 

5 10 - 10 

13 - - - pF 
46 - - -
44 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT245P 
TC74HCT643P 

TC74HCT640P 

Note (1) epD is the value of internal equivalent capacitance calculated from ICC 
operation without load. Average operating current can be obtained by the 
following formula. 

Iee(Opr.)=epD· Vee· fIN+lee/8 (per bit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A or B 

B or A 

( INVERSION) 

B Or A 

(NON
INVERSION) 

6ns 

TEST CIRCUIT 

P. G. 
Al 
A2 

G 
0 
to 

A8 

6ns 6ns 

6ns 

3.0V 

OV 

VOH 

VOL 

VOH 

VOL 

tpHL 

BI 

B8 

Vee 

GND 

6ns 6ns 

3.0 V 
G 

l.3V 
10 OV 

VOH 

A or B 

(INVERSION) 
VOL 

VOH 
A or B 

(NON-
INVERSION) 

VOL 

CpO CALCULATION 

epD is to be calculated with the formula 

hereunder by using the measured value of 

Iee(Opr.) in the test circuit drawTI left 

side 

e _ ICC (Opr.) 
PD - fIN' Vee 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT. 

C2MOS DIGITAL INTEGRATED CIRCUIT TC7 4HC251 P /--====-
PRELIMINARY 

TC74HC251P/F 8-CHANNEL MULTIPLEXER (3-STATE) 

The TC74HC251 is a high speed CMOS 8-CHANNEL MUL1IPLEXER fabricated with silicon 

gate C2 MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. One of the eight data input signal (DO'\, D7) is 

selected by a three-bit address input (A, B, C) and the selected data will be provided 

on two outputs; a non-inverting output (y) and a inverting output (W). When STROBE 

input is held high, both outputs become high-impedance state. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

, FEATURES: 

• High Speed t pd=19ns(Typ.) at Vcc=5V 

• Low Power Dissipation •..... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......•.. VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ...........•... 10 LSTTL Loads 

• Symmetrical Output Impedance •...• IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays .....•......... tpLH*tpHL 

• Wide Operating Voltage Range .•..••. VCC(opr.) =2V '\, 6V 

• Pin and Function Compatible with 74LS251 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vce 
~---------------------~------~-----------------+----~ 

DC Input Voltage VIN 
-----~------~----------------+----~ 

DC Output Voltage VOUT 
~- ----- --~------~--------~-----~-----1 

Input Diode Current 11K 
f---------------~--------- f----------+---------------+-------1 
Output Diode Current 10K 
~-~----~----------------~----~ 

DC Output Current lOUT 
-~----+---------------4_----~ 

DC Vec/Ground Current ICC 
1---------------------------- f-------- -- -- -- e----------------__+----~ 

Power Dissipation PD 

I------~---------------- f-----------+------------------/-------; 
Storage Temperature Tstg 

1------ -----4_-----~---------------+----~ 

Lead Temperature 10sec TL 

,'( 500mW in the range of Ta=-40°C '\, 65°C and from Ta=65°C 
up to 85°C derating factor of -IOmW/oC shall be applied 
un til 300mW. 

DIP16(:3D16A-P) 

M F-P 16 ( F 1 6 G C - P ) 

PIN ASSIGNMENT 

D3 1 16 Vee 

D2 2 15 D4 

D1 :3 14 D5 

DO 4 13 D6 

Y 5 12 D7 

W 6 11 A 

STROBE "I 10 B 

GND 8 9 e 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC251P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

SELECT STROBE 

C B A S Y W 

X X X H Z Z 

L L L L DO 130 
L L H L Dl Dl 

-
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 

LOGIC DIAGRAM 

7 
STROBE 

4 
DO 

80 80 

Dl 
3 

81 
81 

2 
D2 82 

82 

1 
D3 

83 

D4 
15 84 

S4 85 
14 

D5 

85 S6 

13 
D6 

S7 
S6 

D7 12 

11 87 
A 

B 
10 

C 
9 

z: HIGH IMPEDANCE 

X: DON I T CARE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"'6 

Input Voltage VIN 0", Vee 
-- --------

Output Voltage 
! 

VOUT 0", Vee 
----

Operating Temperature Topr -40 '\' 85 

Input Rise and Fall Time t r , tf 0'\,1000 (Vce=2. OV) 
o ~,500(Vce=4.5V) 
o '" 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level 

VI~t~IN~VIH 
4.5 

Input Voltage 
6.0 

I 2.0 

~W-20"A 4.5 
High-Level 

VOH 
6.0 

Output Voltage or VIL IOH=-4mA 4.5 

I IOH=-5.2mA 6.0 
---- -----+-

2.0 

VIN=VIH ~~20"A 4.5 
Low-Level 6.0 
Output Voltage VOL 

or VIL IOL=4mA 4.5 

I 
IOL=5.2mA 6.0 

3-State Output VIN=VIH or VIL 
Off-State IOZ 6.0 
Current VOUT=VeC or GND 

Input Leakage 
lIN VIN=VCC GND 6.Q or 

Current 
Quiescent 

ICC VIN=VCe GND 6.0 Supply Current or 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

11.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-

-
-

-

-

-

TC74HC251P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40",85°e 

TYP. MAX. MIN. MAX. 

- - 1.5 -

- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±0.5 - ±5.0 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

lJA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC251P/F 

AC ELECTIRCAL CHARACTERISTICS (CI~50pF, INPUT t r =tf=6ns) 

Ta=25°C Ta=-40"'85°C 
r----PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

tpLH 
2.0 - 76 160 - 200 

Propagation Delay Time 
4.5 - 19 32 - 40 

(D - Y) tpHL 
6.0 - 16 27 - 34 

Propagation Delay Time tpLH 2.0 - 76 165 - 205 

4.5 - 19 33 - 41 
(D - W) tpHL 

6.0 16 28 35 - -
tpLH 

2.0 - 96 195 - 245 
Propagation Delay Time 

4.5 - 24 39 - 49 ns 
(A, B, C - Y) tpHL 6.0 20 33 - 42 -

2.0 - 96 205 - 255 
Propagation Delay Time tpLH 

4.5 - 24 41 - 51 
(D - W) tpHL 6.0 - 20 35 - 43 

tpZL 
2.0 - 52 105 - 130 

3-State Output 
RL=lHI 4.5 - 13 21 - 26 

Enable Time tpZH 6.0 - 11 18 - 22 

3-State Output tpLZ 2.0 - 60 105 - 130 

Enable Time tpHZ 
RL=lkQ 4.5 - 15 21 - 26 

6.0 - 13 18 - 22 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 

Power Dissipation 
CpD(l) - 100 - - -Capacitance 

Noteel): CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD . VCC . fIN + ICC 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

A,B,C 
or 
Dn 

W 

Y 

6ns 

tpHL 

TEST WAVEFORM 

P.G. 

* 

J 

~ 
0 
Lf) 

STROBE 

Vee 

GND 

W or Y 
VOH 

VOL 

STROBE 

VOH 

l:pLH 

VOL W or Y 

VCC=5V 

W 

A 

OTHER 
Y 

INPUTS 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC251P/F 

6 ns 6ne 

Vee 

GND 

VOH 

VOL 

Vec 

GND 

VOH 

VOL 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEET. 
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I 
- TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

. TC74HC257P/F 
TC74HC258P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC7 l lf-:C257P IF QU/\D 2-CHf.~·mEL [;UL TI PLE:~rT (3-STi'.T;:::) 

TC7Lq:C~58P/F QUA~ 2-CHi',NNEL r:ULTJPLEXER (3-ST?T~:~, I'!V::=RTIi~G.~ 

The TC74HC257 and the TC74HC258 are high speed CMOS MULTIPLEXER's fabricated with 
silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
These IC's are composed of independent 2-channel multiplexer with common SELECT and 
ENABLE INPUT. 
The TC74HC258 is an inverting multiplexer while the TC74HC257 is a non-inverting 
multiplexer. 
If ENABLE INPUT is held "H", outputs of both IC's become high-impedance state. 
SELECT INPUT is held "L", A data is chosen, while "H", B data is chosen. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed .................... tpd=llns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=4~A(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% VCC(Min.) 

Output Drive Capability ....... 15 LSTTL Loads 

Symmetrical Output Impedance .. lIOH1=IOL=6mA 

Balanced Propagation Delays ... tpLH =i=tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V- 6V 

Pin and Function Compatible with 74LS257/258. 

PIN ASSIGNMENT 
TC'74HC25'7 

SELECT 1 16 Vec 

lA 2 15 OE 

lB :3 14- 4-A 

lY 4- 13 4B 

2A 5 12 4-Y 

2B 6 11 3A 

2Y '7 10 3B 

GND 8 9 3Y 

(TOP VIH,'W) 

TC'74-HC258 

SELECT 1 

lA 2 

IB 3 

iY 4-

2A 5 

2B 6 

2Y '7 

GND 8 

16 

DIPI6(:3DI6A-P) 

MFPI6(FI6GC-P) 

16 Vee 

15 OE 

14- 4-A 

13 4-B 

12 4-Y 

11 3A 

10 3B 

9 3Y 

(TOP VIEW) 
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LOGIC DIAGRAM 

TC74-HC257 

IB 

2A 

2B 

3A 

3B 

4A 

4B 

OE 

TRUTH TABLE 
INPUTS 

-
OE SELECT A B 

H X X X 

L L L X 

L L H X 

L H X L 

L H X H 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

4 
lY 

7 
2Y 

9 
3Y 

12 4Y 

OE 

OUTPUTS 

Y (257) Y 

Z 

L 

H 

L 

H 

VALUE 

-0.5 'V 7 

-0.5 "v VCC+O. 5 

-0.5 'V V CC+O. 5 

±20 

±20 

±35 

±70 

TC74HC257P/F 
TC74HC258P/F 

TC74-HC258 

1B 

2A 

,; B 

3A 

3B 

4A 

4B 

OE 

(258) 

Z 

H 

L 

H 

L 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

4 
1Y 

'1 2Y 

9 
3Y 

12 
4Y 

OE 

X Don't care 

Z High impedance 

* 500mW in the range 
of Ta=-40°C 'V 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 

500(DIP)*/180(MFP) mW 

-65 'V 150 °c 

300 °c 
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TC74HC257P/F 
TC74HC258P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2rv6 

Input Voltage VIN o rvVCC 

Output Voltage VOUT o rvVCC 

Operating Temperature Topr -40 rv 85 

o rv 1000(VCC=2.0V) 
Input Rise and Fall Time tr,tf o rv 500(VCC=4.5V) 

o rv 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 
High-Level 

VIH 4.5 Input Voltage 
6.0 

2.0 
Low-Level 

VIL 4.5 Input Voltage 
6.0 

2.0 

VIN= 
IOH=20.uA 4.5 

High-Level 
Output Voltage VOR 6.0 

VIH or VIL IOH=-6mA 4.5 

IOR=-7.8mA 6.0 

2.0 

VIN= 
IOL=20.uA 4.5 

Low-Level 
Output Voltage VOL 6.0 

VIH or Vn IOL=6mA 4.5 

IOL=7.8mA 6.0 
3-State Output 
Off-State IOZ 

VIN=VIH or VIL 6.0 
Current VOUT=VCC or GND 
Input Leakage 
Current lIN VIWV CC or GND 6.0 

Quiescent 
ICC VIN=VCC or GND 6.0 

Supply Current 

UNIT 
INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

V. 

V 

V 

°c 

ns 

Ta=25°C Ta=-4o-85°C 

MIN. TYP. MAX. MIN. MAX. 

1.5 - - 1.5 -
3.15 - - 3.15 -
4.2 - - 4.2 -
- - 0.5 - 0.5 

- - 1. 35 - 1. 35 

- - 1.8 - 1.8 

1.9 2.0 - 1.9 -
4.4 4.5 - 4.4 -
5.9 6.0 - 5.9 -

4.18 4.31 - 4.13 -
5.68 5.80 - 5.63 -

- 0.0 0.1 - 0.1 

- 0.0 0.1 - 0.1 

- 0.0 0.1 - 0.1 

- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.3::: 

- - ±O.5 - ±5.0 

- - ±O.l - ±1.0 

- - 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

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

PARAMETER SYMBOL TEST CONDITION Ta=25°C 

Vce MIN. TYP. 

2.0 - 25 
tTLH 

Output Transition 4.5 - 7 
Time tTHL 

6.0 - 6 

TC74HC257 2.0 - S2 
tpLH 

Propagation Delay Time 4.5 - 13 
tpHL 

A,B - Y 6.0 - 11 

2.0 - 84 
tpLH 

4.5 21 -
SELECT -Y tpHL 

18 6.0 -
TC74HC258 2.0 - 52 

tpLH 
Propagation Delay Time 4.5 - 13 

- tpHL 
11 A,B - Y 6.0 -

tpLH 
2.0 - 84 

4.5 - 21 
- tpHL SELECT - Y 

6.0 18 -

tpZL 2.0 - 56 
Output Enable Time RL =lkil 4.5 - 14 

tpZH 
6.0 - 12 

tpLZ 
2.0 - 80 

Output Disable Time RL =lkil 4.5 - 20 
tpHZ 

6.0 17 -
Input Capacitance CIN - 5 

Output Capacitance COUT - 10 

Power Dissipation 
CPD(l) 

TC74HC257 - 60 
Capacitance 

TC74HC258 - 59 

TC74HC257P/F 
TC74HC258P/F 

Ta=-4CT--85 ° C UNIT 
MAX. MIN. MAX. 

60 - 75 

12 - 15 

10 - 13 

100 - 125 

20 - 25 

17 - 21 

160 - 200 

32 - 40 

27 - 34 

100 - 125 

20 - 25 ns 

17 - 21 

160 - 200 

,32 - 40 

27 - 3Lf 

110 - 140 

22 - 28 

19 - 24 

140 - 175 

28 - 35 

24 - 30 

10 - 10 

- - -
pF 

- - -
- - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC fI~ICC/4 (per Channel) 
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TC74HC257P/F 
TC74HC258P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

OE= 'L' 

INPUT 
(A. B. SEL) 

IN-PHASE 
OUTPUT 

OUT -OF-PHASE 
OUTPUT 

6 ns 

ICC(o r) TEST CIRCUIT 

6ns 

P. G. r------1~---I 

c: 
o 
11) 

SELECT 

OTHER 

IN 
GND 

Vee 

GND 

Input waveform is the same a~ that in case 

of switehing characteristics test. 

GND 
Vr;c 

OUTPUT 
( SW=GND) 

1 
OUTPUT 

CpO CALCULATION 

CPD is to be calculated with the 

formula hereunder by using the measured 

value of ICC(opr) in the test circuit 

drawn left side. 

CPD 
ICC(opr) 
fIN'VCC 
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C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC259P / .. ====1 

PRELIMINARY 

TC74HC259P/F 8-B1T ADDRESSABLE LATCH 
The TC74HC259 is a high speed CMOS 8-BIT ADDRESSABLE LATCH fabricated with sili

con gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. The respective bits are con
trolled by A, Band C inputs. When CLEAR input is held "H" level and ENABLE (G) input 
is held "L" level, the data is written into the bit selected by A, Band C inputs, 
the other bits hold their previous conditions. When both of CLEAR input and ENABLE(G) 
input held "H" level, write of all bits is inhibited regardless of A, Band C input, 
and their previous conditions are held. When CLEAR input is held "L" level and 
:ENABLE (G) input is held "H" level, all bits are reset to "L" level regardless of the 
other inputs. When both of CLEAR input and ENABLE (C) input held "L" level, all bits 
which isn't selected by A, Band C inputs are reset to "L" level. All inputs are 
equipped with protection circuits against static discharge or transient excess 
voltage. 

FEATURES: 

• High Speed t pd=14ns(Typ.) at VCC=5V ~------------------------~ 

• Low Power Dissipation ..•... ICC=4~A(max.) at Ta=25°C 

• High Noise Immunity •...••.•. VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ••.......•..•• 10 LSTTL Loads 

• Symmetrical Output Impedance .•... I IOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays ...•..•.•...... tpLH~tpHL 

• Wide Operating Voltage Range .•...•. VCC(Opr. )=2V rv 6V 

• Pin and Function Compatible with 74L8259 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vce -0.5 rv 7 V 
~~-~--~-~ ---~---~ ----~~-~-~ - -~-~----~~ 

DC Input Voltage VIN -0.5 '\, Vce+O. 5 V 
~--~----~~--~----~ - - - --- ~--~---~-- ----~----+--~------; 

DC Output Voltage VOUT -O.5rvVCC+0.5 V 
--~-- ~- -~ -- ------ --~~---

Input Diode Current 11K +20 mA 
~----~--- ~---- - - -~- --~- ---~ ~-~---- -----~-~~-------+-----I 

Output Diode Current 10K ±20 rnA 
~-- -~---~~-- ---- ---~ ~- -~ -- - ~--- ----~~-------+----~ 

±25 rnA DC Output Current lOUT 
~---~------~------ -~-~-- - ~~- ~ --~- - ~--- ~-----------l-----------1 

DC Vce/Ground Current ICC 
---- ~~----~-~--

Power Dissipation 
PD 

~--~~ ---~-~--I----

±50 

500 (DIP)7c 

180 (MFP) 

rnA 

mW 

Storage Temperature Tstg -65 rv 150 °e 
~-d-T~~p~;t ~~----lO~-~~ }--T-L----.:=---~--+-----3-0-0~----+--o-C------f 

;'c 500mW in the range of Ta=-40 °c rv 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un til 300mW. 

DIP16(3D16A-P) 

lOY 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

A 1 16 VCC 

B 2 15 CLEAR 

C 3 14 G 

Q,O 4 13 DATA IN 

Q,1 5 12 Q,7 

Q,2 6 11 Q,6 

Q,3 7 10 Q,5 

GND 8 9 Q,4o 

(TOP VIEW) 
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TC74HC259P/F 

TRUTH TABLE 

INPUTS OUTPUT OF EACH OTHER 
ADDRESSED FUNCTION 

CLEAR G LATCH OUTPUT 

H L D ~id~ 10 ADDRESSABLE LATCH 
H H Q,iO Q.iO MEMORY 
L L D L 8-LINE DEMULTIPLEXER 
L H L L CLEAR ALL BITS TC' tlL" 

SELECT I NPU TS LATCH 
C B A ADDRESSED 

L L L Q,O 

L L H Q,l 

L H L Q,2 D : TH1<: LEVEL AT THl<; DATA INPUT 
L H H Q,3 Q,i () : THl'; Li':VEL BEFORE THE INDICATED 
H L L Q,4 STEADY-STATE INPUT CONDITIONS 
H L H Q,5 WERE ESTABLISHED,(i=O,l, ...... ,7). 
H H L Q,6 

H H H Q.7 

LOGIC DIAGRAM 

D ~~--------------------------------------.--~t1 >o---~--~ QG 

CLR ~ 
G 

~ 

SAME AS ABOVE Q,l 
A 

THE SAME AS ABOV\<; Q,2 

THE SAME AS ABOVE Q.3 
B 

THE SAME AS ABOVE Q,4 

THE SAME AS ABOVE Q,5 
C 

THE SAME AS ABOV:E Q,6 

¢7 THE SAME AS ABOVE ~7 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2'\,6 

Input Voltage VIN o '\, Vee 

Output Voltage VOUT o '\, Vee 

Operating Temperature Topr -40'\, 85 

Input Rise and Fall Time t r , tf o '\, 1000 (Vee=2. OV) 
o '\, 500 (Vee=4. 5V) 
o '\, 400 (Vce=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vce 

High-Level 2.0 
VIR 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIR IOH=-20lJA 4.5 
High-Level 

VOH 
6.0 

Output Voltage or VIL IOH=-4mA 4.5 

I OR=-5.2mA 6.0 

---r- 2.0 

VIN=VIR IOL=20lJA 4.5 
Low-Level 6.0 
Output Voltage VOL 

or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=VCC or GND 6.0 

Current 

Quiescent 
ICC VIN=VCe or GND 6.0 Supply Current 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-
-
-

-

-

TC74HC259P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40'\,85°e 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 
0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

f.JA 
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TC74HC259P/F 

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

Ta=2S0C Ta=-40'\ . .8S °c 
UNIT PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 64 130 - 165 
4.5 - 16 26 - 33 

(DATA - Q) tpHL 6.0 - 14 22 - 28 

Propagation Delay tpLH 2.0 - 96 190 - 240 
Time 

48 4.5 - 24 38 -
(A, B, C - Q) tpHL 

6.0 - 21 32 - 41 

Propagation Delay tpLH 2.0 - 84 165 - 205 
Time 

41 4.5 - 21 33 -
(G - Q) tpHL 6.0 - 18 28 - 35 

Propagation Delay Time 2.0 - 68 135 - 170 

tpHL 4.5 - 17 27 - 34 
(CLEAR - Q) 6.0 - 15 23 - 29 

Minimum Pulse Width 2.0 - 30 75 - 95 

(G) tw(L) 4.5 - 8 IS - 19 

6.0 - 7 13 - 16 ns 

Minimum Pulse Width 
2.0 - 30 7S - 95 

tW(L) 4.5 - 8 15 - 19 
(CLEAR) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - 10 50 - 65 
ts 4.5 - 3 10 - l3 

(DATA) 6.0 - 3 9 - 11 

Minimum Set-up Time 2.0 - - 25 - 30 

ts 4.5 - - 5 - 6 
(A, B, C) 6.0 - - 5 - 5 

Minimum Hold 2.0 - 10 25 - 30 
Time th 4.5 5 6 - 2 -

(DATA) 6.0 - 2 5 - 5 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

(A, B, C) 6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance 
CPD(l) - 32 - - -

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

ICC(Opr.)=CPD· VCC· fIN+ICC 
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TC74HC259P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1. (G=L, CLR=H, A~C=STABLE) WAVEFORM 2. (G=L) 

6n s 6ns 

VCC 

D A,B,C: 

GND GND 

Q.(SELECTED) Q.(SELECTED) 

50% 

WAVEFORM 3. (CLR=H,A~C=STABLF) 

6ns 6ns 

WAVEFORM 4. (D=H, A-C=STABLE) WAVEFORM 5. (CLR=H) 

VCC 

\'-----
-
G A,B,C 

GND 
6ns 6ns 

VCC 

CLR 

r-'''-'''------ G ND 
tw 

6ns 6ns 

Q.(SELECTED) 

---------------351 -----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC259P/F 

TEST CIRCUIT 

Vee = 5V INPUT WAVEFORM 
6ns 6ns 

DATA IN 

Q.O 

G 

Q.7 

6ns 6ns 
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C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC273P/ 
PRELIMINARY 

TC74HC273P/F OeThl D-TYP= FLIP FLOP WITH CLEAR 
The TC74HC273 is a high speed CPOS OCTAL D-TYPE FLIP FLOP fabricated with silicon 

gate C2MOS technology. 

It achives the high speed operation similar to equivalent LSTTL, while maintaining the 

CMOS low power dissipation. 

Information signa1s applied to D inputs are transfered to the Q outputs on the 

positive-going edge of the clock pulse. 

\-Jhen 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 or transient 

excess voltage. 

FEATUR.ES: 

High Speed .................. fHAX=48MHz(Typ.) at VCC=5V 

Len" Pm"er Dissipation ......... ICC=4/lA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... lO LSTTL Loads 

Symmetrical Output Impedance .. I IOHI=IOL=4mA(Hin.) 

Balanced Propagation Delays ... tpLH~;· tpHL 

\,Jide Operating Voltage Range. ,VCC(opr)=2V-6V 

Pin and Function Compatible with 74LS273 

DIP20(3D20A-P) 

mK=-=~~ ~~ 

MFP20(F20GA-P) 

PIN ASSIGNr1ENT rr~PUT and OUTPUT EQUIVALENT CIRCUIT 

CLEAR. 1 20 Vee 
Q, 2 19 Q,7 

VCC 
DO 3 18 D7 
D· 4 17 D6 

5 16 Q,6 I NPU T o-JVVI,----<~ ...----...--(') au TPUT 
Q,:;: l5 Q5 
DC' '7 ;'4 D5 
D,( 8 13 D4 GND 
~3 9 Q,4 

GND 10 CLOOK 

(TOP VIE'N) 
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TC74HC273P/F 

LOGIC DIAGRAM 

TRUTH TABLE 
INPUTS OUTPUT FUNCTION 

CLEAR D CLOCK Q 

L X X L Clear 

H L S L -
H H S H -

H X L Qn No change 

X: Don't care 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 

DC Input Voltage VIN -0.5 'V VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 'V V CC+O • 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC VCC/Ground Current ICC ±50 rnA 

Power Dissipation PD 500(DIP)*/180(MFP) mW 
Storage Temperature Tstg -65 'V 150 °c 

Lead Temperature 10sec TL 300 °c 

*500mW in the range of Ta=-40°C-65°C. 
and from Ta=60°C up to 85°C derating factor of -lOmW/oC shall 
be applied until 300mW. 
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TC74HC273P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 'V 6 V 

Input Voltage VIN o 'V Vee V 

Output Voltage VOUT o 'V Vee V 

Operating Temperature Topr -40 'V 85 °c 

o 'V 1000(Vee=2. OV) 
Input Rise and Fall Time tr,tf o 'V 500(Vee=4.5V) ns 

o 'V 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta=25°e rra=-40-S5°e UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V Input Voltage 
6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-20tlA 4.5 4.4 4.5 - 4 .. 4 -
High-Level VIN= 

VOH 6.0 5.9 6.0 - 5.9 - V Output Voltage VIH or VIL 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=20tlA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

VOL 
VIN= 

6.0 0.0 0.1 0.1 V Output Voltage - -
VIH or VIL 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.lS 0.26 - 0.33 
Input Leakage 

lIN VIN=VeC or GND 6.0 - - ±O.l - ±1.0 
Current 

tlA 
Quiescent 

Ice VIN=Vee or GND 6.0 - - 4.0 - 40.0 
Supply Current 
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TC74HC273P/F 

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

PARAMETER SYMBOL TEST CONDITIOl'i 
Ta==25°C Ta=-4o-85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 4.5 9 15 19 
Time 

- -
tTHL 6.0 - 8 13 - 16 

Propagation Delay 
2.0 - 92 180 - 225 Time tpLH 
4.5 - 23 36 - 45 

CLOCK - Q tpHL ns 
6.0 - 20 31 - 30 

Propagation Delay Time 2.0 - 92 180 - 225 

-- tpHL 4.5 - 23 36 - 45 CLEAR - Q 
6.0 - 20 31 - 3.3 

2.0 5 11 - 4 -
Maximum Clock 

fMAX 4.5 27 44 22 MHz - -Frequency 
6.0 32 52 - 26 -

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(L) 
4.5 - 8 15 - 19 

CLOCK tw(H) 
6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Pulse Width 
-- tw(L) 4.5 -
CLEAR 

8 15 - 19 

6.0 - 7 13 - 16 

2.0 - 30 75 - 95 

Minimum Set-up Time ts 4.5 - 8 15 - 19 ns 

6.0 - 7 13 - 16 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - C 

Minimum Removal Time 2.0 - 15 75 - 95 

-- t rem CLEAR 
4.5 - 4 15 - 19 

6.0 - 3 13 - 16 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CPD(l) - 53 - - -Capacitance 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC273P/F 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit)_ 
Average operating current can be obtained by the equation hereunder_ 

ICC(opr)=CPD-VCC-fIN+ICc/8 (per Flip Flop) 
And the total CPD when n pcs of Flip Flop operate can be gained by the 
following equation_ 

CPD(total)=38 + lS-n 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee Vee 

GND GND 

Vee Vee 
CLOCK 50% 

GND GND 
tTHL 

VOH VOH 

Q,n Q,n 
VOL 

VOL 
tpHL 

eLEAR = "H" Dn = "H" 

ICC(opr) TEST CIRCUIT 

5V 

6 ns 6 ns 

]:% ~ 
Vee 

Q.o DO ;-
Do 

10 % 
GND 

D1 Vee 

D5 Q,5 GND 
GND 
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rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

5!fC74HC279P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC279P UAD S-R LATCH 
The TC74HC279 is a high speed CNOS QUAD S-R LATCH fabricated with silicon gate 

C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
Each latch has an independent Q output and set and reset inputs. S and If are 
accomplished by "L" level. When S input is placed at "L", Q output becomes "H" and 
when R input is placed at "L", Q output becomes "L". When both of Sand R are placed 
at "L", S takes precedence resulting Q="H" and when both of Sand R are placed at "H", 
Q output doesn't change. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed ••••••.••.•.••••• t pd=13ns(Typ.) at VCC=5V 

• Low Power Dissipation .••.•. ICC=2~A(Max.) at Ta=25°C~ __________________________ ~ 

• High Noise Immunity .•..••••. VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability •..••••..•..•• 10 LSTTL Loads 

• Symmetrical Output Impedance ••••. IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays ••••••.....•••• tpLH~tpHL 

• Wide Operating Voltage Range .•.•.•• VCC(Opr.)=2V'V 6V 

• Pin and Function Compatible with 74LS279 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 '\, 7 V 
1-------------------- '-----------1----------------+--------1 

DC Input Voltage VIN -0.5 '\, VCc+O. 5 V 
~--- ------------ --------- - ------ c------- ----------- ------------------+-------1 

DC Output Voltage VOUT -0.5 '\, VCC+0.5 V 
~------- ----- ---------- -------- ---- -----------f-----------------+------j 

Input Diode Current 11K ±20 rnA 
I-------------------------------------f------ -------------I-----l 
Output Diode Current 10K ±20 rnA 
I------------------------r--------- ----- ---------------+------1 
DC Output Current lOUT ±25 rnA 
1-----'---------------- -----------1-----------+------
DC Vcc/Ground Current ICC +50 rnA 

1----------------------- - ----- ---t-----------l------------l-----~ 

Power Dissipation PD 500~~ mW 

1------------- --------------

Storage Temperature __ ~~-t~g~--~----6-5-'\,-1-5-0--_+--o_C__4 
Lead Temperature 10sec TL 300 °c 

~.~ 500mW in the range of Ta=-40 ° 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -IOmW/oC shall be applied 
un t i 1 300mW. 
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PIN ASSIGNMENT 

1R 1 16 Vee 

15 4S 

14 4R 

1 Q, 4 11-_---' 13 4Q, 

2R 5 12 382 

2S 6 11 381 

2Q, 7 11------'1 10 3R 

GND 8 9 3Q, 

(TOP VIEW) 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC279P 

TRUTH TABLE 

INPUTS OUTPUT NOTE : 

S'*' R 

H H 

Q, 

Q,O 

Q,O =THE LEVEL OF Q. BEFORE THE INDICATED INPUT 

CONDITIONS WERE ESTABLISHED. 
.-

L H H '*' FOR LATCHES WITH DOUBLE S INPUTS: 

H L 

L L 

L 

H 

H=BOTH S INPUTS HIGH 

L=ONE OF BOTH INPUTS LOW 

LOGIC DIAGRAM (Per Circuit) 

-
S 

Sl 

S2 

* 
O~------------------~I 

: ~ 
* FOR LATCH WITH ONE S INPUT 

INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 
Supply Voltage Vee 2"v6 V 
Input Voltage VIN o "v Vee V 

Output Voltage VOUT o "v Vee V 
Operating Temperature Topr -40 "v 85 °e 

INPOT 

Input Rise and Fall Time t r , tf o "v 1000 (Vee=2. OV) 
o 'V 500 (Vec=4. 5V) ns 
o 'V 400 (Vec=6. OV) 

OUTPUT 
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Tom !IBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC279P 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40'\o85°C 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

UNIT 

High-Level 2.0 1.5 - - 1.5 -
VlH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 4.2 - - -

1

2
.
0 - - 0.5 - 0.5 

Low-Level VIL - - 1. 35 - 1. 35 V 
Input Voltage 

if~- - - 1.8 - 1.8 
f---------------~ ---- --r------- 1--

1.9 2.0 - 1.9 -

VTN=VlH I TOW-20pA j4.5 4.4 4.5 - 4.4 -
High-Leve 1 

VOH 
6.0 5.9 6.0 - 5.9 - V 

Output Voltage or VIL 
,- -- -- ---

TOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
1--------- - ___ c. 

-------~ --~-- ---~- t-----

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=20lJA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL - - .- - - r------ --- ------- ---- j----- - V 

or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 
\ 

1 
IOL=5.2mA 6.0 - O. 18 0.26 - 0.33 

--- __ .c __ ---- - -- ---

Input Leakage 
lIN VIN=VCC or GND 6.0 - - _'_0.1 - '1. 0 Current 

-- _.-- ---- --- --- --- ~--- --- -t-- lJA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 2.0 - 20.0 S\lpp ly Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF Input tr=tf=6ns) , 
r-- Ta=25°C Ta=-40'\085°C 

PARAMETER SYMBOL TEST CONDITION 
VCC UNIT 

MIN. TYP. MAX. EIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 
tTHL 

4.5 - 8 15 - 19 

6.0 - 7 13 - 16 
-~--- ---_.------,-

Propagation Delay Time 2.0 - 64 130 - 165 
tpLH 

(Sl, S2 - Q) 
4.5 - 16 26 - 33 

tpHL 
6.0 - 14 22 - 28 

ns 

Propagation Delay Time tpLH 2.0 - 48 100 - 125 

4.5 - 12 20 - 25 
(S - Q) tpHL 

6.0 - 10 17 - 21 
2.0 -

Propagation Delay Time 
60 120 - 150 

tpHL 4.5 - 15 24 - 30 
CR - Q) 

6.0 - 13 20 - 26 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC279P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

CONDITION ~ 
Ta=25°C Ta=-40"v85°C UNIT PARAMETER SYMBOL TEST 

MIN. TYP. MAX. MIN. MAX. 

Input Capacitance CIN - 5 10 - 10 
--f----.-- I----~------ -----_.-r----- pF 

Power Dissipation 
CPD(l) - 26 - - -

Capacitance 

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

ICC(Opr.) =CpD· VCC· fIN+ICC/4 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vee 

8,81,82 

GND 

VOH 

VUL 

ICC(O r.) TEST CIRCUIT 

6ns 6ns 

81 

GND 

Vee 

GND 

6ns 6ns 

R 

Q 

6ns 

~ 50% 

10% 

~L 

tTHL 

OTHER 
INI'UT8 

GND 

Vee 

GND 

VOH 

VOL 
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~OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC280P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC280P 9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 

TheTC74HC280 is a high speed CMOS 9-BIT PARITY GENERATOR fabricated with silicon 
gate CMOS technology. 
It acieves the high speed operation similar to equivalent LS1'TL while maintaining the 
CHOS low power dissipation. 
It, is composed of nine data inputs (A thru I) and odd/even parity outputs (r ODD and 
r EVEN). 
The nine input data control the output conditions. 
When the number of high level inputs is odd, LODD output is kept high and LEVEN output 
low. On the contary, when the number is ven, LEVEN output is kept high and IODD low. 
This IC facilitates operation of either odd or even aprity application. 
The word-length capability is easily expanded by cascading. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed t pd=25ns(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity .•....... VNIH=VHIL=28% Vcc(Min.) 

• Output Drive Capability .............•. 10 LSTTL Loads 

• S~mmetrical Output Impedance .... / IOH /=I OL =4rnA(Min.) 

• Balanced Propagation Delays ..•.••....•.... tpLH=tpHL 
DIP14(3D14A-P) 

• Hide Operat ing Voltage Range ..•.... VCC(Opr.) ==2V 'V 6V 

• Pin and Function Compatible with 74LS280 PHl ASSIGNMENT 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

G VCC 

Supply Voltage Range Vce -0.5 'V 7 V 
H F 

DC Input Voltage VIN -0.5 'VVCC+0.5 V 
NC E 

DC Output Voltage VaUT -0.5 'V V CC+O. 5 V 

Input Diode Current 11K ±20 rnA 
--~-

1 D 

IEVEN C 

l:ODD B 
Output Diede Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 
Vss A 

DC VCC/Ground Current ICC ±50 rnA 
1-----' -

(Top View) 

PD 
500": mW Power Dissipation 

NC No Connection 

Storage Temperature Tstg -65 'V 150 °c TRUTH TABLE 
10sec TL 300 °c NUMBr<R OF INRJTS A OUTPUT Lead Temperature 

THRU I 'TI-lAT ARF~ HIGH IEVEN l:ODD 

"/, 500mW in the range of Ta=-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -IOmW/oC shall be applied 
until 300mW. 

0, 2, 4, 6, 8 
f---

1,3,5.7,9 

H L 

L H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC280P 

LOGIC DIAGRAr~ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC280P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2-6 V 

Input Voltage VIN O-Vee V 

Output Voltage VOUT 0- VCC V 

Operating Temperature Topr -40 - 85 °c 

o -1000(VCC=2.0V) 

Input Rise and Fall Time tr,tf 0-- 500 (VCC=4.5V) ns 

0-400 (Vec=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4Q-85°C 

PARAMETER SYMBOL TEST CONDITiON UNIT 
VCC BIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V Input Voltage 
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
VIL 4.5 1. 35 1. 35 V Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 log 2.0 - 1.9 -
IOH=-20/lA 4.5 4.4 4.5 - 4.4 -

High-Level VIN= 
VOH 6.0 5.9 6.0 - 5.9 - V Output Voltage VIH or VIL 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -

I 0l-1=-5 . 2mA 6.0 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

IOL=20/lA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIH or VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCC or GND 6.0 - - ±O.l - ±l.0 Current /lA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC280P 

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

PARAMETER SYMBOL IrEST CONDITION Ta=25°C Ta=-40-85°C UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 ns Time tTHL 
6.0 - 7 13 - 16 

2.0 - 124 235 - 295 
Propagation Delay tpLH 

31 47 4.5 - - 59 ns Time tpHL 
6.0 - 26 40 - 50 

Input Capacitance CIN - 5 10 -.. 10 
Power Dissipation pF 

Capacitance CPD (1) - 110 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fI~ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUTS 
(A-I) 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

vee 

GND 

VOH 

'----+-'--+--.:....- VOL 

ICC(opr) TEST CIRCUIT 

---r-- VCC=5V 

A 

A vee 
p.G. B 

'" 
e 
D X EVEN 
E 

~'ODD 
}i~ 

G 
H 
I GND 

Input waveform is the same as that in case 

of switching characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC283P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC283P 4-BIT BINARY FULL ADDER 

The TC74HC283 is a high speed CMOS 4-BIT BINARY FULL ADDER fabricated with 

silicon gate C2MOS technology. It achieves the high speed operation similar to 

equivalent LSTTL while maintaining the CMOS low power dissipation. The sum (E) 

outputs are provided for each bit and a resultant carry (C4) is obtained from the 

fourth bit. This adder features full internal look a head across all four bits. 

4 x n bit binary adder is easily built up by cascading without any additional logic. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 
• High Speed ................. t pd=30ns(Typ.) at VCC=SV 

r---------------------------~ 
• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ...•..... VNIH=VNIL=28% Vcc(Min.) 

• Ouptut Drive Capability ....•...•.•... 10 LSTTL Loads 

• Symmetrical Output Imped&nce •.... I IOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays .....•.•.•..... tpLH~tpHL 

• Wide Operating Voltage Range ....•.. VCC(opr. )=2Vrv 6V 

• Pin and Function Compatible with 74LS283 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5rv7 V 

DC Input Voltage VIN -0 . 5 rv V Cet-O . 5 V 

DC Output Voltage VOUT -0 . 5 rv V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 500* mW 

Storage Temperature Tstg -65 rv 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40° rv 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

D IP16 (3D16A-P) 

PIN ASSIGNMENT 

B2 2 

A2 3 

Al 5 

Bl 6 

00 7 

GND 8 9 04 

(TOP VIEW) 
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TRUTH TABLE (l 

INPUTS 

Bn An 

L L 

L L 
t---

L H 
-----/-

L H 

H L 

~-- L 
t---------- -

H H 

E H 

LOGIC DIAGRAM 

B4 

A4 

B3 

A3 

B2 

A2 

Bl 

Al 

co 

bit) 

OUTPUTS 

Cn- 1 l'n Cn 

L L L 

H H L 

L H L 

H L H 

L H L 
--

H L H 

L L H 

H H H 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

BLOCK DIAGRAM 

B4 
A,l 

B3 

A3 

B2 
A2 

BI 
Al 

TC74HC283P 

co 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC283P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\,6 V 

Input Voltage VIN o '\, Vee V 

Output Voltage VOUT a'\, Vee V 

Operating Temperature Topr -40'\, 85 °e 

Input Rise and Fall Time t r , tf o '\, 1000 (Vee=2. OV) 
a '\, 500 (Vee=4. 5V) ns 
o '\, 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1.5 
VIH 4.5 3.15 

Input Voltage 
6.0 4.2 

2.0 -
Low-Level VIL 4.5 -
Input Voltage 

6.0 -
2.0 1.9 

VIN==VIH IOH=-20tJA 4.5 4.4 
High-Level 

VOH 6.0 5.9 
Output Voltage or VIL IOH=-4mA 4.5 4.18 

IOH=-5.2mA 6.0 5.68 

2.0 -
VIN=VIH IOL=20)JA 4.5 -

Low-Level 6.0 -
VOL Output Voltage or VIL IOL=4mA 4.5 -

IOL=5.2mA 6.0 -

Input Leakage 
lIN VIN=Vee or GND 6.0 -Current 

Quiescent 
ICC VIN=Vee or GND 6.0 -

Supply Current 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40'\,85°e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 
0.18 0.26 - 0.33 

- ±O.l - ±1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

V 

V 

tJA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC283P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 
25°C -40 '\, 85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 

6.0 - 7 13 - 16 
r---

Propagation Delay Time tpLH 
2.0 - 108 210 - 265 
4.5 - 27 42 - 53 

(Co - In) tpHL 
6.0 - 23 36 - 45 

Delay Time tpLH 2.0 - 88 175 - 220 
Propagation 44 4.5 - 22 35 - ns 

(Co - C4) tpHL 6.0 - 19 30 - 37 

Propagation Delay time tpLH 2.0 - 140 270 - 340 

4.5 - 35 54 - 68 
(An, Bn - In) tpHL 6.0 - 30 46 - 58 

Propagation Delay Time tpLH 2.0 - 116 225 - 280 

4.5 - 29 45 - 56 
(A:1 , Bn - C4) tpHL 

6.0 25 38 48 - -
Input Capacitance CIN - 5 10 - 10 

pF 
Power Dissipation 

Capacitance 
CpD(1) - 114 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CPD · VCC . fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6ns 

VCC 

INPUT 

GND 

OUTPUT 
(AT POSITIVE RllSE) 

OUTPUT 
( AT NIDATIVE PUISE) 

ICC 0 r.) TEST CIRCUIT 

VCC=5V 

Bl VCC 
B2 2,'1 
B3 I2 

P.G. B4 
Al I3 

* A2 I4 
A3 
A4 C4 
CO GND 

* INPUT WAVEFORM IS THE SAME AT THAT 
IN CASE OF SWITCHING CHARACTERISTICS 
TEST. 
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IOSHIBA INTEG HATED CIRCUIT TECHNICAL DATA 

TC74HC298P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC298P QUAD 2-CHANNEL MULTIPLEXER WITH OUTPUT REGISTER 

The TC74HC298 is a high speed CMOS 2-CHANNEL MULTIPLEXER fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
It contains a 4 bit 2-channel multiplexer and a 4-bit output register. When the word
select input (W.S.) is held low, word 1 (AI, Bl, Cl, Dl) input data is selected and 
is applied to the registers. On the other hand W.S. is held high, word 2 (A2, B2, C2, 
D2) input data will be applied to the registers. This selected data is transfered to 
the output terminals (QA, QB, Qc, QD) on the negative-going transition of the clock 
pulse (CI,OClO. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed ................. tpd=lSns(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance .... IIOH1=IOL=4rr~(Min.) 

Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr. )=2V 'U 6V 

• Pin and Function Compatible with 74LS298 

ABSOLUTE MAXIMUM RATINGS 
.PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'U 7 V 
-----~---------~---------------.----~------+-----------j 

DC Input Voltage VIN -0.5 'U VCC+O. 5 V 
------.------------.----- ------------------------------I---------f 

DC Output Voltage VOUT -0.5~,VCC+0.5 V 
--------------------- ----.-----.-- ----------- --.-- ----------~--___+_--____l 

Input Diode Current 11K :-20 rnA 
---------.---~-------.-.----------.- --------~-------___+_--________i 

Output Diode Current 10K +20 rnA 
~------------.--.---------- .---.---.. -----

rnA DC Output Current lOUT ±25 
---------.------------- f-------~r__---------+-----l 

DC Vcc/Ground Current ICC ±50 rnA 
_ .. -------- - ----- -----.-I---------------___+_------------t 

Power Dissipation PD 500* rnW 

----.. ------------. -. -- -------f--.--- -----f----------------___+_--_________j 

Storage Temperature Tstg -65 'U 150 °c 
------------------f----------t-------.---+---------j 

Lead Temperature 10sec TL 300 °c 

"Ie 500mW in the range of Ta=-40° 'U 65°c and from Ta=65°C 
up to 85°C derating factor of -lOrnW/oC shall be applied 
un til 300mW. 

1 

DIPI6(3DI6A-F) 

PIN ASSIGNMENT 

B2 1 16 VCC 

A2 2 15 Q,A 

Al 3 14 Q,B 

B1 4 13 Q,C 

02 5 12 Q,D 

D2 6 11 CLOCK 

D1 '7 10 W.B. 

GND 8 9 C1 

(TO P VIEW) 
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TRUTH TABLE 

INPUTS 

WORD 
SELECT CLOCK 

L L 
H L 
X S 

LOGIC DIAGRAM 

WORD 
SELECT 

Al 3 

A2 
2 

BI 
4 

I 
B2 

Cl 
9 

C2 5 

Dl 
7 

D2 6 

CLOCK 11 

OUTPUTS 

Q,A Q,B Q,C 

al bl cl 

a2 b2 c2 

Q,AO Q,BO Q,CO 

Q,D 

dl 

d2 

Q,DO 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC298P 

X : DON'T CARE(INCLUDING TRANSITION) 

al,a2, ETC. : THE LEVEL OF STEADY

STATE INPUT AT Al,A2,ETC. 

Q,AO,Q,BO,ETC. 

D Q, 

THE LEVEL OF Q,A,Q,B,ETC. 

ENTERED ON THE MOST 

RECENT NEGATIVE TRANSI

TION OF THE CLOCK INPUT 

Q,A 

Q,C 

Q,D 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC298P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYHBOL LUl1T UNIT 

Supply Vol tage Vcc 2"v6 v 
~--------- --------- ---f-----

Input Voltage VIN O"vVec V 
----------- --- --- --. -- --------- - - -- -- -------- ------~------- --
Output Voltage VOUT 0 "v Vee V 
I----------------~--

Operating Temperature 
--- ---- ---- r----- ---- - -------I--~--
Topr -40 "v 85 DC 

~----------.~---------~-- -----1----------------- -----
Input Rise and Fall Time t r , t[ 0\,1000(Vc:e=2.0V) 

o ,,500(Vec=4.5V) ns 
o '\, 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

High-Leve 1 

Output Voltage 

SYMBOL 

f------ - - ----- -------c---

Low-Level 

Output Vo ltage 

Input Leakage 
Current 

---- - ---- r---- -

1--------- ------ ---f--------- --

Quiescent 
Supply Current 

TEST CONDITION 
Vce 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

6.0 

6.0 

MIN. 

1.5 
3.15 

4.2 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

INPUT 

Ta=25 D C Ta=-40",85 D C 

TYP. MAX. MIN. MAX. 

1.5 
3.15 

4.2 

0.5 0.5 
1. 35 1. 35 

1.8 1.8 

1.9 
4.4 

5.9 

4.13 

5.63 
------- -.~ -

0.0 

0.0 
0.0 

O. 1 

0.1 
0.1 

f-- --

0.26 

0.26 
-------

:+0.1 

4.0 

O. 1 

0.1 
0.1 

0.33 

0.33 
------ r---

:+-1.0 

40.0 

UNIT 

V 

V 

V 

V 

IlA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC298P 

AC ELECTRICAL CHARACTERISfICS (CL=50pF, INPUT t r =tf=6nS) 

Ta=25°C l'ra=-40f\.,85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

2.0 - 72 140 - 175 
Propagation Delay Time tpLH 

4.5 - 18 28 - 35 
(CLOCK - Q) tpHL 6.0 - 15 24 - 30 

Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 

(CLOCK) 
4.5 - 8 15 - 19 

tw(L) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - 10 50 - 65 ns 

ts 4.5 - 2 10 - 13 
(A, B, c, D) 

6.0 2 9 11 - -

Minimum Set-up Time 
2.0 - 30 75 - 9.') 

ts 4.5 - 8 15 - 19 
(W.s.) 6.0 - 7 13 - 16 

2.0 - - 0 - 0 
Minimum Hold Time 

th 4.5 - - 0 - 0 
(A, B, C, D, W. s.) 6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 

Capacitance 
CpD(l) - 47 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC/ 4 (per bit) 

And the CpD for the operating n-bit can be obtained by the following 

equation. 

CpD = 32 + n • 15 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC298P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

CLOCK 

Q,A,Q,B,Q,C,Q,D 

tTLH 

ICC(o r.) TEST CIRCUIT 

CLOCK 

WORD 
SELECT 

tTHL 

W.S. 

A2 
OTHER 
INPUTS 

Vce 

GND 

VOH 

VOL 

A.B,C,D 

W. S . 

CLOCK 

VCC=5V 

Q,A 

VCC 

50% 
GND 

ts th 

VCC 

GND 

TRANSITION TIME AND VIH,VIL OF INPUT 
WAVEFORM IS THE SAME AS THAT IN CASE 
01" SWITCHING ChARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

CMOS DIGITAL INTEGRATED CIRCUIT TC74HC299P 
PRELIMINARY 

TC74HC299P 8-BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR 
The TC74HC299 is a high speed CMOS 8-BIT PIPO SHIFT REGISTER fabricated with 

silicon gate C2MOS technolgy. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

This device has four modes (HOLD, SHIFT LEFT, SHIFT RIGHT and LOAD DATA). Each mode 
is chosen by two function select inputs (SO, Sl). When one or both enable inputs, 
(Gl, G2) are high, the eight input/output terminals are in the high-impedance state; 
however sequential operation or clearing of the register is not affected. The 
TC74HC323 is similar but have synchronous clear. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed ••.••••••.••.•• f max=35}lliz(Typ.) at VCC=5V 

• Low Power Dissipation •••.••• ICC=4~(Max.) at Ta=25°C 

• High Noise Immunity •.....•.• VNIH=VNIL=28% VCC(Min.) ----------------------------~ 

• Output Drive Capability ••..•.....•... 10 LSTTL Loads 

• Symmetrical Output Impedance •••••• 

\ IOH I =IOL =6mA(Min.) For QA 'V QH 
\IOHI=IOL=4mA(Min.) For QA', QH' 

• Balanced Propagation Delays ••••••.••.••.•• tpLH~tpHL 

• Wide Operating Voltage Range ••.•••• VeC(Opr.)==2V 'V 6V 

• Pin and Function Compatible with 74LS299 

ABSOLUTE MAXIMUM RATINGS 

PARAHETER SY:1BOL VALUE UNIT 

Supply Voltage Range Vec -0.5'\., 7 V 

DC Input Voltage VIN -0.5 "0 VCc+O. 5 V 

DC Output Voltage VOUT -0 . 5 '\., V CC+O . 5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±20 rnA 
--
DC Output Current TOUT ±35 rnA 

DC Vcc/Ground Current ICC ±70 rnA 

Power Dissipation PD 500"~ rnl.J 

Storage Temperature Tstg -65 '\, 150 °c 

Lead Temperature 10sec TL 300 °c 

* SOOmW in the range of Ta=-40°C'V6SoC and from Ta=65°C 
up to 85°c derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

DIP20(3D20A-P) 

PIN ASSIGNMENT 

SO 1 20 VCC 
G1 2 g 81 

G2 3 18 8L 

G/Q,G 4 17 QH' 

E/Q,E 5 16 !VQH 

C/QC 6 15 F/QH 

A/G,A 7 14 D/QD 

QA' 8 13 B/QB 

CLEAR 9 12 CLOCK 

GND 10 11 SR 

(TOP VIEW) 

TOSHIBA-----------375,---------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC299P 
TRUTH TABLE 

INPUTS INPUTS 
~UTPUTS OUTPUTS 

MODE 
FUNCTION SELECT 

CLEAR 
OUTPUT CONTROL SERIAL 

Q,H' 81 G1 * G2 * CLOCK A/Q,A H/Q,H Q,A' SO 8L 8R 

Z L H H X X X X X Z Z L L 

L L X L L X X X L L L L 
CLEAR 

X L L L L L X L L L X X 

HOLD H L L L L X X X Q,AO Q,HO Q,AO Q,HO 

SHIFT H L H L L S X H H Q,Gn H Q,Gn 

RIGHT H L H L L S X L L Q,Gn L Q,Gn 

SHIFT H H L L L S H X Q,Bn H Q,Bn H 

LEFT H H L L L S L X Q,Bn L Q,Bn 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 operation or clearing of the 
register is not affected. 

Z High Impedance 

Qno: The level of An before the indicated steady-state input conditions were 
established. 

Qnn: The level of Qn before the most recent active transition indicated by + or t. 

a,h: The level of the steady-state inputs A, H, respectively. 

X Don't care 

INPUT and OUTPUT EQUIVALENT CIRCUIT 
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:il 

so 
IPSR 

81 

IPSL 

IPLD 
02 

IPHD * Equivalent Cireui ts 
8L 

8R 11 

1\7\7\7\711;\7\7\7\711:1 !! I: :! 1: 

CLEAR 91 1 : II I ___ ~ ___ : ___ ~ ___ ~ ___ I 

DR QH W :: ': ~ 
OK II : __ ~__ : __ ~ __ , : __ CLOCK 121 1 1 I 

:: ~~' 
* I r I I",, __ ~_ ":_ ":_ "" 

81 71 
---- -f3l -6" 14[ 5 15" 4,-1 

Q,A' A/Q,A B/Q,B C/Q,C D/Q.D IVQ,E l'/,Q,F G/QH 

16 17 

H/Q,H Q,H' 

r
o 
G) 
....... 
n 

o ....... 
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... 
a 

.... -t 

~ 0 
(J) 

en 
% 

...... I -I 
CD I--i .. » 3: -II ,. 

--1 

MODE ( so __ ...J 
CONTROL 
INPUTS 

Sl __ .J 

I--i z: Z Z 
-t CO> 

~ m 
G) () 

'" :IJ :r: 
~ ~ CD ::0 m -I CD 0 

-a () 

JJ 
() 

CLEAR 
c 
=i 
-t m 
() 
I 
Z 

SR 
SERIAl. ! 
DATA 
1 NPUTS 

SL 

0 » r 
0 

~ » 

OUTPUTS Q,A' 

W A/Q,A .... 
00 

I 
B/Q,B 

C/Q,C 

INPUTS 
. D/Q,D 

/UOTPUTS 

E)/Q,E 

F/Q,l<' 

~/Q,G 

H/Q,H 

OUTPUTS Q,H' 

Wi l 
CLEAt{ LOAD SHIB'T RIGHT SHU'T LEFT HOLD CLEAR 

Note: Gl=G2="LI! 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC299P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYHBOL LIHIT UNIT 

Supply Voltage VCC 2'V6 V 
Input Voltage VIN o 'V Vce V 

Output Voltage VOUT o 'V VCC V 
Operating Temperature Topr -40 'V 85 °c 

Input Rise and Fall Time t r , tf 0'VlOOO(VCC=2.0V) 
o 'V 500(VCC=4.5V) ns 
o 'V 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
.. ~ ~_" __ C---~~ 

;--- Ta=25°C Ta==-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 3.15 - - -Input Voltage 
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level VIL 
Input Voltage 4.5 - - 1.35 - 1.35 

6.0 - - 1.8 - 1.8 

VIN==VIH 
2.0 1.9 2.0 - 1.9 -

or VIL IOH==-20jlA 4.5 4.4 4.5 - 4.4 -
High-Level 6.0 5.9 6.0 - 5.9 -

VOH IOH==-6mA 4.5 4.18 4.31 - 4.13 -
Output Voltage QA rv QH I OH=-7.8mA 6.0 5.68 5.80 - 5.63 -

IOH=-4mA 4.5 4.18 4.31 4.13 V - -
QA 

, 
QH 

, , 
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

VIN==VIH 2.0 - 0.0 0.1 - 0.1 

IOL=20jlA 4.5 - 0.0 0.1 - 0.1 
or VIL 

Low-Level 6.0 - 0.0 0.1 - 0.1 

VOL IOL==6mA 4.5 - 0.17 0.26 - 0.33 
Output Voltage QA 'V QH 

IOL=7.8mA 6.0 0.18 0.26 0.33 - -
, , IOL=4rr.A 4.5 - 0.17 0.26 - 0.33 

QA , QH 
IOL=5.2mA 6.0 0.18 0.26 0.33 - -

3-State Output 
VlN=VIH or VIL Off-State 

IOZ 6.0 - - ±o.s - ±S.O Current of Bus VOUT=VCe or GND 
Terminal 

jlA 
Input Leakage 

lIN VIN==VCC or GND 6.0 - - ±O.l - ±1.0 Current 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC299P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF Input t r =tf=6ns) , 
r--- Ta-25°C Ta=-40"'85°C UNIT PARAMETER SYMBOL TEST CONDITI01-l' 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
Output Transition Time tTLH 

4.5 7 12 - 15 -
(QA IV QH) tTHL 6.0 - 6 10 - 13 

2.0 - 30 75 - 95 
Output Transition Time tTLH 

4.5 8 15 - 19 -
(QA I, QH ') tTHL 

6.0 - 7 13 - 16 
2.0 - 120 235 - 295 

Propagation Delay Time tpLH 
4.5 30 47 - 59 -

(CLOCK - QA '" QH) tpHL 
6.0 - 26 40 - 50 

ns 
2.0 - 120 235 - 295 

Propagation Delay Time tpLH 
4.5 30 47 - 59 -(CLOCK - QA', QH') t pHL . 
6.0 - 26 40 - 50 

2.0 - 116 230 - 290 
Propagation Delay Time tpHL 4.5 - 29 46 - 58 

(CLEAR - QA'" QH) 
6.0 - 25 39 - 49 

2.0 - 116 230 - 290 
Propagation Delay Time 

tpHL 4.5 - 29 46 - 58 
(CLEAR - QA', QH') 6.0 - 25 39 - 49 

2.0 4 8 - 3 -Maximum Clock 
fMAX 4.5 20 33 - 16 - MHz 

Frequency 
6.0 24 39 - 19 -
2.0 - 30 75 95 tw(H) 

Minimum Pulse Width 4.5 - 8 15 - 19 
(CLOCK) tw(L) 6.0 - 7 13 - 16 

2.0 50 100 - 125 
Minimum Pulse Width 

4.5 - 12 20 - 25 
(CLEAR) tw(L) 

17 21 6.0 - 10 -
2.0 - 25 75 - 95 

Minimum Set-up Time 
4.5 6 15 - 19 ns ts -

(SL, SR, A "'H) 
6.0 - 5 13 - 16 
2.0 - 50 125 - 160 

Minimum Set-up Time 
ts 4.5 - 13 25 - 32 

(SO, Sl) 6.0 - 11 21 - 27 

2.0 - - 0 - 0 
Minimum Hold Time 

th 4.5 - - 0 - 0 
(SL, SR, A"'H) 6.0 - - 0 - 0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC299P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

r--- Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

2.0 - - 0 - 0 
Minimum Hold Time th 4.5 - - 0 - 0 

(SO, Sl) 
6.0 - - 0 - 0 
2.0 - - 25 - 30 Minimum Removal Time 

t rem 4.5 - - 5 - 6 
(CLEAR) 

6.0 5 5 - - -
245 

ns 
3-State Output tpZL 2.0 - 100 195 -

RL=llill 4.5 - 25 39 - 49 
Enable Time tpZH 

6.0 - 21 33 - 42 

tpLZ 2.0 - 112 200 - 250 
3-State Output 

RL=lkn 4.5 - 28 40 - 50 
Disable Time tpHZ 

6.0 - 24 34 - 43 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 13 - - - pF 
(QA 'V QH) 

Power Dissipation 
CpD(l) - 221 - - -Capacitance 

Note(l): CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit) • 
Average operating current can be obtained by the equation hereunder. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC741C299P 

CLOCK 

QA-QH 

QA' ,QH' 

QA-QH 

QA'- QH' 

CLOCK 

PGl 

PG2 

6ns 6ns 

r------- GND 

'----i-----.---VOL 

.1 I tEH'< I t rem 

_
______ ~;Ji,~o-%-------VCC 

. GND 

TEST CIRCUIT 

SO 

eL 

CK 

SR 

G1 

G2 

S1 

SL 

Vce =5V 

QA' 

QA 

QH 

QH' 

ALL OUTPUTS 
OPEN 

SL,SR VCC 
SO,Sl 
A-H 

GND GND 

V OH 
CLOCK 

VOL GND 

-+---- VCC 

GND 

QA-QH 

QA-QH 

SR 
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C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC354~ 
PRELIMINARY 

TC74HC354P 8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 

The TC74HC354 is a high speed CMOS 8-CHANNEL MULTIPLEXER fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. This device contains 8 chan
nel digital multiplexer with a 8-bit input data register and a 3-bit address input 
register and with 3-state outputs. The one of eight input data will be provided on 
the Y output pin (non-inverted output) and W output pin (inverted output) determined 
by the address data. The information at the data inputs (DO thru D7) is stored in the 
8-bit latch at the negative pulse on DC input. The information at the address inputs 
(SO thru S2) is stored in the 3-bit latch at the negative pulse on SC input. These 
outputs are disabled to be high-impedance ,,,hen Gl input is held high, G2 input is held 
high or G3 input is held low. This device is suitable for interfacing with bus lines 
in a bus organized system. TI1e TC74HC354 is similar in function to TC74HC356, which 
has a 8-bit flip-flop as the data registers instead of 8-bit latch. All inputs are 
equipped with protection circuits against static discharge or transient excess voltage. 

FEATURES: 
· High Speed t p d=33ns(Typ.) at VCC=5V 

• Low Power Dissipation ....... ICc=4wA(max.) at Ta=25°C 

• High Noise Immunity .......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ............ .. ~ 15 LSTTL Loads 

· Symmetrical Output Impedance ...... I IOHI=IOL=6mA(Min.) 

• Balanced Propagation Delays ................ tpLH~tpHL 

• Wide Operating Voltage Range ........ VCC (apr. ) =2V 'V 6V 

• Pin and Function Compatible with 74LS354 

ABSOLUTE MAXIMUM RATINGS 
PARAHETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 '\., 7 V 

DC Input Voltage VIN -0.5 '"\., VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 'V V CC+O . 5 V 

Input Diode Current 11K +20 rnA 

Output Diode Current 10K +20 rnA 
--- ------------ - ---- --~~--

DC Output Current lOUT ± 35 rnA 
- -------- -- - -- -------------~-- --

DC VCc/Ground Current ICC ~ 70 rnA 

Power Dissipation PD 500", mW 

Storage Temperature -65 'V 150 

Lead Temperature 10sec 300 

'k 500mW in the range of Ta=-40° '\J 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un til 300mW. 

1 

DIP ~O ( 3D 20 A - P ) 

PIN ASSIGNMENT 

D7 1 20 Vee 

D6 2 19 Y 

D5 3 18 W 

D4 4 17 G3 

D3 5 16 G2 

D2 6 15 Gl 

Dl 7 14 SO 

DO 8 13 S1 

De 9 12 S2 

GND 10 11 se 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC354P 

TRUTH TABLE 
INPUTS OUTPUTS 

SELEOT 
'*' OU T PU T ENABLES 

-
S2 81 SO DC Gl G2 G3 W Y 

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 Dl Dl 

L L H H L L H DIn DIn 

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 i53 D3 

L H H H L L H 'i53n D3n 

H L L L L L H D4 D4 

H L L H L L H i54D 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 OARE 

Z : HI GH IMPEDANOE 

DO n·····D7 n : THE LEVEL OF STEADY-STATE I NPUTS AT INPUT DO THROUGH D7 

,RESPEOTIVELY, BEFORE THE MOST RECENT LOW-TO-HIGH TRANBITION 

OF DATA CONTROL. 

'* : THIS COLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2 '\.-6 V 

Input Voltage VIN o '\.- Vee V 

Output Voltage VOUT o '\.- Vee V 

Operating Temperature Topr -40'\.- 85 °e 
Input Rise and Fall Time t r , tf o '\.- 1000 (Vee=2. OV) 

o '\.- 500 (Vee=4. 5V) ns 
o '\.- 400 (Vee=6. OV) 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 
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LOGIC DIAGRAM 

G3 

G2 

G1 

80 

81 

S2 

SC 

DC 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

ST 

-----t--ID 

T 

ST 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

Q,I----------. 

G:r------. 

Q,~----, 

Q,I------+--+-~-----~J 

Q,r-------------------d-J 

TC74HC354P 

TRUTH TABLE OF INTERNAL LATCH 

~ 
~ 
INPUTS 

D ST 
L H 
H H 
X L 

X:DON'T CARE 

OUTPUTS 

Q, Q, 
L H 
H L 

Q,n Q,n 

Q,n:DATA STORED AT THE TRAILING 
8:WE OF THE MOST RECENT ST 
PULSE. 

w 

y 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC354P 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

2.0 1.5 - - 1.5 -High-Level 
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 4.2 -- -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
VIN=VIH IOH=-20jJA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 

6.0 5.9 6.0 - 5.9 -
V 

Output Voltage or VIL IOH=-6mA 4.5 4.18 4.31 - 4.13 -

IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=20lJA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

VOL V Output Voltage or VIL IOL =6mA. 4.5 - 0.17 0.26 - 0.33 

IOL= 7. 8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output 
IOZ 

VIN=VIH or VIL 
Off-State 

VOUT=VCC or GND 6.0 - - ±0.5 - ±S.O 
Current 
Input Leakage lIN VIN=VCC or GND 6.0 - - ±O.l - ±l. 0 jJA Current 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 ,- 40.0 

Supply Current 

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

SYMBOL TEST CONDITION Ta=25°C Ta=-40rv85 ° C PARAMETER UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

tTHL 6.0 - 6 11 - 13 

Propagation Delay Time tpLH 
2.0 - 136 260 - 325 
4.5 - 34 52 - 65 ns 

(Dn - Y, W) tpHL 6.0 - 29 44 - 55 

propagation Delay Time tpLH 2.0 - 136 265 - 330 
4.5 - 34 53 - 66 

(DC - Y, W) tpHL 6.0 - 29 45 - 56 
-- --
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC354P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION Ta=25 DC Ta=-40'\-85DC 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time tpLH 2.0 - 152 285 - 355 

(Sn - Y, W) 
4.5 - 38 57 - 71 

tpHL 6.0 - 32 48 - 60 

tpLH 
2.0 - 156 295 - 370 

Propagation Delay Time 
4.5 - 39 59 - 74 

(SC - Y, W) tpHL 6.0 - 33 50 - 63 

2.0 - 30 75 - 95 
Minimum Pulse Width tw(L) 4.5 8 19 - 15 -

(DC) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(L) 4.5 - 8 15 - 19 

(SC) 
6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - 10 75 - 95 
ts 

4.5 - 2 15 - 19 
(Sn) 

6.0 2 13 16 - -
~-

Minimum Set-up Time 2.0 - 20 75 - 95 
ts 

4.5 5 15 19 nS 
(Dn) 

- -
6.0 - 4 13 - 16 

Minimum Hold Time 2.0 - - 5 - 5 
th 

4.5 - - 5 - 5 
(Sn) 

6.0 5 5 - - -
Minimum Hold Time 2.0 - - 0 - 0 

th 4.5 - - 0 - 0 
(Dn) 

6.0 - - 0 - 0 

tpZL 2.0 - 64 125 - 155 

Output Enable Time RL =lkQ 4.5 - 16 25 - 31 
tpZH 6.0 - 14 21 - 26 

tpLZ 2.0 - 88 155 - 195 
Output Disable Time 

tpHZ 
RL=lkQ 4.5 - 22 31 - 39 

6.0 - 19 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 
Power Dissipation CPD(l) 84 Capacitance - - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr. )=CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC354P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Vcc Vcc 

Dn.Sn Dn .Sn 50% 

GND GND 

VOH VCC 
Y.W OC,SC 

VOL GND 

Vcc VCC 
DC. SC bO% G 

GND GND 
tw 

\lOH V OH 

~"~ Y OR W 

VOL VOL 

VOH po 00 

VOH 

W OR Y 

VOL VOL 

Y OR W 

W OR Y 

ICC(opr.) TEST CIRCUIT 

_..-_ VCC=5V 

* INPUT WAVEFORM IS THE 

SAME AS THAT IN CASE OF 

Y SWITCHING CHARACTE~ISTICS 

P.G. TEST. 

* 
so 

, OTHE~ 

, INPUTS 

W 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT. 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC356~ 
PRELIMINARY 

TC74HC356P 8-CHANNEL MULTIPLEXER WITH INPUT REGISTER 
GENERAL DESCRIPTION 
The TC74HC356 is high speed CMOS 8-CHANNEL MULTIPLEXER fabricated with silicon gate 
C2 MOS technology. It achieves the high speed operation similar to equivalent LSTTL 
while maintaining the CMOS low power dissipation. This device contains 8 channel 
digital multiplexer with a 8-bit input data register and a 3-bit address input re
gister and with 3-state outputs. The one of eight input data will be provided on 
the Y output pin (non-inverted output) and W output pin (inverted output) deter
mined by the address data. The information at the data inputs (DO thru D7) is 
stored in the 8-bit flip-flop at the positive going edge of clock input (CLOCK). 
The information at the address inputs (SO thru S2) is storeo in the 3-bit latch at 
the negative pulse on SC input. These outputs are disabled to be high-impedance 
when Gl input is held high, G2 input is held high or G3 input is held low. This 
device is suitable for interfacing with bus lines in a bus organized system. The 
TC74HC356 is similar in function to TC74HC354, which has a 8-bit latch as the data 
register instead of 8-bit flip-flop. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=29ns(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Ouptut Drive Capability .............. 15 LSTTL Loads 

• Symmetrical Output Impedance .... !IOH!=IOL=6rnA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr. )=2V "u 6V 

• Pin and Function Com atible with 74LS356 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5"u 7 V 

DC Input Voltage VIN -0 . 5 "u V Cc+O . 5 V 

DC Output Voltage VOUT -0 . 5 "u V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ± 35 rnA 

DC Vcc/Ground Current ICC ± 70 rnA 

Power Dissipation PD 500~~ mW 

~~~-~ 

Storage Temperature Tstg -65 "u 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta'-=-40° "u 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

DIP20(3D20A-P) 

PIN ASSIGNMENT 

D7 1 20 Vee 

D6 2 19 Y 

D5 3 18 W 

D4 4 17 G3 

D3 5 16 G2 

D2 6 15 G1 

D1 7 14 80 

DO 8 13 81 

CLOCK 9 12 82 

GND 10 11 Sc 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC356P 

TRUTH TABLE 
IN P UT S OUTPUTS 

SELECT # 

S2 SI SO 

X X X 

X X X 

X X X 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H H 

L H H 

H L L 

H L L 

H L H 

H L H 

H H L 

H H L 

H H H 

H H H 

X : DON I T CARE 

Z:HIGH IMPEDANCE 

C LO OK 

X 

X 

X 

-.J 
~ 

S 
~ 

I 
L 
~ 

L 
--F 
L 
-.J 
L 
-.J 
L 
S 
'--

OUTPUT ENABLES 
-

Gl G2 G ~s W Y 

H X X Z Z 

X H X Z Z 

X X L Z Z 

L L H DO DO 

L L H DOn DOn 
-

L L H Dl Dl 

L' L H DIn DIn 

L L H D2 D2 

L L H D2n D2n 
-

L L H D3 D3 

L L H D3n D3n 
-

L L H D4 D4 

L L H D4n D4n 

L L H D5 D5 

L L H D5n D5n 
-

L L H D6 D6 

L L H D6n D6n 
-

L L H D7 D7 

L L H D7n D7n 

DO ...... D7: THE LEVEL OF STEADY-STATE INPUTS AT INPUT DO THROUGH D7 ,RESPECTIVELY, 

AT THE TIME OF THE LOW-TO-HIGH TRANSITION OF CLOCK. 

#:THIS COLUMN SHOWS THE INPUT ADDRESS SETUP WITH SC LOW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2"v6 V 

Input Voltage VIN o "v Vee V 

Output Voltage VOUT o "v Vee V 

Operating Temperature Topr -40 "v 85 °e 

Input Rise and Fall Time t r , tf o "v 1000 (Vee=2. OV) 
o "v500(VCC=4.5V) ns 
o "v 400 (Vee=6. OV) 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vec vcc 

INPUT 

GND 

GND 
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HIBA INTEGRATED CIRCUIT TECHNICAL DATA 

}4HC356P 

ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40'V85°C 
Pi\RAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

r,h-Level 2.0 1.5 - - 1.5 -
VIR 4.5 3.15 - - 3.15 - V 

put Voltage 
6.0 4.2 4.2 - - -

--
2.0 - - 0.5 - 0.5 

w-Level VIL 4.5 - - 1. 35 - 1.35 I V 
pilI Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIW=VIH IOH=-20lJA 4.5 4.4 4.5 - 4.4 -
gll-I.evel 

VOH 6.0 5.9 6.0 - 5.9 - V 
t pllt Voltage or VIL 

IOH=-6mA 4.5 4.18 4.31 - 4.13 -

IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN==VIH IOL=20lJA 4.5 - 0.0 0.1 - 0.1 , I.I~ve1 6.0 - 0.0 0.1 - 0.1 
Voltage VOL V pllt or VIL IOL=6mA 4.5 - 0.17 0.26 - 0.33 

IOL=7.8mA 6.0 - 0.18 0.26 - 0.33 
------

?I ;! II' Output VIN==VIH or VIL 6.0 ±O.S ±S.O -.""tL' IOZ - - -
-11'111 VOUT=VCC or GND 

1,I';lkage wA 
)III 

VIN==VCC GND 6.0 ±1.0 
~ l"I 'III lIN or - - ±O.l -

~l'.·;(,l'n t 
ICC GND 6.0 4.0 40.0 

)11 I v Current VIN=VCC or - - -
-

Ell CTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
11 II I Transition Time 4.5 - 7 12 - 15 

tTHL 
6.0 6 11 13 - -

V,at [on Delay Time tpLH 2.0 - 136 265 - 330 

4.5 - 34 53 - 66 
OCK - Y, W) tpHL 6.0 29 45 56 - -CL 

---
152 

~~"t I on Delay Time tpLH 
2.0 - 285 - 355 
4.5 - 38 57 - 71 

- y. W) tpHL 6.0 - 32 48 - 60 

pn 

Sri 
-
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TOSHIBA INTEGRATED CIRCUIT TECH TOS 

LOGI C DIAGRAM 

G3 

G2-----<1 

G1 -----d 

SO --------1 

S 1 -----1--1 

S2 Q, 

ST Q SC 

CK 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

CK 

TRUTH TABLE OF INTERNAL LATCH 

-n
~ 

INPUTS OUTPUTS 
D ST Q, Q, 

L H L H 
H H H L 
X L Q,n Q,n 

X :DON'T CARE 
Q,n : DATA STO:iED AT THE TRAILING 

EDGE OF THE MO ST RECENT ST 
PULSE. 

-----------------------------------891 

TC74H TCI 
"-

DC 

TRUTH TABLE 0 
INTERNAL LATC 

=( Hi 

In 

D CK 
L S La' 
H S In 
x t_ 

X : DON'T eAf 

Q,n:NO CHANG] 

Hi 

OUi 

Lev 

Out 

3-f 
Ofl 
Cm 
InI 
Cm 

QUj 

SUI 

AC 

OUI 

Pre 

Pro 



LOGI C DIAGRAM 

G3 

G2 -----d 

G1 

S 0 --------1 

S 1 D 

ST 

S 2 

8T 
SC 

CK 

DO 

Dl 

D2 

D3 

D4-----+-m 

D 5 -----+--1 

D 6 -----+-In 

D7-----~D 

CK 

Q, 

Q, 

Q, 

Q, 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC356P 

TRUTH TABLE OF INTERNAL LATCH TRUTH TABLE OF 

-n
~ 

INPUTS OUTPUTS 

D ST Q, Q, 

L H L H 

H H H L 

X L Q,n Q,n 

INTERNAL LATCH(FLIP--

D
FLOP ) 

D Q, 

CK 

D CK Q, 

L S L 

H S H 

x L Q,n 

X : DON'T CARE X : DON'T CARE 

Q,n: DATA STO~~ED AT THE TRAILING Q,n:NO CHANGE 

EDGE OF THE MOST RECENT ST 

PULSE. 

w 

y 

Q,~---------------aL-/ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC356P 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40,,-,85°C 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

UNIT 

High-Level 2.0 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIW=VIH IOH=-20lJA 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH 
6.0 S.9 6.0 - 5.9 - V 

Output Voltage or V1L 
IOH=-6mA 4.5 4.18 4.31 - 4.13 -

IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=2O lJA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

Voltage VOL V Output or VIL IOL=6mA 4.5 - 0.17 0.26 - 0.33 

IOL=7.8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output VIN=VIH or VIL 6.0 ±O.S ±S.O Off-State IOZ - - -
Current VOUT==VCC or GND 
Input Leakage 

lJA 

Current lIN VIN==VCC or GND 6.0 - - ±O.l - ±1.0 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL==50pF, INPUT t r =tf=6ns) 

Ta=25°C Ta=-40"-'85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Ouptut Transition Time 4.5 - 7 12 - 15 

tTHL 
6.0 6 11 13 - -

Propagation Delay Time tpLH 2.0 - 136 265 - 330 

4.5 - 34 53 - 66 
(CLOCK - Y, w) tpHL 6.0 - 29 45 - 56 

Propagation Delay Time tpLH 
2.0 - 152 285 - 355 
4.5 - 38 57 - 71 

(Sn - Y, W) tpHL 6.0 - 32 48 - 60 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC356P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time tpLH 2.0 - 156 295 - 370 

4.5 - 39 59 - 74 
(SC - y, W) tpHL 6.0 33 50 63 - -

Minimum Pulse Width tw(L) 
2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 6.0 - 7 13 - 16 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(L) 4.5 - 8 15 - 19 
(SC) 6.0 - 7 13 - 16 

Minimum Set-up Time 
2.0 - 10 75 - 95 

ts 4.5 - 2 15 - 19 
(Sn) 6.0 - 2 13 - 16 

Minimum Set-up Time 2.0 - 30 75 - 95 

ts 4.5 - 8 15 - 19 
(Dn) 6.0 7 13 16 - -

.- ns 
Minimum Hold Time 2.0 - - 5 - 5 

th 4.5 - - 5 - 5 
(Sn) 6.0 - - 5 - 5 

Minimum Hold Time 2.0 - - 0 - 0 

th 4.5 - - 0 - 0 
(Dn) 6.0 - - 0 - 0 

tpZL 2.0 - 64 125 - 155 

Output Enable Time RL =lkst 4.5 - 16 25 - 31 
tpZH 6.0 - 14 21 - 26 

tpLZ 
2.0 - 88 155 - 195 

Output Disab le Time RL =lkst 4.5 - 22 31 - 39 
tpHZ 6.0 - 19 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 

Power Dissipation 
Capacitance CpD(l) - 53 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC356P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

VCC Vce 
Dn. Sn Dn .Sn 50% 

GND GND 

VOH Vee 
Y.W CLOCK,SC 

VOL GND 

SC Vcc Vcc 
CI,OCK /'" G 

-- ---- -aND GND 
tw tw 

VOH VOH 
Y OR W 50% Y OR W 

VOL VOL 

VOH VOH 

W OR Y 50% W OR Y 

VOL VOL 

TEST CIRCUIT, WAVEFORM 

6ns 6ns 
Vee=5V 

DC 
Vec 

"'-------' - G ND 

6ns 6ns 
Y 

Vec 

CLOCK 
GND 

, OTHE."<. 
I 
I ' INPUTS 

W 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT. 

C2MOS DIGITAL INTEGRATED CIRCUIT 

TC74HC365P/ 
TC74HC366P/ 
PRELIMINARY 

HEX BUS BUFFER 
TC74HC365PjF NON-INVERTING 
TC74HC366P/F INVERTING 

The TC74HC365 and TC74HC366 are high speed CMOS 
3-STATE BUS BUFFERs fabricated with silicon gate C2MOS 
technology. 

These devices achieve the high speed operation similar 
to equivalent LSTTL while maintaining the CMOS low power 
dissipation. All six buffers are controlled by the 
combination of two enable inputs (Gi and G2); all 
outputs of these buffers are enabled only when both GI 
and G2 inputs are held low, and at the other conditions 
these output are disabled to be high-impedance. 

These outputs are capable of driving up to 15 LSTTL. 
The designer has a choice of non-inverting outputs 
(HC365) and inverting outputs (HC366). 

All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 

• High Speed t pd=13 ns(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4wA(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 15 LSTTL Loads 

• Symmetrical Output Impedance .......... IIOHI=IOL=6rnA 

• Balanced Propagation Delays ............... tpLH=tpHL 

• Wide Operating Voltage Range ....... VCC(opr. )=2V '\, 6V 

• Pin and Function Compatible with 74LS365/366 

TRUTH TABLE 

INPUTS OUTPUTS 

Gl G2 An Yn(365) Yn(366) X DON'T CARE 

L L L L H 
Z HIGH IMPEDANCE 

L L H H L 

H X X Z Z 

X H X Z Z 

MFPI6(FI6GC-P) 

PIN ASS I GNMENT 
TC74HC365 

Gl 1 16 VCC 

lA 2 15 G2 

1 Y 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y '7 10 4A 

GND 8 9 4Y 

(TO P VIEW) 

TC74HC366 

Gl 1 16 VCC 

lA 2 15 G2 

lY 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y 7 10 4A 

GND 8 9 4Y 

( TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC365P/F 
TC74HC366P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 
r--~-- --~-----

DC Input Voltage 
----- --------

DC Output Voltage 

Input Diode Current 
----------

Output Diode Current 
-
DC Output Current 
DCVcc7G~ound Cur;e~t----

Power Dissipation 

I-

Storage Temperature 
1---- --- - - -- - - -- --

Lead Temperature 10sec 

SYMBOL 

VCC 

VIN 

VOUT 

11K 

10K 

TOUT 

ICC 

PD 
f--

VALUE UNIT 
-0.5'\, 7 V 

-------

-0. 5 '\, V CC+O . 5 V 

-0 . 5 "I., V CC+O . 5 V 

+20 rnA 

120 rnA 

±.35 rnA 

:+:70 rnA 
--------------~ 

500 (DIP);', 

180 (MFP) 

mW 

------+------1 

-65 '\, 150 °c 
---------- -- ----------+-----j 

300 °c 

" SOOmW in the range of To.=-40° "I., 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC sh0.11 be applied 
unt i 1 300mW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER 

Supply Voltage 
f----------- ------ -
Input Voltage 

r-------------

SY~1BOL L fl'11T UNIT 

2 "c 6 V 
--1---- -----

o "v Vee V 
--- ---~-

V 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

iVcC vCCJ1-~ 

Output Vol tage 
r------- --- ----- ------ - - -
Operating Temperature Topr 
f-----~~---- ---~----+--

o '0 Vee 

-40 '0 85 
----

°e 
- -------

Input Rise and Fall Time tr 0 lOOU(VCC=2.()V) 

o I- ')()() evc:c:=!+. SV) ns 
o 'I, 4()O (VCC=6. OV) 

* --'~ * 
IN~- ¥' "UnUT 

I ---I X 

I GND -~ 
ON]) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

SYMBOL TEST CONDITION 
Ta=25°.C 

r--+----r----.---+----~--~ UNIT 
Vec MIN. TYP. MAX. MIN. MAX. 

12.0 1.5 - I - 1.5 

14.5 3.15 = II: = 3.15 
i6.0 4.2 4.2 

2.0 I -
4.5 I -
6.0 I -

0.5 
1. 35 

1.8 

0.5 
1. 35 

1.8 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA : I 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 

VIN=VIH IOH=-20~jA 4.5 
High-Leve 1 

VOH 6.0 
Output Voltage or VrL IOH=-6mA 4.5 

10H= - 7 . 8mA 6.0 
----~-------- --+--- - ~----- -:--

I 2.0 
I 

IOL=20)JA 4.5 
Low-Level VIN=VIH 

I 6.0 
Output Va ltage VOL :---~--~-C---

or VIL IOL=6mA 4.5 

TOL = 7 . 8mA 6.0 
---:::--:::------ --- ----- - ~------ - -- ----
3-Statc Output VIN=VIH or VIL Off-State IOZ 6.0 

_Cl:lL1::ent: ---- VOUT=VCC or GND 
-- ------ ----- -------- ------------

Input Leakage 
lIN VIN=VCC or GND 6.0 Current 

~ 

Quiescent 
ICC VIN=VCC or GND 6.0 

Supply Current 

Ta=25°C 

MIN. TYP. 

1.9 2.0 

1:. 4 4.5 
5.9 6.0 

4.18 4.31 

5.68 5.80 

- 0.0 
- 0.0 
- 0.0 

- 0.17 

- 0.18 

- -
---~ j-----

- -

- -

TC74HC365P/F 
TC74HC366P/F 

Ta=-40rv85°C 
UNIT 

MAX. MIN. MAX. 

- 1.9 -
- 4.4 -
- 5.9 -

V 

- 4.13 -

- 5.63 -

o. 1 - 0.1 

0.1 - 0.1 
0.1 - 0.1 

V 
0.26 - 0.33 

0.26 - 0.33 

±O.S - ±5.0 

:!O.l - :±:1.0 lJA 

4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

Ta=25°C Ta=-40 85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 25 60 - 75 

Output Transition Time 4.5 - 7 12 - 15 
tTHL 

6.0 6 10 13 - -
tpLH 2.0 - 60 120 - 150 

Propagation Delay Time 
tpHL 4.5 - 15 24 - 30 

i'~ 
6.0 13 20 26 - -

tpLH 
2.0 - 56 115 - 145 

Propagation Delay Time 
4.5 - 14 23 - 29 ns 

~, 'k tpHL 6.0 12 20 25 - -
tpZL 2.0 - 76 150 - 190 

Output Enable Time RL=lkQ 4.5 - 19 30 - 38 
tpZH 6.0 - 16 26 - 33 

tpLZ 2.0 - 96 175 - 220 
Output Disable Time RL=lkQ 4.5 - 24 35 - 44 

tpHZ 
6.0 - 20 30 - 37 

Input Capacitance CrN - 5 10 - 10 

Output Capacitance COUT 10 
pF 

- - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC365P/F 
TC74HC366P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Power Dissipation TC74HC365 
CpD(l) 

Capacitance 
TC74HC366 

VCC MIN. 

-

-

Ta=25°C Ta=-40rv85°C 
UNIT 

TYP. MAX. MIN. MAX. 

33 - - -
pF 

31 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC/ 6 (per Circuit) 

(2) *: for TC74HC365 only. 
**: for TC74HC366 only. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

(NOTE) 

(0=" L") 

INPUT 
(A) 

HC365 

OUTPUT(Y) 

HC366 

OUTPUT(y) 

Y 
RL 

(Y) 

rCL 

6ns 6ns 

"tpLH 

VCC 

1 

VCC 

GND 

VOH 

VOL 

VOH 

VOL 

INPUT 

(G) 

OUTPUT 

(SW=GND) 

OUTPUT 

(SW=VCC) 

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 IS ENABLED. 

- VCC 

'--_--J +---- GN D 

VOL 

VOH 

VOL 

"tpZL "tpLZ 
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ICC(opr.) TEST CIRCUIT 

P.G. 
1--........ ---jlA 

* OTHER 
IN 

GND 

5V 

'* INPUT WAVKB'OHM 18 THE SAME; A8 THAT 
IN CASE OF' SWITCHING CHARACTERISTICS 
TEST. 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

CPD CALCULATION 

TC74HC365P/F 
TC74HC366P/F 

CpD is to be calculated with the 
formula hereunder by using the measur
ed value of ICC(opr.) in the test 
circuit drawn left side. 

ICC(opr) 
CPD = fIN. VCC 

At determining the typical value of 
CpD, a relatively high frequency lMHz 
was applied for fTN, in order to 
eliminate the error from the quiescent 
supply current. 
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~OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~TC74HC367P/F 
TC74HC368P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

HEX BUS BUFFER 
TC74HC367P/F NON-INVERTING 
TC74HC368P/F INVERTING 

The TC74HC367 and TC74HC368 are high speed CMOS 
3-STATE BUS BUFFERs fabricated with silicon gate C2MOS 
technology. 
These devices achieve the high speed operation similar 
to equivalent LSTTL, while maintaining the CMOS low 
power dissipation. These devices contain six buffers, 
and four buffers are controlled by a enable input (Gl) 
and the other two buffers are controlled by the other 
enable input (G2); these outputs of each buffer group 
are enabled when Gl 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. 
The designer has a choice of non-inverting outputs 
(HC367) and inverting outputs (HC368). 
All outputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 

• High Speed tpd=13ns(Typ.) at VCC=SV 

• Low Power Dissipation .•.... ICC=4~A(Max.) at Ta=2SoC 

• High Noise Immunity ......... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability .............. 15 LSTTL Loads 

• S),rpmetrical Output Impedance ......... I lOR I =IOL= 6 rnA 

• Balanced Propagation Delays ............... tpLH~tpRL 

• Wide Operating Voltage Range ....... VCC(opr.)=2Vrc.6V 

• Pin and Function Compatible with 74LS367/368 

TRUTH TABLE 

INPUTS OUTPUTS 

G An Yn(36'1) Yn( 368) 

L L L H X : DON I T CARE 

L H H L Z : HIGH IMPEDANCE 

H X Z Z 

DIP16(3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 
TC'14HC36'7 

Gl 1 16 VDD 

lA 2 15 G2 

lY 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y '1 10 4A 

VSS 8 (1 4Y 

(TOP VIFlII) . 

TC'74HC368 

Gl 1 16 VDD 

lA 2 15 G2 

lY 3 14 6A 

2A 4 13 6Y 

2Y 5 12 5A 

3A 6 11 5Y 

3Y '7 10 4A 

VSS 8 9 4Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\., 7 V 
f----------------- -

DC Input Voltage VIN -0. 5 ~v VCC+O. 5 V 
- ---- ---

DC Output Voltage VOUT -0 . 5 ,\, Vee+O. 5 V 
----- - --- --- ----

Input Diode Current 11K :t20 mA 
1---- - - 1------ ---~-

Output Diode Current 10K :t20 rnA 
1---- - ---- ------

DC Output Current lOUT :t 35 rnA 
1--- ~-- -~------

DC Vcc/Ground Current ICC :! 70 rnA 

Power Dissipation PD 
500 (DIP) ~~ 

180 (MFP) 
mW 

I- ----_._--

Storage Temperature Tstg -65'\., 150 °c 
1---- - -------- --------- - - -- - - ----- ---_. 

Lead Temperature 10sec TL 300 °c 

" SOOmW in the range of Ta=-40°C '\., 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vce 2 '\.,6 V 

Input Voltage VIN o '\., VCC V 

Output Voltage VOUT o '\., VCC V 

Operating Temperature Topr -40'\., 85 °c 

Input Rise and Fall Time t r , tf o '\., 1000 (VCC=2. OV) 
o '\., 500 (VCC=4. SV) ns 
o '\., 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

TC74HC367P/F 
TC74HC368P/F 

INPUT an~ OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 

Ta=25°e Ta=-40'\.,85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

High-Level 2.0 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
- 6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC367P/F 
TC74HC368P/F 

DC ELECTRICAL CHARACTERISITCS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

I VIN=VIH IOH=-20~A 
High-Level 

VOH Output Voltage or VIL 
IOH=-6mA 
IOH=-7.8mA 

--

Low-Level VIN=VIH IOL=20~A 

Output Voltage VOL 
or VIL IOL=6mA 

1OL=7.8mA 

3-State Out,put 
10Z VIN=V1H or VIL Off-Sta te 

Current VOlJT=VCC or GND 
Input Leakage lIN VIN=VCC or GND 
,Curren t 
Quiescent ICC VIN=VCC or GND 
Supply Current 

Ta=25°C 

VCC MIN. TYP. MAX. 

2.0 1.9 2.0 -
4.5 4.4 4.5 -
6.0 5.9 6.0 -

4.5 4.18 4.31 -
6.0 5.68 5.80 -

--

2.0 - 0.0 0.1 

4.5 - 0.0 0.1 
6.0 - 0.0 0.1 

4.5 - 0.17 0.26 
6.0 - 0.18 0.26 

6.0 - - ±0.5 

6.0 - - ±0.1 

6.0 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C 

VCC MIN. TYP. MAX. 

tTLH 2.0 - 25 60 
Output Transition Time 4.5 - 7 12 

tTHL 6.0 - 6 10 

Propagation Delay Time tpLH 2.0 - 60 120 

tpHL 4.5 - 15 24 
* 6.0 13 20 -

2.0 - 56 115 
Propagation Delay Time tpLH 

4.5 - 14 23 
1~* tpHL 6.0 - 12 20 

tpZL 2.0 - 60 120 

Output Enable Time tpZH 
RL=lk~ 4.5 - 15 24 

6.0 - 13 20 
2.0 - 80 150 

Output Disable Time 
tpLZ 

RL=lk~ 4.5 - 20 30 
tpHZ 6.0 - 17 26 

Input Capacitance CIN - 5 10 

Output Capacitance COUT - 10 -

Ta=-40rv85°C 
UNIT 

MIN. MAX. 

1.9 -
4.4 -
5.9 - V 

4.13 -

5.63 -

- 0.1 

- 0.1 
- 0.1 

V 
- 0.33 
- 0.33 

- ±5.0 
~A 

- ±1. 0 

- 40.0 

Ta=-40rv85°C 
UNIT 

MIN. MAX. 

- 75 

- 15 
- 13 

- 150 

- 30 
- 26 
- 145 

- 29 ns 
- 25 
- 150 

- 30 

- 26 
- 190 

- 38 

- 33 
- 10 

pF 
- -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

AC ELECTRICAL CHACTERISTICS (Continued) 

Ta=25°C 
PARAMETER SYMBOL 

TC74HC367P/F 
TC74HC368P/F 

Ta=-40'V85°C 
UNIT TEST CONDITION I VCC 

MIN. TYP. MAX. MIN. MAX. 

Power Dissipation TC74HC367 - 32 - - -
Capacitance 

CpD(l) 
TC74HC368 

pF 
- 29 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD VCC fIN + ICC/6 (Per Circuit) 

(2) *: for TC74HC367 only. 
**: for TC74HC368 only. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

(NOTE) 

INPUT 
(A) 

HC367 
OUTPUT(Y) 

HC368 
OUTPUT (Y) 

6ns 

VCC 

6 ns 

~--GND 

INPUT 

(el) 

OUTPUT 

(SW=GND) 

OUTPUT 

(SW=VCC ) 

NOTE: SUCH A LOGIC LEVEL SHALL 

BE APPLIED TO EACH INPUT 

THAT THE OUTPUT VOLTAGE 

STAYS IN THE APPOSITE SIDE 

TO THE SWITCH CONNECTION 

L~~EL,WHEN THE OUTPUT IS 
ENABLED. 

- VCC 

'--_---J -t--- GN D 

t----t-t--- Vo L 

VOH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC367P/F 
TC74HC368P/F 

ICC(opr) TEST CIRCUIT 

P.G . 

* 
...-__ ---; lA 

c 
o 
If) 

OTHER 
IN 

GND 

5V 

* INPUT WAVEFORM IS THE SAME AS THAT IN CASE 

OF SWITCHING CHARACTERISTICS TEST. 

CPD CALCULATION 

CpD is to be calculated with the for 
mula hereunder by using the measured 
value of ICC(opr) in the test circuit 
drawn left side. 

ICC(opr) 
fIWVCC 

At determining the typical value of 
CPD , a relatively high frequency lMHz 
was applied for fIN, in order to elimi
nate the error from the quiescent 
supply current. 
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C2MOS DIGITAL 

INTEGRATED CIRCUIT 

TC74HC373P/F-TC74HC533P/ 
TC74HC563P/F-TC74HC573P/~ 

OCTAL O-TYPE LATCH WITH 3-STATE OUTPUT 
TC74HC373P/F NO~-INVE~TING 
TC74HC533P/F INVEr~TI[JG 
TC74HC563P/F INVERTING 
TC74HC573P/F NOM-INVERTING 

PRELIMINARY 

The TC74HC373, TC74HC533, TC74HC563 and TC74HC573 are high speed CMOS OCTAL LATCH with 

3-STATE OUTPUT fabricated with silicon gate C2MOS technology. 

These ICs achieve 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 in high level, the Q outputs will follow 

the data input precisely or inversely. When the LE is take low, the Q outputs will be 

latched precisely or inversely at the logic level of D input c~ta. 

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 outputs will be in a high impedance 

state. 

The application designer has a choice of combination of inverting and non-inverting 

outputs, symmetrical and neighboring input/output pin layout. 

The TC74HC373 and the TC74HC573, the TC74HC533 and The TC74HC563 have trle same 

function and the same characteristics respectively, but have the different pin layouts . 

. The three-state output configuration and the wide choice of outline will make the bus

organized system simple. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed ..................... t pd=15ns(Typ.)(VCC=5V) 

Low Power Dissipation .......... ICC=4~A(Max.)(Ta=25°C) 

High Noise Immunity ............ VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ........ 15 LSTTL Loads DIP20(3D20A-P) 

· Symmetrical Output Impedance ... I IOHI=IOL=6mA 

· Balanced Propagation Delays .... tpLH~tpHL 

Wide Operating Voltage Range",VCC(opr)=2V-6V ~--------20 ---~. _~"------::':., 
-------=:;:; , : : 
, ~ . 

1 

· Pin and Function Compatible with 74LS373/533/563/573 MFP20(F20GA-P) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC373P/F·TC74HC533P/F 
TC74HC563P/F·TC74HC573P/F 

PIN ASSIGNMENT (TOP VIEW) 

TC74-HC373 

OF, 20 VCC 

Q,O 2 19 Q,7 

DO 3 18 D7 

D1 4- 17 D6 

Q,1 5 16 Q,6 

Q,2 6 15 Q,5 

D2 7 14- D5 

D3 8 13 D4-

Q,3 9 12 Q,4-

GND 10 11 LE 

TC74-HC573 

OF, 20 Vce 

DO 2 19 Q,o 

D1 3 18 Q,1 

D2 4- 17 Q,2 

D3 5 16 Q,3 

D4- 6 15 Q,4-

D5 7 14- Q,5 

D6 8 13 Q,6 

D7 9 12 Q,7 

GND 10 11 LE 

TRUTH TABLE 

INPUTS OUTPUTS 

OE LE D Q (HC373,HC573) Q 

H X X Z 

L L X No change 

L H L L 

L H H H 

TC74-HC533 

OF: 20 VCC 

Q,o 2 19 Q,7 

DO 3 18 D7 

D1 4- 17 D6 

Q,1 5 16 Q,6 

Q,2 6 15 Q,5 

D2 7 14- D5 

D3 8 13 D4-

Q,3 9 12 Q,4-

GND 10 11 LE 

TC74-HC563 

OE 1 20 Vee 

DO 2 19 'fo 

D1 3 18 en 
D2 4- 17 Q,2 

D3 5 16 Q,3 

D4- 6 15 Q,4-

D5 7 14- Q,5 

D6 8 13 Q,6 

D7 9 12 Q,7 

GND 10 11 LE 

X Don't care 

(HC533,HC563) Z High impedance 

Q/Q outputs are 
latched at the 
time when the LE 
input is taken 
low logic level. 

Z 

No change 

H 

L 
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LOGIC DIAGRA~1 

TC?4HC3?3. TC?4HC~73 

Dl 

LE 

OE 

TC?4HCb~3, TC?4HCb63 

LE 

OE 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range Vee 

De Input Voltage VIN 

De Output Voltage VOUT 
--

Input Diode Current 11K 
~----

Output Diode Current 10K 
r----- ~------- -----------

DC Output Current lOUT 
~-

DC VCC/Ground Current Iec 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC373P/F·TC74HC533P/F 
TC74HC563P/F·rC74HC573P/F 

VALUE 

-0.5 'V 7 

-0.5 'V Vee+O. 5 

-0.5 'V V ec+O . 5 

±20 

±20 

±35 

±70 

SOO(DIP)*/180(MFP) 

-65 'V 150 

300 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

* 500mW in the range 
of Ta=-40°C 'V 65°C 
and from Ta=6SoC up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 30CJmW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC373P/F·TC74HC533P/f 
TC74HC563P/F·TC74HC573P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2 - 6 

Input Voltage VIN 0- VCC 

Output Voltage VOUT 0- VCC 

Operating Temperature Topr -40 - 85 

o ~ 1000 (V CC=2.0V) 

Input Rise and Fall o ~500 (VCC=4.SV) Time tr,tf 

o -400 (VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

UNIT 

V 

V 

V 

°c 

ns 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=2SoC Ta=-40-8SoC 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 -
Input Voltage 

6.0 4.2 - - 4.2 -
r-----

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 

I 
- - -Input Voltage 

6.0 - - 1.8 - 1.8 
f---

2.0 1.9 2.0 - 1.9 -

IOH=20J1A 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VOH 6.0 5.9 6.0 - 5.9 -
Output Voltage VIH or VIL 

I I 0l1=-6mA 4.5 4.18 4.31 - 4.13 -

10H=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

, IOL=20/1A 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

Voltage VOL 6.0 - 0.0 0.1 - 0.1 
Output VIH or VIL 

10L=6mA 4.5 - 0.17 0.26 - 0.33 
I 

0.18 0.26 0.33 I 10L=7. 8mA 6.0 - -
, 3-Sta te Output VIN=VIH or VIL 
Off-State IOZ 6.0 - - ±0.5 - ±5.0 
Current VOUT=VCC or GND 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 

Current 
I 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 

Supply Current 

UNIT 

V 

V 

V 

V 

J1.A 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC373P/F·TC74HC533P/F 
TC74HC563P/F·TC74HC573P/F 

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

TEST CONDITION Ta=25°C Ta=-40rv85°C 
UNIT PA~-AMETER SYMBOL 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

tTHL 6.0 - 6 10 - 13 

Propagation Delay Time tpLH 2.0 - 88 175 - 220 
4.5 - 22 35 - 44 

(LE - Q. Q) "k tpHL 6.0 19 30 37 - -

Propagation Delay Time tpLH 2.0 - 72 145 - 180 

tpHL 
4.5 - 18 29 - 36 

(D - Q. Q) " 6.0 - 15 25 - 31 

tpLH 2.0 - 76 150 - 190 
PropagLltion Delay Time 

4.5 19 30 - 38 -
(LE - Q. Q) ··k"l~ tpHL 6.0 - 16 26 - 33 

Propagation Delay tpLH 2.0 - 64 130 - 165 
Time 

tpHL 
4.5 - 16 26 - 33 

(D - Q, Q) i"·k 
6.0 14 22 28 - -

Minimum Pulse Width 2.0 - 30 75 - 95 

tw(H) 4.5 - 8 15 - 19 
(LE) 6.0 - 7 13 - 16 ns 

2.0 - 10 50 - 65 
MinimuLl Set-up Time ts 4.5 - 2 10 - 13 

6.0 - 2 9 - 11 

2.0 - 5 50 - 65 
Minimum Hold Time th 4.5 - 1 10 - 13 

6.0 - 1 9 - 11 

tpZL 2.0 - 72 150 - 190 
Output Enable Time RL=lkD 4.5 - Ie 30 - 38 

i', tpZH 6.0 - 15 26 - 33 

tpLZ 2.0 - 84 150 - 190 Output Disable Time 
RL=lkD 4.5 - 21 30 - 38 

-/, tpHZ 6.0 - 18 26 - 33 

tpZL 2.0 - 64 140 - 175 
Output Znab1e Time 

RL=lkD 4.5 - 16 28 - 35 
'{',,"k tpZH 6.0 - 14 24 - 30 

tpLZ 2.0 - 84 150 - 190 
Output Disable Time 

RL=lkD 4.5 21 30 38 
tpHZ 

- -
,",;:i':; 6.0 - 18 26 - 33 

--

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 

Power Dissipation 
CPD(l) 

Capacitance - 41 - - -

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD . VCC . fIN + lcc/8 (per Latch) 

(2) *: for TC74HC373/533 
**: for TC74HC563/573 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC373P/F·TC74HC533P/F 
TC74HC563P/F·TC74HC573P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tpLH, tpHL CD - Q,Q) 

6 ns 6 ns 

D 

tpLZ. tpZL 

The IkD load resistors should be connected 
between outputs and Vee line and the SOpF 
load capacitors should be con~ected 
between outputs and eND line. 
All inputs except DR input should be 
connected to Vee line or eND line such 
that outputs will be in low logic level 
while DR input is held low. 

OF, 

Q. or ~ 

Vee 

GND 

vOH 

VOL 

D 

LE 
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6ns 6ns 

Vee 

~ ____ I+_-- GND 

~---- vOL 

~--+-~,~------ VOL 

tpHZ, tpZH 

The lkil 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 eND line such 
that output will be in high logic 
level while DR input is held low. 

vcr, 

GND 

VOH 

Q, or q: 
VOL 

tpZH tpHZ 



ICC(opr) TEST CIRCUIT 

Vee 

P.G. DO 

) OmN 

D} 
c:: D;(. 
0 

D3 l!) 

D4 
D5 
D6 
D'7 
OE 

Input waveform is the ~ame as thah in case 

of switching characteristics test. 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC373P/F-TC74HC533P/F 
TC74HC563P/F-TC74HC573P/F 
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~ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT373P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 
TC74HCT373P/F OCTAL O-TYPE LATCH WITH 3-STATE OUTPUT 

The TC74HCT373 is a high speed CMOS OCTAL LATCH with 3-STATE OUTPUT fabricated 
with silicon gate C2MOS technology. 
It may be used as a level converter for interfacing TTL or NMOS to High Speed CMOS. 
The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
The TC74HCT373 is controlled by a latch enable input (LE) and a output enable input 
(OE),. \.Jhile the LE input is held in high level, the Q outputs wi11 follow the data 
input precisely or inversely. I.Jhen the LE is take low, the Q outputs will be latched 
precisely or inv~rsely 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 or low logic level) and while high level the outputs will be in a high impedance 
state. 
The TC74HCT373 and the TC74HCT573 have the same function and tte same characteristics 
respectively, but have the different pin layouts. The three-state output configura
tion and the wide choise of outline will make the bus-organized system simple. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High speed 

Low Power Dissipation .•..... 

t pd=19ns(Typ.) (VCC=5V) 

ICC=4wA(Max.) (Ta=25°C) 

• Compatible with TTL outputs .•••.••.. VIH=2V (Min.), 

VIL=O.8V(Max.) 

Wide interfacing ability ••..••••.• LSTTL, NMOS, CMOS 

Output Drive Capability .•••.••.•.•••. 15 LSTTL Loads 

• Symmetrical Output Impedance .•.•.•••.• \IOH\=IOL=6mA 

• Pin and Function Compatible with 74LS373 

TRUTH TABLE 

INPUTS 
-
OE LE 

H X 

L L 

L H 

L H 

OUTPUTS 
--

D Q(HCT373) 

X Z 

X No change· 

L L 

H H 

X: Don't care 

Z: High impedance 

Q output was latched 
at the time when the 
LE input is taken 
low logic level. 

TOSHIBA----------412 

DIP20(3D20A-P) 

MB'P20(F20GA-P) 

PIN ASSIGNMENT 

~ 
OE 1[ ] 20 Vee 

Q,O 2[ ]19 Q,'1 

DO 3 

Dl 4 

Q,1 5 

Q,2 6 

D2 '1 

D3 8 

Q,3 9 

GND 10 

(TOP VIEW) 

18 D'1 

1'1 D6 

16 Q,6 

15 Q,5 

14 D5 

13 D4 

12 Q,4 

11 LE 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 11 

TC74HCT373P/F 

LOGIC DIAGRAM 

OE------~~------~----~+-----e~----~------+1---~~----~~--~ 

(1) 

Q,l 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER SYMBOL VALUE 

Supply Voltage Range Vce -0.5"u 7 
-- ----~-
DC Input Voltage VIN -0. 5 "u V ec+O . 5 
-----------------
DC Output Voltage VOUT -0 . 5 ,\, V ce+O . 5 

Input Diode Current 11K -t20 
----.---------~------ ---
Output Diode Current 10K :+:20 

----
~. Output Current lOUT :+:35 

DC Vec/Ground Current ICC -~70 
----

Power Dissipation PD 500 (DIP) ,'; 
l80(MFP) 

Storage Temperature Tstg -65"u 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL L ItvlIT 

Supply Voltage Vee 4.5 "u 5.5 
--------

Input Voltage VIN o "u Vee 

Output Voltage VOUT o "u Vee 
-------- -

Operating Temperature Topr -40 rio 85 

Input Rise and Fall Time t r , tf o "u 500 

UNIT 

V 

V 

V 

mA 

rnA 

rnA 

rnA 

mW 

--

°e 

°e 

UNIT 

V 

V 

V 

°e 

ns 

Q,7 

" 500rnlV' in the range of 
Ta=-40oe "u 65°C and from 
Ta=65°e up to 85°C 
derating factor of 
-lOmW/oe shall be 
applied until 300mW. 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

IN PUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT373P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

High-Level 4.5 
VIH 

I 2.0 - - 2.0 -
Input Voltage 

5.5 
---

4.5 
Low-Level 

VIL ~ - - 0.8 - 0.8 
Input Voltage 

5.5 V -- --------1--1-

High-Level VIN=VIH or I OH=-20)JA 4.5 4.4 4.5 - 4.4 -
VOH 

Output Voltage VIL I OH=-6rnA 4.5 4.18 4.31 - 4.l3 -

Low-Level VIN=VIH or I OL=20)JA 4.5 - 0.0 0.1 - 0.1 

Output Voltage 
VOL 

VIL IOL=6rnA 4.5 - 0.17 0.26 - 0.33 
-""- -- ----

3-State Output VIN=VIH or VIL 
Off-State IOZ 5.5 - - ±0.5 - ±5.0 

Current VOUT=VCC or GND 
-- )JA 

Input Leakage 
lIN VIN=VCC or GND 5.5 - - ±O.l - ±1.0 

Current 
-------c---

Quiescent ICC VIN=VCC or GND 5.5 - - 4.0 - 40.0 

Supply Current 
Per input: VIN=2.4V 

IC or 0.5V 5.5 - - 2.0 - 2.9 rnA 

Other input:VcC or GND 

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

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Output Transition Time 
tTLH 

4.5 7 12 15 - -
tTHL 

Propagation Delay Time tpLH 
4.5 23 35 44 - -

(LE - Q) tpHL 
ns 

Propagation Delay Time tpLH 4.5 - 23 35 - 44 
(D - Q) tpHL 

j----------

Minimum Pulse Width 
tw(H) 4.5 - 8 15 - 19 

(LE) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT373P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
PARAHETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Set-up Time ts 4.5 - 0 5 - 6 

-------

Minimum Hold Time th 4.5 - 3 10 - 13 

ns 

Output Enable Time 
tpZL 

RL=lkQ 4.5 - 23 35 - 44 
tpZH 

Output Disable Time 
tpLZ 

4.5 - 21 30 - 38 
t pHZ 

RL=lkQ 

Input Capacitance 'CIN - 5 10 - 10 
--- -- ---------- ---- - - -~-------.-

Output Capacitance COUT - 10 - - - pF 
1-----

Power Dissipation 
CPD(l) - 55 - - -

Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumpiton without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICe(Opr.) = CpD' Vee' fIN+Iee/ 8 (per Latch) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tpLH, t pHL (D - Q,) 

6 ns 6ns 6ns 6ns 

3.0V 3.0 V 
D D 

OV OV 

3.0V 

LE 
ov 

..._---+-_ ------ VOH 

\...-____ VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT373P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

The IkQ load resistors should be connected 
between outputs and VCC line and the SOpF 
load capacitors should be connected 
between outputs and GND line. 
All inputs except OE input should be 
connected to VCC line to GND line such 
that outputs will be in low logic level 
while OE input is held low. 

6 ns 6 ns 

3.0 V 

OE 
1.3V 

10% OV 

tpZL 
tpLZ 

V OH 

VOL 

ICC(Opr.) TEST CIRCUIT 

Vee= 5V 

DO 
Q.o 

D1 

~ 
D2 

0 D3 
L!) 

OPEN 
D4 

D5 

D6 

D7 
Q. 7 

TOSHIBA----------416 

The IkQ 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 VCC or GND line such 
that output will be in high logic 
level while OE input is held low. 

6 nB 6 ns 

3.0V 
90% 

OE 13 V 
10% OV 

V OH 

VOL 

INPUT WAVEFDRM 

6ns 6ns 

Vee 

GND 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL 

INTEGRATED CIRCUIT 

TC74HC374P/F·TC74HC534P/ 
TC74HC564P/F·TC74HC574P/ 

OCTAL O-TYPE FLIP-FLIP WITH 3-STATE OUTPUT 
TC74HC374P/F NON-INVERTING 
TC74hC534P/F INVERTING 
TC74HC564P/F INVERTING 
TC74HC574P!F NON-INVERTING 

PRELIMINARY 

The TC74HC374P, TC74HC534P, TC74HC564P and TC74HC574P are high speed CMOS OCTAL FLIP

FLOP with 3-STATE OUTPUT fabricated with silicon gate C2MOS technology. 

These lCs achieve the high speed operation similar to equivalent LSTTL while 

maintaining the CMOS low power dissipation. 

These 8-bit D-type flip-flops are controlled by a clock input (CK) and a output enable 

input (OE). On the positive transition of clock, the Q outputs will be set precisely 

(HC374 and HC574) or inversely (HC534 and HC564) to the logic state that were setup at 

the]) inputs. 

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 outputs will be in a high impedance 

state. The output control does not affect the internal operation of flip-flops. 

That is, the old data can be retained or the new Jata can be entered even ,rllile the 

outpuU; are off. 

The application engineer has a choice of combination of inverting and non-inverting 

outputs, symmetrical and neighboring input/output pin layout. 

The TC74HC374 and the TC74HC574, the TC74HC534 and the TC74HC564 are identical 

respectively except the pin layout. The 3-state output configuration and the wide 

chJice of outline will make the bus-organized systems simple. All inputs are equipped 

with protection circuit against static discharge or transient excess voltage. 

FEATURES: 

High Speed .................... fMAX=45MHz(Typ.)(VCC=5V) 

Low Power Dissipation ......... leC=4~A(Max.)(Ta=25°e) 

High Noise immunity ........... VNlH=VNlL=28% VeC(Min.) 

Output Drive Capability ....... 15 LSTTL Loads 

Symmetrical Output Impedance .. ]IOH]=IOL=6mA(Min.) 

Balanced Propagation Delays ... tpLH =-? tpHL 

Wide Operating Voltage Range .. Vee (opr) =2V - 6V 

Pin and Function CompQtible with 74LS374/534/564/574 

DIP20(3DZOA-P) 

20~{~ 
1 

MFP20(F20GA-P) 
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TOSHIBA INiEGRATED CIRCUIT TECHNICAL DATA 

TC74HC374P/F·TC74HC534P/F 
TC74HC564P/F·TC74HC574P/F 

PIN ASSIGNMENT 

T ' : 7 4- H (. :3 7 4- Tl~74HC5~\4 

o Ie 20 V,~C OE 20 Vcr; 

"l,0 19 "l,'( QO :? 19 "l,'1 

DO 3 18 D7 Do 3 H:l D7 

D1 4- 1'1 Jl6 D1 4- 17 D6 

"l,l 5 16 "l,6 Q.1 5 16 Q.6 

Q.2 6 15 Q.5 Q.2 6 i5 "l,5 

D2 7 14 D5 D2 7 14 D5 

D3 8 13 D4 D;::, 8 13 D4 

Q.3 9 12 VA Q,3 9 12 QA 

GND 10 iJ CK GND 10 II CK 

T(~74HC574 TC74HC564 

OE 20 V(;r; C5""E 20 Vee 

DO 2 19 Q.O DO 2 19 Q.O 

DJ 3 J8 "l,l DI 3 18 Q.l 

D2 4 17 Q.2 D2 17 Q.2 

D;::. 5 16 "l,3 D3 5 16 Q.3 

D4 6 15 Q4 D4 6 15 Q,4 

D5 7 14 '~5 D5 'I 14 Q,5 

D6 8 13 Q6 D6 8 13 Q.6 

D7 9 12 "l, '1 D7 9 12 Q7 

GND LO Ll CK GND LO 11 CK 

TRUTH TABLE 

INPUTS OUTPUTS 

OE CK D Q (HC374,HC574) Q (HC534,HC564) X Don't care 

H X X Z Z Z High impedance 

L L X No change No change 

L J L L H 

L S H H L 
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LOGIC DIAGRAr~ 

TC?4HC374, TC?4HCb74 

CK 

OE 

Q.o Q,i 

TC74HCb34, TC?4HCb64 

DO Dl D2 

CK 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 
~ 

Output Diode Current 10K 
~. 

DC Output Current lOUT -. 
DC VCC/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC374P/F·rC74HC534P/F 
TC74HC564P/F·rC74HC574P/F 

Q;:. ~3 Q4 

D3 .84 Do 

VALUE 

-0.5 "v 7 

-0.5 "v V CC+O . 5 

-0.5 "v V CC+O. 5 

±20 

±20 

±35 

±70 

500(DIP)*/180(MFP) 

-65 "v 150 

300 

Q,,:; 

D6 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

Q6 ;;h 

D? 

* 500mW in the range 
of Ta=-40°C "v 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -10mW/oC 
shall be applied 
until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC374P/F·TC74HC534P/F 
TC74HC564P/F·TC74HC574P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Supply Voltage VCC 2-6 V 

Input Voltage VIN 0- VCC V 

Output Voltage VOUT 0- VCC V 
----------------1--

Operating Temperature Topr -40 - 85 °c 
f-----------------

0- 1000 (V CC=2. OV) 

Input Rise and Fall Time tr,tf 0-500 (VCC=4.5V) ns 

0-400 (VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40-85°C 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -

High-Level 
VIH 4.5 3.15 - 3.15 -

Input Voltage 
-

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Lmv-Level 

VIL 4.5 1. 35 1. 35 
Input Voltage 

- - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=20.uA 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VOH 6.0 5.9 6.0 - 5.9 -
Output Voltage VIH or VIL 

IOH=-6mA 4.5 4.18 4.31 - 4.13 -

IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL =20J!A 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 
VIH or VIL 

IOL=6mA 4.5 - 0.17 0.26 - 0.33 

IOL=7.8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output VIN=VIH or VIL 
Off-State IOZ 6.0 - - ±0.5 - ±5.0 
Current VOUT=VCC or eND 

Input Leakage 
Current lIN VIN=VCC or eND 6.0 - - ±O.l - ±1.0 

Quiescent 
ICC VIN=VCC eND 6.0 4.0 40.0 

Supply Current or - - -

UNIT 

V 

V 

V 

V 

.uA 

TOSHIBA---------- 420~·-----------------------------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC374P/F·rC74HC534P/F 
TC74HC564P/F·rC74HC574P/F 

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

r-----
Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION Vec MIN. TYP. MAX. MIN. UNIT 
MAX. 

tTLH 2.0 - 25 60 - 75 
Output Transition Time 4.5 - 7 12 - 15 

tTHL 6.0 - 6 10 - 13 

Propagation Delay Time tpLH 2.0 - 88 175 - 220 
4.5 - 22 35 - 44 

(CK - Q, CD .- tpHL 
6.0 - 19 30 - 37 
2.0 76 150 

ns 
Propagation Delay Time tpLH - - 190 

4.5 - 19 30 - 38 
(CK - Q, CD "ki" tpHL 6.0 - 16 26 - 33 

2.0 6 12 - 5 -
Maximum Clock Frequency fMAX 4.5 30 50 - 24 - I MHz 

6.0 35 59 - 28 -
Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

(CK) 
4.5 - 8 15 - 19 

tw(H) 6.0 - 7 13 - 16 
2.0 - 40 100 - 125 

Minimum Set-up Time ts 4.5 10 20 - 25 -
'k 6.0 - 9 17 - 21 

2.0 - - 5 - 5 
Minimum Hold Time th 4.5 - - 5 - 5 I 

.-
6.0 - - 5 - 5 

Minimum Set Time 2.0 - 30 75 - 95 up ts 4.5 - 8 15 - 19 
-J,,,;~ 

6.0 - 7 13 - 16 

Minimum Hola. Time 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 ns 

;','k 6.0 - - 0 - 0 

tpZL 2.0 - 72 150 - 190 Output Enable Time RL=lkQ 4.5 - 18 30 - 38 
.- tpZH 6.0 - 15 26 - 33 

--
2.0 84 150 190 tpLZ - -

Output Disable Time RL=lkQ 4.5 - 21 30 - 38 
'7, tpHZ 6.0 - 18 26 - 33 

Output Enable Time tpZL 2.0 - 64 140 - 175 
RL=lkQ 4.5 - 16 28 - 35 

;~* tpZH 6.0 - 14 24 - 30 

tpLZ 2.0 - 84 150 - 190 Output Disable Time RL=lkQ 4.5 30 tpHZ - 21 - 38 
"k* 6.0 - 18 26 - 33 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 

Power Dissipation CpD(l) - 51 - - -Capacitance 

Note(l) CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CPD • VCC • fIN + ICC/8 (per Flip-Flop) 
And the CPD when N pcs of FLIP-FLOP operate, can be gained by the following 
equation. CpD(TOTAL) = 34 + 17 x N [pFJ 

(2) *: for TC74HC374/534 
**: for TC74HC564/574 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC374P/F-TC74HC534P/F 
TC74HC564P/F-TC74HC574P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6 ns 6 ns 

D 

~ ____ J-+ ___ GNI! 

CK 

'--_...JC..._ GNll 

~~-+---.------ VOH 

'---__ VO:. 

,..---- VUH 

tpLZ, tpZL 

The lkn load resistors should be connected 
between outputs and Vee line and the SOpF 
load capacitors should be connected 
between outputs and GND line. 
All inputs except UR input should be 
connected to Vee line or GND line such 
that outputs will be in low logic level 
while TIE input is held low. 

Vee 

OE 

GND 

VOH 

Q, or Q, 

VOL 

Q, 

D 

Duty cycle of eK: 50% 

f 1 
MAX = TeK 

tpHZ' tpZH 

The lkn load resistors and the SOpF 
load capacitors should be connected 
between each output and GND line. 
All inputs except TIE input should be 
connected to Vee or GND line such 
that output will be in high logic 
level while TIE input is held low. 

Vr;(; 

OE 

GND 

V ~)II 
or Q, 

VOl. 

tpZH L l)~J:'; 
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ICC(opr) TEST CIRCUIT 

~-+-----t L)O 

L'l 
c: c: ])2 
:;:; ~ D:, 

D4 
U5 
lJ6 
1)7 

OP. 

',' ',' = 5V 

1 n put W', v ' , r (l nIl i, : t h H " a met h "t 1 L ' : fJ 

()f :lwitehi!lg ,'t::;,'a:'t.of'i"t.i to;"\'. 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC374P/F-TC74HC534P/F 
TC74HC564P/F-TC74HC574P/F 
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:rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HCT374P/F CMOS DIGITAL INTEGRATED CIRCUIT 
---PRELIMINARY 

TC74HCT374PjF OCTAL O-TYPE FLIP-FLOP WITH 3-STATE OUTPUT 

The TC74HCT374 is high speed CMOS OCTAL FLIP-FOLP with 3-STATE OUTPUT fabricated 

with silicon gate C2MOS technology. 

This IC achieves the high speed operation similar to equivalent LSTTL while maintaining 

the CMOS low power dissipation. 

The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 

This Ie is controlled by a clock input (CK) and a output enable input (OE). On the 

positive transition of clock, the Q outputs will be set precisely to the logic state 

that were setup at the D inputs. 

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 ~evel, the outputs will be in a high impedance 

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-inverting 

outputs, symmetrical and neighboring input/output pin layout. 

The 3-state output configuration and the wide choice of outline will make the bus

organized systems simple. All inputs are equipped with protection circuit against 

static discharge or transient excess voltage. 

FEATURES: 
• Eigh Speed ••••••••••••••••• fMAX=4ll1dz(Typ.) at VCC=SV 

• Low Power Dissipation •••••••• ICC=4]JA(Max.) at Ta=2SoC 

• Compatible with TTL outputs •••••••••••• VIH=2V(Min.) 
VIL=O.8V(Max.) 

• Wide interfacing ability •.......... LSTTL, NMOS, CMOS 

• Output Drive Capability ................ 15 LSTTL Loads 

• Symmetrical Output Impedance ••••••• !IOH!=IOL=6mA(Min.) 

• Balanced Propagation Delays ..•••••••••..•••• tpLH~tpHL 

• Pin and Function Compatible with 74LS374 

NOTICE FOR APPLICATION 
It is prohibited to apply a signal to a bus terminal when 
it is in output mode. And when a bus terminal is float
ing (high impedance state), it is requested to fix the 
input level by means of external pull down or pull up 
resistor or BUS TERMINATOR IC (TC40117BP). 

DIP20(3D20A-P) 

m~ 
MFP20(F20GA-P) 

TOSHIBA----------424---------------



PI'N ASSIGNMENT 

OE 1 

Q,O 2 

DO :3 

D1 4 

Q,1 5 

Q,2 6 

D2 7 

D3 8 

Q,3 9 

GND 10 

LOGIC DIAGRAM 

D1 

Q,O 

ABSOLUTE MAXIMUM RATINGS 
PARA~1ETER 

Supply Vo ltage Range 

DC Input Voltage 

DC Output Voltage 

Input Diode Current 

Output Diode Current 

DC Output Current 
DC VCC/Ground Current 

Power Dissipation 

Storage Temperature 

Lead Temperature 10sec 

20 VCC 

19 Q,7 

18 D7 

17 D6 

16 Q,6 

15 Q,5 

14 D5 

13 D4 

12 Q,4 

11 CK 

D2 D3 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT374P/F 
TRUTH TABLE 

D4 

INPUTS 

DE ·CK D 

H X X 

L L- X 

L --1 L 

L I H 

X: Don't care 

Z: High impedance 

Qn: No change 

D5 D6 

OUTPUT 

Q, 

Z 

Q,n 

L 

H 

D'7 

Q,l Q,2 Q,3 Q,4 

SYXBOL VALUE 

VCC -0.5·"v 7 

VIN -0. 5 ~v V CC+O . 5 

VOUT -0 . 5 "J V CC+O . 5 

11K ±20 

10K ±20 

lOUT ±35 

ICC ±70 

PD 500 (DIP) ,~ 

180 (MFP) 

Tstg -65 ~ 150 

TL 300 

UNIT 

V 

V 

V 
--

mA 

rnA 

rnA 

rnA 

mW 

°c 
°c 

* sOOmW in the range of 
Ta=-40 °c ~ 65°C and from 
Ta=65°C up to 85°C derat~ 
ing factor of -lOmW/oC 
shall be applied until 
300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT374P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 4 .. 5 'V 5.5 
Input Voltage VIN o 'V Vee 
Output Voltage VOUT o 'V Vee 
Operating Temperature Topr -40 'V 85 

Input Rise and Fall Time t r , tf O'V 500 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level VIR 
Input Voltage 

Low-Level 
Input Voltage VIL 

High-Level VIN=V1H 
IOH=-2011A 

Output Voltage VOH ~ 

or VIL IOH=-6rnA 

Low-Level 
VOL V1N=V1H 

IOL=2011 A 

Output Voltage 
or V1L I OL=6rnA 

3-State Output V1N=V1H or V1L 
Off-State 102 
Current VOUT=Vee or GND 

Input Leakage lIN VIN=VCC or GND 
Current 

Quiescent ICC VIN=VeC or GND 

Supply Current Per input: VIN=O.5V 
IC or 2.4V 

Other inputs: VCC or 
GND 

UNIT 

V 

V 

v 
°e 

ns 

r---

Vee MIN. 
4.5 

( 2.0 
5.5 
4.5 
? -

5.5 

4.5 4.4 

4.5 4.18 

4.5 -
4.5 -

5.5 -

5.5 -

5.5 -

5.S -

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee 
Vee 

INPUT 

Ta=25°C Ta=-4Qv85°e 

TYP. MAX. MIN. MAX. 

- - 2.0 -

- 0.8 - 0.8 

4.5 - 4.4 -

4.31 - 4.13 -

0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

- ±O.S - ±5.0 

- ±O.l - ±1.0 

- 4.0 - 40.0 

- 2.0 - 2.9 

UNIT 

V 

l1A 

rnA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT374P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns) 
- Ta=25°C Ta=-40rv85°C 

PARAMETER SYMBOL TEST CONDITION VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 
Output Transition Time tTHL 

4.5 - 7 12 - 15 

ns 
Propagation Delay Time tpLH 

4.5 26 40 50 - -
(CK - Q) tpHL 

Maximum Clock Frequency fi.1AX 4.5 25 38 - 20 - MHz 

Minimum Pulse Width tw(L) 
4.5 - 13 25 - 32 

(CLOCK) tw(H) 

Minimum Set-up Time ts 4.5 - 6 15 - 19 

Minimum Hodl Time th 4.5 - - 0 - 0 TIS 

3~State Output tpZL 
RL =lkn 4.5 27 42 53 - -

Enable Time tpZH 

3-State Output tpLZ 
RL =lkn Disable Time tpHZ 

4.5 - 22 32 - 40 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 
Power Dissipation 

CpD(l) 60 - - --
Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is calcualted from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

ICC(Opr.)=cpD • VCC· fIN + ICC/8 (per Flip-Flop) 

And the CPD when n circuits of FLIP-FLOP operate, can be gained by the 
following equation. 

CpD (TOTAL) =42 + 18 • n (pF) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT374P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

tpLH, tpHL, t 8 , th, tw 
Sns Sns 

3.0 V 

D 

OV 

3.0 V 

CK 
OV 

VOR 

VOL 

tpLH tpHL 

tpLZ' tpZL 

The lk~ load resistors should be connected 
between outputs and Vee line and the 50pF 
load capacitors should be connected 
between outputs and 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. 

fMAX. 

D 

CK 

TCK 

Q 

Duty cycle of eK: 50% 

I 
fMAX=TeK 

tpHZ' tpZH 

3.0V 

3.0 V 

OV 

VOL 

The lkn load resistors and the 50pF 
load capacitors should be connected 
between each output and GND line. 
All inputs except OE input shuld be 
connected to Vee or GND line such 
that output will be in high logic 
level while OE inputs is held low. 
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ICC(Opr.) TEST CIRCUIT 

CK 

DO 

L--___ --I C K 

1---41---+-------1 DO 

6ns 

D1 
D2 

D3 

D4 

D5 

D6 

D7 

OE 

-i% 
1
10

% 1 
6ns 6ns 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT374P/F 

6ns 

Vee 

GND 

r Vee 

GND 
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TOSHIBA INTEGRATED C.IRCUIT TECHNICAL DATA 

. TC74HC375P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC375P/F 4-BIT D-TYPE LATCH 
GENERAL DESCRIPTION 

The TC74HC375 is a high speed CMOS 4-BIT D-TYPE LATCH fabricated with silicon 
gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It contains two groups of 2-bit latches controlled by a enable input (Gl·2 or G3·4). 
And those two latch groups can be used in the different circuits. Each latch has Q 
and Q outputs (lQ thru 4Q and IQ thru 4Q). The data 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 at a time is re
tained at the outputs. 
All inputs are equipped with protection circuits against static discharge of transient 
excess voltage. 

FEATURES: 
• High Speed ................. t pd=16ns(Typ.) at VCC=5V~------------------------------------~ 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ........• VNIH=VNIL=28% VCc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... IIOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays •.............. tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC(opr. )=2V 'V 6V 

• Pin and Function Compatible with 74LS375 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 

DC Input Voltage VIN -0.5 'V VCc+O. 5 V 

DC Output Voltage VOUT -0 . 5 'V V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 500"~DIP) mW 

IBO(MFP) 

Storage Temperature Tstg -65 'V 150 °c 

Lead Temperature 10sec TL 300 °c 

it 500mW in the range of Ta=-40° 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP 1 6 (3 D 1 6A - P ) 

PIN ASSIGNMENT 

10 1 16 Voo 

lQ 2 15 40 

lQ 3 14 4Q 

Gl.2 4 13 4Q 

2Q 5 12 G3·4 

2Q 6 11 3Q 

20 7 10 3Q 

Vss 8 9 3D 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC375P/F 

TRUTH TABLE 

[N !J(J'1',: () 11'1" \1'1': 
~----~---------------,-------

D G Q Q 
FUNCTION 

x DO N' T C AI:{l<; 
L H L H 

f-------+---.----- ----------- ---- - ---------------
H 

f---------

X 

LOGIC DIAGRAM 

H H L 
-------

L Qrt 

G1.2_4~~ 

Lt>-- 0 a 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SY~1BOI, 

Supply Voltage Vee 
f------ -

Input Voltage VIN 
r---- _. ----- - -- -

Output Voltage VOUT 
--------

Operating Temperature Topr 
-- ------------ - - -- ----

Input Rise and Fall Time t r , tfO 
0 

0 

LATCH 

Vee :GND 

L r~1IT UNIT 

2"u6 V 
----

o "u Vee V 
-- ----

0,\, Vee V 
----- --- ~-------

-40"u 85 °C 
---- --- --- -------

lOOO(VCC=2.0V) 
'\ SOO (VCC=4. SV) ns 
'\., 400 (VCC=6. OV) 

INPUT and OUTPUT 
E~UIVALENT CIRCUIT 

INPUT 

---------------431 -----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC375P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER 

High-Level 
Input Voltage 

Low-Level 
Input Voltage 

1-----------

High-Leve 1 

Output Voltage 

Low-Level 

Output Voltage 

1----------------

Input Leakage 
Current 

------------------

Quiescent 
S~pply Current 

SYMBOL TEST CONDITION 

VIL 

--------- --~--.~--- --- ----T-------------
I 

10H=-20 f IA VIN=VIH I 

VOH or V1L r;-0~-~-4~ 
I I OH=-5.2mA I 

- t-- --- ----_._ .. ----

VIN=VIH I IOL=201JA 

I 
VOL ~-------- -- -

or Vn I 10L =4mA 

_L_o~~5. 2mA_ 

lIN VIN=VCC or GND 
-1--------- ----- - ---- ----- ----

ICC VIN=Vee or GND 

Ta=2SOC 

VCC MIN. TYP. MAX. 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 0.5 
4.5 1. 35 

6.0 l.8 
-

2.0 1.9 2.0 
4.5 4.4 4.S 

6.0 5.9 6.0 
_ .. -- ~--~ f----f----

4.5 4.18 4.31 

6.0 5.68 5.80 
------------- -----f----

2.0 0.0 0.1 

4.5 0.0 0.1 
6.0 0.0 0.1 

4.5 0.17 0.26 

6.0 O. l8 0.26 
------ ---- f------- 1-----

6.0 :f_O.l 

----- ---

6.0 4.0 

AC ELECTRICAL CHARACTERISTICS (eL=50pF, INPUT t r =tf=6ns) 

PARAMETER SYMBOL TEST CONDITION ,---
Ta=25°C 

Vce MIN. TYP. MAX. 

tTLH 2.0 - 30 75 
Output Transition Time 4.5 - 8 15 

tTHL 
6.0 7 13 -

Propagation Delay Time tpLH 2.0 - 60 120 

4.5 - 15 24 
(DATA - Q, q) tpHL 6.0 - 13 20 

2.0 - 80 160 
Propagation Delay Time tpLH 

20 32 4.5 -
(G - Q, Q) tpHL 6.0 - 17 27 

Minimum Enab Ie Pulse 2.0 - 30 75 
Width tw(H) 4.5 - 8 15 
(G) 6.0 - 7 13 

Ta=-40'\,85°C 

MIN. MAX. 
UNIT 

1.5 
3.15 V 

4.2 

i 

0.5 
l. 35 V 

1.8 

1.9 
4.4 
5.9 V 

f----

4.13 

5.63 
f------

0.1 

0.1 
0.1 

V 
0.33 

0.33 
~------

±l.0 
)JA 

40.0 

Ta=-40'\,85°e 
UNIT 

MIN. MAX. 

- 95 

- 19 
- 16 

- 150 

- 30 
- 26 

- 200 ns 

- 40 

- 34 

- 95 

- 19 
- 16 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC375P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'l-85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

2.0 - 10 50 - 65 
Minimum Set-up Time ts 4.5 - 2 10 - 13 

6.0 - 2 9 - 11 
- -- -- ------- ns 

2.0 - - 5 - 5 

Minimum Hold Time th 4.5 - - 5 - 5 
6.0 - - 5 - 5 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
Capacitance CpD(l) - 48 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC· fIN + ICC/4 (per Circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM ICC(opr.) TEST CIRCUIT 

D 5Cf1o 50% 

GND 

Vee 
G 

GND 

Vee 
G1· ;;; 

P.G. G3 ·4 lQ 

ID 

'" 2D 

:.m 

4D 4Q 

* INPUT WAVEFOHM IS THE SAME AS 
THAT IN CASE OF SWITCHING 
CHAHACTERIS TICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

aC74HC386P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC386P/F QUAD EXCLUSIVE-OR GATE 

The TC74HC386 is a high speed CMOS EXCLUSIVE-OR GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

Output buffer is equiped, which enables high noise immunity and stable output. 

All ir.puts are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 

. High Speed .................... t pd=12ns(Typ.) at VCC=5V 

Low Power Dissipation ......... ICC=I~A(Max.) at Ta=25°C 

High Noise Immunity .......... ,VNIH=VNIL=28% VCC (Min.) 

Output Drive Capability ....... lO LSTTL Loads 

Symmetrical Output Impedance .. !IOH!=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC(opr)=2-V - 6V 

Pin and Function Compatible with 74LS386 

LOGIC DIAGRAM (PER GATE) 
INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Y 

OUTPUT 

DIP14(3DI4A-P) 

MFPi4(F14GB-P) 

PIN ASSIGMENT 

1A 1 14 Vee 

1 B 2 13 40B 

lY :3 12 40A 

2Y 4 11 40Y 

2A 5 10 3Y 

2B 6 9 :3B 

GND 7 8 3A 

(Top View) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 'V 7 

DC Input Voltage VIN -0.5 "" V ee+O . 5 

DC Output Voltage VOUT -0.5 'V V ee+O. 5 

Input Diode Current 11K ±20 

Output Diode Current 10K ±20 
r--------------- --------

DC Output Current lOUT ±25 

DC Vee/Ground Current ICC ±50 

Power Dissipation PD 500(DIP)*/180(MFP) 
Storage Temperature Tstg -65"" 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2'V6 

Input Voltage VIN o ""Vee 

Output Voltage VOUT o ""Vee 

Operating Temperature Topr -40 'V 85 

o 'V 1000 (V ce=2. OV) 
Input Rise and Fall Time tr,tf o 'V 500(Vce=4.5V) 

o "" 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

2.0 1.5 
High-Level 

VIH 4.5 3.15 Input Voltage 
6.0 4.2 

2.0 -
Low-Level 

VIL 4.5 Input Voltage -

6.0 -
2.0 1.9 

IOH=-20.uA 4.5 4.4 
High-Level VIN= 

VOH 6.0 5.9 Output Voltage VIH or VIL 
IOH=-4rnA 4.5 4.18 

IOH=-5.2mA 6.0 5.68 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°e 

°e 

UNIT 

V 

V 

V 

°e 

ns 

Ta=25°e 

TYP. 

-

-
-

-
-

-
2.0 

4.5 

6.0 

4.31 

5.80 

TC74HC386P/F 

* 500mW in the range 
of Ta=-40oe 'V 65°C 
and from Ta=65°e up 
to 85°C derating 
factor of -lOmW/oe 
shall be applied 
until 300mW. 

Ta=-4cr-8Soe 
UNIT 

MAX. MIN. MAX. 

- 1.5 -
- 3.15 - V 

- 4.2 -
0.5 - 0.5 

1. 35 - 1. 35 V 

1.8 - 1.8 

- 1.9 -
- 4.4 -
- 5.9 - V 

- 4.13 -
- 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC386P/F 

DC ELECTRICAL CHARACTERISTICS (CONTINUED) 
Ta=25°C Ta=-40--85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL =201tA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN=VIH 

0.0 0.1 0.1 
Output Voltage VOL 6.0 - - V 

or VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 

Current 

Quiescent 
J1.A 

Supply Current ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

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

Ta=25°C Ta=-4Q---85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 4.5 8 15 19 - - ns 
Time tTHL 

6.0 - 7 13 - 16 

2.0 - 60 120 - 150 
Propagation Delay tpLH 4.5 - 15 24 - 30 ns 
Time tpHL 

6.0 - 13 20 - 26 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD (Note 1) - 33 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC whic~ 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fI~ICC/4 (per Gate) 
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SWITCHING CHARACTERISTICS TEST CIRCUIT 

SW 
Vee 

P. G. I----<t--H 

6 IlS 

VOUT 
(SW=Vee ) 

6 ns 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

GND 

TC74HC386P/F 

ICC(opr) TEST CIRCUIT 

P. G. 1--__.--+-1 

Input waveform is the same a8 

that in case of switching 

chracteristics test. 
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II TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

§"C74HC390P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC390P / F DUAL DECADE COUNTER 

The TC74HC390p is a high speed CMOS DUAL DECADE COUNTER fabricated with silicon 
gate C2 MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It consists of two independent 4-bit counters, each composed of a divide-by-two and 
divide-by-five counter. A divide-by-two counter is incremented on the negative going 
transition of CLOCKA. A divide-by-five counter is incremented on the negative going 
transition of CLOCKB. The counter can be cascaded to form decade, bi-quinary, or 
various combinations up to a divide-by-lOO counter. When the CLEAR input is set high, 
all Q outputs are set to low level independent of the clock input. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed .............. fMAX=63MHz(Typ.) at VCC=5V 

• Low Pm.;rer Dissipation ...... ICC=4jlA(Max.) at Ta=25°C 

• High Noise Immunity ........ VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ..... I IOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCcCOpr. )=2V '\, 6V 

• Pin and Function Compatible with 74LS390 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER SY~BOL VALUE UNIT 

Supply Voltage Range VCC -0. 5 ~v 7 V 
-- - -----

DC Input Voltage VIN -0. 5 '\, V CC+O . 5 V 
-----

DC Output Voltage VOUT -0 . 5 'I, V CC+O . 5 V 
--------

Input Diode Current IrK +20 mA 
- -------- -------

O\ltput Diode Current 10K +20 rnA 
-- ---- ---------

DC Output Cur rcn t lOUT + 25 rnA 
f. .. -- -- ------- -- ---- --_._--

DC Vcc/Ground Current TCC tsO rnA 
--

Power Dissipation PD sOO;',(DIP) mW 

180 (MF?) 
- ----

Storage Temperature Tstg -65 '\, 150 °c 
I- -- t-- - --

Lead Temperature lOsec TL 300 °c 

;', 500mW in the range 0 f Ta=-40 °c '\, 65 ° C and from Ta=65 ° C 
up to 85°C derating factor of -lOmWrC shall be applied 
un til 300mW. 

DIP 16 (3D16A-P) 

l.~ 
MFP 16 (F16GC-P) 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 
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PIN ASSIGNMENT 

----
1 CLOCK A 1 

1 CLEAR 2 

1Q,A 3 

1 CLOCK B 4 

1Q,B 5 

1Q,C 6 

1Q,D 7 

GND 8 

( TOP VIEW) 

TRUTH TABLE 

OUTPUTS 

COUNT BCD COUNT* 

Q,D Q,C Q,B Q,A Q,A 

0 L L L L L 

1 L L L H L 

2 L L H L L 

3 L L H H L 

4 L H L L L 

5 L H L H H 

6 L H H L H 

7 L H H H H 

8 H L L L H 

9 H L L H H 

16 VCC 

15 2 CL OCK A 

14 2 CLEAR 

13 2Q,A 

12 2 CLOCK B 

11 2Q,B 

10 2Q,C 

9 2Q,D 

BI- Q,UINARY** 

Q,D Q,C Q,B CLOCKA 

L L L 
X 

L L H 

L H L L-
L H H X 

H L L 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

BLOCK DIAGRAM 

1. 15 
CLOCK A 

~, 14 
CLEAR 

CLOCK B 
4, 12 

TC74HC390P/F 

BINARY 3, 

COUNTER 

I 
5, 

Q,UINARY 6, 

COUNTER 7, 

T 

13 

11 

10 

9 

Q,A 

Q)3 

Q,C 

Q,D 

VCC=16, GND=8 

INPUTS OUTPUTS 

CLOCK B CLEAR Q,A I Q,B I Q,C I Q,D 

X H L I L I L I L 

X L BINARY COUNT UP 

L L Q,UINARY COUNT UP 

X : DON I T CARE 
L L L 

L L H 

L H L 

L H H 

H L L 

NO'lli * OUTPUT Q,A IS CONNECTED TO INPUT CLOCKB FOR BCD COUNT. 

** OUTPUT Q,D IS CONNECTED TO INPUT CLOOKA FOR BI-Q,UINARY COUNT. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC390P/F 

LOGIC DIAGRAM 

CLOC5KA CK 
R 

Q: Q,A 

CLEAR 

Q, 

CLOCK B CK R G: Q,B 

D Q, 

........ ----.qCK R Q;t---t---a >----Q,C 

~-----..qCK Q;!----4t-----Q '>---- Q,D 
R 

TIMING CHART 

(1) B CD COUNT SEQ,UENCE * 
CLOCK A 

Q,A 

-, 
Q,B I 

-, 
Q,C I 

-, 
Q,D I 

0 1 2 3 4 5 6 8 9 I 0 1 2 
CLEAR 

* OUTPUT Q,A IS CONNECTED TO INPUT CLOCK B 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC390P/F 

TIMING CHART 

(2) B 1- Q,U INARY COUNT SEQ,UENCE ** 

CLOCK B 

Q,C I 

I 

-l I I 

-, I I I Q,D 

i 

I 
-, 

I I I I 

I 

10 III 
_J 

Wo 1 I 2 i 3 4 I 8 9 I 12 I 0 1 2 

Q,A 

CLEAR 

** OUTPUT Q,D IS CONNECTED TO INPUT CLCX5KA" 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SY~1BOL LHlIT UNIT 

Supply Vo~tage Vee 2"-'6 V 
---------- -- ----------- ----------------- f------
Input Voltage 0,,-, Vee V 

------- - ----------

Output Voltage VOUT 0"-' Vee V 
---------- ---c-- ----- -----------------1-------

Operating Temperature Topr -40"-' 85 °e 
------~-------------+-----------------------------+---------; 

Input Rise and Fall Time t r , t f 0\ 1000 (Vee=2. OV) 

o ~. SOO(Vee=4.5V) ns 
o "-' 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 
Ta=2s0C Ta=-40,,-,8soC 

PARAMETER SYMBOL TEST CONDITION 
Vee MAX. MIN. MAX. 

UNIT 
MIN. TYP. 

High-Level 
2.0 1.5 - - 1.5 -

VIH 4.5 3.15 - - 3.15 - V 
Input Vo ltage 

4.2 4.2 6.0 - - -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC390P/F~ 

DC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

!Z.O 1.9 Z.O - 1.9 -

VIN=VIH IOH=-ZOIJA 14.5 4.4 4.5 - 4.4 -
High-Level 

VOH 
6.0 5.9 6.0 - 5.9 -

Output Voltage VIL 
----_ .. _------- 1--------1------ --

V 
or -------

IOH=-4mA 4.5 4. 18 
4. 3~1- 4.13 -

IOH=-5. ZmA 6.0 5.68 5.80 - 5.63 -
-- ---- -- -t-- ---- - --- ---- -----

~-O- O~l-
-----

Z.O - r 0.1 

VIN=VIH TOL=ZO\1A 4.5 - 0.0 I 0.1 - 0.1 
Low-Level 

VOL 
6.0 - 0.0 0.1 - -1~~-~~ Output Vo ltage Vn, 

f--- - -+- -- c------- -- ----- --_.--- ~----- V 
or TOL=4mA 4.5 0.17 - 0.26 - 0.33 

TOL=5.ZmA 6.0 - 0.18 0.Z6 - 0.33 
------------- . - -- - I- -- - - -- ----------- ________ c_ - -----~--f-------

Input Leakage 
lIN V1N=VCC or GND 6.0 +0.1 +1.0 

Current 
- - -

------------ - ---- -- --_ ... " ... _- ._-- - ----...... ----- - --- --- ----~- 1------ ~.-- lJA 
Quiescent 

ICC VIN=VCC or GND 6.0 4.0 40.0 Supply Current - - -

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

Ta=25°C T a=-40'V85 ° C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 

i 

- 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 7 13 16 - -

Propagation Delay Time tpLH 2.0 - 64 130 - 165 

4.5 - 16 26 - 33 
(CLOCK A - QA) tpHL 

6.0 - 14 22 - 28 

Propagation Delay Time tpLH 2.0 - 68 135 - 170 

4.5 - 17 27 - 34 ns 
(CLOCK B - QB' QD) tpHL 

6.0 14 23 29 - -

Propagation Delay tpLH 2.0 - 96 185 - 230 
Time 

tpHL 
4.5 - 24 37 - 46 

(CLOCK B - QC) 6.0 - 20 31 - 39 

Propagation Delay Time 2.0 - 76 150 - 190 
tpHL 4.5 - 19 30 - 38 

(CLEAR - Qn) 6.0 - 16 26 - 33 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC390P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Max. Clock Frequency 2.0 6 15 - 5 -
fMAX 4.5 32 58 - 27 -

CLOCK A - QA 6.0 38 68 - 32 -
2.0 5 10 4 

MHz 
Max. Clock Frequency - -

fMAX 4.5 27 41 - 22 -
CLOCK B - QB 6.0 32 48 - 26 -

Minimum Pulse Width tW(H) 2.0 - 30 75 - 95 

(CLOCK) tW(L) 4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Minimum Pulse 
2.0 - 30 75 - 95 

Width tw(H) 4.5 - 8 15 - 19 ns 
(CLEAR) 6.0 - 7 13 - 16 

2.0 - 5 25 - 30 
Minimum Removal Time t rem 4.5 - 0 5 - 6 

6.0 - 0 5 - 5 
Input Capacitance eIN - 5 10 - 10 
Power Dissipation CpD(l) 

pF 
Capacitance - 44 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • Vce • fIN + ICC/2 (per Circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

CLOCKA 

CLOCK B 

Q,A. Q,B 

Q,C 

6ns 6ns 

GND 

VCC 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC390P/F 

ICC(opr.) TEST CIRCUIT 

Vec 

..---~l ClDCKA 

1 CLOCK B 

OTHER 

INPUTS 

GND 

Vee=5V 

QD 

INPUT WAVEFORM 

1 CLOCK A 

(fCK) 

6ns 6ns 

6ns 6ns 

WHEN THE OUTPUTS DRIVE CAPAC IT IVE LOAD, TOTAL CURRENT CO N8UMl'TIO N IS TO BE 

Vee 

GND 

GND 

A SUM OF THE VALUE CALCULATED FROM CpD AND .dICC OBTAINED FHOM THE .WOLLOWING P'OHMULA. 

. Ca fCK 2Cb Cc Cd 
.dICC = fCK ·VCC· - + - . VCC (--+-+ -) 

2 2 ;) b j 

Ca- Cd ARE THE CAPACITANCE AT QA-QD OUTPUT. 

TOSHIBA-----------444---------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA __ 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC393P/--
PRELIMINARY 

TC74HC393P/F DUAL BINARY COUNTER 

The TC74HC393 is a high speed CMOS DUAL 4-BIT BINARY COUNTER fabricated with 
silicon C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CHOS low power dissipation. 
It contain two independent circuits of counter with same functions in one package, 
counting or frequency division of eight binary bits can be achieved with one Ie. 
This device changes state on negative going transition of the clock pulse. The 
counter can be reset to "0" (QO '\, Q3="L") by giving "H" level signal to. CLEAR input 
regardless of other inputs. 
All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

• High Speed •.............. fHAX=68MHz(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4~A(Max.) at Ta=25°C r---------------------------~ 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Hin.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance .... I IOHI=IOL=4mA(Hin.) 

• Balanced Propagation Delays .•............. tpLH~tpHL 

• Wide Operating Voltage Range ....... Vcc(Opr. )=2V '\, 6V 

• Pin and Function Compatible with 74LS393 

ABSOLUTE MAXIMUM RATINGS 

l:~-F) 

1 
PARAMETER SY:-1BOL VALUE UNIT M F P 1 4 ( F 1 4 G B-P ) 

Supply Voltage Range VCC -0.5'\, 7 V 
f-~-.~-~---~ -- ~ -~ ~-

DC Input Voltage VIN -0 . 5 ~J V CC+O . 5 V 
PIN ASSIGNMENT 

---------- ---- ---

DC Output Voltage VOUT -0 . 5 • V CC+O • 5t V 
-- ------ ~- .... ------~.-~--- --~-~ 

Input Diode Current 11K +20 mA 
f---- - 1- --- ~--- ------ ~~ 

Output Diode Current 10K 
+ 2 

0 ~~-l~-~~ 
r- -- - --

DC Output Current lOUT ~25 I rnA 
f--- ~-

~ -~~-~ 

-~ ----x--DC VCe/Ground Current ICC ~50 rnA 
- c- ~- --~--- - ~-~--~ ----

Power Dissipation PD I SOO"'(DIP) mW 

180(MFP) 

lCLEAR ;;; 13 2CLOCK 

lQ,A 3 12 2CLEAR 

lQ,B 4 2Q,A 

lQ,C 5 2Q,B 

f-- ,---

Storage Temperature Tstg -65 '\, 150 °c 
I---- -- -- - -----

Lead Temperature 10sec TL 300 °e 

lQ,D 6 9 2Q,C 

GND 7 8 2Q,D 

" SOOmW in the range of Ta=-40°C'\, 65°C and from Ta=65°C (TOP VIEW) 

up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300rnW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC393P/F 
TRUTH TABLE 

OUTPUT 
COUNT INPUTS OUTPUTS 

Q,D Q,C Q,B Q,A 

0 L L L L 
1 L L L H 
2 L L H L 

CLOCK CLEAR Q,A I Q,B I Q,C I Q,D 

X H L I L I L I L 
t-------

L L COUNT UP 
3 L L H H 
4 L H L L 

S L NO CHANGE 

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 
H H L H H 

12 H H L L 
13 H H L H 

14 H H H L 
15 H H H H 

LOGIC DIAGRAM 

D Q, 

CLOCK CK Q: Q,A 

R 

CLEAR 

Q, 

Q Q,B 

Q:t----+-----a >---- Q,c 

Q;t-------OI >---- Q,D 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC393P/F 

TIMING CHART 

CLEAR ~ ________________________________________________________ __ 

Q.C --: 
--,-' ---___ ---1 

Q.D-l 
~----------------~ 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"v6 
--_ .... ------------ -------

Input Voltage VIN o "v Vee 
r--------.-.-.-.---~---.------- ---~--1---

Output Voltage VOUT o "v Vee 
-----------1--- -- I---. 

Operating Temperature Topr -40 "v 85 

Input Rise and Fall Time tr, tf Or" 1000 (VCC=2. OV) 
0 r" 500 (Vce=4. 5 V) 
0 "v 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

vrN=VTH~- r~H=-20"A 2.0 
4.5 

High-Level 
VOH 

6.0 
Output Voltage or VIL 

1

1
O

W
-

4mA 4.5 

I OH=-5.2mA 6.0 

UNIT 

V 

V 

V 

°C 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 

5.9 

4.18 

5.68 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40"v85°e 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -
4.31 - 4.13 -
5.80 - 5.63 -

OUTPUT 

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC393P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25° C T a=- 40'V85 0 C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

I 

i 
2.0 - 0.0 0.1 - 0.1 

VIN=VIH 10 L=20pA 4.5 - 0.0 0.1 - 0.1 
Low-Level ! 6.0 - 0.0 0.1 - o~j Vo ltage VOL 

!r-~~~~-4~A 
-- --- ------ ----- --- V 

Output or Vn 4.5 - 0.17 0.26 - f--~-.33 I 
I 

i IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 j 
- ---------- -- ---- - L ____________ - --- --- ~----------------

I 
Input Leakage 

lIN VIN=VCC or GND b.O - - ,-0.1 - +1.0 
Current 

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

c-~~~ 
)JA 

Quiescent 
ICC VIN=VCC or GND 6.0 - 4.0 

Supply Current I 

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

- Ta=25°C Ta=-40'V85° C 
PARAMETER SYMBOL TEST CONDITION VCC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 
--1----- f------

Propagation Delay Time tpLH 2.0 - 68 135 - 170 

4.5 - 17 27 - 34 
(CLOCK - QA) tpHL 6.0 - 14 23 - 29 

--f-----1------------- -- ~--1-----

Propagation Delay Time tpLH 2.0 - 92 180 - 225 
4.5 - 23 36 - 45 

(CLOCK - QB) tpHL 6.0 - 20 31 - 38 ns 
Propagation Delay Time tpLH 2.0 - 116 225 - 280 

4.5 - 29 45 - 56 
(CLOCK - QC) tpHL 6.0 25 38 - 48 -

--

Propagation Delay Time tpLH 2.0 - 140 270 - 340 
4.5 - 35 54 - 68 

(CLOCK - QD) tpHL 6.0 30 46 58 - -
Propagation Delay Time 2.0 - 76 150 - 190 

tpHL 4.5 - 19 30 - 38 
(CLEAR - Qn) 6.0 - 16 26 - 33 

2.0 6 16 - 5 -
Maximum Clock Frequency fMAX 4.5 32 62 - 27 - MHz 

6.0 38 73 - 32 -

Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 
4.5 - 8 15 - 19 ns 

(CLOCK) tw(L) 6.0 - 7 13 - 16 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC393P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

r-- Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(H) 4.5 - 8 15 - 19 

(CLEAR) 6.0 - 7 13 - 16 
ns 

2.0 - 5 25 - 30 
Minimum Removal Time t rem 4.5 - 0 5 - 6 

6.0 - 0 5 - 5 
--

Input Capaci tance CIN - 5 10 - 10 
Power Dissipation pF 

CpD(l) - 41 - - -Cap aci t an ce 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 
is calcualted from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

CLOCKA 

~A 

~B 

6ns 6ns 

VCC 

CLEAR ~A~--------~r

~Br-------~~-

~C~----~-+~ __ 

CLOCKA ~D~--~-+-4~~ 

~~----------------------------------------------------- VCC 

~------------------------------------------------------ GND 

VCC 
50'10 

'--------- G N D 

VOH 

VOL 

509'0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC393P 

ICC(opr.) TEST CIRCUIT 

~_----1 C LOCKA 

Other 
INPUTS 

GND 

VCC=5V 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC423~ 
PRELIMINARY 

TC74HC423P DUAL RETRIGGERABLE MONOSTABLE MULTI VIBRATOR 

The TC74HC423 is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon 
gate C2 MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS law power dissipation. There are two trigger inputs. 
One is A INPUT (Negative-edge input), another is B INPUT (Positive-edge input). These 
inputs are valid for slow rising/falling signal (tr=tf=l sec). Because of schmitt
trigger input function. After triggering, Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "L" level CL 
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is 
effective, and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capacitor Cx ...... No limitation 
External resistor Rx ....... VCC = 2.0V from 5K~ to lM~ 

VCC ~ 3.0V from lK~ to lM~ 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed .................. t p d=28ns(Typ.) at VCC=5V 

• Low Power Dissipation ........ . 
Standby State ICC=4~A(Max.) at Ta=25°e 
Active State ICC=200VA(Typ.) at VCC=5V 

• Output Drive Capability .........•..... 10 LSTTL Loads 

• Symmetrical Output Impedance ..... jIOHj=IOL=4rnA(Min.) 

• Balanced Propagation Delays ............. '," tpLH~tpHL 

• Wide Output Pulse Width Range ... t w (OUT)=120nS 'V 60s 
over at V e=4.5V 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 
~- ----r----------------+----~ 

DC Input Voltage VIN -0.5 'V VCc+O. 5 V 
1---------------------- ----------1f------- ------------+-----1 
DC Output Voltage VOUT -0.5'VVCC+0.5 V 
----- .. ------ -------------- --._- -----1--- ------t---------j 

Input Diode Current 11K t20 mA 
1------------------ ---- -------_._--------.--c------------------------+-----j 
Output Diode Current 10K ±20 rnA 

f---- ------- - ---------- ------- -----. --.---- -- .-----t------i 

rnA DC Output Current lOUT ±25 
1----...::...------------------ --- --------+-----1 
DC Vec/Ground Current ICC ±50 rnA 

1----- --- - - - -- - - r----------- - e--------------+------j 
Power Dissipation PD 500* mW 

1--------------- --- ------- ------ ----- ---- -

Storage Temperature Tstg -65 'V 150 °c 
I-----------------------r--------+------------+---~ 

Lead Temperature 10sec TL 300 °c 

,'~ 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oe shall be applied 
un til 300mW. 

DIP16 (3D16A-P) 

PIN ASSIGNMENT 

lA 1 Vce 

IB 2 lRJV'Cx 

lCL 3 4 lCx 

3 lQ. 

2Q. 5 2 2Q; 

2CX 6 i 2CL 

2Rx,/Cx 7 0 2B 

GND 8 9 2A 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC423P 

TRUTH TABLE 
INPUTS OUTPUTS 

--.--- NOT E -It B CL Q, Q X : DON I T CARE 

L H H SL LJ OUTPUT ENABLE --t---------
X L H L H INH IBI T 

H X H L H INHIBIT 
--

L S H SL U OUTPUT ENAB~ 

X X L L H INHIBIT 

BLOCK DIAGRAM 

Dx 

:-*-, 
CX\I+I 1 
T 11 h5 hx 

Cx Rx/Cx ~ Q, 

4 -
I-- Q, 

lJx 
r--~-, 

Cx \I + : ~ 
1r-----.-..1T/~ ~1-~r-'V\IIr--4-- v C C 

777 6 7 Rx 

Cx Rx/Cx 5 
~Q, A 9 

B 10] 11 

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to VCC level in the state of waiting, i.e. 
in no trigger state. Supply voltage is turned off then Cx is discharged 
mainly through internal (parasitic) diode. See figure. 
If Cx is sufficiently large and VCC falls down rapidly, there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and VCC falls down slowly, the 
rushing current is automatically limited and avoid the damaging of IC. 
The maximum value of forward current of parasitic diode is ±20mA. In the 
case of large Cx, limitation of falling down time of voltage supply is 
as follows 

tf;;: (VCC-O.?). Cx/20mA 

(tf is the time from voltage supply turning of to level of voltage 
supply becoming 0.4 VCC) 

In the case of "system is not satisfy the above condition", external 
CRAMPING DIODE is needed for protecting IC from rushing current. 
See figure. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC423P 

SYSTEM DIAGRAM 

RVCx--~--~~-+----~-----+-----+--~----~------~ 

C x -----__ -. 

B 

CL 

TIMING CHART 

A 

B~ 
RvCx 

CL 

I. ~ .1 

D R Q,I--~--+-----..J 

)o-~--_ICK 

.>0--- Q, 

trr 

n rl] 

I I 
I --------+-+----------~-----VIL 

I 

1 t •• 1 

VCC 
- vref H 

- VrefL 

-+---+-- V ss 
VIH 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC423P 

FUNCTIONAL DESCRIPTION 

(1) Stand-by state 

External capacitor is fully charged to VCC level in stand-by state. That 
means, before triggering, Qp, Qn transistors (connected to Rx/Cx node) are in 
off state. Two comparator that relate to timing of pulse, and two reference 
voltage supplier stops their operations. The total supply current is only leakage 
current. 

(2) Trigger operation 

Trigger is effective in following two cases. Under the condition A INPUT is 
"L" level and B INPUT have falling down signal. Under the condition B INPUT is 
"H" level and A INPUT has rising up signal. After trigger effective, comparator 
of Cl and C2 start operating, and Qn transistor is turned on. Then the charge of 
external capacitor discharges through Qn transistor. The voltage level of Rx/Cx 
node becomes lower. If voltage level of Rx/Cx falls to the internal reference 
voltage VrefL, output of comparator Cl becomes "L". That means flip-flop is 
reseted and Qn transistor turns off. At that moment Cl stops but C2 continues 
its operating. 
After turning off of Qn transistor, the voltage of Rx/Cx starts rising with the 
time constant of external capacitor Cx and resistor Rx. 
By triggering, output Q becomes "H" level, after some delay time of internal F /F 
and gate. It keeps "H" level even in the voltage level of Rx/Cx changed from 
falling to rising. When it reaches to the internal reference voltage VrefH, 
output of comparator C2 becomes "L" level and Q output becomes "L" and comparator 
C2 stops its operations. That means, after triggering the voltage level of Rx/Cx 
becomes VrefH, IC keeps its MONO STABLE STATE. In the case Cx·Rx are large enough 
and it could be ignored the discharge time of capacitor and delay in IC, the width 
of output pulse tw(OUT) is as follows. 

tw(OUT) = 0.46 Cx Rx 

(3) Re-trigger operation 

In the case another new trigger in MONO STABLE STATE, the trigger is effec
tive, if IC is in the condition charging capacitor. And the voltage level of Rx/ 
Cx falls down to VrefL level again. So that output Q keeps I'H" level when next 
trigger comes in shorter time period than designed period by Cx Rx. In the case 
2nd trigger is very close to privious trigger, trigger is not effective, if 2nd 
trigger comes in the discharge cycle. The minimum time for effective 2nd trigger 
trr(min.) depends on VCC and Cx. 

(4) Reset operation 

CL is normally "H". If CL is "L", trigger is not effective because of Q 
output becomes "L" and trigger control F/F is reseted. And also transistor Qp is 
turns on and Cx is charged rapidly to VCC level. This means if CL input becomes 
"L", IC becomes waiting state both in operating and non-operating state. 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2 "v 6 

I!lput Voltage VIN o "v VCC 
f--~-------- -- ---- -- t-- - ----- -----,---

Output Voltage VOUT o "v VCC 
r-------~-.. -

Operating Temperature Topr -40 "v 85 
r--------- ------

Input Rise and Fall Time a rv 1000 (VCc=2. OV) 

(CL Only) 
tr,tf o "v 500(VCC=4.5V) 

0 "v 400 (VCC=6. OV) 

External Capacitor Cx No Limitation 

External (VCC=2.0V) Rx 5K rv 1M 
Resis tor (Vce,;3.0V) lK "v 1M 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 
2.0 

Low-Level 
VIL 

--

Input Voltage 4.5 

6.0 

2.0 

High-Level I OH=-20f-lA 4.5 

Output Voltage VOH 
VIN= 6.0 

VIH or VIL 
IOH=-4mA 4.5 

(Q. Q Output) IOH=-5.2rnA 6.0 

2.0 
Low-Level IOL =2O wA 4.5 
Output Voltage VOL VIN=VIH or 6.0 

VIL IOL=4rnA 4.5 
(Q, Q Output) 

IOL=5.2rnA 6.0 

Input Leakage 
lIN VIN=VCC or GND 6.0 

Current 
R/C Terminal 
Off-State lIN VIN=VCC or GND 6.0 
Current 

Quiescent ICC VlN=VCC or GND 6.0 
Supply Current 

Acti ve-State 
* VIN=VCC or GND 2.0 

ICC' 
Supply Current R/Cext=0.5VCC 4.5 

6.0 

* Per Cireui t 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

ns 

F 

Q 

MIN. 

1.5 
3.15 
4.2 
-
-
-

1.9 

4.4 
5.9 

4.18 

3.68 

-
-
-
-

-

-

-

-

-
-
-

TC74HC423P 
INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40rv85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -
- 0.5 - 0.5 

- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -
4.31 - 4.13 -

5.80 - 5.63 -
0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1. 0 

- ±0.5 - ±5.0 

- 4.0 - 40.0 
I 

40 120 - 160 

0.1 0.3 - 0.4 
0.2 0.6 - 0.8 

UNIT 

V 

f-lA 

f-lA 

rnA 
rnA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC423P 

AC ELECTRICAL CHARACTERISTICS (t r =tf=6ns t CL=50pF) 

PARAMETER SYMBOL TEST Ta=25°C Ta=-40rv85°C UNIT 
CONDITION VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 124 240 - 300 
4.5 - 31 48 - 60 

(At B - Qt Q) tpHL 6.0 - 26 41 - 51 
- ------------ -

Propagation Delay Time tpLH 2.0 - 100 195 - 245 

(CLR - Q) tpHL 4.5 - 25 39 - 49 
Qt 6.0 21 33 - 42 -_._--f---------r-------- j-------- -------1-- ns 

Minimum Pulse Wdith tw(H) 2.0 - 30 75 - 95 

(At tw(L) 4.5 - 8 15 - 19 
B) 6.0 - 7 13 - 16 

--f------~ j-----------~r-

2.0 - 30 75 - 95 
Minimum Clear Pulse Width tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 
--f----

2.0 - - 0 - 0 
Minimum Clear Removal Time t rem 4.5 - - 0 - 0 

6.0 - - 0 - 0 
Output Pulse Width Error 
Between Circuits In Same 6TwOUT - ±1 - - - % 
Package 

--1---

Cx=100pF 2.0 - 412 - - -
4.5 - 74 - - - ns 

Rx=lk~2 6.0 63 - -- -
Minimum Retrigger Time trr 2.0 - 4.9 - -Cx=O.OluF -

4.5 - 1.1 - - - jJs 
Rx=lk~ 

6.0 1.0 - - - -
Tout Cx=O 

Minimum Output Pulse Width (MIN) Rx=lk~ 
4.5 - 118 - - - ns 

Cx=100pF 
4.5 1.0 -Rx=lOk~ - - - jJS 

Output Pulse Width Tout 
Cx=O.luF 
Rx=100k~ 4.5 - 4. 7 - - - ms 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 

Capacitance CpD(l) - 113 - - -

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.)=CPD·VCC·fIN+Icc'·Duty/lOO+ICC/2 (per monostable) 

CICC': Active Supply Current) 

(Duty: %) 
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TOSHIBA INTEGRATED CIRCUIT IECHNICAL DATA 

TC74HC423P 

OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE ICC(opr.) TEST WAVEFORM 

~ (EXTERNAL .H.ESISTO.H.(Rx)~lOkn; twuUT=K- Cx-Ex ) 

E--< 
:z< 
~ 
~ :10.'7 --t---

:z<~ ~ o u 
U H 

----- 1--'-"-' --
lQ --

p.G. lQ --
:r:: ~ -r--t--
E--< ~ -r---t--~--~ __ ~ 

IHx/C x 

~cx 2Q 
Cx= O.OJ,IlB' 

~ '-./ u.5 f-----.--f---+-- t---+--·-li·-·----+---~--r==:: 
~ I-- I : Cx~?: 01/11<' 1 ....., 2 Hx/C x 

LJ') 
lCx 2Q 

::i1 

23 
;::J 
~ 

E--< 
;::J 

~ 
E--< 
;::J 

o 

I 

I 

3 

SUPPLY 

i 

! 

! 
4 

VOLTAGE 

:) 

VCC(V) 

2A 
~B GND 

;«: TRANSITION TIME 01:" INPUT WAVEFORM 

IS THE SAME AS THAT IN CASE OF 

SWITCHING CHARACTERISTICS T.B;ST. 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

B 

A 

B 

CL 

~50% \1 ~O% --

I tw ,~--------------------------------------------

I- ----j \~~ tw --II 
1\ 507e jc~_ 

~-.+--~~~ 

GND 

VCC 

GND 

6n s 6n s 

~
07e ----

9u7o I 50%50% 

--------------- 10% I' 10% , ..... ---------
6ns 6ns t I 

GND 

90% TIOw9.~o-----------~----------------VCC ~ il,

" rr .1 

JO% 10% __ 6ns ons --If.--- .-------- G N D 

1-~~--~--------------------90'10 : Vee 
50% I 

"F---~ I 10% ---1..-. 
tw(L) -L.-~~ 

tpHL 

5070 

----- OND 

twOUT+ \-rr .-... ----------...... --f-- V l: H 

50% i"--
VOL 

I, t pLH -..5_0_% ____ ---J 

_____ ~.lOf;HL 
90% ~ ___ r--_:~~11 50% 

10% _ J \\.. __________ .....JL-- ::::: 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC423P 

twOUT - Cx CHARACTERISTICS (TYP.) trr - VCC CHARACTERISTICS (TYP.) 

Vee 4.5V 

CL= 50pF 
Y 

Ta= 25°C 

,....., 
10 3 

VRx= 1.0 MU l/'V 

~ 

,....., 10 
rJ) 

2, 
'-' 

E-< Y 
!:) 
0 
:;:: 

./ V1 x=100kU I/
V +-' 

10 2 

::r:: 
E-< 
1=1 
H 

H 1\ H 

~ +-' 

~ '" H ~ E-< ~=0.01,l.tF 
I:t:; 1 
iII 

:;:: 11 0 
0 

iII 1/ /VRx=10kU l/ (J) 

H 10 
~ 

H 

~ 
~ [\ 

E-< 
!:) 

il< V- II' 
E-< 
::0 V / RX=1kU 0 

1 

::;0 \ !:) 
::;0 '\. H 
;z; 

~ H C x 100pF ::;0 0.1 -~ 

V-
I 

10- 1 0 1 2 :3 4 5 6 

10 2 10 3 104 SUPPLY VOLTAGE Vec (v) 
EXTERNAL CAPAC ITOR Cx (pF) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL D '-"-'----' 

CMOS DIGITAL INTEGRATED CI~UIT 

TC74HC540P/F 
TC74HC541P/F 

PRELIMINARY 

TC74HC540P/F 
TC74HC541P/F 

OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
OCTAL BUS BUFFER WITH NON INVERTED 3-STATE OUTPUTS 

The TC74HC540 arid TC74HC541 are high speed CMOS 
OCTAL BUS BUFFER fabricated with silicon gate C2MOS 
technology. 
They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 
The TC74HC540 is non-inverting type. The TC74HC541 is 
inverting type. If either Gl or G2 are high, the ter
minal outputs are in the high-impedance state. 
All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 
• High Speed tpd=llns(Typ.) at VCC=5V 

• Low Power Dissipation •.•••• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability .............. 15 LSTTL Loads 

• Symmetrical Output Impedance •..• I IOHI=IOL=6mA(Min.) 

• Balanced Propagation Delays •....••.•.••.•• tpLH=tpHL 

• Wide Operating Voltage Range •...••• VCC(Opr.)=2V'V6V 

• Pin and Function Compatible with 74LS540/54l 

NOTICE FOR APPLICATION 
It is prohibited to apply a signal to a bus terminal 
when it is in output mode. 
And 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 or 
BUS TE&~INATOR IC (TC40ll7BP). 

TRUTH TABLE 

INPUTS 

Gl G2 An 
H X X 

X H X 

L L H 
L L L 

OUTPUT 
Yn* Yn i : 

Z Z 
Z 'Z 
L L 
L H 

X: Don't Care 

Z: High Impedance 

*: Yn HC541 
Yn ..... HC540 

DIP20(3D20A-P) 

w~ 
MFP20(F20GA-P) 

PIN ASSIGNMENT (TOP VIEW) 

TC74HC540 

Gl 1 m Vee 

Al 2 19 G2 

A2 3 18 Yl 

A3 4 17 Y2 

A4 5 16 Y3 

A5 6 15 Y4 

A6 7 14 Y5 

A7 .8 13 Y6 

AS 9 12 Y7 

GND 10 11 Y8 

TC74HC541 

Gl 1 

Al 2 

A2 3 Yl 

A3 4 Y2 

A4 5 6 Y3 

A5 6 Y4 

A6 7 Y5 

A7 8 Y6 

AS 9 Y7 

GND 10 YS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC540P/F 
TC74HC541P/F 

CIRCUIT DIAGRAM (Per Circuit) 

TC74HC540 TC74HC541 

...--..---+---vee r------..--t---r--v cc 

A 

G2 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Vo It age Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 
DC VeC/Ground Current ICC 
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature lOsec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYr-lBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

A-----+---i 

y 

G2 

VALUE 

-O.S'\, 7 

-0:5 '\, VCc+0.5 

-0 . 5 '\, V CC+O . 5 

±20 

±20 

±35 

±70 

SOO(DIP)* 
180 (MFP) 

-65 '\, 150 

300 

LUlIT 

2 '\,6 

o '\, VCC 

o '\, VCC 

-40'\, 85 

o "J 1000 (VCC=2. OV) 
o '\,500(VCC=4.5V) 
o '\, 400 (VCC=6. OV) 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

y 

-J~ SOOmH in the range of 
Ta=-40°C '" 65°C and from 
Ta=6SoC up to 85°C derating 
factor of -lOmW/oC shall 
be applied until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 
+--....e----0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DC ELECTRICAL CHARACTERISTICS 

TC74HC540P/F 
TC74HC541 PtF 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

2.0 1.5 - - 1.5 -High-Level 
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - 4.2 --

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
VIN=VIH IOH=-20IJA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 6.0 5.9 6.0 - 5.9 - V 

Output Voltage or, VIL IOH=-6mA 4.5 4.18 4.31 - 4.13 -
IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL= 2O IJA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

VOL V Output Voltage or VIL IOL=6mA 4.5 - 0.17 0.26 - 0.33, 
IOL=7.8mA 6.0 - 0.18 0.26 - 0.33 

3-State Output VIN=VIH or VIL Off-State IOZ 6.0 - - ±0.5 - ±5.0 
Current VOUT=VCC or GND 

Input Leakage lIN VIN=VCC or G1TD 6.0 - - ±O.l - ±l.O ]JA 
Current 
Quiescent 

ICC VIN=VCC GND 6.0 4.0 40.0 Supply Current or - - -

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

PARAMETER SYMBOL TEST CONDITION r---
Ta=25°C Ta=-40"-'85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 25 60 - 75 

Output Transition Time 
tTHL 

4.5 - 7 12 - 15 
6.0 - 6 10 - 13 

tpLH 2.0 - 52 105 - 130 
Propagation Delay Time TC74HC540 4.5 - 13 21 - 26 ns 

tpHL 
6.0 - 11 18 - 22 

tpLH 2.0 - 56 115 - 145 
Propagation Delay Time TC74HC541 

tpHL 
4.5 - 14 23 - 29 
6.0 - 12 20 - 25 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC540P/F 
TC74HC541P/F 

AC ELECTIRCAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION r--
Vec 

tpLZ 2.0 
Output Enable Time tpZH 

RL=lkS"l 4.5 

6.0 

tpLZ 2.0 
Output Disable Time RL=lkS"l 4.5 

tpHZ 
6.0 

Input Capacitance eIN 

Output Capacitance COUT 

Power Dissipation TC74HC540 

Capacitance 
CpD(l) 

TC74HC541 

MIN. 

-
-
-
-
-
-
-

-

-

-

Ta=25°e Ta=-40'V85°C 
UNIT 

TYP. MAX. MIN. MAX. 

72 145 - 180 

18 29 - 36 
15 25 - 31 

ns 
88 160 - 200 
22 32 - 40 

19 27 - 34 

5 10 - 10 

10 - - -
pF 

33 - - -

36 - - -

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 

SWITCHING CHARACTERISTICS TEST CIRCU1T AND WAVEFORM 
TC74HC540 

Vee Vee 

6ns 6ns 6ns 6ns 6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC540P/F 
TC74HC541P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM (Continued) 

TC74HC541 

6ns 6ns 6ns 

vee 

GND 

VOH 

VOL 

ICC(Opr.) TEST CIRCUIT 

TC74HC540 

X)---+-OUT 

6ns 

vee 

GND 

VOL 

6ns 6ns 

INPUT tr!l<l% :rt=---+----- Vee 

~o~' . ~'----- GND 

The other inputs are connected VCC 

line or GND line. 

Test circuit of the TC74HC541 is the same as this. 

GND 
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. rOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HCT540P/F 
§TC74HCT541 P/F CMOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 
TC74HCT540P/F OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS 
TC74HCT541 P/F OCTAL BUS BUFFER WITH NONINVERTED 3-STATE OUT ...... P.:,..UT--.:;S ________ ----, 

The TC74HCT540 and TC74HCT541 are high speed CMOS 
OCTAL BUS BUFFER fabricated with silicon gate C2MOS 
technology. 
This device may be used as a level converter for inter
facing TTL or NMOS to High Speed CMOS. The inputs are 
compatible with TTL, NMOS and CMOS output voltage 
levels. 
They achiev$. the hiEh speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power 
dissipation. 
The TC74HCT540 is non-inverting type. The TC74HCT541 
is inverting type. If either GI or G2 are high, the 
terminal outputs are in the high-impedance state. 
All inputs are equipped with protection circuits 
against static discharge or transient excess voltage. 

FEATURES: 
• High Speed t pd=13ns(T540) at VCC=5V 

16ns(T54l) 

• Low Power Dissipation ••..••. ICC=4~A(Max.) at Ta=25°C 

• Compatible with TTL outputs VIH=2V(Min.) 
VIL=0.8V(Max.) 

• Output Drive Capability ••••••.••.••.•• 15 LSTTL Loads 

Symmetrical Output Impedance .•••• !IOH!=IOL=6mA(Min.) 

• Balanced Propagation Delays 

• Pin and ~unction Compatible with 74LS540/54l 

NOTICE FOR APPLICATION 
It is prohibited to apply a signal to a bus terminal 
when it is in output mode. 
And 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 or 
BUS TERMINATOR IC (TC40ll7BP). 

TRUTH TABLE 

INPUTS OUTPUTS 
Gl G2 An Yn"~ Yn''< X: Don't Care 
H X X Z Z 
X H X Z Z 

Z: High Impedance 

L L H L L *: Yn HCT541 

L L L L H Yn HCT540 

DIP20(3D20A-P) 

m9 
I 

MFP20(F20GA-P) 

PIN ASSIGNMENT (TOP VIEW) 

TC74HCT540 

Gl 1 20 Vee 

Al 2 19 G2 

A2 3 18 Yl 

A3 4 1'7 Y2 

A4 5 16 Y3 

A5 6 15 Y4 

A6 '7 14 Y5 

A'7 8 13 Y6 

A8 9 12 Y'7 

GND 10 11 Y8 

TC74HCT541 

Gl 1 20 Vee 

Al 2 19 G2 

A2 3 18 Yl 

A3 4 1'7 Y2 

A4 5 16 Y3 

A5 6 15 Y4 

Ad 14 Y5 

A'7 13 Y6 

A8 9 12 Y'7 

GND 10 11 Y8 
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CIRCUIT DIAGRAM (Per Circuit) 

TC74HCT540 

ABSOLUTE MAXIHUM RATINGS 
PARA~1ETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

De Output Current lOUT 
De Vee/Ground eurrent lee 
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature LOsee TL 

RECOMMENDED OPERATING CONDITIONS 
PARAivlETER snlBOL 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature ~opr 

Input Rise and Fall Time t r , tf 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT540P/F 
TC74HCT541P/F 

TC74HCT541 

~_--+--_- v C C 

A----~-I 

G2 

VALUE 

-0.5 'U 7 

-0 . 5 'U Ve C+O . 5 

-0 . 5 'U V CC+O . 5 

±20 

±20 

±3S 

±70 

500 (DIP) ~'~ 
180 (MFP) 

-65 'U 150 

300 

LUIIT 

4.5'U5.S 

o 'U Vee 

o n~ Vee 

-40 ,~ 85 

o n J 500 

UNIT 

V 

V 

V 

mA 

rnA 

rnA 

rnA 

mt.J 

°e 

°e 

UNIT 

V 

V 

V 

°e 

ns 

y 

* SOOmW in the range of 
Ta=-40°C'U 65°C and from 
Ta=6SoC up to 85°C derat
ing factor of -lOmW/oC 
shall be applied until 
300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT540PtF 
TC74HCT541 PtF 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level VIH Input Voltage 

Low-Level 
Input Voltage 

VIL 

High-Level VIN=VIH or I OH=-20lJA 

Output Voltage 
VOH 

VIL IOH=-6rnA 

Low-Level VIN=VIH or IOL=20J1A 

Output Voltage VOL 
VIL I OL=6rnA 

3-State Output 
VIN=VIH or VIL Off-State 102 

Current VOUT=VCC or GND 

Input Leakage 
Current lIN VIN=VCC or GND 

ICC VIN=VCC or GND 
Quiescent 

Supply Current Per Input: VIN=2.4V or 
IC O.5V 

Other Input: VCC or GND 

- Ta=25°C 
VCC MIN. TYP. 
4.5 

2.0 -
5.5 
4.5 

- -
5.5 

4.5 4.4 4.5 

4.5 4.18 4.31 

4.5 - 0.0 

4.5 - 0.17 

5.5 - -

5.5 - -
5.5 - -

5.5 - -

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

r--- Ta=25°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. 

tTLH 
4.5 7 Output Transition Time -

tTHL 

Propagation Delay Time 
tpLH 

TC74HCT540 4.5 16 -
tpHL 

Propagation Delay Time 
tpLH 

TC74HCT541 4.5 19 -
tpHL 

Output Enable Time 
tpLZ 

4.5 23 RL=lk~ -
tpZH 

Ta=-40'V85°C 
UNIT 

MAX. MIN. MAX. 

- 2.0 - V 

0.8 - 0.8 V 

- 4.4 -
V 

- 4.13 -
0.1 - 0.1 

V 
0.26 - 0.33 

±O.S - ±S.O 

J1A 
±O.l - ±1.0 

4.0 - 40.0 

2.0 - 2.9 rnA 

Ta=-40'V85°C 
UNIT 

~'{. MIN. MAX. 

12 - 15 

26 - 32 

ns 

30 - 36 

36 - 44 
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Output Disable Time 
tpLZ 

RL=lkS"l 
tpHZ 

Input Capacitance CIN · 

Output Capacitance COUT 

Power Dissipation TC74HCT540 
CPD(l) 

Capacitance TC74HCT541 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

......---- Ta=25°C 

VCC MIN. TYP. 

4.5 - 23 

- 5 

- 10 

- 37 

- 39 

TC74HCT540P/F 
TC74HCT541P/F 

Ta=-40"-'85°C UNIT 
MAX. MIN. MAX. 

33 - 39 ns 

10 - 10 

- - -
pF 

- - -
- - -

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. 
ICC (Opr.)=CpD • VCC· fIN+ I CC/ 8 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT AND WAVEFORM 

INPUT 
A 

OUTPUT 
(AT FOSITIVE PUlSE) 

y 

OUTPUT 
(AT NmATIVE RllSE) 

Y 

3.0 V 

OV 

VOH 

VOL 

VOH 

VOL 

tpLZ, tpHZ, tpZL, t-pZH 

INPUT 

G 1.3 V 

OUTPUT 

tpZL 

OUTPUT 

tpZH 
tpHZ 

3.0V 

OV 

VOH 

VOL 

VOH 

VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT540PtF 
TC74HCT541 PtF 

ICC(Opr.) TEST CIRCUIT 

TC74HCT540 

OUT 

6ns 6ns 

Vee 

GND 

The other inputs are connected Vec 
line or GND line. 

Test circuit of the TC74HCT541 is the same as this. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAt 

C2MOS DIGITAL INTEGRATED CIRCUIT 

TC74HCT563~ 
TC74HCT573~ 
PRELIMINARY 

OCTAL D-TYPE LATCH WITH 3-STATE OUTPUT (TTL INPUT LEVEL) 
TC74HCT563P INVERTING 
TC74HCT573P NON-INVERTING 

The TC74HCT563 and TC74HCT573 are high speed CMOS 
OCTAL LATCH with 3-STATE OUTPUT fabricated with silicon 
gate C2MOS technology. 
These devices may be used as a level converter for in
terfacing TTL or NMOS to High Speed CMOS. The inputs 
are compatible with TTL, NMOS and CMOS output voltage 
levels. 00 

They achieve the high speed operation similar to equiv-
alent LSTTL while maintaining the CMOS low power dis
sipation. 
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 in high level, the Q outputs will 
follow the data input precisely or inversely. When 
the LE is take low, the Q outputs will be latched pre
cisely or inversely at the logic level of D input data. 

DIP20(3D20A-P) 

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 outputs will be in a 
high impedance state. 
The application designer has a choice of combination of 
inverting and non-inverting outputs. 
The three-state output configuration and the wide choice 
of outline will make the bus-organized system simple. 
All inputs are equipped with protection circuits against 
static discharge or transient excess voltage. 

FEATURES: 
• High Speed t pd=20ns(Typ.) (Vcc=5V) 

• Low Power Dissipation •.•••.•• ICC=4~A(Max.)(Ta=25°C) 

• Compatible with TTL outputs •••••••.••• VIH=2V(Min.), 
V I L = 0 .8 V (Max. ) 

• Output Drive Capability •••••••.••.••• 15 L5TTL Loads 

• Symmetrical Output Impedance •••••••.•• IIOHI=IOL=6mA 

• Pin and Function Compatible with 74L5563/573 

TRUTH TABLE 

INPUTS OUTPUTS 
OE LE D Q,(HCT573) Q,(HCT563) 

H x X HZ HZ 
L L X Q,n Q,n x : DON I T CARE 
L H L L H HZ: HIGH IMPEDANCE 
L H H H L 

Q,n : ~Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT 
IS TAKEN LOW LOGIC LEVEL. 

PIN ASSIGNMENT (TOP VIEW) 

TC74HCT563 

OE 1 

DO 2 

Dl 3 

D2 4 

D3 5 

D4 6 

D5 7 

D6 8 

D7 9 

GND 10 

TC74HCT573 

20 VCC 

19 Q,O 

18 Ql 
17 Q,2 

16 Q,3 

15 Q,4 

14 Q,5 

13 Q,6 

12 Q,7 

11 LE 

20 Vce 
19 Q,O 

18 Q,1 

17 Q,2 

16 Q,3 

15 Q,4 

14 Q,5 

13 Q,6 

12 Q,7 

11 LE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL.DATA 

TC74HCT563P 
TC74HCT573P 

LOGIC DIAGRAM 
TC74HCT573 

T.G74HCT563 

DO Dl D2 D3 D4 D5 D6 D7 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 
-----

Input Voltage VIN 
-~ f-----

Output Voltage VOUT 

LIMIT 

4.5 '\, 5.5 

o '\, Vce 
1---------

o '\, Vee 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

TC74HCT563P 
TC74HCT573P 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

------~ ----f-------------- ---- INPUT OUTPUT 
Operating Temperature Topr -40'\, 85 °e 

--
Input Rise and Fall Time t r , tf 

0 '\,500(Vee=4.5V) ns 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°e Ta=-40'V85°C UNIT PARAMETER SYMBOL TEST CONDITION 

Vec MIN. TYP. MAX. MIN. MAX. 

4.5 
High-Level VIH 2.0 - - 2.0 -

2 
Input Voltage 5.5 

Low-Level 4.5 

Input Voltage 
VIL 2 - - 0.8 - 0.8 

5.5 V 
High-Level VIN=VIH or IOH=-20)JA 4.5 4.4 4.5 - 4.4 -

VOH 
Output Voltage VIL IOH=-6rnA 4.5 4.18 4.31 - 4.13 -

Low-Level VIN=VIH or IOL=20)JA 4.5 - 0.0 0.1 - 0.1 
VOL 

Output Voltage VIL I OL=6rnA 4.5 - 0.17 0.26 - 0.33 

3-State Output 
102 

VIN=VIH or VIL 
5.5 Off-State - - ±0.5 - ±5.0 

Current VOUT=VCC or GND 
Input Leakage )JA 

Current lIN VIN=VCC or GND 5.5 - - ±O.l - ±1.0 

Quiescent ICC VIN=VCC or GND 5.5 - - 4.0 - 40.0 

Supply Current IC 
Per input: VIN=2.4V 

or 0.5V 5.5 - - - rnA 
Other input:VCC or GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT563P 
TC74HCT573P 

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

PARAMETER SYMBOL TEST CONDITION VCC MIN. 

tTLH 4.5 -Output Transition Time 
tTHL 

Propagation Delay Time tpLH 

Q) 4.5 -
(LE - Q, tpHL 

Propagation Delay Time tpLH 

Q) 4.5 -
(D - Q, tpHL 

Minimum Pulse Width tw(H) 4.5 -
(LE) 

Minimum Set-up Time ts 4.5 -

Minimum Hold Time th 4.5 -

3-State Output tpZL 
RL=lkSl 

Enable Time 4.5 -
tpZH 

3-State Output tpLZ 
RL=lkSl 4.5 -

Disable Time tpHZ 

Input Capacitance CIN -
Output Capacitance COUT -
Power Dissipation TC74HCT563 -

CpD(l) 
Capacitance TC74HCT573 -

Ta=25°C Ta=-40'V85°C 
UNIT 

TYP. MAX. MIN. MAX. 

7 12 - 19 

24 38 - 48 

22 35 - 44 

8 15 - 19 

ns 

2 10 - 13 

- 5 - 5 

18 35 - 44 

26 37 - 46 

5 10 - 10 

10 - - -
pF 

41 - - -
41 - - -

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer 

to Test Circuit). 

Average operating current can be obtained by the equation hereunder. 

ICC (Opr. )=CPD • VCC • fIN + Icc/8 (per Latch) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

D 

LE 

Q. 

6ns 6ns 

3.0V 

OE 1.3 V 
OV 

Q.,Q. 

Q.,Q. 

6ns 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

6ns 

6ns 

TC74HCT563P 
TC74HCT573P 

,-------+-"""\ ----:--- V 0 H 

1.3 V 

Vcc 

OE 

(NOTE) 
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 VCC LINE. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT563P 
TC74HCT573P 

ICC(O r.) TEST CIRCUIT 

.......... ----100 

D1 
D2 

D3 

D4 

D5 
D6 

D7 

OE 

VCC=5V 

ALL OUTPUTS 

OPEN 

INPUT 

6ns 6ns 

10'7'0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT" ! 
----I, 

C2MOS DIGITAL INTEGRATED CIRCUIT 

TC74HCT564~ 
TC74HCT574~ 
PRELIMINARY 

OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUT (TTL INPUT LEVEL) 
TC74HCT564P INVERTING 
TC74HCT574P NON-INVERTING 

The TC74HCT564 and TC74HCT574 are high speed CMOS 
OCTAL FLIP-FLOP with 3-STATE OUTPUT fabricated with 
silicon gate C2MOS technology. These devices may be 
used as a level converter for interfacing TTL or NMOS 
to High Speed CMOS. The inputs are compatible with 
TTL, NMOS and CMOS output voltage levels. These ICs 
achieve the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 
These 8-bit D-type flip-flops are controlled by a clock 
input(CK) and a output enable input(OE). On the posi
tive transition of clock, the Q outputs will be set 
precisely (HCT574) or inversely (HCT564) to the logic 
state that were setup at the D inputs. 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 outputs will be in a high imped
ance 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 engi
neer has a choice of combination of inverting and non
inverting outputs. The 3-state output configuration 
and the wide choice of outline will make the bus
organized systems simple. All inputs are equipped with 
protection circuit against static discharge or tran
sient excess voltage. 

FEATURES: 
• High Speed •••••••.•••.••.•• fMAX=4lMHz(TYP.)(VCC=5V) 

• Low Power Dissipation •.•••••. ICC=4~A(Max.)(Ta=25°C) 

• Compatible with TTL outputs •.••.••.•.. VIH=2V(Min.), 
VIL=O.8V(Max.) 

• Output Drive Capability .••.••.•.•.... 15 LSTTL Loads 

• Symmetrical Output Impedance .•••• IIOHI=IOL=6mA(Min.) 

• Pin and Function Compatible with 74LS564/574 

TRUTH TABLE 

INPUTS 

OE CK D 

H x X 

L L- x 
L S L 

L S H 

OUTPUTS 

Q.(HCT574) Q.(HCT564) 

HZ HZ 

Q.n Q.n 

L H 

H L 

x : DON I T CARE 

HZ : HIGH IMPEDANCE 

Q.n : NO CHANGE 

---------------------------------------------------475------------------

DIP20(3D20A-P) 

PIN ASSIGNMENT (TOP VIEW) 

TC74HCT564 

OE 1 

DO 2 

Dl 3 

D2 4 

D3 5 

D4 6 

D5 7 

D6 8 

D7 9 

GND 10 

TC74-HCT574 

20 VCC 

19 Q.O 

18 CIT 
17 Q.2 

16 Q.3 

15 Q.4 

14 Q.5 

13 Q.6 

12 Q.7 

11 OK 

20 VCC 

19 Q.O 

18 Q.l 

17 Q.2 

16 Q.3 

15 Q.4 

14 Q.5 

13 Q.6 

12 Q.7 

11 CK 

-----TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT564P 
TC74HCT574P 

LOGIC DIAGRAM 
TC74HCT574 

TC74HCT564 

DO Dl D2 D3 D4 D5 D6 D7 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr, tf 

LIMIT 

4.5 "-' 5.5 

0,,-, Vee 

0"-' Vce 

-40"-' 85 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

TC74HCT564P 
TC74HCT574P 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

0 ,\,500 (Vee=4. SV) ns 

DC ELECTRICAL CHARACTERISTICS 

! Ta=25°C Ta=-40"-'85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

High-Level 4.5 
VIH 2 2.0 - - 2.0 -

Input Voltage 5.5 

Low-Level 
4.5 

VIL 2 - - 0.8 - 0.8 
Input Voltage 

5.5 V 
High-Level VOH VIN=VIH or I OH=-20jlA 4.5 4.4 4.5 - 4.4 -
Output Voltage VIL IOH=-6rnA 4.5 4.18 4.31 - 4.13 -

Low-Level VIN=VIH or IOL=20jlA 4.5 - 0.0 0.1 - 0.1 

Output Voltage 
VOL 

VIL IOL=6rnA 4.5 - 0.17 0.26 - 0.33 

3-State Output VIN=VIH or VIL 
Off-State IOZ 5.5 - - ±0.5 - ±5.0 
Current Vour=Vcc or GND 

Input Leakage lIN 
jlA 

Current VIN=VCC or GND 5.5 - - ±O.l - ±1.0 

Quiescent ICC VIN=VCC or GND 5.5 - - 4.0 - 40.0 

Supply Current Per input: VIN=2.4V or 
IC 0.5V 5.5 - - - rnA 

Other input:VcC or GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT564P 
TC74HCT574P 

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

PARAMETER SYMBOL TEST CONDITION Ta=25°C 

VCC MIN. TYP. 

tTLH 
Output Transition Time 4.5 - 7 

tTHL 

Propagation Delay Time tpLH 
4.5 - 26 

(CLOCK - Q) tpHL 

Maximum Clock 
fMAX 4.5 22 38 

Frequency 

Minimum Pulse Width tw(H) 
4.5 - 8 

(CLOCK) tw(L) 

Minimum Set-up Time ts 4.5 - 1 

Minimum Hold Time th 4.5 - -

3-State Output tpZL 
RL=lkn 4.5 - 18 

Enable Time tpZH 

3-State Output tpLZ 
RL=lkn 4.5 - 26 

Disable Time tpHZ 

Input Capacitance CIN - 5 

Output Capacitance COUT - 10 

Quiescent TC74HCT564 - 60 

Supply Current 
CpD(l) 

TC74HCT574 - 57 

Ta=-40rv85°C 
UNIT 

MAX. MIN. MAX. 

12 - 15 

ns 

41 - 51 

- 18 - MHz 

15 - 19 

10 - 13 

5 - 5 ns 

35 - 44 

37 - 46 

10 - 10 

- - -
pF 

- - -

- - -

Note (1): CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC (Opr.) =CPD • VCC • fIN + Icc/8 (per Flip-Flop) 

And the CpD when N pcs of FLIP-FLOP operate, can be gained by the following 

equation. CPD(TOTAL)=40 + 20 x N [pF] (TC74HCT564) 
CPD(TOTAL)=37 +20 x N [pF] (TC74HCT574) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

D 

CK 

3V 

OE 
OV 

OUTPUT 

OUTPUT 

3V 

OV 

3V 

VOH 

VOL 

VOH 

VOL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

fMAX. 

D 

CK 

TCK 

Q. 

~ Q. 

{CLOCK DU:Y : 

f MAX = TCK 

(NOTE) 

OE 

(NOTE) 

TC74HCT564P 
TC74HCT574P 

3V 

OV 

X 
50% 

VCC 

RL T 
fL I 

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 VCC LINE. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT564P 
TC74HCT574P 

ICC(Opr.) TEST CIRCUIT 

'--..._--ICK 

r--+---I DO 

Dl 

D2 
D3 

D4 

D5 

D6 
D7 

OE 

Vee = 5V 

ALTJ OUTPUTS 

OPEN 

6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ! 

===::l 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC595--====1 
PRELIMINARY 

TC74HC595P 8-BIT SHIFT REGISTER / LATCH (3-STATE) 

The TC74HC595 is a high speed CMOS 8-BIT SHIFT REGISTER 1 LATCH fabricated with 
silicon gate C2MOS technology. It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low power dissipation. The TC74HC595P 
contains an 8-bit static shift register which feeds an 8-bit storage register. Shift 
operation is accomplished with the positive going transition of the SCK input. The 
output register is loaded with the contents of the shift register on the positive going 
transition of the RCK input. Since RCK and SCK signal are independently, parallel 
outputs can be held a stable data during the shift operation. And, since the parallel 
outputs have 3-state construction, it can be directly connnected to 8-bit busline. 
This register can be applied to serial-to-parallel conversion, data receivers, etc. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
High Speed ............... fMAX=55MHz(Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=4wA(Max.) at Ta=25°C 

• High Noise Immunity ......•. VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ... 15 LSTTL Loads For QA 'V QH 
10 LSTTL Loads For QH' 

• Symmetrical Output Impedance .•... I IOHI=IOL=6rnA(Min.) 
For QA 'V QH 

I IOHI=IOL=4rnA(Min.) 
For QH' 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC (apr. )=2V 'V 6V 

• Pin and Function Compatible with 74LS595 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 
DC Input Voltage VIN -0 . 5 'V V CC+O .5 V 
DC Output Voltage VOUT -0.5 'V VCC+O.5 V 
Input Diode Current 11K ±20 rnA 
Output Diode Current 10K ±20 rnA 
DC Output Current(QH') lOUT ±25 rnA 
DC Output Current (QA 'V QH) lOUT ±35 rnA 
DC VCe/Ground Current ICC ±70 rnA 
Power Dissipation PD 500* mW 

Storage Temperature TSTG -65 'V 150 °c 
Lead Temperature (lOsec) TL 300 °c 
* 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 

up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP16(SD16A-P) 

PIN ASSIGNMENT 

Q,B 1 16 VCC 

Q,C 15 Q,A 

14 81 

Q,E 13 G 

12 RCK 

Q,G 11 8CK 

Q.H 7 10 8CLR 

GND ~ Q,H' 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC595P 

TRUTH TABLE 

INPUTS 

SI SCK SCLR RCK G 

X X X X H 

X X X X L 

x x L X X 

L S H X x 

H S H x x 

x I L H X x 
x T x x S x 
x i x x L x 

X DON'T CARE 

BLOCK DIAGRAM 

SERIAL IN' 

SCK 

SCLR 

RCK 

FUNC'i'ION 

QA thru QH outputs disable 
QA thru QH outputs enable 
Shift register is cleared. 
First stage of S.R. becomes "L". Other stages 
the data of previous stage, respectively. 
First stage of S.R. becomes "H". Other stages 
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. 

14 

11 

10 

12 

13 

15 

8-STAGE 

SHIFT REGISTER 

8-BIT 

STORAGE REGISTER 

3-STATE 

BUFFER 

Q,A Q,B Q,C Q, D Q, E Q,F Q,G Q,H 

PARALLEL OUTPUTS 

9 
SERIAL 

Q,H' 

VCC=16 

GND= 8 

OUTPUT 

store 

store 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC595P 

TIMI NG CHART 

SCK 

RCK----..... 

SCLR 

G-----~--+-~~-+--~--+-~-r_r_+_~~ 

Q,A 

Q,B 

Q,C ________ L--___ -' 

Q,D _______ L--_____ -' 

Q,E 
-- -- - -- +-------------' 

Q,F 
- - - - - -4-------------' 

Q,O _____ --1--------------1 

Q,H 
- - - - - - -L-_____________ ---j'---' 

I 
Q,H' r---l __________________________ ~! IL ____________________ __ 

( NOTE) ~ HIGH IMPEDANCE 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER 

Supply Voltage 
'------ ------ ----

Input Voltage 
'--
Output Voltage 
~----- ------------ ----------

SYMBOL 

Vee 

VIN 
------ --- l--------

VOUT 
-- --- f-----------

LHl1T 

2"'6 

0", Vee 

0", Vee 

UNIT 

V 

V 

V 

-40'" 85 °e Operating Temperature 
I----------------~------------~-----_+----------.,f__--------__+_--__l 

Input Rise and Fall Time t r , t f 0'\,1000 (Vee=2. OV) 

Topr 

o ~ 500(VCC=4.5V) ns 

o '" 400 (VCC=6. OV) 

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 

Vee 

IN PUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC595P 

DC ELECTRICAL CHARACTERITICS 
Ta=25°C Ta=-40'\.,85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. ~lIN . MAX. 

High-Level 2.0 1.5 - - 1.5 -

VIH 4.5 3.15 - - ~3.15 -Input Voltage 
6.0 4.2 - 4.2 - -

I 2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 11.35 
Input Voltage 

6.0 - - 1.8 -~£ 
High-Level VIN=VIH or 2.0 1.9 2.0 - 1.9 I -

VIL 
IOH=-201lA 4.5 4.4 4.5 - 4.4 -

High-Level 6.0 5.9 6.0 - 5.9 I -

Output Voltage VOH IOH=-6mA 4.5 4.18 4.31 - 4.13 -QA '\.,QH 
IOH=-7.8mA 6.0 5.68 5.80 - 5.63 -

-l V 
IOH=-4mA 4.5 4.18 4.31 - 4.13 - I 

I 
I 

QH' 
I OH=-5.2mA 6.0 5.68 5.80 5.63 I - -

2.0 - 0.0 0.1 - 0.1 I 

VIN=V1H or 
I OL=201lA 4.5 - 0.0 0.1 - 0.1 

Low-Level VIL 6.0 0.0 0.1 0.1 - -
VOL 

--~ 

Output Voltage IOL=6mA 4.5 - 0.17 0.26 - I 0.33 I QA '\.,QH 
IOL=7.8mA 6.0 - 0.18 0.26 - , 0.33 

---------' --
IOL=4mA 

QH' 
4.5 - 0.17 0.26 - : (). 331 

IOL=5.2mA 6.0 - 0.18 0.26 - ___ ~3 
Bus Terminal VIN=VIH or VIL _~.o j 3-State Off- 102 6.0 - - ±0.5 -
State Current VOUT=VCC or GND 
Input Leakage )JA 

Current lIN VIN=VCC or GND 6.0 - - ±0.1 ~+~ Quiescent ICC VIN=VCC GND 6.0 4.0 Supply Current 
or - -

- 1
40 . 0 I 

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

Ta=25°C Ta=-40'\.,85°el UNIT 
PARAMETER SYMBOL TEST CONDITION VCC MIN. TYP. MAX. MIN. MAX. 

Output Transition Time tTLH 2.0 - 25 60 - 75 
4.5 - 7 12 - 15 

(Qn) tTHL 6.0 6 10 - 13 

Output Transition Time tTLH 
2.0 - 30 75 - 95 I 
4.5 - 8 15 - 19 ns 

(QH' ) tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 80 160 - 200 
tpLH 

4.5 - 20 32 - 40 
(SCK - QH') tpHL 6.0 - 17 27 - 34 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC595P 

AC ELECTRICAL CHARACTERISTICS (Continued) 
Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 
2.0 - 88 175 - 220 

Propagation Delay Time 
44 tpHL 4.5 - 22 35 -

(SCLR - QH') 6.0 - 19 30 - 37 

2.0 88 175 220 
ns 

Propagation Delay Time tpLH - -
4.5 - 22 35 - 44 

(RCK - Qn) tpHL 6.0 - 19 30 - 37 

Maximum Clock 2.0 6 12 - 5 -
f MAX 4.5 30 50 - 25 - MHz 

Frequency 6.0 35 59 - 28 -
Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(SCK~ RCK) tw(L) 6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 
tW(L) 4.5 - 8 15 - 19 

(SCLR) 
6.0 6 13 - 16 -

Minimum Set-up Time 2.0 - 20 50 - 65 

(SI - SCK) ts 4.5 - 5 10 - 13 

6.0 - 4 9 - 11 

Minimum Set-up Time 2.0 - 30 75 - 95 
ts 4.5 - 8 15 - 19 

(SCK - RCK) 6.0 - 7 13 - 16 ns 
2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 
2.0 - 10 50 - 65 

Minimum Clear Removal 
t rem 4.5 - 2 10 - 13 

Time 
6.0 - 2 9 - 11 

3-State Output Enable tpZL 2.0 - 68 135 - 170 
RL=lkQ 4.5 - 17 27 - 34 

Time tpZH 
6.0 14 23 29 - -

3-State Output tpLZ 2.0 - 64 150 - 190 

tpHZ 
RL=lkQ 4.5 - 21 30 - 38 

Disable Time 6.0 - 18 26 - 33 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 254 

pF 
CPD - - - -

Capacitance 

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which 
is ca1cua1ted from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. ICC (Opr . ) =CpD • V CC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC595P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
WAVE!"ORM 1 6ns 611fl 

WAVEFORM 2 

Vce 

8CK RCK 
---- GND 

tpLH/tpHL 

90'70 VOH 

5W'o 5aro 
lOra laro 

VOL 
Q,H' 

tTLH/ tTHL 

WAVEFORM 3 WAVEFORM 4 

81 
8CK 

~-Vce 

~!JlJ70 ~G~ 
tsst-up tw 

I 1~,~--vcc 
,

50
'1

0 ~ GND 
8eK RCK 

WAVEFORM 5 WAVEFORM 6 

8eLR 

GND 

Q,H' 

_tPH"-~~ __ -I _____ _ 

5W'0 -

VCC 

8eK Q,A~Q,H 

GND 

ICC(Opr.) TEST WAVEFORM 
Vee=5V INPUT WAVEFORM 6ns 60S 

81 

8CK 

RCK 

60S 

~---

611S 

Vce 

GND 

Vce 

GND 

Vec 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC597P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC597P/F 8-8IT LATCH/SHIFT REGISTER 

The TC74HC597 is a high speed CMOS 8-BIT PARALLEL/SERIAL-IN SERIAL-OUT LATCH/ 
SHIFT REGISTER fabricated with silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
It consists of an 8-bit data register feeding an 8-bit shift register. 
The parallel data of A~H inputs is stored in the input register on the positive going 
transition of ,RCK. When the SLOAD input is held low, the input register data is 
stored into shift register. When SLOAD input is held high, the serial data input is 
enabled and the eight flip-flops perform serial shifting on the positive transition of 
SCK. A direct clear inputs sets 8-bit shift register to zero. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed .••••••••.••••• fMAX=60MHz(Typ.) at VCC=5V ~ ________________________ ~ 

• Low Power Dissipation •••••• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ........ VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ••••• !IOH!=IOL=4mA(Min.) 

• Balnaced Propagation Delays •...••..••.•••• tpLH~tpHL 

• Wide Operating Voltage Range .•.••.• VCC (Opr.)=2V ~ 6V 

• Pin and Function Compatible with 74LS597 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0. 5 ~ 7 V 
~----------- ----~- - -- -----~- ---------------------+--------1 

DC Input Voltage VIN -0. 5 ~ VCc+O. 5 V 
-------- ------------- -----------+------1 

DC Output Voltage V VOUT -0 . 5 ~ V CC+O . 5 
~------------- --:::-----I---~ f------ -- --- I-

Input Diode Current 11K ±20 mA 
f------------ --- - ---- -----1--- --- --------- ------------- ----f-------

Output Diode Current 10K +20 rnA 
f-------- ------- --- ----------- -------- f-------- ------ ------------~----

DC Output Current lOUT 
I-------~------- -----------1------- ---1----- -----~----+--------j 

±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation 

Storage Temperature 
~------------- -

Lead Temperature 10sec 

----------

-~- ---------------+-----i 

500",(DIP) 

180 (MFP) 

mW 

Tstg -65~150 °c 
---____ -I--________ +-__ -----j 

TL 300 °c 

,', 500mW in the range of Ta=-40°C ~ 65°C and from Ta=65°C 
up to 85°C derating factor of -lOrnW/oC shall be applied 
until 300mW. 

DIP16( 3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

B 1 16 VCC 

C 2 15 A 

D 3 14 SI 

E 4 13 SLOAD 

F 5 12 RCK 

a 6 11 SCK 

H 7 10 SCLR 

aND 8 9 Q.H 

(TOP VIEW) 
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TRUTH TABLE 

INPUTS 

SI SCK SCLR SLOAD RCK 

X X L H x 
x x H L X 

L S H H x 

.-H H H X 
~ 

x L H H x 

x x 
f-------f--

x x S 
x x X x L 

x; Don't Care 

BLOCK DIAGRAM 

RCK 

SERIAL INPUT 

SCK 

SLOAD 

SCLR 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC597P/F 

FUNCTION 

S.R. is cleared to "L" 
Input 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. 

15 

12 

14 

11 

13 

10 

PARALLEL INPUTS 

A BCDEFGH 

8-BIT 

INPUT REG 1ST ER 

8 - STAGE 

SHIFT REGISTER 

9 

Q.H' 

SERIAL 

OUTPUT 

VCC=16 

GND=8 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC597P/F 

LOGIC DIAGRAM 

H 

9 
Q.H' 

RCK 

SLOAD 

SCLR ~ 

SCK 
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CD 

~ a 
en 
:z: -• ,. 

SC K 

SI 

SCLR 

S LOAD 

RCK 

A 

B 

C 

D 

E 

F 
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H 

q,H 

L 

1 

L 

n n 
H l L L 

n L L L 

H 1 L L 

H I L L 

h L L L 

H 

I 
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h L L I H 

I 
I H 1 I H I L 

7 ~H H~7hL L Lr;l L 

CLEAR SERIAL SERIAL SHI FT 

SHIFT l. SHIFT 

REGISTER 4" , .. 
LOAD PARALLEL LOAD LOHD 

INPUT REGISTER SHIFT REGISTER INPUT REGISTER 

A" 

SERIAL SHIFT j 
4" 

PARALLEL LOAD 

SHIFT REGISTER 

PARALLEL LOAD 

SHIFT REGISTER 

I 
I 

H L L 

SERIAL SHIFT -
I 

PARA LLEL LOAD 

INPUT REGISTER AND 

SHIFT REGISTER 

--i 
........ 
3: 
........ 
:z 
GJ 

n 
:c 
):> 
;:0 
--i 

--i 
a en 
I 
ffi » 
Z 
--i m 
G) 
]) 

~ 
--f 

m 
0 
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~ 
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c 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC597P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER 

Supply Voltage 
~---.---.- .-._--- - - - - -_.- - ---

Input Voltage 

SYMBOL 

VCC 

VIN 

L[MIT 

2"-6 

0,,- VCC 

UNIT 

V 
1-------

V 
--_._-- ----" --- ------ - --- ----------t--.----

Output Vo ltage VOUT o ,\, VCC V 
----- _._--- -----

Operating Temperature 
-'._- -- .-

Topr 
- .-. ----.----t-.-----

-40 "- 85 0 C 

Input Rise and Fall Time t r , tf o LIOOO(VCC=2.0V) 
o ,\, ')00 (VCC=4. 5 V) ns 
o '\, 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vce MIN. 

High-Level 

Input Voltage 

Low-Level 
Input Voltage 

2.0 
4.5 

6.0 

2.0 
4.5 

6.0 

1.5 
3.15 

4.2 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

INPUT 

TYP. MAX. MIN. MAX. 

1.5 

= f3:~5-t ~ 
a 5 - 10.5 

~: ~5 = 1::!5 

UNIT 

V 

V 

High-Level 

Output Voltage 

. -~TN~ V~:TIOH=-2~"A ! : ~ ~ : ~ -I~-: f l~=- -~~Tr----=--+-----l 
VOH or V

IL 
~ _________ 6.0 _5 ~ 9 ___ ~ ___ ~___ ~ ___ 5.: 1--=--- V 

i IOH=-4mA 4.5 4.18 4.31 - 4.131-

i I OH=-5.2mA 6.0 5.68 5.80 - 5.631-
f--------- ---.-.. - .- ---

Low-Level 

Out put Vo ltage 

--. r- ---.. -.. -- 2. 0 -O-~-O--- -~~I--~---f --0--·.---1--+----1 

v::=::: I-~~;~:~-+~::-~l~~ ~±~~ --::~3j lroL=5.2mA 6.0 0.18 0.26 - 0.33 
--- --_.----.-- ------.-- - --.-.--.-.... -- --.. ----- ----- ---r-------.----t----I 

V 

Input Leakage 6 0 1 0 
Current lIN VIN=Vec or GND .0 - - +.1 - ±. 

f----.---.---- -.-.--- -.----.---.-----.-------.--.-- ---.-,----.- ----1----r---1---+----- ~A 

VIN=VCC or GND Quiescent 
Supply Current 

6.0 40.0 4.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC597P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF INPUT t r =tf=6ns) , 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40'\J85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 

tTHL 
4.5 - 8 15 - 19 
6.0 7 13 16 

Propagation Delay Time tpLH 2.0 - 72 145 - 180 

(SCK - QH') tpHL 
4.5 _. 18 29 - 36 
6.0 - 15 25 31 

Propagation Delay Time 2.0 - 92 175 - 220 
tpHL 4.5 - 23 35 - 44 ns 

(SCLR - QH') 
6.0 20 30 37 

Propagation Delay Time tpHL 
2.0 - 88 175 - 220 

4.5 - 22 35 - 44 
(SLOAD - QH') 6.0 19 30 37 

Propagation Delay Time tpLH 2.0 - 108 210 - 265 
SLOAD="L" 

(RCK - QH') tpHL 
4.5 - 27 42 - 53 
6.0 23 36 45 

2.0 6 14 - 5 -
Maximum Clock Frequenc) f MAX 4.5 30 55 - 24 - MHz 

6.0 35 65 - 28 

Minimum Pulse Width tw(H) 2.0 - 30 75 - 95 

(SCK, RCK) tw(L) 4.5 - 8 15 - 19 
6.0 7 13 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(SCLR) 
tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(SLOAD) 
tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 16 

Minimum Set-up Time 2.0 - 50 125 - 155 
ts 4.5 13 25 31 

(RCK - SLOAD) 
- -

6.0 - 11 21 26 ns 
Minimum Set-up Time 

ts 
2.0 - 20 75 - 95 

(SI - SCK) 
4.5 - 5 15 - 19 
6.0 - 4 13 16 

Minimum Set-up Time 2.0 - 20 75 - 95 
ts 4.5 - 5 15 19 -

(A ... H - RCK) 6.0 4 13 - 16 

2 .• 0 - - 0 - a 
Minimum Hold Time th 4.5 - - a - a 

6.0 - - 0 - 0 

Minimum Removal Time 2.0 - 10 50 - 65 

(SCLR, SLOAD) 
t rem 4.5 - 3 10 13 -

6.0 - 3 9 - 11 

493 ----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC597P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=2S0C Ta=-40'U8SoC 
PARAMETER SYMBOL TEST CONDITION l VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation 
CPD(l) - 76 - - -

Capacitance 

Note 1 CPD is defined as the value of internal equivalent capacitance of IC which is 
calcualted from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD • VCC • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6ns 6 ns 6ns 

SCK RCK 

GND 

iI"m"1'll"'"--------J 1---- V OH 

Q.H' Q.H' 

VCC VCC 

SCLR SLOAD 
GND GND 

VOH 
VOH 

Q.H' Q.H' 

VOL VOL 
tpHL trsm 

Vce VCC 
SCK SCK 50% 

GND GND 

,-----~ ------ VCC 

RCK 

~ _____ GND 

TOSHIBA---------------------494----------------------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC597P/F 

ICC(Opr.) TEST CIRCUIT 

VCC=5V 

Q,H' 
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===tOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC620P 
~C74HC623P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

OCTAL BUS TRANCEIVER 
TC74HC620P 3-STATE, INVERTING 
TC74HC623P 3-STATE, NON-INVERTING 

The TC74HC620 and TC74HC623 are high speed CMOS 

QUAD TRANSCEIVER fabricated with silicon gate C2MOS 

technology. They achieve the high speed operation 

similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. These IC's are intended 

for two-way asynchronous communication between data 

buses, and direction of data transmission is deter

mined by GAB, GBA, GAB and GBA inputs are equipped 

with protection circuits against static discharge or 

transient excess voltage. 

FEATURES: 

• High Speed •••••••••••• t pd=10ns[620], tdp=8ns[623] 

(Typ.) at VCC=5V 

• Low Power Disspation ICC=411A(Max.) at Ta=25°C 

• High Noise Immunity •••••• VNIH=VNIL=28% VCC (Min.) 

• Output Drive Capability •••••••••••• 15 LSTTL Loads 

• Symmetrical Output Impedance •• IIoH I=IOL=6mA (Min.) 

• Balanced Propagation Delays .•..••••.••• tpLH~tpHL 

• Wide Operating Voltage Range ••••• V CC (Opr.) =2V tV 6V 

• Pin and Function Compatible with 74LS620/623 

NOTICE FOR APPLICATION 

It is prohibited to apply a signal to a bus terminal 

when it is in output mode. And when a bus terminal 

is floating (high impedanc~ state), it is requested 

to fix the input level by means of external pull 

down or pull up resistor or BUS TERMINATOR IC 

(TC40l17BP). 

DIP20(3D20A-P) 

PIN ASSIGNMENT (TOP VIEW) 

GAB 1 

Al '2 

A2 :3 

A3 4 

A4 5 

A5 6 

A6 "I 

GAB 1 

Al 2 

A2 :3 

A3 4 

A4 5 

A5 6 

A6 "I 

A7 a 

AS 9 

GND 10 

TC"l4HC620 

TC74HC623 

20 Vcc 

19 GBA 

18 Bl 

17 B2 

16 B3 

15 B4 

14 B5 

13 B6 

12 B"I 

11 Ba 

20 Vce 

19 GBA 

18 Bl 

17 B.2 

16 B3 

15 B4 

14 B5 

13 B6 

12 B"I 

11 BS 
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TRUTH TABLE 

INPUTS 

GAB GBA 

L L 

H H 

L H 

i H L 

LOGIC DIAGRAM 

GBA 

GAB 

1-
Al 

~-

I 
A8 0---'--

I 

FUNCTION 

A Bus B Bus 

Output Input 

Input Output 

High Impedance 

High Impedance 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

OUTPUTS 

HC620 HC623 

A=B A=B 

B=A B=A 

Z Z 

Z Z 

TC74HC620P 
TC74HC623P 

TC74HC620 

-I 

Bl 

_JJ 

SAME AS ABOVE -L B8 

I 

Note: In case of TC74HC623, input inverters marked * at A bus and B bus are 
eliminated respectively. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC620P 
TC74HC623P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 

DC Input Voltage 

Bus Terminal Voltage 
Input Diode Current 

Output Diode Current 

DC Output Current 
DC Vec/Ground Current 

Power Dissipation 

Storag~ Temperature 

Lead Temperature 10sec 

SYMBOL 

VCC 

VIN 

VI/O 

11K 

10K 

lOUT 

ICC 
PD 

Tstg 

TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Bus Terminal Voltage VIlo 
Operating Temperature Topr 

Input Rise and Fall Time t'r, tf 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SY.MBOL TEST 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VIN=VIH High-Level 
VOR Output Voltage or V1L 

VALUE 
-0.51\, 7 

-0.5 I\, VCc+0.5 

-0 . 5 I\, V Cc+O . 5 

±20 

±20 

±35 

±70 

500* 

-65 I\, 150 

300 

LIMIT 

21\,6 

01\, VCC 

01\, VCC 

-40 I\, 85 

01\, 1000 (VCC=2. OV) 
o I\, 500 (VCC=4. 5V) 
o I\, 400 (VCC=6. OV) 

UNIT 

V 

V 

V 

mA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

* 500mW in the range of 
Ta=-40°C I\, 65°C and from 
Ta=65°C up to 85°C derat
ing factor of -lOmW/oC, 
shall be applied until 
300mW. 

Ir~PUT and OUTPUT 
EQUIVALENT CIRCUIT 

GAB, GBA A, B 

GND 

Ta=25°C Ta=-40l\,85°C 
CONDITION MAX. I MIN. MAX. 

UNIT 
VCC MIN. TYP. 

2.0 1.5 - - 1.5 -
4.5 3.15 - - 3.15 - V 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 I 
4.5 - - 1. 35 - 1. 35 V 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -
IOH=-20).JA 4.5 4.4 4.5 - 4.4 -

6.0 5.9 6.0 - 5.9 - V 

IOH=-6rnA 4.5 4.18 4.31 - 4.13 -
IOR=-7.8mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DC' ELECTRICAL CHARACTERISTICS (Continued) 

-PARAMETER SYMBOL TEST CONDITION VCC MIN. 

2.0 -
Low-Level I OL=20].lA 4.5 -

VOL 
VIN=VIH 6.0 -

Output Voltage 
or VIL I OL=6mA 4.5 -

I OL=7.8mA 6.0 -

Bus Terminal VIN=VIH or VIL 
3-State Off- IOZ 6.0 -
State Current VOUT=VCC or GND 

Input Lekage 
Current lIN VIN=VCC or GND * 6.0 -
Quiescent 

ICC VIN=VCC or GND 6.0 -Supply Current 

* Applicable only to GAB, GBA input. 

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

r--PARAMETER SYMBOL TEST CONDITION 
VCC l~IN . 

tTLH 2.0 -
Output Transition Time 

tTHL 4.5 -
6.0 -

Propagation Delay Time tpLH 2.0 -
tpHL 4.5 -

* 6.0 -
tpLH 2.0 -Propagation Dealy Time 
tpHL 4.5 -

*1~ 
6.0 -

3-State tpZL 2.0 -
Output Enable Time 

RL =l1ill 4.5 -
tpZH 6.0 -

3-State tpLZ 2.0 -
Output Disable Time tpHZ 

RL=ll& 4.5 -
6.0 -

Input Capacitance eIN GAB, GBA -
Bus Terminal 

Clio -
Input Capacitance An, Bn 

Power Dissipation TC74HC620 -
CPD(1) Capacitance TC74HC623 -

TC74HC620P 
TC74HC623P 

Ta=25°C Ta=-40",,85°C 
UNIT 

TYP. MAX. MIN. MAX. 

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 V 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 
--

- ±0.5 - ±5.0 

llA 
- ±O.l - ±1.0 

- 4.0 - 40.0 

Ta=25°C Ta=-40""85°C 
TYP. MAX. MIN. MAX. 

UNIT 

25 60 - 75 
7 12 - 15 
6 11 - 13 

48 100 - 125 
12 20 - 25 
10 17 - 21 -
40 85 - 105 
10 17 - 21 ns 

9 14 - 18 
74 150 - 190 
19 30 - 38 
10 26 - 33 

100 180 - 225 
25 36 - 45 
21 31 - 38 

5 10 - 10 

13 - - -
pF 

40 - - -
35 - - - i 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

I-:;C(Opr.)=CPD • VCC • fIN 
* TC74HCn?O ** ~r.74Hr.h?1 (2) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC620P 
TC74HC623P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A or B 

B or A 

(HC620) 

B or A 
(HC623) 

-----t--..;or 

tPLH 

ICC(Opr.) TEST CIRCUIT 

GAB 

GBA 

Al 

A2 

g 
10 

A8 GND 

6ns 

Vcc 

GND 

VOH 

VOL 

tTHL 
_ VOH 

VOL 

tpHL 

Bl 

B8 

Input waveform is the same as that in 
case of switching characteristics test. 

VCC 

GBA 

GND 

VOH 
A or B 

(IN-PHASE- VOL 
OUTPUTS) 

VOH 
A or B 

(OUT-OF- VOL 
PHASE-OUTPUTS) tpZH tpHZ 

CPO CALCULATION 

epD is to be calculated with the formula 
hereunder by using the measured value of 
Iee(Opr.) in the test circuit drawn left 
side. 

Iee(Opr.) 
fIN· Vee 

At dete~ining the typical value of epD, 
a relatively high frequency lMHz was 
applied for fIN, in order to eliminate 
the error from the quiescent supply 
current. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC646P 
C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC648P 

PRELIMINARY 

OCTAL BUS TRANSCEIVER/REGISTER TC74HC646P 
TC74HC648P OCTAL BUS TRANSCEIVER/REGISTER (INVERTING) 

The TC74HC646/648 are high speed CMOS OCTAL 
BUS TRfu~SCEIVER/REGISTER 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 are bus tranceiver with 3-state 
outputs, D type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directrly from the input bus or from the internal 
registers. If DIR input is held "H", Al thru 8 
become inputs and Bl thru 8 become outputs. If DIR 
input is held "L", Al thru 8 become outputs. 
Enable input G is held "H", both of A bus and B 
bus become high impedance. 
If the select inputs (SAB, SEA) are held "L", 
these bus outputs real-time. If the select inputs 
are held "H", these bus outputs the state of inter
nal flip-flops. These flip-flops change state 
state on positive going transition of the clock 
pulse (CAB, CBA). 
The TC74HC646 is non-inverting output type while 
the TC74HC648 is inverting output type. 
All inputs are equipped with protection circuits 
against static discharge or transient excess 
voltage. 

FEATURES: 

• High Speed ••••.••.••.•• t pd=27ns(Typ.) at VCC=SV 

• Low Power Dissipation •• ICC=4~A(Max.) at Ta=2SoC 

• High Noise Immunity ••.•• VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ••..••.•.. IS LSTTL Loads 

• Symmetrical Output Impedance .IIOHI=IOL=6mA(Min.) 

• Balanced Propagation Delays •.•.•••..•• tpLH~tpHL 

• Wide Operating Voltage Range ••• VCC(Opr.)=2Vrv 6V 

• Pin and Function Compatible with 74LS646/648 

NOTICE FOR APPLICATION 

DIP24(3D24A-P) 

PIN ASSIGNMENT 

OIDCK AB 1 Vee 

SELEl0l' AB 2 CIDCK Btl. 

DIRECTION 3 

Al 4 G 

A2 5 B1 

A3 6 

A4 7 

A5 S B4 

A6 9 B5 

A7 10 

AS II 

GND 12 

(TOP VIEW) 

It is prohibited to apply a signal to a bus terminal when it is in output mode. 
And 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 or BUS TERMINATOR 
IC (TC40ll7BP). 
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~ TRUTH TABLE 

~ TC74HC646 (The truth table for TC74HC648 is the same as this, but with the outputs inverted) 

i 
~ 

en = 

G DIR CAB CBA SAB SBA A B Function 

H X INPUTS INPUTS Both the A bus and the B bus are inputs. 
--- -- - --- --- - ----1------ I- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---

X X X X Z Z The output functions of the A and B bus are disabled. 
Both the A and B bus are used for inputs to the inter-

_f S X X INPUTS INPUTS nal flip-flops. Data at the bus will be stored on low 
to high transition of the clock inputs. 

L H INPUTS OUTPUTS The A bus are inputs and the B bus are outputs. 
1---- - -- --- --- ----- - ---- - -------- ---- ---- - ------ -- - -- - - --- -- ----

* L L 
X X L X H H 

The data at the A bus are displayed at the B bus. 
r 

I The data at the A bus displayed at the B bus. 
S * L L 

X L X H H 
The data of A bus are stored to the internal flip-flops 
on low to high transition of the clock pulse. 

* The data stored to the internal flip-flops are display-
X X H X X Qn ed at the B bus. 

L L The data at the A bus are stored to the internal flip-

S * flops on low to high transition of the clock pulse. X H X H H The states of the internal flip-flops output directly 
to the B bus 

L L OUTPUTS INPUTS The B bus are inputs and the A bus are outputs. 
--- --- --- -- ------f------ ----- -- - --- -- -------- - --- - - ---- - - -- --- -----

* L L 
X X X L H H 

The data at the B bus are displayed at the A bus. 

* L L The data at the B bus are displayed at the A bus. 
X S X' L The data of B bus are stored to the internal flip-

H H flops on low to high transition of the clock pulse. 

* The data stored to the internal flip-flops are 
X X X H Qn X displayed at the B bus. 

* L L The data at the B bus are stored to the internal flip-
X S X H flops on low to high transition of the clock pulse. 

H H The states of the internal flip-flops output directly 
to the A bus. 

---L------ -

Note: X; Don't Care 
Qn; The data stored to the internal flip-flops by most recent low to high transition of the 

clock inputs. 
Z; High Impedance 
* 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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LOGIC DIAGRAM 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC646P 
TC74HC648P 

TC74HC64S 

~_-OC' I----+-~+--o Bl 

ASo--L SAME AS ABOVE LI _____ _-+ ____ _ I----------l+-O BS 

~-----------OCBA 

tPB_--o< I---------{) S BA 

Note: In case of TC74HC646 output inverter maked * at A bus and B bus are 
eliminated. 

TIMING CHART 
0 __ ----____________________________________________________________ __ 

DIR 

SAB 

SHA 

CAB 

CHA 

A 

B 

A : Input 
B : Output 

Don't care 

·1 A: Output 
B: Input 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC646P 
TC74HC648P 

ABSOLUTE MAXIMUM RATINGS 
PARM1ETER 

Supply Voltage Range 

DC Input Voltage 

Bus Terminal Voltage 
Input Diode Current 

Output Diode Current 

DC Output Current 
DC Vec/Ground Current 

Power Dissipation 

Storage Temperature 

Lead Temperature 10sec 

SYMBOL 

VCC 

VIN 

VI/O 

11K 

10K 

lOUT 

ICC 

PD 

Tstg 

TL 

VALUE 

-0.5'\., 7 

-0.5 '\., VCc+O. 5 

-0 . 5 '\., V CC+O . 5 

±20 

±20 

±35 

±70 

500'~ 

-65 '\., 150 

300 

UNIT 

V 

V 

V 

mA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

* 00mW in the range of 
Ta=-40°C'\., 65°C and from 
Ta=65°C up to 85°C derat
ing factor of -lOmW/oC 
shall be applied until 
300mW. 

INPUT and OUTPUT 
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT G,DIR A,B 
CAB, CBA, SAB, SBA 

VCCVC 
Supply Vo~tage VCC 2 '\.,6 V 

Input Voltage VIN o '\., VCC V 

Bus Terminal Voltage VI/O o '\., VCC V 

Operating Temperature Topr -40'\., 85 °c 
INPUT 

Input Rise and Fall Time t r , tf o 'c, 1000 (VCC=2. OV) 
o '\., 500 (VCC=4. 5V) ns 
o '\., 400 (VCC=6. OV) 

GND 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40'\.,85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
lJNIT 

High-Level 2.0 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - - 4.2 -

.2.0 - - 0.5 - 0.5 
Low-Level VIL 

1

4
•
5 - - 1. 35 - 1. 35 V 

Input Voltage 
6.0 1.8 1.8 - - -
2.0 1.9 2.0 - 1.9 -

VIN=VIH IOH=-2O lJA 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH 
6.0 5.9 6.0, - 5.9 - V 

Output Voltage or VIL IOH=-6mA 4.5 
1

4
.

18 4.31 - 4.13 -

I I OH=-7.8mA 6.0 5.68 5.80 - I 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION r--

VCC MIN. 

2.0 -
Low-Level VIN=VIH 

IOL=20j.lA 4.5 -
VOL 6.0 -Output Voltage or VIL I OL=6mA 4.5 -

I OL=7.8mA 6.0 -
3-State Output VI~VIH or VIL 
Off-State IOZ 6.0 -
Current VOUT=VCC or GND 

Input Leakage lIN VIN=VCC 6.0 
Current * or GND -
Quiescent 

ICC VIN=VCC GND 6.0 Supply Current 
or -

* Applicable only to DIR, G, CAB, CBA, SAB, SBA input. 

AC ELECTRICAt CHARACTERISTICS (CL=50pF, Input t r =tf=6ns) 

r--
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. 

tTLH 2.0 -
Output Transition Time 4.5 -

tTHL 6.0 -
Propagation Delay Time tpLH 2.0 -

4.5 -
(BUS - BUS) tpHL 6.0 -

Propagation Delay Time tpLH 2.0 -
4.5 -

(CLOCK - BUS) tpHL 6.0 -

Propagation Delay Time tpLH 2.0 -
4.5 -

(SELECT - BUS) tpHL 6.0 -
Minimum Clock Pulse 2.0 -

tw(H) 
4.5 -

Width tw(L) 6.0 -
2.0 -Minimum Data Set-up ts 4.5 -

Time 
6.0 -
2.0 -

Minimum Data Hold Time th 4.5 -
6.0 -

Ta=25°C 

TYP. o MAX. 

0.0 0.1 

0.0 0.1 

0.0 0.1 
0.17 0.26 

0.18 0.26 

- ±0.5 

- ±O.l 

- 4.0 

Ta=25°C 

TYP. MAX. 

25 60 
7 12 
6 10 

92 180 
23 36 
20 31 

124 240 
31 48 
26 41 

112 220 
28 44 

24 37 
30 75 

8 15 
7 13 
5 50 

1 10 
1 9 

- 25 

- 5 
- 5 

TC74HC646P 
TC74HC648P 

Ta=-40'V85°C UNIT 
MIN. MAX. 

- 0.1 

- 0.1 

- 0.1 V 

- 0.33 

- 0.33 
--

- ±5.0 

- ±1.0 j.lA 

- 40.0 

Ta=-40'V85°C 
UNIT 

MIN. MAX. 

- 75 
- 15 
- 13 

- 225 
- 45 

- 38 

- 300 
- 60 
- 51 

- 275 
- 55 ns 

- 47 
- 95 

- 19 

- 16 

- 65 

- 13 

- 11 

- 30 

- 6 
- 5 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC646P 
TC74HC648P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

3-State Output Enable tpZL 

Time (G, DIR) tpZH 
RL=llti1 

3-State Output tpLZ 

Disable Time (G, DIR) tpHZ 
RL=llti1 

Input Capacitance CIN 

Output Capacitance COUT BUS I/O 

Power Dissipation 
CpD (l) Capacitance 

..----

VCC MIN. 

2.0 -
4.5 -
6.0 -
2.0 -
4.5 -
6.0 -

-

-
-

Ta=25°C Ta=-40 85°C 
UNIT 

TYP. MAX. MIN. MAX. 

104 205 - 250 
26 41 - 50 
22 35 - 43 

ns 
104 210 - 250 

29 42 - 50 

25 36 - 43 

5 10 - 10 

13 - - ~ pF 

46 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

ICC(Opr.)=CPD· VCC· fIN+ICC/8 (per bit) 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 

A Or B 

SAB or 

A or B 

WAVEFORM 3 

A or B 

WAVEFORM 4 

6na 

6na 

---- vee 

~ ___ GND 

vee 

GND 

Vee 
50~ 

GND 

6na 

'-----Vee 

"1C-___ ---' ~----- GND 

---+0-.... ----+-------:=- VOH 

A or B 

A or B 

--4---1 I----+--+-----=~ VOL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

WAVEFOR.1'1 2 

eAB or CBA 

A or B 

WAVEFORM 5 

DIR 

A 

A 

B 

B 

6na 6na 

t 

TC74HC646P 
TC74HC648P 

GND 

tpHL 

______ ~---- VOH 

VOL, 

6na 6ns 

+-_____ GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC646P 
TC74HC648P 

IICC(Opr.) 
TEST CIRCUIT 

c:: 
0 
10 

Al 

OTHER 
INPUT 

(j 

I OND 

( 

VCC=5V 

BI 

B8 

* Input transition time is the same 
as that in case of switching 
characteristics test. 
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CMOS DIGITAL INTEGRATED CIRCUIT 

OCTAL BUS TRANSCEIVER/REGISTER 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT646P 
TC74HCT648P 

PRELIMINARY 
TC74HCT646P 
TC74HCT648P OCTAL BUS TRANSCEIVER/REGISTER (INVERTING) 

~----------------------------------~ 
The TC74HCT646/648 are high speed CMOS OCTAL 

BUS TRANSCEIVER/REGISTER 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 may be used as a 
level converter for interfacing TTL or NMOS to High 
Speed CMOS. The inputs are compatible with TTL, 
NMOS and CMOS output voltage levels. 
These devices are bus tranceiver with 3-stete 
outputs, D type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal DIP24(3D24A-P) ~ 
registers. If DIR input is held "H", Al thru 8 
become inputs and BI thru 8 become outputs. If DIR ~ __________________________ __ 
input is held "L", Al thru 8 become outputs. 
Enable input G is held "H", both of A bus and B PIN ASSIGNMENT 
bus become high impedance. ~~~~~~=-----------------------, 

If the select inputs (SAB, SBA) are held "L", 
these bus outputs real-time. If the select inputs 
are held "H", these bus outputs the state of inter
nal flip-flops. These flip-flops change state 

CLOCK AB 1 

SEIECT AB 2 

24 VCC 

23 CLOCK BA 

on positive going transition of the clock pulse 
(CAB, CBA). DIRECT ION 3 22 SELECT BA 

The TC74HCT646 is non-inverting output type while 
the TC74HCT648 is inverting output type. 
All inputs are equipped with protection circuits 
against static discharge or transient excess 
voltage. 

FEATURES: 
• High Speed t pd=27ns(Typ.) at VCC=5V 

• Low Power Dissipation •. ICC=4~A(Max.) at Ta=25°C 

• Compatible with TTL output •••..• VIH=2V(Min.) 
VIL =0. 8V (Max.) 

• Output Drive Capability •.••••••.• 15 LSTTL Loads 

• Symmetrical Output Impedance .!IOH !=IOL=6II1.4(Hin.) 

• Balanced Propagation Delays •••.•••••• tpLH~tpHL 

• Pin and Function Compatible with 74LS646/648 

NOTICE FOR APPLICATION 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

GND 

21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 

(TOP VIEW) 

It is prohibited to apply a signal to a bus terminal when it is in output mode. 

G 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

And when a bus terminal is floating (high impedance state), it is requested to' fix 
the input level by means of exte.rnal pull down or pull up resistor or BUS TERMINATOR 
Ie (TC40117BP). 
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-t TRUTH TABLE 
a ~----------------------------------------------------------------------------------~ 
~ TC74HCT646 (The truth table for TC74HCT648 is the same as this, but with the outputs inverted) 
% ... 

= 

!: c:. 

G DIR CAB CBA SAB SBA A B Function 

H X 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. 

J I X X INPUTS 
Both the A and B bus are used for inputs to the internal 

INPUTS flip-flops. Data at the bus will be stored on low to 
high transition of the clock inputs. 

L H INPUTS OUTPUTS !~e_!-_~u~ _ ~r~ _ ~n"p~~s _ _ ~!!<ii~~ ~_~u_s_ <!r~_~.!~~t2 !- ________ --- --- - -- ~--- -- ---

X X* L X 
L L 

The data at the A bus are displayed at the B bus. H H 

L L The data at the A bus displayed at the B bus. 
S x* L X H H The data of A bus are stored to the internal flip-flops 

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. 

The data at the A bus are stored to the internal flip-

S- X* H X 
L L flops on low to high transition of the clock pulse. 
H H The states of the internal flip-flops output directly 

to the,B bus. 
L L OUTPUTS OUTPUTS The B bus are inputs and the A bus are outputs. 

1--- --- 1--- --- - ---- - ---- -----------------------------------------
X* X X L 

L L The data at the B bus are displayed at the A bus. 
H H 

L L 
The data at the B bus are displayed at the A bus. 

X* S X L 
H H The data of B bus are stored to the internal flip-flops 

on low to high transition of the clock pulse. 

X* X X H Qn X 
The data stored to the internal flop-flops are displayed 
at the B bus. 

The data at the B bus are stored to the internal flip-
x* X H 

L L flops on low to high transition of the clock pulse. 

I 

S H H The states of the jnternal flip-flops output directly 
to the A bus. 

Note: X; Don't care 
Qn; The data stored to the internal flip-flops by most recent low to high transition of the 

clock inputs. 
Z; High Impedance 
* 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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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT646P 
TC74HCT648P 

LOGIC DIAGRAM 

TC74HCT648 

CK 

1---4---<:JIC J---+-~+--O Bl 

A8~~: __________ ;-___ S_A_ME_A_S_A_B_OV_E ____ ~I.---------~-t--OB8 
CABO~------------~ ~·-------------OCBA 

.x>---_<PA <PB_--<X,. 1------------0 S BA 

Note: In case of TC74HCT646, output inverter marked * at A bus and B bus 
are eliminated. 

TIMING CHART (TC74HCT646P) 
G-------------___________________________________________ ___ 

DIR 

~ Don't care 

A : Input 
B : Output 

·1 A: output 
B: Input 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT646P 
TC74HCT648P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 

DC Input Voltage 

DC Output Voltage 

Input Diode Current 

Output Diode Current 

DC Output Current 
DC VCe/Ground Current 

Power Dissipation 

Storage Temperature 

Lead Temperature 10sec 

SYMBOL 

VCC 

VIN 

VOUT 

11K 

10K 

lOUT 

ICC 

PD 

Tstg 

TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 
Output Voltage VOUT 
Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACTERISTICS 

VALUE UNIT 

-0.5'\.. 7 V 

-0.5 '\.. VCC+O. 5 V 

-0 . 5 '\.. V CC+O . 5 V 

±20 mA 

±20 rnA 

±35 rnA 

±70 rnA 

500", mW 

-65 '\.. 150 °c 

300 °c 

LIMIT UNIT 

4.5 '\.. 5.5 V 

o '\.. VCC V 

o ~ VCC V 

-40'\.. 85 °c 

O'\.. 500 ns 

-
PARAMETER SYMBOL TEST CONDITION Vce MIN. 

High-Level 4.5 
VIH ? 2.0 Input Voltage 5.5 

Low-Level 4.5 
Input Voltage VIL ? I -

5.5 

High-Level VIN=V1H IOH=-2OflA 4.5 4.4 
VOH Output Voltage 

or V1L I OH=-6mA 4.5 4.18 

Low-Level VIN=VIH VOL=20flA 4.5 -
VOL 

Output Voltage ox: V1L I OL=6mA 4.5 -

* 500mW in the range of 
Ta=-40 °c '\.. 65°C and from 
Ta=65°C up to 85°C derat
ing factor of 10mWjOC 
shall be applied until 
300mW. 

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 
G,DIR A,B 
CAB, CBA, SAB, SBA 

VCC Vc 

BUS 
INPUT I/O 

GND 

Ta=25°C Ta=-40'\..85"C 
UNIT 

TYP. MAX. MIN. MAX. 

I - - 2.0 -

- 0.8 - 0.8 

V 
4.5 - 4.4 -
4.31 - 4.13 -

0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

TOSHIBA-----------5l2---------------

I 

I 
I 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DC ELECTRICAL CHARACTERISTICS (Continued) 

.--
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. 

3-'State Output VIN=VIH or VIL 
4.5 Off-State IOZ -

Current VOUT=VCC or GND 

Input Leakage 
Current * lIN VIN=VCC or GND 5.5 -

ICC VIN=VCC or GND 5.5 -
Quiescent 

Supply Current Per input: VIN=2.4V or 

IC 0.5V 
5.5 -Other input: VCC or 

GND 

*;~ Applicable only to DIR, G, CAB, CBA, SAB, SBA input. 

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

CONDITION ~ PARAMETER SYMBOL TEST 
MIN. 

tTLH 
Output Transition Time 4.5 -tTHL 

Propagation Delay Time tpLH 
4.5 -

(BUS - BUS) tpHL 

Propagation Delay Time tpLH 
4.5 -

(CLOCK - BUS) tpHL 

Propagation Delay Time tpLH 
4.5 -

(SELECT - BUS) tpHL 

Minimum Clock Pulse tW(H) 
4.5 -Width tW(L) 

Minimum Data Set-up 4.5 -
Time ts 

Minimum Data Hold Time th 4.5 -

]-State Output Enable tpZL 
RL=lkr2 

Time (G - BUS) tpZH 
4.5 -

3-State Output Disable tpLZ 
4.5 RL=lkr2 -Time (G - BUS) tpHZ 

Ta=25°C 

TYP. 

-

-

-

-

Ta=25°C 

TYP. 

7 

20 

30 

31 

11 

4 

-

26 

26 

TC74HCT646P 
TC74HCT648P 

Ta=-40rv85°C 
UNIT 

MAX. MIN. MAX. 

±0.5 - ±5.0 

llA 
±O.l - ±l.0 

4.0 - 40.0 

2.0 - 2.9 rnA 

Ta=-40rv85°C UNIT 
MAX. MIN. MAX. 

12 - 15 

31 - 39 

46 - 58 

48 - 60 

20 - 25 ns 

10 - 13 

5 - 5 

38 - 48 

38 - 48 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT646P 
TC74HCT648P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

3-State Output Enable tpZL 
RL=lkQ 

Time (DIR - BUS) tpZH 

3-State Output Disable tpLZ 
RL=llw Time (DIR - BUS) tpHZ 

Input Capacitance CIN * 
Output Capacitance COUT An, Bn 

Power Dissipation TC74HC646 
Capacitance CPD(l) 

TC74HC648 

-
VCC MIN. 

4.5 -

4.5 -

-
-

-
-

* Applicable only to DIR, C, CAB, CBA, SAB, SBA input. 

Ta=25°C Ta=-40'V85°C 
UNIT 

TYP. MAX. MIN. MAX. 

28 40 - 50 

ns 

28 40 - 50 

5 10 - 10 

13 - - -
pF 

55 - - -
52 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating-current can be obtained by the equation 
hereunder. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

vJAVEFORl1 1 
6ns 

A or B 

,-___ 3DV 

SAB or SBA 

'-----OV 

A or B 

WAVEFORM 3 

3.0V 

A or B 

OV 

~ ____ 3.0V 

CAB or CBA 

'---~-~-----OV 

WAVEFORM 4 

6ns 6ns 

~~----0.0V 

"':="-"'---~ t=-..J.::......---- OV 

---i!---. ------+--------~ V OH 

A Or B 

'------i----4I----- VOL 

A or B 

---i!---J t-----t---t----~ VOL 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT646P 
TC74HCT648P 

WAVEFORM 2 
6ns 6ns 

OV 

-----+-, ----- VOH 

A or B 

'----- VOL 

WAVEFORM 5 6 ns 6ns 

_r------ 3.0V 

DIR 
I~~~--~+------OV 

---1'--"""\ ----+-------::::-VOH 

A 

~-_+-.... -~---VOL 

J----+-~ ""~--VOH 

A 

-----+------~VOL 

---- VOH 

B 

B 

tpHZ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT646P 
TC74HCT648P 

ICC(Opr.) TEST CIRCUIT 

c: 
0 
It) 

Al 

OTHER 
INPUT 

G 
GND 

Bl Vee 

B8 
6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

CMOS DIGITAL INTEGRATED CIRCUIT 

TC74HC651P OCTAL BUS TRANSCEIVER/REGISTER (INVERTING) 
TC74HC652P OCTAL BUS TRANSCEIVER/REGISTER 
The TC74HC651 and TC74HC652 are high speed CMOS 
OCTAL BUS TRANSCEIVER/REGISTER 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 are bus tranceiver with 3-state 
outputs, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data di
rectly from the input bus or from the internal re
gisters. If enable inputs GAB and GBA are held 
"H", A bus are inputs and B bus are outputs, and 
if GAB and GBA are held "L", B bus are inputs and 
A bus are outputs. 
Enable input GAB is held "L" and either GBA is held 
"H", respectively, A bus and B bus are isolated. 
If the select inputs (SAB, SBA) are held "L", these 
bus outputs real~time. If the select inputs are 
held "H", these bus outputs the state of the inter
nal flip-flops. These flip-flops change state on 
positive going transition of the clock pulses (CAB, 
CBA). The TC74HC651 is inverting output type while 
the TC74HC652 is non-inverting output type. 
All inputs are equipped with protection circuits 
against static discharge or transient excess 
voltage. 

FEATURES: 

• High Speed ••••.••.••••• t pd=27ns(Typ.) at VCC=5V 

• Low Power Dissipation •• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity ••••• VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability •••••••••• 15 LSTTL Loads 

• Symmetrical Output Impedance .• I I OH I=IOL=6mA(Min.) 

• Balanced Propagation Delays •••••••..•• tpLH~tpHL 

• Wide Operating Voltage Range •••• VCC(Opr.)=2V'V 6V 

• Pin and Function Compatible with 74LS651/652 

NOTICE FOR APPLICATION 

TC74HC651 P==== 
TC74HC652P 

PRELIMINARY 

DIP24(3D24A-P) 

CLOCK AB 1 

S.ELErr AB 2 

ENABLE GAB 3 2 SELECT BA 

Al 4 1 ENABLE GBA 

A2 5 Bl 

A3 6 

A4 7 B3 

A5 8 B4 

A6 9 

A7 10 

AS 11 B7 

GND 12 

(TOP VIEW) 

It is prohibited to apply a signal to a bus terminal when it is in output mode. 
And 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 or BUS TSPu~INATOR 

IC (TC40117BP). 
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-
d TRUTH TABLE 

~,I TC74HC652 (The truth table for TC74HC651 is the same as this, but with the outputs inverted) -
~ 

PAB GBA CAB CBA SAB SBA A B Function 

INPUTS INPUTS Both the A bus and the B bus are inputs. 
- - I- - - - - - - -- --- - - --- -----------------------------------------------
X X X X Z Z The output functions of the A and B bus are disabled. 

L H ----
Both the A and B bus are used for inputs to internal Flip-flops. 

-t -t -t nn a ........ (J) 
I .... ffi 

::::I: ::::I: l> 

nn z 
-t en en m 

en en G) 
JJ N -.A ~ -a -a m 
0 

S _f X X INPUTS INPUTS Data at the bus will be stored on low to high transition of the 
clock inputs. 

() 
Jj 
() 
c 

OUTPUTS INPUTS The A bus are outputs and the B bus are inputs. 
-- - - --- 1---- 1--- L --- - -L-- - - ------------------------------------------------
X* X X L H H 

The data at the B bus are displayed at the A bus. 

=l 
-t m 
() 
I 
Z 

L L The data at the B bus are displayed at the A bus. 0 
l> 

X* S X L H H 
The data of the B bus are stored to the internal flip-flops on 

L L low to high transition of the clock pulse. 

X* X X H Qn X 
The data stored to the internal flip-flops are displayed at the 
A bus. 

r 
0 

~ 
~ 

t---- --f- -<--

L L The data at the B bus are stored to the internal flip-flops on 
X* f X H H H low to high transition of the clock pulse. The states of the 

internal flip-flops output directly to the A bus. 
!: 
CD 

INPUTS OUTPUTS The A bus are inputs and the B bus are outputs. 
1-- --- - - - - ---- - - -~-1-----------------------------------------------

X X,', L X 
L L The data at the A bus are displayed at the B bus. 
H H 

L L The data at the B bus are displayed at the A bus. 

I x* L X H H 
The data of the B bus are stored to the internal flip-flops on 

H H 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. 

f--

L L The data at the A bus are stored to internal flip-flops on low to 

_f X* H X high transition of the clock pulse. Th~ states of the internal 
H H flip-flops output directly to the B tus. 

--~-~--------.--- -----

OUTPUTS OUTPUTS Both the A bus and the B bus are outputs. 
1---- - - -- --- ----- -- --- --------------------------------------------------

H L X X H H Qn Qn 
The data stored to the internal flip-flops are displayed at the 
A and B bus res~tively. 

S J H H Qn Qn 
The output at the A bus are disxlayed at the B bus, the output at 

~ 

the B hus are displayed at the bus respectively. 
X: Don't Care Qn: The data stored to thp- internal flip-flops by most recent low to high transition of 
the clock inputs. Z: High Impedance *: 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. 



LUGIL UIAlil-{AM 

GAB G------I 

Al G---+--+---+----I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC651P 
TC74HC652P 

TC74HC65l 

1---+----<:>< 1---+---4I~--o Bl 

I 

~-A8o--t~ __ _ SAME AS ABOVE -t---- _ -------=:::r-v B8 

CAB 0>-----------' L....--------O CBA 

SABo-----l 1-------(') SBA 

NOTE. IN CASE OF TC74HC652 OUTPUT INVERTER MARKED * AT A BUS AND B BUS ARE ELIMINATED. 

TIMING CHART 
GAB ----------------, 

GBA ____________ ---, 

SAB __ .......JI LJU V////II/////// ////TIIIT/////T/// 
I I I I 

SBA IJZIlIZllflZ!flZ// !IJIZYI1ffflYJJVZl I LJL.r 
CAB fl-Jl I I rl I V7 iill 1T////T/lI//;z;M; d;lz; 
CBA _I~ ;:-{l UrU-
:~ f~~L~r-LHJ-~_ 

I~ ...----- A: INPUT B:OUTPUT ----..;------A: OUTPUT B : INPUT ---.; .. 1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC651P 
TC74HC652P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 

DC Input Voltage 

Bus Terminal Voltage 
Input Diode Current 

Output Diode Current 

DC Output Current 
DC Vcc/Ground Curren~ 

Power Dissipation 

Storage Temperature 

Lead Temperature 10sec 

SYMBOL 

VCC 

VIN 

VI/O 

11K 

10K 

lOUT 

ICC 

PD 

Tstg 

TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Bus Terminal Voltage VI/O 
Operating Temperature Topr 

Input Rise and Fall Time tr, tf 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VI~=VIH High-Level 
VOH Output Voltage or VIL 

VALUE UNIT 

-0.5'\.. 7 V 

-0.5 '\.. VCc+O. 5 V 

-0 . 5 '\., V CC+O . 5 V 

±20 mA 

±20 rnA 

±25 rnA 

±50 rnA 

500* mW 

-65 '\.. 150 °c 

300 °c 

LIMIT UNIT 

2 '\..6 V 

o '\.. VCC V 

o '\.. VCC V 

-40'\.. 85 °c 

o '\.. 1000 eVCC=2. OV) 
o '\.. 500 eVCe=4. 5V) ns 
o '\.. 400 (VCC=6. OV) 

CONDITION 
Vee MIN. 

2.0 1.5 
4.5 3.15 

6.0 4.2 

2.0 -
4.5 -
6.0 -
2.0 1.9 

IOH=-20~A 4.5 4.4 
6.0 5.9 

IOH=-4rnA 4.5 4.18 

I IOH=-5.2rnA 6.0 5.68 

SOOmW in the range of 
Ta=-40°C'" 6SoC and from 
Ta=6Soe up to 8Soe derating 
factor of -lOmW/oe shall 
be applied until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 
GAB,GBA,CAB 
SAB,SBA 
CBA 

INPUT 

GND 

A,B 

Ta=25°C Ta=-40'\..85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- O.S - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -
5.80 - 5.63 -

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DC ELECTRICAL CHARACTERISTICS (Continued) 

- Ta=25°C 
PARAMETER SYMBOL TEST CONDITION VCC MIN. TYP. 

2.0 - 0.0 

IOL= 2OllA 4.5 - 0.0 
Low-Level VIN=VIH 

VOL 6.0 - 0.0 
Output Voltage or VIL I OL=6mA 4.5 - 0.17 

I OL=7.8mA 6.0 - 0.18 
3-State Output 

102 
VIN=VIH or VIL 

Off-State 6.0 - -
Current VOUT=VCC or GND 

Input Leakage lIN VI~VCC GND 6.0 - -
Current'~ 

or 

Quiescent 
ICC VIN=VCC or GND 6.0 - -Suppy Current 

-* Applicable onlt to GAB, GBA, CAB, CBA, SAB, SBA inputs. 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 
,.--- Ta=25°C 

PARAMETER SYMBOL TEST CONDITION VCC MIN. TYP. 

tTLH 2.0 - 25 
Output Transition Time 4.5 - 7 

tTHL 6.0 - 6 

Propagation Delay Time tpHL 
2.0 - 92 

4.5 - 23 (BUS - BUS) tpHL 
6.0 - 20 

Propagation Delay Time tpLH 2.0 - 124 
4.5 - 31 

(CLOCK - BUS) tpHL 
6.0 26 -

tpLH 2.0 - 112 
Propagation Delay Time 

4.5 - 28 
(SELECT - BUS) tpHL 

6.0 - 24 

Minimum Clock Pulse tw(H) 2.0 - 30 
4.5 - 8 

Width tw(L) 6.0 7 -

Minimum Data Set-up 2.0 - 5 

Time 
ts 4.5 - 1 

6.0 - 1 

2.0 - -
Minimum Data Hold Time th 4.~ - -

6.0 - ----

TC74HC651P 
TC74HC652P 

Ta=-40rv85°C 
UNIT 

MAX. MIN. MAX. 

0.1 - 0.1 

0.1 - 0.1 

0.1 - 0.1 V 

0.26 - 0.33 

0.26 - 0.33 

±0.5 - ±5.0 

±0.1 - ±1.0 llA 

4.0 - 40.0 

Ta=-40rv85°C UNIT 
MAX. MIN. MAX. 

60 - 75 
12 - 15 
10 - 13 

180 - 225 

36 - 45 
31 - 38 

240 - 300 
48 - 60 
41 - 51 

220 - 275 
44 - 55 ns 

37 - 47 

75 - 95 
15 - 19 
13 - 16 

50 - 65 
10 - 13 

9 - 11 

25 - 30 
5 - 6 
5 - 5 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC651P 
TC74HC652P 

AC CHARACTERISTICS (Continued) 

PARAMETER SYMBOL 

3-State Output tpZL 

Enable Time tpZH 

3-State Output tpLZ 

Disable Time tpHZ 

Input Capacitance CIN 

Output Capacitance COUT 

Power Dissipation 
CpD (l) Capacitance 

TEST CONDITION 

RL=lkn 

RL=lkn 

BUS I/O 

r---

VCC 
MIN. 

2.0 -
4.5 -
6.0 -
2.0 -
4.5 -
6.0 -

-
-
-

Ta=25°C Ta=-40'V85°C 
UNIT 

TYP. MAX. MIN. MAX. 

100 180 - 225 
25 36 - 45 
21 31 - 38 ns 
88 170 - 215 
22 34 - 43 
19 29 - 37 

5 10 - 10 

13 - - - pF 

46 - - -

Note (1): CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Te~t Circuit). Average operating current can be obtained by the equation 

hereunder. ICC(Opr.) =CpD • VCC· fIN+ICC 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 

6ns 

A or B 
r---- Vee 

SAB or SEA 
GND 

A or B 

WAVEFORM 3 

A or B =t5~. . tJ~~:: 
~ Vee 
eBA50~ 

----- GND 

CAB or 

WAVEFORM 4 

6ns 

Vee 
GAB 

~-----.:i"::..;..----- GND 

B 

B 

QBA='"g" 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

WAVEFORM 2 

WAVEFORM .5 

A 

A 

6ns 

TC74HC651P 
TC74HC652P 

6ns 

~---~ -+----- Vee 

~----GND 

I 
VOg 

lO~ 
~_-"-~_,rl -- VOL 

I ":pLZ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC651P 
TC74HC652P 

ICC(Opr.) TEST WAVEFORM 

GAB 

GBA 
~-t----~Al 

I Other 

Input 

GND 

Bl 

Be 

* Input transition time is the 
same as that in case of switching 
characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT651P 
CMOS DIGITAL INTEGRATED CIRCUIT TC74HCT652P 

TC74HCT651P 
TC74HCT652P 

OCTAL BUS TRANSCEIVER/REGISTER (INVERTING) 
OCTAL BUS TRANSCEIVER/REGISTER 

The TC74HCT651 and TC74HCT652 are high speed 
CMOS OCTAL BUS TRANSCEIVER/REGISTER fabricated with 
silicon gate C2 MOS technology. 
They achieve the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 
These devices may be used as a level converter for 
interfacing TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS 
output voltage levels. 
These devices are bus transceiver with 3-state 
outputs, D-type flip-flops, and control circuitry 

PRELIMINARY 

arranged for multiplexed transmission of data di-
rectly from the input bus or from the internal re- DIP24(3D24A-P) 

gisters. If enable inputs GAB and GBA are held 
"H", A bus are inputs and B bus are outputs, and 
if GAB and GBA are held ilL", B bus are inputs and PIN ASSIGNMENT 
A bus are outputs. ~----------------------------------~ 

Enable input GAB is held ilL" and either GBA is held 
"H", respectively, A bus and B bus are isolated. 
If the select inputs (SAB, SBA) are held "L", these 
bus outputs real-time. If the select inputs are 
held "H", these bus outputs the state of the inter
nal flip-flops. These flip-flops change state on 
positive going transition of the clock pulses (CAB, 
CBA). The TC74HCT651 is inverting output type 
while the TC74HCT652 is non-inverting output type. 
All inputs are equipped with protection circuits 
against static discharge or transient excess 
voltage. 

FEATURES: 
• High Speed t pd=27ns(Typ.) at VCC=5V 

• Low Power Dissipation •• ICC=4~A(Max.) at Ta=25°C 

• Compatible with TTL Output ••••••• VIH=2V(Min.) 
VIL=O.8V(Max.) 

• Output Drive Capability ••.•••••••• 15 LSTTL Loads 

CLOCK AB 1 

SELECT AB 2 

ENABLE GAB 3 

Al 4 

A2 5 

A3 6 

A4 7 

A5 8 

A6 9 

A7 10 

A8 11 

GND 12 

24 VCC 

23 CLOCK BA 

22 SELEDT BA 

21 ENABLE GBA 

20 Bl 

19 B2 

18 B3 

17 B4 

16 B5 

15 B6 

14 B7 

13 B8 

(TOP VIEW) 

• Symmetrical Output Impedance •• !IOH!=IOL=6mA(Min.)~ ________________________________ ~ 

• Balanced Propagation Delays •.••••••••• tpLH~tpHL 

• Pin and ~unction Compatible with 74LS651/652 

NOTICE FOR APPLICATION 
It is prohibited to apply a signal to a bus terminal when it is in output mode. 
And 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 or BUS TERMINATOR 
IC (TC40117BP). 
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d TRUTH TABLE 
en 
:z: -II ,. 

I 

r::: 
at 

I 

TC74HCT652 (The truth table for TC74HCT65l 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. 
f--- -- 1--- - -- ----- -- -- - - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - ----

X X X X Z Z The output functions of the A and B bus are disabled. 
L H Both the A and B bus are used for inputs to internal Flip-flops. 

J I X X INPUTS INPUTS The data at the bus will be stored on low to high transition of 
the clock inputs. 

OUTPUTS INPUTS .:!~e_ ~..?~s_a_r=- ~u.!~!~ ~n~_t~e_ ~ ~u~ ~:.e_ ~nE~t~~ _____________ 
f--- -- --- -- f----- -----

X* X X L 
L L The data at the B bus are displayed at the A bus. H H 

L L 
The data at the B bus are displayed at the A bus. 

x* S X L H H The data of the B bus are stored to the internal flip-flops on 

L L 
low to high transition of the clock pulse. 

X* X X H Qn X 
,The data stored t~ the internal flip-flops are displayed at the 
A bus. 

S L L 
The data at the B bus are stored to the internal flip-flops on 

X* X H H H 
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. 
,"""-- 1--- -- -- -- --- ----- --------------------------------------------

X X* L X 
L L The data at the A bus are displayed at the B bus. H H ----- ---- -----_._---_. __ ._----------_._-------

L L 
The data at the B bus are displayed at the A bus. 

S- x* L X H H 
The data of the B bus are stored to the internal flip-flops on 

H H 
low to high transition of the clock pulse. 

X x* H X X Qn 
The data stor~d to the internal flip-flops are displayed at the 
B bus. 

L L 
The data at the A bus are stored to internal flip-flops on low 

S X* H X H H to high transition of the clock pulse. The states of the interna 
flip-flops output directly to the B bus. 

OUTPUTS OUTPUTS Both the A bus and the B bus are outputs. 
1--- - -- -- --- 1--- ----- - -- --- - - ---- --- --- - --- --- -- - ---- ----

H L X X H H Qn Qn 
The data stored to the internal flip-flops are displayed at the 
A and B bus respectively. 

S I H H Qn Qn 
The output at the A bus are dishlayed at the B bus, the output 
at the B bus are displayed at teA bus respectively. 

X: Don't care Qn: The data stored to the internal flip-flops by most recent low to high transition 
of the clock inputs. Z: High Impedance ,;": The data at the A and B bus will be stored to the 
internal flip-flops on every low to high trnsition of the clock inputs. 

----------

.......... ~ 

.nn 0 
(j) ............ I .... 65 » 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT651P 
TC74HCT652P 

LOGIC DIAGRAM 

Al 0--+-+-1----1 ~:>---e---l 

I 

L.-+---

TC74HCT651 

t------<x. ..... --f---e--+-{) BI 

I 

I 

AS o--f-~ ______ I--_S_AME_A_S_A_B_OV_E _ _ +-___ ~ BS 

CAB 0----------' '---------0 CBA 

¢B " o<J-r-o<]-----O SBA 

¢E~ 
SABo-----l X)---¢A 

/0--- ¢A 

Note: In case of TC74HCT652, Output inverter marked * at A bus and B bus are 
eliminated. 

TIMING CHART (TC74HCT652P) 
GAB _____________ ~ 

GBA--------------~ 

SAB L1LJ VII II/II I II /III II I I II 121 I/?/~>; 11/ 
I I , 

SBA /1 III!I I I II II I I I/I/Illf/YJ/!IIJ /J·I ~ 

CA13 n.sl lin I Pili/II 111/lIIIIJ/!/! Ij/YI I I~/~ / 
I L ~ ! Iii II I I 

CBAIIIII/IIII/I/IJV;!I/!2V!//YIY/I!J n..Jl ~ 
r--+---.:-I -:-ti I I I I 

A '--+-----' I I I~'-----' 
B 

A:lnput B:Output A:Output B:lnnut 
" 

~/23 DJn't Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT651P 
TC74HCT652P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

Supply Voltage Range 

DC Input Voltage 
DC Output Voltage 

Input Diode Current 

Output Diode Current 

DC Output Current 
DC Vcc/Ground Current 

Power Dissipation 

Storage Temperature 

Lead Temperature 10sec 

SYMBOL 

VCC 

VIN 

VOUT 

11K 

10K 

lOUT 

ICC 
PD 

Tstg 

TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 
Input Voltage VIN 
Output Voltage VOUT 
Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

DC ELECTRICAL CHARACT,ERISTICS 

VALUE UNIT 
-0.5'\, 7 V 

-0.5 '\, V Cc+O . 5 V 

-0 . 5 '\, V CC+O . 5 V 

±20 rnA 

±20 rnA 

±35 rnA 

±70 rnA 

500'" mW 

-65 '\, 150 °c 
300 o~ 

LIMIT UNIT 

4.5 ~ 5.5 V 

o '\, VCC V 

o '\, VCC V 

-40'\, 85 °c 

O'\, 500 ns 

r---

PARAMETER SYMBOL TEST CONDITION VCC MIN. 

High-Level 4.S 
VIH ( 2.0 

Input Voltage 5.5 

Low-Level 4.S 
VIL ( -

Input Voltage 5.5 

High-Level IOH=-2011A 4.S 4.4 
VOH 

VIN=VIH 
Output Voltage or VIL I OH=-6rnA 4.5 4.lS 

Low-Level VIN=VIH I OL=20]JA 4.5 -
Output Voltage VOL or VIL I OL=6rnA 4.S -

* SOOmW in the range of 
Ta=-40°C'U 65°C and from 
Ta=6SoC up to 85°C 
derating factor of 
-lOmW/oC shall be 
applied unitl 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 
GAB,GBA,CAB 
SAB,SBA 
CBA 

INPUT 

GND 

Ta=25°C 

TYP. MAX. 

- -

- O.S 

4.5 -
4.31 -

0.0 0.1 

0.17 0.26 

A,B 

Ta=-40'US5°C 

MIN. MAX. 

2.0 -

- O.S 

4.4 -

4.13 -

- 0.1 

- 0.33 

UNIT 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DC ELECTRICAL CHARACTERISTICS (Continued) 

TC74HCT651P 
TC74HCT652P 

~ Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

3-State Output V1N=V1H or VIL 
Off-State IOZ 5.5 - - ±O.S - ±5.0 
Current VOUT=VCC or GND 

Input Leakage l1A 
lIN VIN=VCC or GND S.5 - - ±O.l - ±l.0 

Current * 

ICC V1N=VCC or GND 5.5 - - 4.0 - 40.0 
Quiescent 

Supply Current 
Per input: VIN=2.4V 

IC or 0.5V 
Other input: 5.5 - - 2.0 - 2.9 rnA Vec or 

GND 

* Applicable only to GAB, GBA, CAB, CBA, SAB, SBA inputs. 

AC ELECTRICAL CHARACTERISTICS (CL=SOpF, INPUT tr=tf=6ns) 

r-- Ta=25°C Ta=-40rv85°C 
UNIT PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
4.S 7 12 IS Output Transition Time - -

tTHL 

Propagation Delay Time tpLH 
4.5 - 20 31 - 39 

(BUS - BUS) tpHL 

Propagation Delay Time tpLH 
(CLOCK - BUS) tpHL 

4.5 - 30 47 - 59 

Propagation Delay Time tpLH 

(SELECT - BUS) 4.5 - 31 48 - 60 
tpHL 

Minimum Clock Pulse tW(H) 
Widht 4.S - 11 20 - 25 ns 

tW(L) 

Minimum Data Set-up 
Time 

ts 4.S - 4 10 - 13 

Minimum Data Hold Time th 4.5 - - 5 - 5 

3-State Output Enable tpZL 
RL=lk~ 4.5 21 30 38 

(GBA - BUS) - -Time tpZH 

3-State Output Disable tpLZ 
RL=lkrl 4.5 - 26 38 48 

tpHZ -
Time (GBA - BUS) 

TOSHIBA 529--------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT651,P 
TG74HCT652P 

AC ELECTRICAL CHARACTERISTICS 

PARAMETER' SYMBOL 

3-State Output tpZL 
Enable Time (GAB -BUS: tpZH 

3-State Output Dis- tpLZ 

able Time(GAB - BUS) tpHZ 

Input Capacitance CIN 

Output Capacitance COUT 

Power Dissipation 
CpD(l) 

Capacitance 

(Continued) 

TEST CONDITION 

RL=lk~ 

RL=lkn 

BUS I/O 

TC74HCT651 

TC74HCT652 

~ 

VCC MIN. 

4.5 -

4.5 -

-

-
-
-

* Applicable only to GAB, GBA, CAB, CBA, SAB, SBA inputs. 

Ta=25°C Ta=-40rv85°C 
UNIT 

TYP. MAX. MIN. MAX. 

25 36 - 45 

ns 

25 36 - 45 

5 10 - 10 

13 - - -
52 

pF - - -
52 - - -

Note (1): CpD is defined as the value of internal equivalent capacitance of Ie which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 

A or B 
SAB or 

A or B 

WAVEFORM 3 

WAVEFORM 4 

6ns 

GAB 

6ns 

tTLH 

GBA="H" 

6ns 

~--- 3.0V 

1.3V 
OV 

tTHL 

VOH 

VOL 

3.0 V 

OV 

3.0V 

OV 

~"..."...---3.0V 

I~~~--~+~~----- OV 

B 

B 

---I-~+------~--1------~VOL 

"tpHZ 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

WAVEFORM 2 

A or B 

WAVEFORM 5 

GBA 

A 

A 

6ns 6ns 

GAB="L" 
6ns 

TC74HCT651P 
TC74HCT652P 

OV 

----voH 

'-----VOL 
--1---1-

tpHL 

6ns 

1-____ 3.OV 

11\:~::'-'--..T.:I:------- 0 V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74H'CT651 P 
TC14HCT652P 

ICC(Opr.) TEST WAVEFORM 

p.G. 

c:: 
0 
LO 

GAB 
Vee 

GBA 

Al 

Other 
Input 

GND 

VCC=5V 

Vee 
Bl 

INPUT 

GND 

Be 

6ns 6ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT651P 
TC74HCT652P 
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III TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 1=== 

TC74HC670P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC670P 4-WORD x 4-BIT REGISTER FILE (3-STATE) 

The TC74HC670 is a high speed CMOS 4-WORD x 4-BIT REGISTER FILE fabricated with 
silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
The register file is organized as 4 words of 4 bits each and separate on-chip decoding 
is provided for addressing the four word locations to either write-in or retrieve 
data. This permits simultaneous writing into one location and reading from another 
word location. 
Four data inputs are avairable which are used to supply the 4-bit word to be stored. 
Location of the word is determined by the A and B inputs. When the WRITE-ENABLE input 
is "H", the data inputs are inhibited and their levels can cause no change in the 
information stored in the internal latches. When the READ-ENABLE input "H", the data 
outputs are inhibited and go into the high-impedance state. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed •••••••••••.••••• t pd=2Ins(Typ.) at VCC=5V 

• Low Power Dissipation •••••• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity •••.•••.• VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ••••••••••••.• 10 LSTTL Loads 

• Symmetrical Output Impedance •••• !IOH!=IOL=4mA(Min.) 

• Balanced Propagation Delays ••••••••••••••• tpLH~tpHL 

• Wide Operating Voltage Range ••••••• VCC(Opr.)=2V 'V 6V 

• Pin and Function Compatible with 74LS670 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 

DC Input Voltage VIN -0.5 "u VCC+O. 5 V 
-~--.---~ 

DC Output Voltage VOUT -0 . 5 "u V CC+O . 5 V 
f----~. --~~~-------~-~ -
Input Diode Current 11K ±20 mA 

~-.-

Output Diode Current 10K ±20 rnA 
r- ~~----r--~ 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 
--
Power Dissipation PD 500'~ rnW 

--
Storage Temperature Tstg -65 "u 150 °c 

Lead Temperature lOsec TL 300 °c 

,,, 500mW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -IOrnWjOC shall be applied 
until 300mW. 

DIP16 (3D16A-P) 

PIN ASSIGNMENT 

16 Vee 

15 D1 

D4 3 14 WA 

13 WB 

RA 5 WRITE 
12 ENABLE 

11 READ 
ENABLE 

Q,3 7 10 Q,1 

9 Q,2 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC670P 

TRUTH TABLE 

WRITE FUNCTION TABLE READ FUNCTION TABLE 

WRI n: INP(JTS WORDS READ INPUTS OUTPUTS 
~ --

WB WA Wl-: 0 1 2 3 RB RA RE '1,1 '1,2 Q,3 Q,4 

L L L Q,=D '1,0 Q,O Q,O L L L WODI WOB2 WOB3 WO B4 

L H L '1,U '1.=D '1,0 '1,U L H L WIBI WIB2 WIB3 WIB4 

H L L Q.O '1,0 Q,=D W. C H L L W2Bl W2B2 W2B3 W2B4 

H H L Q, (1 Q.O '1,0 Q.=D H H L W3Bl W~\ B 2 W3B3 W3B4 

X X H Q,O Q.O '1,0 '1,0 X X H .(~ Z Z Z 

NOTc,S 1. x: DON'T CARI-: Z: HIGH IMPEDANCE 

2. ('1.=D)=THl<: FOUR SELECTED INTERNAL FLIP-FLOP O(JTPUTS WILL ASS(JM]'; THE STATES 

APPLH;D TO Tm, FO(JR I':XTl<:RNAL DATA INP(JTS. 

3. Q,l'=THE<: U:Vl<;L OF '1, BEFURI<; THI<: INDICATED INP(JT CONDITIONS WERi<; [':STABLISHI.:D. 

4. WODI=THl<, FIRST BIT (IF WURD 0, etc. 

BLOCK DIAGRAM 

DATA 
IN 

AD~.RJ<SS 

8}';LI<;CT 

m:C(1DER 

ADDRl':SS IN 

(2-BIT) 

LATCH 

4-WDRD 

x 4-BIT 

ADDRl<:S::l 

SI';LI<;CT 

D!<:CUD!':R 

ADDm:ss IN 

(2-BIT) 

3-STATl<: DATA 

BUFFI<:R 
(JUT 
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RECOMMENDED OPERATING CONDITIONS 
PARAHETER SY~1BOL 

Supp ly Voltage Vee 
1--- -

Input Voltage VIN 
1-----

Output Voltage VOUT 
1------ -- - -

Ope rating Temperature Topr 
f------------------- -- -- -----_.-- ---I--------- - ---

L [HJT 

2"'6 
--

0,\, Vee 
----

o '\, Vee 
1-- - --- - ------"----

-40 '\, 85 
f--- ---- ----------~-

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 
--

V 
f--~---

V 

°e 
------

TC74HC670P 

INPUT and OUTPUT 
E0UIVALENT CIRCUIT 

INPUT 

Input Rise and Fall Time t r , t f 0 100O(VCC=2.0V) 
0 '\ ')00 (VCC=!+. SV) ns 
0 '\, 400 (Vec=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARi\METER SY~1BOL TEST CONDITION UNIT 
Vee HIN. TYP. MAX. MIN. MAX. 

[2.0 1.5 1.5 
14.5 3.15 3.15 V 

High-Level 

Input Voltage 

-
---.J..------- _______ 1

6
. 0 4.2 

1-------------+- ~ 

4.2 

Low-Level 
Input Vol tage 

---- ---- ------

High-Leve 1 

Output Voltage 

f-- -- -- --

Low-Leve 1 

, Out put Vo 1 to.gc 

3-State Output 
Off-State 
Current 

1----- --

lnpn t Leakage 
Current 

Quiescent 
Supply Current 

IOZ 
- ---

lIN 

lee 

or Va 

-

VU~=VIH 

12.0 - - 0.5 - 0.5 

1.8 

14.5 - - 1. 35 - 1. 35 V 

16.0 1.8 
- -- +-----------+--------~---- ~----_I___-___l_--~ 

12.0 1.9 2.0 - 1.9 -

IOH",-20l-u\ 14.5 14.4 4.5 - 4.4 -

r-- ________ 1
6
_
00 ~'-! ..6.~,~_ . : 09 ---=-_ V 

i IOH"'-4mA 4.5 1 4 . 18 4.31 - 4.13 -

_~--IOW:-5.2mAt6---~L~.6_8_ 5.~~ ____ ~ __ ~~63~-

t-- -

IOL"'4mA 

IOL",5.2mA 
--

or VIL 

2.0 - 0.0 0.1 - 0.1 

4.5 - 0.0 0.1 - 0.1 
6.0 -

-

4.5 -
6.0 -

-----t-----

6.0 -

0.0 0.1 
--+-----+--------

0.17 

0.18 
--1---------

-

0.26 

0.26 
-------

±0.5 

0.1 
-------t------

- 0.33 

0.33 
-~-- f---

- ±5.0 

V 

__ Vj)JJT=VJ~_C_~~G}JIl _____ ---1--------+--

VIN=VCC or GND 6.0 - - ±O.1 - ±1.0 ]lA 

VlN=Vec or GND 6.0 - - 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC670P 
AC ELECTRICAL CHARACTERISTICS 

~ Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION VCC 

UNIT 
MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 100 195 - I 
245 

4.5 - 25 39 

tm (RA, RB ,- Qn) tpHL 6.0 - 21 33 
tpLH 2.0 - 112 220 - 275 Propagation Delay Time 

4.5 - 28 44 - 55 
(WE - Qn) tpHL 6.0 - 24 37 - 47! 

Propagation Delay Time tpLH 2.0 - 92 185 - 230 
4.5 - 23 37 - 46 

(Dn - Qn) tpHL 6.0 - 20 31 - 39 

Minimum Pulse Width 2.0 - 30 75 - 95 
8 15 19 tw(L) 4.5 - -

(WE) 6.0 - 7 13 - 16 

Minimum Set-up Time 2.0 - - 25 - 30 
ts 4.5 - - 5 - 6 

(Dn - WE) 6.0 - - 5 - 5 

Minimum Set-up Time 2.0 - - 0 0 
ts 4.5 - - 0 - 0 

(WA, WB - WE) 6.0 0 0 - - - ns 
Minimum Hold Time 2.0 - 15 50 - 65 

th 4.5 - 3 10 - 13 
(Dn - WE) 6.0 - 3 9 - 11 

Minimum Hold Time 2.0 - - 0 - 0 
th 4.5 - - 0 -

i 
0 

(WA, WE - WE) 6.0 - - 0 - 0 

Minimum Latch Time (1) 2.0 - 20 75 -
I 

95 
tlatch 4.5 - 5 15 - 19 

(WE - RA, RB) 6.0 - 4 13 - 16 
3-State Output tpZL 2.0 - 52 110 - 140 

tpZH 
RL=lkst 4.5 - 13 22 - 28 Enable Time 

6.0 - 11 19 - 24 

3-State Output tpLZ 2.0 - 68 120 - 150 
RL=lkst 4.5 - 17 24 - 30 Disable Time tpHZ 6.0 - 14 20 - 26 

-~ 

Input Capacitance CIN - 5 10 - 10 

Output Capacitance COUT - 10 - - - pF 

Power Dissipation CpD(2) - 44 - - -Capacitance 

Note(l): tlatch 1S the time allowed for the internal output of the latch to assume 
the state of new data. This is important only when attempting to read from 
a location immediately after that location has received new data. 

I 

(2): CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.)=CPD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC670P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

Vee 
WA/WB 

--- GND 

Vee 
Dn 

GND 

Vee 

--------------------------- GND 

Vee 

GND 

tTHL tTLH 

6ns 6ns 

GND 
:-)50% / Dn 

r------ Vee 

6ns 6ns I 
Vee 

GND 

Q,n 50 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC670P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

VCC 

( li ) RE 

(NOTE) 
SUCH A LOGIC LEVEL SHALL BE APPLIED TO 
EACH INPUT THAT THE OUTPUT VOLTAG}~ STAYS 
IN THE APPOSITE SIDE TO THE SWITCH CON~ECTION 
LEVEL. WHEN THE OUTPUT IS ENABLED. 

ICC(Opr.) TEST CIRCUIT 

1------'1''-------1 Dl 
VCC 

c:: 
o 
If) 

OTHER 
INPUTS 

GND 

QA 

QB 

QC 

QD 

Qn 
( SW=GND) 

Q,n 

(SW= VCC) 

OUTPUTS 

6 ns 6 n8 

'" INPUT WAVEFUHM IS THE SAME 
AS THAT IN CASE uF SWITCH
ING CHARACTI':lUST lCS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA. : 

TC74HC688-"'====' 
PRELIMINARY 

TC74HC688P 8-BIT EQUALITY COMPARATOR 

The TC74HC688 utilizes silicon gate C2MOS technology to achieve operating speeds 

equivalent to LSTTL parts. Along with the low power dissipation and high noise 

immunity of standard C2~fOS integrated circuit, it possesses the driving capability of 

10 LSTTL loads. 

The TC74HC688 compares bit for bit two 8-bit words applied input Po -P7 and input 

Qo - Q7 and indicate whether or not they are equal. 

A single active low enable is provided to facilitate cascading of several packages to 

enable comparison of words greater than 8 bits. All inputs are equipped with 

protection circuit against static discharge or transient excess voltage. 

FEATURES: 

· High Speed .................... tpd=25ns(Typ.) at VCC=5V 

· Low Power Dissipation ......... ICC=4pA(Max.) at Ta=25°C 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ....... lO LSTTL Loads 

· Symmetrical Output Impedance .. jIOHj=IOL=4mA(Min.) 

· Balanced Propagation Delays ... tpLH ~tpHL 

· Wide Operating Voltage Range .. VCC(opr)=2V~6V 

· Pin and Function Compatible with 74LS688. 

DlP2 o( 3D20A-P) 

TRUTH TABLE PIN ASSIGNMENT 

G 20 Vee 

Po 2 19 P=Q, 

INPUT OUTPUT Q,o 3 18 Q,7 

P,Q G P = Q 
PI 4 17 P7 

Q,1 5 16 Q,6 
P = Q L L 

Pz 6 15 P6 
P ~ Q L H 

Q,2 7 14 Q,5 

* H H 
P3 8 13 P 5 

l!:. Don't care 
Q,3 9 12 Q,4 

GND 10 11 P4 

\ '!"Ji' V lEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC688P 

LOGIC DIAGRAM 

1'0 

'to 

l:'1 

l:'2 

't2 

1):5 

't:5 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL 

Supply Voltage Range Vee 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 
1----

DC Output Current lOUT 

DC Vcc/Ground Current ICC 

Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

G 

+ 

P-=Q, 

.VALUE 

-0.5- 7 

-0.5 - VCC+O. 5 

-0.5 - VCC+O. 5 

±20 

±20 

±25 

±50 

500* 

-65 -150 

300 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

Q,7 

1'7 

't6 

P6' 

Q,h 

l:'h 

Q,4 

l:'4 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

1 -~ 

+ 500mW in the range of Ta=-40°C - 65°C. and from Ta=65°C up to 
85°C derating factor of -lOmW/oC shall be applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC688P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2'\,6 V 
r---~---~ ~~-------~--~~-- I---~-~---

Input Voltage VIN o '\, Vee V 
f--~------~-----~--~-~ -- ~--~-~---~--f-.~ 

Output Voltage VOUT o '\, Vee V 
-_. __ . --

Operating Temperature Topr -40 '\, 85 °e 
r------ o '\, 1000(Vee=2 .OV) 

Input Rise and Fall Time tr,tf 0 '\, 500(VCC=4.5V) ns 

0 '\, 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=2soC Ta=-40--S5°e 

UNIT 
Vce MIN. TYP. MAX. MIN. MAX. 

VI~ 
2.0 1.5 - - 1.5 -

High-Level 
Input Voltage 4.5 

1
3 . 15 - - 3.15 - V 

6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5 

Low-Level 
Input Voltage VIL 4.5 - - 1. 35 - 1. 35 V 

6.0 - - 1.8 - loS 
~~-------r-

I IOW-2O#A 

2.0 1.9 2.0 - 1.9 -

I 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VOH I 6.0 5.9 6.0 5.9 
Output Voltage VIL~ 

- - V 
VIH or .---.--.- I---~-

I IOH=-4mA 4.5 4.1S 4.31 - 4.13 -

IOH=-s.2mA 6.0 5.6S 5.S0 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN= 
IOL=20Il A 4.5 - 0.0 0.1 - 0.1 

I Low-Level 
Output Voltage VOL 

VIH or 
6.0 - 0.0 0.1 - 0.1 V 

VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=s.2mA 6.0 - O.lS 0.26 - 0.33 
~~~---- _-J-~ 

Input Leakage 
Current I IN VIN=VeC or GND 6.0 - - ±O.l - ±1.0 

r-------------------~ J1.A 
Quiescent 
Supply Current ICC VIN=VCe or GND 6.0 - - 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DI>J"A 

TC~,4HC688P 

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

PARAMETER 
Ta=25°C Ta=-40-8SoC 

SYMBOL TEST CONDITIO~lr-----~--~-----.----+-----~--~ UNIT 

Output Transition 
Time 

Propagation Delay Time 

(Pn,Qn - P=Q ) 

Propagation Delay Time 

(G - P=Q ) 

Input Capacitance 

Power Dissipation 
Capacitance 

tTLH 
tTHL 

tpLH 
tpHL 

tpLH 
tpHL 

CIN 

CpD(l) 

VCC MIN. TYP. MAX. MIN. 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

30 

8 

7 

104 

26 

22 

60 

15 

13 

5 

40 

75 
15 

13 

195 
39 

33 

120 

24 

20 

10 

Note (1) CPD is defined as the value of internal equivalent capacitance of 
is calculated from the operating current consumption without load 
Test Circuit). 

MAX. 

95 

19 

16 

245 

1 
49 ns 

42 

150 

30 

26 

10 
pF 

-

IC which 
(refer to 

Average operating current can be obtained by the equation hereunder. 
ICC(opr)=CPD·VCC·fIN+ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

INPUT 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

6ns 6ns 

~-_ GND 

ICC(o r} TEST CIRCUIT 

p.G. 
Vee 

~-----~PO 

Cl 
o 
Lf) 

P=~ 

Other 
INPUT 

GND 

Input waveform is the same as that in case 

of switching characteristics test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAlE3 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4002 
PRELIMINARY 

TC74HC4002P DUAL 4-INPUT NOR GATE 

The TC74HC4002 is a high speed CMOS 4-INPUT NOR GATE fabricated with silicon gate 

C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stage including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuit against static discharge or transient 

excess voltage. 

FEATURES: 

High Speed .................... tpd=llns(Typ.) at VCC=SV 

Low Power Dissipation ......... ICC=l~A(Max.) at Ta=2SoC 

High Noise Immunity ........... VNIH=VNIL=28% Vcc(Min.) 

. Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. I IOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH ~ tpHL 

Wide Operating Voltage Rahge .. VCC(opr)=2V ~6V 

Pin and Function Compatible with 4002B 

LOGIC DIAGRAM (PER GATE) 

A 

B 

e 

D 

l 

1) I P 14 ( 3D 14 A - P ) 

PIN ASSIGNMENT 

l'i 1 14 Vee 

lA 2 13 2Y 

1 B .'3 12 2A 

Ie 4 11 21:3 

ID 5 10 '::>.1 

NC 6 9 2D 

Vss 7 8 N0 

(TOP VIEW) 

===::J 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

,!,; • 

"tC74HC4002P;" 
, . . 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 ,\,7 

DC Input Voltage VIN -0.5 'VVee+0.5 
1---

DC Output Voltage VOUT -0.5 'V Vec+O . 5 
r--- -- -----.------------------- -

Input Diode Current 11K ±20 
r---- -_.-

Output Diode Current 10K ±20 
r--- --_ .. 

DC Output Current lOUT ±25 
f----------------------------------- r-----

DC VCC/Ground Current ICC ±50 
f- --- -------------------- ------- --

Power Dissipation PD 500"~ 
f------- -

Storage Temperature Tstg -65 'V 150 
r----------

TL Lead Temperature 10sec 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETr::R SYMBOL LIMIT 

Supply Voltage VCC 2'V6 

Input Voltage VIN o 'V VCC 

Output Voltage VOUT o "-'Vee 

Operating Temperature Topr -40 'V 85 " 

o 'V 1000(Vce=2 .OV) 
Input Rise and Fall Time tr,tf o 'V 500(VCC=4.5V) 

o 'V 400(Vce=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOl TEST CONDITION 
Vce 

2.0 
High-Leve] 

VIH 4.5 
Input Voltage 

6.0 

2.0 
Low-Level 

VIL 4.5 
Input Voltage 

6.0 

2.0 

IOH=-20IlA 4.5 
High-Level 

VOH VIN"~VIL 6.0 Output Voltage 
IOH=-4mA 4.5 

IOH=-5.2rnA 6.0 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°c 

°c 

UNIT 

V 

V 

V 

°e 

ns 

* 500mW in the range 
of Ta=-40oe 'V 65 °e 
and from Ta=65°e up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=25°C Ta=-4o-85°C UNIT 
MIN. TYP. 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 2.0 - 1.9 -
4.4 4.5 - 4.4 -
5.9 6.0 - 5.9 - V 

4.18 4.31 - 4.13 -

5.68 5.80 - 5.63 -

TOSHIBA ----------546 --.--:...------~-----



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC400-2P 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4o-85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

IOL=20IlA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 
Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 

VIH or VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

I IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 

Current 
Quiescent 

,flA 

Supply Current ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4o-85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 4.5 8 15 19 - - ns 
Time tTHL 

6.0 - 7 13 - 16 

2.0 - 52 105 - 130 
Propagation Delay tpLH 4.5 - 13 21 - 26 ns 
Time tpHL 

6.0 - 11 18 - 22 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CpD( 1) 
pF 

Capacitance 
- 26 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of Ie which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCC·f IN+ICC/4 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

p. G. r-...---,",",-

G 
o 
LD 

ICC(opr) TEST CIRCUIT 

p.G. 

G 
o 
LD 

Input wavefol-m iH the same as 
that in r:a8e "f 8wilrhinp: 
char'a c tpr' i 81, i I~F tAB t, 
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I = TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C 74HC4017 P IF C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4017P/F DECADE COUNTER/DIVIDER 

The TC74HC 4017 is a high speed CMOS DECADE JOHNSON COUNTER fabricated with 
silicon C2 MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining th.e CMOS low power dissipation. I t contains 5-s tage di vided
by-lO Johnson counter with 10 decoded output (QO - QlO) and carry-out bit. 
This counter is advanced on the, positive edge of clock signal when CE input is held 
low, or it is advanced on the negative edge of the clock enable signal (CE) when CLOCK' 
input is held high, and selected one of ten outputs goes high. Holding high the CLEAR 
input, this counter is cleared to its zero state without regard to the other input 
conditions. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed ................ fMAX=45MHz(Typ.! at VCC=5V 

• Low Power Dissipation ...... ICC=4wA(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability ............... 10 LSTTL Loads 

• Symmetrical Output Impedance ..... IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ....... VCC (opr. ) =2V 'V 6V 

• Pin and Function Compatible with 40l7B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 
f----~ 1---------

DC Input Voltage VIN -0. 5 'V V CC+O . 5 V 
-~ f-----~~ -

DC Output Voltage VOUT -0.5 'V V CC+O. 5 V 
e----------.--.------------ --- ------ ._-----_ .. - -_.- ---.---~ ~--.----

Input Diode Current 11K ±20 rnA 
I--------------~--.-----~- --

Output Diode Current 10K ±20 rnA 
----..... ------ 1----------- f--. 

DC Output Current lOUT ±25 rnA 
---

DC Vcc/Ground Current ICC ±50 rnA 
I-----------~--- - -------f------

Power Dissipation PD 500(DIP) i, mW 

l80(MFP) 
---~- -------1--. 

Storage Tempera'ture Tstg -65 'V 150 °c 

Lead Temperature lOsec TL 300 °c 

"I, 500mW in the range of Ta=-40° 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

16 

DIPI6(3DI6A-P) 

J6~~ 
~~ 

1 

MFPI6(FI6GC-P) 

PIN ASSIGNMENT 

'Q,5 1 16 VCC 

Q,1 2 15 CLEAR 

Q,O 3 14 CLOCK 

Q,2 4 13 CE 

Q,6 5 
CARRY 

12 OUT 

Q,7 6 11 Q,9 

Q,3 7 10 Q,4 

GND 8 9 Q,8 

(T 0 P V I EW) 
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TRUTH TABLE 

CLOCK CE CLEAR 

X X H 

L X L 

X H L 

.s- L L 

~ L 
L 

H S L 

H L L 

LOGIC DIAGRAM 

Q,O 

CE 

C LO CK -=1...::.4_------1 

CLEAR :::..15:::.-__ -1 

Q,5 

DECODE OUT PUT 

Q,O 

Q,n 

Q,n 

Q,n+1 

Q,n 

Q,n 

Q, n+1 

Q,6 

Q,1 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

( H) 

Q,2 

Q, 

Q,7 

TC74HC4017P/F 

X : DON'T CARE 

Q,n:NO CHANGE 

Q,8 

D Q, D 

Q,3 

Q,4 

Q, 

12, 

Q,9 CARRY 
OUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4011P/F 

TIMING DIAGRAM 

CLEAH 

CLOCK 

CE 

Q,O 

-
Ql 

Q:2 I--

Q3 -
({4 

r---

Q5 -

Q6 r---

-Q'7 

Q8 

Q9 

CAHKY OUT 

RECOMMEN0ED OPERATING CONDITIONS 
PARAMETER SY~1B()L L r~llT 

Supply Voltage Vee 2 '\, h 
--
Input Voltage VIN o c, Vee 

-- --.------------

Output Voltage VOUT 0'\, Vee 

Operating Temperature , Topr -40 '\, 8S 

Input Rise and FalJ Time t y , t[O lOOO(VCc:=2.UV) 
0 " ')00 eVc:c:=!+. W) 
0 ,\,400 (Vee=h. OV) 

f----

'f----

liNTT 

V 

V 

V 

°e 

ns 

r----

r LfLJL.fLJ ru-
I-- r----

-
f----

f----

-
f--

INPUT and OUTPUT 
E~UIVALENT CIRCUIT 

INPUT -{ 
OND 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4017P/F 

DC ELECTRICAL CHARACTERISTICS 

Ta=-40',,85 ° C 
PARAMETER SYMBOL TEST CONDITION '---~---.-----r----+----,----~ UNIT 

VCC MIN. TYP. M~X. MIN. MAX. 

1.5 
v 

2.0 1.5 
High-Level VIH 4.5 3.15 - - 3.15 
Input Vo ltage 
~ ____________ ~ ______ ~ ______________ ~ __ ~6 __ '0-T_4_. __ 2 ~ __ - __ +-4_._2-4 __ -__ ~ __ ~ 

1 2 . 0 - i - 10.5 - 0.5 
V Low-Level Vn 14.5 - I - 11.35 - 1.35 

Input Voltage '6.0 _ ~8 _ 1.8 

----f--------------f----- ---------------,--1----- -- -- r2~ o-r]-~9~ 0 _-- ~1~-9-+-------+~-----1 

High-Leve 1 

Output Voltage 

VIN=VIH I IOH=-20uA 1
4. 5 4.4 4.5 - 4.4 -

~o~==-4m~\- -J::: t-: :~8 :::1 ~ : ~: 3 ~ 

Low-Leve 1 

Output Voltage 

Input Leakage 
Current 

r-------------- -- ---

Quiescent 
Supply Current 

or VIL 

or VIL 

_ lIN 1_ VIN=.V_CC 

I CC I VIN=VCC 

V 

IOH=-S.2mA 6.0 5.68 5.80 - 5.63 -
- - +- - ---. ---- r-- ------- ---- -- --- -----t---------j 

12.0 - 0.0 0.] - 0.] 

10L=2011A 14.5 - 0.0 0.1 - 0.1 
6.0 0.0 0.1 0.1 

1------- - - --- -- -

IOL=4mA 4.5 

lOL=5.2mA 6.0 = ·c ~ :::' ~:~: '=-I-~:~~ 
V 

- -"-- - ------

or GND 6.0 
--- -

or GND 6.0 

-~-- ~_.~ 1 __ - r-~ -l-~-_-~-----t--]J-A----j 

- 140. a 4.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 100 195 - 245 

4.5 - 25 39 - 49 ns 
(CLOCK, CE - Q, CARRY) tpHL 

6.0 - 21 33 - 42 

2.0 - 100 195 - 245 Propagation Delay Time tpLH 
4.5 25 39 49 - -

(CLEAR - Q, CARRY) tpHL 6.0 - 21 33 - 42 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7 4HC4017 P IF 

AC ELECTRICAL CAHRACTERISTICS (Continued) 

Ta=25°C Ta=-40rv85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

Maximum Clock 2.0 5 10 - 4 -

Frequency fMAX 4.5 25 41 - 20 - MHz 
6.0 29 48 - 24 -

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 

6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLEAR) tw(H) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 
2.0 - - 0 - 0 

ns 
Minimum Set-up Time ts 4.5 - - 0 - 0 

6.0 - - 0 - 0 

2.0 - 30 75 - 95 
Minimum Hold Time th 4.5 - 7 15 - 19 

6.0 - 6 13 - 16 

Minimum Removal Time 2.0 - 25 75 - 95 

(CLEAR) 
trem 4.5 - 6 15 - 19 

6.0 - 5 13 - 16 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 74 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr.) = CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4017P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

VCC 

CLOCK 
CLEAR 

GND 

VOIl 
Q,n 

VOL 

CLOCK ~_la% \ Vee 

GjD 

Q,O, 
CArmy 

OUT 
50% 

VOH 

VOL 
I tTHL 

CARRY 
OUT 

CLOCK 

CE 

Q,n 

-V- 50% 

--------~/+-----------

/ 
/ 

r - - ---

ICC(opr.) TEST CIRCUIT 

P.G 
I----------IC LO C K 

* CE 

CLEAR 

VCC 

GND 

VCC 

GND 

I 
I 
IOUTPUTS 

CE 

CLOCK 

Q,n 

* 

VCC 
50% 

'------- G ND 

VCC 

GND 

" -- - - - VOH 

/ 

--------~~--------- VOL 

INPUT WAVEFORM IS THE SAME AS 
THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 
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iillfUSHIBA INTEGRATED CIRCUIT TECHNICAL D~TA 
~C7 4HC4020P IF C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4020P/F 14-STAGE BINARY COUNIER 

The TC74HC4020 is a high speed CMOS 14-STAGE BINARY COUNTER/DIVIDER fabricated with 
silicon gate C2 MOS technology. 
It operates approximately ten times as fast as that of metal-gate CMOS IC (4020B) with 
the same power dissipation. 
A clear input is used to reset the-~ounter to the all low level state. A high level 
at CLEAR accoumplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. Twelve kinds of divided output are provided; 
l' st and 4 stage thru 14 stage. And at the last stage, 1/16384 divided frequency will 
be obtained. 
All inputs are equipped with protectiGn circuits against static discharge or 
transient excess voltage. 

FEATURES 

• High Speed ............... f max=60MHz(Typ.)-at VCC=5V r---------------------------~ 

• Low Power Dissipation ..... ICC=4wA (Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% VCc(Min.) 

• Output Drive Capability ............... 10LSTTL Loads 

• Symmetrical Output Impedance ... __ JIOHI=IOL=4rnA (Min.) 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ...... VCC (opr.)=2V'V6V 

• Pin and Function Compatible with 4020B. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'V 7 V 

DC Input Voltage VIN -0.5 'V VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 'V V CC+O . 5 V 
--

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 
500 (DIP);'~ 

mW 
180 (MFP) 

Storage Temperature Tstg -65 'V 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

16 

DIP16(3D16A-P) 

169 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

Q12 1 

Q13 2 

Q14 3 

Q6 4, 

Q5 5 

Q7 6 

Q4 7 

GND 8 

(TOP VIEW) 

16 Vce 

15 QlJ. 

14 Q10 

13 Q8 

12 Q9 

11 CLEAR 

10 CLOCK 

9 Q1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4020P/F 

TRUTH TABLE 
CLOCK CLEAR OUTPUT STATE 

--
X H ALL OUTPUTS = " 1" X DON'T CARE 

~ 1 NO CHANGE 

~ L ADVANCE TO NEXT STATE 

LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4020P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"u6 

Input Voltage VIN o "u Vec 
---C----

VOUT Output Voltage o "u Vec 
Operating Temperature Topr -40"u 85 

Input Rise and Fall Time t r , tf o "u 1000 (VCC=2. OV) 
o ~,500(VCC=4.5V) 
o "u 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level Vn 4.5 
Input Voltage 

6.0 
----

2.0 

VIN=VIH IOH=-20)JA 4.5 
High-Level 

VOH 
6.0 

Output Voltage or VIL IOH=-4mA 4.5 

IOH=-5.2mA 6.0 

2.0 

VIN=VIH IOL'=20)JA 4.5 
Low-Level 6.0 
Output Voltage VOL 

or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=Vee or GND 6.0 

Current 

Quiescent 
ICC Supply Current VIN=VCC or GND 6.0 

UNIT 

V 

V 

V 

°c 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-

-
-

-

-

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee Vee 

INPUT _ { .....-......'---<)OUTPUT 

GND 

GND 

Ta=25°C Ta=-40"u85°C 

TYP. HAX. HIN. HAX. 
UNIT 

- - 1.5 -

- - 3.15 - V 

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 V 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -

I 
6.0 - 5.9 - V 

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

V 
0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 
)JA 

- 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4020P/F 

AC ELECTRICAL CHARACTERISITCS (CL=50pF, Input t r =tf=6ns) 

Ta=25°C Ta=-40'\,85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 

Output Transition Time tTLH 4.5 8 15 19 - -
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 
2.0 - 72 145 - 180 
4.5 - 18 29 - 36 

(CLOCK - Q1) tpHL 6.0 - 15 25 - 31 
ns 

Propagation Delay Time tpLH 
2.0 - 35 75 - 95 

(Qn - Qn + 1) 
4.5 - 9 15 - 19 

tpHL 6.0 - 8 13 - 16 

Propagation Delay Time 2.0 - 104 205 - 255 

(CLEAR) 
tpHL 4.5 - 26 41 - 50 

6.0 - 22 35 - 43 

2.0 6 14 - 5 -
Maximum Clock f MAX 

Frequency 4.5 30 55 - 24 - MHz 

6.0 35 65 - 28 -

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 60 125 - 155 

(CLEAR) 
tw(H) 4.5 - 15 25 - 31 ns 

6.0 - 13 21 - 26 

2.0 - - 50 - 65 

Minimum Removal Time t rem 4.5 - - 10 - 13 

6.0 - - 9 - 11 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD(l) - 23 - - -

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4020P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

tw 

CL OCK 

tram 

Q. n 

ICC(opr.) TEST CIRCUIT 

P.G. 

* 
1---.......... ---0 CLOCK 

CLEAR 

GND 

"CC 

GND 

"CC 

GND 

r-- "OH 
/Q.l 

/ 

VOL 
Q.4 - Q.l4 

Q.l 

Q.4 

Q.14 

"OH 

Q. n EO% 

VOL 

VOH 

Q.n+l 

VOL 

t pill 

"OH 

Q.n+l 

VOL 
tpHL 

VCC 

GND 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT.rs;:====:I 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4022 
PRELIMINARY 

TC74HC4022P OCTAL COUNTER/DIVIDER 

The TC74HC4022 is a high speed CMOS OCTAL COUNTER/DIVIDER fabricated with silicon 
gate C2 MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. It contains 4-stage divide-by-8 Johnson counter with 8 
decoded output (Qo - Q7) and Carry-out bit. 
This counter is advanced on the positive edge of clock signal when CLOCK ENABLE input 
is held low, or is advanced on the negative edge of clock enable signal \\Then CLOCK 
input is held high, and the selected one of eight outputs goes high. 
Holding high the CLEAR input, this counter is cleared to its zero state without regard 
to the other input conditions. 
All inputs are equipped with protection circuits against static ~ischarge or transient 
excess voltage. 

FEATURES: 

• High Speed .•............. fMAX=43MHz(Typ.) at VCC=5V r-------------------------~ 

• Low Power Dissipation ..... ICC= 4~A(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability .............. 10 LSTTL Loads 

Symmetrical Output Impedance ..... I IOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays ....•.......... tpLH~tpHL 

• Wide Operating Voltage Range •...... VCC(opr. )=2V 'V 6V 

• Pin and Function Compatible with 4022B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE I UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 
1--------------------.. -+-.----+----.- -----'\-----1 

DC Input Voltage VIN -0.5 'V VCC+O. 5 V 
f------.-- ------------... --- -,,---- 1--.---------_t_-----1 

DC Output Voltage VOUT -0.5 'V V CC+O. 5 V 
1_------.-----.. - .---.--- .-----1--------.. - t------ ------'----+----; 
Input Diode Current 11K ±20 rnA 
e------- --- ---. - ----.. - ----.. ----1----.---------+----1 

Output Diode Current 10K ±20 rnA 
f----.-.-.----- .. --- .. --.-... -.. ..-~- .. --.... -.-I_--... -.------_t_--__I 

DC Output Current lour ±25 rnA 
f---------,,------.---'----- .. --+----------/-----j 

DC Vcc/Ground Current ICC ±50 rnA 
1------..... --... -------... -.---1---.. - ----1---.. -------+-----1 
Power Dissipation PD 500* mW 

1--------.. - --.-... - ."'-- -'--- - 1---.----- I_.---------_t_--__I 

Storage Temperature Tstg -65 'V 150 °c 
1---.----.-----------+ -------+--- -------+----1 

Lead Temperature 10sec TL 300 °c 

* SOOmW in the range of Ta=-40° ~,65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti 1 300mW. 

DIP16 (3Dl6A-P) 

PIN ASSIGNMENT 

Q,1 1 16 VCC 

Q,O 2 15 CLEAR 

Q,2 3 14 CLOCK 

Q,5 4 13 CE 

Q,6 5 12 CARRY 
OUT 

NC 6 11 Q,4 

Q,3 7 10 Q,7 

GND 8 9 NC 

(rop VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4022P 

TRUTH TABLE 
-

CLOCK CE CLEAR DECODE 

X X H 

L X L 

X H L 

I L L 

L L L 

H S L 

H L L 

LOGIC DIAGRAM 

Q,4 

CE 

CLOCK 

CLEAR 

Q,O 

OUTPUT 

Q,O 

Q,n 

Q,n 

Q,n+l 

Q,n 

Q,n 

Q,n+l 

( H) 

Q,l 

Q,5 

X DON'T CARE 

Q,n NO CHANGE 

Q,6 

Q,2 

Q,3 

Q,7 CARRY 
OUT 
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TIMING CHART 

CLEAR I 

CLOCK LJL n-L ~ rL n-n-
CLOCK ENABLE 

Q,O 

Q,l I---

I r--

r--- i 

I 

i Q,3 
I 

11 
I 

I H I Q,5 

! 
~ 

I 

Q,7 

CARRY OUT 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"'6 

Input Voltage VIN 0", Vee 

Output Voltage VOUT 0", Vee 

Operating Temperature Topr -40'" 85 

Input Rise and Fall Time t r , tf 0'" 1000 (Vee=2. OV) 
o '" 500 (Vee=4. 5V) 
o '" 400 (Vee=6. OV) 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

L 
r-

r------.., 

~ 

UNIT 

V 

V 

V 

°e 

ns 

TC74HC4022P 

I 
t---

I 

LJ~ Lf iLl 
I I r----

~ 

I-------, 

I i -
f--

J '---
I 

I 

r---
'-----' 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vce vcc 

INPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4022P 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-40rc,85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 
UNIT 

2.0 1.5 - - 1.5 -High-Level 
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - 4.2 --

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIN=VIH IOH=-20wA 4.5 4.4 4.5 - 4.4 -
Hi gh - LE:ve 1 

VOH 
6.0 5.9 6.0 - 5.9 - V 

Output Voltage or VIL 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=20WA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 

VOL V Output Voltage or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2rnA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±O.l - ±1. 0 

Current 
WA 

Quiescent Suppl 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 
25°C -40 rc, 85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 100 195 - 245 
tpLH 

4.5 - 25 39 - 49 ns 
(CLOCK - Q, CARRY) tpHL 6.0 - 21 33 - 42 

tpLH 2.0 - 100 195 - 245 
Propagation Delay Time 

4.5 - 25 39 - 49 
(CLEAR - Q, CARRY) tpHL 6.0 - 21 33 - 42 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4022P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

25°C -40'U 85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Maximum Clock 2.0 5 10 - 4 -
fMAX 4.5 25 40 - 20 - MHz 

frequency 
6.0 29 47 - 24 -

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(L) 
4.5 - 8 15 - 19 

(CLOCK) tw(H) 6.0 - 7 13 - 16 

2.0 - 35 75 - 95 Minimum Pulse Width 
tw(H) 4.5 - 9 15 - 19 

(CLEAR) 
6.0 8 13 16 - -

2.0 - - 0 - 0 
Minimum Set-up Time ts 4.5 - - 0 - 0 ns 

6.0 - - 0 - 0 

2.0 - 35 75 - 95 
Minimum Hold Time th 4.5 - 9 15 - 19 

6.0 - 8 13 - 16 

2.0 - 30 75 - 95 
Minimum Removal Time t rem 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Input Capacitance CIN - 5 10 - 10 
pF 

P0wer Dissipation 
CpD(l) - 52 - - -

Capaci tance 

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). Average operating current can be obtained by the equation hereunder. 

ICC (opr. )=CPD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4022P 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
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~' 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4024~ 
PRELIMINARY 

TC74HC4024P 7-STAGE BINARY COUNTER 

The TC74HC4024 is a high speed CMOS 7-STAGE BINARY COUNTER/DIVIDER fabricated 
with silicon gate C2MOS technology. 
It operates approximately ten times as fast as that of metal-gate CMOS IC (4024B) 
with the same power dissipation. 
A clear input is used to reset the counter to the all low level state. A high level 
at CLEAR accomplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. Seven kinds of divided output are provided; 
l'st and 4 stage thru 7 stage. And at the last stage, 1/128 divided frequency will 
be obtained. 
All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES: 

• High Speed ••..•••••••..•• f max=60MHz(Typ.) at VCC=5V 

• Low Power Dissipation ..••• ICC=4~A (Max.) at Ta=25°Cr-__________________________ ~ 

• High Noise Immunity ......... VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ....•......... 10 L5TTL Loads 

• Symmetrical Output Impedance .••• jIOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays •••..•.••••••.• tpLH~tpHL 

• Wide Operating Voltage Range ••••••• VCC(Opr.)=2V 'V 6V 

• Pin and Function Compatible with 4024B. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 "v 7 V 
--------- . __ . __ ._---- ---- --- ------- --_ .. _--_.- - ------

DC Input Voltage VIN -0.5 "vVCC+0.5 V 
--~-.------

DC Output Voltage VOUT -0.5 "v V CC+O. 5 V 
c-.- --------------------.-.- -----------.---.-------t--------j 

Input Diode Current 11K ±20 rnA 
---------------- -------------------- --- -------------+-----/ 

Output Diode Current 10K ±20 rnA 
f------- ------ --. ----------- - - - - ~-. -------------r------j 

~_ Outp~~c:urre~~_____ lOUT _______ ±_2_5 _____ -t-__ rnA
_---j 

DC Vcc/Ground Current ICC :+50 rnA 
--------- ~--.- ~---

Power Dissipation 500", mW 

~-.------ ------.. ------- -.------ ----------t---------j 

Storage Temperature Tstg -65 "v 150 DC 
f--------.-----~-------------I--.--- f------------j--------j 

Lead Temperat ure 10sec TL 300 ° C 

,', SOOmW in the range of Ta=-40°C 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -IOmW/oC shall be applied 
lJnt i 1 300mW. 

DIP14(3D14A-P) 

PIN ASSIGNMENT, 

CLOCK 1 14 Vce 

CLEAR 2 13 NC 

Q,7 3 12 Q,1 

Q,6 4, 11 Q2 

Q,5 5 10 NC 

Q,4 6 9 Q,3 

GND 7 8 NC 

(TOP VIEW) 
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II 

I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4024P 

TRUTH TABLE 

CLOCK CLEAR OUTPUT STATE 

X H ALL OUTPUTS = "L" 

I L NO CHANGE 

L L ADVANCE TO NEXT STATE 

LOGIC DIAGRAM 

Ql Q,2 Q,3 

CLEAR 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2 '\,6 
t-----~~~~---~~--- -~~~--~-- ~---~---- f------ -------_. 

Input Voltage VIN o '\, Vee 
-------------~--~------

- VOUT 
--

Output Voltage o '\, Vee 
- ------~------

Operating Temperature Topr -40'\, 85 

Input Rise and Fall Time t r , tf 0'\,1000 (Vee=2. OV) 

0 ,\,500 (Vee=4. 5V) 

0 '\, 400 (Vee=6. OV) 

X DON'T CARE 

Q4 

UNIT 

V 

V 

V 

°e 

ns 

Q,5 Q,6 

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 

Vco Veo 

INPOT -{ 

Q,7 

TOSHIBA ---------------------566-------------------------------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4024P 

DC ELECTRICAL CHARACTERISTICS 
r-- Ta=25°C Ta=-40'V85°C 

UNIT PARAMETER SYMBOL TEST CONDITION 
Vec MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 3.15 - - -
Input Voltage 

6.0 4.2 - - 4.2 -

Low-Level 
2.0 - - 0.5 - 0.5 

Input Voltage VIL 4.5 - - 1.35 - 1.35 
6.0 - - 1.8 - 1.8 
2.0 1.9 2.0 - 1.9 -

High-Level VIN=VIH or IOH=-20].lA 4.5 4.4 4.5 - 4.4 -
Output Voltage VOH 6.0 5.9 6.0 - 5.9 -

VIL IOH=-4mA 
V 

4.5 4.18 4.31 - 4.13 -
I OH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

Low-Level VIN=VIH or IOL=20].lA 4.5 - 0.0 0.1 - 0.1 
VOL 6.0 - 0.0 0.1 - 0.1 

Output Voltage 
VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 Current 
Quiescent 

].lA 

Supply Current ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

PARAMETER r-- Ta=25°C Ta=-40"v85°C 
SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition Time 

tTLH 
4.5 8 15 19 - -

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 72 145 - 180 
4.5 - 18 29 - 36 

(CLOCK - Q1) tpHL 6.0 - 15 25 - 31 
ns 

Propagation Delay Time tpLH 2.0 - 28 60 - 75 

4.5 - 7 12 - 15 
(Qn - Qn+1) tpHL 6.0 - 6 10 - 13 

2.0 - 96 185 - 230 
Propagation Delay Time 

tpHL 4.5 - 24 37 - 46 
(CLEAR - Qn) 6.0 - 20 31 - 39 

Maximum Clock 2.0 6 14 - 5 -
Frequency fMAX 4.5 30 55 - 24 - MHz 

6.0 35 65 - 28 -
Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 ns 
(CLOCK) tw(H) 6.0 - 7 l3 - 16 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4024P 

AC ELECTRICAL CHARACTERISTICS (Continued) 

- Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION VCC UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width 2.0 - 30 75 - 95 
tw(H) 4.5 - 8 15 - 19 

(CLEAR) 6.0 - 7 13 - 16 
2.0 - 15 50 65 

ns -
Minimum Removal Time t rem 4.5 - 3 10 - 13 

6.0 - 3 9 - 11 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 42 - - -

Note(l): CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). Average operating current can be obtained by the equation 

hereunder. ICC (Opr .) = CpD • V CC • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLEAR 

CLOCK 

Q,n 

Q,n 

~.",.",.--".l-+----- Vce 

~---- GND 
tw 

~--I-..... ---- VCC 

trem 

50% 

50% 

"---- GND 

I 

,-::-- VOH 
/ Q,l 

~--~--- VOL 

6ns 6ns 

Q,n 

Q,n+l 

Q,n+l 

VOH 
50% 

VOL 

VOH 

VOL 
tpLH 

VOH 

VOL 
tpHL 

GND 

VOH 

VOL 
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ICC(Opr.) TEST CIRCUIT 

I---__ --U CLO CK 

CLEAR 

GND 

Ql 

Q7 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4024P 

* INPUT WAVEFORM IS THE SAME 

AS THAT IN CAS~ OF SWITCHING 

CHARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC4028P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

-PRELIMINARY 

TC74HC4028P/F BCD-TO-DECIMAL DE~ODER 
The TC74HC4028 is a high speed CMOS DECIMAL DECODER fabricated with silicon gate c2r10S 
technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
A BCD code applied to the four input (A thru D) provides a high level at the selected 
one of the decimal decoded outputs. A illegal BCD code such as eleven to fifteen 
gives a low level at all outputs. 
The device also can be used as 3-to-8 LINE DECODER, when D input is assigned as a 
disable input. 
The device is useful for code conversion, address decoding, memory selection, 
demultiplexing, or read out decoding. 
All inputs are equipped with prot'ection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

High Speed ...................... t pd=25ns(Typ.)(VCC=5V) 

Low Power Dissipation ........... ICC=4#A(Max.)(Ta=25°C) 

High Noise Immunity ..........•.. VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ......... IO LSTTL Loads 

Symmetrical Output Impedance .... 1 IOH1=IOL=4mA(Min.) 

Balanced Propagation Delays ..... tpLH~tpHL 

Wide Operating Voltage Range .... VCC(opr)=2V -6V 

Pin and Function Compatible with 4028B 

16~ 
DIP16(3D16A-P) 

MFP16(F16GC-P) 

PIN ASSIGtH;ENT 

Y4 1 

Y2 2 

YO 3 

Y7 4 

Y9 5 

Y5 6 

Y6 7 

GND 8 

(TOp View) 

16 Vee 

15 Y3 

14. Y 1 

13 F: 

12 C 

11 D 

10 A 

9 Y8 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4028P/F 

LOGIC DIAGRAt'l 

TRUTH TABLE 

INPUTS OUTPUTS . SELECTED OUTPUT 
D C B A YO Yl Y2 Y3 Y4 Ys Y6 Y7 Y8 Y9 

L L L L H L L L L L L L L L YO 

L L L H L H L L L L L L L L Yl 

L L H L L L H L L L L L L L Y2 

L L H H L L L H L L L L L L Y3 

L H L L L L L L H L L L L L Y4 

L H L H L L L L L H L L L L Ys 

L H H L L L L L L L H L L L Y6 

L H H H L L L L L L L H L L Y7 

H L L L L L L L L L L L H L Y8 

H L L H L L L L L L L L L H Y9 

H X H X L L L L L L L L L L NOTE 

H H X X L L L L L L L L L L NOTE 

X Don't care 

--------------571-----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4028P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 -7 V 

DC Input Voltage VIN -0.5-VCC+0.5 V 

DC Output Voltage VOUT - 0 . 5 - V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 500(DIP)*/180(MFP) mW 

Storage Temperature Tstg -65 -150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40°C -65°C. and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

Vee vee -, 
I 

* I 

INPUT OUTPUT 

• _J 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4028P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LUllT UNIT 

Supply Voltage Vee 2-6 V 

Input Voltage VIN 0- Vee V 

Output Voltage VOUT O-Vce V 

Operating Temperature Topr -40 - 85 °e 

Q-lOOO(Vee=2.0V) 
Input Rise and Fall 

0- 500 (Vee=4. 5V) Time tr,tf ns 

0- 400 (V ee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-4Q-85°C 

PARAMETER SYMBOL TESTeONDITION UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V 
Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-20,llA 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VOH 6.0 5.9 6.0 - 5.9 - V 
Output Voltage VIH or VIL 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

IOL=20,llA' 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

VOL 6.0 - 0.0 0.1 - 0.1 V 
Output Voltage VIH or VIL 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCe or GND 6.0 - - to.l - i1.0 
Current 

Quiescent 
,llA 

Supply Current ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4028P/F 

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

PARAMETER SYMBOL TEST CONDITIO}'l 
Ta=25°C Ta=-4o--85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 Time tTHL 
6.0 - 7 13 - 16 

ns 

Propagation 2.0 - 116 225 - 280 
Delay Time tpLH 

(A, B, C,D) 4.5 - 29 45 - 56 
tpHL 

6.0 - 25 38 - 48 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CPD(l) - 58 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

r-----~---------- Vee 
A,B,e,D 

"------ G ND 

y 
(IN PHASE) 

......... _-f--J"-+--- vOL 

ICC(opr) TEST CIRCUIT 

P.G. 

* 
A 
B 
e 
D 

Vee = 5V 

Vee YO 

GND Y9 

* Input transition time is the same as 
that in case of switching characteristics 
test. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT.tr;====11 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4040P / .. =====-
PRELIMINARY 

TC74HC4040P/F 12-STAGE BINARY COUNTER 

GENERAL DESCRIPTION 

The TC74HC4040 is a high speed CMOS l2-STAGE BINARY COUNTER/DIVIDER fabricated with 
silicon gate C2 MOS technology. 
It operates ?pproximately ten times as fast as that of metal-gate CMOS IC (4040B) 
with the same power dissipation. 
A clear input is used to reset the counter to all low level state. A high level at 
CLEAR accomplishes the reset function. A negative transition on the CLOCK input 
brings one increment to the counter. All divided output stages are provided, and 
1/4096 divided frequency will obtained at the last stage. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES 
High Speed ............... f max=60MHz(Typ.) at VCC=5V 

Low Power Dissipation ..... ICC=4wA (Max.) at Ta=25°C 

High Noise Immunity ......... VNIH=VNIL =28% VCC(Min.) 

Output Drive Capability .....•......... 10LSTTL Loads 

Symmetrical Output Impedance ... /IOH /=IOL=4rnA (Min.) 

Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ........ VCC(opr) =2V '\., 6V 

• Pin and Functional Compatible with 4040B. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\., 7 V 

DC Input Voltage VIN -0.5 '\., VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 '\., V CC+O . 5 V 
------

Input Diode Current 11K ±20 rnA 
--

Output Diode Current 10K ±20 rnA 
--c--------r----

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 
------~------------1---
Power Dissipation PD 500(DIP) ,'; mW 

l80(MFP) 

Storage Temperature Tstg -65 '\., 150 °c 

Lead Temperature 10sec TL 300 °c 

)'t 500mW in the range of Ta=-40°C'\.,65°C and from Ta=65°·C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP16(3D16A-P) 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

Q.12 1 16 Vee 

Q.6 2 15 Q.ll 

Q.5 3 14 Q.10 

Q.7 4 13 Q.8 

Q.4 5 .12 Q.9 

Q.3 6 II CLEAR 

Q,;G 7 10 CLOCK 

GND 8 9 Q.1 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4040P/F 

TRUTH TABLE 
CLOCK CLEAR OUTPUT STATE 

X H ALL OUTPUTS = "L" 

~ L NO CHANGE 
X DON I T CARE 

~ L ADVANCE TO NEXT STATE 

LOGIC DIAGRAM 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"'6 

Input Voltage VIN 0", Vee 

Output Voltage VOUT 0", Vee 

Operating Temperature Topr -40'" 85 

Input Rise and Fall Time t r , tf 0"'1000 (Vec=2. OV) 
o ~,SOO(Vec=4.5V) 
o '" 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

2.0 High-Level 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level Vn 4.5 
Input Voltage 

6.0 

I 
2.0 

VIN=VIH IOH=-20]JA 4.5 
High-Level I 

VOH I 6.0 
Output Voltage or VIL r IOH=-4mA 4.5 

I 
I IOH=-5.2mA 6.0 
I 

-- I 

2.0 

VIN=VIH IOL=20)JA 4.5 
Low-Level 6.0 

VOL Output Voltage or VIL IOL=4mA 4.5 

IOL=5.2mA 6.0 

Input Leakage 
lIN VIN=VeC or GND 6.0 

Current 

Quiescent 
ICC VIN=VCC or GND 6.0 Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-

-
-

1.9 
4.4 

5.9 

4.18 

5.68 

-
-
-

-
-

-

-

TC74HC4040P/F 

INPUT and OUTPUT 
EqUIVALENT CIRCUIT 

INPUT 

GND 

Ta=25°C Ta=-40",85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -

6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

0.18 0.26 - 0.33 

- :+:0.1 - :+:1.0 

- 4.0 - 40.0 

UNIT 

V 

V 

I 

V 

V 

)JA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4040P/F 

AC ELECTRICAL CHARACTERISITCS (CL=50pF, Input t r =tf=6ns) 

Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition Time tTLH 4.5 8 15 19 - -

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 72 145 - 180 
4.5 - 18 29 - 36 

(CLOCK - Q1) tpHL 6.0 15 25 31 - -
ns 

Propagation Delay Time tpLH 
2.0 - 35 75 - 95 

(Qn - Qn + 1) 
4.5 - 9 15 - 19 

tpHL 6.0 - 8 13 - 16 

Propagation Delay Time 2.0 - 104 205 - 225 

(CLEAR) 
tpHL 4.5 - 26 41 - 50 

6.0 - 22 35 - 43 

Maximum Clock f MAX 
2.0 6 14 - 5 -

Frequency 4.5 30 55 - 24 - MHz 

6.0 35 65 - 28 -

Minimum Pulse Width tw(L) 2.0 - 30 75 - 95 

4.5 - 8 15 - 19 
(CLOCK) tw(H) 6.0 7 13 16 - -

Minimum Pulse Width 2.0 - 60 125 - 155 

(CLEAR) 
tw(H) 4.5 - 15 25 - 31 ns 

6.0 - 13 21 - 26 

2.0 - - 50 - 65 

Minimum Removal Time t rem 4.5 - - 10 - 13 

6.0 - - 9 - 11 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CpD (l) - 32 - - -

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

VCC 

CLEAR 

GND 
tw 

VCC 
CLOCK 

GND 

r-- VOH 
I Q.1 

I 
VOL 

Q.2 - Q.12 

ICC(o r.) TEST CIRCUIT 

VCC=5V 

Vec Q.1 

P.G. r---~-----dCLOeK 

* 

~ 
o 
U) CLEAR 

GND Q12 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4040P/F 

~VOH Q. n EO~ 

VOL 

VOH 

Q.n+1 

* t pIE I 
VOL 

-:IF
VOH 

Q.n+1 50~ 

VOL 
tpHL 

I 

VCC 

GND 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERIJTICS TEST. 
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IjlC= TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC4049P/F 
~C74HC4050P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4049 PI F htx 8UFFE:<ICONVERTEP (If'iVEF.TING) 
TC74HC4050 PI F ~iEX BL!FFr~R CO:,!V;::'"l.TER 

The TC74HC4049 and the TC74HC4050 are high speed CMOS HEX BUFFER fabricated with 
silicon gate C2MOS technology. 
It achieves the high speed operation similar to equivalent LSTTL while maintaining the 
CMOS low power dissipation. 
The TC74HC4049 is an inverting buffer, while the TC74HC4050 is a non-inverting buffer. 
The internal circuit is composed of 3-stage or 2-stage inverters, which enables high 
noise immunity and stable output. 
Input protection circuits are different from those of the high speed CMOS IC's. 
They eliminate diodes of VCC side and enable logic-level conversion from high-level 
voltage (up to BV) to low-level voltage. 
These IC's are useful for battery back up circuits, because input voltage can be 
appled on IC's which is not biased by VCC' 

FEATURES: 

High Speed . .................. . tpd=lOns(Typ.) at VCC=5V 

Low Power Dissipation .... .... . ICC=l~A(Max.) at Ta=25°C 

High Noise Immunity .......... ,VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability .. .... . 15 LSTTL Loads 

Symmetrical Output Impedance .. i1oHi=IOL=6mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC(opr)=2V-6V 

Pin and Function Compatible with 4049B, 4050B. 

PIN ASSIGNMENT 
TC'!4HC4049 TC'74HC4050 

VCC 1 16 NC VCC 1 

lY 2 15 6Y lY 2 

lA 3 14 6A lA 3 

2Y 4 13 NC 2Y 4 

2A 5 12 tiy 2A 5 

3Y 6 11 5A 3Y 6 

3A '7 10 4Y :SA '7 

GND 8 9 4A GND 8 

(TOP VI ~'W) 
NC No C,)nnecti on 

16 

DIPI6(3DI6A-P) 

J6~ 
1 

MFPI6(FI6GC-P) 

16 NC 

15 6Y 

14 6A 

13 NC 

12 5Y 

11 5A 

10 4Y 

4A 

(TOP VIEW) 
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CIRCUIT SCHEMATIC (per Gate) 

TC74HC4049 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 
--

DC Output Current lOUT 

DC VCC/Ground Current ICC 

Power Dissipation PD 
Storage Temperature Tstg 

Lead Temperature 10sec TL 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage VCC 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time tr,tf 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4050 
Vcc 

t 
I 

Y A 
I 

* I 

I 
_J 

GND 

VALUE UNIT 

-0.5 rv 7 V 

-0.5 rvl01( V 

-0.5 rv V CC+O. 5 V 

-20 rnA 

±20 rnA 

±35 rnA 

±70 rnA 

500 (DIP)*1y 180 (MFP) mW 

-65 rv 150 °c 

300 °c 

LIMIT UNIT 

2rv6 V 

o rvVCC V 

o rvVCC V 

-40 rv 85 °c 

o rv 1000 (V CC=2. OV) 
0 'V 500(VCC=4.5V) ns 
o 'V 400(VCC=6.0V) 

TC74HC4049P/F 
TC74HC4050P/F 

Vec 

GND 

Note. 
*DC input voltage is 
able to impress -0.5V 
to lOV based on GND 
without any relation 
to voltage of Vce. 
Recommended operating 
condition is from 
OV to 8V and it is 
possible to vonvert 
logic-level from 8V 
to 5V or 5V to 2V. 

**500mW in the range of 
Ta=-40°C rv 65°C and 
from Ta=65°C up to 
85°C derating factor 
of -lOmW/oC shall be 
applied until 300mW. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4049P/F 
TC74HC4050P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
VIH Input Voltage 

Low-Level 
VIL Input Voltage 

VIN= 
IOH=-20IlA 

High-Level 
Output Voltage VOH 

VIH or VIL IOH=-6mA 

IOH=-7.8mA 

VlN= IOL=20IlA 
Low-Level 
Output Voltage VOL 

VlH or VIL IOL=6mA 

IOL=7.8mA 

Input Leakage 
lIN VIN=VCC or GND Current 

Quiescent 
ICC VIN=VCC or GND Supply Current 

VCC 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

4.5 

6.0 

2.0 

4.5 

6.0 

4.5 

6.0 

6.0 

6.0 

Ta=25°C rra=-4Q-85°C 
UNIT 

MIN. TYP. 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 2.0 - 1.9 -

4.4 4.5 - 4.4 -

5.9 6.0 - 5.9 - V 

4.18 4.31 - 4.13 -
5.68 5.80 - 5.63 -

- 0.0 0.1 - 0.1 

- 0.0 0.1 - 0.1 

- 0.0 0.1 - 0.1 V 

- 0.17 0.26 - 0.33 

- 0.18 0.26 - 0.33 

- - ±O.l - ±1.0 

/1.A 

- - 1.0 - 10.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

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

TC74HC4049P/F 
TC74HC4050P/F 

Ta=25°C Ta=-40-85 ° C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN~ TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
tTLH 

Output Transition 4.5 - 6 12 - 15 
tTHL ns 

Time 
6.0 - 5 10 - 13 

2.0 - 48 100 - 125 

Propagation Delay 
tpLH 

4.5 12 20 - 25 -
Time tpHL ns 

6.0 - 10 17 - 21 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

CpD(l) - 25 - - -Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CpD·VCC·fI~ICC/6 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

TC74HC4049 

P.O. 

TC74HC4050 

P.O. 1--------1 

~. 

VaUT 
(HC4049 ) 

VaUT 
(HC4050) 

6 ns 6 ns 

Ir--..,.....-.I---+---- V C C 

'------ GND 

ICC(opr) TEST CIRCUIT 

TC74HC4049 

TC74HC4050 

Input waveform is the same 

as that in case of switching 

characteristics test. 
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[I TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4060P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4060P/F 14-STAGE BINARY COUNTER/DIVIDER WITH OSCILLATOR 
The TC74HC4060 is a high speed CMOS l4-STAGE BINARY COUNTER fabricated with silicon 

gate C2MOS technology. 

It operates ten times as fast as that of metal-gate C2MOS IC (4060BP) with the same 

power dissipation. 

The oscillator configuration allows designs of either RC or crystal oscillator 

circuits. A clear input is used to reset the counter to the all low level state and 

disable the oscillator. A high level at CLEAR accomplishes the reset function. 

A negative transition on the clock input incliments the counter. Ten kinds of divided 

output are provided; 4 stage thru 10 stage and 12 stage thru 14 stage. And at the 

last stage, 1/16384 divided frequency is obtained. 

The 11 input and the CLEAR input are equipped with protection circuits against static 

dischage or transient excess voltage. 

FEATURES: 

· High Speed •.................. f max=60MHz(Typ.)(VCC=5V) 

· Low Power Dissipation ......... ICC=4pA(Max.) (Ta=25°C) 

High Noise Immunity ......... "VNIH=VNIL=28% Vcc(Min.) 

· Output Drive Capability ....... 10 LSTTL Loads 

Symmetrical Output Impedance .. 1 IOHI=IOL=4mA(Min.) 

Balanced Propagation Delays ... tpLH~tpHL 

Wide Operating Voltage Range .. VCC (opr) =2V - 6V 

· Oscillator Confi[ula~ion ..... RC or Crystal Oscillator 

• Schmitt Trigger Clock Input 

Pin and Function Compatible with 4060B 

1 
DI F16(3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4060P/F 

PIN ASSIGNMENT TRUTH TABLE 

JJ:3 Vee INPUTS 
FUNCTION 

,:,\ ~.i () ~I CLEAR 

;4 ~8 Counter is reset to zero 

;,-) Q,g x H state. 
~O output goes to high level 

;2 CLEAR ¢O output goes to low level 

11 0'1 L L Count up one step. 
10 ¢O 
9 0'0 S L No change. 

(TOp View) x Don't care 

LOGIC DIAGRM~ 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

INPUT O-JV\I\r---+ OUTPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4060P/F 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE 

Supply Voltage Range Vee -0.5 'U 7 

DC Input Voltage VIN -0.5 'U Vee+O. 5 

DC Output Voltage VOUT -0.5 'U Vee+O. 5 

Input Diode Current 11K ±20 

Output Diode Current 10K ±20 

DC Output Current lOUT ±25 

DC Vee/Ground Current ICC ±50 

Power Dissipation PD 500(DIP)/lBO(MFP) 
Storage Temperature Tstg -65 'U 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2'U6 

Input Voltage VIN o 'U Vee 

Output Voltage VOUT o 'U Vee 

Operating Temperature Topr -40 'U 85 

o 'U lOOO(Vee=2. OV) 
Input Rise and Fall Time tr,tf o 'U 500(Vee=4.5V) 

o 'U 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

mW 

°e 

°e 

UNIT 

V 

V 

V 

°e 

ns 

* 500mW in the range 
of Ta=-40oe 'U 65°C 
and from Ta=65°e up 
to 85°C derating 
factor of -lOmW/oe 
shall be applied 
un t i1 300mW. 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°e Ta=-4Q-85°e 

UNIT 
Vee MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V Input Voltage - - -
6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

High-Level IOH=-20.aA 4.5 4.4 4.5 - 4.4 -
VIN= 

Output Voltage VOH 6.0 5.9 6.0 - 5.9 - V, 
(Q Outputs) VIH or VIL ,.;,' 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4060P/F 

DC ELECTRICAL CHARACTERISTICS (CONTINUED) 

Ta=25°C Ta=-4Q-85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1.8 2.0 - 1.8 -
Output Voltage VIN= 

4.5 4.0 VOH IOH=-20.uA 4.5 4.0 - - V 
(r/:Jo,1o Output) VIH or Vn 

5.5 5.9 5.5 6.0 - -

2.0 - 0.0 0.1 - 0.1 

Low-Level IOL=20.uA 4.5 - 0.0 0.1 - 0.1 
VIN= 

Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 
(Q Outputs) VIH or Vn 

IOL=4mA 4.5 0.17 0.26 0.33 - -

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Low-Level 2.0 - 0.0 0.2 - 0.2 
Output Voltage 

VOL 
VIN= 

IOL=2QuA 4.5 0.0 0.5 0.5 V - -
(r/:Jo,1o Output) VIH or Vn 

0.1 0.5 6.0 - 0.5 -

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 

Current 
.uA 

Quiescent 
Supply Current Ice VIN=VCC or GND 6.0 - - 4.0 - 40.0 

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

Ta=25°C Ta=-4G--85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vee MIN. TYP. MAX. MIN. HAX. 

2.0 - 30 75 - 95 
Output Transition Time tTLH 

4.5 - 8 15 - 19 
(Q Outputs) tTHL 

16 6.0 - 7 13 -

2.0 - 196 370 - 465 
Propagation Delay Time tpLH 

11 - Q4 
4.5 - 49 74 - 93 

tpHL 
6.0 - 42 63 - 79 ns 
2.0 - 35 75 - 95 

tpLH 
4.5 - 9 15 - 19 

Qn - Qn+1 tpHL 
8 13 6.0 - - 16 

2.0 - 100 195 - 245 
tpLH 

4.5 - 25 39 - 49 
CLEAR - Qn tpHL 

6.0 - 21 33 - 42 

2.0 6 14 - 5 -
Maximum Clock 

fMAX 4.5 30 55 24 MHz - -
Frequency 

6.0 35 65 - 28 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4060P/F 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4c:r-S5°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Minimum Pulse Width tw(L) 

(11 ) 
4.5 - 8 15 - 19 

CLOCK tw(H) 
6.0 - 7 13 - 16 

2.0 - 60 125 - 155 

CLEAR tw(H) 4.5 - 15 25 - 31 ns 

6.0 - 13 21 - 26 

2.0 - 40 100 - 125 
Minimum Removal Time 

t rem 4.5 - 10 20 - 25 
CLEAR 

6.0 - 9 17 - 21 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 33 - - -

Note (I) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD,VCC·fIN+ICC 

SWITCHING CHARACTERIST1CS TEST WAVEFORM 

tpHL (CLEAR - Qn), tw (CLEAR) tpLH,tpHL (CLOCK - Q), tw (CLOCK) 
6ns 

t5 nc ons 

vee; 

OND 

Q4 vOH 

V::I tpHL 
"-D 

V,)i, 

tpHL tpLH, tpHL (Qn - Qn+1) 
tTHL 

VUI, 

Qn Qn 
\' 1.11, 

tTilL 
VI,)!, 

Qn+ 1 Q,n+ 1 
\/U:J 

tpLH tpilL 
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ICC(opr) TEST CIRCUIT 

Vcc 

P.:}. 0'1 
00 

950 
~;. 

4 
0'4 

CLEAR 

GND 
~14 

TYPICAL CLOCK DRIVE CIRCUITS 

EXTERNAL CLOCK DRIVE 

Open 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4060P/F 

• ~I input t r =tf=6ns Duty=50% 

Note 

When CR or crystal oscillation circuit 
is adopted, the dynamic power dissipation 
will be greater than the measured value 
from the test circuit shown left, 
because these oscillion circuits spend 
much supply current. 

TYPICAL RC CIRCUIT TYPICAL CRYSTAL CIRCUIT 

c x 
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I~OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC4066P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4066P/F UAD BILATEkAL SWITCH 
The TC74HC4066 is a high speed CMOS QUAD BILATERAL SWITCH fabricated with silicon gate 

C2MOS technology. 

It consists of four independent high speed switches capable of controlling either 

digital or analog signals with as low power dissipation as that of metal-gate C2MOS IC. 

C input is provided to control the switch; the switch is ON while the C input is 

maintained at high level, and the switch is OFF while at low level. 

FEATURES: 

High Speed ..................... t pd=12ns(Typ.) (VCC=5V) 

Low Power Dissipation .......... ICC=l~A(Max.) (Ta=25°C) 

High Noise Immunity ............ VNIH=VNIL=28% Vcc(Min.) 

Low ON Resistance .............. RON=80.n(Typ.) (VCC=5V) 

. High Degree of Liniarity ....... DISTORTION=O.05%(Typ.) 
(VCC=5V) 

Pin and Function Compatible with 4066B 

1 

DIP14(.3D14A-P) 

l,Q 
1 

MB'P14(F14GB-P) 

LOGIC DIAGRAM PER CHANNEL PIN ASSIGNMENT 

1 I/O 1 14 Vcc 

lO/I 2 13 lC 

20/ I 3 12 4C 
I/O 0/1 

2 I/O 4 11 41/0 

2C 5 10 40/1 

3C 6 9 30/1 

GND 
7 8 31/0 

GIN ( V SS ) 

(Top View) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT --
Input Diode Current 11K 

Output Diode Current 10K 
~-

DC Output Current lOUT 

DC VCC/Ground Current ICC 

VALUE 

-0.5 'V 7 

-0.5 'V V Cc+O. 5 

-0.5 'V V CC+O . 5 

±20 

±20 

±25 

±50 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

TC74HC4066P/F 

* 500mW in the range 
of Ta=-40°C 'V 65°C 
and from Ta=65°C up 
to 85°C derating 
factor of -lOmW/oC 
shall be applied 
until 300mW. 

Power Dissipation PD 500(D1P)*/180(MFP) mW 
Storage Temperature Tstg -65 'V 150 

Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2'V6 

Input Voltage VIN o 'V V CC 

Output Voltage VOUT o 'V VCC 

Operating Temperature Topr -40 'V 85 

o 'V 1000(VCC=2 .OV) 
Input Rise and Fall Time tr,tf o 'V 500(vCC=4.5V) 

o 'V 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 
2.0 

Refer to RON Control Input V1H 4.5 
Voltage specification 

6.0 

Low-Level 
2.0 

Control Input VIL I IOFF 1 ~ 1. O.aA 4.5 
Voltage 

6.0 

VC=VIHC 2.0 

ON Resistance RON VI/O=O - VCC 4.5 

II/O=lOO.aA 6.0 
Difference of 2.0 
ON Resistance VC=VIHC 
Between Any Two JRON 4.5 

II/O=lOO.aA 
~~/our 6.0 °tc.hes 

°c 

°c 

UNIT 

V 

V 

V 

°c 

ns 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

CONTROL 
INPUT 

C 

SWITCH 
INPUT / OUTPUT 

Vcc VOCi I 

~~~ r A 
O/~ 

I I 

l+r 

Ta=25°C Ta=-4o-85°C 
UNIT 

MIN. TYP. 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 

- 2000 - - -

- 100 200 - 250 

- 60 170 - 210 
.Q 

- 50 - - -

- 3 - - -
- 2 - - -

59J----------TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4066P/F 

DC ELECTRICAL CHARACTERISTICS (CONTINUED) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-4Q--85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

Input/Output VC=VILC Leakage Current 
IOFF VI/O=6V, VO/I=OV 6.0 - - ±0.1 - ±0.1 

(Switch OFF) or 
VT/O=OV, VO/I=6V ItA 

Input Leakage 
lIN 6.0 - - ±0.1 - ±1.0 

Current 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 

SUJ>21y Current 

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

Ta=25°C Ta=-4(}--85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 13 50 - 65 
Propagation Delay Time tpLH 

RL=10kD. 4.5 - 5 10 - 13 
(Input to Output) tpHL 

6.0 - 4 9 - 11 

2.0 - 56 115 - 145 

Output Enable Time 
tpZH 

RL=lkD. 4.5 14 23 - 29 ns -
tpZL 

6.0 12 20 25 - -

2.0 - 64 115 - 145 

Output Disable Time 
tpLZ 

RL=lkD. 4.5 16 23 29 - -
tpHZ 

6.0 14 20 25 - -

VSS=-2.5V 

Sine Wave Distortion Vin=0.88VRMS 2.5 - 0.05 - - - % 
RL =10k.l"2 

f=lkHz 

Frequency Response VSS=-2.5V 
(Switch ON) 

Vin=0.88VRMS 2.5 30 Vout - - - -
20 loglO v.-=-3dB RL=lkD. ~n MHz 
Feedthrough VSS=-2.5V 
Attenuation (Switch 

Vin=0.88VRMS 2.5 1.0 OFF) - - - -
Vout 

20 loglO Vin =-50dB RL=lkD. 

Crosstalk RIN=lkn 2.0 - 25 - - -
(Control Input to) RL=10kD. 4.5 - 60 - - - mV 
Signal Output 

6.0 - 75 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4066P/F 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40--85°C 

UNIT 
VCC HIN. TYP. MAX. MIN. MAX. 

f-~-- --- ---
talk (Between Cross 

any two switches) VSS=-2.5V 
Vout Vin=O.88VRMS 2.5 - 1.5 - - -

20 loglO -V-.-=-50dB RL=lkD 
ln MHz 

RL=lkD 
2.0 - 20 - - -

Haximum Control Input 
CL=15pF 4.5 - 30 - - -

Frequency 
VOUT=1/2 VCC 6.0 - 30 - - -

Control Input 
CIN 5 10 10 - -

Capacitance 
Switch Input/Output 

CI/O 6 Capacitance - - - -
pF 

Feedthrough 
CI-O - 0.5 - - -

Capacitance 

Power Dissipation 
CpD(l) 13 

Capacitance 
- - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+ICC/4 (per CHANNEL) 

CHANNEL RESISTANCE (RON) TEST CIRCUIT ICC a r) TEST CIRCUIT 

iUU/1A 

-~ 
C Vee! m-

:P.G. 

I GND i L----r--
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4066P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

2. 

3. 

from--+--~----~ 

P.G. 

, ,i'r< 

L GND 10.

1 ------<r-- ----J 0 .,..h. If) 

CROSSTALK (CONTROL TO OUTPUT) 
5V 

J\ 
from 

P.G. 

CJ 
.'>: 
.-; 

BANDWIDTH AND FEEDTHROUGH 
ATTENUATION 

+2.5 V -2.5V 
+2.5V 

8W 

--2.5V 

4 • C 1-0 , C II a 
eI-O 

r--------H--------, 
I +25V I 
I . I 

~ ----6-- ---, 
e vee \ 

CI/O I 
~ 

I 
L_ GND(V~~ 

I -2.5V 
rl-r 

i'r< 
0. 

l~ 

6ns 6ns 

~--:---t-+---- Vee 

·~---GND 

VO/I 

,8} = Vee. 82= GND) 

VO/I 

(81=GND.82=Vee ) 

TE8T ITEM 

5. CROSSTALK BETWEEN ANY TWO 
SWITCHES 

~2.5V -vi +2.5V 

I 
-3dB BANDWIDTH TEST 

-2.5V 

6. MAXIMUM CONTROL FREQUENCY 

VIN 

JU
v ee 

-OV 

1 
~-----(~_---' 2 vee 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT. 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4072 
PRELIMINARY 

TC74HC4072P DUAL 4-INPUT OR GATE 
The TC74HC4072 is a high speed CMOS 4-INPUT OR GATE fabricated with silicon gate C2MOS 

technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

The internal circuit is composed of 3 stage including buffer output, which enables 

high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or excess 

voltage. 

FEATURES: 

. High Speed •.................... t pd=11ns(Typ.)(VCC=5V) 

Low Power Dissipation .......... ICC=1flA(Max.)(Ta=25°C) 

High Noise Immunity ............ VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ........ lO LSTTL Loads 

Symmetrical Output Impedance ... ] IOH]=IOL=4mA(Min.) 

. Balanced Propagation Delays .... tpLH~tpHL 

Wide Operating Voltage Range ... VCC(opr)=2V-6V 

Pin and Function Compatible with 4072B 

DIPH (3D14A-P) 

LOGIC DIAGRAr~ (1/2 OF DEVICE SHOWN) PIN ASS I GNr~ENT 

lY 1 14 

1A 2 13 

1B 3 12 
A 

1C 4 11 
B 

Y 1D 5 10 
C 

NC 
D 

6 9 

GND 7 8 

(Top Vi ew) 

VCC 

2Y 

2D 

2C 

2B 

2A 

NC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4072P 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5- 7 V 

DC Input Voltage VIN -0.5- V CC+O .5 V 

DC Output Voltage VOUT -0.5- VCC+O. 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 500+ mW 

Storage Temperature Tstg -65 -150 °c 

Lead Temperature 10sec TL 300 °c 

• 500mW in the range of Ta=-40 -65°C. and from Ta=65°C up to 
85°C derating factor of -lOmW/oC shall be applied until 300mW. 

INPUT and OUTPUT EQUIVALENT CIRCUIT 

INPUT OUTPUT 

GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4072P 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2 -6 V 

Input Voltage VIN o -Vce V 

Output Voltage VOUT o -Vcc V 

Operating Temperature Topr -40 -85 °c 

O-lOOO(Vr,r,=?OV) 
Input Rise and Fall 

0- 500 (Vr,r.=4. 5V) Time tr,tf ns 

o -400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°C Ta=-4Q-85°e 
PARAMETER SYMBOL TEST CONDITION UNIT 

Vec MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V 
Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-20ttA 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 

VOH 6.0 5.9 6.0 - 5.9 - V 
Output Voltage VIH or VIL 

IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1 

IOL=20ttA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

Output Voltage VOL 6.0 - 0.0 0.1 - 0.1 V 
VIH or VIL 

IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCe or GND 6.0 - - ±O.l - ±1.0 
Current ttA 
Quiescent 

ICC VIN=Vee or GND 6.0 - - 1.0 - 10.0 
Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4072P 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40-85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition tTLH 

4.5 - 8 15 - 19 
Time tTHL 

6.0 - 7 13 - 16 
ns 

2.0 - 56 llO - 140 
Propagation Delay tpLH 

28 4.5 - 14 22 -Time tpHL 
6.0 - 12 19 - 24 

Input Capacitance CIN - 5 10 - 10 
Power Dissipation 

pF 

Capacitance CpD (1) - 28 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC.fIN+ICC/2 (per Gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT and WAVEFORM 

6 ns 6ns 

P.G. 

ICC(opr) TEST CIRCUIT 

P.G. 

* G 
o 
If) 

*Inpu t waveform is the same as 
that in case of switching 
characteristics test. 

TOSHIBA-----------598---------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT.~==I 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4075P/~ 
PRELIMINARY 

TC74HC4075PFTRIPLE 3-INPUT OR GATE 

The TC74HC4075 is a high speed CMOS 3- INPUT OR GATE fabricated with silicon gate 
C2 MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The internal circuit is composed of 4 stages including buffer output, which enables 
high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed ................. tpd= 9 ns (Typ.) at VCC=5V 

• Low Power Dissipation ...... ICC=lwA(Max.) at Ta=25°C r---------------------------~ 

• High Noise Immunity ........ VNIH=VNIL=28% VCC (Min.) 

• Output Drive Capability ...........•.. 10 LSTTL Loads 

• Symmetrical Output Impedance .•... !IOH!=IOL=4rnA(Min.) 

• Balanced Propagation Delays ........•...•.. tpLH*tpHL 

• Wide Operating Voltage Range ..•.... VCC(Opr.)=2V'\,6V 

• Pin and Function Compatible with 4075B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\, 7 V 

DC Input Voltage VIN -0.5 '\, VCc+O. 5 V 

DC Output Voltage VOUT -0 . 5 '\, V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 
-

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 500*(DIP) mW 

l80(MFP) 

Storage Temperature Tstg -65 '\, 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40° '\, 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmWjOC shall be applied 
un til 300mW. 

DIP14(3D14A-P) 

PIN ASSIGNMENT 

2A 1 14 Vcc 

2B 2 1.3 .3C 

1A .3 12 .3B 

IB 4 11 .3A 

Ie 5 10 3Y 

2Y 6 9 2Y 

GND 7 8 2C 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4075P 

LOGIC DIAGRAM 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2"v6 

Input Voltage VIN o "v Vee 

Output Voltage VOUT o "v Vee 
Operating Temperature Topr -40 "v 85 

Input Rise and Fall Time t r , tf o "v 1000 (Vce=2. OV) 
o "v 500 (Vee=4. 5V) 
o "v 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH=-20)JA 4.5 
High-Level 

VOH 
6.0 

Output Voltage or VIL IOH=-4mA 4.5 

IOH=-5.2mA 6.0 

UNIT 

V 

V 

V 

°e 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40"v85 ° e 
TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -
- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 ....:. 

6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4075P/F 

DC ELECTRICAL CHARACTERISITCS (Continued) 
Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

I 12.0 - 0.0 0.1 - 0.1 

i 10L =2~::A .I~· 5 
0.0 0.1 - 0.1 

Low-Level 
I 6.0 0.0 0.1 - 0.1 

Output Voltage VOL VIW=VIL t--- ----1------ }---- V 
I IOL=4mA 4.5 0.17 0.26 - 0.33 
I I 0.18 0.26 0.33 ~IOL=5.2rnA 1

6 . 0 -
~ ---f---- ------ --'----

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±l.0 

Current 
1--- --f-----f- uA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - l.0 - 10.0 

Supply Current 

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

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40'V85°C UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 ns 
tTHL 6.0 - 7 13 - 16 

2.0 - 48 100 - 125 
Propagation Delay Time tpLH 

4.5 - 12 20 - 25 ns 
tpHL 6.0 - 10 17 - 21 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CpD(l) 
pF 

- 30 - - -
Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Tes t Circuit). 

Average operating current can be obtained by the equation hereunder. 

I CC(opr.)=CPD o VCC o fIN+Icc/3 (per gate) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4075P/F 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

6ns 6 ns 

Vee 

ICC(opr.) TEST CIRCUIT 

Vee=5V 

VIN 

P.G. 
~ 

* 10 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4078~ 
PRELIMINARY 

TC74HC4078P 8-INPUT OR/NOR GATE 

The TC74HC4078 is a high speed CMOS 8-INPUT NOR GATE fabricated with silicon 

gate C2MOS technology. 

It operates ten times as fast as that of metal-gate C2MOS IC (4078B) with the same 

power dissipation. 

Output X is 8-INPUT NOR, output Y is 8-INPUT OR. Both outputs are buffered, which 

enables high noise immunity and stable output. 

All inputs are equipped with protection circuits against static dischgrge or transient 

excess voltage. 

FEATURES: 

• High Speed ••••••••...•••.•• tpd=14ns (Typ.) at VCC=5V .--____________ ---' 

• Low Power Dissipation ••••.. ICC=l~A(Max.) at Ta=25°C 

• High Noise Immunity .•••.•••• VNIH=VNIL=28% Vcc(Min.) 

• Output Drive Capability •••••••••••••• 10 LSTTL Loads 

• Symmetrical Output Impedance .•••• !IOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays .••••..•.•••••• tpLH~tpHL 

• Wide Operating Voltage Range •••..• VCC (Opr.)=2V ~ 6V 

• Pin and Function Compatible with 4078B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'\., 7 V 

DC Input Voltage VIN -0.5 '\., VCC+O. 5 V 

DC Output Voltage VOUT -0 . 5 '\., V CC+O . 5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±20 rnA 
--
DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 
--~---------

Power Dissipation PD 500* mW 

Storage Temperature Tstg -65 r" 150 °c 

Lead Temperature 10sec TL 300 °c 

)', 500mW in the range of Ta=-40°C ~.65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un til 300mW. 

DIP14'( 3D14A-P) 

PIN ASSIGNMENT 

y 1 ~---, 

A 

B 3 

C 4 

D 5 t-----I,'----I 

NC 6 

GND 7 

(TOP VIEW) 

NC: No Conne ctio n 

E 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4078P 

LOGIC DIAGRAM 

A u--~ ..... 

B 

e 

D 

E o---'f'""" ..... 

F 

G 

H 

RECOMMENDED OPERATING CONDITIONS 

y 

;>0------0 X 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vee 2"v6 V Vee vee 
------

Input Voltage VIN o "v Vee V 
-- --

Output Voltage VOUT o "v Vee V 
c-------
Operating Temperature Topr -40 "v 85 °e 

Input Rise and Fall Time t r , tf 0,\,1000 (Vee=2. OV) INPUT 

o '\,500(Vee=4.5V) ns 
o "v 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

Ta=25°e Ta=-40"v85°e 
PARAMETER SYMBOL TEST CONDITION 

Vee MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 -

Input Voltage 
6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

VIN=VIH IOH=-20wA 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH 
6.0 5.9 6.0 - 5.9 -

Output Voltage or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

UNIT 

V 

V 

I 
V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4078P 

DC ELECTRICAL CHARACTERISTICS (Continued) 

Ta=25°C Ta=-40'V85°C 
UNIT PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 

i 
2.0 - 0.0 0.1 - 0.1 

VIN=VIH I 10L =20\JA 4.5 - 0.0 0.1 - 0.1 
Low-Level 

I 
6.0 - 0.0 0.1 - 0.1 

Output Voltage VOL ~-- ---t-----~ --------~-t------ ~--- ----~ V 
or VIL I IOL=4mA 4.5 0.17 0.26 0.33 

I 
O. l8 0.26 0.33 J lOL=5.2mA 6.0 -

---------- - ----- ----------- -------------- -- ---c------ -- -

Input Leakage I 

lIN VIN=VCC or GND 6.0 - - :to.l - .+.1.0 
Current 

--r-----~-----~----~-----~ -~ 1--- IJA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40'V85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 
2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

68 
ns 

tpLH 2.0 - 130 - 165 

Propagation Delay Time 4.5 - 17 26 - 33 
tpHL 

6.0 - 14 22 - 28 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(l) - 73 - - -

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which is 

calculated from the operating current consumption without load (refer to Test 

Circuit). 

Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD • VCC • fIN + ICC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4078P 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

ICC(Opr.) TEST CIRCUIT 

GND 

6ns 6ns 

INPUT 

I'--~-- GND 

OUTPUT X 

OUTPUT Y 

* INPUT WAVEFORM IS THE SAME AS THAT 

IN CASE OF SWITCHING CHARACTERISTICS 

TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4094P/F 
PRELIMINARY 

TC74HC4094P/F 8-BIT SHIFT AND STORE REGISTER (3-STATE) 

The TC74HC4094 is a high speed CMOS 8-STAGE SHIFT-AND-STORE REGISTER fabricated with 
silicon gate C2 MOS technology. It achieves the high speed operation similar to equiv
alent LSTTL while maintaining the CMOS low power dissipation. This device consists of 
an 8-bit shift register and a 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 several de
vices. Data on the Qs output is transferred to a second output (Qs') on the following 
negative transition of the clock input signal. The data of each stage of the shift 
register is provided to a latch, which latches data on the negative going transition 
of the STROBE input signal. When STROBE input is held high, data propagates through 
the latch to a 3-state output buffer. This buffer is enabled when OUTPUT ENABLE input 
is taken high. All inputs are equipped with protection circuits against static dis
charge or transient excess voltage. 

FEATURES 

· High Speed ............... f MAX=42MHz(Typ.) at VCC=5V ~--------------------------~ 

• Low Power Dissipation ...... ICC=4wA(Max.) at Ta=25°C 

• High Noise Immunity ......... VNIH=VNIL=28% VCC (Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance .......... IIOHI=IOL=4rnA 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Oerating Voltage Range ........ VCC(opr.)=2V'V6V 

• Pin and Function Compatible with 4094B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'V 7 V 
f----~-~-------~-

DC Input Voltage VIN -0.5 'V VCc+0.5 V 
f---

DC Output Voltage VOUT -0 . 5 'V V CC+O . 5 V 
---~~--------~--~----.--------1-------
Input Diode Current 11K ±20 rnA 
----- ~------~------1----

Output Diode Current 10K ±20 rnA 
----------------~--~-----~ f-----

DC 
f---

Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 
I-------~------.---. -

Power Dissipation PD 
500 (DIP) ~.~ 

mW 
180 (MFP) 

Storage Temperature Tstg -65 'V 150 °c 

Lead Temperature 10sec TL 300 °c 

,'c 500mW in the range of Ta=-40° 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

DIP16(3D16A-P) 

16~ 
1 

MFP16(F16GC~P) 

PIN ASSIGNMENT 

STROBE 

SERIAL 

CLOCK 

Q,1 

Q,2 

Q,3 

Q,4, 

GND 

1 

IN2 

4, 

(TOP VIEW) 

16 VCC 

15 OE 

14 Q,5 

13 Q,6 

12 Q,7 

11 Q,8 

10 -Q,s 

9 Q,s 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4094P/F 

TIMING CHART 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4094P/F 

TRUTH TABLE 
PARA. OUT SERI.OUT 

CK OE ST S I 
Q.l Q. n Q. s Q. s' 

S H H L L Q.n-l Q.7 NC 

S H H H H Q,n-l Q,7 NC 

~ H L X NC NC Q,7 NC 

~ L X X Z Z Q.7 NC 

L H X X NC NC NC Q,s 

~ L X X Z Z NC Q,s 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2'V6 

Input Voltage VIN o 'V Vee 

Output Voltage VOUT o 'V Vee 
Operating Temperature Topr -40 'V 85 

Input Rise and Fall Time t r , tf o 'V 1000 (Vec=2. OV) 
o 'V 500 (VCC=4. 5V) 
o 'V 400 (Vce=6 . OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

UNIT 

V 

V 

V 

°e 

ns 

X : DONIT CARE 

NC: NO CHANGE 

Z : HIGH IMPEDANCE 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°e 

VCC Vee 

GND 

GND 

Ta=-40'V85°e 
MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0- 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 -

Input Voltage 
6.0 4.2 - - 4.2 -, 
2.0 - - 0.5 0.5 -

Low-Level VIL- 4.5 - - 1. 35 - 1. 35 
Input Voltage 

6.0 - - 1.8 1.8 -
2.0 1.9 2.0 - 1.9 -

VIN=VIH IOH=-20]1A 4.5 4.4 4.5 - 4.4 -
High-Level 

VOH 
6.0 5.9 6.0 - 5.9 -

Output Voltage or VIL 
IOH=-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

UNIT 

V 

~ 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4094P/F 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARM1ETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40"'85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

Low-Level VIN= VIH I OL=20flA 4.5 - 0.0 0.1 - 0.1 
VOL 6.0 - 0.0 0.1 - 0.1 

Output Voltage or VIL V IOL=4mA 4.5 - 0.17 0.26 - 0.33 

I OL=5.2mA 6.0 - 0.18 0.26 - 0.33 

3 State Output VIN=VIH or VIL 
Off-State IOZ 6.0 - - ±0.5 - ±5.0 flA 
Current VOUT=VCC or GND 

Input Leakage lIN VIN=VCC or GND 6.0 - - ±O.l - ±lo 0 Current 
Quiescent flA 

Supply Current ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT tr=tf=6ns) 
25°C -40'" 85°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Propagation Delay Time tpLH 2.0 - 140 270 - 340 

(CLOCK - Qn) tpHL 
4.5 - 35 54 - 68 
6.0 - 30 46 - 58 

ns 
Propagation Delay Time tpLH 2.0 - 104 20e - 250 

(CLOCK - Qs, Qs') 
4.5 - 26 40 - 50 

tpHL 6.0 - 22 34 - 43 

Propagation Delay Time tpLH 2.0 - 135 210 - 265 
4.5 - 27 42 - 53 

(STROBE - Qn) tpHL 6.0 - 23 36 - 45 

Maximum Clock 2.0 4 10 - 3 -
fMAX 4.5 20 38 - 16 - MHz 

Frequency 6.0 24 45 19 - -
Minimum Clock Pulse tw(H) 2.0 - 35 100 - 125 

4.5 - 9 20 - 25 
Width tw(L) 6.0 - 8 17 - 21 

ns 
Minimum Strobe Pulse 2.0 - 35 100 - 125 

tw(H) 4.5 - 9 20 - 25 
Width 6.0 - 8 17 - 21 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4094P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 25°C -40'\, 85°C 
UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

Minimum Serial In 2.0 - 25 75 - 95 

Set-up Time 
ts 4.5 - 6 15 - 19 

6.0 - 5 13 - 16 

Minimum Strobe 2.0 - 50 150 - 190 

Set-up Time ts 4.5 - 13 30 - 38 
6.0 - 11 26 - 33 

Minimum Serial In 2.0 - - 0 - 0 
th 4.5 - - 0 - 0 

Hold Time 6.0 - - 0 - 0 
ns 

Minimum Strobe Hold 2.0 - - 0 - 0 

Time 
th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

3-State Output Enable tpZL 2.0 - 76 150 - 190 

Time RL=lkSt 4.5 - 19 30 - 38 
tpZH 6.0 - 16 26 - 33 

3-State Output tpLZ 2.0 - 84 165 - 205 

Disable 
RL=lkSt 4.5 - 21 33 - 41 

Time tpHZ 6.0 - 18 28 - 35 
--

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CpD (1) 
pF 

Capacitance - 167 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer 

to Test Circuit). Average operating current can be obtained by the equa

tion hereunder. 

ICC(opr. )=CpD • VCC . fIN + ICC 
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SWITCHING CHARACTERISTICS TEST WAVEFORM 

6ns 6ns 

==x ..... ___ ---Jx~--- Vcc SERIAL IN 

. GND 

~r t 50% \JJ-'-' Vee 
CLOCK ____ 

t 

...... 

w 
50%pt=' 50~ND 

VOH 

STROBE 50% 
VOL 

<pLB, <pHL ., *50% VOB 

. - VOL 

ICC(opr.) TEST WAVEFORM 

tr=tf=6ns 

duty=50% 

II ,vee 
81 J L-.J - GND 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4094P/F 

tpHL 

50% 

ENABLE 5 ..... 0_% ___ -J 

OUTPUTl 

Q,n 

(DATA=LOW) 

Q,n 
(DATA=HIGH) 

tpZH 

CPD CALCULATI ON 

Vec 

GND 

Vec 

GND 

VOH 

tpHL 
VOL 

VOH 

VOL 

Vcc 

GND 

VOH 

VOL 

VOH 

VOL 

tpHZ 

CpD is to be calculated with the 
formula hereunder by using the 
measured value of ICC(opr) in the 
test circuit drawn left side. 

C _ICC(opr) 
PD- fIN"Yce 

n n-Vcc 
CK ~ L-J L--GND 

OUTPUTS At determining the typical value of 
CpD, a relatively high frequency 
lMHz was applied for fIN, in order 
to eliminate the error from the 
quiescent supply current. 

SI 

CK 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC40102P 
CMOS DIGITAL INTEGRATED CIRCUIT TC74HC40103P 

TC74HC40102P DUAL BCD PROGRAMMABLE DOWN COUNTER 
TC74HC40103P 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 

PRELIMINARY 

The TC74HC40102 and TC74HC40103 are high speed CMOS PROGRAMMABLE DOWN COUNTER 
fabricated with silicon gate e2MOS technology. 
They operate ten times as fast as that of metal-gate e2MOS Ie (40l02/40103B) with 
the same power dissipation. Output terminal CO/ZD is placed in active mode at "L" 
level when the contents of count become zero. As the TC74HC40102 adopts BCD binary 
coded decimal notation, setting up to 99 counts is possible. The 74HC40103 with 
8-bits binary construction, can set up to 255 counts. Each type has Cr/CE inhibiting 
clock, APE asynchronous preset control input, SPE synchronous preset control input 
and eLR control input setting counter to maximum counting mode. 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed ••••••••••••••• fMAX=36MHz(Typ.) at Vee=5V 

• Low Power Dissipation •••••• ICC=4~A(Max.) at Ta=2SoC 
~----------------------~ 

• High Noise Immunity •...•••.. VNIH=VNIL=28% Vee(Min.) 

• Output Drive Capability .•.....•••.... 10 LSTT1 Loads 

• Symmetrical Output Impedance ••••• IIOHI=IOL=4mA(min.) 

• Balanced Propagation Delays ••••••••••••••• tpLH=::tpHL 

• Wide Operating Voltage Range •••••••. Vce (Opr.) =2V 'V 6V 

• Pin and Function Compatible with 40102B, 40103B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range Vee -0.5 '\., 7 V 

DC Input Voltage VIN -0 . 5 '\., V Cc+O . 5 V 

DC Output Voltage VOUT -0 . 5 '\., V CC+O . 5 V 

Input Diode Current 11K ±20 mA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC :t50 rnA 

Power Dissipation PD 500", mW 

Storage Temperature Tstg -65 '\., 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500rnW in the range of Ta=-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300rnW. 

DIP16( 3D16A-P) 

PIN ASSIGNMENT 

CLOCK 1 16 VCC 

CLEAR 2 15 SPE 

CI/CE 3 14 CO/ZD 

JO 4 13 J7 

J1 5 12 J6 

J2 6 11 J5 

J3 7 10 J4 

GND 8 9 APE 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC40102P 
TC74HC40103P 

TRUTH TABLE 

CONTROL INPUT 
CLEAR APE SPE 

H H H 

H H H 

H H L 

H L X 

L X X 

crlCE 
H 

L 

X 

X 

X 

Note 1. X: Don't care 

MODE 

Count inhibit 

Regular count 
Synchronous 
preset 

Asynchronous 
preset 

Clear 

FUNCTIONAL DESCRIPTION 

Even if clock is given, no count is 
made. 
Down count at rising edge of clock. 
Data of pr terminal is preset at 
rising edge of clock. 

Data of PI terminal is asynchronously 
preset to clock. 

Counter is set to maximum count. 

2. Maximum count: "99" for TC74HC40102 and "255" for TC74HC40l03. 

TIMING CHART 

CLOCK 1 

I I 

CLEAR ~I I 
CI/CE 

APE 

SPE 

J"O 

n 

J"2 

J"3 

J4 

J"5 

J"6 

J"7 

(TC74HC40102 

Number of Count 
(TC74HC40103 

-.J 

-.J 
--, 
I 
--, 
I 
I 
-, 

) 99 

) 255 

I 

I 

I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

98 

254 

, I I 1 

I I I I 

I I I I 

I I 
I I 

I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I 

1 

~ 

:5 2 1 0 99 

:5 2 1 0 255 
I 

I , 
1 1 I 1 

I U 1 I 

I I I I I I I I I 
1 1 I 1 1 i 1 

I I I I I I I I 
I I I I I I I II ! I I I I I 1 

I I II i 
I I I I 

I I I I I I I . 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

I I I 

I 
98 97 6 5 4 3 99 98 97 

254 
1
253 6 5 4 3 255 254 253 
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D 

SPE 
OK 

:r 
SPE 

OLR 

APE 

TE 0 Lt>O=TE 
TE 

SPE 0 Lt>O=SPE 
SPE 

CK 

FUNCTIONAL DESCRIPTION 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~ Q; 
R 

INPUT 

CLEAR APE SPE J 

L X X X 

H L X L 

H L X H 

H H L L 
H H L H 

H H L X 

H H H X 

H H H X 

TC74HC40102P 
TC74HC40103P 

OUTPUT 

'TE CLOCK 'lon+ 1 

X X L 

X X L 

X X H 

X S L 
X S H 

X L 'lon 
L S 'lon 

H X 'lon 

The TC74HC40102 and TC74HC40103 are 8-stage presettable synchronous down coun

ters. Carry Out/Zero Detect (CO/ZD) is output at the ilL" level for the period of 1 

bit when the readout becomes "0". The TC74HC40102 adopts binary coded decimal nota

tion, making setting up to 99 counts possible. While the TC74HC40103 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 carries out 

down count operation one by one at the rise of pulse given to CLOCK input. Count 

operation can be inhibited by setting Carry Input/Clock Enable (Cr/CE) to the "H" 

level. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC40102P 
TC74HC40103P 

(Continued) 

CO/ZD is output at the "L" level when the readout becomes "0", but is not output even 

if the readout becomes "0" when CI/cE is at the "R" level, thus maintaining the "H" 

level. 

Synchronous cascade operation can be carried out by using CI/CE input and CO/ZD 

output. 

The contents of count jump to maximum count (99 for the TC74HC40102 and 255 for the 

TC74HC40l03) if clock is given when the readout is "0". Therefore, operation of 100-

frequency division and that of 256-frequency division are carried out for the 

TC74HC40102 and TC74HC40l03, respectively, when clock input alone is given without 

various kinds of preset operations. 

PRESET OPERATION AND' RESET OPERATION 

When Clear (CLEAR) input is set to the "L" level, the readout is set to the 

maximum count independently 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 independently 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. 

RECOMMENDED OPERATING CONDITIONS 
PARMIETER SYMBOL LHHT UNIT 

Supply Vo~tage Vee 2"v6 V 

Input Voltage VIN o "v Vee V 

Output Voltage VOUT o "v Vee V 
Operating Temperature Topr -40 "v 85 °e 

--
Input Rise and Fall Time tr, tf 0',1000 eVee=2. OV) 

o "v 500 eVee=4. 5V) ns 
o "v 400 (Vee=6. OV) 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT OUTPUT 
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DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
VIR 

Input Voltage 

Low-Level VIL 
Input Voltage 

IOH=-20wA VIN=VIH High-Level 
VOH Output Voltage or VlL IOH=-4mA 

IOH=-S.2mA 

Low-Level VIN=VIH IOL=20].lA 

VOL Output Voltage or VIL IOL=4mA 

IOL=5.2mA 

Input Leakage 
lIN VIN=VCC or GND Current 

Quiescent 
ICC VIN=VCC or GND 

Supply Current 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

VCC MIN. 

2.0 loS 
4.S 3.15 

6.0 4.2 

2.0 -
4.S -
6.0 -
2.0 1.9 
4.5 4.4 
6.0 S.9 

4.5 4.18 

6.0 5.68 

2.0 -
4.5 -
6.0 -
4.5 -
6.0 -

6.0 -

6.0 -

TC74HC40102P 
TC74HC40103P 

Ta-25°C Ta 40,,-,85°C 
TYP. MA,X. MIN. MAX. 

UNIT 

- - loS 
- - 3.15 - V 

- - 4.2 -

O.S - I 0.5 -
- 1. 35 - 1. 35 V 

- 1.8 - 1.8 

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 - V 

4.31 - 4.13 -
5.80 - 5.63 -

--
0.0 0.1 - 0.1 

0.0 0.1 - 0.1 
0.0 0.1 - 0.1 

V 
0.17 0.26 - 0.33j 

I 

0.18 0.26 - 0.33 

- ±O.l - ±1.0 
;_A 

- 4.0 - '40.0 
~ '" 

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

~IT1 .--- Ta-25°C Ta --40"-'85 ° C 
PARAMETER SYMBOL TEST CONDITION 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
6.0 - 7 13 - 16 

tpLH 2.0 - 128 245 - 305 Propagation Delay Time 
4.5 - 32 49 - 61 ns 

(CLOCK - CO/ZD) tpHL 6.0 - 27 42 - 52 

2.0 - 156 300 - 375 
Propagation Delay Time tpLH 

4.5 - 39 60 - 75 
(APE - CO!ZD) tpHL 6.0 - 33 51 - 64 
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TOSHIBA IN rEGRATED CIRCUIT TECHNICAL DATA 

TC74HC40102P 
TC74HC40103P 

AC ELECTRICAL CHARA CTERISTICS 

PARAMETER SYMBOL 

Propagation Delay Time 

(CLEAR - CO/ZD) 
tpLH 

Propagation Delay Time tpLH 

(CI/CE - CO/ZD) tpHL 

Maximum Clock Frequency fMAX 

Minimum Pulse Width tw(H) 

(CLOCK) tw(L) 

Minimum Pulse Width 

(CLEAR, APE) 
tw(L) 

Minimum Removal Time 
'rem 

(CLEAR, APE) 

Minimum Set up Time 

(SPE - CK) ts 

Minimum Set up Time 

(CliCE - CK) 
ts 

Minimum Set up Time 

(In - CK) 
ts 

Minimum Set up Time 

(In - APE) 
ts 

Minimum Hold Time 

(All Inputs) 
th 

Input Capacitance CIN 

Power Dissipation 
CPD(l) Capacitance 

(Continued) 

TEST CONDITION 

74HC40102 
74HC40103 

r---

VCC 

2.0 
4.5 
6.0 

2.0 
4.5 

6.0 
2.0 
4.5 
6.0 

2.0 
4.5 
6.0 
2.0 
4.5 
6.0 

2.0 

4.5 
6.0 
2.0 
4.5 

6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 

6.0 
2.0 

4.5 
6.0 

Ta=25°C Ta=-40",85°C 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

- 124 240 - 300 

- 31 48 - 60 

- 27 41 - 51 
ns 

- 56 115 - 145 

- 14 23 - 29 

- 12 20 - 25 
4 8 - 3 -

20 31 - 16 - MHz 
24 36 - 19 -
- 30 75 - 95 

- 8 15 - 19 

- 7 13 - 16 

- 30 75 - 95 

- 8 15 - 19 

- 7 13 - 16 

- 20 75 - 95 

- 5 15 - 19 

- 4 13 - 16 

- 30 75 - 95 

- 7 15 - 19 

- 6 13 - 16 
ns 

- 56 125 - 160 

- 14 25 - 32 
- 12 21 - 27 

- 25 75 - 95 

- 6 15 - 19 
- 5 13 - 16 

- 30 75 - 95 

- 8 15 - 19 

- 7 13 - 16 

- - 5 - 5 

- - 5 - 5 
- - 5 - ·5 

- 5 10 - 10 

- 110 - - - pF 
- 128 - - -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC40102P 
TC74HC40103P 

Note(l): CPD is defined as the value of internal equivalent capacitance of IC'which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). Average operating current can be obtained by the equation 
hereunder. 

ICC (opr.) = CpD • VCC • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 WAVEFORM 2 

6ns 6ns 6ns 

VCC Vce 

CLOCK APE 

GND GND 
tvJ.L} 

VOH 
VCC 

CLOCK 

GND 
VOL I 

8.:: X 
VOH 

CO/ZD 

VOL 

WAVEFORM 3 WAVEFORM 4 

6ns 6ns 

VCC 

GND GND 

VCC 

CLOCK 

I 
GND 

CO/ZD Do% / 
t HL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC40102P 
TC74HC40103P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

WAVEFORM 5 WAVEFORM 6 
6ns 

VCC 

SPE;" J"n 

CI/CE GND 

6ns 

~: 
Vce 

APE, 
CLOCK CLOCK. 

GND 

ts 

** >C ** F/F OUTPUT F/F OUTPUT 

( ** F/F output is internal signal of IC) 

ICC(Opr.) TEST CIRCUIT 

5V 

CO/ZD 

SPE 

Sns 

vce 

GND 

VCC 

GND 

ts 

>C 

Input transition time is 
the same as that in case 
of switching characteristics 
test. 
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EXAMPLE OF TYPICAL APPLICATION 

PROGRAMMABLE DIVIDE-BY-N COUNTER 

JO 

N 

J7 

VCC 

CO/ZD 

SPE 
CLOCK 

PARALLEL CARRY CASCADING 

fOUT 

fOUT 

COUNT 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

fIN 
• fOUT = N+l 

TC74HC40102P 
TC74HC40103P 

• Timing chart whe.n N=13" 
(JO, Jl=VCC, J2'" J7=GND) 

• TC74HC40l02P 

• TC74HC40l03P 

1/2 to 1/100 are 
dividable. 
1/2 to 1/256 are 
dividable. 

CLOCK 
INHIBIT CI/CE CO/ZD....-.--~ CI/CE CO/ZDI----4CI/CE CO/ZD~-""---

CLOCK CLOCK CLOCK 

CLOCK 

~At synchronous cascade connection, huzzerd occurs at CO output after its second 
stage when digit place changes, due to delay arrival. Therefore, take gate from 
TC74HC32 or the like, not from CO output at the rear stage directly. 

PROGRAMMABLE TIMER 

VCC 

JO CLEAR 

SPE 

N 
OUT 

J7 P 
fIN 

SET 

OUT 

ts 
-r-r-
LJ 
--.J 

1--
tw 

N 
tw = (-f -+ t s ) 

IN 

L 
• I 

Note: The above formula does not take 
into account the phase of clock 
input. Therefore, the real pulse 
width is the distance between the 
above formula-l/fIN'" the above 
formula. 
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~OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

~C74HC4511P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4511P/F BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 

The TC74HC45ll is a high speed CMOS BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER fablicated 

with silicon gate C2MOS technology. It enables high speed latch and decode operation 

with identical pin connection and function to standard CMOS 45llB. 

The segment output driver, which is CMOS construction, has large IOH capability which 

enables to drive cathode common LED directly. 

When lamp test (LT) is taken "L", all segment outputs will go to "H", and when 

blanking (BI) is taken "L" and LT is taken "H" all segment outputs will go to "L". 

These functions are regardless of other inputs and used to test display. 

BI input is used to pulse-modulate the brightness of the~d_l_·s~p~l_a~y~. ____________________ ~ 

When error input code (over 10) is applied to BeD 

input, all segment outputs will go "L" (turn off). 

All inputs are equipped with protection circuits 

against static discharge or transient excess voltage. 

FEATURES: 

· High Speed ................... tw:lSns(Max.) at VCC:4.5V 

Low Power Dissipation ........ leC=4fiA(Max.) at Ta=2Soe 

· High Noise Immunity .......... VNIH=VNIL=28% Vee (Min.) 

· Output Drive Capability ...... lO LSTTL Loads 

· High Output Current .......... I IOHI=20mA 

· Wide Operating Voltage Range. VCC(opr)=2V - 6V 

Pin and Function Compatible with standard CMOS 4S11B. 

DIP16(3D16A-P) 

~
----'-'~-------'" 

16 ~,' __ /---

" 

1 

MFP16(1"16GC-P) 

PIN ASSIGNMENT 

B 1 

-:: 2 

LT 3 

BI 4 

LE 5 

D 6 

A 7 

GND 8 

(Top View) 
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BLOCK DIAGRAM 

a 
A E-< b 

E-< ::q Z p:; 
B H () "" 

p:; 
"" iI1 E-< 

0 ~ "" :> 
I <>: E-< c'J r=I H d 

C <I' ....:1 I 

"" 
0 p:; e r=I rJJ () r=I 

() "" f D iI1 ~ r=I 
g 

LE BI LT 

LOGIC DIAGRAr~ 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4511P/F 

DISPLAY ~10DE 

A 

"" r=I 
0 B 
() 

E-< C t:> 
p... 
Z 
H D 

DIS-
PLAY 

L H L 

L L H 

L L L 

L L L 

" 
1 ::1 

'-' 1'-

a 

fUfb 
e'_/e 

d 

H L H 

H L L 

L H H 

L L L 

::' '-' '-_I , _I 

L H L H 

H H L L 

H H L L 

L L H H 

C I CJ CI 
1-' "-1 1 

01234 5 6 7 8 9 

LT ~------------------------------------, BI _4 ______________________ 
u 

~~ LE "V" Ltx>---ct>-)<o' 

D 

a 

b 

c 

e 

d 

B 

e 

A 
g 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4511P/F 

TRUTH TABLE 
INPUTS OUTPUTS DISPLAY 

LE BI LT D C B A b d f 
MODE 

a c e g 

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 H 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. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0. 5 ~ 7 V 

DC Input Voltage VIN -0.5 - VCC+O. 5 V 

DC Output 'Voltage VOUT -0. 5 ~ VCC+O. 5 V 

Input Diode Current 11K ±20 rnA 

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT +25/-35 rnA 

DC Vec/Ground Current ICC +150/-50 rnA 

Power Dissipation PD 500(DIP)*/180(MFP) mW 

Storage Temperature Tstg -65 ~ 150 °c 

Lead Temperature 10sec TL 300 °c 

.~ 500mW in the range of Ta=-40°C- 65°C. 
and from Ta=65°C up to 85°C derating factor of -lOmW;oC 
shall be applied until 300mW. 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

GND GND 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4511P/F 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2"-6 V 

Input Voltage VIN o "-VCC V 

Output Voltage VOUT o "-VCC V 

Operating Temperature Topr -40"- 85 °c 

0"- 1000(VCC=2. OV) 
Input Rise and Fall Time tr,tf o '" 500(VCC=4.5V) ns 

o "- 400(VCC=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40--85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 1.5 - - 1.5 -
High-Level 

VIH 4.5 3.15 - - 3.15 - V 
Input Voltage 

6.0 4.2 - - 4.2 -

2.0 - - 0.5 - 0.5 
Low-Level 

VIL 4.5 1. 35 1. 35 V Input Voltage - - -

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 -

IOH=-2011A 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 6.0 5.9 6.0 - 5.9 - V 
Output Voltage VOH 

VIH or VIL IOH=-6mA 4.5 4.18 4.31 - 4.13 -

IOH=-20mA 4.5 3.20 3.80 - 2.90 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=20IlA 4.5 - 0.0 0.1 - 0.1 
Low-Level VIN= 

6.0 0.0 0.1 0.1 V 
Output Voltage VOL - -

VIH or VIL 
IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 
Input Leakage 

lIN VIN=VCC or GND 6.0 - - ±O.l - ±1.0 
Current 

/lA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
Supply Current 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4511P IF 

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

PARAMETER SYMBOL TEST CONDITIOT\ 
Ta=25°C Ta=-4Q-85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
Output Transition 

tTLH 4.5 - 6 12 - 15 
Time Low to High 6.0 - 5 10 - 13 

Output Transition 
2.0 - 30 75 - 95 

tTHL 4.5 - 8 15 - 19 Time High to Low 
6.0 - 7 13 - 16 

2.0 - 192 400 - 500 
Propagation Delay Time tpLH 4.5 48 80 100 - - ns 
(BCD-Segment) tpHL 6.0 - 41 68 - 85 

2.0 - 116 250 - 315 
P~agation Delay Time tpLH 4.5 29 50 63 - -
(BI - Segment) tpHL 6.0 - 25 43 - 54 

2.0 - 72 150 - 190 
Propagation Delay Time tpLH 4.5 18 30 38 - -(LT - Segment) tpHL 6.0 - 15 26 - 33 

2.0 - 192 400 - 500 
Propagation Delay Time tpLH 4.5 48 80 - 100 -(LE - Segment) tpHL 6.0 - 41 68 - 85 

Pulse Width 
2.0 - 30 75 - 95 

Minimum 4.5 8 15 19 
(LE) tw(L) - -

6.0 - 7 13 - 16 ns 
2.0 - 35 75 - 95 

Minimum Data 
ts 4.5 9 15 - 19 -

Set-up Time 6.0 - 8 13 - 16 

Minimum Data Hold 
2.0 - - 0 - 0 

th 4.5 - - 0 - 0 
Time 6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation CPD(l) 
pF 

- 136 - - -
Capacitance 

Note (1) CPD is defined as the value of internal equivalent capacitance of IC which 
is calculated from the operating current consumption without load (refer to 
Test Circuit). 
Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD·VCC·fIN+Icc 

TOSHIBA-----------630---------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4511PjF 

ICC(opr) TEST CIRCUIT 

6 ns 6ns 

V
,N ~% l[ ! 

V(]C 

a 

V1N 
b (A. B, 8) 10% 

JND 
A 

P.G. B ri 

,-' e 

D f VOUT 

LE GND g (3~ g ') 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

Data--Segment Deh.y Time LE-Segment Delay Time 

A~D LE 

50% 

'-------+-,+- VOL 

BI-Segment Delay Time LT-Segment D"llay Time 

B :- LT 

'--____ ,-+--____ GND 

r------.-+----- VOH 

~------I---- Vo L 

Data Set-up/Hold Time 

,----- Vee 

50% 

'--_____ J, ______ GND 

LE 50% 
_______ J _________ VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7 4HC4511 P/F 

APP,UCATION CIRCUIT 

Static Display Circuit 

Vee RX7 

5V±lO % LED Display 
Recommended Resistance R' 

DISPLAY COLOR ~¥6fi¥K R 
LT a 

TLR358 Red 13.4mm 390.0. 
BI b 

A 

B d 
BCD { 

IN C e 

D f 

LE LE g 

TLR362 " 14.2 " 
TLR332 " 7.6 " 
TLR342 " 10.9 " 
TLG358 Green 13.4mm 160.0. 

GND TLG362 " 14.2 " 
TLG332 " 7.6 " 
TLG342 " 10.9 " 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4514 
C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4515 

PRELIMINARY 
TC74HC4514P 4-TO-16 LINE DECODER/LATCH 
TC74HC4515P 4-TO-16 LINE DECODER/LATCH (INV.) 

The TC74HC4514 and TC74HC4515 are high s~eed CMOS 4-LINE TO l6-LINE DECODER WITH 
LATCHED INPUTS fabricated with silicon gate CMOS technology. It achieves the high 
speed operation similar to equivalent LSTTL while maintaining the CMOS low power 
dissipation. A binary code stored in the four input latches (A thru D) provides a 
high level (HC45l4) or a low level (HC45l5) at the selected one of sixteen outputs 
excluding the other fifteen outputs, when the inhibit input (INHIBIT) is held low. 
When the inhibit input is held high, all outputs are kept 10w level (HC45l4) or high 
level (HC45l5) , while the latch function is available. The data applied to the data 
inputs are transfered 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 latches. All inputs are equipped with protection 
circuits against static discharge or transient excess voltage. 

FEATURES: 

• High Speed ................ tpd=22ns (Typ.) at VCC=5V,.-----------------I 

• Low Power Dissipation ........ ICC=4~A (Max.) at 25°C 

• High Noise Immunity ........ VNIH=VNIL=28% VCC (Min.) 

• Output Drive Capability .............. 10 LSTTL Loads 

• Symmetrical Output Impedance ........... iloHi=IOL=4mA 

• Balanced Propagation Delays ............... tpLH~tpHL 

• Wide Operating Voltage Range ...... VCC (opr. )=2V 'V 6V 

• Pin and Function Compatible with 4514B/451,}B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5'V 7 V 
------------------------~-----

DC Input Voltage VIN -0.5 'V VCC+O. 5 V 
'--~-----~----------~-- -----~ -----------------+-----------1 

DC Output Voltage VOUT -0.5'VVCC+0.5 V 
r------------ --- ---------- - ---------- -----------1--------------------+---------1 

Input Diode Current 11K ±20 rnA 
c------------- ----------- - -----------------------'-------~---I___----------------+__-----______l 

Output Diode Current 10K ±20 rnA 
1-------- - - ----- --------- ------- ----- f---------------f---------------------f-------l 

DC Output Current lOUT ±25 rnA 
I---~-------- --------- ------- ----- -------~f____---------_+----____I 

DC Vcc/Ground Current ICC ±50 rnA 
r----- - - ------ ------ -- --- ---- ---- 1--------- -----------------_+----_______1 
Power Dissipation PD 500* mW 

r-------- - ---- ---- -------------I------~- -----------------+-------1 

Storage Temperature Tstg -65 'V 150 °c 
I----""'--------~-------------------I--------_t_----------_+---_______I 

Lea'B Temperature lOsec TL 300 °c 

-J: 500mW in the range of Ta=-40 ° C ,\,65 °c and from Ta=65 ° C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unt i 1 300mW. 

DIP24 (3D24A-P) 

0_300 INCH( 7.62mm) ROW 
SPACING 

PIN ASSIGNMENT 

STROBE 

A 

B 

Cs.;,)8 7 

(8 6 )8 6 

(85)85 

(84)84 

(83)83 

(TOP VIEW) 

Vee 
INHIBIT 

D 

e 

8 10( 810) 

811(811) 

88 (Sg) 

89 (sg) 

814(814) 

815(815) 

812(812) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4514P 
TC74HC4515P 

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 

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 

SELECTED OUTPUT 
TC74HC4514P - 'H' 

(TC74HC4515P - 'L' ) 

So (SO ) 

Sl (Sl ) 

S2 (S2 ) 

83 (S3 ) 

S4 (S4 ) 

S5 (S5 ) 

S6 (S6 ) 

S7 (S7 ) 

88 (S8 J 
89 (S9 ) 

S10 (S10) 

Sll (Sll) 

S12 (S12) 

S13 (S13) 

S14 (S14) 

815 (815 ) 

TC74HC4514 - ALL OUTPUTS 
(TC74HC4515 - ALL OUTPUTS 

'L' 
'H' ) 

X : DON'T CARE 

STROBE=' H' 

STROBE= 'L' 

REFER TO 

TRUTH TABLE 

DATA AT THE NEGATIVE GOING 

TRANSITION OF 8TROBE SHALL 

BE PROVIDED ON THE EACH OUT

PUT WHILE STROBE IS HELD LOW. 

23 TC74HC4514 
INHIBIT~--------------------------------------~ 

A 

B 

C 

D 

STROBE~_A. 'II (NOTE)FOR TC74HC4515 DEVICE. L __ - ___ - - - - __ J 

CIRCUIT DIAGRAM SHOWN AT THE ~ - - - - - - - - --, 
if> ~-. BOTTOM SHALL TAKE THE PLACE -f--l-..I"' -v v - I . So-TIl5 

OF OUTPUT CIRCUITS. L __________ ~ 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage VCC 2'\,6 

Input Voltage VIN o '\, VCC 

Output Voltage VOUT o '\, VCC 
Operating Temperature Topr -40'\, 85 

Input Rise and Fall Time tr~ tf o '\, 1000 (VCC=2. OV) 
o '\, 500 (VCC=4. 5V) 
o '\, 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 

2.0 

VIN=VIH IOH=-20~A 4.5 
High-Level 

VOH 6.0 
Output Voltage or VIL IOH=-4rnA 4.5 

IOH=-5.2rnA 6.0 

2.0 

VIN=VIH IOL=20~A 4.5 
Low-Level 6.0 
Output Voltage VOL 

or VIL IOL=4mA 4.5 

IOL=5.2rnA 6.0 

Input Leakage 
lIN VIN=VCC or GND 6.0 

Current 

Quiescent 
Supply Current ICC VIN=VCC or GND 6.0 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 

5.68 

-
-
-
-
-

-

-

TC74HC4514P 
TC74HC4515P 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C 
TYP. MAX. 

- -
- -
- -

- 0.5 
- 1. 35 

- 1.8 

2.0 -

4.5 -
6.0 -

4.31 -
5.80 -

0.0 0.1 

0.0 0.1 
0.0 0.1 

0.17 0.26 

0.18 0.26 

- ±O.l 

- 4.0 

OUTPUT 
"'--+---0 

Ta=-40'\,85°C 
MIN. MAX. 

UNIT 

1.5 -
3.15 - V 

4.2 -

- 0.5 
- 1. 35 V 

- 1.8 

1.9 -
4.4 -
5.9 - V 

4.13 -
5.63 -

- 0.1 

- 0.1 

- 0.1 
V 

- 0.33 

- 0.33 

- ±1.0 

~A 

- 40.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4514P 
TC74HC4515P 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6nS) 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. 

2.0 -
Output Rise, Fall Time tTLH 4.5 -

tTHL 6.0 -

Propagation Delay Time 2.0 -
tpLH 

4.5 -
DATA - Sn' ~ tpHL 6.0 -

2.0 -
STROBE - Sn, Sn 

tpLH 
4.5 -

tpHL 6.0 -

2.0 -
tpLH 

4.5 INHIBIT - Sn' ~ -
tpHL 6.0 -

Mininum Pulse Width 2.0 -

STROBE tw(H) 4.5 -
6.0 -

Minimum Set-up Time 2.0 -
ts 4.5 -

DATA 6.0 -

Minimum Hold Time 2.0 -

DATA th 4.5 -
6.0 -

Input Capacitance CIN -
Power Dissipation 

CpD (l) 
TC74HC4514P -

Capacitance [TC74HC4515P] -

25°C -40 'V 85°C 
UNIT 

TYP. MAX. MIN. MAX. 

30 75 - 95 
8 15 - 19 

7 13 - 16 

108 215 - 270 
27 43 - 54 

23 37 - 46 

124 245 - 305 

31 49 - 61 
26 42 - 52 

88 175 - 220 

22 35 - 44 nS 

19 30 - 37 

30 75 - 95 

8 15 - 19 

7 13 - 16 

10 50 - 65 

4 10 - 13 

3 9 - 11 

- 5 - 5 

- 5 - 5 
- 5 - 5 

5 10 - 10 

69 - - - pF 

[72 ] - - -

Note(l) CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr)=CPD • VCC • fIN + ICC 
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ICC(opr.) TEST WAVEFORM 

p.G. 

* 

VCC=5V 

A 

B 

C 

D 

INHIBIT 

SWITCHING CHARACTERISITCS TEST WAVEFORM 

A ~ D 50% 5010 

INHIBIT 

5010 

Sn or sn 

50% 

A ~ D 
5010 5010 

te th ts 

STROBE 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

So (so) 
SI (SI) 

S2 (S2) 

th 

tTLH 

tTH 

TC74HC4514P 
TC74HC4515P 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTICS TEST. 

---vcc 

GND 

VCC 

GND 

VOH 

VOL 

VCC 

5010 

GND 

VCC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

-rC14HC4518P 
rC14HC4520P/F C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC4518P DUAL BCD COUNTER 
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER 

The TC74HC4518 and TC74HC4520 are high speed CMOS DUAL BCD/4-BIT BINARY COUNTER 
fabricated with silicon gate C2MOS technology. 
It operates ten times as fast as that of metal-gate C2MOS IC (45l8B/4520B) with the 
same power dissipation. 
Since both of TC74HC4518 and TC74HC4520 contain two independent circuits of counters 
with the same functions in one package, counting or frequency division of two BCD 
digits or eight binary bits can be achieved with one IC. The counters _can be reset 
to "0" (QO 'V Q3="L") by giving "H" level signal to CLEAR input regardless of other 
inputs. The counting condition is changed by the positive going transition of CLOCK 
input if CE="H" or by the negative going transition of CE if CLOCK="L". 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed .•.•••.•••••.•. fMAX=53MHz(Typ.) at VCC=5V 

• Low Power Dissipation ..•.•.. ICC=4~A(Max.) at Ta=25°C r---------------------------~ 

• High Noise Immunity ...•••••. VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability ..••..•..•...• 10 LSTTL Loads 

• Symmetrical Output Impedance .•••• IIOHI=IOL=4rnA(Min.) 

• Balanced Propagation Delays ..••.••••••••.• tpLH~tpHL 

• Wide Operating Voltage Range •.•••.• VCC(Opr.)=2V 'V 6V 

• Pin and Function Compatible with 45l8B/4520B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'V 7 V 
~--------- --- ---------- -----------------------+-----1 

DC Input Voltage VIN -0.5 'V VCc+0.5 V 
r--------------- ---- - - -- -- - f---------------- ----- -----------+-----1 

DC Output Voltage VOUT -0.5 'V V CC+O. 5 V 
--------------- --- --- -----~ --- -- --------+------1 

Input Diode Current 11K i20 mA 
f-------------------- --------- --- - -----------------------+-------1 

Output Diode Current 10K ±20 rnA 
~-------------------------- --f--------- - --------------------+------t 

DC Output Current lOUT ±25 rnA 
- ---------- --------- -----------+------1 

DC VCc/Ground Current ICC :50 rnA 
~--------------- -- - -- -- ------ - -----------------------i-------i 

Power Dissipation PD SOO(DIP)* mW 

l80(MFP) 
f----------------------------- ------r--------------+--------j 
Storage Temperature Tstg -65 'V 150 

Lead Temperature 10sec 

~', 500mW in the range of Ta=-40° 'V 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un t i1 300mW. 

1 

DIP16(3D16A-P) 

16Q 
1 

MFP16(I<'16GC-P) 

PIN ASSIGNMENT 

1CLOCK 1 16 

1CLOCK 2 
ENABLE 

15 

1Q.0 3 14 

13 

1Q.2 12 

11 

lCLEAR 7 10 

9 

(TOP VIEW) 

Vce 

2CLEAR 

2Q.3 

2Q.2 

2Q.1 

2Q.0 

2CLOCK 
ENABLE 
2CLOCK 
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TRUTH TABLE 
INPUTS 

CLOCK CLOCK ENABLE 

I 
L 

L 
X 

S 
H 

X 

TIMING CHART 
TC'74HC4518 

CLOCK 

CLEAR 

CLOCK 
ENABLE 

Q.O 

Q.1 

Q.2 

Q.3 

TC'74HC4520 

CLOCK 

CLEAR 

CLOCK 
ENABLE 

Q.O 

Q.1 

Q.2 

Q.3 

H 

~ 
X 

S 
L 

L 
X 

o 1 

--1 

fo-

-

a 1 

- 1 

I'""'-

-

-

CLEAR 

L 

L 

L 

L 

L 

L 

H 

2 3 4 5 

1 1 1 rL 

~ r--
......... '--

r---
~ r--

234 5 

rL ru 1 rt 

f0- r--

- r-
,...-r--

r- -
I 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

FUNCTION 

INCLEMENT COUNTER 

INCLEMENT COUNTER 

NO CHANGE 

NO CHANGE 

NO CHANGE 

NO CHANGE 

Q.O THRU Q.3=L 

6 '7 8 9 0 1 1 1 

L rL n.. n.. rL 1 Ln 

I 
r-- r--

r-- r-- r--
f0-r-- I 

r--r--

6 '7 8 9 10 11 1J 11 

rt ru L IL rL rL 1 1 

1/ 

r-- r-

r-- ......... r--

- r--
'---

TC74HC4518P 
TC74HC4520P/F 

X DON'T CARE 

2 3 4 5 6 '7 8 8 8 8 0 

1/ 

f-._-

I 

n'I lJ If Lr Lr Ulf lJ U-

Ii-f0- r--
'-- r--

I 
r-- r--r--

- fo-
I 

I f---

12 13 14 15 0 1 2 2 2 2 0 

I 
r---

n Jl If U U-U-lJ If Lr Jl 
r-- r- l'""'-

I -- - r--
, I , 

r--r--
I - - f0-r-- I '---

I 

I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4518P 
TC74HC4520P/F 

LOGIC DIAGRAM 

1/2 TC74HC4518 

CLOCK 
ENABLE 

CLOCK 

CLEAR 
7(15) 

R 

D Q. 

CK 

R 
n-------r-r-.--nJ Q. 

CK 

K 

R 

R 

3 (1] ) 
Q,Q 

(4(12) 
">---- Q.l 

5(13) 
>---- Q.2 

6(14) 
Q.3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

LOGIC DIAGRAM (Continued) 

1/2 Te74HC4520 
CLOCK 2(10) 

ENABLE 

CLOCK 

CLEAR 

D 

+---+--aCK 

~--------------~+-~-aJ 

....--+---aCK 

~ ____ ~-/o-----------------~~-nJ 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Vo~tage Vee 
~--------~--- ~~~ 

Input Voltage VIN 

LIMIT 

2'06 

0'0 Vee 

CK 

K 

UNIT 

V 

V 

R 

R 

R 

R 

---- -------- --f----------

Output Voltage VOUT 0'0 Vee V 
--

Ope rating Temperature Topr -40'0 85 °e 

Input r,ise and Fall Time tr~ tf 0,\,1000 (Vce=2. OV) 

0 ,\,500 (Vee=4. 5V) ns 
o "v 400 (Vee=6. OV) 

Q 

Q 

Q 

TC74HC4518P 
TC74HC4520P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 

QO 

Q.l 

Q.2 

Q.3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4518P 
TC74HC4520P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VIN=VIH High-Level 
VOH Output Voltage or Vn. 

Low-Level VIN=VIH 

Output Voltage VOL 
or VIL 

Input Leakage 
lIN VIN=VCC Current 

Quiescent 
ICC VIN=VCC Supply Current 

CONDITION 

IOH=-20lJA 

IOH=-4mA 

IOH=-5.2mA 

IOL=20 lJA 

IOL=4mA 

IOL=5.2mA 

or GND 

or GND 

Ta=25°C 

VCC MIN. TYP. MAX. 

2.0 1.5 - -
4.5 3.15 - -
6.0 4.2 - -

2.0 - - 0.5 
4.5 - - 1. 35 

6.0 - - 1.8 

2.0 1.9 2.0 -
4.5 4.4 4.5 -
6.0 5.9 6.0 -

4.5 4.18 4.31 -
6.0 5.68 5.80 -

2.0 - 0.0 0.1 

4.5 - 0.0 0.1 
6.0 - 0.0 0.1 

4.5 - 0.17 0.26 

6.0 - 0.18 0.26 

6.0 - - ±O.l 

6.0 - - 4.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF Input t r =tf=6ns) , 
..--- Ta=25°C 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. 

tTLH 2.0 - 30 75 
Output Transition Time 4.5 - 8 15 

tTHL 6.0 - 7 13 

Propagation Delay Time tpLH 2.0 - 100 190 
25 38 4.5 -(CK, CE - Qn) tpHL 6.0 - 21 32 

2.0 - 104 205 
Propagation Delay Time 

tpHL 4.5 - 26 41 
(CLR - Qn) 6.0 - 22 35 

2.0 5 12 -
Maximum Clock Frequency fMAX 4.5 25 48 -

6.0 29 56 -

Ta=-40rv85°C 
MIN. MAX. 

UNIT 

1.5 -
3.15 - V 

4.2 -

- 0.5 
- 1. 35 V 

- 1.8 

1.9 -
4.4 -
5.9 - V 

4.13 -

5.63 -

- 0.1 

- 0.1 
- 0.1 

V 
- 0.33 

- 0.33 

- ±1.0 
]JA 

- 40.0 

Ta=-40rv85°C 
UNIT 

MIN. MAX. 

- 95 
- 19 
- 16 

- 240 
48 ns -

- 41 

- 255 

- 51 
- 43 
4 -

20 - MHz 
24 -
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AC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 

Minimum Pulse Width tW(L) 

(CK, CE) tw(H) 

Minimum PUlse Width 

(CLR) 
tw(H) 

Minimum Removal Time 

(CLR) 
t rem 

Input Capacitance CIN 

Power Dissipation TC74HC4518 

Capacitance 
CpD(l) 

TC74HC4520 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

- Ta=25°C 
Vee MIN. TYP. 

2.0 - 30 
4.5 - 8 
6.0 - 7 
2.0 - 35 
4.5 - 9 
6.0 - 8 
2.0 - -
4.5 - -
6.0 - -

- 5 

- 145 

- 145 

TC74HC4518P 
TC74HC4520P/F 

Ta=-40'V85°C UNIT 
MAX. MIN. MAX. 

75 - 95 

15 - 19 
13 - 16 

100 - 125 
20 - 25 ns 

17 - 21 
0 - 0 
0 - 0 
0 - 0 

10 - 10 

- - - pF 

- - -

Note(l) CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CpD • VCC • fIN + ICC/2 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 
6ns 6ns 

Vec 

CLOCK 
GND 

Q,n 

6ns 6ns tTLH 

CLOCK Vee 
ENABLE 

GND 

tW(H) tW(L) tpHL 

tpLH 

Q,n 50% 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4518P 
TC74HC4520P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

6ns 6ns 

CLEAR 

CLOCK 

Q,n 

ICC(O r.) TEST CIRCUIT 

VCC = 5V 

~ __ ---l CLOCK 

Cj 
o 
li) 

I OTHER 
INPUTS 

GND 

OUTPUTS 

VCC 

GND 

GND 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTCS TEST. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT. __ 

TC74HC4538P/~ 
PRELIMINARY 

TC74HC4538P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 

The TC74HC4538 is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon 
gate C2MOS technology. It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. There are two trigger inputs. 
One is A INPUT (Positive-edge input)t another is B INPUT (Negative-edge input). These 
inputs are valid for slow rising/falling signal (tr=tf=l sec). Because of schmitt
trigger input function. After triggering t Output keeps MONO STABLE STATE for the time 
period determined by external resistor Rx and by external capacitor Cx. "L" level CD 
input breaks this STABLE STATE. Next coming new trigger in MONO STABLE period is ef
fective t and make MONO STABLE period longer. Limitation for Cx and Rx is as follows. 

External capacitor Cx no limitation 
External resistor Rx •••••• VCC = 2.0V from 5k~ to IM~ 

VCC ~ 3.0V from lk~ to l~ 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 
• High Speed t pd=27nS(Typ.) at VCc=SV 

• Low Power Dissipation ....... . 

Standby State ICC=4pA(Max.) at Ta=2SoC 

Active State ICC=200pA(Typ.) at VCC=SV 

• Output Drive Capability ......•.•.... 10 LSTTL Loads 

• Symmetrical Output Impedance .... I IOH I=IOL=4rnA(Min.) 

• Wide Output Pulse Width Range 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL 

Supply Voltage Range VCC 

DC Input Voltage VIN 

DC Output Voltage VOUT 

Input Diode Current 11K 

Output Diode Current 10K 

DC Output Current lOUT 
DC Vcc/Ground Current ICC 
--
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

t w(OUT)=120ns 'V 

60s over at VCC=4.5V 

VALUE UNIT 

-0.5'\., 7 V 

-0.5 '\., VCC+O. 5 V 

-0 . 5 '\., V CC+O . 5 V 

±20 mA 

±20 rnA 

±25 rnA 

±50 rnA 

SOO(DIP) 'i~ mW 

180(MFP) 

-65 '\., 150 °c 

300 °c 

'i~ 500mW in the range of Ta=-40°C'V65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti1300mW. 

DIP16(:3D16A-P) 

16~ 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

ITl 1 16 'VCC 

IT2 2 15 2Tl 

lOD :3 14 2T2 

lA 4 1:3 2CD 

113 5 12 2A 

lQ. 6 11 213 

lQ: 7 10 2Q. 

GND 8 9 2Q: 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4538P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

A B CD Q. Q. 
NOTE 

X : DO N 'T CARE 

S H H .IL -u-- OUTPUT ENABLE 
X L H L H INHIBIT 

H X H L H INHIBIT 
L L H SL U OUTPUT ENABLE 
X X L L H INHIBIT 

BLOCK DIAGRAM 

Tl 

4 

B _5_,,"--_ 

DX 

--"--, 
CX: : +, 

3 

CD 

T2 

RX 

6 
Q, 

7 
Q: 

DX 
r- -M--, , , 
I , 

VCC + 
Rx 

Vec 

Tl 10 
Q. 

9 -
Q. 

1 

Note (1) CXt RX t Dx are external electric parts. Capacitor t resistor and diode. 

(2) External diode Dx (CRAMPING DIODE) 

External capacitor is charged to VCC level in the state of waiting t 
i.e. in no trigger state. Supply voltage is turned off then Cx is dis
charged mainly through internal (parasitic) diode. See figure. 
If Cx is sufficiently large and VCC falls down rapidlYt there will be some 
possibility of damaging IC by rushing current or latch-up. If capacitance 
of voltage supply filter is large enough and VCC falls down slowly. the 
rushing current is automatically limited and avoid the damaging of IC. 
The maximum value of forward current of parasitic diode is ±20mA. 
In the case of large CXt limitation of falling down time of voltage supply 
is as follows 

tf ~ (VCC - o. 7) • Cx/20mA 

tf is the time from voltage supply turning off to level of ) 
voltage supply becoming 0.4 VCC' 

In the case of "system is not satisfy the above condition"t external 
CRAMPING DIODE is needed for protecting IC from rushing current. 
See figure. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4538P/F 

SYSTE~l DIAGRAM 
Vref H 

T2 --~~~~--+---~-----4-----+--+------4----~ 

T1-----..... 

~---- Q 

CD 

TI MI NG CHART 
trr 

H 
A n nJl n= VIH 

VII, 

VIH 

13 
VIL 

VCC 

T2 
Vref H 

Vref L 
VSS 

VIH 
CD 

VIL 

n= VOH 

VOL 

I I I I I u= VOH 
Q: 

VOL 
tw .1 I· tw ./ I_ tw +tr .1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4538P/F 

FUCNTIONAL DESCRIPTION 

(1) Stand-by State 

External capacitor is fully charged to VCC level in stand-by state. That 
means, before triggering, Qp, Qn transistors (connected to T2 node) are in off 
state. 
Two comparator that relate to timing of pulse, and two reference voltage supplier 
stops their operations. The total supply current is only leakage current. 

(2) Trigger operation 

Trigger is effective in following two cases. Under the condition A INPUT is 
"L" level and If INPUT have falling down signal. Under the condition B INPUT is 
"H" level and A INPUT has rising up signal. 
After trigger effe~tive, comparator of CI and C2 start operating, and Qn tran~ 
sis tor is turned on. Then the charge of external capacitor discharges through 
Qn transistor. The voltage level of T2 node becomes lower. If voltage level 
of T2 falls to the internal reference voltage VrefL, output of comparator Cl 
becomes "L". That means flip-flop is reseted and Qn transistor turns off. At 
that moment Cl stops but C2 continues its operating. 

After turning off of Qn transistor, the voltage of T2 starts rising with the 
time constant of external capacitor Cx and resistor Rx. 

By triggering. output Q becomes "H" level, after some delay time of internal F IF 
and gate. It keeps "H" level even in the voltage level of T2 changed from falling 
to rising. When it reaches to the internal reference voltage VrefH, output of 
comparator C2 becomes "L" level and Q output becomes "L" and comparator C2 stops 
its operations. 
That means, after triggering the voltage level of T2 becomes VrefH, IC keeps its 
MONO STABLE STATE. 
In the case Cx·Rx are large enough and it could be ignored the discharge time 
of capacitor and delay in IC, the width of output pulse tw(OUT) is as follows. 

tw(OUT) = 0.72 Cx Rx 

(3) Re-trigger operation 

In the case another new trigger in MONO STABLE STATE, the trigger is effec
tive, if IC is in the condition charging capacitor. And the voltage level of 
T2 falls down to VrefL level again. So that output Q keeps "H" level when next 
trigger comes in shorter time period than designed period by Cx Rx. In the case 
2nd trigger is very close to privious trigger. trigger is not effective, if 2nd 
trigger comes in the discharge cycle. The minimum time for effective 2nd trigger 
trr(Min.) depends on VCC and Cx. 

(4) Reset operation 

CD is normally "H". If CD is "L", trigger is not 
output becomes ilL" and trigger control F IF is reseted. 
is turns on and Cx is charged rapidly to VCC level. 
This means if CD input becomes "L". IC becomes waiting 
and non-operating state. 

effective because of Q 
And also transistor Qp 

state both in operating 
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RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supp ly Voltage VCC 2rv6 

Input Voltage VIN o rv VCC 
-

Output Voltage VOUT o rv VCC 
--
Operating Temperature ~ -40 rv 85 

--

Input Rise and Fall Time o rv 1000 (VCC=2. OV) 
t rJ t f o rv 500(VCC=4.5V) 

(CD Only) o rv 400(VCC=6.0V) 

External Capacitor Cx No Limitation 
External (VCC=2.0V) 5K 'u 1M 

Resistor (VC6:;3.0V) 
Rx 

lK rv 1M 

DC ELECTRICAL CHARACTERISTICS 

~RAMETER I 
SYMBOL TEST CONDITION 

VCC 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

Low-Level 2.01 
Input Voltage 

VIL 4.5 
I --tw 6.0 

High-Level 
[I QW- 2O YA 

2.0 

Output Voltage 4.5 

I 
VOH 6.0 

(Q, Q Output) VIH or VIL IOW=-4mA 4.5 
I OH=-5.2rnA 6.0 

2.0 
Low-Level IOL=20lJA 4.5 
Output Voltage VOL VIN=VIH 6.0 

(Q, Q Output) IOL=4mA 4.5 
I OL=5.2mA 6.01 

Input Leakage 
lIN VrW=Vcc or GND 6.0 Current 

R/ C Terminal 
lIN VIN=VCC or GND 6.0 Off-State 

Current 
Quiescent 

ICC 
~ply Current VIN=VCC or GND 6.0 

Active-State * V1N""VCC or GND 2.0 

Supply Current ICC' 
R/Cext=0.5VCC 4.5 

6.0 

* : per ci r cui t 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°c 

ns 

F 

st 

MIN. 

1.5 
3.15 
4.2 

-
-
-

1.9 
4.4 
5.9 

4.18 
3.68 

-
-
-
-
-

-

-

-

-
-
-

TC74HC4538P/F 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

Ta=25°C Ta=-40rv85°C 

TYP. MAX. MIN. MAX. 

- - 1.5 -
- - 3.15 -

UNIT 

- - 4.2 

~ - 0.5 - 0.5 
- 1. 35 - 1. 35 

1.8 1.8 - -
2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 - V 

4.31 - 4.13 -
5.80 - 5.63 -
0.0 0.1 - 0.1 
0.0 0.1 - 0.1 
0.0 0.1 - 0.1 
0.17 0.26 - 0-.33 

0.18 0.26 - 0.33 

- ±O.l - ±1. 0 

- ±0.5 - ±5.0 lJA 

--

- 4.0 - 40.0 
-----~ 

i 40 
120 - 160 lJA 

0.1 0.3 - 0.4 rnA 
0.2 0.6 - 0.8 rnA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4538P/F 

AC ELECTRICAL CHARACTERISTICS (CL=50pF. Input t r =tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40'V85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 6.0 - 7 13 - 16 

Pr.opagation Delay Time tpLH 2.0 - 128 250 - 315 

(A, Q) 4.5 - 32 50 - 63 
B - Q, tpHL 6.0 - 27 43 - 54 ns 

Propagation Delay Time tpLH 
2.0 - 100 195 - 245 

- 4.5 - 25 39 - 49 
(CD - Q, Q) tpHL 6.0 - 21 33 - 42 

Cx=12pF 3.0 - 210 - - -
Rx=lk~ 5.0 - 140 - - -

Output Pulse Width twODT 
Cx=lOOpF 3.0 - 1. 45 - - -
Rx=lOk~ 5.0 - 1. 40 - - -
Cx=lOOOpF 3.0 - 10.5 - - - ~s 

Rx=lOk~ 5.0 10.0 - -- -
Output Pulse Width 
Error Between Circuits f.,twOUT - ±l - - - % 

(In same Package) 

Minimum Trigger tw(H) AIN 2.0 - 30 75 - 95 

Pulse Width - 4.5 - 8 15 - 19 
tw(L) BIN 6.0 - 7 13 - 16 

Minimum Clear Pulse 2.0 - 30 75 - 95 

Width ~(L) 4.5 - 8 15 - 19 ns 
6.0 - 7 13 - 16 

Minimum Clear Removal 2.0 - - 0 - 0 
trem 4.5 - - 0 - 0 

Time 6.0 0 0 - - -
Input Capacitance COUT - 5 10 - 10 

Power Dissipation 
pF 

(1) CpD - 90 - - -
Capaci tance 

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(opr,)=CpD,VCC'fIN+ICC'·Duty/100+ICC/2 (per monostable) 

(ICC': Active Supply Current) 

(Duty: %) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4538P/F 

OUTPUT PULSE WIDTH CONSTANTtK-SUPPLY VOLTAGE ICC(o r.) TEST WAVEFORM 

(EXTERNAL RESISTOR(RX)~O~; twOUT=K'CX'RX) 

r'---.. r-- CX=O.Ol.llF -
CX~ 01.llF 

0.'7 I 

2 3 4 5 6 

SUPPLY VOLTAGE Vcc (V) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A 

B 

A 

6ns 6ns 

6ns 6ns 

Vce 

Q.l 
P.G. 

1T2 
QI 

* iB 

9 ITl 
2Tl Q,2 

If) 

2T2 
lA Q.2 
2A 
213 GND 

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

6ns 6ns 

50% 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4538P/F 

twOUT - Cx CHARACTERISTics (TYP.) trr - VCC CHARACTERISTICS (TYP.) 

VCC -- 4.5V 

c L 50pF I Ta=25°C 
A 11111 ,-

i Ii / RX=lMD. /V 
10 3 

10 

'" '" (j) 
(j) 

:::l. 
/ ,-

'-' 

b-< 
I V 

I /RX~100kD./V 
:::l 10 2 
0 
~ 

+-' 

;r:: 
RX=10~7' b-< I LV / 5 

I IV / /f' I 8: I 
i"i1 10 

RX 1kD. 
23 
:::l 
P; V-
b-< ./ V 
:::l V V P; 
b-< 1 :::l 

..:l. 
~ '-' 

H "-H 
+-' 

~ i"i1 ~=O.OlttF ::s 
H 1 
b-< 

&1 " " (') ""-(') 
H \ ""-
~ -
E-< \ "",cx = 1 OOOpF 
i"i1 
p::; 

'\. ~ ::s 

'" :::> 
::s 0.1 Cx 100pF -== H 
Z -

0 

./ 

H -::s 
./ 

10- 1 

10 2 10 3 10 4 

0 1 2 3 4 5 6 

SUPPLY VOLTAGE VCC (V) 

EXTERNAL CAPACITOR Cx (pl<' ) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL OAT. 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HC4543P/--=====-
PRELIMINARY 

TC74HC4543P/F BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER 

The TC74HC4543 is a high speed CMOS BCD-TO-7 SEGMENT DECODER WITH LCD DRIVER 
fabricated with silicon gate C2MOS technology. It achieves the high speed latch and 
decode operation twenty times as fast as the standard Gi0S' 45llB ,vhile maintaining the 
CMOS low power dissipation. This device consists of BCD-TO-7 segment decoder with a 
BCD input latch and a 7-segment driver for the liquid crystal display (LCD). When any 
illegal BCD input signal is applied or BI input is held high, the display is blanked. 
In case of driving LCD, a cornmon square wave signal should be applied not only to the 
PH input of this device but also to the electrically common backplane of the display. 
For other types of readouts, such as light-emitting diode (LED), some additional 
drivers, such as transistor array is required. All inputs are equipped with protectior 
circuits against static discharge or transient excess voltage. 

FEATURES: 
High Speed ..................... t w=8ns(Typ.) at VCC=5Vr-__________________________ ~ 

Low Power Dissipation ....... ICC=4wA(Max.) at Ta=25°C 

High Noise Immunity .......... VNIH=VNIL=28% Vcc(Min.) 

Output Drive Capability ............... 10 LSTTL Loads 

Symmetrical Output Impedance ...... IIOHI=IOL=4rnA(Min.) 

Balanced Propagation Delays ................ tpLH":tpHL 

Wide Operating Voltage Range ........ VCC(opr.)=2Vrv6V 

Pin and Function Compatible with 4543B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 rv 7 V 
1---------

DC Input Voltage VIN -0.5 rv VCc+O. 5 V 
r------- ---------

DC Output Voltage VOUT -0 . 5 rv V CC+O . 5 V 

Input Diode Current 11K ±20 rnA 
--~-

Output Diode Current 10K ±20 rnA 

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current ICC ±50 rnA 

Power Dissipation PD 
500(DIP)~" 

mW 
180 (MFP) 

Storage Temperature Tstg -65 rv 150 °c 

Lead Temperature 10sec TL 300 °c 

* 500mW in the range of Ta=-40 ° rv 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
until 300mW. 

16~=i~~ '~\I 
DIP16(3D16A-P) 

16Q 
1 

MFP16(F16GC-P) 

PIN ASSIGNMENT 

LD 1 16 

C 2 15 

B 3 14 

D 4 13 

A 5 12 

PH 6 11 

BI 7 10 

GND 8 9 

( TOP VI EW ) 

VCC 

f 

g 

e 

d 

c 

b 

a 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4543P/F 

LOGIC DIAGRAM 

1:3 

1
5 

<0 l'- ~ rl 

::r: H 0 ~ <: ~ 
0.. ~ ~ 

TOSHIBA----------654---------.....;......----



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4543P/F 

TRUTH TABLE 
INPUTS OUTPUTS 

DISPLAY 
LD BI PH D C B 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 X 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 *** ot ot ot 

t f H f INVEHSE UF ABOVl' DISPLAY AS 
OUTPUT L~VEL ABOVE 

X DON' 'I' C A H I,: 

SAME AS ABOV~ COMBINATIUN 

+H DE PEN D ~: UP (l NTH Ii: BCD CUD E PH [, V IOU L YAP P L IF: [) W H E ~I L D = " H " 

01 SP LA Y MODE 

o 1 2 3 4 5 6 7 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL 

Supply Voltage Vee 

Input Voltage VIN 
--
Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

a 

8 9 10 11 12 13 14 15 f(~) b 

LIMIT 

2 '\.,6 

a'\., Vee 

a'\., Vee 

-40 '\., 85 

a'\., 1000 (Vcc=2. OV) 
a '\., 500 (Vcc=4. sv) 
a '\., 400 (Vee=6. Ov) 

UNIT 

V 

V 

V 

°e 

ns 

e '_I c 
d 

7 SEGMENT 

DISPLAY 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4543P/F 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta=-40,,-,85°C 

PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

UNIT 

High-Level 2.0 1.5 - - 1.5 -
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 4.2 - - -

2.0 - - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 1.8 -

2.0 1.9 2.0 - 1.9 -
VIN=VIH IOH=-20)JA 4.5 4.4 4.5 - 4.4 -

High-Level 
VOH 

6.0 5.9 6.0 - 5.9 - V 
Output Voltage or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=20)JA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL V 

or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1. a 

Current 
)JA 

Quiescent 
ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 I Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, INPUT t r =tf=6ns) 

25°C -40"-' 85°C 
PARAMETER SYMBOL TEST CONDITION UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 

Output Transition Time 4.5 - 8 15 - 19 
tTHL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 200 385 - 480 
tpLH 

4.5 - 50 77 - 96 
BCD - OUT tpHL 6.0 - 43 65 - 82 ns 

tpLH 2.0 - 124 240 - 300 
4.5 - 31 48 - 60 

BI - OUT tpHL 6.0 - 26 41 - 51 

tpLH 2.0 - 88 175 - 220 
4.5 - 22 35 - 44 

PH - OUT tpHL 6.0 - 19 30 - 37 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4543P/F 

AC ELECTRICAL CHARACTERISTICS (Continued) 

25°C -40 'V 85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

Minimum Pulse Width 
2.0 - 30 75 - 95 

tw(H) 4.5 - 8 15 - 19 
(LD) 6.0 - 7 13 - 16 

2.0 - 30 75 - 95 
Minimum Set-up Time ts 4.5 - 8 15 - 19 ns 

6.0 - 7 13 - 16 

2.0 - - 0 - 0 

Minimum Hold Time th 4.5 - - 0 - 0 

6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
pF 

Capacitance CPD(I) - 30 - - -

Note(l) CpD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit) .. Average operating current can be obtained by the equation hereunder. 

ICC (apr.) :0 CPD • VCC • fIN + ICC 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

A- D 
Vee BI 

PHASE 
GND 

tpLH. tpHL 

VOH 

a- g 

vOL 

Vee 

50% 

GND 

ts th 

90% Vee 

50% 
10% 

tw GND 

VOH 

X 
VOL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC4543P/F 

ICC(opr.) TEST CIRCUIT 

VOC=5V 

a 
b *- INPUT WAVEFORM IS THE SAME AS PHASE 

P.G. THAT IN CASE OF SWITCHING 

* 
A 

d CHARACTERISTICS TEST. 
B e 
C 

G f 
0 D 
If) BI GND g 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA I 

C2MOS DIGITAL INTEGRATED CIRCUIT TC74HCT7007P/F= 
PRELIMINARY 

TC74HCT7007P/F HEX BUFFER (TTL INPUT LEVEL) 

The TC74HCT07 is a high speed CMOS BUFFER fabricated with silicon gate C2MOS 
technology. 

This device may be used as a level converter for interfacing TTL or NMOS to High 
Speed CMOS. The inputs are compatible with TTL, NMOS and CMOS output voltage levels. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 

The internal circuit is composed of 4 stages including buffer output, which enables 
high noise immunity and stable output. 

All inputs are equipped with protection circuits against static discharge or 
transient excess voltage. 

FEATURES 

• High Speed .••.••.••.••••••• tpd=13ns(Typ.) at VCC=5Vr-___________________________ ~ 

• Low Power Dissipation •••••. ICC=I\lA(Max.) at Ta=25°C 

• Compatible with TTL outputs •••••••..•• VI H=2V(Min.), 

VIV"O.8V(Max.) 

• Output Drive Capability ••••••••••••••• 10LSTTL Loads 

• Symmetrical Output Impedance ••••• IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays 

• Pin and Function Compatible with 74LS07 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 '\., 7 V 
1----------"----"----"---"" -- ---"---f--"-- ------ ---- ---" ~----"--+-----; 

DC Input Vo ltage VIN -0.5 '\., VCc+O. 5 V 
~---"----"---- - ----"--------"------+----------1 

DC Output Voltage VOUT -0.5 '\., V CC+O. 5 V 
f--"---"---"-- --~---"-

Input Diode Current 11K ±20 mA 
1---"-----"--"-"-----"""---

Output Diode Current 10K ±20 rnA 
f---------"------"-"-"----"----- "- ,--""----- - " ---------+----1 

rnA DC Output Current lOUT ±25 
~----------""------ --~--------__+----------1 

DC Vcc/Ground Current ICC ±50 rnA 
f---------"" ---- --- - --~---------"-"---+----1 
Power Dissipation PD 500*(DIP) mW 

l80(MFP) 
f---""-" " - "" - - -----"---1-------- -~+__--_1 

Storage Temperature Tstg -65 '\., 150 °c 
f----------"----"-"----"~+-----=---t---------+_--__l 

Lead Temperature lOsec TL 300 °c 

"i~ 500mW in the range of Ta=-40°C'l.65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
un til 300mW. 

D::Q 
1 

MFP14 (F14GB-P) 

PIN ASSIGNMENT 

lA 1 14 Vee 

lY 2 13 6A 

2A 3 12 6Y 

2Y 4 11 5A 

3A 5 10 5Y 

3Y 6 9 4A 

GND 7 8 4Y 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT7007P/F 

CIRCUIT DIAGRAM (per Circuit) 

[ A 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LUlIT UNIT 

Supply Voltage VCC 4.5'\.,5.5 V 
I----~- --- ------ ----- ---- -- --- - -- ----- --------- 1----

Input Voltage VIN o '\., Vee V 
------------ - ------------ t-~----

Output Voltage VOUT 0 '\., Vce V 
1-------------- -- - ---- -----------.-- - -------------1------

Operating Temperature Topr -40 'Iv 85 °e 
~~~~- --- ------- -------t----.-----.~--.--. -----

Input Rise and Fall Time tr, tf 
o ~. SOO(VCC=4.5V) ns 

DC ELECTRICAL CHARACTERISTICS 
r-

PARAMETER SYMBOL TEST CONDITION 
Vec MIN. 

4.5 
High-Level 

VIH to 2.0 Input Voltage 
5.5 

Low-Level 4.5 
VIL to -Input Voltage 

5.5 

High-Level IOH=-20]JA 4.5 4.4 

Output Voltage 
VOH VIN=VIH 

IOH=-4rnA 4.5 4.18 

Low-Level I OL=2011A 4.5 -
VOL VIN=VIL Output Voltage IOL=4rnA 4.5 -

Input Leakage 
lIN VIN=VCC or GND 5.5 -Current 

Quiescent ICC VIN=VCC or GND 5.5 -
Supply Current 

IC 
per VIN=0.5V or 2.4V 

5.5 other inputs Vec or GND -

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Ta=25°e Ta=-40'\.,85°C 

TYP. MAX. MIN. MAX. 

- - 2.0 -

- 0.8 - 0.8 

4.5 - 4.4 -

4.31 - 4.13 -

0.0 0.1 - 0.1 

0.17 0.26 - 0.33 

- ±0.1 - ±1.0 

- 1.0 - 10.0 

- 2.0 - 2. cj{ 
i .. "- j 

UNIT 

V 

].1 A 

rnA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HCT7007P/F 

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

- Ta=25°C Ta=-40'V85°C 
PARAMETER SYMBOL TEST CONDITION 

VCC 
UNIT 

MIN. TYP. MAX. MIN. MAX. 

tTLH 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
ns 

Propagation Delay Time 
tpLH 

4.5 - 16 26 - 33 
tpHL 

Input Capacitance CIN - 5 10 - 10 
pF 

Power Dissipation CPD(l) 28 - - - -
Capacitance 

Note 1: CPD is defined as the value of internal equivalent capacitance of IC which is 
calculated from the operating current consumption without load (refer to Test 
Circuit). Average operating current can be obtained by the equation hereunder. 

ICC(Opr.) = CPD' VCC· fIN+Icc/6 (per gate) 

SWITCHING CHARACTERISTICS TEST CIRCUIT 

P. G. 1----........ --1 

ICC(Opr.) TEST CIRCUIT 

P. G. 1---__ --1 

Cl 
o 
Li) 

6ns 6ns 

VOUT 

INPOT WAVEFORM 
6ns 6ns 
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IOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC7266P C2MOS DIGITAL INTEGRATED CIRCUIT 

PRELIMINARY 

TC74HC7266P QUAD EXCLUSIVE NOR GATE 

The TC74HC266 is a high speed CMOS QUAD EXCLUSIVE NOR GATE fabricated with 

silicon gate C2MOS technology. 

It achieves the high speed operation similar to equivalent LSTTL while maintaining the 

CMOS low power dissipation. 

Input and output buffer are installed, which enables high noise immunity and stable 

output. 

All inputs are equipped with protection circuits against static discharge or transient 

excess voltage. 

FEATURES: 
High Speed tpd=llns(Typ.) at VCC=5V r--------------~ 

Low Power Dissipation ..... , ICC=l~A(Max.) at Ta=25°C 

High Noise Immunity ......... VNIH=VNIL=28% VCC(Min.) 

Output Drive Capability .............. 10 LSTTL Loads 

Symmetrical Output Impedance .... I IOH I = IOL =4mA(Min. ) 

Balanced Propagation Delays ............... tpLH~tpHL 

Wide Operating Voltage Range ...... "VCC(opr.)=2V'lv6V 

Pin and Function Compatible with 74LS266 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5 'Iv 7 V 
--------- ------------ -------- ------~----.--- -----

DC Input Voltage VIN -0.5 'Iv VCc+O. 5 V 
--------.--------------------~---- - --- ------------------ ---

DC Output Voltage VOUT -O.5'1vVCC+O.5 V 
------------------- --------~------- r---------~----.----- ---

Input Diode Current 11K ~20 mA 
-------------- ----- ------------- --------- -- f--------------------c--------
Output Diode Current 10K i20 mA 
!----------------------!----------------------------j------j 

DC Output Current lOUT ±25 mA 
-- - ------------- ---------------------------j---------i 

DC Vcc/Ground Current ICC ±50 mA 

Power Dissipation 
-- -- --- -----------+--------1 

mW 

~------------------ - ---- .------------ --- -- -------------------+--------1 

Storage Temperature Tstg -65 'Iv 150 °c 
1-------~------------------------r___---------_t____--____1 

Lead Temperature lOsec TL 300 °c 

* 500mW in the range of Ta=-40° ~,65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti1 300mW. 

~~~.~ 
14 ~ ~ VVVII ~ 

1 

DIl' 14( 0.lJ14A-P) 

PIN ASSIGNMENT 

lA 14 Vee 

IB 2 13 4B 

lY 3 12 4A 

2Y " 11 "y 

'l,A 5 1U 3Y 

'l,B 6 9 3B 

GND 7 8 3A 

(TOP VIEW) 
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LOGIC DIAGRAM (per Gate) 

A 

y 

B 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT 

Supply Voltage Vee 2'06 
--~~-.-.-t------~-~ ._-------

Input Voltage VIN o rv Vee 
---.-.--~--.~~--~--- -----._---I-.~ 

Output Voltage VOUT o rv Vec 
r---------~~-~- ~--t-
Operating Temperature Topr -40 rv 85 

Input Rise and Fall Time t r , tf 0'\,1000 (V ce=2 .OV) 

0 rv 500 (Vee=4. 5V) 
0 "v 400 (Vee=6. OV) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee 

High-Level 2.0 
VIH 4.5 

Input Voltage 
6.0 

2.0 
Low-Level VIL 4.5 
Input Voltage 

6.0 
~~-.-. 

2.0 

VIN=VIH TOH=-20lJA 4.5 
High-Level 

VOH 
6.0 

Output Voltage or VIL IOH=-4mA 4.5 

IOH=-5.2mA 6.0 

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

UNIT 

V 

V 

V 

°C 

ns 

MIN. 

1.5 
3.15 

4.2 

-
-

-

1.9 
4.4 
5.9 

4.18 

5.68 

TC74HC7266P 

INPUT and OUTPUT 
EOUIVALENT CIRCUIT 

INPUT 

Ta=25°e Ta=-40"v85°C 
TYP. MAX. MIN. MAX. 

- - 1.5 -

- - 3.15 -

- - 4.2 -

- 0.5 - 0.5 
- 1. 35 - 1. 35 

- 1.8 - 1.8 
._-

2.0 - 1.9 -
4.5 - 4.4 -
6.0 - 5.9 -

4.31 - 4.13 -

5.80 - 5.63 -

UNIT 

V 

V 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC7266P 

DC ELECTRICAL CHARACTERISTICS (Continued) 

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C rra=-40'V85°C UNIT 

VCC MIN. TYP. MAX. MIN. MAX. 

2.0 - 0.0 0.1 - 0.1 

VIN=VIH IOL=20)JA 4.5 - 0.0 0.1 - 0.1 
Low-Level 6.0 - 0.0 0.1 - 0.1 
Output Voltage VOL V 

or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 

Current 
6.0 - - ±O.l - ±1. 0 

)JA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 1.0 - 10.0 
Supply Current 

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

PARAMETER SYMBOL TEST CONDITION 
Ta=25°C Ta=-40'V85°C 

UNIT 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 

tTHL 
6.0 7 13 16 - - ns 

tpLH 
2.0 - S2 115 - 145 

Propagation Delay Time 4.S - 13 23 - 29 
tpHL 6.0 - 11 20 - 25 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation pF 
Capacitance CpD(l) - 34 - - -

Note (1) CpD is defined as the value of internal equivalent capacitance of IC which 

is calculated from the operating current consumption without load (refer to 

Test Circuit). 

Average operating current can be obtained by the equation hereunder. 

ICC(opr.) =CPD·VCC·fIN+ICC/4 (per Gate) 

TOSHIBA-----------664---------------



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC74HC7266P 

SWITCHING CHARACTERISTICS TEST CIRCUIT ICC(opr.) TEST CIRCUIT 

Vce ~-- Vce 
8W 

P.O. I-----<l~-+-I 

r:l~ 
L~ c 

o 
cO 

INPUT WA VEFOhM IS THE SAME AS 

THAT LN CASE OF HWITCHING 
CHAhACTJ<:hISTICS TEST. 
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4. OUTLINE DRAWINGS 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 14 PIN OUTLINE DRAWING (3D14A-P) 

14 8 

[::::::1] 
1 7 

19.9MAX 
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Note) Lead pitch is 2.54 and tolerance is ±O.25 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.14 leads. 

MFP 14 PIN OUTLINE DRAWING (F14GB-P) JEDEC-MO-46-AA Uni t in mm 
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Note) Lead pitch is 1.27 and tolerance is ±O.12 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.14 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 16 PIN OUTLINE DRAWING (3D16A-P) 
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Note) Lead pitch is 2.54 dnd tolerance is +0.25 against theoretical center 

of each lead that is obtained on the basis of No.1 and No. 16 leads. 

MFP 16 PIN OUTLINE DRAWING (F16GC-P) JEDEC-MO-46-AB Unit in mm 
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Note) Lead pitch is 1.27 and tolerance is ±O.12 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.16 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 20 PIN OUTLINE DRAWING (3D20A-P) 
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Note) Lead pitch is 2.54 and tolerance is ±O.25 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.20 leads. 

MFP 20 PIN OUTLINE DRAWING JEDEC-MO-46-AC Unit in mm 
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Note) Lead pitch is 1.27 and tolerance is ±O.12 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.20 leads. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

DIP 24 PIN OUTLINE DRAWING (3D24A-P) Unit in mm 

24 13 

7.62±O 25 

J \. 

Note) Lead pitch is 2.54 and tolerance is ±O.25 against theoretical center 

of each lead that is obtained on the basis of No.1 and No.24 leads. 
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