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INTRODUCTION
TOSHIBA HS-C* 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
high-performance microprocessors and large capacity memories.

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

Therefore, in many cases the excellent features of CMOS
LSIs 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 LSIs.

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 C*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
TC74HCO00* QUAD 2-INPUT NAND GATE 14 13 O O
TC74HCO02* QUAD 2-INPUT NOR GATE 14 16 O O
TC74HCO03* QUAD 2-INPUT NAND GATE (OPEN DRAIN) 14 19 O O
TC74HC04* HEX INVERTER 14 23 O O
TC74HCT04* | HEX INVERTER 14 26 O O
TC74HCUO04* | HEX INVERTER (SINGLE STAGE) 14 29 O O
TC74HCO8* QUAD 2-INPUT AND GATE 14 32 O o]
TC74HC10* TRIPLE 3-INPUT NAND GATE 14 35 O O
TCT74HC11* TRIPLE 3-INPUT AND GATE 14 38 O o
TC74HC14* HEX SCHMITT INVERTER 14 41 O o)
TC74HC20* DUAL 4-INPUT NAND GATE 14 45 O o)
TC74HC21* DUAL 4-INPUT AND GATE 14 48 O O
TC74HC27* TRIPLE 3-INPUT NOR GATE 14 51 O O
TC74HC30* 8-INPUT NAND GATE 14 54 O O
TC74HC32* QUAD 2-INPUT OR GATE 14 57 ) O
TC74HC42* BCD TO DECIMAL DECODER 16 60 O O
TC74HC51* DUAL 2W-2I AND/OR INVERT GATE 14 64 O O
TC74HC73* DUAL J-K FLIP-FLOP WITH CLEAR 14 68 O |2Q86
TC74HC74* DUAL D FLIP-FLOP WITH PRESET AND CLEAR 14 73 O o}
TC74HC75* 4-BIT D-TYPE LATCH 16 78 O O]
TC74HC76* DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 16 83 @) O
TCT4HCT7* 4-BIT D-TYPE LATCH 14 88 O |[2Qs86
TC74HC85* 4-BIT MAGNITUDE COMPARATOR 16 93 O 0]
TC74HC86* QUAD EXCLUSIVE OR GATE 14 98 o) O
TC74HC107* | DUAL J-K FLIP-FLOP 14 102 O O
TC74HC109* | DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR 16 107 O
TC74HC112* |} DUAL J-K FLIP-FLOP 16 112 O o
TC74HC113* | DUAL J-K FLIP-FLOP 14 117 O
TC74HC123* | DUAL MONOSTABLE MULTIVIBRATOR 16 122 @) O]
TC74HC125* | QUAD BUS BUFFER (3-STATE) 14 130 O O

TOSHIBA 4



Type Number Sample
Function Page

Number of Pins DIP |MFP
TC74HC126* | QUAD BUS BUFFER (3-STATE) 14 130 O |2Q86
TC74HC131* | 3-T0-8 LINE DECODER/LATCH 16 135 O 12Q86
TC74HC132* | QUAD 2-INPUT SCHMITT NAND 14 141 @] O
TC74HC133% | 13-INPUT NAND GATE 16 145 O [2Q86
TC74HC137* | 3-T0-8 LINE DECODER/LATCH 16 148 @) (@)
TC74HCT137*| 3-TO-8 LINE DECODER/LATCH 16 154 O |2Q86
TC74HC138*% | 3-TO-8 LINE DECODER 16 160 O o]
TC74HCT138*| 3-TO-8 LINE DECODER 16 165 o O
TC74HC139* | DUAL 2-TO-4 LINE DECODER 16 171 O O
TC74HC147* | 10-TO-4 LINE PRIORITY ENCODER 16 175 @]
TC74HC148* | 8-T0-3 LINE PRIORITY ENCODER 16 179 O 12Q86
TC74HC151* | 8-CHANNEL MULTIPLEXER 16 184 O ©)
TC74HC153* | DUAL 4-CHANNEL MULTIPLEXER 16 189 O o
TC74HC154% | 4-TO-16 LINE DECODER 24 195 (@]
TC74HC155% | DUAL 2-TO-4 LINE DECODER 16 200 O (2Q86
TC74HC157* | QUAD 2-CHANNEL MULTIPLEXER 16 204 O )
TC74HC1568* | QUAD 2-CHANNEL MULTIPLEXER (INVERTING) 16 204 O )
TC74HC160* | SYNC. DECADE COUNTER WITH ASYNC. CLEAR 16 209 o O
TC74HC161* | SYNC. BINARY COUNTER WITH ASYNC. CLEAR 16 209 @] O
TC74HC162* | SYNC. DECADE COUNTER WITH SYNC. CLEAR 16 209 O O
TC74HC163* | SYNC. BINARY COUNTER WITH SYNC. CLEAR 16 209 (@) O
TC74HC164* | 8-BIT SIPO SHIFT REGISTER 14 219 ©) (©]
TC74HC165* | 8-BIT PISO SHIFT REGISTER 16 224 @] o]
TC74HC166* | 8-BIT PISO SHIFT REGISTER 16 230 O @)
TC74HC173* | QUAD D-TYPE REGISTER (3-STATE) 16 236 O o
TC74HC174* | HEX D FLIP-FLOP WITH CLEAR 16 241 o ] O
TC74HC175% | QUAD D FLIP-FLOP WITH CLEAR 16 246 O O
TC74HC181* { ARITHMETIC LOGIC UNIT 24 251 (@]
TC74HC182* | LOOK AHEAD CARRY LOGIC 16 262 O (2Q86
TC74HC190* | BCD UP/DOWN COUNTER 16 269 o (@]
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Type Number Sample
Function Page

Number of Pins DIP |MFP
TC74HC191* | 4-BIT BINARY UP/DOWN COUNTER 16 269 O O
TC74HC192* | SYNC. UP/DOWN DECADE COUNTER 16 279 O O
TC74HC193* | SYNC. UP/DOWN BINARY COUNTER 16 279 O O
TC74HC194* | 4-BIT PIPO SHIFT REGISTER 16 288 O ©)
TC74HC195* | 4-BIT PIPO SHIFT REGISTER 16 294 O |2Q86
TC74HC221 DUAL MONOSTABLE MULTIVIBRATOR 16 — 1Q86 [2Q86
TC74HC237* | 3-TO-8 LINE DECODER/LATCH 16 300 O o
TC74HC238* | 3-TO-8 LINE DECODER 16 306 O |2Q86
TC74HC240* | OCTAL BUS BUFFER (INVERTING) 20 311 O O
TC74HCT240* | OCTAL BUS BUFFER (INVERTING) 20 316 O
TC74HC241* | OCTAL BUS BUFFER 20 311 O [2Q86
TC74HCT241*%| OCTAL BUS BUFFER 20 316 O
TC74HC242* | QUAD BUS TRANSCEIVER 14 321 O
TC74HC243* | QUAD BUS TRANSCEIVER 14 321 O
TC74HC244* | OCTAL BUS BUFFER 20 311 O @]
TC74HCT244*} OCTAL BUS BUFFER 20 316 O
TC74HC245*% | OCTAL BUS TRANCEIVER 20 326 O O
TC74HCT245*| OCTAL BUS TRANCEIVER 20 331 O
TC74HC251* | 8-CHANNEL MULTIPLEXER (3-STATE) 16 337 O O
TC74HC253* | DUAL 4-CHANNEL MULTIPLEXER (3-STATE) 16 189 O @]
TC74HC257* | QUAD 2-CHANNEL MULTIPLEXER (3-STATE) 16 342 O O
TC74HC258% | QUAD 2-CHANNEL MULTIPLEXER (3-STATE/INV.) 16 342 O O
TC74HC259* | 8-BIT ADDRESSABLE LATCH 16 347 O @)
TC74HC273* | OCTAL D FLIP-FLOP WITH CLEAR 20 353 O @)
TC74HC279* | QUAD S-R LATCH 16 358 O 12Q86
TC74HC280* | 9-BIT PARITY GENERATOR/CHECKER 14 362 O 12Q86
TC74HC283* | 4-BIT BINARY FULL ADDER 16 366 O
TC74HC298* | QUAD 2-CHANNEL MULTIPLEXER/REGISTER 16 370 O |2Q86
TC74HC299* | 8-BIT PIPO SHIFT REGISTER 20 375 O
TC74HC323 8-BIT PIPO SHIFT REGISTER 20 — O
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Type Number Sample
Function Page

Number of Pins DIP [MFP
TC74HC354* | 8-CHANNEL MULTIPLEXER/REGISTER 20 383 O |2Q86
TC74HC356* | 8-CHANNEL MULTIPLEXER/REGISTER 20 389 O |2Q86
TC74HC365* | HEX BUS BUFFER 16 395 o O
TC74HC366* | HEX BUS BUFFER (INVERTING) 16 395 0] @)
TC74HC367* | HEX BUS BUFFER 16 400 0] 0
TC74HC368* | HEX BUS BUFFER (INVERTING) 16 400 o | 0O
TC74HC373* | OCTAL D-TYPE LATCH (3-STATE) 20 405 O 0]
TC74HCT373*| OCTAL D-TYPE LATCH (3-STATE) 20 412 @] 0]
TC74HC374* | OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 417 @) @]
TC74HCT374*| OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 424 0] o
TC74HC375* | OCTAL D-TYPE LATCH 16 430 O o
TC74HC377 OCTAL D-TYPE LATCH FLIP-FLOP 20 — @]
TC74HC386* | QUAD EXCLUSIVE OR GATE 14 434 0] (0]
TC74HC390* | DUAL DECADE COUNTER 16 438 0] O
TC74HC393* | DUAL BINARY COUNTER 14 445 (@) )
TC74HC423* | DUAL MONOSTABLE MULTIVIBRATOR 16 451 O ]2Q86
TC74HC533* | OCTAL D-TYPE LATCH (3-STATE/INV.) 20 405 @) o
TC74HC534* | OCTAL D-TYPE FLIP-FLOP (3-STATE/INV.) 20 417 (@) (@]
TC74HC540* | OCTAL BUS BUFFER 20 459 o (0]
TC74HCT540* | OCTAL BUS BUFFER 20 464 O O
TC74HC541* | OCTAL BUS BUFFER 20 459 @] @)
TC74HCT541*| OCTAL BUS BUFFER 20 464 ‘O @)
TC74HC563* | OCTAL D-TYPE LATCH (3-STATE/INV) 20 405 ®) 0]
TC74HCT563*% | OCTAL D-TYPE LATCH (3-STATE/INV) 20 469 @)
TC74HC564*% | OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 20 417 @) (0]
TC74HCT564*| OCTAL D-TYPE FLIP-FLOP (3-STATE/INV) 20 475 o
TC74HC573* | OCTAL D-TYPE LATCH (3-STATE) 20 405 (0] 0]
TC74HCT573*| OCTAL D-TYPE LATCH (3-STATE) 20 469 o
TC74HC574* | OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 417 o o
TC74HCT574* | OCTAL D-TYPE FLIP-FLOP (3-STATE) 20 475 @]
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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 —  12Q86
TC74HC593 8-BIT REGISTER/BINARY COUNTER (3-STATE) 20 — TBD
TC74HC595% | 8-BIT SHIFT REGISTER/LATCH (3-STATE) 16 481 ©]
TC74HC597* | 8-BIT LATCH/SHIFT REGISTER 16 488 O O
TC74HC620* | OCTAL BUS TRANSCEIVER 20 496 O
TC74HC623*% | OCTAL BUS TRANSCEIVER 20 496 O
TC74HC640* | OCTAL BUS TRANSCEIVER 20 326 O O
TC74HCT640* | OCTAL BUS TRANSCEIVER 20 331 O O
TC74HC643* | OCTAL BUS TRANSCEIVER 20 326 @] O
TC74HCT643* | OCTAL BUS TRANSCEIVER 20 331 O O
TC74HC646* | OCTAL BUS TRANSCEIVER/REGISTER 24 501 O
TC74HCT646* | OCTAL BUS TRANSCEIVER/REGISTER 24 509 O
TC74HC648* | OCTAL BUS TRANSCEIVER/REGISTER 24 501 O
TC74HCT648* { OCTAL BUS TRANSCEIVER/REGISTER 24 509 O
TC74HC651* | OCTAL BUS TRANSCEIVER/REGISTER 24 517 O
TC74HCT651* | OCTAL BUS TRANSCEIVER/REGISTER 24 525 O
TC74HC652* | OCTAL BUS TRANSCEIVER/REGISTER 24 517 O
TC74HCT652% | OCTAL BUS TRANSCEIVER/REGISTER 24 525 o}
TC74HC6870* | 4-WORD X 4-BIT REGISTER FILE (3-STATE) 16 534 O]
TC74HC688* | 8-BIT EQUALITY COMPARATOR 20 541 O |2Q86
TC74HC690 DECADE COUNTER REGISTER (3-STATE) 20 — O
TC74HC691 4-BIT BINARY COUNTER REGISTER (3-STATE) 20 — O
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 — O
TC74HC697 U/D 4-BIT BINARY CTR. REGISTER (3-STATE) 20 — O
TC74HC698 U/D DECADE COUNTER REGISTER (3-STATE) 20 —  |2Q886
TC74HC699 U/D 4-BIT BINARY CTR. REGISTER (3-STATE) 20 — 2Q86
TC74HC4002* | DUAL 4-INPUT NOR GATE 14 545 O [2Q86}
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2. O: Available, TDB: 3Q86~

Type Number Sample
Function Page

Number of Pins DIP |MFP
TC74HC4017* | DECADE COUNTER/DIVIDER 16 548 o O
TC74HC4020* | 14-STAGE BINARY COUNTER 16 554 (@) O
TC74HC4022* | OCTAL COUNTER/DIVIDER 16 559 O |2Q86
TC74HC4024* | 7-STAGE BINARY COUNTER 14 565 O [2Q86
TC74HC4028* | BCD-TO-DECIMAL DECODER 16 571 O )
TC74HC4040* | 12-STAGE BINARY COUNTER 16 575 @) O
TC74HC4049* | HEX BUFFER (INVERTING) 16 580 @] O
TC74HC4050*% | HEX BUFFER 16 580 O (©)
TC74HC4051 | 8-CHANNEL ANALOG MULTIPLEXER 16 - TBD
TC74HC4052 | DUAL 4-CHANNEL ANALOG MULTIPLEXER 16 — TBD
TC74HC4053 | TRIPLE 2-CHANNEL ANALOG MULTIPLEXER 16 — TBD
TC74HC4060* |} 14-STAGE BINARY COUNTER/OSCILLATOR 16 584 O ©)
TC74HC4066* | QUAD BILATERAL SWITCH 14 590 O ©)
TC74HC4072* { DUAL 4-INPUT OR GATE 14 595 O [2Q86
TC74HC4075*% | TRIPLE 3-INPUT OR GATE 14 599 O O
TC74HC4078*% | 8-INPUT OR/NOR GATE 14 603 O
TC74HC4094* | 8-BIT SIPO SHIFT REGISTER/LATCH (3-STATE) 16 607 O O
TC74HC40102* DUAL BCD PROGRAMMABLE DOWN COUNTER 16 615 O
TC74HC40103* 8-BIT BINARY PROGRAMMABLE DOWN COUNTER 16 615 O
TC74HC4511* | BCD TO 7 SEGMENT L/D/D (LED) 16 626 O 6]
TC74HC4514* | 4-TO-16 LINE DECODER/LATCH 24 633 O
TC74HC4515* { 4-T0O-16 LINE DECODER/LATCH (INVERTING) 24 633 O
TC74HC4518* | DUAL DECADE COUNTER 16 638 (@]
TC74HC4520* | DUAL 4-BIT BINARY COUNTER 16 638 @] o]
TC74HC4538* | DUAL MONOSTABLE MULTIVIBRATOR 16 645 (@] O
TC74HC4543* | BCD TO 7 SEGMENT L/D/D (LCD) 16 653 O ©)
TC74HCT7007* HEX BUFFER 14 659 (@] @)
TC74HC7266* | QUAD EXCLUSIVE NOR GATE 14 662 @]
TC74HC7292 | PROGRAMMABLE DIVIDER/TIMER 16 — O
TC74HC7294 | PROGRAMMABLE DIVIDER/TIMER 16 — (@]

Note: 1. All DIP 24 pin products service as an enclosure of the narrow type (300 mil)
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2. HIGH SPEED CMOS SELECTION GUIDE

FUNCTION TYPE NUMBER
NAND 74HCO00, 74HCO03, 74HC10, 74HC20, 74HC30, 74HC133
NOR 74HCO02, 74HC27, T4HC4002, 74HC4078
AND 74HCO8, 74HC11, 74HC21
OR 74HC32, 74HC4075, T4HC4072, 74HC4078
INVERTER 74HCUO04, 74HC04, 74HCT04
GATE [BUFFER 74HC4049 , 74HC4050 , 74HCT7007
BUFFER| [3.STATE 74HC125, 74HC126, 74HC240, 74HCT 240, 74HC241,
74HCT241, 74HC244, 74HCT 244, 74HC365, 74HC367,
74HC368, 74HC540, 74HCT540, 74HC541, 74HCT541
BIDIRECTIONAL |74HC242, 74HC243, 74HC245, 74HCT 245, 74HC620,
74HC623, T4HC640, 74HCT640, 74HC643, 74HCT643
MULTIFUNCTION |74HC51, 74HC86, 74HC386, 74HC7266
SCHMITT TRIGGER | 74HC14, 74HC132
FLIP- (JK, FLIP-FLOP 74HC73, 74HC76, 74HC107, 74HC109, 74HC112, 74HC113
FLOP  |p FLIP-FLOP 74HC74, 74HC174, 74HC175, 74HC273, 74HC377
3STATE 74HC374, 74HCT 374, 74HC5 34, 74HC564, 14HCT564,
74HCS574, T74HCT574, 74HC646, 74HCT646, 74HC648,
74HCT648, 74HC651, 74HCT651, 74HC652, T4HCT652
LATCH 74HC75, 74HC77, 74HC259, 74HC279, 74HC375
3-STATE 74HC373, 74HCT373, 74HC533, 74HC563, 74HCT563,
74HC573, 74HCT573
MULTIVIBRATOR 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, T4HC195,
74HC299, 74HC323, 74HC595, 74HC597, 74HC670, T4HC4094
COUNTER BINARY 74HC161, 74HC163, 74HC191, 74HC193, 74HC393, 74HC590,
74HCS592, 74HC593, 74HC691, 74HC693, 74HC697, T4HC699,
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







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C?MOS DIGITAL INTEGRATED CIRCUIT Tc 7 4HCO 0 P/F

PRELIMINARY

TC74HCOOP/F QUAD 2-INFUT MAND GATE

The TC74HCOO is a high speed CMOS 2-~INPUT NAND GATE fabricated with silicon gate c2M0S
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.......c..civviennn tpd=8ns(Typ.) at Vee=5V

. Low Power Dissipation.,....... Icc=1lrA(Max.) at Ta=25°C

. High Noise Immunity........... VNTa=VNIL=28% Voo (Min.)

. Output Drive Capability....... 10 LSTLL Loads 14
Symmetrical Output Impedance..lIggl=Ipp=4mA(Min.) 1

. . DIP14(3D14A-P)
. Balanced Propagation Delays...tpLH;ipHL

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

. Pin and Function Compatible with 74LS00 A

MFP14 (F14G3B-—-P)

CIRCUIT SCHEMATIC (PER GATE) PIN ASSIGNMENT

T Vee

1# y 1A 1E []1¢ Vac
A O—aw {,-U — éj i 18 2] (13 4B
x : . 1Y SE @312 4a

24 4 11 4y

L — — T 2B 5|: J10 38

B O—w { _! ! 2¥ 6[] @]9 3a
x J‘ anp 7 (] s sy

’L (TOP VIEW)
GND

18— TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCOOP/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
of Ta=-40°C v 65°C
Supply Voltage Range Vee -0.5nv7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVget0.5 v to 85°C derating
DC Output Voltage VouT ~0.5Vec+0.5 v factor of -10mW/°C
shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current IoyT 25 mA
DC Vgc/Ground Current Ice +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) mW
Storage Temperature Tstg -65 " 150 °C
Lead Temperature l0sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 v
Input Voltage VIN 0vVee \
Output Voltage Vout 0vVee v
Operating Temperature Topr ~40 v 85 °C
on lOOO(VCC=2 .0V)
Input Rise and Fall Time | tr,tf 0 v 500(Vge=4.5V) ns
0 v 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER | SYMBOL TEST CONDITION Ta=257C Ta=-40~85"C 11
Voo | MIN. | TYP. | MAX. | MIN. | MaX.
2.0 1.5 - - 1.5 -
High-Level v
Input Voltage | VIH 4.5 315 - | - |35} - | v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level v 4
Input Voltage L .5 - - 1.35 - 1.35 v
6.0 - -~ 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
v Tog=-20sA | 4.5 | 4.4| 4.5 - | 44| -
. IN=
High-Level Vo 6.0 | 5.9] 6.0] - | 5.9 - v
OQutput Voltage Vig or VIL
Iog=-4mA 4.5 4.18( 4.31 - 4.13 -
Tog=-5.2mA | 6.0 | 5.68| 5.80| - |5.63] -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCOOP/F

DC ELECTRICAL CHARACTERISTICS

=25° Ta=-40~85°C
PARAMETER | SYMBOL TEST CONDITION Ta=25'C a > € 1 uNIT
Voc | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Top=20uA | 4.5 - | 00| 01| -] 01
Low-Level
= . - . . - 0.1 v
Output Voltage VoL ViV 6.0 0.9 0.1
Igp=4mA 4.5 - 0.17 ) 0.26 - 0.33
IgL=5.2mA | 6.0 - 1o0.18|0.26| - |0.33
Input Leakage _ _ _ + _ +
Current ITN |VinN=Vge or GND 6.0 0.1 1.0 "
Quiescent _ B _ _
Supply Current Icc |Vin=Vee or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
Output Transition CTLH 4.5 - 8 15 - 19 e
Time tTHL 6.0 - 7 13 - 16
2.0 - 40 90 - 115
Propagation Delay tpLH 4.5 - 10 18 - 23 ns
Time tpHL 6.0 - 9 15 - 20
Input Capacitance CIN - 5 10 - 10
P pF
Power Dissipation _ _ _
Capacitance Cep(1) 22
Note (1) Cpp is defined as the value of intérnal 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)=Cpn-Vec-fiNtice/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Icc(opr) TEST CIRCUIT

v 6ns 6ns Vee=5V
e I Vee
(f i;-go%
VIN \50% [~
v 0% O
o} cy, T QOoVOH 8
b Vour Z 50%
. 10% .
_ Vor, Input waveform is the same as
t t that in case of switching
pHL pLHE characteristics test,
15 TOSHIBA



OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO2P/F

TN

il

C’MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HCO2P/F (UAD 2-TiPUT 1LOR GATE

technology.
CMOS low power dissipation.
high noise immunity and stable output.

excess voltage.

Symmetrical Output Impedance..|Igyl=Ipp=4mA(Min.)
. Balanced Propagation Delays...tpLH:%tpHL
. Wide Operating Voltage Range..Vgg(opr)=2V™ 6V

. Pin and Function Compatible with 74LS02

The TC74HCO2 is a high speed CMOS 2-INPUT NOR GATE fabricated with silicon gate CZMOS

1t achieves the high speed operation similar to equivalent LSTTL while maintaining the

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

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

FEATURES:

. High Speed.......... o it tpd=8ns(Typ.) at Voe=5V
Low Power Dissipation......... Icc=1leA(Max.) at Ta=25°C

. High Noise Immunity.......... VNIB=VNIL=28% Voo (Min.)

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

DIP14 ( 3D14A-P)

14

1
MFP14 (Fl14GB-P)

CIRCUIT SCHEMATIC (PER GATE)

PIN ASSIGNMENT

L
L

Y
1y 1|f DM Vee

1A 2[j é}jm 4y

1B 3[] 1z 4B

2y 4[] 1111 2a

2A 5 Eié [Jro 3y

2B 6|:‘ @]9 3B
[

GND

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ‘

TC74HCO2P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
—_ o o
Supply Volt R v ~ of Ta=-40°Cv65°C
Upply Toitage Tange ce 0.5%7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVgct0.5 v to 85°C derating
DC Output Voltage VouT -0.5Vee+0.5 v factor of -10mW/°C
shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Iok +20 mA
DC Output Current Lout 25 mA
DC V¢c/Ground Current Icc +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) mW
Storage Temperature Tstg B -65 150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 246 v
Input Voltage Vin 0~ Vee A
Qutput Voltage Vout 0 Ve \Y
Operating Temperature Topr -40 " 85 °C
0~ 1000(Vge=2.0V)
Input Rise and Fall Time | ty,tf 0 ~v 500(vce=4.5V) ns
0 v 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°
PARAMETER SYMBOL TEST CONDITION a 2 UNIT
Vee MIN. | TYP. | MAX. [ MIN. | MAX.
2.0 1.5 - N 1.5 =
High-Level 4.5 3.15 - - | 3.15 - v
Input Voltage ViH ) :
6.0 4.2 - - 4.2 -
2.0 - 0.5 - 0.5
Low-Level
4.5 - | 1.35 - |1 1.35 v
Input Voltage ViL
6.0 - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
IOH=—20/1A 4.5 4.4 4.5 - 4.4 -
High-Level _ _
v Vin=V 6.0 5.9| 6.0 - 5.9 \Y
Output Voltage OH IN"VIL
Iog=-4mA 4.5 | 4.18] 4.31 ~ ] 4.13 -
Tog=-5.2mA | 6.0 | 5.68}| 5.80 - | 5.63 -
17 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO2P/F

DC ELECTRICAL CHARACTERISTICS

PARAMETER | SYMBOL|  TEST CONDITION Ta=257C Ta=-407857C | yy1t
Voe | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - | 0.0 0.1 - 0.1
B IoL=20eA | 4.5 - | 0.0 0.1 - 0.1
Low-Level v e 6.0 - | 0.0] 0.1] -] 01| v
Output Voltage OL vy or Vg . . . .
Ior=4mA 4.5 - 10.17] 0.26 - 10.33
Io1=5.2mA | 6.0 - |0.18]|0.26] - |0.33
Input Leakage _ + +
Current IIN [ViIN=Vgc or GND 6.0 - - | 0.1 - | f1.0 A
Quiescent _ B _ B
Supply Current Iec ViN=Vgc 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=—40"85"C | yn17
Voo | 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 - 40 90 - | 115
Propagation Delay toLH 4.5 - 10 18 - 23 ns
Time tpHL 6.0 - 9 15 - 20
Input Capacitance CIN - 5 10 - 10 .
— P
Power Dissipation _ _ _
Capacitance Cep(1) 27

Note (1) Cpp 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)=Cpp Ve fintIce/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT Igc(opr) TEST CIRCUIT
6 ns 6ns Vog=5V
Vee f TT*;O% Vee
Vi 50%
o v
- — we07tTLHGND P.G ouT
7 ;QO%VOH
¢, Vour / 50%
10%
)J; - VoL Input waveform is the same as
FPHL “pLH Characterisrics test. ¢
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT

CMOS DIGITAL INTEGRATED CIRCUIT Tc 7 4Hc 0 3 P/ F;

PRELIMINARY

TC74HCO3P/F QUAD 2-INPUT NAND GATE (OPEN DRAIN)

The TC74HCO3 is a high speed CMOS QUAD 2-INPUT NAND GATE (OPEN DRAIN) fabricated
with silicon gate C2MOS technology.
It achieves the high speed operation similar to equivalent LSTTL while maintaining
the CMOS low power dissipdtion.
The TC74HCO03 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 transient]

excess voltage.

FEATURES:
* High Speed «..cc.vevvven... tppz=lOns(Typ.) at Vge=5V

+ Low Power Dissipation ...... Igg=luA(Max.) at Ta=25°C
» High Noise Immunity ......... VNIESVNIL=28% Vcc(Min.)
* Output Drive Capability ......eesse... 10 LSTTL Loads

14
* Open Drain Structure
1
» Wide Operating Voltage Range ....... Vgc(Opr.)=2V~V 6V DIP14(3D14A-P)
* Pin and Function Compatible with 74LS03
1%
ABSOLUTE MAXIMUM RATINGS 8
PARAMETER SYMBOL VALUE UNIT MFP14(F1405-F)
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5" Vect0.5
DC Output Voltage Vour 0.5 Vect0.5 v
'Input Diode C t I +20 A
npu iode Curren 1K m 1a 1E \_J jl4 Voo
Output Diode Current Igk +20 mA
- 1B 2[] gls 4B
DC Output Current Tout +25 mA
DC Vgg/Ground Current Icc +50 mA 1y 3] le LA
Power Dissipation Pp 500(DIP) mW 24 4] J11 ev
7 lSO(?FP) . 5E Jio 3B
Storage Temperature Tstg -65 v 150 °C oy sﬁv Jo sa
Lead Temperature 10sec | TL 300 °C
aND 7] js 3Y

* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO3P/F

TRUTH TABLE

INPUTS OUTPUT
A B
L L z
L H z
H L 2z
H H L

Z ! HIGH IMPEDANCE

CIRCYIT DIAGRAM (PER GATE)

Voo
Y
A ]
po— P P—
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 v
Voo Ve
Input Voltage VN 0~ Ve
V v
Output Voltage ouT 0~ Vee NFUT OUTPUT
Operating Temperature Topr ~40 v 85 °C O,
|
Input Rise and Fall Time |ty, t£{0"1000(Vce=2.0V) L |
0 ~ 500(Vee=4.5V) ns lx
0 ~ 400(Vce=6.0V) aND -4
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-401.85°C UNIT
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level 2.041.5 - e
Viyg .5 | 3. - - 3.15 - \
Input Voltage
6.0 4.2 - - 4.2 -
.00 - - 0.5 - 0.5
Low-Level V1L .5 - - 1.35 ~ 1.35 v
Input Voltage
0] - - 1.8 - 1.8

TOSHIBA

20




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO3P/F

DC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40085°C UNIT
PARAMETER SYMBOL TEST CONDITION Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Low-Level Iop,=20uA  |4.5 | - 0.0 | 0.1 - 0.1
. Vo1 R 6.0| - 0.0 |o.1 | - Joa |V
tput ta .
nhput Tottase Top=bmé 4.5 | - ]0.170.26]| - | o0.33
IoL=5.2ma 6.0 | - (0.18 [0.26| - |0.33
Output Off- Toz A or B=VyL 6.0 0.5 5.0
State Current Vour=Vcce : - - - - -
Input Leakage ItN V=V GN _ _
Comvent o8 N=Ycc ox GND 6.0 | e 0.1 1.0 uA
Quiescent 1 Von=Vrr or GND
Supply Current ce IN=rec 6.0 | ~ - 1.0} - 10.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input ty=tf=bns)
Ta=25°C Ta=-4085°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee |MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
Output Transition Time | ETHL 4.5 | - 8 15 - 19
6.0 - 7 13 - 16
2.0 - 52 125 - 155
Propagation Delay Time | tprz Rp=1kQ 4.5 | - 13 25 - 31 | ns
6.0 - 11 21 - 26
2.0 - 52 125 - 155
Propagation Delay Time | LpZL Ry =1k 4,5 | - 13 25 - 31
6.0 - 11 21 - 26
Input Capacitance CIN - 5 10 - 10
Output Capacitance CouT - 5 - - - pF
Power D%ssipation Cpp(1) _ 17 _ _ _
Capacitance
Note(l) Cpp 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).

ICC(Opr.)

=Cpp * Vce * £1n + Icc/4

(per gate)

Average operating current can be obtained by the equation hereunder.

21
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO3P/F

SWTICHING CHARACTERISTICS TEST CIRCUIT

—— Vgo éns 6ns
90% Ve
P v
. IN 50%
Vin Jo—¢——0 v
P.G. ouT —A [10% N———— onD
TpzL oLz
]
L
'e) E—
l x 90% Von
7
50%
VourT X
10% 10% v
oL
UTHL

1cc(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 DATA

C!MOS DIGITAL INTEGRATED CIRCUIT TC74HC 04P/ F:

PRELIMINARY

TC74HCO4P/F HEX INVERTER

The TC74HCO4 is a high speed CMOS INVERTER fabricated with silicon gate C”MOS
technology.

Tt 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 ............iut. tpd=8ns (Typ.) at Vpe=5V
+ Low Power Dissipation ..... Icc=1nA (Max.) at Ta=25°C
« High Noise Immunity ........ VNTH=VNTL=28% Ve (Min.)
« Output Drive Capability ............... 10LSTTL Loads
. Symmetrical Output Impedance ... |Igy|=Igr=4mA (Min.)
+ Balanced Propagation Delays ............... tHLHSEpHL
+ Wide Operating Voltage Range ........ Vcc(opr)=2V'b6V

+ Pin and Function Compatible with 74LS04

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP14(F14GB-P)
Supply Voltage Range | Vec | 0.5+ 7 Y PIN ASSIGNMENT

DC Input Voltage VIN 0.5 Vee+0.5 v

DC Output G&léa’g’é’ I vour | '-o 55(/5@16? v — )
?E}szblbd' Current ] I e tééﬁhﬂwd‘ mA Al d 314 Veo
Output Diode Current | I +20 mA oz EE 112 oa

DC Output Current

S

425 mA 24 3 ] gle 6Y
DC Vcc/Ground Current ) 7”7166“7rupm‘““441?if“¥’_ mA —_— E 11 sa
ORI\ T : v

.
500 (DIP)* 10 5Y

R , oW 3A 5 ]

Power Dissipation Pp 180 (MFP)

e B - B B — 3Y 6 o

Storage Temperature Tstg -65 " 150 °C Sgi;:
A B o GND 8 &Y

rﬂgd Temperature 10sec TL 300 C 7 [ ]

* 500mW in the range of Ta=-40°C~v65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO04P/F

LOGIC DIAGRAM

(per Gate)

Ao———{>X>— {:>>

Do

INPUT and

QUTPUT

EQUIVALENT CIRCUIT

Voo Voo
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
INPUT OUTPUT
Supply Voltage Vee 276 v -
Input Voltage ViN 0~ Vg \Y
Output Voltage Vout 0~ Vee \Y
Operating Temperature Topr ~40 ~ 85 °c
GND GND
Input Rise and Fall Time |ty, tg{0"12000(VCe=2.0V)
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-400.85°C ONT
PARAMETER SYMBOL TEST CONDITION Vo | MIN. | TYP. | MAX. | MIN. | MAX. T
High-Level 2.0 1.5 | - - s | -
Vid 4.5 13.15 | - - 3.15| - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
L°W‘Lezei V1L 4.5 | - - |1.35] - | 1.35) v
t
Input Voltage 6.0 | - - J18 | - |1.8
2.0(1.9 2.0 - 1.9 ~
Tog=-20uA |4.5 [ 4.4 |45 | - | 4.6 | -
High-Level 6.015.9 |6.0 5.9 | -
\Y/ V =V . . . - .
Output Voltage OH IN"YIL v
Iog=-4mA 4.5 14,18 1 4.31 - 4,13 -~
Iog=-5.2mA[6.0 | 5.68 | 5.80 - 5.63 ~
2.0 - 0.0 0.1 - 0.1
To=20uA |4.5| - 0.0 [0.1 | - |o.1
Low-Level v v 6.0 - 0.0 J0.1 | - o) o
t Volt oL N=Vig
Output Voltage IoL=bmA  |4.5| - |0.17]0.26| - | 0.33
IoL=5.2mA |6.0 | - |0.18|0.26| - | 0.33
Input Leakage
urrent & Ity | Vin=Vgc or OND 6.0 - - k0.1 | - [tl.0
LA
Quiescent V=V D - - - 0.0
Supply Current Tee mw=Vcc or &N 6.0 1.0 10.

TOSHIBA
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TCSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO04P/F

AC ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL| TEST CONDITION Ta=237C Fa=—40085 Clingr
Voo |MIN. | TYP. | MAX. | MIN. | MAX,
t 2.0 - 30 75 - 95
L. A TLH
Output Transition Time i _ 8 15 _ 19
tTHL
0] - 7 13 - 16
— — e — ns
tPLH .0 - 40 50 - 115
Propagation Delay Time ¢ 4.5 - 10 18 - 23
PHL 6.0 | - 9 | 15 | - 20
Input Capacitance CIN - 5 10 - 10
Power Dissipation Con(1) 9 N pF
p PD - 3 - - -
Capacitance

Note(l) Cpp 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.)= Cpp-Veor fintIce/6  (per

SWITCHING CHARACTERISTICS TEST CIRCUIT

Gate)

Tcc(opr.) TEST CIRCUIT

Voo

Vout

L00

VIn

Vour

6ns 6ns
Tr—-
VAUN
N 50% feo
Z &bu%
wl0%  gnD
THL LTy
1 5T% Y OH
50%
10%
VoL
UpHL U pLH

o]
O J?
o

INPUT WAVEFORM 1S THE SAME
AS THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST,

TOSHIBA
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——TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Tc 74HCT 04P/F C’MOS DIGITAL INTEGRATE;D CIRCUIT

PRELIMINARY

TC74HCT04P/F HEX INVERTER

The TC74HCTO04 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 «.eveviveirinnnnn. tpd=10ns(Typ.) at V=5V

* Low Power Dissipation ...... Ige=luA(Max.) at Ta=25°C

* Compatible with TTL outputs ........... Vyp=2V(Min.),
V11=0.8V(Max.)
* Output Drive Capability ...eeeeveeeees.. LOLSTTL Loads
=Igp=4mA(Min.)
* Balanced Propagation Delays .....veveevonns tpLH=tpHL

* Symmetrical Output Impedance .... ]IOH

1

DIP14(3D14A-P)
* Pin and Function Compatible with 74LS04

1¢
ABSOLUTE MAXIMUM RATINGS A
PARAMETER SYMBOL VALUE UNIT MFP1 4 (Fi £GB-F)
Supply Voltage Range \ -0.5~7
oep ce PIN ASSIGNMENT
DC Input Voltage VIN -0.5Veet0.5
DC Output Voltage Vout -0.5 Vpcet0.5 "
Input Diode Current Itk £20 mA 14 1] ] 14 vog
e -
Output Diode Current Iogﬁg_» 20 mA 1y 2[::; ; 115 6a
*2 mA
DC Output Current Tout 5 24 SD ]12 o
DC Vce/Ground Current Ice +50 mA
e — 2Y 4] 112 sa
Power Dissipation Pp 500*(DIP) mW Ygi;:;
180 (MFP) 3 5[3 10 sv
Storage Temperature Tstg -65 7150 °C sY of] Ygii::]g 44
Lead Temperature 10sec Ty 300 °C GND 7[ ]8 4Y

* 500mW in the range of Ta=-40°Cv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCTO04P/F

CIRCUIT DIAGRAM (per Circuit)

SN S S S

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 4.5%v5.5 v Vee Veg
Input Voltage ViN 0~ Ve
Output Voltage Vout 0~ Vee
Operating Temperature Topr ~40 ~ 85 °C INEUT -
Input Rise and Fall Time |ty, tf
0 ~ 500(Vce=4.5V) ns
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40v85°C UNIT
PARAMETE SYMBOL D
ARAMETER e TEST CONDITION Vee| MIN.| TYP.| MAX.| MIN.| MAX.
High-Level v 4.5
Input Voltage IH to | 2.0 - - 2.0 -
5.5
Low-Level 4.5
Input Voltage ViL to - - 0.8 - 0.8
5.5 v
High-Level v Iog=—-20uA | 4.5| 4.4 | 4.5 - 4.4 -
Ooutput Voltage | ©°0 |VINVIL
utput Voltag Iog=-4mA 4,5( 4.18( 4,31} - 4,13 -
Low-Level v S Iop=20uAa 14,50 -~ | 0.0 ] 0.1 - 0.1
OL INTVIH
Output Voltage Lo =4mA 4.5 _ 0.17| 0.26| - 0.33
Input Leakage 1 -
Current IN VIN VCC or GND 5.5 - - 0.1 - 1.0 uA
Quiescent Iecc | Viy=Vee or GND 5.5] - - 1.0 - 10.0
Per input: ViN=0.5V or
Supply Current | T, 2.4V 5.5/ - - 2.0 - |29 ma
Other inputs: Vgg or GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCTO04P/F

AC ELECTRICAL CHARACTERISTICS

(CL=50pF, INPUT ty=tf=6ns)

=25° Ta=-40185°C
PARAMETER SYMBOL | TEST CONDITION Ta=25"C 2 UNIT
Ve | MIN. | TYP. | MAX. | MIN, | MAX.
tTLH
Output Transition Time 4.5 | - 8 15 - 19
’ EpL,
ns
Propagation Delay Time tpLH
4.5 - 13 20 - 25
CpHL
Input Capacitance CIN - 5 10 - 10
P Dissinati pF
ower isslipation
Cpp(1 _ - - -
Capacitance pp(1) 25

Note 1l: Cpp 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).

Iec(opr.) =Cpp * Vee * fin+Icc/6  (per gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Average operating current can be obtained by the equation hereunder.

6ns éns
3v
Z 27V
Vin V 13 \
— 03V [ Feeo oy
UTHL tTLH
50% Vou
Voot 7 13V
J110%
VoL
UpHL tpLH

Icc(0pr.) TEST CIRCUIT

INPUT WAVEFORM

50

Voo =5V
éns 6ns
Vee
— A——— GnD

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA:

C!MOS DIGITAL INTEGRATED CIRCUIT Tc 74HCU 04P / F§

PRELIMINARY

TC74HCUO4P/F HEX INVERTER

The TC74HCUO%4 is a high speed CMOS INVERTER fabricated with silicon gate C2M0S

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...c.vvvuivnnnnnnnn., tpd=5ns(Typ.) at Vge=5Y
Low Power Dissipation......... Igcc=lzA(Max.) at Ta=25°C

. High Noise Immunity........... Vnig=VNIL=10% Vgo(Min.)

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

Symmetrical Output Impedance..lIgygl=Ipr=4mA(Min.)
. Balanced Propagation Delays...tpLH4 tpHL
. Wide Operating Voltage Range..Vcc(opr)=2V 6V
Pin and Function Compatible with 74LS04

1
DIP14 (3D14A—-P)

14

1
MFP14(F 14GB—P)

CIRCUIT SCHEMATIC (PER GATE)

PIN ASSIGNMENT

\J
18 1] 14 Ve

Y gboe

2a 3[] 12 6y

zz:ﬁ% %ﬁ: :

[18 4y

sye[:

aND 7 []

(TOP VIEW)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCU04P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
- f Ta=-40°C ™ 65°C
Suppl it R - ©
upply Voltage Range Vee 0.5%7 v and from Ta=65°C up
DC Input Voltage VIN -0.54Vget0.5 \Y to 85°C derating
| DC Output Voltage Vout -0.5vVgeH0.5 v factor of -10mW/°C
e 1 shall be applied
L_»Input Diode Currenrfﬁgﬁ IK +20 mA until 300mW.
Output Dlode Current Lok +20 mA
DC Output Cdrrent Toutr 25 mA
DC VCC/Ground Current Icc +50 mA
Powe1 Dlsslparlon Pp 500(DIP)*/180(MFP) mW
Storage Temperdture Tstg -65 150 °
Lead Temperature 10sec Ty 300 °
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMLT UNIT
Supply Voltage Vee 2~6 \Y
Input Voltage VIN 0~Vee \Y
Output Voltage Vour 0~Vee \Y
Operating Temperature Topr -40~ 85 °C
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER | SYMBOL TEST CONDITION az — UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.7 - - 1.7 -
High-Level
Input Voltage Vin 4.5 3.6 - B 3.6 - v
6.0 4.8 - - 4.8 -
2.0 - - 0.3 - 3
Low-Level
Input Voltage V1L 4.5 - - 0.9 - 0.9 v
6.0 - - 1.2 - 1.2
2.0 1.8y 2.0 - 1.8 -
ViN=viL, Log=-20uA 4.5 4.0 4.5 - 4.0 -
figh-Level v 6.0 | 5.5 5.9{ - | 5.5| - v
Output Voltage OH ’ ’ )
VIN=GND, IoH=—-4mA 4.5 4.18 1 4.31 - 1 4.13 -
VIN=GND, Ipp=-5.2mA | 6.0 | 5.68 | 5.80 - | 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ]

TC74HCUO4P/F

DC ELECTRICAL CHARACTERISTICS

PARAMETER | SYMBOL|  TEST CONDITION Ta=25°C Ta=-40~85"C | it
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - [ 0.0 0.2 -1 0.2
ViN=ViH, IoL=20xA 4.5 - 0.0 0.5 - 0.5
Bizpﬁivsiltage VoL 6.0 | - | 0.1 0.5 - | 0.5 v
ViN=Vce, lor=4mA 4.5 - 0.17] 0.26 - 0.33
Vin=Vee, Ior=5.2mA 6.0 - ] o0.18| 0.26] - | 0.33
ézgrznieakage 1Ty | VIN=Vee or GND 6.0 - - | 0.1} - | #1.0
Quiescent Ice |Vin=Vee or GND 6.0 T T 10 <~ 100 ™
Supply Current
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns)
PARAMETER SYMBOL {TEST CONDITION Ta=25°C Ta=-40~85"C | iy
Vee | MIN.| TYP.| MAX.| MIN. | MAX.
2.0 - 30 75 - 95
Output Transition tTLH 4.5 - 8 15 - 19 s
Time ETHL 6.0 - 70 13| - 16
2.0 - 300 75| - 95
Propagation Delay tpLH 4.5 - 8 15 - 19 ns
Time EpHL 6.0 - 7 13 - 16
Input Capacitance CIN - 9 15 - 15 oF
copacitamee T Cep(D) Sl - -] -

Note (1) Cpp 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

Icc(opr) TEST CIRCUIT

P.G.

50Q

Vee

Vout

;[CL

6 ns 6ne
iy v
/Ff" 30% cC
Vin E 533?
10%
truL o anp
TLH
T _;90% VoH
vout 50%
10%
VoL
tpHL tpLH

PG,

Voe=5V

=51

Input waveform is the sams as
that in case of switching
characteristics test,

TOSHIBA



TC74HCO8P/F

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HCO8P/F QUAD 2-INPUT AND GATE

technology.

CMOS low power dissipation.

high noise immunity and stable output.

excess voltage.

Symmetrical Output Impedance..] Igyl=Ig;=4mA(Min.)
- Balanced Propagation Delays...tpLH==tpHL
. Wide Operating Voltage Range..Vgc(opr)=2V ~ 6V

. Pin and Function Compatible with 74LS08

The TC74HCO8 is a high speed CMOS 2-INPUT AND GATE fabricated with silicon gate CZMOS

1t achieves the high speed operation similar to equivalent LSTTL while maintaining the

The internal circuit is composed of 2 stages including buffer output, which enables

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

FEATURES:

. High Speed.........cooivin.. Lpd=8ns(Typ.) at V=5V
Low Power Dissipation......... Igc=1#A(Max.) at Ta=25°C

. High Noise Immunity........... VNTH=VNIL=287% Voo (Min.)

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

14

1

DIP14 (3D14A—-P)

14

1

MFP14 (F14GB-P)

CIRCUIT SCHEMATIC (PER GATE)

PIN ASSIGNMENT

TVcc

A O— { r.{

e
e
g

B
i

|
x
1
+—o0Y
!
x
0
|
!
1
1
!
N

2B
2Y

IND

g
g
5]
+[
o]
o []
[

i
Ch

: 14 Vi
(] 18 an
(] 12 4a
711 4y
] 10 3B
]9 sa
s sy

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO8P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT © 500mW in the range
o o
S 1v Vol _ of Ta=-40°C"Vv65°C
upply Voltage Range vee 0.5v7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVee+0.5 v to 85°C derating
DC Output Voltage VouT 0.5 Vee+0.5 v factor of -10mW/°C
shall be applied
Input Diode Current I1g +20 mA until 300mi.
Output Diode Current Lok +20 mA
DC Output Current Iout 125 mA
DC Vgc/Ground Current Icc *+50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW
Storage Temperature Tstg -65 150 °C
Lead Temperature 10sec Ty 300 °
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 26 Y
Input Voltage Vin 0vVee v
Output Voltage VouT 0vVge v
Operating Temperature Topr -40 85 °C
0~ 1000(Veg=2.0V)
Input Rise and Fall Time | ty,tf 0 v 500(Vcc=4.5V) ns
0 N 400(Vpg=6.0V)
DC ELECTRICAL CHARACTERISTICS
- °© = - °
PARAMETER SYMBOL TEST CONDITION Ta=25¢C Ta=-40~85"C UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
. . - - .15 - \Y
Input Voltage Vin .51 3-15 3
6.0 4.2 - - 4.2 -
2.0 - N 0.5 - 0.5
Low-Level
. - - | 1.35 ~ 11.35 \Y
Input Voltage VIL 4.5 N
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Top=-20sA | 4.5 &4.4| 4.5 - | 44| -
High-Level
= . . 6.0 - 5.9 - \Y
Output Voltage Von |Vin-Vin 6.0 5.9
Top=-4mA 4.5) 4.18] 4.31 - ] 4.13 -
Top=-5.2mA| 6.0| 5.68| 5.80 - 15.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCO8P/F

DC ELECTRICAL CHARACTERISTICS

PARAMETER | SYMBOL{  TEST CONDITION Taz257C Ta=-40785°C| yyip
VCC MIN. | TYP.| MAX.| MIN.| MAX.
2.0 - 0.0 | 0.1 - 0.1
_ IOL=ZO/1A 4.5 - 0.0 0.1 - 0.1
Low-Level vor |V 6.0 - |oo0o]or | - Jo1 | v
Output Voltage oL Viyg or Viy, . : o
Ipp=4mA 4.5 - [0.17 {0.26 - 10.33
Io1=5.2mA | 6.0 - 10.18 j0.26 - 10.33
Input Leakage + +
= . - - |*0. - |T1.
Current Ity Vin VCC or GND 6.0 0.1 0 2A
Quiescent _ _ B _
Supply Current | 1CC | VIN=Veg or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (cy=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION UNIT
Vee MIN. | TYP.| MAX.| MIN.; MAX.
2.0 - 30 75 - 95
Output Transition ETLH 4.5 - 8 15 - 19 s
Time tTHL 6.0 | - 71 13| - 16
2.0 - 40 90 - 115
Propagation Delay tpLH 4.5 - 10 18 - 23 e
Time tpHL 6.0 | - 9| 15| - 20
Input Capacitance CIN - 5 10 - 10
PRI pF
Power Dissipation -
Capacitance Cpp(1) - 21
Note (1) Cpp 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)=Cpp-Vec-fIntIcc/4 (per Gate)

Igc(opr) TEST CIRCUIT

6ns 6ns Ver ;:
——Vee . Voo ce=o¥
ZF *S— 90%
VIN E 50%
v Vour trLg x10% ___ gwp
PG IN ~LTHL P.o.
- e T Von =
S c, Vour 90% S
Q 50% I
10% v
Input waveform is the same as
' T that in case of switching
t T
pLH PHL characteristice test.
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C’MOS DIGITAL INTEGRATED CIRCUIT

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC10P/F

PRELIMINARY

TC74HC1QP/F TRIPLE 3-INPUT NAND GATE

The TC74HCLO0 is a high speed CMOS 3-1NPUT 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

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

excess voltage.

FEATURES :

. High Speed...... ... ..

. Low Power Dissipation.......

. High Noise Immunity.........

. OQutput Drive Capability.....
Symmetrical Output Impedancé

. Balanced Propagation Delays.

. Wide Operating Voltage Range

output.

..tpd=8ﬂs(Typ.) at Vee=5Sv
.. Ige=lrA(Max.) at Ta=25°C
. VNTH=VNIL=28% Vee(Min.)
..10 LSTTL lLoads

.1 Igpl=lgy=4mA (Min.)

. tpLH I tpHL
..VCC(Opr)=ZV~~6V

Pin and Function Compatible with 74LS10

14

1
DIP14( 3D14a—P)

14%
1

MFP14( F143B-P)

LOGIC DIAGRAM (PER GATE)

PIN ASSIGNMENT

14 1[

314 Vi
X iy ;E;:E:Eifﬂ—ﬁgld 1.
. wa ¢ [ AEEE
. B 4 E :11 3¢
. PR :Ei @4 o e
w5 [ Dg an
Ghﬁ"d BERC
(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC10P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT | ® 500mW in the range of
o o
Supply Voltage Range v -0.5n Ta=-40°C~65"C.
Y 8 g cc 0.5%7 v and from Ta=65°C up to
DC Input Voltage VIN -0.5vVect0.5 \ 85°C derating factor
DC Output Voltage VouT -0.5 vVgc+0.5 v of -10mW/°C shall be
3 applied until 300mW.
Input Diode Current Ik +20 mA
Output Diode Current Lok +20 mA
DC Output Current Loyt 25 mA
DC Vgc/Ground Current Icc +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW INPUT and OQUTPUT
EQUIVALENT CIRCUIT
Storage Temperature Tstg -65 V150 °C
Lead Temperature l0sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 \ INPUT
Input Voltage VIN 0vVee
Output Voltage Vout 0"vVee
Operating Temperature Topr -40 85 °C
(Y lOOO(Vcc'—’Z .0V)
Input Rise and Fall Time | ty,tf 0 ~ 500(Vce=4.5V) ns aND GND
0 v 400(Vgc=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER | SYMBOL TEST CONDITION Taz25°¢C Ta=-40-857C | yyrr
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High~Level B ~
Toput Voltage | VIH 4.5 | 3.15 3.15 v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
i - - . - l1.35) v
Input Voltage VIL 4.5 1.35 t.3
6.0 ~ - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
_— Tog=-202A | 4.5 | 4.4] 4.5 = | 4.4] -
High-Level IN®
. . . - 5. - \Y
Output Voltage Vo Vig or ViL 6.0 >-9 6.0 °
Tog=—4mA | 4.5 | 4.18]| 4.31| - | 4.13] -
Iog=-5.2mA|{ 6.0 | 5.68| 5.80 - | 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC10P/F

OC ELECTRICAL CHARACTERISTICS

Ta=25°C a=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Voc | MIN. | TYP. | MAX. | MIN. |MAX.
2.0 - 0.0 0.1 - 0.1
I101,=20xA 4.5 - 0.0 0.1 - 0.1
Low-Level
Output Voltage VoL  |[Vin=Vig 6.0 - 0.0 0.1 - 0.1 v
Ip=4mA 4.5 - 10.17]0.26 - 0.33
B IoL=5.2mA |6.0 - 10.18 | 0.26 - 0.33
fnput Leakage | )
jitnpu ge - _ - R
et 11y |VIN=Voe or GND 6.0 10.1 +1.0
Quiescent nh
Supply Current Ice VIN=VCC or GND 6.0 - - 1.0 - 10.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tg=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
Output Transition trLy 4.5 - 8 15 - 19 e
Time LTHL 6.0 - 71 13| - 16
2.0 - 44 90 - 115
Propagation Delay tpLH 4.5 - 11 18 - 23 e
Time tPHL 6.0 - 9 15 - 20
Input Capacitance CIN - 5 10 - 10
Power Dissipation PE
Capacitance Cen(D) - 30 - - -

Note (1) Cpp 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)=Cpp-Vec-fintIce/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT ICC(opr) TEST CIRCUIT
6ns 6ns Vge= 5V
—r—Vee B v
S0% CC
VIN f 50%
v 10% P.q.
ra. | Vin ot L THL T
5% VoH
g e Vour 250%
J 204
—ad [ VoL Input‘wavefcr@ is the gzme as
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

§T074Hc 1 1 P / F C?MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC11P/F TRIPLE 3-INPUT AND GATE

The TC74HC11 is a high speed CMOS 3-INPUT AND GATE fabricated with silicon gate c2M0s
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......... ... 0., .tpa=10ns(Typ.) at Vgg=5V
Low Power Dissipation......... Icc=leA(Max.) at Ta=25°C

. Bigh Noise Immunity........... VNIE=VNIL=28% Veoe(Min.)

. Output Drive Capability....... 10 LSTTL Loads 14
Symmetrical Output Impedance..lIgyi=Ipp=4mA(Min.) N

. Balanced Propagation Delays...tpLH~¢tpHL DIP14 (3D14A-F)

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

Pin and Function Compatible with 74LS11
i\

MFP14 (F14GB-P)

LOGIC DIAGRAM (PER GATE) PIN ASSIGNMEMT

ta 11— ie vee
1B 2[%—Eziii:ﬁ:;jls ¢
28 37 (]12 1y
28 4[] 11 ac
Y 2¢ 5] DIO 3B
c O—D& 2y 6 ] Mo 3a
aND 7 [] e =y

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC11P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT # 500mW in the range of
Supply Voltage Range Vee ~0.5v7 \Y Ta=-40°C~65°C.
. and from Ta=65°C up to
DC Input Voltage VIN -0.5vVgcet0.5 v 85°C derating factor
DC Output Voltage VouT ~0.5 wVeet0. 5 v of -10mW/°C shall be
| TP & ce applied until 300mW.
Input Diode Current Ik +20 mA
OQutput Diode Current Iok +20 mA
DC Output Current Iout +25 mA
DC V¢c/Ground Current Ice +50 mA
 Power Dissipati % INPUT and OUTPUT
Power Dissipation Pp 500(DIP)*/180(MFP) mW
I EQUIVALENT CIRCUIT
Storage Temperature Tstg -65 150 °C
Lead Temperature l0Osec Ty 300 °C
Voo
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Ve 206 v INPUT
Input Voltage VIN 0~vVee \Y
Output Voltage VouT 0~ Vee v
Operating Temperature Topr -40 " 85 °C
) 0 v1000(Vee=2.0V)
Input Rise and Fall Time | tr,tf 0 v 500(Vee=4.5V) ns GND
0 v 400(Vcc=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER  |SYMBOL|  TEST CONDITION Ta=257C Ta=-40~857C | ynit
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
oot veltage | ViH 4.5 | 3.5 - - {35 - v
6.0 4.2 - - 4.2 -
2.0 - ~ 0.5 - 0.5
Low~Level
fonat veltage | VIL 4.5 - - {135 - {1.35] v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Tog=-20sA | 4.5 | 44| 45| - | 44| -
High-Level _
Output Voltage Von Vin=Vig 6.0 5.9 6.0 - 5.9 . v
Iog=-4mA 4.5 4,181 4.31 - 4.13 -
Iog=-5.2mA | 6.0 5.68| 5.80 N 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC11P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=~40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vece MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0] 0.1 - 0.1
Vo= IoL=20x¢A 4.5 - 0.0 0.1 ~ 0.1
Low-Level v o 6.0 | - | 00| 01| -] 01| v
Output Voltage OL  lygy or ViL . . . :
IoL=4mA 4.5 - [0.17]0.26 - 10.33
Ipp=5.2mA | 6.0 - [0.18]0.26 - 10.33
Input Leakage | ; VinN=Vee or GND 6.0 - - {+0.1]| - [#1.0
Current IN IN=¥ee © ’ - T 1A
Quiescent _ _ _ _
Supply Current Icc |ViN=Vge or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns)
= © = ~85°
PARAMETER SYMBOL { TEST CONDITION, Ta=25"C Ta=-40~85"C UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
Output Transition UTLH 4.5 - 8 15 - 19 s
Time LTHL 6.0 - 71 13| - 16
2.0 - 56 110 - 140
Propagation Delay tpLH 4.5 - 14 22 - 28 ns
Time tpHL 6.0 - 12| 19] - 24
Input Capacitance Cin - 5 10 - 10
— - pF
Power Dissipation
- 2 - —~ -
Capacitance Cpp(1) 8
Note (1) Cpp 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)=Cpp-Vec-fintlice/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Icc(opr) TEST CIRCUIT

6ns
——Vece
———_T VIN {
v t
Pa. | Vin outT TLH
g Cr,
© ;L Vour
-t
TpLH

Vgog=5V

Input waveform is the same zs
that in case of sw.tching
characteristics test,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C’MOS DIGITAL INTEGRATED CIRCUIT TC 74HC 1 4P/F

PRELIMINARY

TC74HCT4P/F HEX SCHMITT INVERTER

The TC74HCl4 is a high speed CMOS HEX SCHMITT INVERTER fabricated with silicon gate

C2M0S technology.

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

{MOS low power dissipation.

Pin configuration and function are the same as those of the TC74HCUO4 but all the
inputs have 207 Vg¢ hysteresis and with its schmitt trigger function, it can be
applicable to line receivers which will receive slow input signals.

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

excess voltage.

FEATURES :

High Speed....ccovuviiann.. tpd=1AnS(Typ.) at Vee=5V
Low Power Dissipation......... Icc=1#A(Max.) at Ta=25°C
High Noise Immunity........... Vg=0.9V at V=5V

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

Symmetrical Output Impedance..|Igy]=IpL=4mA
Balanced Propagation Delays...tpLH;?tpHL
. Wide Operating Voltage Range..Vgg(opr)=2V~ 6V

Pin and Function Compatible with 74LS14

DIP14(3D14A—-P)

1

MFP14(F140B—F)

LOGIC DIAGRAM, WAVEFORM

PIN ASSIGNMENT

A __ﬁlabiy_4'>»4'>o——~ Y
VH Vp

Vig{a) . s
== ; ey,

_—
Vorr (Y)

)
18 1[: [] 2 Voo
w2 ( 113 6a
2 E 112 6y

2y
34 5[]
v 6]

3
GND 7[:

SR

:]94A
]84'1'

(Top View)

e
ALk
7
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC14P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT | #500mW in the range of
Supply Voltage R v 0.5~ 7 v Ta=-40°C~65"C.
upPply ge Range cc . and from Ta=65°C up to
DC Input Voltage Vin -0.5~Veet+0.5 \ 85°C derating factor
of -10mW/°C shall be
DC Output Voltage VouT -0.5~V¢ct0.5 \Y applied until 300mW.
Input Diode Current I1x 120 mA
Output Diode Current Tok 120 mA
DC Output Current Ioytr 125 mA INPUT and OUTPUT
DC Vcg/Ground Current Icc +50 mA EQUIVALENT CIRCUIT
P . 500(DIP)*/
Power Dissipation Pp 180 (MFP) mW
Storage Temperature Tstg -65~150 °C
Lead Temperature 10sec TL 300 °C vee Yee a
i
RECOMMENDED OPERATING CONDITIONS INPUT | OUTPUT
PARAMETER SYMBOL LIMIT UNIT o
Supply Voltage Vee 2~6 v
Input Voltage VIN 0~V¢e v GND
Output Voltage Vout 0~V¢c A GND
Operating Temperature Topr -40~ 85 °C
DC ELECTRICAL CHARACTERISTICS
PARAMETER | SYMBOL|  TEST CONDITION Taz25°C Ta=-40~85°C | yyrp
Vee MIN. | TYP. | MAX MIN. [ MAX.
L. 2.0 0.811.25 1.5 0.8 1.5
Positive
Threshold Vp 4.5 2.25 2.7} 3.15| 2.25 1} 3.15 v
Voltage 6.0 | 3.0| 3.6| 4.2| 3.0]6.20
. 2.0 0.4 0.75| 1.0 0.3] 1.2
Negative
Threshold VN 4.5 | 1.35 1.9(2.25] 1.08 ) 2.25 v
Voltage 6.0 | 1.8 2.6| 3.0 1.44| 3.0
2.0 0.20 0.5 1.0} 0.20 1.0
Hysteresis .
. . . . . .4 A
Vol tape vy 4.5 | 0.4| 0.8 1.4| 0.4]1.40
6.0 | 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 1a==4085"C | ynip
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.9 2.0 - 1.9 N
IoH=-20xA 4.5 4.4 4.5 - 4.4 -
High-Level _
Output Voltage Vou VIN=VIL 6.0 5.9 6.0 - 5.9 \
Top=-4mA 4.5 4.18 ) 4.31 - 1 4.13 -
Igp=-5.2mA | 6.0 5.68 | 5.80 - 5.63 -
2.0 - 0.0{ 0.1 - 0.1
Ior=200A | 4.5 -] 0.0 0.1 - | 0.1
Low-Level
Output Voltage VoL ViN=Vin 6.0 - 0.0 0.1 - 0.1 \Y
Iop=4mA 4.5 - 0.17 71 0.26 - 0.33
IoL=5.2mA | 6.0 - 0.184 0.26 - 0.33
Input Leakage _ +
Current Ity Vin=Vec or GND 6.0 - - 10.1 - 11.0 A
Quiescent _ _
Supply Current | 1CC | VIN"Vee or GND 6.0 - -1 1.0 10.0

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |[TEST CONDITION UNIT
Vee MIN., | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
t
Output Transition TLH 4.5 - 8 15 - 19 as
i t
Time THL 6.0 | - 70 13 - 16
2.0 - 68 135 - 170
. tpLH
Propagation Delay . 4.5 - 17 27 - 34 ns
i HL
Time P 6.0 | - | 14| 231 - 29
Input Capacitance CIN - 5 10 - 10
Power Dissipation PF
Capacitance Cpp(1) - 31 - - -

Note (1) Cpp 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)=Cpp-Vec-fINtIcc/6 (per Gate)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC14P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT

Cpp TEST CIRCUIT
Voo 6ne 6ns Vor =95V
N O
VIN 850%
Yoyt oL R10% _ 4yp
P.G -t YrLH P.G. O
g cr, 0% Y OH g
© Vour 50% @
10% VoL

- -

UpHL pLH Input waveform is the same
as that in cape of switching
characteristice test.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT Tc 7 4 H c 2 0 P/ F__

PRELIMINARY

TC74HC20P/F CUAL 4-INFUT WAND GATE

The TC74HC20 is a high speed CMOS 4-INPUT NAND GATE fabricated with silicon gate C2ZMOS
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.....c..o.vvin... tpd= 9ns(Typ.) at V=5V

. Low Power Dissipation......... Icc=lzA(Max.) at Ta=25°C
High Noise Immunity........... VNIE=VNIL=28% Vee(Min.)

. Output Drive Capability....... 10 LSTTL Loads "
Symmetrical Output Impedance..!Ilgyl=Ipp=4mA(Min.) 1

. DIP14 (3D14A-P)
. Balanced Propagation Delays...tpLH;:tpHL

. Wide Operating Voltage Range..VcC(opr)=2V~06V

. Pin and Function Compatible with 74LS20 2

MFP14(F14GB—-P)

LOGIC DIAGRAM (PER GATE) PIN ASSIGNMENT

1A lE :114 Voo
1B 2] 13 2D
N NC SE 312 2C
B 1c af] 111 nc
. B 1D 5[] o z2E
o 1y 6] bg 28
aND 7 [] e =2y

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC20P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT % 500mW in the range
f Ta=-40°C Vv 65°C
Supply Volt R - ©
upply Voitage Range vee i, 0.5n7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVcet0.5 v to 85°C derating
. factor of -10mW/°C
DC Output Voltage VouT -0.5vVget0.5 \4
e shall be applied
Inpu;wplode Cgfffnt Ik 1l +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Tout +25 mA
DC Vgc/Ground Current Ice +50 mA
Power Dissipation P 500(DIP)*/180(MFP)| mW INPUT and OUTPUT
P D (pIr) (P EQUIVALENT CIRCUIT
Storage Temperature Tstg -65 " 150 °C
Lead Temperature 10sec T 300 °C
Voo
RECOMMENDED OPERATING CONDITIONS o
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 26 \Y INPUT
Input Voltage V1IN 0~vVee \Y
Output Voltage Vour 0vVvee v
Operating Temperature Topr -40 ~ 85 °C
0~ lOOO(Vcc‘-‘Z .0V)
Input Rise and Fall Time | tr,tf 0 v 500(Vec=4.5V) ns anD GND
0 "~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER  |SYMBOL|  TEST CONDITION Ta=257C Ta=-40-85"C | yy1p
Vee MIN. } TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vig 4.5 3.15 - - 3.15 - v
6.0 4.2 - - L 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage VIiL 4.5 - - | 1.35 - [ 1.35 v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
. Vine Tog=-208A | 4.5 | 4.4 4.5 - | 4.4 -
High-Level
Output Voltage Von Vig or Vyp 6.0 29| 6.0 — 59 v
Iog=-4mA 4.5 4.18 | 4.31 - 4.13 -
Toy=-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=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 G.1 ~ 0.1
IoL=20nA 4.5 - 0.0 0.1 - 0.1
Low-Level
Output Voltage Vo, |Vin=ViH 6.0 - 0.0 0.1 - 0.1 v
Ipp=4mA 4.5 - 0.17{ 0.26 - 0.33
Ip;=5.2mA |} 6.0 - 0.18 ] 0.26 - 0.33
Input Leakage _ _ _ + _ +
Current IIN VIN VCC or GND 6.0 0.1 1.0 JA
Quiescent _ _ _ a
Supply Current ICC VIN VCC or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tg=6ms)
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 LTLH 4.5 - 8 15 - 19 s
Time ETHL 6.0 - 71 3| - 16
2.0 - 44 90 - 115
Propagation Delay tpLH 4.5 - 11 18 - 23 ns
Ti
me tpHL 6.0 - 9 15 - 20
Input Capacitance CIN - 5 10 - 10
R - pF
Power Dissipation
- 2 - _ _
Capacitance Cpp (D) 8

Note (1) Cpp 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.
Lcc(opr)=Cpp-Vce-fINtIcc/2 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(opr) TEST CIRCUIT
6ns 6ns
—— Vee e
ZF 90% Vec
ViN ISQ 50%
VouT traL x10% __ gnp P.G.
p.a. |VIN - = UTLH
B 2%55%? VoH
% ’ICL VouT fg;”
| - VoL Input waveform is the same as
prL tpLH that in case of switching
characterigtics test,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Tc 74HC 21 P/F C™MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC21P/F DUAL 4-INPUT ARD GATE

The TC74HC2) is a high speed CMOS 4-INPUT AND GATE fabricated with silicon gate CZMOS
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..........c i .. tpd=llns(Typ.) at Vge=5V

. Low Power Dissipation......... Icc=lzA(Max.) at Ta=25°C

. High Noise Immunity........... VNTH=VNIL=287% Vge(Min.)

. Output Drive Capability....... 10 LSTTL Loads 14

. Symmetrical Output Impedance..]Ipy!=Ipp=4mA(Min.)
1

. Balanced Propagation Delays...tpLH:¢tpHL DIP14 (3D14A—P)

. Wide Operating Voltage Range..Vcc(épr)=2V-6V
. Pin and Function Compatible with 74LS21 14

1
MFP14(F14GB~P)

LOGIC DIAGRAM (per Gate) PIN ASSIGNMENT
1w 1] [ ]34 vee
1B 2 []13 20
A N 3[] [ 11z =zc
B . 1ic 4[] ESEY
c 10 5[] 10 28
D 1y s [ (1o 2a
anp 7 [] s 2y

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC21P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT 500mW in the range of
Ta=-40°C~65°C.

Supply Voltage Range v -
s & 8 cc 0.57 v and from Ta=65°C up to
_EP Input Voltage VIN -0.5vVgct0.5 v 85°C derating factor
DC Output Voltage VouT ~0.5 v VoeH0. 5 v of -10mW/°C shall be
applied until 300mW.
Input Diode Current Ik +20 mA
Output Diode Current Lok +20 mA
DC Output Current IouT *25 mA
DC Vgo/Ground Current Icc +50 mA
Power Dissipation | Pp 500(DIP)*/180(MFP)| mW INPUT and OUTPUT
Storage Temperature Tstg -65 150 °C EQUIVALENT CIRCUIT
Lead Temperature l0Osec TL 300 °C
Voo Ve
RECOMMENDED OPERATING CONDITIONS -
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \% 1INPUT QUTIUT
Input Voltage ViN 0~Vee \Y
Output Voltage Vourt 0vVce Y
Operating Temperature Topr -40 " 85 °C ? UND
1
0 v1000(Vee=2.0V) 77GND
Input Rise and Fall Time | ty,tf 0 v 500(Vee=4.5V) ns
0 v 400(Vee=6.0V)

DC ELECTRICAL CHARACTERISTICS

:2 o P o
PARAMETER  |SYMBOL|  TEST CONDITION — Ta=25°C Fa=-40~-85°C | ynpy
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
4. . ~ - .1 - Y
Input Voltage Vin > 3.15 315
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low~Level
4. - - 1. - 1.35 v
Input Voltage VIL > 35 3
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Iog=-20sA | 4.5 4oh ) 405 - 4.4 -
High-Level
= . . - . - \Y
Output Voltage Vor | VINVIH 6.9 091 6.0 >-9
Log=~4mA 4.5 4,18 ) 4.31 - 4.13 -
Iog=-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=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
S Iop=20rA 4.5 - 0.0} 0.1 - 0.1
Low-Level IN™
6.0 - 0.0 0.1 - 0.1 \
Output Voltage v or V
IH IL 1) =4mA 4.5 - |o0.17] 0.2 - | 0.33
Io1=5.2mA 6.0 - 0.18 0.26 - 0.33
Input Leakage _ 0+ -
Current ViN=V¢c or GND 6.0 10.1 t1.0 A
Quiescent _ ~ _ _
Supply Current ViN VCC or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION, UNIT
Voo | MIN.[ TYP.| MAX.| MIN.| MAX.
. 2.0 - 30 75 - 95
Output Transition TLH 4.5 - 8| 15| - 19
Time ETHL ns
6.0 - 7 13 - 16
2.0 - 52 110 - 140
tpLH
Propagation Delay 4.5 - 14 22 - 28
Time tpHL ns
6.0 - 12 19 - 24
Input Capacitance CIin - 5 10 - 10
T " pF
Power Dissipation
Capacitance Cpp(D) - 29 - - -
Note (1) Cpp 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)=CppVee- fIntIce/2 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Ioc(opr) TEST CIRCUIT

v 6ns 6ns Vec=5V
e ‘1_'9'0% ALY
L vin |/ ;350% =
— oUT -
P Vi E— trLg Q.O_ﬁ_t__ GND P.G -.
.G -
. : - i S
E s g
3 VouT 50%
10%
——V Input waveform is the same
T ' as that in case of switching
pLH CpHL characteristics test.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA %

C!MOS DIGITAL INTEGRATED CIRCUIT TC74H02 7P / F§

PRELIMINARY

TC74HC27P/F TRIPLE 3-INPUT HOR 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 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.....cviviiian, tpd= 9ns(Typ.) at Vgg=>5V
Low Power Dissipation......... Icc=leA(Max.) at Ta=25°C

. High Noise Immunity........... VNIa=VNIL=28% Vee(Min.)

. Output Drive Capability....... 10 LSTTL Loads "
Symmetrical Output Impedance..|Igyl=Tor=4mA(Min.) 1

- Balanced Propagation Delays...tpLH= tpHL DIP14 ( 3D144~-P)

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

. Pin and Function Compatible with 741827
1

MFP14 (F14GB-P)

LOGIC DIAGRAM (PER GATE) PIN ASSIGNMENT
1A 1[:‘ :]14 Vee
1B 2[] 13 1c
A 24 3E ;]12 1Y
2B 4[] 111 ac
B 0——{>0 {>°—0 2¢ 5[] 510 3B
2y 6[] Dg 3A
© eNp 7 [] e sy
(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC27P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT | » 500mW in the range of
Supply Voltage Range vee —0.57 v Ta=-40°C ~65°C.
and from Ta=65°C up to
DC Input Voltage VN -0.5Vect0.5 \Y 85°C derating factor
DC Qutput Voltage Vout -0.5vVee+0.5 v of -10mW/°C shall be
. ; .
Input Diode Current T1x +20 mA applied until 300mH.
Output Diode Current Tok +20 mA
DC Output Current Tout +25 mA
DC V¢c/Ground Current Icc +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) mw INPUT and OUTPUT
EQUIVALENT CIRCUIT
Storage Temperature Tstg -65 4150 °C
Lead Temperature 10sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 216 v INPUT
Input Voltage Vin 0~vVee \
Output Voltage Vout 0vVee \
Operating Temperature Topr -40 ~ 85 °C
0"~ IOOO(VCC=2.0V)
Input Rise and Fall Time | ty,tf 0 v 500(Vgee=4.5V) ns
0~ 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION r UNIT
Ve MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 . = 1.5 -
High-Level
Input Voltage ViH 4.5 3.15 -~ - 3.15 v
6.0 4.2 - - 4.2 -
| 1
2.0 - - 0.5 - 0.5
Low-Level
- - - . \
Input Voltage Vi, 4.5 1.35 1.35
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Tog=-20rA 4.5 4.4 4.5 - L.4 -
High-Level
= . . . - . - v
Output Voltage Von |ViN=VIL 6.0 5.9 6.0 5.9
Iog=-4mA 4.5 | 4.181 4.31 - | 4.13 -
Iog=-5.2mA}| 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=-40~85°C
PARAMETER SYMBOL TEST CONDITION Voo Min. T1ve. Thax. THin. TMAX. UNIT
2.0 - 0.0 0.1 - 0.1
Io1=202#A | 4.5 - 0.0 0.1 - 0.1
gz:ptivsiltage Vor zIN , 6.0 - lool o1 - o1l v
H OF VIL) 14 =4ma | 4.5 - |0.17]0.26 | - |0.33
Io1=5.2mA | 6.0 - 10.18 ] 0.26 - ]0.33
onput Leakage | 11y |[VpyeVeg or GND 6.0 | - | - || - |zmol
gﬁ;ii;egsrrent Igc  |[VIN=Vee or GND 6.0 | - | - | 10| - |10.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input t =tg=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION, Vee MIN. T Tep. TMAx. | MIN. | MAX. UNIT
2.0 - 30 75 - 95
Output Transition tTLH 4.5 - 8 15 - 191 o
Time — 6.0 | - 13 -1 16
2.0 - 44 90 - 115
PFopagation Delay tpLH 4.5 - 11 18 - 23 ns
Time tpHL 6.0 - 9| 15| - 20
Input Capacitance CIn - 5 10 - 10
A - pF
Copacitance . |or) -7 - -]
Note (1) Cpp 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)=Cpp-Vec-fIntIcc/3 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(opr) TEST CIRCUIT
6us éne
%bg % Vee
VIN [ E soZo X
tTHLL ‘%— GND
I 50%  VoH
Vour 50%
- ] 10% VoL Input waveform is the same as
t © that in case of switching
pHL pLlH characteristics test,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC30P/F

CMOS 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

c?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 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.

MFP14(F14GB-P)

PIN ASSIGNMENT

FEATURES:
+ High Speed ........... evee. tpgsllns (Typ.) at Vgg=5V
+ Low Power Dissipation ..... Igc=1luA (Max.) at Ta=25°C
- High Noise Immunity ........ VNIHE=VNIL=28% Vcc (Min.)
= Output Drive Capability .............. 10 LSTTL Loads
+ Symmetrical Output Impedance ....|Igg|=Igp=4mA (Min.)
* Balanced Propagation Delays ............. - CLLHStpHL
- Wide Operating Voltage Range ....... Vee(opr) =2V v 6V
+ Pin and Function Compatible with 74LS30.
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5n~7
DC Input Voltage VIN -0.5 Veet0.5
DC Output Voltage Vout -0.5a Vpet0.5 v
Input Diode Current Itk +20 mA
Output Diode Current Lok *20 mA
DC Output Current Tout +25 mA
DC Vgg/Ground Current Icc *50 mA
500 (DIP)*
P s . P
ower Dissipation D 180 (MFP) mW
Storage Temperature Tstg -65 %150 °C
Lead Temperature 10sec | TL 300 °C

% 500mW in the range of Ta=-40°CVv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.

TOSHIBA

4 1] bt 12 vgg
B 2[] 13 ¥c
c s[] 12 B
D 4] i1 e
E5f [J1o nc
F 6 [] o wc
GND 7 E IERR

(TOP VIEW)
NC : No Connection
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC30P/F

INPUT and OUTPUT

LOGIC DIAGRAM EQUIVALENT CIRCUIT
A
Voo Vo
B
c
D INPUT
¥ -
E
F
[}
H GND
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 Y
Input Voltage Vin 0 Ve
Output Voltage Vout 0~ Vee
Operating Temperature Topr 40 85 °C
Input Rise and Fall Time |ty, tg|0v1000(Vcc=2.0V
0 ~500(Vee=4.5V) ns
0 ~ 400(Vee=6.0V
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40.85°C NI
PARAMETER SYMBOL TEST CONDITION Voc | MIN. | TYP. | MAX. | MIN. | MAX. T
High-Level 2.0 41.5 - N L5 -
ViH 4.5 |3.15 | - - 3.15] - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2,0 - - 0.5 - 0.5
Low-Level VL, 4.5 | - - |1.35] - |1.35] v
Input Voltage
6.0 | - - 1.8 - 1.8
2.011.9 | 2.0 - 1.9 -

. Vin=V Iog=-20uA [4.5 | 4.4 4.5 - 4.4 -
High-Level v R 6.0 5.9 [6.0 | - |59 | - v
Output Voltage OH or Vi,

Iog=—4mA 4.5 (4.18{4.31) - 4.13| -~
Iopg=-5.2mA{6.0 [ 5.68 | 5.80 | - 5.63| -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC30P/F

DC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN,| MAX.
2.0 - 0.0 | 0.1 -~ 0.1
Low-Level Vin=V1y I5=20uA |4.5) - Jo0.0 | 0.1 ] - | 0.1
output Voltage 6.0 - 0.0 { 0.1 - 0.1 A
urput Yoitag VoL To=bmh | 4.5] - |0.17] 0.26] - | 0.33
Ig;=5.2mA [ 6.0 | - 0.18} 0.26} - 0.33
Input Leakage _
Current ITN VIN"VCC or GND 6.0 - - +0.1 - +1.0 .
y I3
Quiescent _
Supply Current Tee Vin=Vcc or GND 6.0 - - 1.0 - [10.0
AC ELECTRICAL CHARACTERISITCS (Cp=50pF, Input tp=tg=6ns)
PARAMETER SYMBOL| TEST CONDITION Ta=257C Ta=-400857C| oo
Vee | MIN. | TYP. | MAX.| MIN.| MAX.
tTIH 2.0 - 30 75 - 95
Output Transition Time 4,51 - 8 15 - 19
THL 6.0] - 7] 13| - 16
ns
¢ 2.0| - 64 | 125 - 155
Propagation Delay Time pLH 4.5 - 16 25 _ 31
tpHL 6.0 - W] o2 - 26
Input Capacitance CIiN - 5 10 - 10 .
s 2
Power Dissipation
Capacitance Cpp(1) - 30 - - -

Note (1): Cpp 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. Tee(opr. )=CpD-Vee- fIN+Ice
SWITCHING CHARACTERISTICS TEST CIRCUIT 1cc(opr.) TEST CIRCUIT
Voc =5V
vece A
. 6 nsb— 6ns

| / S0 ‘oc =
I Vour VIN }& 50% PG, —] )
P.q ‘ . x10% _  gnD e
THL t o
g oL TLH S
| © l — % VOH
VouT Z 50%
10% v, INPUT WAVEFORM IS THE SAME
- AS THAT IN CASE OF SWITCH-
tpHL oLy ING CHARACTERISTICS TEST-
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

CIMOS DIGITAL INTEGRATED CIRCUIT Tc 74Hc3 2 P/F

PRELIMINARY

TC74HC32P/F QUAD 2-INPUT OR GATE

The TC74HC32 is a high speed CMOS 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.............. P tpd=8ns(Typ.) at Vpg=5V

. Low Power Dissipation......... Icc=1leA(Max.) at Ta=25°C

. High Noise Immunity........... VNIBR=VNIL=28% Veoo(Min.)

. Output Drive Capability....... 10 LSTTL Loads 1e

. Symmetrical Output Impedance..!Igyl/=IpL=4mA(Min.) 1

. Balanced Propagation Delays...tppy + tpHL DIP14(3D144-P)

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

. Pin and Function Compatible with 74LS32
1

MFP14(F14G B-P)

CIRCUIT SCHEMATIC (PER GATE) PIN ASSIGNMENT

vee

1A 1[: N1

A
A Ot 18 z[iﬁ%i& Nis B
x 1y SE 12 4a
2a 4] hll 2y
r Y 28 5[] o 38
o™ % **r{ 2y &[] o 3a
anD 7] a3y
(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC32P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
f Ta=-40°C v 65°C

Supply Voltage R v - ©
uppy Vo tage Range cc 0.5%7 v and from Ta=65°C up
DC Input Voltage VIN -0.54Vcct0.5 v to 85°C derating
DC Output Voltage Vour -0.5 v VccH0.5 v factor of -10mW/°C

- I shall be applied
Input Diode Current IK +20 mA until 300mW.
Output Diode Current Iok +20 mA
DC Output Current Igyr 125 mA
DC V¢e/Ground Current Icc +50 mA
Power Dissipation Pp 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 Vee 246 \
Input Voltage VIN 0vVec v
Output Voltage Vour 7 0 vVee v
Operating Temperature Topr -40 v 85 °C

[VaY lOOO(VCC=2 .0V)
Input Rise and Fall Time | tr,tf 0 ~v 500(Vee=4.5V) ns
0 v 400(Vge=6.0V)

DC ELECTRICAL CHARACTERISTICS

PARAMETER | SYMBOL|  TEST CONDITION Ta=25"C Ta=-407857C | ynip
Voo | MIN. | TYP. | MAX. | MIN. | MAX.
. 2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vin 4.5 | 3.15 - - 13.15 - v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level .
Input Voltage | VIU 4.5 - - l1.35 - [|1.35] WV
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Vg Iog=-20sA | 4.5 4.47 4.5 - 4.4 -
High-Level .
OQutput Voltage Vo Vig or Vip 6.0 3.9 6.0 - 5.9 N v
Iog=-4mA 4.5 4.18( 4.31 - 4.13 -
Iog=-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=-40~85°C
PARAMETER SYMBOL ‘TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Io1,=202A 4.5 - 0.0 0.1 - 0.1
Low~Level
Output Voltage VoL, ViN=VIL 6.0 - 0.0 0.1 - 0.1 \Y
Ior=4mA 4.5 - [0.17] 0.26 - 0.33
Io;=5.2mA | 6.0 ~ 10.18) 0.26 - 0.33
Input Leakage
= - - + -~ T
Current IIN VIN VCC or GND 6.0 _0.1 -1.0 ﬂA
Quiescent _
Supply Current Ice ViN=V¢c or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITIO UNIT
Voe | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
Output Transition tr1H 4.5 - 8 15 - 19 s
Time - 6.0 - 70 13| - 16
2.0 - 40 90 - 115
Propagation Delay _ _
Time tpLH 4.5 10 18 23 s
tpHL 6.0 - 9 15 - 20
Input Capacitance CIN - 6 10 - 10
P - pF
Power Dissipation
- 2 - - -
Capacitance Cpp(l) 3
Note (1) Cpp 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)=Cpp-Voc-f1ntIlcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(opr) TEST CIRCUIT
6ns 6ns Vge=5V
\'2 c -
¢ [ \ 5o% Vae
VIN x 50% po, | VIN Vout
P.G Vin v trLH &%—t—'(}ND (e}
. . oyt e LT S
= v 0% YOH
0 oy, ogTt 50%
)1;_ c10% VoL Input waveform is the same as
t ! M i that in case of switching
pLH pHL

characteristics test,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%Tc 74Hc42 P/F C?MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC42P/F BCD-TO-DECIMAL DECODER

The TC74HC42 is a high speed CMOS BCD-TO-DECIMAL 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 ......covvvunnnn. tpd=15ns(Typ.) at Vge=5V

- Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C

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

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

- Symmetrical Qutput Impedance .....|I0H|=IOL=4mA(Min.)

» Balanced Propagation Delays ............... tpLH%tpHL

+ Wide Operating Voltage Range ....... Vee (opr.)=2V 6V DIP16(3D16A-P)

» Pin and Function Compatible with 74LS42

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7
PIN-ASSIGNMENT
DC Input Voltage VIN -0.5~ Vect+0.5
— — N
DC Output Voltage Vout 0.5 Veet0.5 Y 7 lE ]16 Voo
Input Diode Current Itk +20 mA o Yo
Y1 zE Y1 o4 ]1s a
Output Diode Current Iok +20 mA __F4Y2
¥z 3] vz B 12 B
DC Output Current IguT +25 mA “
DC Vge/Ground Current Teo 50 mA woafHl e o ¢
P D P 500 (DIP)* -~ Ya 5[ if D le D
cwer Dissipation !
P - b 180 (MFP) ¥ o[} e 111 %5
° ird Y9 .
Storage Temperature Tstg -65 v 150 c i85 7[ ]lo i
Lead Temperature 10sec | TL 300 °C

(s 7

anp 8]

* 500mW in the range of Ta=-40°~65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC42P/F

TRUTH TABLE

DECIMAL OUTPUTS

BCD INPUTS

CODE

No.

10
11
12

13

14

15

LOGIC DIAGRAM

-

O |+ R ) ¥ {0 _6 _7 ® |®
vY _Y _Y _Y_v‘_Y Mo _Y _Y
2] <4 [fe] ad Be)) o i
Al

@

—

< m [&] A
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TOSHIBA INTEGRATED CIRCUIT TECHNICALi DATA

TC74HC42P/F

RECOMMENDED OPERATING CONDITIONS

INPUT and

OUTPUT

EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 26 v
Input Voltage VN 0~ Ve
Output Voltage Vour 0~ Vee
Operating Temperature Topr 40 85 °C
INPUT
Input Rise and Fall Time |ty, tg{0~1000(VeCe=2.0V)
0 ~ 500(Vge=4.5V) ns
0 ~ 400(Vce=6.0V
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-400.85°C
PARAMETER SYMBOL TEST CONDITION Ve | MIN VP MAX MIN MAX UNIT
High-level v 2.0 {1.5 - - 1.5 ~
TH 4.5 (3.15 | - - 15 - v
Input Voltage 6042
2.0 - - 0.5 - 0.5
Low-Level V1L, 4.5 - - 1.35 - 1.35 \'
Input Voltage 6.0 1.8 1.8
2.0 1.9 | 2.0 - 1.9 ~
ViN=V1H Iog=-20uA |4.5 4.4 | 4.5 - 4.4 -
High-Level IN"T1
L8 Von 6.05.9 (6.0 | - |5.9 | - v
Output Voltage or Vyp,
Iopg=—4mA 4.5 )4.18 | 4.31 - 4,13 -~
Ippg=-5.2mA|6.0 | 5.68 | 5.80 - 5.63| -~
2.0 - 0.0 0.1 - 0.1
= In1=20uA | 4.5 - 0.0 0.1 - 0.1
Low-Level VIN=V1H oL 6.0 _ 0.0 |o.1 _ 0.1
v . . . . v
t OL
Output Voltage or Vi IOL=4mA 4.5 _ 0.17] 0.26 _ 0.33
IpL=5.2mA |6.0 ~ 0.18] 0.26| - 0.33]
Input Leakage
B e ® Ity | Vin=Vgc or GND 6.0 - - 0.1 | - [:1.0 )
u
Quiescent Vyn=V GND _ _ _
Supply Current ec IN=YCC or 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC42P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT t,=t¢=6nS)
PARAMETER SYMBOL| TEST CONDITION 257C 40~ 85°C | unrt
Vce | MIN. | TYP. | MAX, | MIN. | MAX.
trIH 2.0 - 30 | 75 | - 95
Output Transition Time 4.5 - 8 15 - 19
CTHL 6.0 - 7] 13| - 16
n
tpLH 2.0 - 76 | 145 | - | 180 |
Propagation Delay Time 4.5 - 19 29 - 36
t
PHL 6.0 | - 16 | 25 | - 31
Input Capacitance CIN - 5 10 - 10 .
s - P
Power Dissipation (1 - - - -
Capacitance CppH) 67

Note(l) Cpp 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

SWITCHING CHARACTERISTICS TEST CIRCUIT ICC(opr.) TEST CIRCUIT
6 ns éng
€] ] Ve
INPUT z 50% x
—ho% ——————— GND
U THL TTIH Vee - Yo
= P.G. A L.
OUT-OF-PHASE 90% ‘I_}—'—- Vor B -
50% ] c o
OUTPUT 10% y Vou S 5 ' |
T pHL YpLE -
TLH ITHL L
IN-PHASE ] 5% 3 oF ap [ ¥°
OUTPUT 50% %
10% — Vo1,
—— S—
tpH T pHL INPUT WAVEFORM IS THE SAME AS THAT
IN CASE OF SWITCHING CHARACTERISTICS
TEST.
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——TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

3074H051 P/F C’MOS DIGITAL INTEGRATED CIRCUIT

IR

]

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

The TC74HC51 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-QOR-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 stablé output. All inputs are

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

FEATURES:

« High Speed ........ccvvune tpd=10ns(Typ.) at Vge=5V
« Low Power Dissipation ...... Igoc=1luA(Max.) at Ta=25°C
+ High Noise Immunity ........ Vynrn=VN1L=28% Voo (Min.)
e Output Drive Capability .............. 10 LSTTL Loads
+ Symmetrical Output Impedance ..... [IOH|=IoL=4mA(Min.)
+ Balanced Propagation Delays .......cvevenn. tpLH%FpHL
- Wide Operating Voltage Range ....... VCC(opr.)=2V'°6V

+ Pin and Function Compatible with 74LS51

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5 Vect+0.5
DC Output Voltage Vour 0.5 Veet0.5 v .
Input Diode Current Itk +20 mA 14 1] 112 vge
Output Diode Current Iok +20 mA 24 2 [} ] 13 1c
DC Output Current Iour +25 mA 28 3] 12 13
DC Vge/Ground Current Icc £50 mA
500 (DIP)* zo [ J o
Power Dissipation P mW
P D 180 (MFP) 20 5L ] 10 1E
Storage Temperature Tstg -65 v 150 °C 2y 6 [ ] o 2D
Lead Temperature lOsec ( TL 300 °C enD7 (] D 8 1Y

* 500mW in the range of Ta=-40° 65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC51P/F

LOGIC DIAGRAM

QA
2B
2 RY
2D

14
1B
ic
1D 1Y
1B
iF
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
S ly Volt v 276 \

upply Voltage CcC Vee Voo
Input Voltage VIN 0~ Vee
Output Voltage Vour 0~ Vee
Operating Temperature Topr -40 v 85 °C - -

|
Input Rise and Fall Time | tr, t§0~1000(Vcc=2.0V) NPT , ovTEuT
0 2 500(Vee=4.5V)  ns x
0 ~ 400(Vee=6.0V) GND -4
aND
DC ELECTRICAL CHARACTERISTICS
_ Ta=25°C Ta=-40.85°C -
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. iT
High-Level 2.0 1.5 - - 1.5 -
Vi .5 03015 ) - - 3.15] - v
Input Voltage
6.0 [ 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
EOW—LEVGi VIL 4.5 - - |1.3s| - | L.35] v
nput Voltage 6.0 _ B 1.8 _ 1.8
2.011.9 2.0 ~ 1.9 -

‘ V=V Igg=-20uA |4.5 [4.4 | 4.5 - 4.4 -
High-level v e 6.0(5.9 6.0 | - |59 | - | |
Output Voltage OH or Vyi,

Iog=—4mA 4.5 14,18 ) 4.31 - 4.13 -
Iog=-5-.2mA|6.0 | 5.68 | 5.80 ~ 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC51P/F

DC ELECTRICAL CHARACTERISTICS (Continued)

=25° =-40Vv85°
PARAMETER SYMBOL TEST CONDITION Taz25°C [Ta=-40"85°C UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
= I51=20uA 4.5 - 0.0 0.1 - 0.1
Low-Level VIn=Vin oL 6.0 - 0.0 |0.1 B 0.1
v . . . . v
Output Volt oL
atput Yoltage or VIL | 1op=4mA  |4.5| - |0.17]0.26] - | 0.33
IoL=5.2mA 6.0 | - [0.18|0.26| - | 0.33
Input Leakage
gurrent Ity ViN=Vge or GND 6.0 | - ~  [0.1 - |£1.0 )
u
Quiescent Vo=V D a _ _
Supply Current Iee w=Vec or GN 6.0 1.0 10.0
AC ELECTRICAL CAHRACTERISTICS (Cp=50pF, INPUT t,=tg=6bns)
25°C 40 85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
trLH 2.0 - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
ETHL 6.0 - 13 - 16
ns-
2.0 - 52 | 105 - 130
. tpLH
Propagation Delay Time 4.5 ] - 13 21 - 26
CpHL 6.0 | - 1 | 18 | - 22
Input Capacitance Cin - 5 10 - 10
pF
Power Dissipation Cpél) _ 33 _ _ _
Capacitance

Note(l) Cpp 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.

Ipp(opr.)=CpD * Vcc * fIn+ Icc/2 (per Gate)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC51P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT

6ns 6ns

T;——.
0 / X [70% oo
Vin 7 &50%
£l0% _  aNDp
P.G TTHL trLu
S
° I W% VOH
Cy, VouT Z 50%
0%y
TpHL L pLHE

Icc(opr.) TEST CIRCUIT

INPUT WAVEFORM IS THE SAME AS
THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST.
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é———TC 7 4Hc 7 3 P CMOS 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 cMos
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...vovvinieann ... fMAX=55MHZ (Typ.) (Vce=5V)
Low Power Dissipation......... Icc=2eA(Max.) (Ta=25°C)
. High Noise Immunity........... VNIH=VNIL=28% Vcc(Min.)
. OQutput Drive Capability....... 10 LSTTL Loads

14
Symmetrical Output Impedance..lIggl=IoL=4mA(Min.)

Balanced Propagation Delays...tpLH==tpHL
Wide Operating Voltage Range..VCC(opr)=2V~ 6V

) X i . DIF14(3D14a ¥}
Pin and Function Compatible with 74LS73

TRUTH TABLE PIN ASSIGNMENT
INPUTS OUTPUTS FUNCTION
CLR J K CK Q Q 1CK J.E_‘_\~/__-D u 17
L X X X L H Clear 10IR 2 [ 1] 18 1q
H L L 1 Qn Qn No Change 1K 3 (] 12 1q
H L H RN L H - voe ¢ [ % 11 @ND
H H L 1 H L - 20K s ] ] 10 2x
H H H 1T | @ | Qn | Toggle 20IR 6 [] BRERET
H X X ¥ Qn Qn No Change 27 7 [ 1 s 23
X: Don't care (Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC73P

LOGIC DIAGRAM (1/2 OF DEVICE SHOWN)

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT ¥ 500mW in the range of
Supply Voltage Range v -0.5~7 v Ta=-40°C~65°C.
PPLy g g CccC : and from Ta=65°C up to
DC Input Voltage VIN -0.5~V¢ct0.5 v 85°C derating factor
of -10mW/°C shall be
DC Output Voltage Vout -0.5~Vect0.5 \ applied uncil 300mW.
Input Diode Current Itk +20 mA
Output Diode Current Iok +20 mA
DC Output Current LouT +25 mA
DC Veg/Ground Current Icc +50 mA
Power Dissipation Pp 500%* mW
Storage Temperature Tstg -65~150 °C
Lead Temperature 1l0sec T1, 300 °C

INPUT and OUTPUT EQUIVALENT CIRCUIT

INPUT

GND

GND

OUTPUT

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC73P

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~6 N
Input Voltage VN 0~ V¢ce \
Output Voltage VouT 0~ V¢ \Y
Operating Temperature Topr -40~ 85 °C
0~1000(V¢gc=2.0V)
Input Rise and Fall
L tr,tf |0~500(Vee=4.5V) | ns
0 ~400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN.| MAX.
2.0 1.5 - - 1.5 ~
High-Level _ a _
Input Voltage Vg 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 1.35 - 1.35 v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 ~
Iog=—-20uA | 4.5 4.4 4.5 - 4.4 -
High-Level - _ _
Output Voltage Vo |VIN=VIL 6.0 5.9 6.0 5.9 v
Ioy=-4mA 4.5 | 4.18] 4.31 - | 4.13 -
Iog=-5.2mA| 6.0 | 5.68| 5.80 - |"5.63 -
2.0 - 0.0f 0.1 - 0.1
_ ToL=20xA 4.5 - 0.0 0.1 - 0.1
Low-Level vor |V 6.0 | -1 o.0f 0.1] -] o] v
Output Voltage oL Vig or VIL . : : .
Iop=4mA 4.5 - | 0.17] 0.26 - 0.33
IoL=5.2mA | 6.0 - | 0.18] 0.26 -] 0.33
Input Leakage _ B _ + _ +
Current TN | Vin=Vcg or GND 6.0 0.1 1.0 h
Quiescent - B B _
Supply Current Ice ViN=Vce or GND 6.0 1.0 10.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA \

TC74HC73P

AC ELECTRICAL CHARACTERISTICS (Cr=50pF, Imput ty=tf=6ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
tTLR 2.0 - 30 75 - 95
O?tput Transition 4.5 _ 8 15 B 19
Time ETHL
6.0 - 7 13 - 16
Propagation Delay Time tpLH 2.0 - 76 150 - 190
— — 4, - 19 30 - 38
(CK - Q, tpHL > ns
6.0 - 16 26 - 33
Propagation Delay Tim% tpLH 2.0 - 96 | 185 - 230
— —, 4.5 - 24 37 - 46
(CLR - Q, @) - tpHL
6.0 - 20 31 - 39
2.0 6 13 - 5 -
Maximum Clock
Frequency fMAx 4.5 30 52 - 24 - MHz
6.0 35 61 - 28 -
Minimum Pulse Width tw (L) 2.0 - 30 73 - 35
s 4.5 - 8 15 - 19
(CK) tw(H)
6.0 - 7 13 - 16
Minimum Pulse Width 2.0 - O I 95
(CIR) tw(L) 4.5 B 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 - - o] - 0
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
-
Minimum Removal Time 2.0 - 5 50 - 65
(CIR) trem 4.5 - 1 10 - 13
6.0 - 1 9 - 11
| Input Capacitance CIN - 5 10 - 10 oF
Power Dissipation
Capacitance Cep (1) - 42 - - -

Note (1) Cpp 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.

Lcc(opr)=Cep-Vec-fIN+Icc/2 (per FF)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC73P

SWITCHING CHARACTERISTICS TEST WAVEFORM

IcC(opr)

TEST CIRCUIT

. Vee
CLR / 50%

aND

Vee
CK 50%

GND

trem

Vou

Q

% Input transition time is the same as that

in case of switching characteristics test

SWITCHING CHARACTERISTICS TEST WAVEFORM

/—Vcc

T LR_\

-

(K=Vgg ) Vee
J 50% 50% ] 50% \
GND N GND
ts h ts h tw
' —\ Vee Voe
CK tw X-50% o
CK
GND GND
_;T LH UTHL
1 o v —
90% OH ™\ Vou
Q 50% \E’O%
T 107% tpar, | Y VoL N VoL
PLH = ~CTHL ST tpHL
EE— 90% 7%—— oH / Vou
3 50% z 3 50 %
0% /
Vor - Vor,
CpHL TpLH UpLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C’MOS DIGITAL INTEGRATED CIRCUIT TC 7 4 Hc 7 4P/

PRELIMINARY

TC74HC74P/F DUAL D FLIP FLCP 4WITH PRESET AND CLEAR

The TC74HC74 is a high speed CMOS DUAL D FLIP FLOP fabricated with silicon gate c2M0S
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.......... N fMAX=53MHz (Typ.) at Vgc=5V
Low Power Dissipation......... Icc=2nA(Max.) at Ta=25°C

. High Noise Immunity........... VNTE=INIL=28% Voo (Min.)
Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..|Iggl=Ipp=4mA(Min.)
. Balanced Propagation Delays...tpLH==tpHL DIP14(3D14a~F)
. Wide Operating Voltage Range..Vcc(Opr)=2V~‘6V

. Pin and Function Compatible with 74LS74
1

MFP14(F14GB—P)

TRUTH TABLE PIN ASSIGNMENT
INPUTS QUTPUTS
——— — — FUNCTION
CLR PR D CK Q Q
L H X X L H CLEAR 10TF 1 [ (] 14 v
H L X X H L PRESET i 2[] []13 22TR
L L X X H H _ 10K 3 E []12 20
H H L R L H - 1PR ¢ [] )11 2cx
1q 5 2PR
H H H f H L - o« o [ 10
— 1 e[ - 1 o 2q
H H X 1 Qn Qn NO CHANGE 8 a
ann 7 [ Ml e =
X:Don't care
(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC74P/F

LOGIC DIAGRAM (1/2 Package)

CLOCK

PRESET

CLEAR

-y
oare ——>o—d>——>4

g 2

Cam e

2

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT 500mW in the range of
Supply Voltage Range Vee -0.5nv7 v Ta=-40°C ~65°C.

! and from Ta=65°C up to
DC Input Voltage VIN -0.5 v¥gct0.5 v 85°C derating factor
DC Output Voltage Vour 0.5 Vce+0.5 v of ~10mW/°C shall be
Input Diode Current Itk +20 mA applied until 300mW.
Output Diode Current Tok +20 mA
DC Output Current IouT 25 mA
DC Vgg/Ground Current Ice +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW INPUT and OUTPUT
Storage Temperature Tstg ~65 4150 °c EQUIVALENT CIRCUIT
Lead Temperature 1l0sec Ty, 300 °C

N Vee
RECOMMENDED OPERATING CONDITIONS Veo I
1

PARAMETER SYMBOL LIMIT UNIT *
Supply Voltage Vee 27v6 \ INPUT | OUTPUT
Input Voltage VIN 0vVee v T
Output Voltage Vout 0 vVee v
Operating Temperature Topr ~40 v 85 °C GND

OAJlOOO(VCC=2.OV)
Input Rise and Fall Time { ty,tf 0 n 500(Vce=4.5V) ns | GND
0 v 400(Vce=6.0V) L
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC74P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. | TYP. | MAX.{ MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Viyg 4.5 3.15 - - 1 3.15 - Y
6.0 4,2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage V1L 4.5 - - 1.35 - 1.35 \Y
6.0 - - 1.8 ~ 1.8
2.0 1.9 2.0 - 1.9 -
Iog=-20zA | 4.5 4.4 | 4.5 - 4.4 -
High-Level Vin=
Vou 6.0 5.9 6.0 - 5.9 - v
Output Voltage Vew or V
IH L Top=-tma | 4.5 | 4.18] 4.31 - | 4.13| -
Iog=-5.2mA| 6.0 | 5.68| 5.80 -1 5.63 -
2.0 |~ - 0.0} 0.1 - 0.1
S Vi IoL=204A | 4.5 - | o0.0] 0.1 - 0.1
output Voltage | VOL o 6.0 - | o0.0] 0.1] - | 0.1} v
i IL) 1o =4mA 4.5 - |o0.17| 0.26{ - [ 0.33
Ipp=5.2mA | 6.0 - | 0.18] 0.26 - 1 0.33
Input Leakage _ _ + R
Current ItNy | Vin=Vee or GND 6.0 - | #0.1 1.0 A
Quiescent _
Supply Current Icc Vin=Vcc or GND 6.0 - - 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Vee MIN. | TYP.| MAX.| MIN. { MAX.
71 2.0 - 30 75 - 95
. tTLH
Output Transition 4.5 - 8 15 - 19 ns
i ETHL
Time 6.0 | - 70 13 - | 16
2.0 - 80 160 - 200
. ) tpLH )
Propagation Delay Time 4.5 - 20 32 - 40 ns
— tHHL
(CLOCK - Q, Q) P 6.0 - 170 27 - 34
2.0 | - 104 205 - 255
Propagation Delay Time| FPLH 4.5 B 26 4 _ 51
— T — toHL * ns
(CLR, PR - Q, Q) P 6.0 | - | 220 35| -] 43
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC74P/F

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tg=6bns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Voo | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 5 12 - 4 -
Maximum Clock fMAX 4.5 27 49 - 22 - MHz
Frequency 6.0 32 58 N 26 _
2.0 - 301 75 ~ 95
- tw(L)
Minimum Pulse Width 4.5 - 8| 15 ~ 19
tw(H)
(CLOCK) 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 - 4]
6.0 - - 0 ~
2.0 - 451 100 - 125
Minimum Removal Time trem 4.5 - 12 20 ~ 25
(CLR, PR) 6.0 - 0 17 - 21
Input Capacitance CIN - 5 10 - 10
Power Dissipation B a ~ _ pF
Capacitance CPD(I) >3

Note (1) Cpp 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)=Cep Ve fintIcc/2 (per FF)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ‘

TC74HC74P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

ICC(Opr) TEST CIRCUIT

T

CLOCK

t—————GND

/]

Von — Vom
Q Q
VoL Vou

trem

GND

V‘,/
Zm% - PR a

50% CLOCK

ZF_—‘——“ Voo
50%

GND

r—— V¢
J] 50%
GND

Trem

f2
pal

3 g CLR
p:

L I}

ke,

% Input transient time is the same

soql®:

ag that in case >f switching

characteristics test., f2 =1/ 2

SWITCHING CHARACTERISTICS TEST WAVEFORM

K =Vge

o

TpLH

GND
© o Vge —
PR
GND
TTHL
Von —
Q
‘pHL ———vor,
-~ tTLH
VoH
Q
VoL —
tpLH

50%

77

TOSHIBA



—T

OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%c 7 4HC 7 5 P/F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC75P/F 4-BIT D-TYPE LATCH

C2MOS technology.

. High Noise Immunity

the CMOS low power dissipation.

Symmetrical Output Impedance.

a time is retained at the outputs.

All inputs are

equipped with protection circuits against static

discharge or transient excess voltage.

FEATURES:
. High Speed....covveiiiiinnnn. tpd=i5ns(Typ.) at Vgg=5V
Low Power Dissipation........Icc=2#A(Max.) at Ta=25°C

VNIH=VHTL=28% Vee (Min.)
. OQutput Drive Capability......10 LSTTL Loéﬁs
A Togl=Ion=4mA

. Balanced Propagation Delays...tpLﬂzitpHL

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

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

Each latch has Q and 6>outputs (1Q thru 4Q and 16 thru 46).

The data applied

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

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

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

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

DIP16(3D16A-P

1

)

MFP16(F16GC-P)

PIN ASSICHMENT

Y
. Pin and Function Compatible with 741875 ag: M
ip Q2 5(] %Q
ep 02 wp A
TRUTH TABLE Ggz.4 [ B806:.2
i GND
INPUTS OUTPUTS Voo 5 21 n
— FUNCTION sp(s ufha
D ¢ Q 4p 7 00 3q
i H ~ s 9N 4q
H H L -
— (Top View)
X L Qn Qn LATCH
X : Don't care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA \

TC74HC75P/F

LOGIC DIAGRAM

Ba

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
f Ta=-40°C v 65°C
Supply Voltage Range \ - ©
PPLY & g ce 0.5v7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVect+0.5 v to 85°C derating
DC Output Voltage Vout -0.5vVgee+0.5 \ factor of -10mW/°C
- shall be applied
Input Diode Current Irg +20 mA until 300mW.
Output Diode Current Iok +20 mA
DC Output Current ToytT 25 mA
DC Vgc/Ground Current Ice +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW
Storage Temperature Tstg -65 1150 °C
Lead Temperature l0Osec TL, 300 °C

INPUT and OUTPUT EQUIVALENT CIRCUIT

INPUT - OUTPUT

GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC75P/F

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~6 \
Input Voltage VIN 0~Vge \
Output Voltage VouT 0~V¢e \
Operating Temperature Topr -40 ~ 85 °C
0~1000 (Vcg=2.0V)
Input Rise and Fall Time tr,tf {0~500 (Vgg=4.5V) ns
0~400 (Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40-857C UNIT
Vee MIN. [ TYP. | MAX. | MIN. | MAX.
2.0 1.5 - ~ 1.5 -
§i§EEL§Z§iage VIH 4.5 | 3.15| - - | 35| - v
6.0 4.2 - ~ 4.2 -
2.0 - - 0.5 - 0.5
Iizz;tezsitage VIL 4.5 - - la1as) - f1a3s] v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 ~ 1.9 -
_ Iog=—20uA 4.5 4.4 4.5 - 4.4 -
High-Level Von Y 6.0 | s.9| 6.0 -] s.9| - v
Qutput Voltage Vig or VIL
Iog=-4mA 4.5 4.181 4.31 - 4.13 -
Iog=-5.2mA | 6.0 5.68| 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
IoL=20sA 4.5 - 0.0 0.1 - 0.1
Low-Level Vin=
Output Voltage VoL Vig or VIL 6.0 - 0.0y 0.1 - 0.1 v
IoL=4mA 4.5 - 0.17] 0.26 - 0.33
IoL=5.2mA | 6.0 - ] 0.18] 0.26 - 10.33
ézi;‘zn];eakage Ity |VIN=Vce or GND 6.0 - - | $0.1| - | #1.0 "
gs;si;egﬁrrent Tcc {Vin=Vce or GND 6.0 - - | 2.0] - }20.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ]

TC74HC75P/F

AC ELECTRICAL CHARACTERISTICS

(CL,=50pF, Input ty=tf=6ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
— 2.0 - 30 75 - 95
L1td T
Ogtput Transition 4.5 B 3 15 _ 19
Time tTHL
6.0 - 7 13 - 16
2. - 60 120 - 150
Propagation Delay Time| tpLH 0
— 4.5 - 15 24 - 30
(DATA - Q, Q) EpHL
6.0 - 13 20 - 26
Propagation Delay Time| tpry 2.0 - 76 145 N 180
= 4.5 - 19 29 - 36
G-Q tpHL
6.0 - 16 25 - 31 ns
Minimum Pulse Width 2.0 - 30 75 - =
©) tyw (1) 4.5 - 8 15 - 19
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 P
Capacitance cep(D) - 48 - - -

Note (1) Cpp 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)=Cpp-Vee- f1N/4 (per Latch)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC75P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

IcC(opr) TEST CIRCUIT

g\ Vog=5V
A

D 50% 50% 7
GND
| tg th s th Voo
/ \ / \ Vee {012
a ——/ 50% \_/ 50% \—_— 05 e
Tty Cotw GND
P.G 1D 1Q—
t T S
~t—t=— "TLH ~=—f=— UTHL -
50% Von — 2D —
Q 50% ¢ 3D —
10% Y ——Vor, —— 4D 46: A
UpLH CpHL
UTHL CTLH A
VoH
e /
VoL
tpLH Input waveform is the same as that
in case of switching characteristics
test,
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C™MOS DIGITAL INTEGRATED CIRCUIT

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT/

TC74HC76P/

fi

i

PRELIMINARY

TC741C76P/F DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

FEATURES:
. High Spee

C2MOS technology.

excess voltage.

deviiiiiiiaia.,

. Low Power Dissipation
. High Noise Immunity

. Output Drive Capability

CMOS low power dissipation.

. Symmetrical Output Impedance.

. Wide Operating Voltage Range.

fMAX=6OMHZ (Typ L) at VCC:SV
Icc=2#A(Max.) at Ta=25°C

negative going transition of the clock pulse.

. Balanced Propagation Delays...tpLﬁgztpHL

-Vee(opr)=2V ~6V
. Pin and Function Compatible with 74LS76.

CLEAR and PRESET are independent of the

VNIB=VNTIL=28% Vgc(Min.)
10 LSTTL Loads
-1Tonl=Ior=4mA(Min.)

clock and accomplished by a low logic level on the corresponding input.

The TC74HC76 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon gate
It achieves the high speed operation similar to equivalent LSTTL while maintaining the

In accordance with the logic level given J and K input this device changes state on

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

lG%i%%%%%%%%%%%%%%%?
1

DIP16(3D16A-P)

1

MFP16 (F16GC—P)

TRUTH TABLE

PIN ASSIGNMENT

INPUTS OUTPUTS
—r — — FUNCTION
CLR | PR J K | CK Q Q
H X X X L H CLEAR
L X X X H L PRESET
L L X X X H H
H H L L 1 n | On NO CHANGE
H H L H 1 L H
H H H L K L
H H H H 1 Qn Qn TOGGLE
H H X X |l e | an NO CHANGE

X:Don't care

mili 16
1PR 2% 15
1CLE 3 )14
17 4[ 113
Vee 5[ ]12
zEK’eE A7 Qk——]ll
— HdoK _
2BR 7[___ e a}—{Jw0
20LR 8[] T 9
I
(TOP VIEW)

1K
1Q
1q
GND
2K
2Q
2q
RJ
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC76P/F

LOGIC DIAGRAM (1/2 Package)

CLOCK

PRESET &
CLEAR — E 'l:
K Q
<
T o 7 )
g &
ABSOLUTE MAXIMUM RATINGS
*
PARAMETER SYMBOL VALUE UNIT 500mW in the range of
Supply Voltage Range Vee -0.5n7 v Ta=-40"C~65°C.
: and from Ta=65°C up to
DC Input Voltage VIn ~0.5Vect0.5 \ 85°C derating factor
DC Output Voltage VouT -0.5 v VgcH0. 5 v of ~10mW/°C shall be
applied until 300mW.
Input Diode Current I1x +20 mA
Output Diode Current Lok +20 mA
DC Qutput Current TouT +25 mA
DC V¢g/Ground Current Ice +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW INPUT and OUTPUT
Storage Temperature Tstg -65 150 °C EQUIVALENT CIRCUIT
Lead Temperature 10sec Ty, 300 °C
Vee
RECOMMENDED OPERATING CONDITIONS o
PARAMETER SYMBOL “«LIMIT UNIT
Supply Voltage Vee v 206 INPUT
Input Voltage VIN T 0V
Output Voltage Vour 0vVee
Operating Temperature Topr -40 85 °c
0~ 1000(Vge=2.0v)
Input Rise and Fall Time | tp,tf 0 ~ 500(Vee=4.5V) ns GND

TOSHIBA

0 " 400(Vee=6.0V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT6P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. |MAX.
2.0 1.5 - ~ 1.5 -
High-Level _ _ -
Input Voltage VIiH 4.5 [ 3.15 3.15 \Y
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Toput Veltage | VIL 4.5 - - J1.35] - |1.35] v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
—_— Iog=-20sA | 4.5 | 4.4 4.5 - | 4.4 -
High-Level Vor 6.0 | 5.9 6.0 - | 5.9 - | v
Output Voltage v or V
TH oY VIL\ 1 p=-tmA | 4.5 |4.18[4.31| - |4.13| -
Iog=-5.2mA | 6.0 |5.68|5.80| - |5.63] -
2.0 - 0.0 0.1 - 0.1
S Ior=204A | 4.5 - | o.0] 0.1 - | 0.1
Low-Level v o 6.0 | - | 0.0f 0.1] - | o] v
Output Voltage oL Veu or V . .
I L) 1o7.=4mA 4.5 - |o0.17]o0.26| - |o0.33
Ior=5.2mA 6.0 - 0.18 ] 0.26 - 0.33
Input Leakage
Current IIN VIN=VCC or GND 6.0 - - 1'0. 1 - i'l .0 uA
Quiescent — - -
Supply Current Ice ViN=Vcc or GND 6.0 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tgf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITIO UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
tTLH 2.0 - 30 75 - 95
Output Transition . 4.5 - 8 15 - 19 ns
Time THL 6.0 - 7|l 13| - 16
toLH 2.0 - 76 145 - 180
Propagation Delay Time P 4.5 - 18 29 - 36| Ls
— tpHL
(CLOCK - Q, Q) P 6.0 | -] 15| 25| - | 31
. LH 2.0 - 92| 180 | - | 225
Propagation Delay Time tp 4.5 - 23 36 - 451 s
— — HL '
(CIR, PR - Q, Q) P 6.0 -1 20f 3| - | 38
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC76P/F

AC ELECTRICAL CHARACTERISTICS (C;=50pF, Input ty=tf=6ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION — UNIT
Vee | 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 -
2.0 - 30 75 - 95
. . tw(L)
Minimum Pulse Width . 4.5 - 8 15 - 19
[ tw(H)
(CLOCK) 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 - 25 75 - 95
Minimum Set-up Time tg 4.5 - 6 15 - 19 ns
6.0 - 5 13 - 16
2.0 - - 0 -
Minimum Hold Time th 4.5 - - 0 -
6.0 - - 0 -
2.0 - 35 75 - 95
Minimum Removal Time trem 4.5 - 20 - 19
(CLR, PR) 6.0 - 8 13 - 16
Input Capacitance CIN - 5 10 - 10
P : pF
Power Dissipation
Capacitance Cep(1) 47

Note (1) Cpp 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)=Cpp-Vec-fiNtIge/2 (per FF)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC76P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc{opr) TEST CIRCUIT
Ve Vee Voo

CLR a 50% PR 71150% l ]
—————— GND {———— aND S PN

P.G. ? - CK

EE— Veo — " V¢c .

CLOCK 50% TTLOCK 50% ¥ cir

N GND GND 3

rem trem
Vonr — VoH

q Input transition time 1is the same

as that in case of switching

— v

OL characteristics test.

50Q

/S Vco
KSO% Z
+——— anp
= lw
90 Vox Von
Q 50 q / 50%
- 0% tpyr [ VoL Vor,
UpLH — UTHL - tTIH € pHL CpLH
_ R 90% F‘ Vor Vou
@ 50%% Q 50%
10
N VoL — VoL
UpHL pLH tpLH tpHL

87 TOSHIBA



—T

OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%'CMHGHP

CIMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC77P  4-BIT D-TYPE LATCH

CMOS technology.

the CMOS low power dissipation.

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......... ...........tpd=15ns(Typ.) at Veg=5V
. Low Power Dissipation.........Icc=2#4A(Max.) at Ta=25°C
. High Noise Immunity........... VNIH=VNIL=28% V¢c (Min.)
. Output Drive Capability....... 10 LSTTL Loads

. Symmetrical Output Impedance..]Ipgl=IpL=4mA(Min.)
. Balanced Propagation Delays...tpLH ==tpHL

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

. Pin and Function Compatible with 74LS77

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

The TC74HC77P is a high speed CMOS 4-BIT D-TYPE LATCH fabricated with silicon gate
It achieves the high speed operation similar to equivalent LSTTL while maintaining
It contains two groups of 2-bit latches controled by a enable input (Gl:2 or G3-4),
The data applied to the data inputs (1D, 2D or 3D, 4D) are transfered to the Q outputs
(1Q, 2Q or 3Q, 4Q) respectively when the enable input (G1-2 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

i4

1

DIP14(3D14A~P)

PIN ASSIGNMENT

lDEl 14] iqQ
20(]2 13[] 28
Gz.4 3 21 @1.2
Voo Q¢ 11{] aND
3p s 10[] NC
u)gs 9] 3
Ne g~ 8] 4q
(Top View)

NC ! No Connection
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCTTP

LOGIC DIAGRAM

e1-212 a3 -4 W——l
a 1%, @p V2o
1D—1-[><:>— 14 14 3p -2 9 aq
Ba 2
Ba 20
2D-—§4:>§4 13 2Q 4D 6 8 4q
Za o
Ba Voo ¢ 4, GND : 12 P
TRUTH TABLE INPUT and OUTPUT
INPUTS OUTPUT EQUIVALENT CIRCUIT
F—— 5 G 9 FUNCTION
L H L -
H H H -
X L Qn Latch
: Don't care INPUT
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 v
DC Input Voltage VIN -0.5~Vect0.5 v
EELpUtPUt Voltage VouT -0.5~Veet0.5 )
Input Diode Current Itk +20 mA
Output Diode Current 10K *20 mA
DC Output Current IoUuT *25 mA
DC Vgc/Ground Current Icc 50 mA
Power Dissipation Pp 500% mW
Storage Temperature Tstg -65~150 °C
Lead Temperature 10sec T1, 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/°C
shall be applied until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC77P

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage vee 2~6 \
Input Voltage VIN 0~Vce v
Output Voltage Vout 0~Vee \
Operating Temperature Topr ~40~ 85 °C
0~1000 (Vgg=2.0V)
Input Rise and Fall Time tr,tg |0~500 (Vge=4.5V) ns
0~400 (Vgc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP.| MAX.| MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level _
Input Voltage VIH 4.5 | 3.15 3.1? v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage VI, 4.5 - - 1.35 - 1.35 \Y
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
= Ioy=-20x4 | 4.5 4.4 4.5 - 4.4 -
High-Level vor | o 6.0 | 5.9 6.0 -] s.9] -] v
Output Voltage | 'O |Vig or ViL : : : :
Iop=-4mA 4.5 | 4.18( 4.31 -] 4.13 -
Ioy=-5.2mA} 6.0 | 5.68] 5.80 - | 5.63 -
2.0 - 0.0{ 0.1 - 0.1
Low-Level ViN= Io1,=204A 4.5 ~ 0.0 0.1 - 0.1
w-Leve
. - . - 1
Output Voltage VoL Vig or VIN 6.0 0.0 0.1 0 v
IoL=4mA 4.5 - ] 0.17{ 0.26 - | 0.33
Iop=5.2mA | 6.0 - { 0.18] 0.26 - ] 0.33
Input Leakage _ _ _ _ +
Current Ity | VIN=Vcc or GND 6.0 10.1 +1.0 A
Quiescent _ _ _ _
Supply Gurrent Icc | VIN=Vgc or GND 6.0 2.0 20.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC77P

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

PARAMETER SYMBOL | TEST CONDTTION Ta=25°C Ta=-40-857C) yyrp
Vce | MIN.| TYP.| MAX.| MIN.| MAX.
5 o trim 2.0 - 30 75 - 95
T?;gut Transition o 4.5 _ 8 15 _ 19
6.0 - 7 13 - 16
Propagation Delay Time toLH 2.0 - 60 | 120 - 150
(DATA - Q) o 4.5 | - 15 | 24| - 30
6.0 - 13 20 - 26
Propagation Delay Time tpLH 2.0 - 75 | 145 - 180
© - Q CpHL 4.5 - 19 29 - 36
6.0 | - 161 25| - 31 | e
2.0 - 30 75 - 95
Minimum Pulse Width tw (1) 4.5 _ 3 15 _ 19
@ 6.0 | - 71 13| - | 16
2.0 - 5 50 - 65
Minimum Set-up Time tg 4.5 - 1 10 - 13
6.0 - 1 9 - 11
2.0 - - 25 - 30
Minimum Hold Time th 4.5 - - 5 -
6.0 - - 4 -
Input Capacitance CIN - 5 10 - 10 oF
zzgiiigiiiipatl°“ Cpp (1), - 27 - - -

Note (1) Cpp 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)=Cpp-Vec-f1nticc/4  (per Latch)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC77P

AC CHARACTERISTICS TEST WAVEFORM

I¢c(opr) TEST CIRCUIT

50 %

tpLH

LpHL

Voo~ 5V
A
I Vee
G1,2

G3,4
P.G 1D 1
% 2D 2Q |—
3D 3Q —
4D 4Q H——
”r

# Input waveform is the same as that
in case of switcning characteristics
test.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT/

C?MOS DIGITAL INTEGRATED CIRCUIT Tc 7 4 Hc 8 5 P/

PRELIMINARY

TC74HC85P/F 4-BIT MAGNITUDE COMPARATOR

The TC74HC85 is a high speed CMOS 4-BIT MAGNITUDE COMPARATOR fabricated 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-bit 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 ...........0.... tpd=24ns(Typ.) at Vge=5V
+ Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C
* High Noise Immunity ........ VNTE=VNIL=28% Vcc(Min.)
+ Output Drive Capability ........c..e.. 10 LSTTL Loads
« Symmetrical Qutput Impedance .......... lIoH[=IoL=4mA
» Balanced Propagation Delays .........veven. £pLH* tpHL
* Wide Operating Voltage Range ....... Vee (opr.)=2V v 6V DIP16(3DL6A-P)
» Pin and Function Compatible with 74LS85
16

ABSOLUTE MAXIMUM RATINGS 3

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7 PIN ASSIGNMENT
DC Input Voltage VIN -0.5%Vect0.5
DC Output Voltage Vout =0.5 Veet0.5 v \_J
Input Diode Current It +20 mA Bs 1] 16 vee
Output Diode Current Iok +20 mA a<B 1N 2[] [J1s a3
DC OQutput Current Iyt +25 mA a=pm s J1e »2
DC Vee/Ground Current Icc +50 mA a> 4[] Jis a2
Power Dissipation ) Pp 500 (DIP)* mW A28 00T e E ]12 =

; 180 (MFP) A=B0UT 6 [] J11 =
Storage Temperature Tstg -65 " 150 °C s<povr 7] 1o a0
Lead Temperature 10sec | TL 300 °C owp 8] e ®0
* 500mW in the range of Ta=-40°65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC85P/F

LOGIC DIAGRAM

OUTPUTS

e} <+ N el <+
n = ~ i 3 - > 3 n o o
b 2 o ~
82 02 ER R R 2 Yy L4
“
COMPARING INPUTS CASCADING INPUTS
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC85P/F

TRUTH TABLE

CASCADING
. TPUTS
COMPARING INPUTS INPUTS ouTEY
A>B(A<B|A=B|A>B|A<CB|A=B
43> B3 bid X X X X X H L L
AZ=B3 A2> B2 X X X b4 X B L L
A3=B3 AR=B2 A1>B1 X X X X H L L
AZ=B3 AR=B2 A1=B1 A0 >BO X X X H L L
L L L H H L
% x H L L " X :DON'T CARE
A3=B3 , AR=B2 , Al=Bl , AO=BO- L B L L H L
. H L L H L L
H H L L L L
A3Z=B3 AR=B2 Al=Bl A0< BO X X X L H L
AZ=B3 AZ=B2 A1< Bl X X X X L H L
A3=B3 A2 BR X X X X X L H L
A3 B3 X X b4 X X X L H L
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 206 v
Input Voltage VN 0~ Vee v
Qutput Voltage Vout 0~ Vee v
Operating Temperature Topr ~40 v 85 °C
Input Rise and Fall Time |ty, tf{0~1000(VeC=2.0V) INFuT
0 ~500(Vee=4.5V) ns
0 ~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARA T . Ta=25°C Ta=-40~.85°C ONTT
METER SYMBOL EST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level 2.0 1.5 - - 1.5 -
Viy 4.5 | 3.15 - - 3.15 - v
Input Voltage
6.0 - - 4. _
2.0 - - 0.5 - 0.5
ﬁow’Le;ei V1L 4.5 | - - |1.35) - | 1.35] v
t t
fiput Yo tage 6.0 | - - 11| - |18
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC85P/F

DC ELECTRICAL CHARACTERISTICS (Continued)

PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-400857C UNIT
Ve | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 (1.9 2. - 1.9 -
-V Iauy=-20pA 4.5 | 4.4 4.5 - 4.4 -
High-Level v ViN=Vin OH 6.015.9 |6 - 5.9 -
OQutput Voltage OH or Vi, Y
Tog=-4mA  [4.5 (4.18 | 4.31 | - 4.13) -
Iog=-5.2mA{6.0 | 5.68 | 5.80 - 5.63 -
2.0 ~ 0.0 0.1 - 0.
= In7=20pA 4.5 - 0.0 0.1 - 0.
Low-Level Yt ot 6.0 - |0.0 |0.1 0.1
V - . . - -
Output Volt OL v
utput Yottage o VIL | 1g=4mA  |4.5| - |0.17}0.26| - | 0.33
IgL=5.2mA 6.0 - 0.181]0.26 - 0.33
Input Leakage )
gurrent Iy | ViN=Veg or GND 6.0 | - - p0.1 ¢ - 1210
WA
Quiescent -
Supply Current Ice | Vin=Vgg or GND 6.0 - - 4.0 - ]40.0
AC ELECTRICAL CHARACTERISTICS  (Cr=50pF, INPUT tr=tg=bns)
PARAMETER SYMBOL 25°C a0 B¢
A TEST CONDITION
0 Ve | MIN. | TYP. |MAX. [ MIN. | MAX, UNIT
oL 2.0l - 0] 75 | - 95
OQutput Transition Time 4,5 - 8 | 15 - 19
t
THL 6.0{ - 7113 | - 16
2.0 - 112 230 - 290
Propagation Delay Time | tPLH
(p g y 4.5 - 28 | 46 - 58 | ns
A, B - OUT
, ) tpHL, 6.0 - 26 | 39 | - 49
Propagation Delay Time |tpry 2.01 - 60 1120 - 150
4.5 - 15 24 - 30
(CASCADE - OUT)
tpHL 6.0 - 13 | 20 - 26
Input Capacitance CIN - 51 10 - 10
F
Power Dissipation CPD(l) - 28 - - - i
Capacitance

Note(l) Cpp 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.)=Cep * Voo * fin +Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC85P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

Icc(opr) TEST CIRCUIT

éns éns Voo =5V
i Vco A
INPUT 50% J&S
—nos  _________ GND 5By
ce
s = ol »>5
™ VOH A=R -
IN-PHASE 2Uk J\
OQUTPUT 50% N . OUTPUTS
10% r———— Vor | OTHER —
tpLH tpHL . INPUTS
v,
oH
OUT-0F-PHASE / GND
50% 4
OUTPUT
Vor .
tpHI, tp1H % INPUT WAVEFORM IS THE SAME AS
THAT IN CASE 0F SWITCHING
CHARACTERILSTICS TREST.
TYPICAL APPLICATION
N-BIT CASCADE CONNECTION
(A) DATA

(L8B)

AQ Al ARAD

P4

A4 AD A6 A7

!

(MSB)

------"An

!

A>B1N === F—= A>BoyrT
A=BIN— HC8 5 HC85 e HC85 f—= A=3BogrT
A<BIN_—’- b m e et - A<B0UT
BO B1 B2 B3 B4 B5SBSB?  __.__.__
(LSB) (MSB)
(B) DATA
CASCADING INPUTS OUT PUTS
COMPARING INPUTS
A>B | a=B | A<B A>B A=B | A<(B
(a) > (B) X x X 5 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 B
X :DON'T CARE
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OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%C 7 4Hc 8 6 P/ F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC741iC86P/F QUAD EXCLUSIVE OR GATE

C2MOS technology.

CMOS low power dissipation.

output.

excess voltage.

Input and output buffer are installed, which enables high noise immunity and stable

The TC74HC86 is a high speed CMOS QUAD EXCLUSIVE OR GATE fabricated with silicon gate

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

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

FEATURES:

. High Speed......ccivviiiiennn tpd=l3ns(Typ.) at Veg=5V
.Low Power Dissipation.......... Igc=1#A(Max.) at Ta=25°C
. High Noise Immunity........... VNIH=VNIL=28% Vcc(Min.)
. Output Drive Capability....... 10 LSTTL Loads

. Symmetrical Output Impedance..]Igyi=Ipr=4mA(Min.)
. Balanced Propagation Delays...tpLH:;tBHL

1A lD
18 20

DIP14(3D14A-P)
. Wide Operating Voltage Range..VCC(opr)=2V-6V
. Pin and Function Cempatible with 741586 14
T
MFP14(F14GB-P)
LOGIC DIAGRAM (per Gate) PIN ASSIGNMENT
\_/

Vg

] s
] 13
] 12
In
] 10
] o

D

1 s

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC86P/F

ABSOLUTE MAXIMUM RATINGS

*
500mW in the range of

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5Vv7 v Ta=-40°C ~65°C.
and from Ta=65°C up to
DC Input Voltage VIN -0.5vVeet0.5 \ 85°C derating factor
DC Output Voltage Vout -0.5Vee+0.5 v of -10mW/°C shall be
Input Diode Current Ik £20 mA applied until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Iout +25 mA
DC Vge/Ground Current Ice +50 mA
Power Dissipation Py 500(DIP)*/180(MFP)| mW INPUT and OUTPUT
Storage Temperature Tstg -65 150 °c EQUIVALENT CIRCUIT
Lead Temperature lOsec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v INPUT
Input Voltage VIN 0vVec
OQutput Voltage Vout 0vVee
Operating Temperature Topr -40 85 °C
0O lOOO(VCC=2.0V)
Input Rise and Fall Time | ty,tf 0~ 500(Vee=4.5V) ns
0 v 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Voo | MIN. | TYP. ] MAX. | MIN. | MAX.
2.0 1.5 ~ ~ 1.5 -
High-Level
. . - - .15 - v
Input Voltage VIH 5 3.1 3
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
. - -] 1.35 - ]1.35 \Y
Input Voltage VL 4.5 3
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Iog=-20xA | 4.5 4.4 4.5 - 4.4 -
; VIN=
High-Level Vou 6.0 | s.9| 6.0 - | 5.9/ - | v
Output Voltage v v
IH OF VILitap=-4mA | 4.5 | 4.18] 4.31 - | 4.13 -
Tog=-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 [a=-40-85"C | ynir
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
~ To1=20uA | 4.5 - | 00| 01| - | 01
Low-Level Vin=
output Voltage | VOL ; ; 6.0 -l o0} 01| - | o01] v
IH OF VIL |141=4mA 4.5 - |0.17]0.26 - 10.33
I0L=5.2mA 6.0 - 0.18 ] 0.26 - 0.33
Input Leakage _ _ o+ _ 1+
Current I1N  |ViN=Vec or GND 6.0 0.1 1.0 A
Quiescent _ _ B _
Supply Current Icc VIN—VCC or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=bns)
PARAMETER SYMBOL | TEST CONDITION Ta=25'C Ta=-40~85"C | iy
Vee MIN. | TYP. | MAX. | MIN. | MAX.
¢ 2.0 - 30 75 - 95
. TLH
Output Transition . 4.5 - 8 15 - 19 ns
i THL
Time 6.0 - 71 13| - 16
2.0 - 64 120 - 150
) CpLH
iigiagatlon Delay CpHL 4.5 - 16 24 - 30 ns
6.0 - 14 20 - 26
Input Capacitance CIN - 5 10 - 10
Power Dissipation PF
- 34 - - -
Capacitance Cpp(1)

Note (1) Cpp 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)=CeD-Vec- fintIce/é (per Gate)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC86P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT

SW

£

500

—

— Voe

o

Vout

(SW=GND)

Vour

(SW=V¢go)

6ns

-t

Veo =5V

Input waveform is the same
a8 that in case of switching
characteristics test.
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——TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

igc 74Hc 1 D 7 P/F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC107P/F DUAL J-K FLIP FLOP WITH CLEAR

The TC74HC107 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon
gate C?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 ....... et fMAX=52MHZ (Typ. ) (Voc=5V)

+ Low Power Dissipation ....... Icc=2pA(Max.) (Ta=25°C)

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

« Output Drive Capability ..... e 10 LSTTL Loads

« Symmetrical Output Impedance ..... |Tog|=IopL=4mA(Min.) bPIP14(3D14a-P)
« Balanced Propagation Delays ............... EpLHSLpHL L

« Wide Operating Voltage Range ....... Vee(Opr.)=2Va 6V

1

*+ Pin and Function Compatible, with 74LS107
MFP14(F14GB-P)

ABSOLUTE MAXIMUM RATINGS PIN ASSTIGNMENT
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5v7 v 5 1] 914 Yoo
DC Input Voltage ViN -0.5vVecet0.5 1T 2] (113 10IR
DC Output Voltage Vour ~0.5vVeet+0.5 v o
1 30 ]12 18K
Input Diode Current I1x £20 mA
- 1K 4E Jll 2K
Output Doide Current ok +20 mA
DC Output Current Loyt £25 mA R bq Jio 208
DC V¢c/Ground Current Icc +50 maA <Q 6D ]9 2TK
Power Dissipation Pp 500(DIP)§180(MFP - GND 7E ]2 o7
Storage Temperature TsTg =65 150 °C (TOP VIEW)
Lead Temperature 10 sec| Tp 300 °C

* 500mW in the range of Ta=~40°C"V65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC107P/F

TRUTH TABLE

INPUT and OUTPUT
EQUIVALENT CIRCUIT

INPUTS OUTPUTS CUNCTION
TLR J K TK Q Q
L X X X L H Clear
H L L 1 Qn Qn No Change
H L H L L
H H L 1 H L -
H H H T | @ an Togg 1o
4 X X _j. Qn Qn No Change

LOGIC DIAGRAM (1/2 Package)

Voo Ve

INPUT

GND GND

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT

Supply Voltage Vee 26

Input Voltage ViN C0a vee

Output Voltage VouT 0~ Vee

Operating Temperature Topr =40+, 85 °C
0"V 1000 (Vee=2.0V)

Input Rise and Fall Time | tp,tg 0 v 500 (Veg=4.5V) ns
0 ~ 400 (Vge=6.0V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC107P/F

DC ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL|  TEST CONDITION Ta=25°C Ta=—d0v857C) it
Ve | MIN. | TYP. | MAX.| MIN.| MAX.
. . 2.0 1.5 - - 1.5 -
High-Leve
& ViH 4.50 3.15] - - - | 3.5 - v
Input Voltage
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
VIiL 4.5 - - 1.35| - 1.35 v
Input Voltage
6.0| - - 1.8 - 1.8
2.0] 1.9 | 2.0 - 1.9 -
Iou=~20pA | 4.5( 4.4 [ 4.5 - b4 -~
. Vo
High-Level vou | 6.005.9 (6.0 - | 59| - | v
Qutput Voltage
put Yoltag Vie ©F VIL [ Tou=-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=20uA - _
Low-Level . oL=20u 4.5 0.0 | 0.1 0.1
Qutput Voltage VoL N 6.0 - 0.0 0.1 - 0.1 v
Vin or VIL | 1op=4mA 45| - |o.17]0.26] - | 0.33
Lop=5-2mA | ¢ of - 0.18| 0.26] - | 0.33
Input Leakage 1 _
Current IN | ViN=Vgc or GND 6.0 - - |#0.1 - }*1.0
Quiescent A
Supply Current Tec | Vin=Vec or CND 6.0 - - 2.0 - 120.0
AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input ty=tg=bns)
Ta=25°C Ta=-40185°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vce| MIN.| TYP.| MAX. | MIN. | MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time 4,57 - 8 15 - 19
ETHL
6.0 - 7 13 - 16
Propagation Delay Time tpLH 2.0 - 84 165 - 205
— 4.5 - 21 33 - 41 ns
(CK - [0)] t
O Q pHL 6.0| - 18| 28| - | 35
Propagation Delay Time | tpLH 2.0 - 116 1 220 - 273
— — 4.5 - 29 bé - 55
(CIR - Q, @) FpHL 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 v - UNIT
cc | MIN. | TYP. | MAX. | MIN.| MAX.
2.0 - 30 75 -
Minimum Pulse Width Ly (L) 95
4.5 - 8 15 - 19
K t
c© w (B 6.0| - 7] 13| - 16
Minimum Pulse Width 2.0 - 40 | 100 | -} 125
— Lw(L) 4.5 - 10 20 - 25
(CLR) 6.0 - 9 17 - 21
2,0 - 30 75 - 95
Minimum Set-up Time ts 4,51 - 8 15 - 19
6.0 - 7 13 - 16
ns
2.0 - N 0 -
Minimum Hold Time th 4.5 - - 0 -
6.0 - - 0 -
Minimum Removal Time 2.0 - - 25 - 30
___ trem 4.5| - - 50 - 6
(CLR)
6.0 - - 5 - 5
Input Capacitance Cin - 5 10 - 10
Power Dissipation Con(1) pF
Capacitance PD - 46 - - -

Note (1

) Cpp 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.) = Cpp * Ve * fin + Icg/2 (per Circuit)

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT
/7 Vee [Vee
CL [ 50% 7;_
),‘_——_ GND -l CLR o
Vee P.G. C K
o 50% ; g L T
trem oD . GND

Von
Q
% 1 TRANSITION TiME OF INPUT WAVEFORM
— VoL

IS THE SAME AS THAT IN CASE OF
SWITCHING CHARACTERISTICS TEST.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC107P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

vee Vee
J CLR—\ 0%
IS GND
(s s th bw
- . Ve — Vee
CK u 50% =7
- - GND ———————GND
TLH THL
.’—__
0% Vou 7 VOH
Q .
S0% 0
10 X~ VoL , VoL
tpLy YpiL, pitL,
b, YrLH
90% F‘VOH VoH
50% l Q
aq 104 \
Q 2 VoL - VoL
U pliI, 'oLH YpLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA;

CMOS DIGITAL INTEGRATED CIRCUIT

TC74HC109

TC74HCT09P DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

PRELIMINARY

The TC74HC109 is a hgih speed CMOS DUAL J-K FLIP FLOP fabricated with silicon gate

C2M0S 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.
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

. Low Power Dissipation

. High Noise Immunity

. Output Drive Capability.....

fMAX=60MHz (Typ.) at Vgg=5V
Ioc=22#A(Max.) at Ta=25°C

VNIB=VNIL=287% Vcc(Min.)

..10 LSTTL Loads

. Symmetrical Output Impedance.. |Iggl=Ipp=4mA(Min.)

. Balanced Propagation Delays...tpLH==tpHL

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

. Pin and Function Compatible with 74LS10¢

CLEAR and PRESET are independent of the

16

DIP16(3D16A—P)

TRUTH TABLE

PIN ASSIGNMENT

INPUTS OUTPUTS FUNCTION
CIR | PR K | CK | Q Q 1CTIR ], 16 FIVCG
L i X X X L H CLEAR gz 15 [ 20TR
H L X X X i L PRESET K []3 14 ] 27
L L X X X | H H 0K [la 1300 28
= 1PR
H H L H | f | Qo | Qn | NO CHANGE Os 12 1 20k
1 6 11 ) 2PR
H H L L] L H < 0 1 #PR
i g~ 10 [J 2q
H H i i F E L anD (8 s [Qzq
H H H L ¥ Qn Qn TOGGLE
— (Top View)
H H X X T Qn Qn NO CHANGE
X : Don't care
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC109P

LOGIC DIAGRAM

(1/2 Package)

CLOCK —Do

0~400(Vge=6.0V)

PRESET —— g ?
Ay — q:> __
= Q
! _ jf
3 >0 2 Q
&

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT #* 500mW in the range of

Ta=-40°C~ 65°C.
Supply Voltage Range Ve -0.5~7 Y and from Ta=65°C up to
DC Input Voltage VIN -0.5~V¢ct+0.5 \Y 85°C derating factor
of -10mW/°C shall be
DC Output Voltage VouT -0.5~Vgct0.5 v applied until 300mW.
Input Diode Current 11K 120 mA
Output Diode Current 1ok 120 mA
DC Output Current TouT 125 mA
DC Vee/Ground Current Ice 150 mA
Power Dissipation Pp 500%* mW
Storage Temperatur T -65~ 150 °C
ge “emperature stg INPUT and OUTPUT

Lead Temperature l0sec Ty, 300 °C EQUIVALENT CIRCUIT
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~6 . v
Input Voltage VIN 0~Vce v INPUT
Output Voltage Vout 0~V¢e v
Operating Temperature Topr -40 ~ 85 °C

0~1000 (V=2 0V)

Input Rise and Fall Time tr,tf |0~500(Vge=4.5V) ns oND

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC109P

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 ~ - 1.5 -
High-Level
Input Voltage VIH 4.5 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 \Y%
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
e Iog=-20xA 4.5 4.4 4.5 - 4.4 -
High-Level IN™ B B
Output Voltage VoH Vig or VL 6.9 >-91 6.9 >-9 v
ToH=-4mA 4.5 4.18 | 4.31 ~ 4.13 -
Iog=-5.2mA | 6.0 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
. ToL=20#A | 4.5 - | o.0f 0.1f - | 0.1
Low-Level INT
Output Voltage VoL VI or VIL 6.0 - 0.0] 0.1 - 0.1 v
Ipp=4mA 4.5 - 0.17( 0.26 - 0.33
IOL=5.2mA 6.0 - 0.18 1 0.26 - 0.33
Input Leakage - +
Current Ity |ViIN=Vgc or GND 6.0 - - (0.1 - | £1.0 "
Quiescent _ B _
Supply Current Icc |Vin=Vee or GND 6.0 - 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°(|
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
— 2.0 - 30 75 - 95
Oytput Transition 4.5 _ 8 15 _ 19 as
Time tTHL
6.0 - 7 13 - 16
Propagation Delay Time| tpLy 2.0 - 84 165 - 205
(CLOCK - Q, 6) tpHL 4.5 - 21 33 - 41 ns
6.0 - 18 28 - 35
Propagation Delay Time tpLH 2.0 - 96 190 - 240
(Eﬁ, R - Q, 6) CpHL 4.5 - 24 38 - 48 ns
6.0 - 20 32 - 41
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC109P

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION UNIT
vee MIN.| TYP.| MAX MIN. | MAX.
2.0 6 14 - 5 -
Maximum Clock
Frequency fMAX 4.5 30 57 - 24 - MHz
6.0 35 67 - 28 -
Minimum Pulse Width tw(L) 2.0 - 30 75 - 9
(CLOCK) b () 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 - 5 13 - 16
2.0 - - 0 - Q
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
- - 1
Minimum Removal Time 2.0 40 100 25
(Efﬁ, TR) trem 4.5 - 10 20 - 25
6.0 - 9 17 - 21
Input Capacitance CIN - 5 10 - 10
Power Dissipation pF
Capacitance Cpp (1) - 47 - - -

Note (1) Cpp 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)=Cpp-Voc-fin+Ice/2  (Per

FF)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC109P

SWITCHING CHARACTERISTICS

TEST WAVEFORM

Icc(opr) TEST CIRCUIT

CLR Z‘ 50 %

CLOCK

1’rem

50%

CLOCK

J or K 50%
L t 8
%j

tplH =

50Q

Input transition time is the same
as thut in case of switching

characteristics test.

g PR

K omr 8

CL;} 0%
Tw

Cpr
th,H

Vee

GND

§5O %% 7
Ty
/S VoH
] 50 %
13p LH

m
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OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

gc 74HC 1 1 2 P/F C!MOS DIGITAL INTEGRATED CIRCUIT

I

~ PRELIMINARY

TC74HC112P DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

The TC74HC112 is a high speed CMOS DUAL J-K FLIP FLOP fabricated with silicon
gate C2M0S 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 ......ceivveunsn fMAX=58MHz (Typ.) at Vgg=5V

* Low Power Dissipation ....... Igcg=2pA(Max.) at Ta=25°C

* High Noise Immunity .......... VNIH=VNIL=28% Voo (Min.)
¢ Output Drive Capability ......eese..e.. 10 LSTTL Loads
* Symmetrical Output Impedance ..... |Igg|=Iop=4mA(Min.)
* Balanced Propagation Delays .....ecovenn. «ee. tpLHStPHL

* Wide Operating Voltage Range ........ Ve (Opr.)=2v 6V DIP16(3D164-P)

* Pin and Function Compatible with 74LS112

16

1
ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7
PP PIN ASSIGNMENT
DC Input Voltage VIN 0.5 Veet0.5
IDC Output Voltage VouT 0.5 Vect0.5 | v N e W
Input Diode Current 11K +20 mA 10K 1] 16 voo
1K 2 STR
Output Diode Current Iok +20 mA D ]15 1?3?
7 3 14 2CLR
DC Qutput Current IouT 25 mA - { D o
DC Vgc/Ground Current Icc +50 mA 1PR 4[] (J1s 2CK
Power Dissipation Pp . W 1 (] 12 2k
[500(DIP)/180(MFP) 1 6 11 27
Q
i 2 10 2FR
Storage Temperature Tstg -65 " 150 °C @ (] i}
S GND 9 =2
Lead Temperature 10sec | TL 300 c BE i Q
* 500mW in the range of Ta=~40°C~65°C and from Ta=65°C (ToP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC112P/F

TRUTH TABLE

— Lurole — OUTPUT_S FUNCTION
CLR PR J K CK Q Q
L H X X X L H CLEAR
H L X X X H 1 PRESET
L L X X X H u
H H L L S Qn Qn NO CHANGE
H H L H =N L H
1 i ® Ll L
H H H H L an qn TOGALE
" H X X Ky Qn an NO CHANGE
X : Don’t care
LOGIC DIAGRAM (1/2 Package)
CLOCK ¢
é
PRESET
CLEAR — { [
K Q

J__Do; ¢ g >0
¢ [

INPUT and QUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT

Supply Voltage Vee 276 v

Input Voltage Sl vin | onvee v

Output Voltage | Vour |  O~vVee | V|

Operating Temperature M;_“—HT:EI:777'7'/7‘147&*}/3?%——_&" (73~

INPUT
Input Rise and Fall Time |ty, tg01000(Vee=2.0V)

0 ~ 500(Vcc=4.5V) ns
0 ~ 400(Vce=6.0V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC112P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40.85°C N
PARAMETER SYMBOL TEST CONDITION Voo TMIN. | Tvp. | MAX. | MIN. | ¥AX. IT
High-Level 2.0 1.5 - - 1.5 -
VIH .5 15| - - 3.15| - \
Input Voltage
6.0 - - -
2.0 | - - 0.5 - 0.5
LOW-LeVGi Vi, 4.5 | - - | 1.35] - 1.3 Vv
Input Voltage 6.0 _ _ 1.8 _ 1.8
2.0 1.9 2.0 - 1.9 -
. 4.5 4.4 .5 - A -
. Vin=Vry | fou=-20uA
High-level - 6.05.9 6.0 | - 9 | - v
Output Voltage L or Viy,
Tog=—4mA [4.5 14,18 |4.31| - 4,13 -
Tog=-5.2mAl6.0 | 5.68 | 5.80 | - | 5.63] -
2.0 - 0.0 (0.1 - 0.1
_ = 4.5 - 0.0 | 0.1 - 0.1
VIN=V1H ToL 20pA .
Low-Level v 6.0 - 0.0 J0.1 | - [0.1 |
t Volt OL
Oueput Voltage or VIL [ poi-4mA |45 | - |0.17]0.26] - | 0.33
ToL=5.2mA 6.0 | - 0.18]0.26| - 0.33
— 1
Input Leakage
B rene OB Ty | Vin=Vcg or GND 6.0 - - 0.1 | - [:1.0
(Quiescenc | w
ulescen
Vin=V ND - - 2. - |20.0
Supply Current Tee v=VYcc or G 6.0 0
AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input t,=tg=6ns)
PARAMETER SYMBOL| TEST CONDITION Ta=257¢ fa=—0"857C UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
t 2.0 - 30 75 - 95
- , TLH
Output Transition Time 4.5 - 8 15 - 19
ETHL 6.0 - 7 13 - 16
2. - 76 150 - 190
Propagation Delay Time tpLH 0
- _ t 4.5 - 19 30 - 38 ns
(CLOCK - Q, Q) pHL 6.0 - 16 26 - 33
Propagation Delay Time | LpLH 2.0 - 92 | 180 - 225
- -~ . 4.5 | - 23 36 - 45
(CIR, PR ~ Q, Q) pHL 6.0 | - 20 | 31 | - 38
Maximum Clock faax i‘g 33 ;g - 25 - it
. - - z
Frequency 6.0 35 62 - 28 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC112P/F

AC ELECTRICAL CHARACTERISTICS (Cr=50pF, Input tr=tf=6mns)

=950 = °
PARAMETER SYMBOL| TEST CONDITION Ta=25"C Ta=-40n857C UNIT
Vee| MIN.| TYP.| MAX.| MIN.|MAX.
Minimum Pulse Width Lw(L) 2.0 - 30 73 - is
. 4.5 = 8 15 - 9
Ly (H
(CLOCK) w(H) 6.0 - 71 13| - | 16
Minimum Pulse Width 2.0 - 30 75 - 95
t
— w(L) 4.5 - 8 15 - 19
(CLR, PR) 6.0 - 7] 13| - | 16
2.0 - 30 75 - 95
Minimum Set—up Time ts 4.5 - 8 15 - 19 | D8
6.0 - 7 13 - 16
2.0 - - 0 - 0
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
Minimum Removal Time trem 2.0 - 40 100 - | 120
S 4.5 - 10 20 - 24
(CLR, PR) 6.0/ - 9| 17| - | =
Input Capacitance CIN - 5 10 - 10
PP pF
Power Dissipation C
Capacitance PD(1) - 54 - - -

Note (1) Cpp 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.) = Cpp * VCC . fIN + Icc/z (per circuit)

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr.) TEST CIRCUIT
v v ' Veg=5V
— ec ce
CLR /Z5O% R Yoom __g
D ND
N @ L[, L
P.G.
Voo Voe . ' g K
TIOGE 50% LOGK 50% *lg 4x a
GND T GND 2
trem rem| g ’L
Vou — Vou 3 INPUT TRANSITION TIME IS THE :
Q a SAME AS THAT IN CASE OF SWITCH-
—— VoL VoL ING CHARACTERISTICS TEST.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC112P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

K=Vge

Voo —\ Veo
CLR 50% 50% \—
GND GND

| ¢ |
Voo ——\ Vee
U t _
CLOCK U"/——\M PR 50%
aGND — GND
lf'r LH YT HL Ty
50% j& VoH T /“_’—— Von
Q 50% i Q 7 5 0%
10% FpHL | *—— Vor . Vo
tpLE STHL . triH pHL ‘pLH
_:__._ v
20% Von OH
3 50% Q 50%
10% < VoL — N VoL
CpHL tpLH T pry PHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ——

C2MOS DIGITAL INTEGRATED CIRCUIT TC 74Hc 1 1 3%

PRELIMINARY
TC74HC113P DUAL J-K FLIP FLOP WITH CLEAR

The TC74HC113 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 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 (CR).

The Preset function isaccomplished 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 ............... fuax=63MHz(Typ.) at V=5V
« Low Power Dissipation ...... Igc=2uA(Max.) at Ta=25°C
+ High Noise Immunity ....... .. VNIH=VNIL=287 Vec(Min.)
* Output Drive Capability ........... ... 10 LSTTL Loads

+ Symmetrical Output Impedance .... IIOH|=IOL=4mA(Min.)
* Balanced Propagation Delays ..........c.0.. tpIHSLpHL
+ Wide Operating Voltage Range ....... Vee(Opr.)=2V 6V
*+ Pin and Function Compatible with 74LS113

ABSOLUTE MAXIMUM RATINGS DIP14(3D14A-P)

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range v -0.5~7

° — e PIN ASSIGNMENT
DC Input Voltage VIN -0.5" Vecot0.5
DC Output Voltage vour =0.5 Vpet0.5 —
Ehput Diode Current I1x +20 mA 0K [ ] 1e oo
Output Diode Current Tok +20 mA ® 2] iz 26%
DC Output Current Tout - +25 mA 1 s[] e 2k
DC V¢e/Ground Current Icc B +50 mA T98 4[] Tt 29
Power Dissipation Pp 500% mW
1Q 5[ ]10 2 PR

T T T K s 9 2
Storage Temperature Tstg -65" 150 °C E I Q
Lead Temperature 10sec | TL 300 °C @ND 7 ] e%a
% 500mW in the range of Ta=-40°Cv65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC113P

TRUTH TABLE
= L — ouTIuTS FUNCTION
PR J K CK Q Q
L X X X H L Clear
B L L 1 Qu Zﬂ No Change
H L H ES L H -
H H L RS H L _
H H H = Qn Qn Toggle
H X X | an Qn | No Change X:DON'T CARE

LOGIC DIAGRAM (1/2

Package)

—>o>o— ¢

o1

Al

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y
Input Voltage VIN 0~ Veg v
Output Voltage Vout 0~ Ve
Operating Temperature Topr ~40 85 °C
Input Rise and Fall Time |ty, tg0~1006(VCe=2.0V
0 ~500(Vee=4.5V) ns
0 + 400(Vce=6.0V)

INPUT

GND QN

OUTPUT

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC113P

DC ELECTRICAL CHARACTERISTICS

o Ta=25°C Ta=-40185°C .
PARAMETER SYMBOL TEST CONDITION MIN. 1 TyP. | MAX. | MIN. | MAX. UNIT
High-Tevel L.5 - - 1.5 -
VIH 3.15 1 - - 3.15| - v
Input Voltage
4.2 - - 4.2 -
- - 0.5 - 0.5
Low-Level VL - - 1.35] - 1.35) v
Input Voltage 1.8 1.8
e e P SR ) R N
| 1.9 2. - 1.9 -
Von=V C Tog=~20uA 4.4 4. - 4.4 -
High-Level v INZHIH 0 59 16 I _
Output Voltage OH or Vy;, T v
¢ Toyg=-4mA 4,18 | 4. = 4.13 -
Toy=-5-2mA 5.6815.80 1 - | 5.63| -
I - s 1 S R S S S R
i - 0.0 | 0.1 - 0.1
|
- - ToL=201A - 0.0 JOo.1 ] - |0
Low-Level VIN=V1H { oL _ 0.0 |o.1 _ 0.1
\% L . ) : - : v
tput Volt oL T I
Outpu oltage or Vip ?ﬁ¥OL:4mA ~ m 0.17 | 0.26 _ 0.33
J ToL=5.2mA - |o.1810.26| - |0.33
Input Leakage | o | o o o B PO e R
B rerg OB Iy | Vin=Veg or GND - - r0.1 | - ]¥1.0
[Quiescent | | o o - bA
u C
Vin=V GND - - -
Supply Current Tee IN=¥ee o 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns)
_ o _— o
PARAMETER SYMBOL| TEST CONDLTION [, Ta=257C Ta=—400857C) \err
CC | MIN. |TYP. | MAX. | MIN. | MAX.
tTIH 2.0 | - 30 75 - 95
Output Transition Time . 4.5 | - 8 15 - 19
THL 6.0 | - 7 | 13 | - 16
Propagation Delay Time | tpLH 2.0} - 68 135 - Y170
— - 4.5 ) - 17 27 - 34 | ns
CK - t
( Q Q pHL 6.0 _ 14 23 _ 29
Propagation Delay Time | tpLH 2.0 ) - 80 | 160 - 200
—_ . . 4.5 | = 20 32 - 40
(PR - Q, Q) pHL 6.0 | - 17 | 27 | - 34
2.0 6 15 - 5 -
Maximum Clock Frequency fuax 4.5 | 32 58 - 27 - MHz
6.0 | 38 68 - 32 -

19
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC113P

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40085°C
PARAMETER SYMBOL| TEST CONDITION Vee Imm. T e, | x| van. | ax UNIT
Minimum Pulse Width tw (L) 2.0 -~ 30 75 - 95
_ 4,51 - 8 15 - 19
CK Ly (H

() w(E) 6.0 - 7] 13] - 16
Minimun Pulse Width |, 2.0 - 300 5 - 95
w (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
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

: pF

Power Dissipation

Capacitance CPD(l) - 38 - - -

Note (1) Cpp 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.)=Cpp-Vec-fintIce/2  (per Circuit)

SWITCHING CHARACTERISTICS TEST WAVEFORM ICC(Opr.) TEST CIRCUIT
Veg=5V
Vee A
PR Fso% '
—Z_—“_ GND L 1, PR
P.G Qf—
T Vo * ' CK _
CK 50% ok %_
GND 2
Trem 1
Vou GND
4 / 4 INPUT WAVEFORM IS THE SAME AS
— VoL THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC113P

SWTICHING CHARACTERISTICS TEST WAVEFORM

J or K

Vo — Vee
50% 50% 50%
GND — aND
ts th L Ly th )J Ty
le 1
Veo Voo
_ N co ce
G L tw Nt S0 _ cos
CK
GND Trem —— GND
trLH UrHL
Von
90% Vou o%
Q o0%
0% EPHL Voo Q VOL
i ‘
tpLH CTHL | CTLH v
50% Vou B 4 OH
T 50% ) o%
10% — VoL
t T Vo1, ©
pHL pLH pLH
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Tc 7 4Hc 1 2 3 P/ F CXMOS DIGITAL INTEGRATED CIRCUIT

IR O

PRELIMINARY
TC74HC123P/F DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

The TC74HC123 1is a high speed CMOS MONOSTABLE MULTIVIBRATOR fabricated with silicon
gate C2MOS technology. It achieves the high speed operation similar to equivilent
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 (ty=tf=1 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 capacitor Cx ........ no limitation

External resistor Rx ........ « Vee=2.0V from 5K to 1MQ

ceeesenes Voe23.0V from 1KQ to 1MQ

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

FEATURES :
- High Speed e ereeeeeaaes tpd=26ns(Typ,) at Vge=5V

+ Low Power Dissipation .......
Standby State Igc=4vA(Max.) at Ta=25°C
Active State IcCc=200uA(Typ.) at Vgo=5V

+ Output Drive Capability ....... e 10 LSTTL Loads
. Symmetrical Output Impedance .... |Igg|=Ior=4mA(Min.) DIP16(3D164-P)
- Balanced Propagation Delays ..........c0u0e tpLlHStpHL

+ Wide Output Pulse Width Range .... ty(oyr)=120ns v60s 6
over at Vge=4.5V
1

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7 \
PIN ASSIGNMENT
DC Input Voltage VIN -0.5 Vee+0. 5 v
DC Output Voltage Vout ~0.5Vcet0.5 \ - I U]
- 12 1] blé Voo
Input Diode Current Itk +20 mA
Output Diode Current Tok +20 mA 1B 2E jls 1R=%/Cx
DC Output Current IouT *25 mA 1L SD :14 1cx
DC Vgg/Ground Current Icc +50 mA 18 4[] T3 1q
Power Dissipation Pp mW 2q 5 12 o
500(DI1PY*/180 (MFP 1 [ =
2Cx sE [J11 =cT
Storage Temperature Tstg -65~ 150 °c
S 2Rx/Cx 7[] (Jro 28
Lead Temperature 10sec | TL 300 c
GND 8 ] ¢ 2a
* 500mW in the range of Ta=-40°C"Vv65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC123P/F

TRUTH TABLE

[ INPUTS OUTPUTS
_ __ NOTE X:DON'T CARE
I B cL Q Q
! 54 " n A OUTPUT ENABLE
X L H L q INHIBIT
H X H L H INHIBIT
L x " o 1 OUTPUT ENABLE
L H s I 1r OUTPUT ENABLE
X X L L H INHIBIT
BLOCK DIAGRAM
Dx Dx
. S
Cx _ +I ! cx  + |
Voo H Vee
14 5 Rx 6 7 Rx
Cx Rx/Cx Cx Rx/Cx 5
- 1 115 o o > q
N .
B )
2 4 _ 515 12 -
— g — Q

—q
2]
8l—d
~
-

Note (1) Cx, Rx, Dx are external electric parts. Capacitor, resistor and diode.
(2) External diode Dx (CRAMPING DIODE)

External capacitor is charged to Vgc level in the state of waiting,
i.e. in no trigger state. Supply Voltage is turnmed off then Cx is dis-
charged mainly through internal (parasitic) diode. See figure.
If Cx is sufficiently large and Vgc 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 V¢g 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

tgZ (Vgc-0.7) « Cx/20mA
(tg 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", external CRAMP-
ING DIODE is needed for protecting IC from rushing current. See figure.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC123P/F

SYSTEM DIAGRAM

Rx/Cx

C2

Vref

Ccx -

Vee

CK

zé

TIMING CHART

]

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC123P/F

FUNCTIONAL DESCRIPTION

1

(2

(3)

(4)

Stand-by state

External capacitor is fully charged to Vgc 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.

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 '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. 1In 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 ty(oUT) is as follows.

tw(ouT) = 0.46 Cx Rx

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 "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 ty,(min.) depends on VcC and Cx.

Reset operation

CL is normally "H". 1If 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 Vgc level. This means if CL input
becomes "L", 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

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v
Input Voltage VN 0 vvee Voo Vog
Output Voltage Véuf i “6XJVCC
Operating Temperature TOpr ~40 ~ 85 °C INPUT QUTPUT
Input Rise and Fall Time | = 0~ 1000 (VCC=2.0V) o
(CL. only) s Yf0 v 500(Vee=4.5V)1 ns
ey 10 v 400(Vce=6.0V)
External Capacitor Cx No Limitation F GND GND
[External (Vee=2.0V) Ry 5K~ 1M 0
Resistor (VCC;3,0V) 1K v 1M
DC ELECTRICAL CHARACTERISTICS
_ o = o
PARAMETER SYMBOL | TEST CONDITION Ta=25°C Ta=-40"85°Cl \porp
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
High-Tevel - 2.0 | 1.5 | - - |15 | -
[nput Voltage I 4.5 13.15 | - - |3.15) -
o o o 7 - |6.0 ] 4.2 - - 4,2 -
2.0 - - 0.5 - 0.5
Low-Level v
Input Voltage 1L 4.5 - - 1.351 - 1.35
S N (O -1 NS S I 0F- N = I -
2.0 { 1.9 2.0 - 1.9 -
High-Level Tog=—200A 4.5 | 4.4 4.5 - A - v
Output Voltage | y Vin= 6.0 5.9 16.0 - 5.9 -
OH v . A VP N * ]
(Q, 0 Output) IH OF VIL| Tog=-4mA (4.5 | 4.18 [ 4.31 | - | 4.13| -
To=-5.2mA|6.0 | 3.68 | 5.80 | - | 5.63| -
2.0 - 0.0 0.1 - 0.1
Low-Level Tor=20uA 1, 51 - 1o.0 {0.1 | - |o.1
Vin=
Output Voltage | y. . N 6.0 - |0.0 0.1 | - |o0.1
_ \ or V = - -
(Q, @ Output) IH IL) Igp=4mA 14,5 0.17 | 0.26 0.33
N Tor=5-2mA 1.0 | - ]0.18]0.26| - |0.33
Input Leakage v
=V GND - - -
Current Ty =Vce or 'J6.O 0.1 +1.0
R/C Terminal
Off-State TN | Viy=Vec or GND 6.0 - - | #0.5] - [£5.0 | A
Current
Quiescent Tcc Vo=V £ GND 6.0 0 0.0
Supply Current INTYCC © . - - 4. - |40.
Active-State x Tt ViN=VCC or GND 2.0 -~ 40 120 - 160 HA
cC
Supply Current R/Cext=0.5V¢cc 4.5 — 0.1 0.3 - 0.4 | mA
6.0 - 0.2 0.6 - 0.8 | mA

X

.

per Circuit
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC123P/F

AC ELECTRICAL CHARACTERISTICS

(ty=tg=bns, Cp=50pF)

TEST Ta=25°C Ta=-40"v85°C
PARANETER SYMBOL| CONDITION Vool yrw | Typ.| wax.| win.|vax. |
tTLE 2.0] - 0] 75 - | 95
Output Transition Time 4.5 - 8 15 - 19
tTHL 6.0| - 7 13| - 16
Propagation Delay Time tpLH 2.01 - lii Zzg - | 300
— ~ 4.50 - - 60
(4, B-0Q, © tpHL 6.0 - 26 | 41 - 51
Propagation Delay Time tpLH Z‘O - 122 22; - 320
JE— - .5 - - 6
(CLR TRIGGER - Q, Q) tpHL 6.0 - 29 45 - 55
ns
Propagation Delay Time tpLH 2.0y - 100 | 195 - | 245
- — 4.5 - 25 39 - 49
(TR - Q, @ CpHL 6.0 - | 211 33| - | 42
Minimum Pulse Width tw (H) 2.0) - 40 | 100 - 125
4.5 - 10 20 - 25
(TRIGGER) w(L) 6.0] - 9| 17| - | 21
2.0 - 30 75 - 95
Minimum Clear Pulse Width w(L) 4.5 . 8 15 - 19
6.0 - 7 13 - 16
I
Output Pulse Width Error
Between Circuits In Same Aty oUT - +1 - - - A
Package
Cx=100pF | 2.00 - | 412} - - -
Rx=1k@ por3 I IS8 R e O B
. . . t °
Minimum Retrigger Time rr Cx=0.01yF 2.0 - 4.9 - - _
4.5 - 1.1 - - - us
Rx=1k
xolia 6.0 - | 1.0]| - - -
L . twOoUT | Cx=0
Minimum Output Pulse Width (MIN.) | Rx=1k 4.5 - 118 - - - ns
CX=lOOpF 4 - - -
Rx=10k S - 1.0 us
Output Pulse Width twOUT [Cx=0. 1,F
Rx=100k0 | 2| T [ 47T )T s
Input Capacitance Cin - 51 10 - 10
P : pF
Power Dissipation c R
Capacitance (1) PD - 113 - - -

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

RN

(Icc': Active Supply Current)

(Duty: %)

Icc(opr.)=Cpp- Ve f1ntIce’ - Duty/100+Icc/2

(per monostable)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC123P/F

OUTPUT PULSE WIDTH CONSTANT, K-SUPPLY VOLTAGE

Icc(opr.) TEST WAVEFORM

EXTERNAL RESISTOR(Rx)Z10kQ; tgogr=K-Cx-Rx )

M (
B
z3
o
wS 0.7
=
S5
OE—*
~ —
E \Fﬁ Cx=0.014F
H 1 T
= 05
@ Cx= 0.1uF
i
j==]
~
= 04
=)
&
=
ju]
[} 2 3 4 5 6

SUPPLY VOLTAGE Vgg(V)

P.a.

Vee

1A
L‘ 1RX/CX

50Q

%: TRANSITION TIME OF INPUT WAVEFORM
IS THE SAME AS THAT IN CASE OF
SWITCHING CHARACTERISTICS TEST,

SWITCHING CHARACTERISTICS TEST WAVEFORM

éns 6ns
_ 30 ] Vee
A 50%
10 GND
%tw éns
-
‘T ) 90% Vee
B ng%% B%, 50%
204 \ Jo‘/’i 6ns GND
W _.__..r___
oL Ty 6ne /- 90% Voo
Z- 50%
- 0% — _____GND
tpLH
™ —— VoH
Q
VoL
_ VoH
Q
— VoL
B Voo
i
aND
VoH
Q 50% 50%
twoUTt Trr Vo1,
! 1
\ Vou
3 //r
VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC123P/F

€, 0UT - Cx CHARACTERISTICS (TYP.) tyr — Veoc CHARACTERISTICS (TYP.)
VCC= 45V 7 B .
C1=50pF Ta=25C
i
|/ Rx=1.0M0Q 10

10% = . -
- > 3
3 :
= A I 4 » AN
E 102 _ V/Rx=100k0, g

7 e Cx=0.014F
g . K
8 1
= 3
: <4 g 2
9 10 / ARx=10x0 o
: :
3 = \
) i =
= 1t = AN
[ =
3 FRx=1kQ =
° 1 = o1 Cx=100pF
r
L~
10-1 0 1 2 3 4 5 6
1o 10° 10 SUPPLY VOLTAGE Vgg(V)
EXTERNAL CAPACITOR cx(P¥)
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——TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

=TC74HC125P/F

=TC74HC126P

CMOS 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 TC74HCl26 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 +..veviierinenns tpd=10ns(Typ.) at Vee=5V
« Low Power Dissipation ...... Igc=4pA(Max.) at Ta=25°C
* High Noise Immunity ......... VnTe=VNTIL=28% Vee(Min.)
* Output Drive Capability .............. 15 LSTTL Loads

* Symmetrical Output Impedance .... IOH[=IOL=6mA(Min.)
* Balanced Propagation Delays ....eveeeeeeenan tpLH%tpHL
* Wide Operating Voltage Range ...... « Vee(Opr.)=2V v 6V

* Pin and Function Compatible with 74L8125/126

14

1

DIP14(3D14A-P)

u§;%%
3

MFP1+¢ (F140B-P)

PIN ASSIGNMENT

TRUTH TABLE

TC74HC125
INPUTS OUTPUT

X ¢ DON'T CARE
Z : HIGH IMPEDANCE

el ol
= WSR-S
<R e IST RS

TC74HC126
INPUTS OUT PUT

X . DON'T CARE
% : HIGH IMPEDANCE

mim| e
myet >
miE N

TC74HC125
A
17 11— DM
1a 2[ 13
1y 3[:?‘ 12
2 4] 11
24 5] 10
2Y 6 || o =
anp 7] 1B
|
(TOP VIEW)
TC74HC126
]
16 1] 14

]

1a 2} I
1y 5[:z§7— jlz
26 4 [ LS%Z;:gll

]

I

2a 5]
EE e

(TO0P VIEW)

Voo
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC125P/F
TC74HC126P

ABSOLUTE MAXIMUM RATINGS

.
2
]

@i

ittt
T 1T

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 \
PC Input Voltage VI ~0.5 V0. 5 1V % 500mW in the range of
L B . I
DC Output Voltage Vour -0. VCC+O 5 v Ta=-40°C v 65°C and from
e = - o o
Input Diode Current 11K 20 mA ?a—65 C up to 85°C dsrat-
. ing factor of -10mW/°C
Output D1odo Current Tox 120 mA shall be applied until
ne Output Furrent Tout 7¥~Hf§3hk( mA 300mi.
e VCL/GrOuﬁd Current Icc 70 mA
Power Dissipation Pp 500%(DIP)| oW
lSO(MFP) *
Storago Temperature Tstg —65“J150 °C
Lead Temperature 10sec L,TL 300 °C
CIRCUIT DIAGRAM (Per circuit)
TC74 HC125 TC74HCO 16
+— Voo * Voo
A-——{)x»——{:x}——4»4 ) A.—-—{>x>——{>x»————ab—{ H
]
Y 4 ¥

1 €1
J—TFlg LTy
Yttt
L i
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC125P/F
TC74HC126P

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
1 v
Supply Voltage L Vce 26 v Voo Vi
Input Voltage VIN 0~ Vee
Output Voltage Vout 0~ Vee v -
- INPOT OUTPUT
Operating Temperature Topr ~40 ~ 85 °C o— -
Input Rise and Fall Time |ty, tg|0~1000(VcCc=2.0V -4
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vcc=6.0V GND
aGND
DC ELECTRICAL CHARACTERISTICS
’ Ta=25°C ITa=-4085°C -
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT
High-Level A B I I I
Vig .5 13.15 ) - - 3.15| - \
Input Voltage
6.0 | 4.2 - - 4.2 —
2.0} - - 0.5 - 0.5
LOW-Levei vy, 4.5 | - - 135 - | L.35) v
t
Input Voltage 6.0 _ _ 1.8 _ 1.8
2.011.9 |2.0 - 1.9 -
=— 4.5 | 4.4 | 4.5 - 4.4 -
. Vin=V1H Iog=-20uA
High-level Vou 6.0 5.9 [6.0 | = |59 | - v
Output Voltage 0 or Vy,
Iog=-6mA 514,18 14.31 ) - 4.13) -
Ioy=-7.8mA{ 6.0 | 5.68 | 5.80 | - 5.63} -
2.0 - 0.0 0.1 - 0.1
= = 4.5 - 0.0 (0.1 - 0.1
VIN=VIH Ig1=20nA .
Low-Level v 6.0 - 0.0 jo.1 | - o1}
t OL
Output Voltage of VIL | 1q;=6mA |4.5| -~ |0.17]0.26]| - |0.33
IgL=7.8maA |6.0 - 0.181{0.26 - 0.33
3-State Output Vin=V or V _ _ -
Off-State oz INIH IL 6.0 +0.5 5.0
Current Vour=Vcc or GND
t Leaka
Input Leakage TIN | vyN=Vge or GND 6.0 | - - jt0.1 ] - fr1.0 | WA
Quiescent I Vin=Vce or GND 6.0 | - - 4,01 - [40.0
Supply Current ce IN-iee
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC125P/F
TC74HC126P

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

Ta=25°C Ta=-40Vv85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN.| MAX.
tTLy 2.0 - 25 60 - 75
Output Transition Time| . 4.5 - 7 12 - 15
THL 6.0 - 6 | 10| - 13
tpLH 2.0 - 52 100 - 125
Propagation Delay Time tpHL 4,5 - 13 20 - 25
6.0 - 11 17 - 21 ns
3-State Output tpzl 2.0 - 44 90 - 115
5 Ry=1k& 4.5 - 11 18 - 23
Enable Time t L
. pZH 6.0 - | 19| 15| - | 20
3~State Output tpLZ 2.0 - 68 | 120 - 150
. . ‘ Ry=1kQ 4.5 - 17 24 - 30
Disable Tlmer pHZ 6.0 _ 14 20 _ 26
Input Capacitance Cn - 5 10 - 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation
. Cpp(1) - 34 - - -
Capacitance

Note(l): Cpp 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.) =Cpp * Ve * fin t+ ICC/l‘ (per Gate)

SWITCHING CHARACTERISTICS TEST WAVEFORM

TC74HC125

6ns 6ns 6ns Sns 6ns 6ns

INPUTS INPUTS

+— Vo
OUTPUTS OUTPUTS
Y 'KSO% Y
—f10% VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC125P/F

TC74HC126P

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)
TC74HC126
6ns- éns Gnsr__ jns
IN%?TS 50% 0% IN%STS 50% ]50%
oD 10% 10% GND 10% 10% aND
rlp_LZ RS9 lt Hz tpzH| |
CUTPUTS 90% 90% N VOR Gyrpurs VOH  ourpore 90% Vor
¥ 50% 50% Y 50% Y 50%
— 10% 10%}' VoL ——10% VoL VoL
TLH trHL
Icc(opr.) TEST CIRCUIT
TC74HC125 Vog=5V INPUT WAVEFORM
§ éns éns
T 50 Vee
P.G
10% k——— GND

THE OTHER INPUTS ARE CONNECTED TO Vggo LINE OR GND LINE.

TC74HC126

INPUT WAVEFORM
Veg=5V

LI.J

THE OTHER INPUTS ARE CONNECTED TO Vo LINE OR GND LINE.

]
|

500
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA:

CIMOS DIGITAL INTEGRATED CIRCUIT Tc 74Hc 1 31

PRELIMINARY

TC74HCT31P 3-T0-8 LINE DECODER/LATCH

The TC74HC131 is a high speed CMOS 3-T0-8 LINE DECODER with input register
fabricated with silicon gate CZMOS technology.

Tt 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. o

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 ...cvvvnvnriennn.. tpd=23ns(Typ.) at Vgg=5V

* Low Power Dissipation ....... Igg=épA(Max.) at Ta=25°C
+ High Noise Immunity .......... VNIH=VNTL=28% Vcc(Min.)
* Output Drive Capability ............... 10 LSTTL Loads

+ Symmetrical Output Impedance .....

Ion [ =Igp=4mA(Min.)
* Balanced Propagation Delays .eeeeeveseeeenns tpLH%tpHL

* Wide Operating Voltage Range ........ Vec(Opr.)=2V v 6V
* Pin and Function Compatible with 74LS131
ABSOLUTE MAXIMUM RATINGS DIP16(3D16A-P)
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 N
PP e e A PIN ASSIGNMENT
e Input Voltage VIN -0. vacc+0 5 \Y
e [ G —
DC Output Voltage B 77VQUT “0'§;fVCC+O'5 A " 1[ blé Voo
1 2 A —
I?PPE,§IOde CU?F%?E,_mwmﬁmw;gm,‘ﬁr,ﬁ,<,‘u_,o n 8 z2[HB 2 vop{lis Yo
Output Dlode Current Iok +20 mA
e - - c s[He vipdlie T
DC Output Current Toyt +25 mA o
DC Vee/Ground Current Icc +50 mA crock 4 [Hek  vzpilis W@
Power ‘Dissipation | Pp | 500% mW a2 s[ldez ¥zpd]iz T3
a1 SE——GJ. vapfli1 Ve
Storage Temperature Tstg -65 %150 °C ¥ v[ldy7ye ¥5p{j10 T5
Lead Temperature 10sec | TL 300 °C — g ng =

* 500mW in the range of Ta=-40°Cv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.

(TOoOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC131P

TRUTH TABLE

INPUTS OUTPUTS
ENABLE SELECT
———CLOC — | — e = | —
@1 | @2 o} B A YO [ Y1 | Y2 | ¥3 Y4 | Y5 | Y6 | ¥V
L X X X X X H H H H H H H H
i X H X X X X H H H H H H H H
H L r L L L L H H H H H H H
H L | L L H H L H H H H H H
B L | f |5 H L | H H L H H H H H
H A A B I S H H | H H g L H H H g
H L S H L L H H H H L ):S H H
H L ¥ H L H H H H H H L H H
H L £ | = H L 5} H 54 B H H L H
H L r H H H H H H H H H H L
Outputs corresponding to
H L 1 X X X stored address ‘- L X : Don't care
A1l others - H
BLOCK DIAGRAM
A B o]
1 2| 3
. 4 3—-BIT
oK INPUT REGISTER
198
3 T0 8 LINE
s DECODER
G2
15| 14| 23] 12] 1] 16] 9| 7‘
Yo YI Y2 I8 Y4 Y5 Y6 Y7 Voo=16
GND=38
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC131P

LOGIC DIAGRAM

DATA
OUTPU TS

L

15
14
13
12
11
= 2
Do
9
7

~

QA
Q4
QB

——(
+—QCK
S
+—AdCK B
F—d
L—QCcK RQC

0 © < ~ N 5]
™ — 4 < o
ol o] &) ©
- o
3
= n [S) = w
= o o B
m D m =
< A A
Z oz [
e w
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC131P

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v Voo Veo
Input Voltage ViN 0~ Vee
Output Voltage Vout 0~ Vee
Operating Temperature Topr 40~ 85 °C
INFUT
Input Rise and Fall Time |ty, tg|071000(VCcc=2.0V)
0 ~ 500(Vgce=4. 5V) ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40.85°C N
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT
High-Level 2.0 1.5 - - 1.5 -
Vi 4.5 [3.15 | - - l3as| - v
Input Voltage
6.0 | 4.2 - - -
2.0 - - 0.5 - 0.5
LOW"Levei VL 4.5 | - - 1.3 - | 1.35] v
t
Input Voltage 6.0 - - 18| - | 1.8
2.011.9 2.0 - 1.9 -

‘ VooV To=-20uA [4.5 [4.4 [4.5 | - |46 | -
High-level v e 6.0 5.9 [6.0 | - |59 | - v
Output Voltage OH or Viy,

Igy=—4mA 4.5 14,18 | 4.31 - 4,13 -
IOH=—5.2mA 6.0 [ 5.68(5.80 - 5.63 -
S SUS—
2.0 - 0.0 0. - 0.1
= - 0.0 0 - 0.1
ViN=V1H IgL=20nA 4.5 . .
Low-Level v 6.0| - 0.0 J0.1 | - 0.1}
t oL
Output Voltage or Vir, Top=4mA 4.5 - 6.171]0.26 - 0.33
IoL=5.2mA 6.0 - 0.18|0.26 - 0.33
Input Leakage 1 Vin=Vee or GND 6.0 - - 0.1 | - |:1.0
Current IN INTYCC ’ - - A
u
Quiescent V=V GND _ _ _
Supply Current Icc N=V¢e or 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC131P

AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-4085°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vce| MIN.| TYP.| MAX.| MIN.| MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time ETHL 4.51 -~ 8 15 - 19
6.0 - 7 13 - 16
, | torm 2.0 - | 112 | 210 - | 265
P t Delay T P
ropaga 1on~he ay Time 4| - 7 42 _ 53
(CLOCK - Y¥n) CpHL 6.0 - 23| 36| - 45
. .| torm 2.0| - 72 | wo | - | 175
P t Del T P
ropaga_jon elay Time 45| - 18 98 _ 35

(61, G2 - ¥n) “pHL 6.0 - | 16| 24| - | 30|

Minimum Pulse Width tw (L) 2.0 - 30 73 - 25
& 4.5 - 8 15 - 19
(CLOCK) w(H) 6.0 - 7 13| - 16

- 2 -
Minimum Set-up Time 2.0 L >0 65
ts 4.5 - 3 10 - 13

(4, 3, ©) 6.0 - 2 9 - 11
Minimum Hold Time 2.0 - - 5 - 5

th 45 - | - 50 - 5

A, B )

(&, B, ©) 6.0 - - 5 - 5
Input Capacitance CIn - 5 10 - 10 .
Power Dissipation CPIﬁl 89 P

Capacitance - - - -

Note 1  Cpp 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.) = Cpp * Voo -

f1n + Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC131P

SWITCHING CHARACTERISTICS TEST WAVEFORM

6ns 6 ns
r’ 6ns 6ns
A,B,C S0% Voo _ Voc
B 50% b Oo% Gl or G2 \50%
10% GND \L0% ____ awp
tg th tg th tTLH LTHL
-t b
5 Yoe - o — Vou
CLOCK 50% ( IN-PHASE) 50%
10% GND 10% VoL
tpLy | “PHL
tTLH 6 ns tTHL 6ns
o ~ tTHL TLH
Yn 90 Von
{IN-PHASE) 5 0% — Von
10% tpHL VoL In £50%
tpLH (OUT- OF- PHASE) /Lo% v
o
t THL YTLH L
. 9 0% Vor
Yn 50% _’t
(OUT-OF-PHASE) 10% PHL pLH
% o VoL
PHL pLH
ICC(opr.) TEST CIRCUIT
Voo=5V
cc INPUT WAVEFORM
éns 6ns
P.G.1 7 —_— v
L _{a1 ce b— YO A «
T CLOCK o— |
| —_—10% . @GND
A P 1
P.G.2 —1B !
o— -V
q:; 2 — e - | 90% CcC
oS S —_—
32 3 | dae - CLOCK
GND % @ ND
7T 7r I 6ns 6ne
T T
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA ——

CMOS DIGITAL INTEGRATED CIRCUIT Tc 7 4Hc 1 3 2 P / é

PRELIMINARY

TC74HC132P/F QUAD 2-INPUT SCHMITT NARD GATE

The TC74HC132 is a high speed CMOS 2-INPUT NAND SCHMITT TRIGGER GATE fablicated with
silicon gate CZMOS 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 TC74HC00, and provided
hysteresis characteristics (around 207% Vgc) 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.................... tpd=l4ns(Typ.) at Vgc=5V

. Low Power Dissipation......... Icc=1zA(Max.) at Ta=25°C

. High Noise Immunity........... Vg=0.9V at Vgg=5V

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

. Symmertical Output Impedance..]Iggl=Igr=4mA(Min.) DIP14(3D14A-P)

. Balanced Propagation Delays...tpLHé:tpHL
14
. Wide Operating Voltage Range..V¢C(opr)=2V ~6V
T

. Pin and Function Compatible with 74LS132
MFP14(F14GB-P)

LOGIC DIAGRAM and INPUT and OUTPUT
INPUT OUTPUT WAVEFORM EQUIVALENT CIRCUIT PIN ASSIGNMENT
Vee
R INPUT - 1a 1] []14 Voo
s . .> ’. ¥ 1B 25 :]13 4B
1y 3 xS :] 12 44
a_ve 2a <[] [ 12 4y
vin (8) 1_;___. - vy
| | Voo —4y- 28 5[] 1110 3B
- ! R 2y [ 9 j 9 3a
Vour (Y __ CUTPUT axp 7 [ D 8 3y
(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC132P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
of Ta=-40°C v 65°C
Supply Voltage Range vee -0.5v7 \Y and from Ta=65°C up
DC Input Voltage VIN ~0.5 2 Vcct0.5 v to 85°C derating
DC Output Voltage Vout ~0.5 v VegH0.5 v factor of -10mW/°C
shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tok +20 mA
DC Output Current Loyt +25 mA
DC Vge/Ground Current Icce +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP) nW
Storage Temperature Tstg -65 150 °C
Lead Temperature 1l0sec Ty 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y
Input Voltage VIN 0~nVee v
Output Voltage Vout 0 vVee v
Operating Temperature Topr ~40 85 °C
0~ 1000(Voe=2.0V)
Input Rise and Fall Time | ty,tf 0 v 500(Vcc=4.5V) ns
0 v 400(Vge=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER  |SYMBOL{ TEST CONDITION Ta=25"C Ta=-40~85"Cl yyry
Vee MIN.{ TYP.{ MAX MIN.| MAX.
High-Level 2.0 0.8[1.25| 1.5 0.8 1.7
Threshold vp 4.5 12.25 2.7 {3.15 2.25(3.15 Y
Voltage 6.0 3.0 3.6| 4.2 | 3.0 {4.20
Low-Level 2.0 0.4 |0.75 1.0 0.3 1.2
Threshold VN 4.5 11.35 1.9 2.25({1.35| 2.25 v
Voltage 6.0| 1.8 | 2.6| 3.0] 1.8 | 3.0
2.010.20 0.5 1.010.20 1.0
Hysteresis
Voltase vy 450 0.4 0.8 1.410.4 | 1.6 v
6.0 0.6 | 1.0| 1.7 [ 0.6 |1.70

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

1C74HC132P/F

DC ELECTRICAL CHARACTERISTICS (CONTINUED)

Ta=25° Ta=-40~85°
PARAMETER SYMBOL TEST CONDITION a=25"¢ a 85°¢ UNIT
[ v MIN.| TYP. MAX,| MIN.| MAX.
CcC
2.0( 1.9 2.0 - 1.9 -
Top=-20uA 4.5 4.4 4.5 - 4.4 -
High-Level VIN= 6.0 5.9 6.0 - 5.9 -
Output Voltage Vou v
Vin or ViL|Ipg=-4mA 4.514.18 | 4.31 - | 4.13 -
Togy=-5.2mA | 6.0) 5.68 | 5.80 - ]5.63 -
2.0 - 0.0] 0.1 - 0.1
I01,=20eA 4.5 - 0.0 0.1 - 0.1
Low-Level
Output Voltage VoL Vin=Vig 6.0 - 0.0 0.1 - 0.1 v
IpgL=4mA 4.5 - 10.17|0.26 - 10.33
IpL=5.2mA 6.0 - 10.18]0.26 - 10.33
Input Leakage _ a + N +
Current Ity |VIN=Vec or GND 6.0 - 0.1 1.0 "
Quiescent _ _
Supply Current Ice ViN=Vge or GND 6.0 - - 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [EST CONDITION UNIT
Vce | MIN. TYP. MAX.J 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 _ 1 ns
Time tpHL ’
6.0 - 14 21 - 26
Input Capacitance CIN - 5 10 - 10
Power Dissipation PF
Capacitance “pD (Note 1) - 3 - - -

Note (1) Cpp 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)=Cpp-Vcc-fINtIcc/4 (per Gate)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC132P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT

Icc{opr) TEST CIRCUIT

Voc =35V
— Vee 6ns 6ns
-
v
1? 90% cc °
Vin 0% =
i 71 Yout STHL o GND .0 E'
P.a. X IR S
o) 90 Y IS
g CL,L Vour 0% ?
- oL
* Input waveform is the same as
CpHL tpIH that in case of switching
characteristics test.
TOSHIBA 144




filt

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA—/—=

C?MOS DIGITAL INTEGRATED CIRCUIT Tc 7 4Hc " 3 3 é

PRELIMINARY
TC74HC133P 13 INPUT NAND GATE

The TC74HC133 is a high speed CMOS 13-INPUT NAND GATE fabricated with silicon gate
C2M0S 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................... . tpg=18ns(Typ.) at Veo=5V
Low Power Dissipation........ .Icc=leA(Max.) at Ta=25°C

. High Noise Immunity.......... .VNTESVNTL=28% Vec(Min.)

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

. Symmetrical Output Impedance..|Ipgl=Igp=4mA(Min.)
- Balanced Propagation Delays...tpLH = tpHL 6
. Wide Operating Voltage Range..VcC(opr)=2V ~6V
. Pin and Function Compatible with 74LS133

DIP16(3D16A—P

LOGIC DIAGRAM PIN ASSIGNMENT

g a 1] 1 vee
¢ B 2[] (115 ™
g ¢ s[] ETEEN
F b 4[] M5 x
. v g s 12 5
I P s[% P:]n 1
; o -0 W «
L anp 8 [ N o v
M

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC133P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT #500mW in the range of

Ta=-40°C~65°C.

Supply Voltage Range Vee -0.5~7 \ and from Ta=65°C up to

DC Input Voltage VIN -0.5~Vccet0.5 v 85°C derating factor
of -10mW/°C shall be

DC Output Voltage Vour ~0.5~Vect0.5 \Y applied until 300mW.

Input Diode Current Itk +20 mA

Output Diode Current Iok 120 mA

DC Output Current IoyT 125 mA

DC Vgc/Ground Current 1 150 mA

cc ce : INPUT and OUTPUT

Power Dissipation Pp 500* mW EQUIVALENT CIRCUIT

Storage Temperature Tstg -65~150 °C

Lead Temperature 10sec Ty, 300 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v INPUT
Input Voltage VN 0~vVee \
Output Voltage Vout 0vVee v
Operating Temperature Topr -40 v 85 °C
0~ IOOO(VCC=2 L0V)
Input Rise and Fall Time | ty,tf 0 v 500(Vee=4.5V) ns
0 " 400(Vge=6.0V)

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
' Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level _
Input Voltage Vig 4.5 3.15 3.15 v
: 6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level .
- - . = . A%
Input Voltage ViL 4.5 1.35 1.35
6.0 - - 1.8 - 1.8
2.0 1.91 2.0 - 1.9 -
. _ Iog=-20rA | 4.5 4.4 4.5 - 4.4 -
High-Level Vin=
Output Voltage Vou 6.0 5.9 6.0 - 5.9 - v
VI OF VIL[Y o osTma | 4.5 | 4.18| 4.31] - | 4.13| -
Iog=~5.2mA | 6.0 | 5.68] 5.80 - | 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC133P

DC- ELECTRICAL CHARACTERISTICS

=95° =~4(~85°
PARAMETER  |SYMBOL|  TEST CONDITION Ta=257C Ta=-40~85"C | ynir
Vee MIN. | TYP MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Top=202A 4.5 - 0.0 0.1 - 0.1
Low-Level _
Output Voltage Vo1, Vin=V1H 6.0 - 0.0 0.1 0.1 v
Ip1=4mA 4.5 - 0.17 ] 0.26 - 0.33
IoL=5.2mA 6.0 - 0.18 | 0.26 - 0.33
Input Leakage - B |+ ol +
Corrent Iy |Viy=Vce or GND 6.0 0.1 tLo| o
Quiescent _ _ _ _
Supply Current ICC VIN_VCC or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tp=tg=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Voo | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
o tTLH
Output Transition . 4.5 - 8 15 - 19 ns
1 THL
Time 6.0 - 70 13| - 16
2.0 - 80 150 - 190
tpLH
Propagation Delay 4.5 - 20 30 - 38
Time tpHL ns
6.0 - 17 26 - 33
Input Capacitance Crn - 5 10 - 10 .
— - — P
Power Dissipation
Capacitance Cep(1) - 34 - - -
Note (1) Cpp 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.

Lcc(opr)=Cpp-Vee-fintlce

SWITCHING CHARACTERISTICS TEST CIRCUIT

ICC(Qpr) TEST CIRCUIT

ens éns
Vee
vy [ Y 90%
N50%
trEL 0% GND
- -t TTLH
;90% Vor
v 50%
oUT | 0% Vo
T
T pHL tpLH

Input waveform is the same
as that in case of switching
characteristics test.

Voo=5V
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OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

=1C74HC137P/F

il

PRELIMINARY

TC74HC137P/F 3-T0-8 LINE DECODER/LATCH

The TC74HC137 is a high speed CMOS 3-T0-8 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 outputs will go low. FEnable 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 .............o00 £5d=23ns(Typ.) at V=5V

+ Low Power Dissipation ...... Igc=4nuA(Max.) at Ta=25°C

+ High Noise Immunity ......... VNrg=VN11.=287% Veo(Min.)
¢ Output Drive Capability ...iieceeeeees 10 LSTTL Loads
* Symmetrical Output Impedance .... IIOH[=IOL=4mA(Min.)
+ Balanced Propagation Delays si.eeveeeececees tpLH%tpHL
* Wide Operating Voltage Range ....... VcC(Opr.)=2V 6V
*+ Pin and Function Compatible with 74LS137.

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP1e (F16GC—P)
Supply Voltage Range v -0.5~7
Pupy o aee MeT | ccC : PIN ASSIGNMENT
DC Input Voltage VIN 0.5~ Veet+0.5
7i;7iﬁput Voitage VouT =0.54 Veet0.5 \Y
A S A ]{————j 16 Vgg
Input Diode Current Itk +20 mA -
ety IS S S B R[F— B a 3yop {5 YO
Output Diode Current Iox +20 mA .
e e S B v "y ¢ afHc vipdhe Y1
DC Output Current ,MEQHI ot T 4HCGL viblhs 72
DC Vgg/Ground Current Icc +50 mA _ -
i s e e -t g2 s [Lc az YSo—]lZ Y3
Power Dissipation Pp 500% (DIP) mW -
180 (MFP) a1 e[Lﬂel Y40J11 ¥

o e e e T 65~ 150 °c 7 o {Hyw 6 vspflo ¥5
Stor T ature st -65 "

orage Temper g ] B T | =
Lead Temperature 10sec | TL 300 C

(TOP VIEW)
* 500mW in the range of Ta=-40°C~v 65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC137P/F

TRUTH TABLE

INPUTS
OUTPUTS
ENABLE SELECT

GL G2 |61} ¢ B A | Yo | Y1 | Y2 | Y3 |Y4 | Y5 | Y6 |97
X X L X X X H H H H H H H H
X H X X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H L L H H L H H H H H H
L L H L H L H H L H H H H H
L L H L H H H H H L H H H H
L L H H L L H H H H L H H H
L L H H L H H H H H H L H H
L L H H H L H H H H H H L H
L L H H H H H | H H H H H H L

OQutput corresponding to stored address
H L H X X X L; le othersl,) H & ’

X: Don't care

LOGIC DIAGRAM

DATA
OUTPUTS

SELECT 2
INpUTs | B :@_‘>"
¢ 3

L%g?f

1
;
a
|

ENABLE | — 5 >
ivpuTs | @2 _°{>—':D°L
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC137P/F

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 26 v
Input Voltage VIN 0 «;VCC v
Output Voltage | V‘OU'IT a O\'\Vc(f ) v
| Operating Temperature S Topr | -40~ 85 | oc | | TNEUT
Input Rise and Fall Time |tr, tgl01000(V(C=2.0V)
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
) VEO . T Ta=25°C Ta=-4085°C NIT
PARAMETER SYMBOL EST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. I
High-Level 2.0 1.5 - - -
Vig 4.5 15 - - 3.15 - v
Input Voltage
6.0 14.2 - - .2 -
B U - 1
2.0 - - 0.5 - 0.5
LOW—LEVEi 1253 4.5 | - B U I P
T t Volt

nput Toitage 6.0 - - L - |18

S [N S R B
| 2019 [2.0 | - |19 ] -

. VinN=VIH i I()H:—20uA 4.5 [ 4.4 4.5 - 4.4 -
ftgh-level v R 6.0 5.9 |6.0 | - 159 - | |
Output Voltage . or Vi, I e o]

© 1 Tgy=-4mA 4.5 | 4.18 | 4.31 - 4.13 -

- Toy=-5.2mA|6.0 | 5.68 | 5.80 | - | 5.63| -

I ; T e e
g 2.0 - 0.0 | 0.1 - 0.1
= [ 1op=20uA (4.5 | - 0.0 | 0.1 - 0.1

Low-Level VIN=VTH L o= 601 - 0.0 lo. B 0.1

tput Voltage OL
Output Voltage or ViL | yg=tma |45 | - |o0.17]0.26] - | 0.33

‘ ToL=5.2mA | 6. - 0.18| 0.26 - 0.33

[nput Leakage RV " 7_ B _ L, _ .

Current I]N Vin=Vee or GND 6.0 +0.1 +1.0
Qui L . . - A LA

ulescen

- ViN=Vee GND - ~ s, - )
Supply Current Tee INTYCC oF 6.0 0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC137P/F

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

Ta=25°C Ta=~40185°C
PARAMETER SYMBOL | TEST CONDITION Vee MIN — e i MAX UNIT
tTLH 2.0 - 30 75 = 95
Output Transition Time 4.5 _ 8 15 _ 19
tTHL ' A
6.0 - 7 13 - 16
i X 2.0 - 72 145 - 180
Propagation Delay Time tpLH 45 _ 18 29 _ 36
(61 -7 CpHL 6.0 | - 15 | 25 | - 31
. - - 5
Propagation Delay Time | tpLH 2.0 80 | 155 19
. 4.5 - 20 31 - 39
(62 -0 FpHL 6.0 | - | 17 | 26 | - | 33
€ 2.0 ( - 112 220 - 275
Propagation Delay Time | tplH
e c 4.5 - 28 44 - 55
- HL
(CL -9 P 6.0 | - | 2s | 37 | - | a7 |,
. . — 2.0 - 100 | 195 - 245
Propagation Delay Time tP 4.5 _ 25 39 _ 49
(4, B, C - ) PHL 6.0 | - 21 | 33 | - 42
2. - 30 75 - 95
Minimum Pulse Width 0
o tw(L) 4.5 | - 8 15 - 19
(6L 6.0 | - 7 13| - | 16
2.0 - 10 50 - 65
Minimum Set Up Time
__ ts 4.5 - 2 10 - 13
(4, B, €, - G 6.0 | - 2l 9| - | 11
. - 5 25 - 30
Minimum Hold Time 2.0
_ th 4.5 - 0 5 - 6
(A, B, C, - CL) 6.0 | - 0 s | - 5
Input Capacitance CiN - 5 10 - 10
pF
Power Dissipation
C - 65 - - -
Capacitance pp(1)

Note (1): Cpp 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.) =Cpp * Vce * fin+ Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC137P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

A,B,C

a1,a2

Yo

6ns 6ns
N
50%
Y(X\10% N
tTiH trHL
0%
50%
10% S
tpLH LpHL

Vee
A,B,C 50% 50%
GND
tg th
Tty
v
TN g
aL 50%
\ 1
GND
é6ns 6ns

Icc(opr.) TEST CIRCUIT

P.G.x

TTTYTYYT

* INPUT TRANSITION TIME IS THE SAME
AS THAT IN CASE OF SWITCHING
CHARACTERISTICS TEST

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC137P/F

TYPICAL APPLICATION

STROBE
‘DECODER
ENABLE

X0
X1

X2
& L

GL C B A G2 a1

YO Y1 Y2 Y3Y4 Y5 ¥6Y7

INPUT '{r T ‘-‘"-f‘f ?

ADDRESS

TO FIVE
X3 OTHER
DECODERS
X4
X5
o) Q L g o T Ql

GL C B A G2 G GL C B A @z a1 GL C B A a2 a1

Y7 YO Y1 YR Y3Y4 Y5 Y6 Y7 YOY1l Y2 Y3 Y4 Y5 ¥6 Y7

TTTTTIrY YTTP7TTY

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

OUTPUTS

6 Line to 64 Line Decoder with Input Address Storage
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OSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

CMOS DIGITAL INTEGRATED CIRCUIT

%74“ ch 37 P CMOS DIGIT/;L INTEGRATED CIRCUIT

PRELIMINARY

TOSHIBA ‘ ——154

TC74HCT137P/F 3-T0-8 LINE DECODER/LATCH

The TC74HCT137 is a high speed CMOS 3-T0-8 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 will go low. Enable input Gl is held
"L" level or GZ 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 ¢veieecenncas «ees tpd=23ns(Typ.) at Vgc=5V
* Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C

* Compatible with TTL OutputsS eeesceee. Vig=2V(Min.),
V11=0.8V(Max.)

* Output Drive Capability .e¢..ees..es.. 10 LSTTL Loads
» Symmetrical Output Impedance .....|Igg|=Ior=4mA(Min.)
* Balanced Propagation Delays ....eseeees ceve tpLH%tpHL
* Pin and Function Compatible with 74LS137

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range \ 0.5~ 7
T <« PIN ASSIGNMENT
DC Input Voltage VIN -0.5~Vect+0.5
V - =
DC Output Voltage ouT O.SrnVCC+O.J v s
Input Diode Current I1K +20 mA AllF—— l16 veo
Output Diode Current Lok +20 mA B 2lHB A vop{lis T
= —
DC Output Current Ioutr *25 mA c s[LTc Yloﬂ14 Y1
DC Vcc/Ground Current Ice +50 mA oL 4 [{IGL Y23~D13 Y2
Power Dissipation Pp 500 (DIP) * mW @z slda=z Y304]12 I3
186G (MFP) ¢1 6 [[{or  vepdliy Y2
Storage Temperature Tstg -65 v 150 °C 7 o7 E—c Y7 g6 15 P—;]lo ¥5
Lead Temperature 10sec | TL 300 °C aND 8 | T o Ye
* 500mW in the range of Ta=-30°Cv65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT137P

TRUTH TABLE

*

1

1
i

@
%

[
o 3 [>: [:%
[
a1-8 3
ENABLE
— 5
inputTs| %3 D
e _
GL —4:>}—————-¢

INPUTS pUT
ENABLE SELECT out s
GL | G2 | a1 c B A Yo | Yi | Y2 | ¥3 | Ya!| ¥s | ¥6 | 37
X X L X X X H H H H H H H H
X H X X X X g H H 8 B H H H
L L H L L L L H H H B H H H
L L H L L H H L H H H H H H
L L H L H L H H T H H H H H
L L H L H H H H H L H H H H |
L L g H L L g H H H L H H H
L L H H L H H H H H H L H H
L L H H g L 31 H H H H H L H
L L H B H H H g H H H H H L
L g Output corresponding to stored address,
H X X ¥ | L:all others, H
X : DON'T CARE
LOGIC DIAGRAM
15 ——
E>o — Y0
14 —
S
> D> s 7
¢
% >- i2 __
SELECT| . 2 11— DATA
INPUTS fI:)}*— OUTPUTS

TOSHIBA




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT137P

INPUT and vuirul

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 4.5~ 5.5 v Vee Ve
Input Voltage ViN 0~ Vee v
Output Voltage Vour 0~ Ve
Operating Temperature Topr -40n 85 °C INPUT . OUTPUT
Input Rise and Fall Time |ty, tf 0~ 500 ns
GND GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40085°C
PARAMETER SYMBOL TEST CONDITION v - UNIT
CC| MIN.]TYP. | MAX. | MIN, | MAX.
. 4.5
High-Level
v 0 - - |20 - v
Input Voltage IH ( 2.0
5.5
4.5
Low-Level VIL ' i S R B L
Input Voltage
5.5
High-Level VIN=VIH IOH=-20pA 4.5 4.4 4.5 - A -
Vou \
o]
utput Voltage OT VIL | Igy=-4mA  |4.5| 4.18/4.31| - | 4.13] -
Low-Level VigV1g In=20uA 4,5 - 0.0 | 0.1 - 0.1
VOL \Y
Output Voltage or Vi Iy =4mA 4.5 - 10.17]0.26/ =~ | 0.33
Input Leakage _ - -
Current In VIN”VCC or GND 5.5 - +0.1 1.0
uA
Icc | Viy=Vee or GND 5.5/ = | - |4.0 | - l40.0
Quiescent
Per input: ViyN=0.5V or
Supply Current | Ig 2.4v 5.5 = | - J]2.0] -~ |29 |m
Other inputs:Vgc or GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT137P

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)

Ta=25°C Ta=-40085°C
PARAMETER SYMBOL! TEST CONDITION Voo MIN TYP MAX MIN MAX UNIT
t
TLH
Output Transition Time 4.50 - 8 15 - 19
CTHL
Propagation Delay Time tpLH 4.5 - 25 39 _ 49
€1 -9 tpHL
. . - tpLH
Brogfgatlon Delay Time P 4.5 - 24 37 - 46
€2 -7 tpHL
Propagation Delay Time | TpLH 4.5 - n 52 _ 65
(CL -7 toHL
Propagation Delay Time tpLH 4.5 - 29 45 _ 56 | ns
(A, B, C-1Y) toHL
Minimum Pulse Width
_ t(L 4.5 - 8 15 - 19
D) (@)
Minimum Set Up Time t 4.5 - 2 10 - 13
(A, B, C - GL)
Minimum Hold Time ¢
(1, B, C - GD) b ] B o >
Input Capacitance Cin - 5 10 - 10
F
Power Dissipation C _ 68 - - - °
Capacitance PD(1)

Note (1): Cpp 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.)=Cpep * Vo * f1nt Icc

TOSHIBA 151




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT137P

SWITCHING CHARACTERISTICS TEST WAVEFORM

éuns 6ns
30V
A,B,C >< 90;’; 30V
50
— 10% A,B,C 50% 50%
G1,G2 ov ov
e tTHL tg Tty
t
90% ‘)& VoH w sov
Yn 50% 3 _ Z 90% ’
10% GL /| 3%%
T VoL o 102 ov
t t
PLH pHL
6ng Sns
ICC(Opj‘.) TEST CIRCUIT
Vog=5V
a1 o— Yo éne Sn
o— ! ™
A o— ! - Vee
B | INPUT 90%
o— !
c 5 | __#10% b GND
i
GL o—
oz o— |
o— —
7
r
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT137P

TYPICAL APPLICATION

STROBE
DECODER
ENABLE
X0
X1
X2 1
GL C B A G241
YO Y1Y2 Y3 Y4 Y5 Y6 Y7
INPUT Q clv
ADDRESS j
\——-——v————f
.
‘s TO FIVE
OTHER
X4 DECODERS
X5
) &1 ) o1 ) |
aL

e

GL C B A G2 a1 C B A G2 @1 gL ¢ B A G231

o

P =g
p —q K
o —q 5
r —q
o —q

YO Y1 Y2 Y3 ¥4 Y5 Y6 YV YO Y1 Y2 ¥3 Y4 Y5 Y6 Y7

TYT99977 TY9797°71

8 9 10 11 12 13 14 15 1617 18 19 2021 22 23

~

o —dx
o —5
94—

QUTPUTS

6 Line to 64 Line Decoder with Input Address Storage

TOSHIBA 158




—JOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

gE:—TC 74Hc 1 3 8 P/F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC138P/F 3-T0-8 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.......... e tpd=17ns(Typ.) at V=5V
. Low Power Dissipation......... Icc=4rA(Max.) at Ta=25°C
. High Noise Immunity........... VNIH=VN11=28% Veo(Min.)
. Output Drive Capability....... 10 LSTTL Loads

. Symmetrical Output Impedance..lIpggl=Ipr=4mA(Min.)
. Balanced Propagation Delays...tpLH=tpHL DIP16(3D16A~P)
. Wide Operating Voltage Range..V¢g(opr)=2V~ 6V
. Pin and Function Compatible with 741.S138. 16

1

MFP.6(F16GC-P)

INPUT and OUTPUT EQUIVALENT CIRCUIT PIN ASSIGNMENT

Al ~ ]_16 Veo
Voo B 2[:»—]— D———-jls Y0
o 5[] P14 71
INPUT -- oUTPUT &2+ %jm =
6§§'5E—1C &\\]12 Y3
a1 6 [ — 3\]11 w
37 7] 1]10 5
GND GND 8Eu ]9 Y6

(TOP VIEW)
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TC74HC138P/F

LOGIC DIAGRAM

DATA

CUTPUTS

B

SELECT
INPUTS

ENABLE
INPUTS

TRUTH TABLE

SELECTED OUTPUT

NONE

NONE

NONE

OUTPUTS

INPUTS

SELECT

C

ENABLE

G2A | G2B

Gl

Don't Care

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC138P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT * 500mW in the range
f Ta=-40°C v 65°C
Supply Voltage R - o
UppZy To-tage “anee vee 0.5%7 v and from Ta=65°C up
DC Input Voltage VIN -0.5vVecet0.5 v to 85°C derating
DC Output Voltage Vout -0.5Vee+0.5 v factor of -10mW/°C
shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Iok +20 mA
DC Output Current Loyt 125 mA
DC Vgg/Ground Current Ice +50 mA
Power Dissipation Pp S00(DIP)*/180(MFP) mW
Storage Temperature Tstg -65 150 °C
Lead Temperature 1l0sec TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y
Input Voltage VIN 0~vvVee v
Output Voltage Vour 0vVee v
Operating Temperature Topr -40 v 85 °C
0~ 1000(Vg=2.0V)
Input Rise and Fall Time | ty,tf 0 ~ 500(Vce=4.5V) ns
0 v 400(Vcc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level _
Ineut Voitage | VIH 4.5 |3.15 3.15 v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage Vi, 4.5 - - 1.35 - 1.35 \
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Ioy=-202A | 4.5 4.4 4.5 - 4.4 -
High-Level VN on
Vou 6.0 5.9 6.0 - 5.9 - v
Output Voltage v or V
IH I toy=—tma | 4.5 [4.18]4.31 - [4.13] -
Iog==5.2mA | 6.0 | 5.68] 5.80 - | 5.63 -

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC138P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. [ MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
Ve Io1=20xA 4.5 - 0.0( 0.1 - 0.1
Low-Level v o 6.0 | - | 0.0] 0o1] - | 01| v
Output Voltage oL Vi or V . . . .
1 IL) 1op=4mA 4.5 - ]0.17]0.26 - ]o0.33
Ip=5.2mA | 6.0 - |1 0.181 0.26 - 10.33
Ioput Leakage | p = |y =V or GND 6.0 | - | - |*0.1| - [#1.0
Current IN IN=Yee : - - A
Quiescent _ _ _ _
Supply Current ICC VIN VCC or GND 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
N 2.0 - 30 75 - 95
s TLH
OQutput Transition 4.5 - 8 15 - 19
Time tTHL ns
6.0 - 7 13 - 16
2.0 - 84 165 - 205
. . tpLH
Propagation Delay Time 4.5 - 21 33 - 41 ns
— t
(4,B,C - Y) PHL 6.0 | - | 18| 28 - | 35
2.0 - 72 145 - 180
. .| FpLE
Propagation Delay Time . 4.5 - 18 29 - 36 ns
_ HL
€, G- P 6.0 - 15| 25| - 31
Input Capacitance CIN - 5 10 - 10
——— pF
Power Dissipation
Capacitance Cpp(1) - >7 - - -
Note (1) Cpp 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)=Cpp-Vee- fINtIcC
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC138P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr) TEST CIRCUIT
’ Vep =5V
/ \ Vee ' j
A,B,C,G 50% 50%
J toLH \—-— anND b— Yo
- “THL % 93: :
¥ %% OH
( IN-PHASE) 5100‘?% P. 0. _‘; z :
t | CeHL] | Vou * —C Hh—
pLH tTHL trin —0|C 2A N
3 -;;58%% OH 0328 b— ¥,
(OUT-OF ~PHASE) - _3
0% Vor
% Input transition time is the same as
TpHL tpLH that in case of switching characteristics
test.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

CMOS DIGITAL INTEGRATED CIRCUIT Tc74Hch 38 P/F

NI

PRELIMINARY
TC74HCT138P/F 3-T0-8 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 G2ZA 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 discahrge or transient
excess voltage.

FEATURES:

* High Speed cveeeecenanaanns tpd=22ns(Typ.) at Vge=5V
+ Low Power Dissipation ..... Igg=4uA(Max.) at Ta=25°C

+ Compatible with TTL Outputs ......... Vyg=2V(Min.)
Vi1=0.8V(Max.)

¢ Qutput Drive Capability .......ess... 10 LSTTL Loads

* Symmetrical Output Impedance ....|Ipgg|=Igp=4mA{(Min.)

* Balanced Propagation Delays .eeeceace.. ceee tpLH%tpHL
* Pin and Function Compatible with 74LS138 MFP16 (F16GC-P)
INPUT and QUTPUT EQUIVALENT CIRCUIT PIN ASSIGNMENT
A4
Al ——L. 16 Vee
VCC Vecr B 2[}——1—- o—‘—]ls ﬁ
¢ a[] OL] 14 Y1
2 d b
INPUT -- OUTPUT a8 sM—d 0_1]12 =
a1 e[k | ::LL:[ 11 Y2
7 [ ol_ﬂlo 75
D eND 8 j-——-—o] s Y6

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT138P/F

LOGIC DIAGRAM

SELECT

2
veurs | B —W

12 T3
:1 )°_C{>_D°‘— DATA
:Do :D Soll 7 ' QUTPUTS

ENABLE | oo :
G2B

INPUTS

| @ 6

TRUTH TABLE
INPUTS QUTPUTS
ENABLE SELECT SELECTED OUTPUT

a1 |G2a @23 B a | Yo | ¥1 | T2 | ¥3 | Y2 | Y5 | Y6 | ¥7
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
B L L L L L L H H H H H H H Y0
H L L L | .| = H L | = E | H | H 2| m Y1
E | L L L g | L H " L H H H H H ¥z
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 ¥z
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
B L L H H H H H H H H H H L I

X ! DON'T CARE
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TOSHIBA

INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT138P/F

ABSULUIE MAXLMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
* 500mW in the range
S ly Voltage Range \Y% -0.5~7
upply g g cC of Ta=-40°C~ 65°C
DC Input Voltage VIN 0.5~ Vcct0.5 and from Ta=65°C up
DC Output Voltage VouT -0.5V¢et0.5 |V to 85°C derating
- factor of -10mW/°C
Input Diode Current Ik +20 mA shall be applied
Qutput Diode Current Iok +20 mA until 300mW.
DC Output Current Tout +25 mA
DC Vgg/Ground Current Icc +50 mA
Power Dissipation Pp 500 (DIP)* mW
180 (MFP)
Storage Temperature Tstg -65" 150 °C
Lead Temperature 10sec | TL 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT ONIT
Supply Voltage Vce 4,5+5.5 v
Input Voltage VIN 0~ Ve
Output Voltage Vour 0~ Ve
Operating Temperature Topr -40 v 85 °C
Input Rise and Fall Time |ty, tf 0~ 500 ns
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL TEST CONDITION v UNIT
CC | MIN. | TYP. | MAX, | MIN. | MAX.
o 4.5
High-Level Vi ( 2.0 _ _ 2.0 _
Input Voltage
5.5
4.5
Low-Level
Input Voltage ViL § - B 0.8 - 0.8
5.5
High-Level V.. =V IOH=—2011A 4.5 | 4.4 4.5 - 4.4 -
o Vol Vo IN "IH \Y
uptut Voltage or Vip | Iowy=-4mA |4.5 [4.18 |4.31| - |4.13| -
I =20pA (4.5 | - 0.0 {0.1 - 0.1
Low-Level v Vin=Viy oL=20w
OL
Output Volt
utput Voltage °F ViL | Ip=4ms |45 | - [0.170.26| - |0.33
Input Leakage
I VIN= . - - +0. - |x1.0 A
Current IN IN=Vcc or GND 5.5 0.1 W

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HCT138P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL TEST CONDITION v UNIT
CC| MIN.| TYP.| MAX.| MIN.|MAX.
Icc Viy=Vge or GND 5.5 - - | 40| - [40.0]| pA
Quiescent INTCC i
Per Input: Vyy=2.4V
Supply Current | Ig or 0.5 5.5 - - 20| - | 2.9 mA
Other Input: Vgg or
GND
AC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-401.85°C ]
PARAMETER SYMBOL { TEST CONDITION v UNIT
CC| MIN.| TYP.| MAX.| MIN.|MAX.
tTLH
Output Transition Time | 4.5 - 8 15 - 19
THL
Propagation Delay Time | toLH
pagati y P 4.5| - 26 41 - 51
(G1L -7) CpHL
ns
Propagation Delay Time | tpLH 4.5 - 30 47 _ 59
G2 -Y) tpHL
Propagation Delay Time |t
pag nd pLH 4.5/ - |32 |'so | - | 63
(A: B, C, - Y) tpHL
Input Capacitance CIn - 5 10 - 10
Power Dissipation C - 65 - - - P
Capacitance PD(1)

Note (1): Cpp 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.) =Cpp * Voo * fint Ice
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCT138P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

INPUT 3.0V
AL,B,C 5 /
o R L3V 7~ L3V
G1,322,02B ov
THL Ly
—_— v,
QUTPUT 90% oH
(AT POSITIVE PULSE)
Y 13V F 13V
10% VoL
[ *pHL CpLH
T
v
9 QH
OUTPUT o
(AT NEGATIVE PULSE)
< 13V 1.3V
Y N_10% v
CTLH trgn OF
TpHL
tpLH
ICC(Opr.) TEST CIRCUIT
Voo =5V
— G1 Y.O VCC
P.G. A o :
— B 5
¢ o—
—d Gza O : L— anD
o—— __
— GRB o ) e
éns 6ns

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DAT/

C!MOS DIGITAL INTEGRATED CIRCUIT Tc 74HC 1 3 9 P / =

PRELIMINARY

TC74HCT39P/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........c.ciiiiiit tpd=l6ns(Typ.) at Vge=5V
. Low Power Dissipation......... Icc=4rA(Max.) at Ta=25°C
. High Noise Immunity........... VNTE=VNIL=28% Vcc(Min.)
. Output Drive Capability....... 10 LSTTL Loads

. Symmetrical Output Impedance..]Igygl=IgL=4mA(Min.)

- Balanced Propagation Delays...tpLH==tpHL
. Wide Operating Voltage Range..V(( (opr)=2V~ 6V
. Pin and Function Compatible with 74LS139

MFPP16(F16GC-P)

PIN ASSIGNMENT INPUT and QUTPUT EQUIVALENT CIRCUIT
16 1[:1" 116 Voo
1a 2 [J1s 26 Vee
1B 3[ -—J14 2a
1Yo ¢[}o L1113 2B INPUT - OUTRUT
17, s[}d pb—{J12 27,
1%, 6 [} b—{J11 27;
1Yg 7C_q—-J b J10 275
- aND
oup 8] [_b{1s =%
(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC139P/F

BLOCK DIAGRAM

12 3=

INPUTS OUTPUTS
ENABLE SELECT Sgﬁgg? Note '
I B A Yo §i 7, Y3 X : Don't care
H X X H H H H NONE
L L L L H H H Yo
L L H H L H H Y1
L H L H H L H Y
L H H H H H L Y3
INPUT and OUTPUT
ABSOLUTE MAXIMUM RATINGS EQUIVALENT CIRCUIT
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 v
DC Input Voltage VIN -0.5~Vgct0.5 \
DC Output Voltage Vour | -0.5~V¢gct0.5 v
Input Diode Current I1K 120 mA INPUT
Output Diode Current 10K +20 mA
DC Output Current Tout 125 mA
DC Vee/Ground Current Icc +50 mA
Power Dissipation Pp 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 -10mW/°C shall be applied until 300mW.

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC139P/F

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT

Supply Voltage Vee 2v6

Input Voltage Vin 0~ Ve

Output Voltage VOUer_A 0~ Ve

Operating Temperature Topr —40~ 85 °c i )

Input Rise and Fall Time |ty, tg]0~1000(VCC=2.0V)
0 ~ 500(Vce=4.5V) ns
0 ~ 400(Vce=6.0V)

DC ELECTRICAL CHARACTERISTICS

ARAMETER SYMBOL T CONDITIO Taz2y7c faz-a0n85 ¢
P YMB EST CONDITION Voc | MIN. | TYp. [ Max. | min. | wax, | T
High-Level v i'g l.is - - g’is _
Input Voltage H 6.0 .2 - - 4.2 B Y
2.0 - - 0.5 - 0.5
iow-Lezei VoL, 4.5 1 - - 1.35| - 1.35) V
nput Voltage
6.0 | - - 1.8 - 1.8
2.0 1.9 |2. - 1.9 -

. Ven=V Tou=-20uA [4.5 | 4.4 | 4.5 - | 4.4 ~
High-Level v e 6.0 5.9 |6.0 | - |59 | - v
Output Voltage OH or Vi,

Iog=-4mA 4.5 | 4.18 | 4.31| - 4.13] -
Iog=-5-2mA|6.0 | 5.68 | 5.80 | - 5.63| -
2,00 - 10.0 {0.1 1 - }o0.1
- Io1=20uA l4.5| - (0.0 0.1 | - |o0.1
Low-Level VIN=V1H oL 6.0 _ 0.0 0.1 _ 0.1
v . . . . v
oL
Output Voltage or VIL | rop=4ma |4.5| - |0.17]0.26] - | 0.33
ToL=5.2mA |6.0 | - 0.18]0.26| - 0.33
Input Leakage

gurrent & Iy ViN=Vec or GND 6.0 | - - [g0.1 - |#1.0
Qui t Suppl KA

uiescen upp =V ND - - -

Supply Current ICC Vin=V¢c or G 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC139P/F

AC ELECTRICAL CHARACTERISTICS

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

_ o = o
PARAMETER SYMBOL |TEST CONDITION Ta=25"C Ta=-40"85"C| yyrr

Vee 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 _ _ ns
Time A,B-Y £pHL 4.5 19 30 38

6.0 - 16 26 - 33

2.0 - 68 | 135 170
Propagation Delay tpLH _ _
Time G - Y tpHL 4.5 17 27 34

6.0 - 14 23 - 29
Input Capacitance CIN - 5 10 - 10 F
Power Dissipation _ 49 _ _ _ P
Capacitance Cpp (Note 1)

Note (1) Cpp 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)=Cpp-Vee- fINtIcc/2 (per Decoder)

SWITCHING CHARACTERISTICS TEST WAVEFORM

I¢C(opr) TEST CIRCUIT

e e )
. e

550%
GND

t~ UTHL

v,
Y 90% OH
Ig;PHASE 50%
TPUT . 10%
T p}{{u OL
pLH 1 . — T
HL F;—7~ v
T 90% OH
- 50%
b Z 10%
OUT—OF—PHASE - Vor,
OUTPUT
TpHL TpLH

# Input waveform is the same as that in

Veg=5V

GND

Yy

2

T 17

I3

case of switching characteristice test,

1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C!MOS DIGITAL INTEGRATED CIRCUIT | Tc 7 4HC 1 4 7 P

PRELIMINARY
TC74HC147P 10-TO-4 LINE PRIORITY ENCODER

The TC74HC147 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 equlvalent 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 transienf]
excess voltage.

FEATURES:
» High Speed .tviveveveneannns tpg=16ns(Typ.) at V=5V
* Low Power Dissipation ...... Ige=4uA(Max.) at Ta=25°C

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

* Output Drive Capability ......veeeve... 10 LSTTL Loads
Iog|=TorL=4mA (Min.)
* Balanced Propagation Delays ........eceuen. tpLH=tpHL

* Symmetrical Output Impedance ....

* Wide Operating Voltage Range ....... VCC(Opr.)=2V'”6V
* Pin and Function Compatible with 74LS147

ABSOLUTE MAXIMUM RATINGS DIP16(3D16A-P)
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve -0.547
it — ¢ PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ VeetQ.5
DC Output Voltage Vour -0.54Vpct0.5 S
o e Toreee o PO L ce 4 1EL—'————3 16 Vg
Input Diode Current Itk +20 mA 2
Bltput Diode Current Tok +20 mA ° ZE‘C 5 15 o
DC Output Current Tour +25 mA s 3s[lde pp{]1e »
IDC V¢g/Ground Current Icc +50 mA 7 affq sp{]1s 3
Power D1551patlon Pp : 500% mW s 5[—08 zp—ﬂlz 2
S — . c s[lqc 1pq]11 2
Storage Temperature Tstg -65 " 150 °C B
S B v B 4 o9p]Jioe
Lead Temperature 10sec | TL 300 c
R S GND 8 Jo 2
* 500mW in the range of Ta=-40°Cv65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW. NC : NO CONNECTION
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TOSHIBA INFEGRATED CIRCUIT TECHNICAL DATA

TC74HC147P

TRUTH TABLE

X : Don’t Care

OUTPUTS

INPUTS

LOGIC DIAGRAM

11

14

12

13

10
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC147P

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v
I —
Input Voltage VIN 0~ Ve Y
Output Voltage Vour | 0~ vee
Operating Temperatﬁré‘ Topr ~40 v 85 °C
NPUT
Input Rise and Fall Time |ty, tg]0"1000(Vce=2.0V) e
0 A 500(Vee=4.5V)  ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
’ Ta=25°C Ta=-400.85°C
PARAMETER SYMBOL TEST CONDITION Voe | MIN. | TYP. | MAX. | MIN. | MAX. UNIT
High-Level 2.0 {1.5 - - 1.5 -
V1iH 4.5 13.15 | - - 3.15| - v
Input Voltage
6.0 | 4.2 - - -
2.0 | - - 0.5 - 0.5
LOW-LeVei Vi 4.5 - - | 135 - | 1.35] Vv
Input Voltage 6.0 _ _ 1.8 _ 1.8
2.011.9 | 2.0 - 1.9 -

) Vin=Vin Iou=-20uA (4.5 | 4.4 4.5 - 4.4 -
High-Level v i 6.0 [5.9 |6.0 | -~ |59 | - | |
Output Voltage OH or Vyp,

Toy=—4mA |4.5 | 4.18 | 4.31] - | 4.13} -
Toy=-5.2mA[6.0 | 5.68 | 5.80 | - 5.63) -
| 2.0 - 0.0 0.1 - 0.1
- IoL=20nA (4.5 - 0.0 | 0.1 - 0.1
Low-Level VIN=VIH oL 6.0 _ 0.0 0.1 _ 0.1
v - ’ N
1t OL .
Output Voltage or VIL | yop=4mA 4.5 ] - |0.17]0.26| - | 0.33
Iop=5-2mA |6.0 ]| - 0.180.26 | - 0.33
S AU HNO U S
Input Leakage

B ene B Iy | Vin=Vgc or GND 6.0 - - 0.1 | - j#1.0 ,
S R S S u
Quiescent 1 Vin=V GND _ _ _

Supply Current cc INTVCe or 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC147P

AC ELECTRICAL CHARACTERISTICS

(CL=50pF, Input ty=tf=6ns)

RAME SYMB TEST C o Ta=25°C Ta=-40"85°C UNIT
PA TER OL T CONDITION
VCce | MIN. | TYP. | MAX. | MIN.| MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
tTHL
6 . 0 - 7 13 - ].6 ns
tpLH 2.0 - 76 {150 - 190
Propagation Delay Time tpHL 4.5 - 19 30 - 38
6.0 - 16 26 - 33
Input Capacitance CIN - 5 10 - 10 .
P— : P
Power Dissipation C
Capacitance PD(1) - 37 - B -
Note (1) Cpp 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.)

SWITCHING CHARACTERISTICS TEST WAVEFORM

=Cpp * Vec * f1n + Icc

Icc(0pr,) TEST WAVEFORM

6ns 6ns
T R+ Voo
INPUT KEO% N
_____dz 10% wa_______. aND
tTLH CTHT
i_ Vou
OUTPUT 7 o0%
(IN-PHA SE) 50%
ozt
tpLH b T pHL
tHL BE:
5 Vor
OyTPyT 50%
(OUT-OF-PHASE) 1
/1oy
1
T pHL T pLH

Voo=5V
9
8
7 AP—
6 B j0—
5 c o—
4 D o—
3
2

P.G.X‘ 1 s

500

ISTICS TEST.

¢ INPUT TRANSITION TIME IS THE SAME AS
THAT IN CASE OF SWITCHING CHARACTER-

»

-

’
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATAZ—

C?MOS DIGITAL INTEGRATED CIRCUIT Tc 7 4 HC 1 4 8 P%

|

PRELIMINARY

TC74HCT48P 8-T0-3 LINE PRIORITY ENCODER

The TC74HC148 is a high speed CMOS 8-T0-3 LINE PRIORITY ENCODER fabricated with
silicon gate CZMOS 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
0 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 «..vvvveneenennns tpd=16ns(Typ.) at Vgg=5V
* Low Power Dissipation ...... Icc=4uA(Max.) at Ta=25°C
* High Noise Immunity ....... <+ VNIE=VNIL=28% Ve (Min.)
* OQutput Drive Capability ..... et 10 LSTTL Loads
* Symmetrical Output Impedance .....IIOH|=IOL=4mA(Min.)
* Balanced Propagation Delays ......ecceceanss EpLEStpHL
* Wide Operating Voltage Range ....... Vee (opr.)=2V v 6V

* Pin and Function Cewpatible with 74LS148

ABSOLUTE MAXIMUM RATINGS

DIP16(3D16A—P)

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Vect0.5
DC Output Voltage Vout -0.5Vget0.5 |V s 1N e ve
i I +2
Input Diode Current IK 0 mA s 2[4q5 s ]15 o
Output Diode Current ok +20 mA
6 3{1Qs asp-
DC Output Current Iout +25 mA &c J1s os
DC V¢c/Ground Current Ice +50 mA v affqe spllhis 3
[Power Dissipation Pp 500% — g1 s[losr zbglz 2
I A2 6&6A2 1oﬂ11 1
Storage Temperature Tstg -65" 150 °C a1 7ﬂCAl 20 OOjlo o
Lead Temperature 10sec | TL 300 °c
£ anp ] ?——J 9 a0
* 500mW in the range of Ta=-40°C~v.65°C and. from Ta=65°C (T0P VIEN)

up to 85°C derating factor -of -10mW/°C shall be applied
uatil 300mw.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC148P

TRUTH TABLE

X :iDon't Care

OUTPUTS

EO

H

Gs

AO

Al

AR

INPUTS

EI

LOGIC DIAGRAM

AO

EI

10

o

11

12

13
1
2
3

?%W%

180

TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC148P

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
1 \%
Supply Voltage cC 2v6 v Veg Ve
Input Voltage VIiN 0~ Vee
Output Voltage VouT 0~ Ve
- INPUT
Operating Temperature Topr ~40 ~ 85 °C - -
Input Rise and Fall Time |ty, t§|01000(VCC=2.0V
0 ~ 500(Vee=4.5V) ns
"10 A 400(VCce=6.0V GND GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~.85°C INIT
PARAMETER SYMBOL TEST CONDITION Voe | MIN. | TYP. | MAX. | MIN, | MAX.
High-Level 2.0 [1.5 - - 1.5 -
Vi 513.15| - - 15| - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level VL 4.5 - - 1.35 ~ 1.35 v
Input Voltage 6.0 _ _ 1.8 _ 1.8
2.0 1.9 |2.0 - 1.9 -
=- 4.5 [ 4.4 | 4.5 - 4.4 -
. ViN=Yn | lon=-20ua
High-Level Vou 6.0 5.9 6.0 | = |59 | - |
Output Voltage or Vyj,
Igg=-4mA (4.5 [4.18 | 4,31 - 4,13 -
Iog=-5.2mA{6.0 { 5.68 | 5.80 | - 5.63) -
2.0 | - 0.0 [0.1 - 0.1
= - 0.0 (0.1 - 0.1
VIN=VIH IOL 20uA 4.5 . .
Low-Level v 6.0 - 0.0 j0.1 | - Jo0.1|
oL
Output Voltage of VIL | 1oi=4ma  |4.5| - [0.17]0.26] - |0.33
IgL=5.2mA (6.0 | - 0.1810.26| - 0.33
Input Leakage _
iéurrent 115 Viy=Vcc or GND 6.0 | - - 0.1 { - |[t1L.0 )
u
Quiescent I Vo=V GND _ _ _
Supply Current ce IN=Yce °r 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC148P

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Imput ty=ty=6mns)

Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL | TEST CONDITION a 2 UNIT
Vee |MIN. | Typ.|max. | mIn. | max.
t1in 2.0 | - 0] 75 | - | 95
Output Transition Time 4.5 | - 8| 15 - 19
tTHL 6.0 | - 7113 | - 16
Propagation Delay Time | tpLH 2.0 | - 76 1150 - 190
4.5 - 19 30 - 38
(IN - A0, Al, A2) pHL 6.0 | - 16 | 26 | - 33
ns
. - 84 | 165 - 205
Propagation Delay Time | tpLH 2.0
oy 4.5 | - 2133 | - | @
(IN - EO, GS) P 6.0 | - 18| 28 | - 35
Propagation Delay Time tpLH 2.0 | - 60 1120 - 150
touL 4.5 - 15 24 - 30
(ET -~ EO) P 6.0 | - 13|20 | - | 26 |
Propagation Delay Time | tpLH 2.0 | - 56 | 115 - 145
4.5 - 14 23 - 29
- GS
(EL ) tpHL 6.0 | - 12 | 20 | - 25
Propagation Delay Time tpLH 2.0 - 64 1125 - 155
4.5 - 16 25 - 31
(EI - A0, Al, A2) £oHL
P 6.0 | - 14 | 21 | - 26
Input Capacitance CIN - 5 10 10
T - pF
Power D}551pat10n CpD(1) _ 57 _ _ -
Capacitance

Note (1): Cpp 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.

Lecqopr.) =Cpp - Vee - f1n
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC148P

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(Opr.) TEST WAVEFORM

Vag=58V

-\ Vee
INPUT Z/so% 50%
GND

7
6
UTLH UTHL 5 AQ P—
- - ‘
OUTPUT 509, VoH & Alp—
( IN-PHASE) 50% 3 azlo
{10% Vo 2 20—
TpLy LpHL 1 as
UTHL t:L‘LH B.G X 0 i
EI
el - a GND
OUTPUT §%? Vo 2
0
0UT-OF—PAHS E
¢ ! — 2 VoL
%; INPUT WAVEFORM I8 THE SAME AS THAT IN
. - CASE OF SWITCHING CHARACTERISTICS TEST.
tpHL CpLH

TYPICAL APPLICATION

4=bit CASCADE CONNECTION

15 14 13 12 11 10

LLLLLLL)

6 5 4 3 2

EI EO EIN Eojo—o
BO= "
- as AR Al AO AR Al AO With IN="®

< o—
o RP— o
ol — o
»»b.__w
K - &
0 P—
= lo— =
o pP— o

TC74HCOS8

Priority Flag A3 AR Al AQ
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SHIBA INTEGRATED CIRCUIT TECHNICAL DATA

__:gc 74HC 1 51 P/F C!MOS DIGITAL INTEGRATED CIRCUIT

gt

PRELIMINARY

TC74HC151P/F 8-CHANNEL MULTIPLEXER

The TC74HC151 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-invering 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 conditionms.

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

FEATURES:

+ High Speed .......... ..ot tpd=22ns(Typ.) at Vge=5V
- Low Power Dissipation ...... Icc=4vA(Max.) at Ta=25°C
- High Noise Immunity ......... VN1E=VNIL=28% Vcc(Min.)
* Output Drive Capability ............... 10 LSTTL Loads
+ Symmetrical Output Impedance .......... |Ton|=Ior=4mA
+ Balanced Propagation Delays ......ccveveennn tpLH:tpHL
+ Wide Operating Voltage Range ....... Veg(opr. )=2V v 6V

DIP16(3D16A~-P)

« Pin and Function Compatible with 74LS151

1e§£ ;%ﬁ
ABSOLUTE MAXIMUM RATINGS

PARAMETER - SYMBOL VALUE UNIT MFP16(F16GC~P)
Supply Voltage Range Vee ~0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Vect0.5
DC Output Voltage VouT ~0.5 Vecet0.5 \Y D3 1D 16 Vg
t Di I
Input Diode Current IK +20 mA b2 2[ 15 m
Output Diode Current Iok +20 mA
D1 5[: 14 D5
DC Output Current Iout 25 mA
DC Vge/Ground Current Icc +50 mA 50 4] 13 D6
. 500 (DIP)* | 1 5[} 1z D7
A . o
Power Dissipation D 180 (MFP) W SE 11 A
Storage Temperature Tstg ~65 150 °c sTROBE 7] 10 B
T o
Lead Temperature 10sec L 300 C owp 5[] o ¢
* 500mW in the range of Ta=-40°C~65°C and from Ta=65°C (ToF VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC151P/F

TRUTH TABLE

INPUTS OUTPUTS
SELECT STROBE
o B A s I v
X X X H L H
L L L L DO DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D&
H L L L D4 Da
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7

LOGIC DIAGRAM

X : Don't Care

kd
STROBE ————\:D“——“
3

|~
<]
;P

" 11
10
B
9
C
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC151P/F

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 246 v
Input Voltage ViN 0~ Veg
Output Voltage Vout 0~ Vg
Operating Temperature Topr ~40~ 85 °cC 1NPUT
Input Rise and Fall Time |ty, tg0"1000(VCCc=2.0V)
0 ~ 500(Vce=4.5V) ns
0 ~ 400(VCce=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40.85°C
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN, | MAX. UNIT
High-Level 2.0 11.5 - ~ 1.5 -
ViH 4.5 7 3.15 - - 3.15 - v
Input Voltage
6.0 2 - ~ -
2.0 - - 0.5 - 0.5
Low-Level VL 4.5 | - - ] 1.35) - [ 1.35] V
Input Voltage
6.0 | - - 1.8 - 1.8
2.011.9 |2.0 - 1.9 -

' ViN=V1g Iog=-20pA [4.5 | 4.4 4.5 ~ 4.4 -
High-Level v ™ 6.015.9 |6.0 | = |59 | - v
Output Voltage OH or Vg,

Tog=—4mA [4.5 [4.18 {4.31| =~ 4.13] -
Ioy=-5.2mA{6.0 | 5.68 | 5.80 | ~ 5.63( -
2.0 - 0.0 0.1 - 0.
Vin=V InT =20uA 4.5 - 0.0 0.1 - 0.
Low~Level IN IH oL 6.0 _ 0.0 0.1 - 0.1
v : ’ . v
OL
Output Voltage or VIL | 15 -4ms  |4.5| - |0.17]0.26| - | 0.33
IoL=5.2mA [6.0 | - 0.18( 0.26| - 0.33
Input Leakage _
B ont Iy | Vin=Vee or GND 6.0 | - - R0.1 | - |:1.0 )
u
Quiescent 1 Vo=V GND B _ . _
Supply Current cc Iv=ee or 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC151P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT trstf=6mnS)

Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Voc| MIN.| TYP.| MAX.|MIN. | MAX.
tTLH 2.0 - 30 75| - 95
Output Transition Time 4.5 - 8 15| - 19
' t
THL 6.0 - 70 13 - | 16
. 2.0l - 84 | 1651 - 205
Propagation Delay Time | tpLH
4.5 - 21 331 - 41
®-w “pHL 6.0 - 18| 28| - 35
Propagation Delay Time | tpLH 2.0 - 80 160 | - 200
4.5 - 20 32| - 40
D-Y t
¢ ) pHL 6.0 - 17 27 - 34
- 56 -
Propagation Delay Time | 'pLH 2.0 115 145
. 4.5 - 14 23| - 29
- HL ns
(5T - W) P 6.0 - | 12| 200 - | 25
2,0) - 52| 105 | - 130
Propagation Delay Time | UpLH
4.5 - 13 21) - 26
(ST - Y) tpHL 6.0/ -~ 11 18| - 22
Propagation Delay Time | tpry 2.0p - 104 1 205} - 255
(4. B. C - W) ¢ 4.5 -~ 26 41 - 51
> pHL 6.0 - | 22| 35| - | 43
2,0y - 100 { 195 - 245
Propagation Delay Time tpLH
. B, C- 1) . 4.5 - 25 39| - 49
» Bs b T pHL 6.0 - 21| 33| - 42
Input Capacitance CIN - 5 10| - 10
© . pF
Power D%ssipatlon CPD(l) _ 75 _ B _
Capacitance

Note (1) Cpp 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.) = Cpp * Ve * f1n + Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC151P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

Vao STROBE — — — = ,/--—————'VCC
A,B,C 50% ><50% N - 50% 50%
GND Dn ————-/ e GND
*TLH LrHL tpLH toHT,
™ .J_—_— v, VoH
0% 350% ' OH
Y or W 50% 50% 50% 50%
oz k19O% v v o LVOL
LpHL pLH
w VoH
TpLH LpHL
50% 50%
Vor,
ICC(opr‘.) TEST CIRCUIT
Vog=5V
DO
PG . A vk * : INPUT WAVEFORM IS THE SAME AS THAT IN
* CASE OF SWITCHING CHARACTERISTICS TEST.
; n
© |oTHERS
r
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA—

TC74HC153P/E
cwvos piemaL NTecraTep creuT 1GC74HC253P / F_EE

PRELIMINARY

TC74HC153P/F DUAL 4-CHANNEL MULTIPLEXER
TC74HC253P/F DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT

The TC74HC153 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 (HC153) and 3-state output (HC253).
Each of these data (1C0-1C3, 2C0-2C3) is selected by the two address inputs A and B.
Separate strobe inputs (1G, 2G) are provided for each of the two four-line sections.
The strobe input (G) can be used to inhibit the data output; the output of HC153 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.c.vivirinennneenns tpd=l4ns(Typ.) at Vge=5V
. Low Power Dissipation......... Icc=4rA(Max.) at Ta=25°C
. High Noise Immunity........... VNTH=VNIL=28% Vcc(Min.)
. Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..]Iggl=IoL=4mA(Min.)

. Balanced Propagation Delays...tpLH=tpHL
. Wide Operating Voltage Range..VcC(opr)=2V ~6V DIP16(3D164-P)
. Pin and Function Compatible with 74LS157/158.

1

MFP16(F16GC-P)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC153P/F
TC74HC253P/F

PIN ASSIGNMENT INPUT and OUTPUT EQUIVALENT CIRCUIT
16 1 [j ~ []16 Voo
B 2[] [Js Vee
103 5 j 4 A
1ce 4 ] 13 2C3
o1 s E ST INPUT - OUTPUT
1C0 ¢ [j [Jir =02
v 7 [ []i0 =2co aND
aND 8 [; ] o 2y
(Top View)
TRUTH TABLE
is;ﬁg; DATA INPUTS STROBE OUTPUT Y
B A Co c1 o)) C3 G HC153 | HC253
X X X X X X H L Z X : Don't care
L L L X X X L L L Z : High Impedance
L L H X X X L H H
L H X L X X L L L
L H X H X X L H H
H L X X L X L L L
H L X X B X L H B
H H X X X L L L L
H H X X X H L H H
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC153P/F
TC74HC253P/F

LOGIC DIAGRAM

—
14 ;:[:::k}___— TCV4AHD153P 14
A A TC74HCR53P
5 2 Dol>
s B . .
120 | 1
i 1
.
127 2 [
|
1 ‘r?
4J 1y
102 I
3 | !
ic3 |
i
— 1 ‘ !
1G :
200 2 ) ) w
T .
201 2 .
cop 12 : 9 2y
oz 131 SAME AS ABOVE BLOCK ] SAME AS ABOVE BLOCK
203 203 4—4—$
_ 15 ) - 15
2G : 23 : j
i ] ) J . ) _ :

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT #500mW in the range of
Supply Voltage R v Z0.5~7 v Ta=-40"C~ 65°C,
upPpLy ge hange cc : and from Ta=65°C up to
DC Input Voltage VIN -0.5~Vect0.5 \Y 85°C derating factor
of -10mW/°C shall be
DC Output Voltage VouT ~-0.5~Vect+0.5 4 applied until 300mH.
Input Diode Current Itg +20 mA .
Output Diode Current 195)'4 +20 mA
DC Output Current Tout 25 mA
DC Vge/Ground Current Tce 150 mA
Power Dissipation Pp 500(D1P)*/180(MFP)| mW
Storage Temperature Tstg -65~150 °C
Lead Temperature 1l0sec Ty, 300 °C
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC153P/F
TC74HC253P/F

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 \Y
Input Voltage VIn 0vVee v
Output Voltage Vour 0vvee
Operating Temperature Topr ~40 ~ 85 °C
0~ lOOO(VCC=2.0V)
Input Rise and Fall Time | ty,tf 0 ~ 500(Vce=4.5V) ns
0 ~ 400(Vgc=6.0V)
DC ELECTRICAL CHARACTERISTICS
—9co = °
PARAMETER SYMBOL TEST CONDITION Ta=25"C Ta=-40~85"C UNIT
Vce | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level - -
Input Voltage Vid 4.5 |3.15 3.15 \Y
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage | VIL 4.5 | - - |35 | - Ji.3s v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
v Iog=-20pA | 4.5 4.4 4.5 - 4.4 -
. - IN:
High-Level VoH 6.0 | 5.9 | 6.0 | - |59 - v
Output Voltage Vg or VIL
Tog=—4mA | 4.5 (4.18 [4.31 | - |4.13 | -
Iog=-5.2mA ) 6.0 [5.68 15.80 - [5.63 -
2.0 - 0.0 0.1 - 0.1
v Top=20s4A | 4.5 | - }o0.0 Jo.1 | - |o.1
Low-Level vor | N 6.0 | - lo.0 o1 ]| - foa1 | v
Output Voltage ViH or VIL
ToL=4mA 4.5 - 10.17 )0.26 - ]0.33
IoL=5.2mA | 6.0 - 10.18 [0.26 - 10.33
3-State Output _
Off-State Toz (V)| VIN=VIH or VIL 6.0 | - - |to.5 | - [#5.0
Current VouT=VcCc or GND
Input Leakage - _ . - | A
Current IN | VIN=Vee or- GND 6.0 10.1 .0 ~
Quiescent - _ _ _ 40.0
Supply Current Icc | VIN=Vcc or GND 6.0 4.0 0.
Note (1) Applied only for TC74HC253P
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC153P/F
TC74HC253P/F

AC ELECTRICAL CHARACTERISTICS

(CL=50pF, Input ty=tf=6ns)

PARAMETER SYMBOL [TEST CONDITION Ta=25°C Ta=-40857C | yy1t
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 25 75 - 95
O9tput Transition tTLH 4.5 N 9 15 _ 19
Time tTHL
6.0 - 8 13 - 16
TC74HC153/253 . 2.0 - ) 68130 | - ) 165
Propagation Delay Time| . PLH 4.5 - 17 26 - 33
Cn - Y tpHL
6.0 - 14 22 - 28
TC74HC153/253 . 2.0 | - | 100 | 195 | - | 245
tpgi 4.5 - 25 39 - 49
- p
AB - ¥ 6.0 | - | 21| 33| - 42
ns
TC74HC153 2.0 - 100 | 195 - 245
Propagation Delay Time Epﬁi 4.5 - 25 39 - 49
- p
€c-X 6.0 | - | 21| 33| - | 4
- 2.0 - 46 100 - 125
C74HC253 tpZL
P = - -
Output Enable Time tpZH Rp=1ka 4.5 12 20 25
6.0 - 10 17 - 21
AHC253 2.0 - 56 | 115 - 145
TC74HC tpLZ
p = - -
Output Disable Time tpHZ Rp=1ka 4.5 14 23 29
6.0 - 12 20 - 25
Input Capacitance CIN - 5 10 - 10
Output Capacitance CouT | TC74HC253 - - - - oF
Power Dissipati TC74HC153 - 56 - - -
Capacitance | PPV
P TC74HC253 - 56 | - - -
Note (1) Cpp 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)=Cpp-Vec-fIN+Icc/2 (per Channel)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC153P/F
TC74HC253P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

tpLH» PpHL tpLzs tpan tpHZr lpZH
Vee
OUTPUT ]— Cr OUTPUT R
LOAD LOAD L
CIRCUIT CIRCUIT OUTPUT | g
LOAD Liop
J;CL CIRCUTIT /L
Vi
ce
INPUT (;o% \ Voo
———/ N GND INPUT G /50% \
tpLH pHL — N oD
[trrm ltraL tpHZ tpzH
T v v
0H oH
IN-PHASE 90% 90 % on
OUTPUT 10?;% IN-PHASE 5
\ Vor, OUTPUT Vor
| “pHL JtpLH
Vou - Vog
OUT-OF-PHASE 50% OUT-OF-PHASE
OUTPUT
OUTPUT VoL VoL
ICC(opr) TEST CIRCUIT
— Veg=5V
éns éns
- -
—lgog — VCC
INPUT A
P.G A Vee \ 10% GND
g —1B a
= 1Y
0 +— 1co Vo
1c1 OUTPUT 1Y
"1 orurr  2v|— VoL
! | INPUTS
[ GND
TOSHIBA 194




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA—

CMOS DIGITAL ;NTEGRATED CIRCUIT Tc 7 4Hc1 54%2

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, G1 and
65, 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 Lligga: 3054 n—P)

static discharge or transient excess voltage. 0.300 INCH (7.62) ROW SPACING

PIN ASSIGNMENT

FEATURES:

. High Speed............ ... ... tpd=22ns(Typ.) at Vcc=5V

. Low Power Dissipation......... Icc=42A(Max.) at Ta=25°C ¥ 1 L—;Egj []24 Vee

. High Noise Immunity........... VNTH=VNIL=28% Ve (Min.) Y, oz E []23 &

. OQutput Drive Capability....... 10 LSTTL Loads ¥z B E——q ]22 B

Symmetrical Output Impedance..|Igygl=IoL=4wA(Min.) 75 4 ;P—q [J=1 ¢

. Balanced Propagation Delays...tpLH= tpHL 4 5 E——G ]2D D

. Wide Operating Voltage Range..Vgc(opr)=2V ~6V T s q*—f p—{J 1o G2

. Pin and Function Compatible with 74LS154 % v[—q p—{er®n

. Small Package.......... e 0.300(7.62) Row Spacing o qf‘q o—{]17 Vis
Y5 o[—d b—116 Y1t
5 10 4 b—]15 Y13
Y0 u[f—q__b—{]1¢ T2
GND 12 [] L] 13 Y11

(Top View)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC154P

LOGIC DIAGRAM

>
> :
) T
L o
) > i

o
-

!

1
—

fav

A
—
(,;

3
'S

1

TOSHIBA 196




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC154P

TRUTH TABLE INPUT and OUTPUT EQUIVALENT CIRCUIT

INPUTS SELECTED

*2 OUTPUT (L)

—

v Vee Veo
Yo cc

Y1

Y2 INPUT - - OUTFUT

= GND
GND

Y10
Y11

Y12
Y13
Y14
Y15

Lo 1= =T« ~R = =~ o = >R« =S < = S < =+ B o o - N i R~
o IR = =T = == > B = > I S o o N ol = = R = s « «H « o I o o H < o

NONE
NONE

== N e R o o B o o o o o o o T o O T o B B B Y

T T = =E oY== S w5+ = w N = > H o = o = *H o =~ T -~ ~ N i S
<
o]

T = >N = ~ R o R ol = =B = ~ B o N o = i < < A s N I - R = - N =]

X X

G
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
H
X
X

: Don't care

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT # 500mW in theorange of
Supply Voltage Range Vee -0.5~7 \ 232_2222-;22628C up to
DC Input Voltage VIN -0.5~Vec+0.5 \Y 85°C derating factor
DC Output Voltage VouT | -0.5~Vce+0.5 v Zip;ig$w£;Eiih§éémgf
Input Diode Current I1K +20 mA
Output Diode Current Ioxk 120 mA
DC Output Current IoyT +25 mA
DC Vgce/Ground Current Icc +50 mA :
Power Dissipation Pp 500* oW
Storage Temperature Tstg -65~150 °C
Lead Temperature 10sec Ty 300 °C
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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 0~Vee \
Output Voltage VouT 0~V¢e v
Operating Temperature Topr -40~ 85 °C
0 ~1000(Vec=2.0V)
Input Rise and Fall Time ty, tf 0 ~500 (Veg=4.5V) ns
0 ~400 (Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
. Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. [ TYP. | MAX MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level .
Input Voltage VIH 4.5 3.15 - - 3.15 - \Y
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage ViL 4.5 - - 1.35 - 1.35 \Y
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
v Iog=-20uA | 4.5 4.4 4.5 - 4.4 -
High-Level INT
Output Voltage Von VI or VIL 6.0 5.9 6.0 - 5.9 - \Y%
Iog=-4mA 4.5 4.18 | 4.31 - 4.13 -
Iog=-5.2mA | 6.0 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
v IoL=20 A 4.5 - 0.0 0.1 - 0.1
Low-Level IN=
Output Voltage VoL VI or Vi1 6.0 - 0.0 0.1 - 0.1 \
IoL=4mA 4.5 - 0.17| 0.26 - 0.33
I0L=5.2mA 6.0 - 0.18] 0.26 - 0.33
Input Leakage _ N + _ +
Current II1N  {VinN=Vee or GND 6.0 - 10.1 T1.0 A
Quiescent _
Supply Current Icc Vin=Vgc or GND 6.0 - - 4.0 - 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC154P

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=bns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee MIN.| TYP.j MAX. MIN. MAX.
—_— 2.0 - 30 75 - 95
Ogtput Transition 4.5 B 8 15 B 19 ns
Time tTHL
6.0 - 7 13 - 16
Propagation Delay Time| tpLH 2.0 - 104 1200 - 250
(A, B, C, D - Y) tpHL 4.5 - 26 40 - 50 | ns
6.0 - 22 34 - 43
Propagation Delay Time| tpLH 2.0 - 88 175 - 220
- = 4.5 - 22 35 - 44
(61, G2 - Y) tpHL e
6.0 - 19 30 - 37
Input Capacitance CIN - 5 10 ~ 10
P N pF
Power Dissipation
Capacitance Cpp (1) - 68 - - -
Note (1) Cpp 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)=Cpp-Vee- fIntice

SWITCHING CHARACTERISTICS TEST WAVEFORM

IcC(opr) TEST CIRCUIT

Voe=5V
A,B,C,D, (/ —\ Vee
Gy, Gy £ 50% 50% Vee o
. XD A B— "
TLH TTHL B .
M :
° OH P.G. c .
IN—PHASE 50% b .
ouTPUT (Y 10% * - :
o tpLH FeEL| | VoL G1 :
tTHI CTLH a2 :
90% Vor §
OUT~OF-PHASE 50% GND 15
oUTPUT (Y) | 10% .
oL
LpHL tpLH
- Input waveform is the same as that in case
of switching characteristics test,
* .
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%T c 7 4 Hc 1 5 5 P C?MOS DIGITAL INTEGRATED CIRCUIT

(i

PRELIMINARY

TC74HC155P DUAL 2-T0O-4 LINE DECODER/3-T0-8 LINE DECODER

The TC74HC155 is a 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 1-TO-4 line
demultiplexers with individual strobe inputs (1G and 2G), individual data inputs (1C
and 2C) and common binary address inputs (A and B). When both decoders are enabled
by the strobes, the inverted output of 1C data and non-inverted output of 2C data will
be brought to the selected output pins of each sections. A 1-TO-8 line demultiplexer
will be also easily built up by providing a data signal to both 1C and 2C inputs; the
output order from significance bit is IY3, 1Y2, I¥l, 1Y¥0, 2Y3, 2Y2, 2Y1, 2Y0 (BOTTOM).
This device can be used as a 2-to-4 line decoder or a 3-to-8 line decoder when 1C 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 ...evvvenennnnnnn. tpd=18ns(Typ.) at Vgc=5V
+ Low Power Dissipation ....... Icc=4uA(Max.) at Ta=25°C
+ High Noise Immunity ........ VNTH=VNIL=28% Vcc(Min.)
» OQutput Drive Capability .............. 10 LSTTL Loads
+ Symmetrical Output Impedance ..... iIOHI=IOL=4mA(Min.)
+ Balanced Propagation Delays ............... tpLH%tpHL
+ Wide Operating Voltage Range ....... Vee(opr.)=2v v oV

» Pin and Function Compatible with 74LS155

ABSOLUTE MAXIMUM RATINGS DIP16(3D16A—P)
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee ~0.57
PIN ASSIGNMENT
DC Input Voltage VIN -0.5%Veet+0.5 Y
DC Output Voltage \Y 0.5~ Vpet0.5 \Y YA
P g ouT A Ve o] oe veo
Input Diode Current Ik +20 mA __
_ - 16 2] hs 2z
Output Diode Current Iok +20 mA
DC Output Current IoyT +25 mA B 5] ha 2@
DC Vge/Ground Current Icc £50 mA 175 4[] iz a
Power Dissipation Pp 500% mi 17z s ] iz 2%3
171 s[] h1 2%
T -65 v 150 °c J—
Storage Temperature stg _ 75 7[ Dlo e
Lead Temperature 10sec | TL 300 C
anD 8] o z%0
* 500mW in the range of Ta=-40° 65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.

(TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC155P

TRUTH TABLE

INPUTS OUTPUTS INPUTS OUTPUTS
B A 16 1c 1Yo 1Yy | 1Y2 | 1¥3 B A 20 2C | 2Y0 | ®Y1 | Y3 | 2¥3
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 B H H H

X : DON'T CARE X ¢ DON'T CARE

LOGIC DIAGRAM
1a ivo

zZC

2
=<
v}

4
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC155P

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 206 v
Yo Voo
Input Voltage VIN 0~ Vee v
Output Voltage Vout 0~ Ve v
Operating Temperature Topr 40~ 85 °C . _
INPUT | OUTPUT
Input Rise and Fall Time [ty, tg|0~1000(VCcC=2.0V) 1
0 ~500(Vge=4.5V) ns ?
0 ~ 400(V¢ce=6.0V) GND -J
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-401.85°C UNIT
PARAMETER SYMBOL TEST CONDITION Ve | MIN. | TYP. | MAX. | MIN. ] MAX. I
High-Level 2.011.5 - - 1.5 -
VIH 4.5 1 3.15 - - 3.15 - \
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
LOW-Levei V1L, 4.5 - - 13| - | 1.3s] v
Input Volt
nput Tottage 6.0 | - - |18 | - |18
2.011.9 2.0 - 1.9 -

. Vyn=V IOH=-20uA 4.5 | 4.4 4.5 - 4.4 -
High-Level v e 6.0 5.9 [6.0 | - [59 | - | |
Output Voltage OH or VIL

Iog=~4mA 4.5 14.18 | 4.31 - 4.13 -
Iog=-5.2mA|6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0. 0.1 - 0.1
= In1=200A 4.5 - 0.0 0.1 - 0.1
Low-Level YINTVIR o 6.0 - (0.0 [0.1 | - |o0.1
v . . . . v
t t OL
Output Voltage or VIL | Igr=4mA  |4.5 | - | 0.17]0.26| - | 0.33
Ior=5.2mA | 6.0 - 0.18| 0.26 - 0.33
Input Leakage 1 ViN=Vgg or GND 6.0 - | -~ 0.1 | - [+1.0
Current N INTYCC . - AA
u
Quiescent 1 Ven=V GND - - - 0.0
Supply Current cc IN=Yee oF 6.0 4.0 40. )
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC155P

AC ELECTRICAL CHARACTERISTICS  (Cp=50pF, INPUT ty=tg=éns)

Ta=25°C Ta=~40785°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vcec | 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
oL 2.0 - 88 | 175 | - 220
Propagation Delay Time P 4.5 _ 22 35 _ A
FpHL 6.0 - | 19] 30| - | 37
Input Capacitance CiN - 5 10 - 10
P — pF
Power Dissipation
Capacitance Cpp (1) - 65 - B -

Note (1) Cpp 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.) = Cpp * Voo ° fin + Icc

SWITCHING CHARACTERISTICS TEST WAVEFORM ICC(opr.) TEST WAVEFORM
Vog=8V
Vee e
INPUT /50% \
____47 ‘\_______ GND B
Voo 190}—
T ce
e ~ UrHL P.a. A TvT—
B v * 1Y2}—
OUTPUT ° o fc ]
(AT PCSITIVE PULSE) 50% = 2YOp—
10% tpuil — Vo1, = 2Y1p—
TpIH ——] 1a RYZ—
p _ —_—
CTHL ETLH 2G gnp *I3f—
0% VoH
OUTPUT 0%
(AT NEOATIVE PULSE) e y 10% VoL
* INPUT WAVEFORM IS THE SAME AS THAT
: IN CASE OF SWITCHING GHARACTERISTICS
UpHL TpLE TEST.
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—JOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC157P/F
Ejrc 74Hc 1 58P/F C?MOS 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-CHANNEL 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 TC74HCl57 is a non-inverting
multiplexer.

When the STROBE input is held "H" 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...cvuviinannnnnn. tpd=10ns(Typ.) at Vgc=5V
. Low Power Dissipation......... Icc=4rA(Max.) at Ta=25°C
. High Noise Immunity........... VNIR=VNIL=28% Vec(Min.)
. Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..lIgpl=Igp=4mA

. Balanced Propagation Delays...tPLH:¢tpHL
- Wide Operating Voltage Range..Vgg(opr)=2V~6V
. Pin and Function Compatible with 74LS157/158.

MFP16(F16GC-P)

PIN ASSIGNMENT

TC74HC157 TC74HC158
SELECT 1[:___:I:T/ :]16 Voo SELECT 1[;_____3? :]l6 Vee
a2 ™S gb—{]15 STROBE 1a 2[:___A S ap—d |15 STROBE
1B3[ B  a—{]1s 4a 16 8B aAl—{J12 4a
1wy ey 113 2B 17 ¢ [y  s—{J13 48
2a 5[ }—1a Y——Elz ay 2a s[ s vp—J12 «F
2B 6 —p  a— J11 3a 26 6 b a—{J11 =a
2y 7[;———N v *-ijlo 38 2¥ 7[}—qv v B i]lo 3B
GNDBD o 3y anp 8 [] ng 33
(TOP VIEW) (TOP VIEW)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA
LOGIC DIAGRAM
TC74HC157 TC74HC158
SELECT ————{1 >°T4>j SELECT —&
——— 15 A srmenE L6 z £
STROBE __4>T ot STROBE—4>1 4
o 2 i 182
= 4
z & 4 -
. 2 :B’__:::}‘Dﬁﬂb‘ 1Y 153 %_:;:}—DV‘ 1
2a 2| g op—2> | d
= 7 v -
54 11 2 3 L1 2
— s s —
3B 10 & 3Y 3p_10 I 3Y
an 14 4 s 14 4
12 Z 12—
B 13 4y ep 23 4Y
&z
TRUTH TABLE
INPUTS OUTPUTS
STROBE | SELECT A B Y (157) Y (158) | x: Don't Care
H X X X L H
L L L X L H
L L H X H L
L H X L L H
L H X H H L
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT % 500mW in the range of
Ta=-40°C ~65°C.
Supply Voltage Range Vee -0.5~7 v and from Ta=65°C up to
DC Input Voltage VIN -0.5~Voct0.5 v 85°C derating factor
of -10mW/°C shall be
DC Output Voltage Vour -0.5~V¢ct0.5 v applied until 300mW.
Input Diode Current I1K +20 mA
Output Diode Current Tox +20 mA
DC Output Current IouT 125 mA
DC V¢c/Ground Current Icc 150 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW
Storage Temperature Tstg -65~150 °
Lead Temperature 10sec TL 300 °C
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC157P/F
TC74HC158P/F

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT

PARAMETER SYMBOL LIMIT UNIT | EQUIVALENT CIRCUIT
Supply Voltage Vee 2706 v
Tnput Voltage VN 0vVec v
Output Voltage Vour 0vVcee v
p INPUT
Operating Temperature Topr =40 v 85 C
O’MlOOO(VCC=2.OV)
Input Rise and Fall Time | tr,tf 0 ~ 500(vce=4.5V) ns
0 v 400(Vece=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN, | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage | VIH 4.5 | 3.15| - - | 3.15 v
6.0 4.2 - - 4.2 _
2.0 - - 0.5 - 0.5
Low~Level
Tnput Voltage | VIU 4.5 - - | 1.35 - [1.35 v
6.0 - - 1.8 - 1.8
B 2.0 | 1.9] 2.0] - | 1.9] -
Vo Tog=—-20sA | 4.5 | 4.4 4.5 - | 4.4 -
High-Level v o 6.0 | 5.9 6.0] - | 5.9 - v
Output Voltage OH Vru or V . . . .
IH ILi1gy=—4ma [ 4.5 | 4.18] 4.31] - | 4.13] -
Iog=-5.2mA| 6.0 | 5.68| 5.80 - 1 5.63 -
2.0 - 0.0 0.1 - 0.1
_ Io1=20uA 4.5 - 0.0 0.1 - 0.1
Low~Level Vin=
VoL 6.0 - 0.0 0.1 - 0.1 v
Output Voltage v or V
" IL1 15 =4mA 4.5 - ] 0.17]0.26| - {0.33
IoL=5.2mA | 6.0 - | 0.18] 0.26 - 10.33
Input Leakage _ _ o+ _ +
Current 11N {Vin=Vec or GND 6.0 0.1 1.0
Quiescent #A
Supply Current Icc Vin=Vcc or GND 6.0 - - 4.0 - 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC157P/F
TC74HC158P/F

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tp=tf=bns)

- ° - o
PARAMETER SYMBOL |TEST CONDITION fa=257C 1a=-407857Cl ot
Voe | MIN.| TYP.| MAX.| MIN.| MAX.
2.0 - 30 75 - 95
L. ETLH
Output Transition 4.5 - 8 15 - 19
i CTHL
Time 6.0 | - 7] 13 - 16
TC74HC157 toLH 2.0 - 52 105 - 130
Propagation Delay Time P 4.5 - 13 21 - 26
CpHL
A,B -Y P 6.0 | - 1| 18| - 22
. - 72 140 - 175
pLH - 18 | 28] - 35
- t
SELECT - Y pHL _ 5l o2a | - 30
v 2.0 - 68 135 - 170
pLH - 17 | 27| - 34
- t
STROBE - Y ) TpHL 6.0 | - 1| 23| - | 29| ns
TC74HC158 form 2.0 - 46 | 100 | - 125
Propagation Delay Time tp 4.5 - 12 20 - 25
_ HL
AB - ¥ P 6.0 | - w | 17! - 21
- - 0
tpLH 2.0 68 135 17
. - 17 27 - 34
- v HL
SELECT - Y P _ wl ol 29
2.0 - 64 130 - 165
tpLH
. - 16| 26| - 33
- HL
STROBE Y p 6.0 _ 14 22 _ 28
Input Capacitance CIN - 6 10 -~ 10
Power Dissipation TC74HC157 B 33 - B - pF
Capacitance CPD(l) TC74HC257 -~ 51 - - -

Note (1) Cpp 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.

Lec (opry=Cep Voot f1ntIce/4 (per Channel)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC157P/F
TC74HC158P/F

SWITCHING CHARACTERISTICS TEST CIRCUIT Icc(opr) TEST CIRCUIT
6ns 6n ‘
TR v
90% *: cc
INPUT g 50% x
—F 1% G TB Voo
CTHL :TLH P.0. ? :
OUTPUT ™ v —SELECT | _
(IN-PHASE) 9532 oA g |, |otHER |—
topr | 0% Z VoL 3 ING\]D -
‘tTLH tpm:‘t_mh }
OUTPUT 90% Von rr
(OUT—OP-PHASE) 50%
10% ~— Vo Input waveform is the same as that in
TpLH tpHL case of switching characteristics test.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA——

cwosooms. TCT4HC160P/F-TCT4HC161P/F=
wreomwreo anour TG 74HC162P/F - TCT4HC163P/ =

PRELIMINARY

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER

TC74HC160P/F DECADE, ASYNCHRONOUS CLEAR
TC74HC161P/F BINARY, ASYNCHRONOUS CLEAR
TC74HC162P  DECADE, SYNCHRONOUS CLEAR
TC74HC163P/F BINARY, SYNCHRONQUS CLEAR

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 counters 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 TC74HC160/161
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=50MHz (Typ.) at Vge=5V
. Low Power Dissipation......... Icc=4nA(Max.) at Ta=25°C
High Noise Immunity........... VNIE=VNIL=287% Vec(Min.)

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

Symmetrical Output Impedance..}Ipgl=IpL=4mA(Min.)
. Balanced Propagation Delays...tpLH==tpHL

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

. Pin and Function Compatible with 74LS160 ~163. MFP16(F16GC-P)
INPUT and OUTPUT EQUIVALENT CIRCUIT PIN ASSIGNMENT
_ U/
Voo ‘ CLEAR 16.__—_1 16 vee
c1ock 2(] }15 carrY ouTOUT
i N
INPUT - OUTPUT DaTA INID [} ﬂtlw Bl ourpyus
¢ 5[ 1z ac
D e[} HJ11 ap
ENABLE P 7G—— 110 ENABLE T
GND anp  8[] 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 OUTPUTS
INPUTS INPUTS FUNCTION
CLR|ID |PE |TE [CK |[CLR|{LD |PE |TE |[CK |Qa | QB | Qc | QD
L X X X X | L X X x | _§ L L RESET TO "O"
H L X x| £ = L X x | _F o D | PRESET DATA
H H X L | i H H X L | _§& NO CHANGE NO COUNT
H{ H | L X | | n H L x| NO CHANGE NO COUNT
H H H H| § | H H H H | _f COUNT UP COUNT
H X X X | Ll x X X x | L NO CHANGE NO COUNT
Note X . Don't Care
A B C D; Logic level of data inputs
Carry ; CARRY = TE-Qa -Qp-Qc -Qp """~ (TC74HC160,/162)
CARRY = TE-Qa-Qp-Qc-Qp " (TC74HC161,/163)
TIMING CHART (TC74HC160/162 : DECADE COUNTER)
CLEAR -'1_[
i
LOAD | | |
|
A Ay v DON'T CARE UNTIL LOAD GOES LOW 7
i
DATA INPUTE Zzzzzd W AN
¢ w2 B A IAAAIAAAAANNN, G
v ZZZA 77 7 A,
I
! 1 1
ENABLE P ! : : L_,_____l—_———
| | | !
1 ] 1 |
ENABLE T ___ 4 1 1] ) L
¥ | I !
w a2 1.1 1L J LTI
|
9B 2 ] L | |
OUTPUTS !
!
w ZA 74T 1 !
Ll ]
|
ew ZA A [ |
1 1 1 ' ]
CARRY OUTFUT Lo | ; [ | |
r 1'7 8 9 0 1 2 3|
A _f———
ASYNCA SYNC PRESET COUNT INRIBIT
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 L__[
s A O 7 AN,
| A 770 7.
c 70 ¥ A,
v 778 W 7
s e i L
ENABLE T i ; Ef ‘ ; 1
w7274 [Tl LTl
e AL LT
© ZAA e
w Z42-1 ——
CARRY OUTFUT b {lz Ew _ lm 1 2E
D A

ASYNC SYNC PRESET
CLEAR CLEAR
(161) (163)

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC160P/F-TC74H161P/F
TC74HC162P/F-TC74H163P/F

LOGIC DIAGRAM

-
[
mu < © Q
O O (<5 <] <3
© <
=1 ~
1
3 153
= B
=] o)
o
e
—~
o 1=
o
> 18 =
~
&)
&= 13
=)
I
=3
~| O ™~ 9]
- )
o a m O a X
< 5 =\ |« < O
=2 o A (O Q
=) 2 1
o m S}
e
< D <« @ o o
[Ne) g &4 43 e
o —
m% y BAV 1% )
1
53 53
—
© R
o
o
<+
™~
&)
3] =
~ O o o
—~
m -] w < %
=3 o0 Q Q
= =) =
) S
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC160P/F-TC74H161P/F
TC74HC162P/F-TC74H163P/F

LOGIC DIAGRAM

TC74HC162

TC74HC163

R

CLOCK

213 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC160P/F-TC74H161P/F
TC74HC162P/F-TC74H163P/F

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT | * 500mW in the range
of Ta=-40°C "~ 65°C
Supply Voltage Range Vee -0.5~7 and from Ta=65°C up
DC Input Voltage VIN -0.5vVect0.5 v to 85°C derating
v factor of -10mW/°C
DC Output Voltage ouT -0.5vVget0.5 v .
shall be applied
Input Diode Current Iix +20 mA until 300mW.
raatput Diode Current Tok +20 mA
DC Output Current Tout *25 mA
DC Vgc/Ground Current Ice +50 mA
Power Dissipation Pp 500(DIP) */180(MFP) mW
Storage Temperature Tstg -65 150 °C
Lead Temperature 10sec Ty, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 v
Input Voltage VIN 0~ Vee \
Output Voltage Vour 0vVce v
Operating Temperature Topr -40 v 85 e
0% 1000(Vgg=2.0V)
Input Rise and Fall Time { tp,tf 0 v 500(Vge=4.5V) ns
0 v 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER | SYMBOL|  TEST CONDITION fa=25"C Ta=-40-85"C | ynrt
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vi 4.5 3.15 - - [3.15 - \Y
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low~Level
Tepat Voltage | VIL 4.5 | - - s | - f.3s v
6.0 - - 1.8 - 1.8
-
2.0 1.9 2.0 - 1.9 -
_ Tog=-20mA | 4.5 | 4.4 | 4.5 | - 4.6 | -
i oh— IN™
High-Level Yo 6.0 | 5.9 |6.0 | - |5.9 | - v
Output Voltage v or V
IH IL| 15y=-4mA 4.5 [4.18 [4.31 - [4.13 -
Iog=-5.2mA | 6.0 |5.68 (5.80 - 5.63 -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA——

TC74HC160P/F-TC74H161P/E=
TC74HC162P/F-TC74H163P/E=

Il

DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. [ TYP.| MAX MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
_ ToL=20eA 4.5 - 0.0 0.1 N 0.1
Low-Level VN
Vor, 6.0 - 0.0 0.1 - 0.1 \
Output Voltage v or V
1H L] 191,=4mA 4.5 - |0.17 l0.26 - {o.33
1oL,=5.2mA 6.0 - 0.18 |0.26 N 0.133
Input Leakage _ _ + _ +
Current IIN VIN—VCC or GND 6.0 - _O.l _1.0 N
Quiescent _ _ _ _ !
Supply Current Ige Vin=Vge or GND 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tg=6bns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION UNIT
Vee MIN. | TYP.| MAX MIN. | MAX.
2. - -
tTLH 0 0 | 75 95
Output Transition . .5 - 8 15 - 19
i THL
Time 6.0 | - 7 13| - 16
EpLH 2.0 - 88 165 - 205
Propagation Delay Time . 4.5 - 22 33 - 41
HL
CLOCK - Q P 6.0 | - 19 | 28 { - 35
tpLa 2.0 | - |104 | 200 - | 250
. 4.5 - 26 40 - 50
- HL
CLOCK - CARRY | P 6o | oo | 30 | - i3
ns
tpru 2.0 - 52 100 - 125
. . 4.5 - 13 20 - 25
_ HL
TE CARRY p 6.0 _ 11 17 _ 21
2.0 - 100 185 - 230
R tpHL 4.5 - 25 37 ~ 46
CLEAR - Q 6.0 | - 21 | - | 39
2.0 - 112 210 - 265
.| tpHL 4.5 - 28 42 - 53
CLEAR - CARRY 6.0 _ 24 36 _ 45
.0 5 11 - 4 -
Maximum Clock fMAX .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 (Cp=50pF, Input ty=tf=6ns)
PARAMETER SYMBOL |TEST CONDITION Ta=25"C Ta=-40~85"C| ynrp
Vee | MIN.| TYP.| MAX.| MIN.| MAX.
2.0 - 30 75 - 95
. . tw (L)
Minimum Pulse Width 4.5 - 8 15 - 19
tw(H)
CLOCK 6.0 - 7 13 - 16
2.0 - 30 75 ~ 95
5 tw(L) 4.5 - 8 15 - 19
CLEAR 6.0 | - 71 13| - 16
2.0 - 50 125 - 160
Minimum Set-up Time tg 4.5 - 13 25 - 32
LOAD’> PE, TE 6.0 - 11 21 - 27
2.0 - 30 75 - 95
tg 4.5 | - 8| 15| - 19
A, B, C, D 6.0 | - 71 13| - 16 | ns
2.0 - 35 75 - 95
T tg 4.5 - 9 15 - 19
CLEAR 6.0 | - 71 13| - 16
2.0 - - 0 .
Minimum Hold Time th 4.5 -~ - 0 -
6.0 - - 0 -
2.0 - 5 50 - 65
Minimum Removal Time trem 4.5 - 1 10 - 13
CLEAR 6.0 | - 1 9| - 11
Input Capacitance CIN ~ 5 7.5 - 7.5
— - pF
Power Dissipation - - -
Capacitance Cpp(1) 37

Note (1) Cpp 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)=Cpp Vee- fintlce

(2) * for TC74HC160/161 only
#¥ for TC74HC162/163 only

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC160P/F-TC74H161P/F
TC74HC162P/F-TC74H163P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

COUNT ENABLE

MODE

CASCADE MODE

(Fix Maximum Count)

COUNT MODE CLEAR MODE (TC74HCl60P/161P)
LyH L twi
N VC" VL,““,
CLOCK 50% 50% CLEAR 51 50% ﬂ[
_/ ;_/ GND \ aND
trLH YTHL Wl
90% ' 90% Vol Vee
Qs : . Crae
" 50% 50% CLOCK 50%
CARRY 0% 1 ,
— OL GND
Tre
LpLH T HHL . rem
P P _— Vou
q. .
O ARRY 50%
LpHL Vo
PRESET MODE
- VCL"
LOAD 50% S
oD CLEAR MODE (TC74HC162P/163P)
s tn g %
A~D * 50% CLEAR
Lol
/——{ Vee
CLOCK 50% 50% CLOCK
— Vou
Q.
& CARRY
VoL

Vee
T
pg TE £ 0% \K 50%
—-/ aND
Vou
CLOCK C ARRY 50% 50%
Vo
TpLH UpHL
pL pHL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC160P/F-TC74H161P/F
TC74HC162P/F-TC74H163P/F

Iec(opr) TEST CIRCUIT

OPERATING CURRENT CONSUMPTION WITH
LOAD CAPACITANCE

Vog=5V When the outputs drive capacitive load,
total current consumption is to be a sum
of the value calculated from Cpp and
41gc obtained from the following formula

| In case of TC74HC160/162
Q4
- —f Ca Cp 4 Cc 4 Cq Cca)
P.0. ac |- sieo=foxVee (F + 2+ 75+ 15+ 1Y
A QDL_
g B ca b In case of TC74HC161/163
o ¢ Ca , Cb , Cc . Cd,C
D = . La , Cb 4 Le | b4 | __C_§>
aND 4Tcc=fck-Vee ( 5t 8 16 ' 16
Ca~Ccq are the capacitance at Qa~ CARRY
output.
TYPICAL APPLICATION
H . COUNT
L . DISABLE -
INPUTS INPUTS INPUTS
< O A
LD 4 B C D LD A B C D LD A B C D
PE PE 3
H . COUNT NEXT
L . DISABLE TE ca TE ca TE ca T sTacs
oK cK —CK
CLR Q4QB Q¢ Qp CLR Q4 Qp Q¢ 4p CLRQ4 Qp Qc QD
T T T r T 1T T 1T
OUTPUTS OUTPUTS OUTPUTS
CLEAR ‘ . . -
CLOCK -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT TC 74Hc 1 64P/F

PRELIMINARY

TC74HC164P/F 8-BIT SHIFT REGISTER (S-IN, P-QUT)

The TC74HC164 is a high sgeed CMOS 8-BIT SERIAL-IN PARALLEL-OUT SHIFT REGISTER
fabricated with silicon gate C“MOS 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 ..........c.0v. fMpax=5O0MHz(Typ.) at Vge=5V

* Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C

* High Noise Immunity ......... VNTH=VNIL=287% Vcoc(Min.)
* Output Drive Capability .............. 10 LSTTL Loads
Ion|=Ior=4mA (Min.)
* Balanced Propagation Delays .....veceveeses tpLHStpHL

* Symmetrical Output Impedance .....

* Wide Operating Voltage Range ....... VCC(Opr.)=2V'”6V
* Pin and Function Compatible with 74LS164

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP14(F14GB-P)
Supply Voltage Range Vee -0.5~7 v
P -t ——————"1——— PN ASSIGNMENT
DC Input Voltage VIN -0.5vVget0.5 v
[0C Output Voltage | Your | 0.5nVect0.3 \/
Input Diode Current I1x +20 mA A l[———::] D14 Voe
Output Diode Current leox 20 mA B2[Hs A auf{lis on
_EE‘QEEEEE“EEEEEEE‘";W~_UwAEQEI i 25 mA aa 5[Hga ael-{l1z qe
DC Vece/Ground Current I 50 mA
98 — U ngﬁp QB 4E_<QB QF "‘]ll QF
Power Dissipation 500 (DIP)*
Pp (DIP) mid ec 5 [Hac QE[{]w0 am
180 (MFP)
- - CLR CIEAT
Storage Temperature Tstg -657" 150 °C ap s[+an CK FJD 9 OLEAR
Lead Temperature 10sec | TL 300 °C axp 7 [] _—_—T::::;—] 8 CLOCK
#* 500mW in the range of Ta=-40°C v 65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC164P/F

TRUTH TABLE

INPUTS OUTPUTS
CLEAR | CLOCK SERIAL IN QA QB | e QH
A B

L X X X L Lo e I

H { X X NO CHANGE

H 5 L X QAn | e QCn

H f X L QAn | e QGn

H f H H QAD | e Qan
X I DON'T CARE
QAN~QGn ¢ THE LeVEL OF QA~Q@®, RESPECTIVRLY, Bk FORE THE MOST—-RECENT POSITIVE

TRANSITION OF THE CLOCK.

TIMING CHART

-

e T ]
B e I IR D
INPUTS -
@ -men I
@ mmr I
R [ L
an ] N W
ourrUzS = i L
R 1
w —ee I
Qi o [ ]
A

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC164P/F

LOGIC DIAGRAM

Q

&

:

&

g

—¢
R
o 4
o
0 |-

o
T

b e

3 4 5 Sl 10 11 12 13

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v
Input Voltage VIN 0~ Vee
Output Voltage Vour 0~ Vee
Operating Temperature Topr ~40 v 85 °C
INPUT
Input Rise and Fall Time |ty, tg{0~1000(VCcC=2.0V)
Q SOO(VCC—‘:Q‘SV) ns
0 +400(Vee=6.0V)
GND
DC ELECTRICAL CHARACTERISTICS
s Ta=25°C Ta=-40085°C o
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. T
High-Level 2.0 | 1.5 - - 1.5 -
VIH 4.5 | 3.15 | - - 3.15( - v
Input Voltage
6.0 - - -
2,0 | - - 0.5 - 0.5
Low-Level VIL 4.5 - - 135 - | 1.35) v
Input Voltage
6.0 | - - 1.8 - 1.8
2.011.9 2.0 - 1.9 -
_ Iogg=-20pA |4.5 4.4 ] 4.5 - 4.4 -
High-Level v Y ’ 015.9 |6.0 | = |59 | -
Output Voltage OH or Vi, v
Igpg=-4mA 4.5 (4,18 |4.31 | - 4,131 -
Igy=-5.2mA1 6.0 | 5.68 | 5.80 | - 5.63] -
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC164P/F

DC ELECTRICAL CHARACTERISTICS (Continued)

. Ta=25° Ta=- °
PARAMETER SYMBOL | TEST CONDITION a=25°C a=-40n85°C! y1t
MIN. | TYP. MIN. | MAX.
2. - 0.0 - 0.1
=V I51=200A 4, - 0.0 - 0.1
Low-Level v VIN=V1H 0 6. _ 0.0 B 0.1 .
oL e . - S S IO S
Output Voltage or Vi, Lop=4mA 4. B 0.17 B 0.33
ToL=5. 2mA - Jo.18 - ] 0.33
Lo ,I:_ ]ZA ] - R N U I
Input Leakage
PO Ity | Vin=Vog or GND - - - |r1.0 )
R e 1 u
Quiescent Vo=V GND B _ _
Supply Current Tee IN=¥ee or 40.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT ty=tf=6bns)
Ta=25°C Ta=-40n85°C UNIT
PARAMETER SYMBOL | TEST CONDITION
MIN. | TYP. MIN. | MAX.
o 2.0 - 30 - | 95
Output Transition Time 4.5 - 8 - 19
t
THL 6.0] - 7 - 16
Propagation Delay Time| tpLH 2.0 - 88 - 220
) ¢ 4.5 - 22 - 44 ns
(CLOCK - Qn) pHL 6.0 - 19 - 37
2. - - 225
Propagation Delay Time € 0 92
pHL 4510 - 23 - 45
(CLEAR - Qn) 6.0 - 20 - 38
Maximum Clock 2.0 1 - .
£MAX 4.5 27 46 22 - | MHz
Frequency
6.0 32 54 26 -
Minimum Pulse Width S (1) 2.0 - 30 - 95
(CLOCK) t 4.5 - 8 - 19
w(L) 6.0] - 7 - | 16
Minimum Pulse Width 2.0} - 30 - 96
tw (L) 4,5 - 8 - 19
(CLEAR) 6.0 - 7 - | 16
ns
Minimum Removal Time 2.0 - - - 0
— Erem 4.5 - - - 0
(CLEAR) 6.01 - - - 0
Minimum Set-up Time 2.00 - 25 - 95
tg 4.5 - 7 - 19
(4, B) 6.0 - 6 - 16
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC164P/F

AC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40085°C
PARAMETER SYMBOL | TEST CONDITION [y UNIT
CC |MIN, | TYP. | MAX. | MIN. | MAX.
Minimum Hold Time c 2.0 - - 0 - 0
h - - - 0
(A, B) 4.5 0 ns
6.0 | - - 0 - 0
Input Capacitance Cin - 5 10 - 10
pF
Power Dissipation [ - 112 & - - -
Capacitance PD(1) J
Note (1): Cpp 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).

hereunder.

Tee

opr.)=Cpp * Vcc * fintIcc

SWITCHING CHARACTERISTICS TEST WAVEFORM

Average operating current can be obtained by the equation

CLEAR MODE SERIAL MODE
6ne é6nse
90 % ?_ Vee — Vee
CLEAR N, 50% CLOCK somf 50%
0% Z t
GND o w(H GND
Tyl |Trem Ty
ey Vee Vae
CLOCK 50% 4,B 5% 50% 50% 50%
10% GND GND
CpHL ts Th
6ns 6ns
—
—— |90% y—— Vou Von
50% / QA—QH 50% 50%
— 10% Vou
QA —QH ] Voo —_— . o OL
t T LH, L
THL TLH - tpLH, VpHL DRI 2T
Icc(Opr.) TEST CIRCUIT
Voo=5Y
CLR QA
. H—
-I_J—_l__J_—L. o— dox R INPUT WAVEFORM IS THE SAME AS THAT
A (- IN CASE OF SWICHING CHARACTERISTICS
, l I B = TEST.
E Others QH-
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——TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

= c 7 4Hc 1 6 5 P / F C?MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC165P/F 8-BIT SHIFT REGISTER (P-IN, S-0UT)

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 ...civevivnnnns fpax=48MHz (Typ.) at Vge=5V
* Low Power Dissipation ...... Ioc=4uA(Max.) at Ta=25°C
* High Noise Immunity ........ . VNTH=VNIL=28% Voo (Min.)
* Output Drive Capability ...... Ceseeeen 10 LSTTL Loads
* Symmetrical Output Impedance .... |Igg|=Igr=4mA(Min.)
* Balanced Propagation Delay ........... ceees tpLH%tpHL 1
+ Wide Operating Voltage Range ....... Ve (Opr.)=2V ~ 6V DIP16(3D164~F)
* Pin and Function Compatible with 74LS165 16
ABSOLUTE MAXIMUM RATINGS 3

PARAMETER SYMBOL VALUE UNIT MFPlG(F lGGC'P)
Supply Voltage Range Vee -0.57 v

~~~~~~~ T PIN ASSIGNMENT
DC Input Voltage VI -0.5vVect0.5 v
DC Output Voltage | Vour 705 Veet0.5 |V s af—= e ve
[nput. Diode Current LK 20 PR | Jesoo 2 [Hox “of maflis G
Output Diode Current Tok +20 mA
out oK - = s s[He ol ]1s o
I *

DC Output Current ouT . 4[__F c_~]13 c
DC Vge/Ground Current Icc +50 mA

" " " | S— a5 [:— a B -—-]_12 B
Power Dissipation 500 (DIP)*

Pp i s [HH Al a
180 (MFP) B
Storage Temperature Tstg ~657" 150 °C QH 7E—‘QH an stilio st
Lead Temperature 10sec | TL 300 °C axD 8 (] T e qH
* 500mW in the range of Ta=-40°Cv65°C and from Ta=65°C (TOP VIEW)
up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC165P/F

TRUTH TABLE

INPUTS na
SHIFT/ | CLOCK SERIAL | PARALLEL IONE?EPUT; OUTFUT
TOAD | rnm | CLOCE IN A e u Yy o @
L X X X 4 eeeeeed a o N
4 L =5 H X H QAn Q@n
2 L =N L X L QAn QGn
2 f L 2 X H QAn Q&n
i - L L X L QAn aGn
H X H X X No change
? B X X X No change
X : DON'T CARR
A e h : THE LEVEL OF STEADY INPUT VOLTAGE AT INPUTS A THROUGH H RESPECTIVELY

Qun* Qgn: THE LEVEL OF Qz~Qq, RESPECTIVELY, BEFORE THE MOST-RECENT POSITIVE TRANSITION

OF THE CLOCK.

TIMING CHART

CLOCK INHIBIT _[

SERIAL INPUT j I

SHIFT, /LOAD

L

A AN AN

AN

#N\\ DON'T CARE UNTIL S/& GOES "LT\\\\

SZUAANARARRRRRRARNY

A NN

AN

NAANANNRWY

SANURRENRRARNARRRNY

AN EANNNN

AN

> AMAMNVWANNNNNN

A\

FIN

AN

ARFANARARRNRRANN

PARALLEL
INPUTS

= ANV

AN

7 ANNNRVANRN

ANRANNNR

SEVAANARRARRARRRRNNY

NN IR

AN

ANANRARARRNARSNY

NEARANARRARRNRNY

AETNNN

AN

AN

EEIVARARRARRRRRRRNY

A\

FANNRNN

AN

\ N\

OUTPUT QH ]

L
]

LIH|L|R| L L |H

SERIAL SHIPT

INHIBIT
LOAD

SERIAL SHIFT
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SERIAL
INPUT

CLOCK

‘CLOCK
INHIBIT

SHIFT
/LOAD

10 [ [

R

A B c D E F G H
11 12 13 14 3 5 6

PD PD PD D PD PD PD PD
D o qF+HDP QD QP QD Qf—D QD

CK

(=}

15

1

INTERNAL CIRCUIT OF FLIP-FLOP
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC165P/F

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 216 \Y
Input Voltage VIN 0~ Ve
Output Voltage Vout 0~ Vee
Operating Temperature Topr —40 v 85 °C INEUT
| Input Rise and Fall Time {ty, tg|0"1000(VCe=2.0V
0 ’\:500(VCC=4.5V) ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
T Ta=25°C Ta=-40185°C INT
PARAMETER SYMBOL TEST CONDITION Voo | MIN. [ Typ. | MAX. | MIN. ] MAX. T(
High-Level 2.0 115 - - 1.5 -
VIH .5 15| - - 3.15{ - \Y
Input Voltage
6.0 - - 4 -
2.0 - - 0.5 - 0.5
Low-Level VL, 4.5 | - - |1.35) - | 1350 v
Input Voltage
6.0 - - 1.8 - 1.8
2.0 1.9 |2, - 1.9 -
Ving=V Iog=-20uA [4.5 [ 4.4 | 4.5 - 4.4 -
High-Level v e 6.0 5.9 |6. - s - |y
Output Voltage OH or Vyp,
Iog=-4mA 4.5 | 4.18 1 4.31) - 4.13) -~
Tog=-5-2mA[6.0 [ 5.68 | 5.80 | - 5.63) -
2.0 - 0.0 | 0.1 - 0.1
=V Inp=20uA [|4.5 | - 0.0 | 0.1 - 0.1
Low~Level Vin=Vin oL 6.0 _ 0.0 0.1 _ 0.1
v . . . . v
tput Volt oL
Output Voltage or Vit | yy=4ma (4.5 | - [0.17]0.26| - | 0.33
IgL=5.2mA |6.0 - 0.18 | 0.26 - 0.33
Input Leakage
B kAt Ity | Vin=Vec or OND 6.0 | - - [pO.1 | - |#1.0 )
u
Quiescent Vo=V GND _ _ _
Supply Current Tee INTYCC ©F 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC165P/F

AC ELECTRICAL CHARACTERISTICS (CpL=50pF, INPUT tr=tf=6ns)

Ta=25°C Ta=-4085°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN TYP. | MAX. | MIN. | MAX.
tTLH 2.0 | - 30 75 ~ 95
OQutput Transition Time 4.5 - 8 15 - 19
ETHL 6.0 | - 7 13 - 16
. . t 2.0 § - 96 | 190 ~ 240
Propagation Delay Tlfe pLH 4.5 | - 24 38 _ 48
(CK, CK INH - QH, QH)| tpHL 6.0 | - 20 | 32 | - 41 |
Propagation Delay Time | EPLH i‘g B 122 228 - 228
(8/L - qu, Qi) CpHL 6.0 | - |22 | 36 | -~ | 43
Propagation Delay Time | TpLH 2.0} - 92 | 180 - 225
_ ‘ 4.5 | - 23 36 - 45
(3 - QH, Q) pHL 6.0 | - 20 31 - 38
Maximum Clock . Z'g 22 ii - 28 - i
Frequency MAX 6:0 29 52 : 24 - i
Minimum Pulse Width tw (L) 2.0 - 0TS - 75
o (1) 4.5 | - 8 | 15 | - 19
(CK, CK INH) v 6.0 | - 7 |13 | - 16
- R 2.0 | - 30 75 - 95
MlnlmEm Pulse Width tw(L) 4.5 _ 8 15 - 19
(5/1) 6.0 | - 7 13 - 16
Minimum Set-up Time 2.0 - 15 30 - 65
_ ts 4.5 | - 3 10 - 13
(PI-S/L) 6.0 | - 3 9 - 11
I . 2.0 - 10 50 - 65
M - T
inimum Set-up Time tg 4.5 _ 2 10 N 13
(SI-CK, CK INH) 6.0 - 2 9 - 11 ns
Minimum Set-up Time 2.0 - 30 /3 - 93
tg 4.5 | - 8 | 15 | - 19
(S/L-CK, CK INH) 6.0 | - 7 13 - 16
Minimum Hold Time 2.0 - - 5 - 5
(PI - S/L) th 4.5 | - - 5 | - 5
(SI - CK, CK INH) 6.0 | - - 5 - 5
2.0 | - 0 75 - 5
Minimtjm Hold Time th 4.5 - 38 15 _ 29
(S/L - CK, CK INH) 6.0 | - 7 13 - 16
Minimum Removal Time 2.0 | ~ 30 75 - 95
(CK INH - CK) trem 4.5 | - 8 | 15 | - 19
(CK - CK INH) 6.0 | - 7 13 - 16
Input Capacitance CIn : - 5 10 - 10 pF
Power D%ssipation CPD(l) - 95 - - -
Capacitance

Note (1): Cpp 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.)=Cep = Vee - fint+Iicc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC165P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

PARALLEL MODE

SERIAL MODE 6ns 6ne
v
ee 90% X Voo
ST 50% 50% PI H 50% X\
GND 10% GND
g Ty tg T T CTHL
-t
[——— Voo 557 Vox
CK or 50%
CK INH 7 50% QH 50% 50%
Gy¥D #110% Vor,
(1) (H) o T oHI 0
bl : e THL £ trLH
— Vox 90% Von
QH, QA 50% 50% QH 5%‘; 50%
VoL . — VoL
HL
tpLH,tpHL t’pLH tpHL b pLH

PARALLEL MOIE

PARALLEL MODE

ty @)
QH, QH 50
TpLH

SERIAL MODE

/— Voo
CK INH 50%

GND

N

trem trem
Vee

CK 50%
GND

Ioc(0pr.) TEST CIRCUIT

Voo =5V

INPUT WAVEFCRM IS THE SAME AS THAT
IN CASE OF SWITCHING CHARACTERISTICS

Tlo-

s/ L
oO———CK Qub—

m o——s1
A

4 Qub—
a H

c/1

TEST.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

Tc 74 Hc 1 6 BP/ F CMOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC166P/F  8-BIT SHIFT REGISTER (P-IN, S-QUT)

The TC74HC166 is a high speed CMOS 8 BIT PARALLEL/SERTAL-IN SERIAL-OUT SHIFT REGISTER
fabricated with silicon gate CZMOS technology. It achieves the high speed operation
similar to equivalent LSTTL while maintaining the CMOS low power dissipation. Tt
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 ........cvvu.... EMaAxX=55MHZ(Typ.) at Vgg=5V

+ Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C

+ High Noise Immunity .......... VNTE=VNT1.=28% Voo (Min. )
* OQutput Drive Capability .............. 10 LSTTL Loads
+ Symmetrical Output Impedance .... {IOH|=IOL=4mA(Min.)

* Balanced Propagation Delay ......ceeeveeen. tpLH#tpHL

1
DIP1l6(3D164—P)

+ Wide Operating Voltage Range ....... Vee(opr.)=2V~ 6V
- Pin and Function Compatible with 74LS166 m%
ABSOLUTE MAXIMUM RATINGS o
PARAMETER SYMBOL VALUE UNIT MFP16 (F16GC-P)
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN -0.5~ Veet0.5
DC Output Voltage VouT 0.5 Vect0.5 \ N/
SI 1[l——=
Input Diode Current Ik +20 mA ) [ S-IN 316 Voo
Output Diode Current Iok +20 mA s z[Ha s/EHl1s s4
DC Output Current Ioyur +25 mA B 3[H. Bt ie
DC Vge/Ground Current Icc +50 mA c 4[_u QH_]lS QH
Power Dissipation Pp 500%(DIP) mwW o 5E‘“ u—]lz s
P
. 180 (HFP) : OLOCK s[H x mvH pH]1L F

Storage Temperature Tstg -65% 150 °C 1.

- p cLock 7[H % ] 10 ®
Lead Temperature 10sec | TL 300 C cL

- GND 8 T ———l]o CLEAR

* 500mW in the range of Ta=-40°~65°C and from Ta=65°C

up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC166P/F

TIMING CHART

CLOCK INHIBIT—I | l
CLEAR
SERIAL INPUT __j_l
SHIFT/LOAD L_]
PENANNNNNANANAN N = N\Boi 'T_cARE UNTIL 7% GoBs 'L'
|
B N NN NER NN N\ NN
c \ SR 2 AN W
|
D NNNRNER AN N\
PARALLEL | i
INPUTS E \ Q\ \] L h \
|
¥ N NWERNNNNNNN NN
NN NN NINAVES NANRRNANSN N\
1
|
B OOV NVEE NN N \
OUTPUT Qg T I EREERIE
— ! l ]
CLEAR SERIAL SHIFT LA INHIBIT - SERIAL SHIFT
TRUTH TABLE
INPUTS INTERNAL
Sie7% | SEIFL/[cLook | o | SERIAL | PARALLEL ourpurs | OUTFUT
TOAD INH ha Y A eeeeeees g Qs QB QH
L X X X X X L L L
H X X 1 X X No change
H L b _T_ X f ereeseren h a o) h
H H L I H X E Qan Qan
H H L I L X L Qan QGn
H X H X X X No change
x. Don't Care
@ h: The level of steady state input voltage ath inputs A through H respectively
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC166P/F

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee | 276 v
Input Voltage VIN;V OnJVbC v
Output Voltage Vour 0~ Vee \Y)
Operating Temperature Topr -40~ 85 °C INPUT
Input Rise and Fall Time |ty, tf|0~1000(V(CC=2.0V)
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V)
OC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-401.85°C w
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. ] U IT
High-Level 2.0 1.5 - - 1.5 -
Viy 4.5 13.15 ) - - 3.15| - v
Input Voltage
6.0 4.2 - - 2 -
2.0 - - 0.5 - 0.5
Low-Level VL 4.5 - - L35 - 1 1.35) v
Input Voltage 6.0 1.8 1.8
. - . .
2.0 71.9 |2.0 - 1.9 -

‘ Vo=V Tog=-20uA [4.5 [ 4.4 4.5 - 4.4 -
High-Level v e % 6.0 5.9 |6.0 | - 159 | - |
Output Voltage OH or Vip | 1 p———

s Igg=-4mA |4.5 | 4.18 ] 4.31 - 4,131 -
, Tog=-5.2mA{6.0 | 5.68 | 5.80 | - 5.63] -
{ 2.0 - 0.0 0.?j - 0.1
=V Ing1=20pA 4.5 - 0.0 0.1 - 0.1
Low-Level VIN=VTH oL 6.0 _ 0.0 0.1 _ 0.1
v |6 . . . v
OL —_—
Output Voltage or VIL | 1o;=4mA  [4.5| - |0.17]0.26| - | 0.33
ToL=5.2mA |6.0 | - 0.1810.26| - 0.33
Input Leakagé ] _

gurrent Iy | Vin=Vee or GND 6.0 - - Ro.1 | - J:1.0
Quiescent wh

ulrescen

1 Vin=V GND . - - -
Supply Current cc IN=¥ce ©r 6.0 4.0 40.0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC166P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT tr=tf=6nS)

PARAMETER SYMBOL| TEST CONDITTON 25°¢C -40%v85°C | \NTT
Vee| MIN.| TYP.| MAX.| MIN.| MAX.
torn 2.0] - 30 75 - 95
Output Transition Time 4.5 - 8 15 - 19
tTLH 6.0 - 7 13 - 16
Propagation Delay tpLH 2‘2 - 38 1;8 - 122 s
Time (CLOCK - QH) €pHL 6.0 - | 17| 26| - | 33
Propagation Delay - 2.0y - 76 | 150 - {190
. S P 4.5) - 19 30 - 38
Time (CLEAR - QH) 6.0 _ 16 26 - 33
Maximum Clock ; 2.0 6 13 - 50 -
Frequency MAX 4.5 30 50 - 24 - MHz
6.0] 35 59 - 28 -
Minimum Pulse Width | fw(H) 2.0y - 30 75 - 9
4.5] - 8 15 - 19
(CLOCK) Ly (L) 6.0{ - 7 13 - 16
Minimum Pulse Width 2.0y - 30 75 - 95
tw (L) 4.5 - 8 15 - 19
(CLEAR) 6.0] - 7 13 - 16
Minimum Removal Time ¢ 2.0 - - 0 - 0
_ rem 4.5 - - 0 0
(CLEAR) 6.0l - _ 0 _ 0
Minimum Set-up Time ¢ 2.00 - 20 75 - 95
s 4.5 - 5 15 - 19 ns
(s1, PI) 6.0l - 4 13 _ 16
Minimum Set-up Time . 2.01 - 30 75 - 95
(s/L) e 4.5) - 8] 15| - | 19
6.0| - 7 13 - 16
Minimum Hold Time 2.0 - - 50 - 65
(ST, PT) th 4.5 - - 10| - | 13
’ 6.0 - - 9 - 11
Minimum Hold Time 2.0 - - 0 - 0
= th 45| - - o] - 0
(s/1) 6.0 - | - ol - | o
Input Capacitance Cin - 5 10 = 10
Power Dissipation 1 ¢ (] - 58 - - - PY
Capacitance PD )

Note (1) Cpp 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.

Lec(opr)=Cpp * Voo " fnt Iec
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC166P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

CLEAR MODE SERIAL MODE
_\ [—-——— VYoo — Vg¢
CLE AR -KFO% / CLOCK
GND (1) N GND
tw(L) treml 'EW(L) tw
Vee
CLOCK
— @ND
tpHL

S VoH ; EmEE—
Qn Qu ; 50% * v
VoL oL

[ |tpLH TpHL

PARALLEL MODE

7/
SHI FT \
ioED 50% %50%
|
|

CLOCK [50%_

TpLH, VpLH
27
QH o X

Icc{opr.) TEST CIRCUIT

vee
CL
s/T
J O e
o——sI aH © * INPUT WAVEFORM IS THE SAME AS

I | I A THAT IN CASE OF SWITCHING

CHARACTERISTICS TEST.
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——TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

%c 74Hc1 7 3 P/F C’MOS 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 C°MOS
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; -Dy) are stored at the respective flip-flops on the
positive going transition of the clock input, only when both clock control inputs

(G and Gy) 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 .......... eeov. EMAX=5SMHZ(Typ.) at Voce=5V

- Low Power Dissipation ...... Igc=4uA(Max.) at Ta=25°C
- High Noise Immunity ........ Vyig=VNIL=28% Veg (Min.)

» Output Drive Capability .............. 15 LSTTL Loads
» Symmetrical Output Impedance ..... Ion|=IoL=6mA(Min.)
* Balanced Propagation Delays ....... e tpLHS tpHL
+ Wide Operating Voltage Range ...... . vCC(opr.)=2Vql6V

« Pin and Function Compatible with 74LS173

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT MFP16 (F16GC-P)
Supply Voltage Range Vee -0.5~7
DC Input Voltage VIN -0.5 Veet+0.5 \ PIN ASSIGNMENT
DC Output Voltage Vout =-0.5~Veet0.5 v \_J
Input Diode Current Ik +20 mA M d 116 voc
Output Diode Current Iok +20 mA N2 D J15 cLEaR
DC Output Current AH-_+_10UT *35 mA 1@ 5 ] J1e 1D
DC Vge/Ground Current Icc +70 mA 2q ¢ [ 13 2o
Power Dissipation Py 500(DIP) * mW 3Q 5 C 312 3D

180 (MFP) sa 6 [] ]2 ep

Storage Temperature Tstg -65 150 °c CLOCK 7 E Ulo gz
Lead Temperature 10sec | TL 300 °C GND 8 e @
* 500mW in the range of Ta=-40°65°C and from Ta=65°C (TOP VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TC74HC173P/F

TRUTH TABLE

DATA 0UTPUT
ENABLE CONTROL
CLEAR |CLOCK @1 az Dn M N Qn
X X p X X H X Z
X X X X X X H z
H X X X X L L L
L -+ X X X L L Qo .
. T q X p L . %0 X : DON'T CARE
L Ny X H X L L 90 Z : HIGH IMPEDANCE
L i L L H L L H
L iy L L L L L L
LOGIC DIAGRAM
15
orear 5>
CLOCK ___l7 >o,_|>¢,__—___
R B a 2 _1q
—>
G
CX
13 |
2D 1
& R [V
0—'—d 4 2
[ : D Q —1” Q
a p{CK
G
1L——-1—CD R q 1P 5 2Q,
. E ge CK
11 —
* ¢ ] ]
¢ L id, r 6 _ g
D Q 1~
l—‘l>‘:>—JG L{ck
9
G1
10 G
a2
a
} ] Do Do
y 2
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TC74HC173P/F

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT
EQUIVALENT CIRCUIT

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2nve6 v Vee Veg
Input Voltage Vin 0~ Ve
Output Voltage Vout 0~ Ve -1
Operating Temperature Topr -40 ~ 85 °C .
' .
Input Rise and Fall Time |ty, tf{01000(VCC=2.0V) INPUT ouTRUT
0 v 500(Vcc=4.5V) ns -
0 ~ 400(VeCe=6.0V) GND
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40.85°C N
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. IT
High-~Level 2.0 {1.5 - - 1.5 -
V1n .51 3.15 - - 3.15 - \
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 ~ 0.5
EOW‘Le;ei V1L 4.5 | - - lass) o~ 135 v
t t
fput Toltage 6.0 | - - 1.8 | - |18
2,0 11.9 2, - 1.9 -
- 6.5 (4.4 |45 | - |4.a | -
. ViN=V1H Iog=-20uA .
High-Level v 6.0 5.9 |6. - 5.9 -
OH \Y
Output Voltage or Vi,
Iog=-6tmA |4.5 | 4.18 }4.31) - 4,13 -
Ioy=-7.8mA[6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 ~ 0.1
- = 4.5 - 0.0 0.1 ~ 0.1
vin=Vn | loL=20uA
Low-Level v 6.0| - 0.0 jo.1 | - Jo1 |
tput Volt OL
Output Voltage ot ViL [ 1o -6ma  |4.5| - |0.17]0.26| - | 0.33
ToL=7.8maA |6.0 | - 0.1810.26 | - 0.33
3-State Output Vin=Viyg or V
Off-State Ioz IN"TIH 1L 6.0 - | - |05/ - 5.0
Current Vour=Vge or GND
Input Leakage I =V 6.0 | - - | =20.1] - |#1.0 | ua
Current N Vin=Vce or GND
Quiescent I Vyn=V GND 6.0 - - 4.0 - ]40.0
Supply Current ce IN=Vee or
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TC74HC173P/F

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT t,.=ts=6ns)
25°C -40" 85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX.| MIN.| MAX.
tprm 2.0 - 25 | 60 | - 75
Output Transition Time . 4.5 - 7 12 - 15
THL 6.0 - 6 10 - 13
Propagation Delay tpLH 2.0 - 25 125 - 22i
Time (CLOCK - Q) CPHL 2'8 - Sl el o 435 | °F
Propagation Delay tprH i'g - gi 1g§ - 22i
Time (CLEAR - Q) tpuL 6.0] - 18 | 28 | - 35
. 2.0 6 12 - 5 -
Maximum Clock fFuAX 4.51 30 50 _ 24 - MHz
Frequency 6.0 35 59 | - | 28 _
ol - - 95
Minimum Clock Pulse b (1) z 2 32 ZZ _ 19
Wwidth Fu (L) 6.0 - 7 13| - | 16
L c1 1 2.0 - 30 75 - 95
Mln%mum ear Pulse tw (1) 4.5 _ 8 15 _ 19
width 6.0] - 71 13| - 16
Minimum Clear Removal 2.0 - - 3 - >
Time trem 4.5 - - 5 - 5
im 6.0l - _ 5 B 5
Minimum Set-up Time £ 2.0 - 40 | 100 - 125
s 4.5 10 20 - 25
Gy, Gy) 6.0 - 9| 17| - 21 | ms
Minimum Set-up Time t 2.0 - 30 75 - 95
(D) s 4.5 - 81 15| - 19
6.0 - 7 13 - 16
Minimum Hold Time . i’g - - 8 N g
h . - - -
Gy, Gy, D) 6.0 - - 0 - 0
3-State Output Ty 2.00 - 60 | 120 - 150
: Ry =1 ka 4.5 - 15 24 - 30
Enable Time tpzH 6.0l - 13 20 _ 26
2.0 - 84 150 - 190
3-State Output t .
ate Dutpu PLZ RL=1 ko 45| = | 21| 30| - | 38
Disable Time teuz 6.0 _ 18 26 _ 33
Input Capacitance CIN - 5 10 - 10
Output Capacitance Cout - 10 - - - pF
Power Dissipation _ _ _ _
Capacitance Cpp 30

Note(l) Cpp 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)=Cpp * Vee * fin+ Icc/4

(per 1 Circuit)

And the total Cpp when n pcs of Flip Flop operate can be gained by the following equation.
Cpp(total)=14+16 - n
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TC74HC173P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM

[— Vee [ Vee
Dy 50% 50% 7 50% CLEAR \\50%
~/ GND
tg th tg th GND
k i tw
v
CLOCK cC Voe
T
\Wj 50% /—\— CLOCK 50%
tTLH TTHL GND GND
T ——p— ]
0% Von trem Vor
50% N
10 — n
Qn % . Voo © VoL
t HL
i )
(NoTE) CLEAR='L* (NOTE) Dh="H
-\ f————Vcc¢
P.G Mor N X504 7 50%
Voo +—————— GND
(NOTE)
—{ Mork CUTPUT
: Ry, ~50% YOH
: (SW = GND) j 50% \
] VoL
Cy,
’I L pZH TgHZ v
0H
(NOTE) OUTPUT 50% /
EACH FLIP-FLOP SHALL BE SET HIGH wHEN (SW=Vgg) 10% VoL
SWITCH IS CONNECTED TO GND LINE AND }
IT SHALL BE SET LOW WHEN SWITCH IS tpzL, tpLZ
CONNECTED TO Vpe LINE.
ICC(opr.) TEST CIRCUIT
INPUT WAVEFORM _ one
Vece
Dy 90%
P.G.1 "—T
T Vee —_10% GND
L Q v
, 'l 90% ce
P.G.2 [ CLOCK
H
. 10
=24 o GND
o .
0 N é6ns éns
— Q4
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA—

CMOS DIGITAL INTEGRATED CIRCUIT TC74HC1 74P/é

PRELIMINARY

TC74HC174P/F HEX D-TYPE FLIP FLOP WITH CLEAR

The TC741C174 is a high speed CMOS HEX D-TYPE FLIP FLOP fabricated with silicon gate

C2M0S technology.

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

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 low, the Q output are in the low logic level independent

of the other inputs.

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

excess voltage.

FEATURES: -
High Speed.v.eeeneeennennnn. fMAx=43MHZ (Typ.) at Vgg=5V —
Low Power Dissipation......... lec=4nA(Max.) at Ta=25°C
High Noise Tmmunity........... VNIH=VNIL=28% Voo (Min.)

Output Drive Capability

Symmetrical Output Impedance..!lonl=IpL=4mA(Min.)
Balanced Propagation Delays...tpLHtétpHL

Wide Operating Voltage Range..VcC(opr)=2V ~ 6V
Pin and Function Compatible with 74LS174

...10 LSTTL Loads

MFP16 (F16GC-P)

PIN ASSIGNEMENT

INPUT and QUTPUT EQUIVALENT CIRCUIT

(TOD VIEW)

He Vi
oda Voo
4 De
t D,
) INPUT -- QUTPUT
D
e IND
CLOCK

Bl
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TC74HC174P/F

LOGIC DIAGRAM

Da Dy D2 D3 Dy D5
_— | |
T — > | [ L ] I IL T IL Sy
ok p K p R p R bR p R
CK Q CK Q CK ¢ CK Q CK Q CK
CLOCK {>o l—c ;‘ LC A) [C }_“ r j J-d
Qo Q1 Qz Qz Qa Qs
TRUTH TABLE
INPUTS ouTPUT PUNCTION
CLEAR D CLOCK Q
L X X L Clear
H L i L -
H H e H -
H X R Qn No change
X : Don't care
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve -0.5~7 v
DC Input Voltage VIN -0.5~V¢cct0.5 v
DC OQutput Voltage VouT -0.5~V¢ge+0.5 v
Input Diode Current Ik 120 mA
Output Diode Current Tok +20 mA
DC Output Current Tout 125 mA
DC Vco/Ground Current Icc +50 mA
Power Dissipation Pp 500(DIP)*/180(MFP)| mW
Storage Temperature Tstg -65~150 °c
Lead Temperature 1l0sec 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/°C
shall be applied until 300mW.

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC174P/F

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Ve 26 v
Input Voltage VIN 0~vVee \%
Output Voltage Vout 0~ Vee v
Operating Temperature Topr ~40 v 85 °C
0'»1000(V5c=2.ov)
Input Rise and Fall Time | ty,tf 0 ~v 500(Vee=4.5V) ns
0~ 400(VCC=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. [ MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage VIiyg 4.5 13.15 - - 3.15 - v
6.0 | 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Tnput Voltage VIL 4.5 - - 1.35 - [1.35 %
6.0 - - 1.8 - 1.8
2.0 | 1.9 | 2.0 - 1.9 -
v IoH=-2024 | 4.5 | 4.4 | 4.5 - 4.4 -
High-Level IN=
Output Voltage Vou Vg or VL 6.0 5.9 6.0 - 5.9 - \
ToH=-4mA 4.5 14.18 [4.31 - 4.13 -
Iog=-5.2mA | 6.0 [5.68 [5.80 - 15.63 -
2.0 - 0.0 0.1 - 0.1
v Ior=20sA [ 4.5 | - lo.0 Jo.1 | - |o.1
Low-Level IN=
Output Voltage VOL Vid or VIL 6.0 - 0.0 | 0.1 - 0.1 Y
ToL=4mA 4.5 | - 0.17 j0.26 | - [0.33
IoL=5.2mA | 6.0 | - 10.18 (0.26 | - [0.33
Input Leakage _ o _
Current IIN |VIN=Vce or GND 6.0 - 10.1 F1.0 X
n
Quiescent _
Supply Current Icc ViN=V¢cc or GND 6.0 - - 4.0 - 40.0
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TC74HC174P/F

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

) Ta=25°C [Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 30 75 - 95
L £
Ogtput Transition TLH 4.5 _ 8 15 B 19
Time ¢
THL 6.0 | - 7| 13| - 16
2.0 - 92 180 - 225
Propagation Delay Time| tpLH
) - - 4 s
CLOCK - Q pHL 4.5 23 36 5 ns
6.0 - 20 31 - 38
2.0 - 92 180 - 225
Propagation Delay Time CpHL 4.5 _ 23 16 _ 45
CLEAR - Q 6.0 | - 20 | 31 | - 38
2.0 5 11 - 4 -
Maximum Clock
Frequency fMAX 4.5 27 44 - 22 - Milz
6.0 32 52 - 26 -
Minimum Pulse Width (L) 200 - L A =
4. - 8 15 -
CLOCK tu (H) > 19
6.0 - 7 13 - 16
Minimum Pulse Width 2.0 - 30 75 - 95
m‘ tW(L) 4.5 - 8 15 - 19
6.0 - 7 13 |- 16
2.0 - 30 75 - 95 ns
Minimum Set-up Time tg 4.5 - 8 15 - 19
6.0 - 7 13 - 16
2.0 - - 0 - 0
Minimum Hold Time th 4.5 - - -
6.0 - - - 0
Minimum Removal Time 2.0 - 15 73 - 95
- - 9
CLEAR trem 4.5 4 15 19
6.0 - 3 13 - 16
gnput Capacitance CIN - 5 10 - 10 .
— - P
Power Dissipation
Capacitance Cpp(1) - 53
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TC74HC174P/F

Note (1) Cpp 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.
tcc(opr)=Cpp-Vec-fintIcc/6 (per Flip Flop)
And the total Cpp when n pcs of Flip Flop operate can be gained by the
following equation.
Cpp(total)=38 + 15.n

SWITCHING CHARACTERISTICS TEST WAVEFORM

‘\ / Voo
CLEAR 50 %
Rh___dj GND
tw
Ve
CLOCK 50 %
GND
Trem
-— Vor
o U
VoL
TpHL
CLEAR = "H" oy ="y’
Icc(opr) TEST CIRCUIT
5V
6 ns 6ns
P.a.l Q. Vs
] CLR Ve 50 % ce
i CLOCK |- Qo Do
! 0% GND
P.G.2 I
| Vee
CLOCK
Siy !
o3 3 L s GND
o
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%c 7 4Hc 1 7 5 P/F C!MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC175P/F QUAD D-TYPE FLIP-FLOP WITH 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 (1D thru 4D) are transfered to the outputs
(1Q thru 4Q and la-thru 465 on the positive-going edge of the clock pulse.

Reset function is accomplished 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.

FEATURES:
High Speed.......oooiiiiiit. Imax=53Hz (Typ.) at Vece=5V
Low Power Dissipation......... Tee=4rA(Max.) at Ta=25°C
. High Noise Immunity........... VNIN=VNIL=28% Vce(Min.)
Output Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance.. |Igyl=Ipr=4mA(Min.)

Balanced Propagation Delays...tpLH -=tpHL MFPLE(F16GC-P)

. Wide Operating Voltage Range..VCC(opr)=2V ~6V PIN ASSIGHMENT
. Pin and Function Compatible with 7415175
CLELR (] - 0] vp
Q= 5] aq
Q3 4[] 4g
D a 3] ap
%D [1s 12[] a3p
2 (s N )
2 Q- ) sg
GND (8 o] cLock
(Top View:
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INTEGRATED CIRCUIT TECHNICAL DATA h

TOSHIBA
|
LOGIC DIAGRAM
2D 3D 4D
5 12 13
Bl o l »
stmRR ——>-P> s 2 =
D R Q D R Q LCD R Q| D R Qf
CK qQ cK g CK g ck  Q
CLOCK ——]9 >SOo— ’] —*l _]
191G 2q, 20 3Q  3Q 4q 4q
TRUTH TABLE INPUT and OUTPUT
INPUTS OUTPUTS EQUIVALENT CIRCUIT
— — FUNCTION
CLEAR D CLOCK Q Q
L X X L H Clear
H L i L H -
H H £ H L -
— INPUT
H X KR Qn Qn No change
X : Don't care
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 \Y
DC Input Voltage VIN ~0.5~Veet0.5 \
DC Output Voltage VouT -0.5~Vecet0.5 \Y
Input Diode Current It *20 mA
Output Diode Current Iok +20 mA
DC Output Current Iout +25 mA #500mW in the range of
DC Vcg/Ground Current Icc +50 mA Ta=-40°C ~65°C.
b Dissi - 5 v and from Ta=65°C up to
ower Dissipation D 500(DIP)*/180(MFpP) | m 85°C derating factor
Storage Temperature Tstg -65 ~150 °C of -10mW/°C shall be
i i W.
Lead Temperature l10sec TL 300 °C applied until 300m
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TC74HC175P/F

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT

Supply Voltage vee 2~6 \

Input Voltage VIN 0~Vee \

Output Voltage VouT 0~Vee \Y

Operating Temperature Topr -40~85 °C
0 ~1000(Vge=2.0V)

Input Rise and Fall Time tr,tf 0~500 (Veg=4.5V) ns
0~400 (Vgc=6.0V)

DC ELECTRICAL CHARACTERISTICS

PARAMETER  |SYMBOL|  TEST CONDITION Ta=25'C Ta=-407857C | ypp
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage Vi 4.5 3.15 - - 3.15 \Y
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Toput Voltage | VIL 4.5 - - |1.35] - {1.35] v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
_ Iop=-202A 4.5 4.4 4.5 - [/ -
figh-Level o LBV 6.0 | 5.9 6.0 - | s.9| - v
Output Voltage O lyry or viL i : i ’
Iou=-4mA | 4.5 | 4.18 [ 4.31| - [4.13] -
ITog=-5.2mA | 6.0 5.68 | 5.80 - 5.63 -
2.0 - 0.0 c.1 - 0.1
Vine IoL=20rA 4.5 - 0.0 0.1 - 0.1
Low-Level IN"
. - . . - .1 \Y%
Output Voltage VoL Vig or V1L 6.0 0.0 0.1 0
ToL=4mA 4.5 - lo.17]0.26] - |0.33
I0L=5.2mA | 6.0 - |o0.18}0.26] - |0.33
Input Leakage _ _ _ _ +
o ent Ity |ViN=Vcc or GND 6.0 +0.1 0|
Quiescent _ _ _ _
Supply Current Icc |Vin=V¢c or GND 6.0 4.0 40.0
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TC74HC175P/F

AC ELECTRICAL CHARACTERISTICS (C1,=50pF, Input ty=tf=6ns)

PARAMETER SYMBOL | TEST CONDITION Ta=257C Ta=-40~857C | yn17
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
ETLH 2.0} - 30 75 - 95
Output Transition
Time ETHL 4,5 - 8 15 19
6.0 - 7 13 - 16
2.0 - 105 165 - 205
tpLH
Propagation Delay Time ol 4.5 - 21 33 - 41 ns
pHL
(CLOCK - Q, @ 6.0 - 18 28 - 35
2.0 - 115 185 - 230
tpLH
Propagation Delay Time 4.5 - 23 37 - 46
_ tpHL
(CLEAR - Q, Q) 6.0 - 20 31 - 39
2.0 6 12 - 5 -
Maximum Clock
. 0 48 - 4 _
Frequency fMax 4.5 3 2 MHz
6.0 35 56 - 28 -
2.0 - 30 75 - 95
tw (L)
Minimum Pulse Width 4.5 - 8 15 - 19
tw(H)
(CLOCK) 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 tg 4.5 - 3 10 - 13 ns
6.0 - 3 9 - 11
2.0 - - 0 - 0
Minimum Hold Time th 4,51 - - 0 - 0
6.0 - - 0 - 0
Minimum Removal Time 2.0 - 0 7> - 95
(m) trem 4,5 - 0 15 - 19
6.0 - 0 13 - 16
Input Capacitance C1N - 5 10 - 10
P ; pF
gower'Dlsslpat1on Cpp(1) _ 71 _ _ _
apagitance
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TC74HC175P/F

Note (1) Cpp 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)=Cpp-Vcc-fIN+tIcc/4  (per Flip-Flop)
And the total Cpp at the time when n pcs of Flip-Flop operate can be gained
by the following equation.
Cpp(total)=43 + 28 xn

SWITCHING CHARACTERISTICS TEST WAVEFORM

/— Voo —\ / Vee
D 50% 50% sz% CLEAR \7 50%
GND — aND
ts th tg th tw
tw " N Vee
CLOCK \D tw Y50% CLOCK ¥ 50%
GND GND
CTLH TTHL trem
=t T - —_ v
S0% 4\ JoH OH
qQ 50% \ Q 50%
10% ke VoL Vo,
TpHL “pHL
- PTLH
Vou Von
3 Z Q 50% \
VoL — Vor
tpLH LLLH
ICC(opr) TEST CIRCUIT
sV
6ns 6 ns
v
B.G.1 TLRV, o o
cc Dy
l CLOCK ”._1Q‘ 10% GND
1D v v
P.G.2 2D X 90% cc
cl i 3D : CLOCK 10%
8% 3 4D -aq GND
L GND 6ns 6ns
adocd T
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

A

CMOS DIGITAL INTEGRATED CIRCUIT | TC 7 4Hc 1 81 é

PRELIMINARY

TC74HC181P  ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR

The TC74HCL81 is a high speed CMOS ARITHMETIC LOGIC UNIT(ALU)/FUNCTION GENERATORS
fabricated with silicon gate ¢2Mos 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 1 and 2. These operations are selected by the four function-select lines (SO,
S1, S2, S3) and include addition, subtraction, decrement, and straight transfer.
When performing arithmetic 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 ................. tpd=30ns(Typ.) at Vgg=5V
* Low Power Dissipation ...... Igg=4vA(Max.) at Ta=25°C
* High Noise Immunity ......... Vyrg=Vn11=28% Voc(Min.)
* Output Drive Capability ..... ceesasess 10 LSTTL Loads

* Symmetrical Output Impedance .... IIOH!=IOL=4mA(Min.)

* Balanced Propagation Delays ....eeecececens tpLH%tpHL

* Wide Operating Voltage Range ...... Voc(Opr.)=2V ~ 6V

DIP24 ( 3D24A—P)

* Pin and Function Compatible with 7415181
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TC74HC181P

PIN ASSIGNMENT

B0 1] ~ 24 vee
A0 2[] 123 AL
S3 3D []22 Bl
~ s2 a] 121 A2
s1 5[] 20 B2
S0 6[] b19 a3
cn 0 Jis B3
M s(] 117 ¢
Fo 9(:1 T16 Cn+4
F1  10[] Jis  ?
F2 11[] 14 A=B*
GND 12]] 13 F3
(TOP VIEW)
*: Open drain Output Structure
PIN DESIGNATIONS
Designations Pin No. Function
A0, Al, AZ, A3 |2, 23, 21, 19| Word A Inputs
BO, B1, B2, B3 |1, 22, 20, 18] Word B Inputs
so, S1, S2, 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 OQutputs
P 15 Carry Propagate Output
Cn+4 16 Inv. Carry Output
G 17 Carry Generate Output
Vee 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 21 1123(|22]21(20{19|1¢| 9101113 |7 | 16 | 15|17

Active-low data (Table 1) | AO|BO|Al|B1|AZ |B2|A3!B3|F0| F1|F2 F3 |[Cn |Cnt+h

—

Active-high data(Table 2) | AO|BO|A1|B1|A2 |B2|A3|B3|FO, F1|F2|F3 Cn |Cnt+4| X

gl
(]|

Subtraction is accomplished by 1's complement addition where the 1's complement
of the subtrahend is generated internally. The resultant output is A-B-1, 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 (FO, 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, S1l, 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>B A<B

H A<B A>B

L A>B A<B

L A<B A>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, S1, 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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TC74HC181P

() (O @3 (=) (1) (W) (19) @8)
AQ BO Al B2 A3 B3
[&)) Cn
HC181 A=Bl— (14)
&) M
FO Pl P2 F3 Cn+4
(9) (o) (11) 13) j(m)j
=) (@ (l) (Z) (1e) 18 (® E)
PO Pl GR PR a3 P3
P—(7)
LJcn HC182
(13)
10
Cn+X Can+y Cn+z a ()
I I
(12) 1) (9
(Figure 1)
Table 1
Active Low Data
Selection =0 - .
) M=L: Arithmetic Operations
Logic
$3 52 S1 S0 Functions Cp=L (no carry) Cph=H (with carry)
L L L L F=A4 F=A Minus 1 F=A
L L L H F=4AB F = AB Minus 1 F=AB
L L H L F=A+3B F=AB Minus 1 F = (AB)
L L H H F=1 F=Minus 1 (2's Compl) 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 Puls (A+B) F=AB Plus(A+B) Plus 1
L H H L F=A®B F=A Minus B Minus 1 F=A Minus B
L H H H F=A+B F=A+B F=(A+B) Plus 1
H L L L F =AB F=A Plus (A+B) F=A Plus(A+B) Plus 1
H L L H F=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=0 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=4A F=A Plus 1
* Each bit is shifted to the next more significant position.
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(%) (1) B (=) () Rw @s) Q8
A0 B0 Al Bl Az B2 AS B3
) j—C Cn
HC181 A=BL—(14)
(8) M
FO F1 F2  F3 Cnt4 ¥ X
(o) @) Qv a3 (16) (1) |(15)
@) W) (R (114) (llb) (8) (&)
Yo o X0 Y1 o X1 Y2 X2 Y3 X3
Xp—(7
“Qcn HC 182
(13) y 10
Cn+x Cn+y Cn+2
(=) (1) €))
(Figure 2)
Table 2
. ui
Selection Active High Data
M=H M=L: Arithmetic Operations
Logi
53 S2 S1 SO Funggigns Cn=H (no carry) Cpn=L (with carry)
L L L F=A F=A F=A Plus 1
L L L F=A+8B F=A+3B F=(A+B) Plus 1
L L H F=AB F=A+3B F=(A+B) Plus 1
L L H F=0 F =Minus 1(2's Compl) F=Zero
L H L L F=AB F=A Plus AB F=A Plus AB Plus 1
L H L H F=3 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 1 F = AB
H L L L F=A+B F=A Plus AB ¥F=A Plus AB Plus 1
H L L H F=A@®3B F=A Plus B F=A Plus B Plus 1
H L H L F=8 F=(A+3B) Plus AB F=(A+B) Plus AB Plus 1
H L H H F=AB F=AB Minus 1 F=AB
H H L L F=1 F=A Plus A% F=A Plus A Plus 1
H H L H F=A+B F=(A+B) Plus A F=(A+B) Plus A Plus 1
H H H L F=A+B F=(A+B) Plus A F=(A+B) Plus A Plus 1
H H H H F=A F=A Minus 1 F=A
* FEach bit is shifted to the next more significant position.
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LOGIC DIAGRAM

80

S2

83

—6—{>0—Do—
81 2 {>o—>o—
ﬁ——[>0—-|>oﬁ
-S—DO—DO—

Ll

:

16

Cn+4

1T

&l

H

4;
a0

15
Do—>o— 7

A=B
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TC74HC181P

INPUT and OUTPUT EQUIVALENT CIRCUIT

Vee

INPUT

ONLY OUTPUT A=B

OUTPUT

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee ~0.57 v
DC Input Voltagé— o 7Avi&7‘7 C-0.5~ VCC+0 5
'DC Output Voltage Vour | -O. 5“ Vcc+0 5 |
Input D1ode Current Ilk . <20 mA
Output Dlode Curfent" iok T 20 mA
DC Output Current Tour +25 mA
DC Vcc/Ground Current Icc T .50 mA
(Power Dissipation [ rp T 7 Ts00x ] mw i
Storagc Temperature 4*“W»fé§é‘;j:;¥i§gizlg6ﬁ °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 276 v
Input Voltage VIN 0~ Vee
Output Voltage Vour 0~ Ve
Operating Temperature Topr ~40 v\ 85 °C
Input Rise and Fall Time |ty, tgl0~1000(Vce=2.0V

0 500(VCC=4 .5V) ns
0 ~ 400(Vee=6.0V)

% 500mW in the range of

Ta=-40°C~ 65°C and from
Ta=65°C up to 85°C
derating factor of
-10mW/°C shall be
applied until 300mW.
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DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL TEST CONDITION v UNIT
CC| MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level v 1 - - 15 - \Y
Input Voltage 1 3] 3.15 >
6.0 4.2 - - 4.2 -
Low-Level v 20 - h 0.5 - 0->
Input Voltage L 4.5 - - 1.35| - 1.35| Vv
6.0 - - 1.8 - 1.8
vy 2.0 1.9 | 2.0 | = [1.9 -
NPT pog=-20uA (6.5 | 4.4 | 405 | - |44 -
High-Level or Vip 6.0 5.9 | 6.0 | - |5.9 -
Output Voltage Vo v
Any output | Iog=-4m& 4.5] 4.1814.31] - [4.13 | -
except ARy =—5.2mA |6.0] 5.68| 5.80 | - 5.63 | -
2.0 - 0.00 | 0.1 - 0.1
Ior=20uA l.5| - |0.00|0.1 | - 0.1
Low-Level S 6.0 - 0.00} 0.1 - 0.1
v, vVin v
Output Voltage| "OL Iop=émd 5| - | 0.17 |0.26 | - | 0.33
Iop=5.2mA [6.0| - | 0.18[0.26 | - 0.33
V=V \Y
Output Off- I INTVIL °F Y1H 6.0 - - 0.5 | - 5.0 | pA
State Current 0z Vour=Vec
Input Leakage
I V=V or GND - - +0. - *1.
Current N IN-ree 6.0 0-1 '
HA
i t
Quiescen Iee | Vyg=Vee or GND 6.0 - - 4.0 - |40.0
Supply Current
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AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input to=tgf=6ns)

Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL| TEST CONDITION v UNIT
CC | MIN. | TYP. | MAX. | MIN. | MAX.
tTLH 2.0 - 30 75 - 95
Output Transition Time c 4.5 - 8 15 - 19
THL 6.0 | - 7 | 13 | - 16
2.0 - 68 135 - 170
Propagation Delay Time tplH
— 4.5 1 - 17 27 - 34
(1) P 6.0 | - 14 | 23 | - 29
, . toLH 2.0 | - 124 | 2406 - 300
Propagation Delay Time P 4.5 _ 1 48 _ 60
(2) tpHL 6.0 | - 26 | 41 | - 51.
. . 2.0 | - 120 | 235 - 295
Propagation Delay Time t .
pag y pLH 4.5 | - 30 47 - 59
(3) pHL 6.0 | - 26 | 40 | - 50
o betew 1 . 2.0 | - [Tz (215 [ —= | 270
Propagation Delay Time pLH 4.5 _ 28 43 _ 54
@ EpHL 6.0 | - 24 37 - 46
t 2.0 - 116 225 - 280
P i i pLH
ropagation Delay Time . 4.5 _ 29 45 _ 56
(5) pHL 6.0 | - 25 | 38 | - 48
t - -
Propagation Delay Time pLH 2.0 116 ) 220 275
‘ 4,5 - 29 44 - 55
(6) pHL 6.0 | - 25 | 37 | - 47
Prosagation Delay Time | tpLH Z:g : lgs 212 : 22;
% CpHL 6.0 | - 23 | 36 | - 45 | o
Propagation Delay Time tpLH i:g : lg? 222 : 22;
(8) EpHL 6.0 | - 23 | 36 | - 45
2.0 | - 136 | 265 - 330
Propagation Delay Time t
pag 4 pLH 45| - | 3 | s3] - | 66
(9 toHL 6.0 | - 29 | 45 | - 56
. , toin 2.0 - |136 |265 | - | 330
Propagation Delay Time p 4.5 _ 34 53 _ 66
(10) CpHL 6.0 - | 20 | 45 | - 56
. . t 2.0 | - 112 | 215 - 270
Pr t Delay T pLH
opagation Delay Time 45| - o8 43 _ 54
an EpHL 6.0 | - 2 | 37 | - 46
3-State OQutput 2.0 - 124 240 - 300
Enable Time (12) tpzL RL=1 ka 4.5 - 31 48 - 60
6.0 | - 26 41 - 51
3-State Output ¢ Rv=l kn z'o - 140 260 - 325
LZ = .5 - 2 - 5
Disable Time (12) P L 6.0 _ gg 24 _ 25
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TC74HC181P

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-4085°C|
PARAMETER SYMBOL|TEST CONDITION | UNIT
CC| MIN.| TYP.| MAX.| MIN.| MAX.
Input Capacitance CIN - 5 10 = 10
Power Dissipation CPD(l) _ 216 _ _ - pF
Capacitance
Note(1): Cpp 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.) =Cpp * Vee = fintIce

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, S0=S3=V(c, S1=52=CND (SUM mode)
(3) Any A or B Cn+é M=GND, S0=S3=GND, S1=52=Vqc (DIFF mode)
(4) Cn Any F M=GND (SUM or DIFF mode)
(5) Any A or B G M=GND, S0=S3=Vgc, S1=52=GND (SUM mode)
(6) Any A or B 4 M=GND, S0=S3=GND, S1=52=Vcc (DIFF mode)
(7 Any A or B F M=GND, S0=S3=V(cc, S$1=S2=GND (SUM mode)
(8) Any A or B F M=GND, S0=83=GND, S1=82=V¢c (DIFF mode)
(9) Ai or Bi Fi M=GND, S0=S3=V¢c, S1=S2=GND (SUM mode)
(10) Ai or Bi Fi M=GND, S0=S3=GND, S1=52=Vcc (DIFF mode)
(11) Ai or Bi Fi M=V (Logic mode)
(12) Any A or B =B M=GND, S0=S3=GND, S1=52=V;; (DIFF mode)
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I¢C(opr.) TEST CIRCUIT

Vee
!
1
1
P.G. 50 h
* !
i
|
] I
INPUT CONDITION 2
A0,AI,AZ,A3,80,83,Cn=Vpp GND —
B1,B?, B3,51,82, M= GND

OUTPUT OPEN

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

SWITCHING CHARACTERISTICS TEST WAVEFORM

6ns 6ns
- s~
v,
55 cc
INPUT 50% \
JZ 10% % ____ aND
CTHL TTLH
- -
90% Von
OUTPUT 50%
(AT POSITIVE PULSE) “PHL 10% v
tpLH OL
tTLH L THL
VoH
OUTPUT A 095
(AT NEGATIVE PULSE)
—_— 10% Vor
t t
pLH pHL
]
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C’MOS DIGITAL INTEGRATED CIRCUIT

PRELIMINARY

TC74HC182P  FUNCTION LOOK AHEAD CARRY GENERATOR

The TC74HC182 is a high speed CMOS FUNCTION LOOK AHEAD CARRY GENERATOR fabricated
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 HC181 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 ..iiiivinennnnnn. tpd=14ns(Typ.) at Vgoc=5V
a1 16 Vge
* Low Power Dissipation ...... Igc=4pA(Max.) at Ta=25°C il 15 Bg
* High Noise Immunity ........ Vygpy=Vyp;=28% Vo(Min.) o 14 Gz
0 13 Cn
¢ Qutput Drive Capability ......eveveec... 10 LSTTL Loads _
a3 12 Cntx
* Symmetrical Output Impedance ..... IoH]=IOL=AmA(Min.) P3 11 Cnty
. o P 10 G
¢ Balanced Propagation Delays ...eeeececeeass tpLHTtPHL
GND 9 Cntz

+ Wide Operating Voltage Range ....... Vpoo(Opr.)=2Vn 6V

¢ Pin and Function Compatible with 74LS182

(TOP VIEW)
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TRUTH TABLE

FOR G OUTPUT FOR P OUTPUT
INPUTS ouTPUT INPUTS OUTPUT
G3 G2 | G1 Go |P3 |P2 | P1 [d P3 | P2 |PI [P0 P
L X X X X X X L L L L L L
X L X | X | L X | X L All other H
% X L X L L X L combinations
X X X L L L L L
All other combinations H
FOR Cn+z OUTPUT FOR Cn+x OUTPUT
INPUTS OUTPUT INPUTS OUTPUT
G2 |ct [co [ P2 [P1 [P0 [con | cntz G | 70 | cn Cn-bx
L X X X X X X H L X X H
X L X L X X X H X L H H
X X L| L |L |X X H All other L
X X X 1L L L H H combinations
All other combinations L
FOR Cn+y OUTPUT
__INPUTS OuTRUT Cn4x=G0 + POCn
Gl GO { PL PO Cn Cnty Cn+y=Gl + P1GO + P1POCn
L X X X % H Cn+z_=G2 + P2G1 + P2P1GO + P2P1P0OCn
G=G3+P3G2+P3P2G1+P3P2P1G0
X 1L | L|X H P=P3P2P1P0
X X L L H H or
All oth N
orher L CnFx=Y0 (X0¥Cn)
combinations
Coty=Y1[X1+Y0Q(X0+Cn) ]
X: Don't care Cntz=Y2{X2+Y1 [X1+Y0(X0+Cn) ]}
Y=Y3(X34Y2) (X3+X2+Y1) (X3+X2+X1+YQ)
Pin Designation X=X3+X2+X1+X0
Active "L" |Active "H" | Pin No. Function
G0,G1,62,G3|G0,G1,62,G3|3,1,14,5|Carry Generate Inputs
P0,P1,P2,P3|P0,P1,P2,P3{4,2,15,6|Carry Propagate Inputs
Cn Tn 13 Carry Input
Cn+z ,Cnty Cn+x,Cnty
Cotz Ttz 12,11,9 |Carry Outputs
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

Y

@|

Cn+z

@0 & 1 P—:ﬁ >———l >0—4 >—'—ll Cn+y
4>

12

Cn+x

o >0 g> 1
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT % SOOmW in the range of
Supply Voltage Range VCC -0.5~7 Ta=~40°C v 65°C and from
—— e e - o °
DC Input Voltage VIN -0. 5’°VCC40 5 Ta—65'C up to 85°C
[ S St derating factor of
DC Output Voltage Vout —O 5’vaC+O 5 \Y -10mW/°C shall be applied
Input Diode Current 11K +20 mA until 300mW.
Outéu;gﬁlude Curréﬁﬁ ) Arfékg; ) +20 mA
DC Output Current Tour +25 mA
DC Vcc/Ground Current Icc +50 mA
- J— e 4. — S
Power D1551pat10n Pp 500% mW
Storaég Temperature Tsté 7 -65 150 °C
Lead Temperature IOsec Ty, 300 °C
INPUT and QUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2%6 v
Input Voltage ViN 0~ Vee
Output Voltage Vout 0~ Vee Y
INPOUT
Operating Temperature Topr —40 v 85 °C
Input Rise and Fall Time |ty, tg|0"1000(Vce=2.0V
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION Ta=257C fa=—40n85°C
iST CONDITLO Voo | MIN. | TYp. | MAX. | MIN. | MAx. | OVIT
High-Level v ig éis - - ii -
Input Voltage I# ) : - - A5 - v
6. 4.2 -~ - -
2.0 - - 0.5 - 0.5
Low-Level V1L 4.5 - - |1.35] - |1.35] v
Input Voltage
6.0 - - 1.8 - 1.8
2.0 1.9 [2.0 - 1.9 -
- = 4.5 4.4 | 405 - bt -
. ViN=V1H Ioy=-20uA
High-Level Vou 6.0 5.9 [6.0 | - |59 ] - | |
Output Voltage or Vi,
Ioy=~4mA 4.5 | 4.18 |4.31 | - 4,13 -
Igy=-5.2mA{6.0 | 5.68 [5.80 | - | 5.63| -
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DC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL TEST CONDITION UNIT
: Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 ~ 0.0 0.1 -~ 0.1
) Vin=V 1p1=20uA 4.5 - 0.0 0.1 - 0.1
Low-Level NI 6.0/ - 0.0 0.1 | - |o0.1
\ | v
oL
Output Voltage or VIL | 1op=4mA  |4.5| - |0.17]0.26| - | 0.33
IgL=5.2mA (6.0 | -~ 0.18]0.26| -~ 0.33
Input Leakage | - GND 6.0 - | - 0.1 | - |£1.0
Current IN Vin=Vee or ' T N LA
Quiescent Vin=V GND _ - _
Supply Current Tce =Yce oF 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input tr=tf=6ns)
PARAMETE Ta=25°C Ta=-40Vv85°C
R SYMBOL| TEST CONDITION UNIT
Ve [wrn. [Ty, [max. | MIN. | MAX.
trLH 2.0 | - 30 75 - 95
OQutput Transition Time 4.5 - 8 15 - 19
ErHL
6.0 | - 7 13 - 16
Propagation Delay Time tpLH 2.0 | - 72 | 145 - 180
(66,9—1,@_ Cntx,Caty) | 4,5 | - 18 29 - 36
P0,PI,PZ2  Cntz pHL 6.0 | - 15 25 - 31
Propagation Delay Time | tpLH 2.0 | - 84 165 - 205
e — — - - ns
(GO,GI,GZ,G3 ) 6) . 4.5 21 33 41
¥1,52,73 PHL 6.0 | - 18 | 28 | = 35
toLH 2.0 - 80 155 - 195
. . P
Propagation Delay T}me 4.5 _ 20 31 - 39
PO.PT.P5.73 - T t
(P0,P1,P2,P3 - P) pHL 6.0 | - 7 |2 | - 3
P cion Delay Ti toim 2.0} - 76 |150 - 190
ropagation De 1
pag ay Hime | P 4.5 0 - |19 | 30 | - | 38
(Ca - Cn+x,Cnty,Cntz) | tpHL 6.0 | - 16 26 B 33
Input Capacitance Cin - 5 10 - 10
pF
Power Dissipation
Capacitance Cpp(1) - 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.) =Cpp * Voo * f1n+Icc
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC182P

SWITCHING CHARACTERISTICS TEST WAVEFORM

Vee
INPUT F‘Z %?Z \N

&

OUTPUT
(AT POSITIVE PULSE)

OUTPUT
(AT NEGATIVE PULSE)

I¢c(opr.) TEST CIRCUIT

[
1
I
P.a. |
|
i
|

Cn * INPUT WAVEFORM IS THE SAME
x X AS THAT IN CASE OF SWITCHING
: CHARACTERISTICS TEST.
PO~P3 —
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC190P
CMOS DIGITAL INTEGRATED CIRCUIT TG74HC| gl P

TR

PRELIMINARY

TC74HCTO90P  BCD UP/DOWN COUNTER
TC74HCI191P  4-BIT BINARY UP/DOWN COUNTER

The TC74HC190 and TC74HC191 are high speed CMOS 4-BIT UP/DOWN COUNTERS fabricated
with silicon gate CZMOS 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 TC74HC191 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 DOWN/UP input. When low,
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
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.

Ne]

FEATURES:

* High Speed .c.ivieiecennaans « fMax=45MHZ (Typ.) at Vge=5V
= Low Power Dissipation ....... Igc=4uA(Max.) at Ta=25°C
* High Noise Immunity seceecevceess VNIH=VNIL=28Z VCC(Min.)
* Output Drive Capability c..eeeeceeceseces 10 LSTTL Loads
Ton|=Tor=4mA(Min.)

¢ Symmetrical Output Impedance .......
* Balanced Propagation Delays s.eeee. ceesiaane tpLH%tpHL
* High Operating Voltage Range eeeee.o. Vcc(opr.)=2V’§6V DIP15(3D16A—D)
- Pin and Function Compatible with 74LS190/191

TRUTH TABLE

INPUTS OUTPUTS FUNCTION
LOAD ENABLE D/T CLOCK QA QB Qc QD
L X X X a b c d Preset Data
H L L ¥ Up Count Up count
H L H _f_ Down Count Down Count
H H X R No Change No Count
H X X 1 No Change i‘No Count J

Note X: Don't care

a~vd: The level of steady state inputs at inputs A through D respectively.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HG190P
TC74HG191P

PIN ASSIGMENT

TC74HC190/191 ——\/———1]
B 1|j—~ﬁ 16 Vge
QB 2[——— —-.__] 15 A
ea s —1 14 crock
ENABLE 4[——0 o—{] 13 RIPPLE GLOCK OUT
DoWN, /TP 5[ —1 12 Max,MIN oUT
ac s[— 0—~j 11 TOAD
QD 7]:—— —1] 10 ¢
onD af] L] 9 D
(TOP VIEW)
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALU [IT
THEO ALUE NI % 500mW in the range of
Supply Voltage Range Vee ~0.57 Ta=-40°C" 65°C and from
DC Input Voltage VIN -0.5~ Vget0.5 Ta=65°C up to 85°C derat-~
D¢ Oucout Voit T T 5 Vt0.S 7 ing factor of -10mW/°C
[V Jutput Yoltage out .o lect- shall be applied until
Input Diode Current Itk +20 mA 300mW.
Output Diode Current Iok +20 mA
DC Qutput Current Igur +25 mA
DC Vee/Ground Current Icc =50 mA
Power Dissipation Pp 500% mW
rage TerAnperature Tstg -65 " 150 °C
Lead Temperature 10sec | TL 300 °C
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 246 \
Vee Ve
Input Voltage ViN 0~ Veg v
Output Voltage Vout 0~ Ve v
Operating Temperature Topr -40 ~ 85 °C - -
Input Rise and Fall Time | ty, tg]0"1000(VCC=2.0V) INPOT
10 A 500(Vee=4.5V) ns
0 A 400(VCce=6.0V) GND GND

TOSHIBA
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HCG190P
TC74HC191P

LOGIC DIAGRAM - 1

TC74HC190

D

b

Qe

3
LA
ﬁj%

B

b1

RARRARR
E

B

A

Q

13

-
v/ﬁ—swwfg

LOAD

1n
CLOCK ﬁ-Dc
n
RCO
MAX AMIN-E

ENABLE
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC190P
TC74HC191P

LOGIC DIAGRAM - 2

TC74HC191
g z\<F ‘{r
<4 =3
- * mhgzm-o_OG: ld
17
.;%‘QT——G—«
3 <P )
o
° S ‘ mt—ng&mo— e —
I; 1 .
! G
5 <P )
—5
B T“{F :
) [y |
34 I
§—;<}““
=3 (57
A 2[>°'Iz mhéxoﬂ :
L_..L____-
1 _—1

12
MAX,/MIN
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC190P
TC74HC191P

TIMING CHART

TC74HCL90

LOAD

B
DATA
INPUTS
c

D

CLOCK
DOWN UP
ENABLE
QA

QB

Qe

QD

MAX /MIN

RIPPLE CLOCK

TC74HC191

LOAD

A

DATA B
INPUTS|

D

CLOCK
DOWN,/ UP
ENABLE

QA

QB

QC
QD
MAX/MIN

RIPPLE CLOCK

DON'T CARE UNTIL LOAD GOES "L*"

TTTTTTT

(g U 6y

'y

13 14 15 0 1 2 2 2 1 0 15 g 13

DON'T GARE ONTIL LOAD GOES "L*

TOTOTT

[ [y U Oy
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC190P
TG74HC191P

DC ELECTRICAL CHARACTERISTICS

‘ Ta=25°C Ta=-40~1.85°C ONIT
PARAMETER SYMBOL TEST CONDITION Voo THIN. 1 Tvp. T Hax. | miv. | MA%. .
High-Level 2:041.5 f =) - L3 |-
VIH 4.5 [3.15 | ~ - 3.15| - A
Input Voltage
6.0 4.2 | - - a2 | -
2.0 | - - |o.s - |o.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 -
- 4.5 | 4.4 | 4.5 - | 4.4 -
. ViN=V1H Igy=-20uA
High-Level v 6.0 5.9 |6.0 | - 59| - | ¢
Output Voltage OH or Vr,
Igg=-4mA (4.5 [ 4.18 { 4.31| - 4,130 -
Iog=-5.2mA|6.0 | 5.68 [ 5.80 | - 5.63| -
2.0 - 0.0 0.1 - 0.1
= - 0.1 - |o.1
Vin=V1g IoL=20uA 4.5 0.0 . .
Low-Level v 6.0 - 0.0 0.1 | - Jo.1 )
t OL .
Output Voltage or Vit [ 1o -4ma [4.5| - |0.17]0.26| - | 0.33
IoL=5.2mA [6.0 | - |0.18]{0.26| - | 0.33
Ingﬁirgsikage Iy Vin=Vcc or GND 6.0 - -  #0.1 - {x1.0
HA
Quiescent Von=V D - - |a.0 | - |40.0
Supply Current Lee =vee or N 6.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, INPUT ty=tg=6nS)
o . Ta=25°C Ta=-40v85°C UNIT
ARAMETER YMBOL| TEST ITION
MBOL | TEST COND VeC [Tury. | TYP. | MAX.| MIN.| MAX.
tTLH 2.0 = 30 75 - 95
Output Transition Time . 4,5 = 8 15 - 19
THL 6.0 - 7| 13| - 16
. . 2.0 - 92 180 - 225
Propagation Delay Time| tpLH
pag 7 P 4.5 - | 23] 36| - | 45
(CLOCK - Q) EpHL 6.0 - 20| 31| - 38 |
Propagation Delay Time| CpLH 2(5) : i: 132 : lgi
(CLOCK - RCO) tpHL 6.0 - 14 22 - 28
Propagrtion Dealy Time| tpLH 2.04 - 124} 240 - 300
. 4.5 - 31 48 - 60
(CLOCK -~ MAX/MIN) pHL 6.01 - 26 4l - 51
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC190P
TC74HC191P

AC ELECTRICAL CHARACTERISTICS (Continued)

Ta=25°C Ta=-40v85°C
PARAMETER SYMBOL| TEST CONDITION Vee UNIT
MIN., | TYP. | MAX. | MIN. | MAX.
Propagation Delay Time | tpLH 2.0} - 104 205 = 255
T 4.5 - 26 41 - 51
(LOAD - t
v PHL 6.0 | - 22| 35| - | 43
. -t 2.0 - 88 [ 175 | - |220
Propagation Dalay Time tP 4.5 - 99 35 _ 4
(DATA -Q) PHL 6.0 - 19 30| - | 37
Propagation Delay Time tpLH 2.0 - 64 | 130 | - 165
6.0 - 14 22 - 28
Propagation Delay Time tpLH 2.0 - 92 | 180 - 225
(0/T RCO) ¢ 4.5 - 23 36 | -~ 45
PHL 6.0 - 20| 31| - 38
. - 8 1 - 2
Propagation Delay Time | “pLH 2.0 0 60 00
i MAX/MIN) 14.5] - 20 32 - 40
- t
PHL 6.0 - 17 ] 27| - 34
2.0 5 11 - 4 -
Maximum Clock Frequency| fmax 4.51 25 42 _ 20 _ Mz
6.0 | 29 49 - 24 -
s . tuH) 2.0 - | 45| 100 | - |125
Minimum Pulse Width 4.5 _ 11 20 _ 25
CLOCK t
(cLoao w(L) 6.0 - 9o 17| - | 21
Minimum Pulse Width t 2.0 - 30 75 - 95
(C08D) w(L) 4.5| - 8 15 | - 19
6.0 - 7 13 - 16
2.0 - 5 50 - 65
Minimum Removal Time trem 4.5 - 1 0| - 13
6.0 - 1 9 - 11
- {190 | ™°
Minimum Set-up Time c 2.0 - 72 | 150
(ENABLE 5 s 4.5 - 18 30 - 38
B, D/D) 6.0 - 15| 26 - 33
Minimum Set-up Time 2.0 - 10 01 - 65
(DATA - TOED) th 4.5 - 3] 10] - 13
6.0 - 3 9 - 11
Minimum Hold Time 2.0 - - ol -
(ENABLE, D/0) th 4,5 - - ol - 0
6.0 - - 0 - 0
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC190P
TC74HC191P

AC ELECTRICAL CHARACTERISTICS (Continued)

= ° __.' °
PARAMETER SYMBOL | TEST CONDITION |, Ta=25°C Ta=-40V85°C | ivrp
CC | MIN. | TYP. | MAX, | MIN. [ MAX.
Minimum Hold Time 2.0} - - 3 - s
N th 4.5 - - 5 - 5 ns
(DATA - LOAD) :
: 6.0 - - 5 - 5
Input Capacitance Cin 5 10 | 10
Power Dissipation Cep(1) - 124 - - - P
Capacitance

Note (1): CPD is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption witnout load (refer to

Test Circuit). Average operating current can be obtained by the equation
hereunder.
Icc(opr.) = Cep * Vee * fintIce
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC190P
TC74HC191P

SWITCHING CHARACTERISTICS TEST WAVEFORM

6ns &ns éns éne
/ Voo — 50% Voo
CLOCK ¥ s0% K j ENABLE 50%
L 0% GND 10% . ____ GND
ol te(l) | “pLH> CpHL SpLH,®pHL  [SpLH: *pHL
Vou Vou
Qn 50% RCO 50%
Vor VoL
CoLH
Vou
RCO 0%
VoL
tpyH CpHL TpHL 6na 6ns
} -—
Von — Vee
MAX/MIN 50% /T
\— VoL _______GND
tpLH, T pHL pLE SpHL
¥
— Vou
RCO 50%
ZJMAXMIN VoL
6ns éns
‘J{IQ—O% }C——— Vee
LoAD Eﬁ o% y
10%
GND
ta th_,
_\ Voo Voo
Kot v e
GND @ND
t1.7LH'I"1:!'II., tpLH'ItpEL tg Tth
Vou Voo
Qn 50% CLOCK 50%
VoL GND
tw
[ V¢c
LOAD 50% £
GND
J Trem
vce
CLOCK 50%
GND
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TG74HC190P
TG74HC191P

Icc(opr.) TEST WAVEFORM

6%0:5"
A
——d Loap RCOP—
P.q, ¥ — CLOCK
QA
—d ENABLE
DOWN TP QBb—
G A
Ilo) B QC .
c
> QDb— % INPUT TRANSITIOL TIME IS THE SAMR AS
MA N THAT IN CASE OF SWITCHING CHARACTER-
GND ISTICS TEST.
T
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CMMOS DIGITAL INTEGRATED CIRCUIT

N

TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATE

TC74HC192P/E
TC74HC193P/E

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 inpyt(CLEAR), a load input(LOAD), load data inputs(A -D), two
clock inputs(COUNT UP/COUNT DOWN), four count data outputs(Q - Qp) and carry and bor-
row outputs. CLEAR is active high and forces Qa thru Qp 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 positive going transition 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 ......c.c.ovt fMAx=32MHZ(Typ.) at Vge=5V
» Low Power Dissipation ..... Icc=4uA(Max.) at Ta=25°C
« High Noise Immunity ......... VNIH=VNIL=28% VCC(Min.)
* Output Drive Capability .............. 10 LSTTL Loads
.+ Symmetrical Output Impedance ..... |ToH|=IoL=4mA(Min.)
+ Balanced Propagation Delays ............... Lo LHE=tpHL
+ Wide Operating Voltage Range ....... VCC(Opr‘)=2V’h6V
+ Pin and Function Compatible with 74LS192/193
ABSOLUTE MAXIMUM RATINGS 7o
PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7 v
T PIN ASSIGNMENT
DC Input Voltage VIN 0.5 Veet0.5
1t Vol 0. N
[0C Output Voltage | Vour | -0.5~Vget0.5 | v 2o e Ve
Input Diode Current I1x 20 mA OB ZE
- B R L] A
Output Diode Current Tok +20 mA ]15
— B QA 3 — )
DC Output Current IouT +25 mA couna E }‘_‘114 CLEAR
DC VCC/GI‘OUnd Current Icc +50 mA DOWN 4[-—— p——]lS BORFOW
500(DIP)* COUNT gt %-—le CARRY
Power Dissipation Pp 1 mW up
- 1soEp) ac o[l b—]11 T0AD
Te - o
Storage Temperature stg | 65"~ 150 C . 7[ ———qlo o
Lead Temperature 10sec | TL 300 °C
P oND 8] 1~~——:]9 D
% 500mW in the range of Ta=-40°C~65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC192P/F
TC74HC193P/F

CIRCUIT DIAGRAM

TC74HC192
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA |

TC74HC192P/F
TC74HC193P/F

CIRCUIT DIAGRAM

TC74HC193
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC192P/F
TC74HC193P/F

TIMING DIAGRAM (TC74HC192)

COUNT 0 7 8 9 0 1 2 3 4 3,291,098 ,7,6,5,4,3 ,2 1

CLEAR
1

T0AD u

DATA DON'T CARE UNTIL LOAD Goms '

INPUT

(=} Q w >
e L
o
(]

13
|l
b:

COUNT UP EpEEge

COUNT DOWN

QA - g
QB =7

migigigigigigigigiigigh

=
L

L

QcC -
QD

CARRY

BORROW

TIMING DIAGRAM (TC74HC193)

COUNT 0o F 0O 1 2 3 4 5 6 5 4 3 2 1 O F E D CB A 9

CLEAR ’—]

LOAD J

1
bl

L

DATA
INPUT

L-.--_1 DON'T CARE UNTIL LOAD GOES "L"
-~
e -

-3

| SR

COUNT UP —Lm FLN—L
COUNT DOWN ULy
L

QA

g Qo w >

Y I

T7

QB
Qc

[ A N |
[ I T B

QD
CARRY

BORROW
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC74HC192P/F

TC74HC193P/F |

TRUTH TABLE

COUNT | COUNT | ———
UP DOWN LOAD | CLEAR FUNCTION
£ H H L COUNT UP X :
L H H L NO COUNT
H ¥ H L COUNT DOWN
H 1 H L NO COUNT
X X L L PRESET
X X X H RESET

DON'T CARE

RECOMMENDED OPERATING CONDITIONS

INPUT and OUTPUT

EQUIVALENT CIRCUIT

PARAMETER ASYMBOL LIMIT UNIT
Supply Voltage Vee 26 v Voo Veo
Input Voltage Vin 0~ Vee
Output Voltage Vour 0~ Vee
Opérating Temperature Topr ~40 85 °C -
N INPUT
Input Rise and Fall Time |ty, tg0~"1000(Vce=2.0V
0 ~ 500(Vee=4.5V) ns
0 ~ 400(Vce=6.0V) anp
GND
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-401.85°C NI
PARAMETER SYMBOL TEST CONDITION Vee | MIN. | TYP. | MAX. | MIN. | MAX. T
2.0 | 1.5 - - 1.5 -
Hig