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INTRODUCTION

The TOSHIBA 74AC/ACT Series of Advanced CMOS Logic (ACL) ICs match bipolar FAST* products in speed,
function and pinout. The devices are fabricated with silicon gate, double-layer metal wiring C2MOS technology which
is utilized for VLSIs.

The TC74AC/ACT Series has a 3.5ns propagation delay time for gate products and operates at more than 150 MHZ
for Flip-Flops. The output drive capability of 24mA (]I on|/IoL) permits the TC74AC/ACT devices to drive 500
transmission lines directly.

The family features of the TC74AC/ACT product line include:

*Reduced simultaneous switching noise.

» Wide operating volt range (2~5.5V) (TC74AC type).

* High noise immunity of 28% of the power supply for AC types.

* Excellent ESD Protection (2KV;MIL-STD-883) and excellent latch-up immunity.

Applications for TC74AC/ACT include industrial products, such as telecommunications, data processing and

electronic instruments.

This data book presents technical information on TOSHIBA's TC74AC/ACT series.
The information contained in this data book is subject to change without notice.

*FAST is a Trademark of National Semiconductor Corp.

FEBRUARY, 1990
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This technical data may be controlled under U.S. Export Administration Regulations and may be subject
tothe approval of the U.S. Department of Commerce prior to export. Any export or re-export directly or
indirectly, in contravention of the U.S. Export Administration Regulations is strictly prohibited.

LIFE SUPPORT POLICY

Toshiba products described in this databook are not authorized for use as critical components in life
support systems without the written consent of the appropriate officer of Toshiba America, Inc. Life
support systems are either systems intended for surgical implant in the body or systems which sustain life.

A critical component is any component of a life support system whose failure to perform may cause a
malfunction or failure ot the life support system, or may atfect its safety or effectiveness.

The information in this databook has been carefully checked and is believed to be reliable, however. no
responsibility can’be assumed for inaccuracies that may not have been caught. All information in this
databook is subject to change without prior notice. Furthermore, Toshiba cannot assume responsibility
for the use of any license under the patent rights of Toshiba or any third parties.
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1.TC74AC/ACT Series Product Guide.

TYPE NO.

Function

TCT74AC 00P/F/FN
TOOP/F/FN

02P/F/FN

TO2P/F/FN

04P/F/FN

TO04P/F/FN

05P/F/FN

08P/F/FN

TO8P/F/FN

10P/F/FN

QUAD 2-INPUT NAND GATE
QUAD 2-INPUT NAND GATE
QUAD 2-INPUT NOR GATE
QUAD 2-INPUT NOR GATE
HEX INVERTER

HEX INVERTER

HEX INVERTER (OPEN DRAIN)
QUAD 2-INPUT AND GATE
QUAD 2-INPUT AND GATE
TRIPLE 3-INPUT NAND GATE

T10P/F/FN
11P/F/FN
14P/F/FN

T14P/F/FN
20P/F/FN
32P/F/FN

T32P/F/FN
74P /F/FN

T74P/F/FN
86P/F/FN

TRIPLE 3-INPUT NAND GATE

TRIPLE 3-INPUT AND GATE

HEX SCHMITT INVERTER

HEX SCHMITT INVERTER

DUAL 4-INPUT NAND GATE

QUAD 2-INPUT OR GATE

QUAD 2-INPUT OR GATE .

DUAL D-FLIP-FLOP WITH PRESET AND CLEAR
DUAL D-FLIP-FLOP WITH PRESET AND CLEAR
QUAD EXCLUSIVE OR GATE

T86P/F/FN
109P/F/FN
T109P/F/FN
112P/F/FN
T112P/F/FN
125P/F/FN
126P/F/FN
138P/F/FN
T138P/F/FN
139P/F/FN

QUAD EXCLUSIVE OR GATE

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR
DUAL J-K FLIP-FLOP

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR
DUAL J-K FLIP-FLOP

QUAD BUS BUFFER (3-STATE)

QUAD BUS BUFFER (3-STATE)

3-TO-8 LINE DECODER

3-TO--8 LINE DECODER

DUAL 2-TO-4 LINE DECODER

T139P/F/FN
151P/F/FN
Ti51P/F/FN
153P/F/FN
T153P/F/FN
157P/F/FN
TI57P/F/FN
158P/F/FN
T158P/F/FN
160P/F/FN

DUAL 2-TO-4 LINE DECODER

8-CHANNEL MULTIPLEXER

8~CHANNEL MULTIPLEXER

DUAL 4-CHANNEL MULTIPLEXER

DUAL 4-CHANNEL MULTIPLEXER

QUAD 2-CHANNEL MULTIPLEXER

QUAD 2-CHANNEL MULTIPLEXER

QUAD 2-CHANNEL MULTIPLEXER(INV)

QUAD 2-CHANNEL MULTIPLEXER(INV)

SYNC. DECADE COUNTER WITH ASYNC. CLEAR

161P/F/FN
T161P/F/FN
162P/F/FN
163P/F/FN
T163P/F/FN
164P/F/FN
T164P/F/FN
166P/F/FN
169P/F/FN
174P/F/FN

SYNC. BINARY COUNTER WITH ASYNC. CLEAR
SYNCH BINARY COUNTER

SYNC. DECADE COUNTER WITH SYNC. CLEAR
SYNC. BINARY COUNTER WITH SYNC. CLEAR
SYNCHRONOUS BINARY CTR

8-BIT SIPO SHIFT REGISTER

8-BIT SIPO SHIFT REGSTR

8-BIT SIPO SHIFT REGISTER

4-STAGE SYNCH BIDIR COUNTER

HEX D FLIP-FLOP WITH CLEAR

TI74P/F/FN
175P/F/FN
T175P/F/FN
191P/F/FW
240P/F/FW
T240P/F/FW
241P /F/FW
T241P/F/FW
244P /F/FW
T244P/F/FW

HEX D-TYPE FLIP-FLOP

QUAD D FLIP-FLOP WITH CLEAR
QUAD D-TYPE FLIP-FLOP

4-BIT BINARY UP/DOWN COUNTER
OCTAL BUS BUFFER(3-STATE/INV)
OCTAL BUS BUFFER (3-STATE/INV.)
OCTAL BUS BUFFER(3-STATE)
OCTAL BUS BUFFER

OCTAL BUS BUFFER(3-STATE)
OCTAL BUS BUFFER (3-STATE)

245P /F/FW
T245P /F/FW
251P/F/FN
T251P/F/FN
253P/F/FN

OCTAL BUS TRANSCEIVER(3-STATE)
OCTAL BUS TRANSCEIVER(3-STATE)
8-CHANNEL MULTIPLEXER (3-STATE)
8-CHANNEL MULTIPLEXER(3-STATE)
DUAL 4-CHANNEL MULTIPLEXER(3-STATE)

TOSHIBA CORPORATION
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TYPE NO. Function PIN Page
T253P/F/FN | DUAL 4-CHANNEL MULTIPLEXER (3—STATE) 16 156
257P/F/FN | QUAD 2-CHANNEL MULTIPLEXER (3—-STATE) 16 216
T257P/F/FN | QUAD 2-CHANNEL MULTIPLEXER(3-STATE) 16 220
258P/F/FN | QUAD 2-CHANNEL MULTIPLEXER (3—STATE/INV.) 16 216
T258P/F/FN | QUAD 2-CHANNEL MULTIPLEXER (3—STATE/INV) 16 220
273P/F/FW | OCTAL D FLIP-FLOP WITH CLEAR 20 224
T273P/F/FW | OCTAL D FLIP-FLOP WITH CLEAR 20 227
280P/F/FN | 9-BIT PARITY CHECK/GENERATOR 14 —
T280P/F/FN | 9-BIT PARITY CHECK/GENERATOR 14 —
283P/F /FN | 4-BIT BINARY FULL ADDER 16 —
T283P/F/FN | 4-BIT BINARY FULL ADDER 16 —
299P/F/FW | 8-BIT PIPO SHIFT REGISTER 20 231
T299P /F/FW | 8-BIT PIPO SHIFT REGISTER 20 _
323P/F/FW | 8-BIT PIPO SHIFT REGISTER 20 231
T323P/F/FW | 8-BIT PIPO SHIFT REGISTER 20 —
367P/F/FN | HEX BUS BUFFER(3-STATE) 16 237
368P/F/FN | HEX BUS BUFFER (3—-STATE/INV) 16 237
373P/F/FW | OCTAL D-TYPE LATCH(3-STATE) 20 240
T373P/F/FW | OCTAL D-TYPE LATCH(3-STATE) 20 244
374P/F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE) 20 248
T374P/F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE) 20 252
377P/F/FW | OCTAL D-TYPE FLIP-FLOP 20 -
T377P/F/FW | OCTAL D-TYPE FLIP-FLOP 20 -
390P/F/FN | DUAL DECADE COUNTER 16 256
393P/F/FN | DUAL BINARY COUNTER 14 261
520P/F/FW | 8-BIT IDENTITY COMPARATOR 20 -
T520P/F/FW | 8-BIT IDENTITY COMPARATOR 20 -
521P/F/FW | 8-BIT IDENTITY COMPARATOR 20 -
T521P/F/FW | 8-BIT IDENTITY COMPARATOR 20 -
533P/F/FW | OCTAL D-TYPE LATCH(3-STATE/INV.) 20 240
T533P/F/FW | OCTAL D-TYPE LATCH(3-STATE/INV) 20 244
534P/F/FW [ OCTAL D-TYPE FLIP-FLOP(3-STATE/INV.) 20 248
T534P/F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE/INV.) 20 252
540P/F/FW | OCTAL BUS BUFFER(3-STATE/INV.) 20 265
T540P/F/FW | OCTAL BUS BUFFER(3-STATE/INV.) 20 268
541P/F/FW | OCTAL BUS BUFFER(3-STATE) 20 265
T541P/F/FW | OCTAL BUS BUFFER(3-STATE) 20 268
563P/F/FW | OCTAL D-TYPE LATCH(3~STATE/INV.) 20 271
T563P/F/FW | OCTAL D-TYPE LATCH(3-STATE/INV) 20 275
564P/F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE/INV.) 20 279
T564P /F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE/INV.) 20 283
573P/F/FW | OCTAL D-TYPE LATCH(3-STATE) 20 271
T573P/F/FW | OCTAL D-TYPE LATCH(3-STATE) 20 275
574P/F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE) 20 279
T574P/F/FW | OCTAL D-TYPE FLIP-FLOP(3-STATE) 20 283
620P/F/FW | OCTAL BUS TRANSCEIVER(3-STATE/INV.) 20 287
623P/F/FW | OCTAL BUS TRANSCEIVER(3-STATE) 20 287
640P/F/FW | OCTAL BUS TRANSCEIVER (3-STATE/INV)) 20 208
T640P/F/FW | OCTAL BUS TRANSCEIVER (3—STATE/INV) 20 212
643P/F/FW | OCTAL BUS TRANSCEIVER(3-STATE) 20 208
646P OCTAL BUS TRANSCEIVER/REGISTER(3—-STATE) 24 291
T646P OCTAL BUS TRANSCEIVER/REGISTER(3-STATE) 24 296
648P OCTAL BUS TRANSCEIVER/REGISTER(3—-STATE/INV.) 24 291
T648P OCTAL BUS TRANSCEIVER/REGISTER(3-STATE/INV.) 24 296
670P/F/FN | 4-WORDx4BIT REGISTER FILE (3—STATE) 16 301
821P/F/FN | 10-BIT D-TYPE FLIP-FLOP (3-STATE) 29 —
T821P/F/FN | 10-BIT D-TYPE FLIP-FLOP (3-STATE) 29 -
823P/F/FN | 9-BIT D-TYPE FLIP-FLOP 24 -
T823P/F/FN | 9-BIT D-TYPE FLIP-FLOP 24 -
825P/F/FN | 8-BIT D-TYPE FLIP-FLOP 24 —
T825P/F/FN | 8-BIT D-TYPE FLIP-FLOP 24 —
841P/F/FN | 10-BIT TRANSPARENT LATCH(3-STATE) 24 -
T841P/F/FN | 10-BIT TRANSPARENT LATCH(3-STATE) 24 —
843P/F/FN | 9-BIT TRANSPARENT LATCH 24 -
T843P/F/FN | 9-BIT TRANSPARENT LATCH 24 -
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2. TC74AC/ACT Series Selection Guide.

GATE NAND AC00 ACTO00 ACI0 ACT10 AC20
NOR AC02 ACTO02
AND AC08 ACT08 AC11
OR AC32 ACT32
INVERTER,BUFFER AC04 ACT04 ACO05 ACl4
EXCLUSIVE OR AC86 ACT86
SCHMITT TRIGGER ACl14 ACT14
BUFFER BUS BUFFER AC125 AC126 AC240 ACT240 AC241 ACT241 AC244

ACT244 AC367 AC368 AC540 ACT540 AC541 ACT541

BUS TRANSCEIVER AC245 ACT245 AC620 AC623 AC640 ACT640
AC643 AC646 ACT646 AC648 ACT648

FLIP-FLOP | J-K FLIP-FLOP AC109 ACT109 ACl112 ACT112

D FLIP-FLOP AC74 ACT74 AC174 ACT174 AC175 AC273 ACT273
AC377 ACT377 AC823 ACT823 AC825 ACT825

3-STATE AC374 ACT374 ACH34 ACT534 ACB64 ACT564
AC574 ACT574
AC646 ACT646 AC648 ACT648 AC821 ACT821

LATCH AC843 ACT843

3-STATE AC373 ACT373 ACH33 ACT533 AC563 ACT563
AC573 ACT573 AC841 ACT841

DECODER AC138 ACTI38 ACI39 ACTI39

REGISTER AC164 ACT162 AC166 AC299 AC323 ACT323
MULTI-PORT | AC670

COUNTER BINARY AC161 ACT161 AC163 ACT163 AC169 AC191 AC393
DECADE AC160 AC162 AC390

MULTIPLEXER AC151 ACT151 AC153 ACT158 AC157 ACT157

DIGITAL AC158 ACT158 AC251 ACT251 AC253 ACT253
AC257 ACT257 AC258 ACT258

PARITY TREE AC280 ACT280
ADDER AC283 ACT283
COMPARATOR AC520 ACT520 AC521 ACT521

- TOSHIBA CORPORATION
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3.PRODUCT OUTLINE OF THE TC74AC SERIES

3-1 Features

High Speed Operation: Same as Bipolar Schottky TTL
Low Power Dissipation: Same as standard CMOS series ( u W)

Output Drive Capability: =~ Symmetrical Output Impedance.
|IoH], ToL at least 24mA.

High Noise Immunity: AC TYPE 28%Vcc (Min.)
ACT TYPE 14%Vcc (Min.)

Wide Operating Voltage Range:
ACTYPE = 2V-5.5V
ACT TYPE =4.5V-~5.5V

Wide Operating Temperature Range:—40 to + 85°C
Self-contained static electricity protective circuit:
+300V (typ.) by EIAJ method
+2000V (typ.) by MIL STD method
(All inputs and outputs)
Ample Latch up Capacity: Total input and output =300 mA or more.

Same pin connection and function as 74F series.

Wide product Line up: Over 100 types

Table 3—2 shows comparison of characteristics of various logic families.
[ CMOS TTL

Parameter SymboIJ ACL HCL FAST |AS-TTL/|ALS-TTL] unit | TEST CONDITION
(TCMACXXX) ((TCHHCXXXAY (74F) | (74AS) [(74ALS)

Propagation Delay Time

BUS BUFFER(244) typ. tpd 4.7 10 4 4.1 6.5 ns ¥a—=255¥)
Maximum Clock Frequency )
D-F « F(74)typ. fuax{ 150 65 125 134 50 MHz Ct=50pF
Quiescent Power Dissipation
GATE(00)typ. Po 0.01u 0.01p 22m 32m 5m w
liu 1 1 20 20 20 A |over temperature
L -1 -1 -600 -500 -100 | *” Jand voltage range
Input Voltage \' 3.5 3.5 2.0 2.0 2.0
Vit | 15 15 0.8 0.8 08 | v [over temp.range
Output Current :gr —234 _2% 6 _2(1,5;43 ;(2)%43 —08'72/4_3 mA |over temp.range

Operating Voltage Range| Vopr| 2.0~6.5 | 2.0~6.0 |4.75~5.25] 4.5~5.5 | 4.5~565 | V
Operating Temperature Range | Ta | —40~85 | —40~85 | 0~70 0~70 0~70 T
Table 3—-2 Comparison of Logic Family Characteristics

TOSHIBA CORPORATION
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3—-2 Method of Designating the TC74AC Series

The TC74AC series is designated using the standard established by JEDEC and is as shown below;

rcaac ] ] O] O O

—_

l 6) Other information (as required)
5) Package Type (P, F FN,FW)

4) Revision Level (blank for original)

3) Function

2) Type classification by JEDEC
(74AC, T4ACT)

1) TOSHIBA CMOS
(designates TOSHIBA
and process)

(Example) TC74ACT240FW:
High Speed C2MOS IC which is pin and functionally compatible with the bipolar 74F240 .
Input is designed for TTL voltage levels, and direct driving from TTL is possible.
Package type is plastic 300mil body width SOIC.
(1) «“TC”
Proprietary name identifying TOSHIBA CMOS devices.

(2) Type classification (AC, ACT)

In addition to the AC devices, there are ACT types. This differentiation was made by JEDEC in order to separate
CMOS devices of the same function but with different input levels or the existence of a buffer.

TYPE Internal stages Input threshold volitage
AC Two stages and above CMOS level
ACT Two stages and above TTL level

AC-8



Taking an inverter as an example, we can show the difference between these types as follows:

TC74AC04 TC74ACTO04
Logic Diagram —(>°—-[>°—D°— —'D"_'D"_D"_
5V 5V
| t—Output I
nput—Outpu 5
Voltage transfer | ,©
characteristics 7
2.5V 1.4V
—VIN

(3) Function

Functions are expressed by Arabic numbers of two to five figures.
In the case of TC7T4AC series, these numbers are the same as 74F series devices having the same pin

connections and function.

(Example) 74F240<-74AC240

(4) Revision Level

This symbol is used to clarify the revision of product when improvements which change the characteristics of
product are made. Normally, it is blank, however, upon revision, English characters are given successively from “A”.
Suffix “A” of TC74ACxxxA series would indicate the types which have refined AC characteristics due to redesign of

IC chip but still meet JEDEC standards for the family.

TOSHIBA CORPORATION
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(5) Package Type

English characters showing type of package.

P oreeeeenne dual in line package (DIP) Plastic

F +««+ 200 mil small outline IC (SOIC) Plastic
FN eeeeeene 150 mil small outline IC (SOIC) Plastic
FW ceeeeeeee 300 mil small outline IC (SOIC) Plastic

In the TC74AC series, narrow 300 mil type 24 pin DIP package have been developed. Therefore, all P type,

14/16/20/24 pins devices have a 300 mil width (7.62 mm).

(6) Other information

As an example, in the case of SOIC Adhesive and Embossed Tape and Reel specifications, the following suffixes are

added to the part number:

(TP 1) or (TP 2) (Difference in pin 1 position) Adhesive tape.
(ELP)...Embossed Tape and Plastic Reel.

For 150/200/300mil SOIC.

(EL)...Embossed Tape and Paper Reel.

For 200mil SOIC.

AC-10



4. EXPLANATION OF RATINGS AND STANDARDS

4—1 Maximum Ratings

In general, the maximum rating value should not be exceeded in order to guarantee the life and reliability of
integrated circuit products.

The Absolute Maximum Rating should not be exceeded even for a moment.
When the device is used in excess of any maximum rating, the device may not recover, and, in many cases, permanent
damage will occur.

In designing the circuit, therefore, it is necessary to pay attention to the fluctuation of supply voltage,
characteristics of interconnecting parts, ambient temperature, and surges in input and output signal lines, so that the

maximum ratings will not be exceeded.

Table 4-1 indicates common absolute maximum ratings of the TC74AC series. When the maximum ratings and
common ratings differ, the former shall control. For definition of parameters, refer to Table 4-2.

Table 4-1 Absolute Maximum Ratings

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —-0.5~ 6.0 \% 1. For devices with more
- _ ~ than 4 outputs, the

DC Input Voltage Vix 0.5 ~Vcc+0.5 \Y% Mmaxirum rating equals the

DC Output Voltage Vour 0.5 ~Vec+0.5 v number of outputs multiplied

Input Diode Current ik +20 mA by +/—25 mA.

Output Diode Current Tok +50 mA 2. 500mW in the range of
Ta= —40°C~65°C. From

DC Output Current Lour +50 mA Ta=65°C to 85°C a derating
factor or —10mW/°C shall be

DC Vi /Ground Current Ic | *100(For 4outputs type) ' mA applied until 300mW.

Power Dissipation Pp 500(DIP) 2/180(SOP) mW

Storage Temperature Tstg —65 ~150 °C

Lead Temperature 10sec TL 300 C

TOSHIBA CORPORATION
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Table 4-2

Parameter Symbol Explanation

The voltage range in which the IC does not present breakdown,

Supply Voltage Ve | deterioration of characteristics or reduced reliability.
DC Input Volitage Vin | The voltage range in which the IC does not present breakdown,
DC Output Voltage VouT | deterioration of characteristics or reduced reliability.
The current value in which the IC does not present breakdown due to
. latch-up when input or output current flows.

gu;:tu? ;’iﬁf;::::“ :"‘ * Practically, a design in which DC current flows is not recommended.

oK When a flow of current cannot be prevented, adopt a current value lower

than this.

DC Output Current lout Output current indicates the current value which can flow from one output.

As Vsc/GND current includes output current, in an IC having many output

DC Ve /Ground Current | Tcc | yorminale ' substantial Vo/GND current can flow.

Indicates power consumption, which, if exceeded, can cause breakdown of

Power Dissipation Po | the device over the entire operating temperature range.
The ambient temperature range over which deterioration of characteristics
Storage Temperature Tstg | and reliability will not occur when left for a long time in a state without

supply voltage.

Indicates the maximum allowable conditions permitted when soldering is

Lead Temp. and Time | Ti |, aried out after IC mounted on printed board.

4-2 Recommended Operating Conditions

These are the conditions in which the operation of the TC74AC series is guaranteed, and when exceeded,
operation is not guaranteed even though they are within the maximum ratings of Table 4-1.

Common recommended operating conditions of the 74AC series are shown in Table 4-3. When
recommended operating conditions for specific devices and common recommended operating conditions
differ, the former shall control. Refer to Table 44 for definitions.

Table 4-3 Common Recommended Operating Conditions

(a) 74AC Type

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~35,5 \
Input Voltage Vin 0~ Ve \%
Output Voltage Vour 0~ Vo \%
Operating Temperature Topr —40 ~ 85 °C

0 ~ 100(Vec=38.3%+0.3V)

Input Rise and Fall Time | dt/dv 0~ 20 (Voo= 5 +0.5V)

ns/v

AC-12



(b) 74ACT Type

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Voo 4.5~5.5 \%

Input Voltage Viv 0~ Vg \%

Output Voltage Vour 0~ V¢ A%

Operating Temperature Topr —40 ~ 85 C

Input Rise and Fall Time | dt/dv 0 ~ 10(Voc=5%0.5V) ns/v

Table 4—4

Parameter Symbol Explanation

Supply Voltage Vce The supply voltage range guaranteeing normal operation of the IC.
| t Volt . . .
;&:ut \(;ortg;e v:::rr The input/output voltage range guaranteeing normal operation of the IC.

Operating Temperature | Topr

The operating temperature range guaranteeing normal operation and
electrical characteristics of the IC.

input Rise and Fall Time dt/dv

The rise and fall time range of the input signal which will not cause’
oscillation of the output.

4-3 DC characteristics

Table 4-5 shows the DC characteristics of AC and ACT types. For the meaning of each parameter, refer to
Table 4-6. Table 4-5 is the standard DC characteristics table, and when it differs from individual
characteristics, the latter shall control. DC characteristics are established by JEDEC (Standard 20). In the
TCT74AC series, all devices meet or exceed this standard.

AC-13
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Table 4—5 DC Characteristics Table
(a) 74AC Type

Ta=25°C Ta=—40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Vo | MIN. [TYP. | MAX. | MIN. | MAX. UNIT
High—Level 2.0 1.50 - - 1.50 -
Input Voltage | ' S5 I I 7 ) I
2.0 - - 0.50 - 0.50
Low—Level _ - - _ .
Input Voltage Vi ‘gg - - (1) gg - (l) g(s) \%
2.0 1.9 2.0 - 1.9
Iy =50 A | 3.0 | 2.9 | 3.0 - 2.9 -
High—Level V. Vin = 4.5 4.4 4.5 - 4.4 - v
Output Voltage M VigorVi, [ Ton=-4 mA |30 2.58 | - - 2.48 | -
Io=—-24mA | 45| 3.94 - - 3.80 -
Ioy ==75mA* | 5.5 - - - 3.85 | —
2.0 - 0.0 0.1 - 0.1
Tou=50 A | 3.0 - 0.0 0.1 - 0.1
Low—Level Vi ViN = 4.5 - 0.0 0.1 - 0.1 v
Output Voltage O | VigorViL | Tou=12 mA | 3.0 | - - 0.36 | — 0.44
10.=24 mA 4.5 - - 0.36 - 0.44
Io.=75mA* | 5.5 - - = - 1.65
3-State Output VIN =VIH or VIL _ _ _
Off-State Current I Vour=Vcc or GND 5.5 0.5 5.0
Input Leakage Current Iix Vix =Vec or GND 5.5 - - +0.1 - +1.0| «A
. Vix = - - -
Quiescent Supply Current Icc V:;: or GND GAI’\I‘/IEé/ISSI g g — — g g — gg g

Note) * Indicates the capability of driving 50} transmission lines.
Test one output at a time for a 10ms maximum duration.
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(b) 74ACT Type

PARAMETER [SYMBOL| TEST CONDITION |y Ta=25% Ta=—40 ~85C | ynir
MIN. | TYP. | MAX. | MIN. [ MAX.
. 4 5 —_
High-Level ' _ _ _
Input Voltage Vi 53 5 2.0 - 2.0 \Y4
4.5
Low—Level E _ _ _
Input Voltage Viu 525 0.8 0.8 v
. _ loi=50uA 4.5 | 4.4 4.5 - 4.4 -
High—Level Vin =
Vou Ton =-24mA | 4.5 | 3.94 - 3.80 - A
Output Voltage ViHor Vi, T =-T5mA+ | 5.5 = _ _ 3 85 _
_ Too =50uA 4.5 - 0.0 0.1 - 0.1
Low—Level Vi = .
\V = - _ _
Output. Voltage oL VinorViL §8LL =§g$‘:‘ gg _ _ 0 36 _ ? éé v
3—State Output Vin =ViH or ViL _ _ _
Off-State Current I Vour =Vee or GND 5.5 *0.5 £5.0
Input Leakage Current IIN Vin =V e or GND 5.5 - -~ +0.1 - +1.0 1A
ATE/SSI = - -
Quiescent Supply Current - > -
PER INPUT:Vin=3.4V _ _ _
Alec | OTHER INPUT:Vecor GND | -5 135 1.5 |mA

Note) * Indicates the capability of driving 50} transmission lines.
Test one output at a time for a 10ms maximum duration.

TOSHIBA CORPORATION

AC-15



Table 4—6

Parameter Symbol Explanation
High—Level v The input voltage capable of setting the input of the IC to a high level, and the
Input Voltage 'H | minimum value is guaranteed.
Low—Level v The input voltage capable of setting the input of the IC to a low level, and the
Input Voltage I maximum value is guaranteed.
High—Level The output voltage such that when each input terminal is connected to V,,, or V,,
o:ﬁ Wt \‘;‘:: tage Vou | the corresponding output level goes high. There is guaranteed a minimum value
P 9 of output voltage obtainable when the specified output current (lo,,) flows.
Low-Level The output voltage such that when each input terminal is connected to V,,, or V,,
0°:” . ‘:}'el . VoL | the corresponding output level goes low. There is guaranteed a maximum value
utput Voltage | of output voltage obtainable when the specified output current (I, ) flows.
Input Leaka This is the current flowing at the input terminal when a voltage is impressed on
P akage I the input terminal of IC. Normally, this current is so small that measurement is
Current IN
made with the maximum value of supply voltage.
3-State Output | The leakage current flowing at'the output terminal when the output is in a high
Off-—State Current 0z impedance state, the device having a three state or open drain output.
The current flowing from the V¢ terminal into the IC when the Vc or GND level
Icc |is held constant without changing the input voltage. The maximum value under all
Quiescent Supply theoretical conditions allowable for the measured IC is guaranteed.
Current
Al This is the current flowing from V¢ terminal into the IC when a TTL level voltage
cC

is impressed on one pin at a time.
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4-4 AC Characteristics

AC characteristics guarantee the transient characteristics of products.

In general, impressed input waveform is set so as to have an amplitude of Vs to GND and rise and fall time of
3ns.

Table 4-7 explains the meaning of each parameter of the AC characteristics, Fig. 4-1 shows the output
connection diagrams for measurement and Fig. 4-2 illustrates the measured waveforms.

Table 4-7
Drawing NO.
| Explanati
Parameter Symbo xplanation HG THCT
Indicates the time between input signal application and output
P tpLH | response detection. t,, ., is the case in which the output changes . .
Propagation Time tpuL | from low level to high level, and t,,,_is the case in which the output (i) | (v
changes from high level to low.
. . toLz | Indicates the time, between when a signal is applied to the output
Output Disable Time tonz | control terminal and which the 3-state output is set to a high
impedance state.
R indicates the time, between when a signal is applied to the output Gi) | (v)
Output Enable Time t":: control terminal and which the 3-state output switches to a low or
i high level from the high impedance state.
Maximum Clock Frequency trax Lr:glrc:)aat“eys the maximum frequency at which the IC operates G | oo

Timing requirements are a prerequisite to the normal function of devices. (See Table 4-8)
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Table 4—8
A Drawing NO.
Parameter Symbol Explanation ac | ACT
Regarding certain data, indicates the time which the data must be
applied and held before the input regarding that data (clock, etc.)
Minimum Set-up Timel t changes. For example, when the data is read in at a rise of next
! up Timep  ts clock pulse, it is necessary to apply and hold that data before the
rising edge of the clock pulse, to a value at least equal to the
minimum value of ts.
.. . Regarding certain data, indicates the time which the data must be
Minimum Hold Time | ta held after the input regarding that data (clock, etc.) has changed. Giy | (v)
Mini R ITi ¢ Indicates the minimum time between releasing of an asynchronous
inimum Removal Time | trem | input (clear, preset, ete.) and application of next input (clock, etc.).
.. . Indicates the minimum pulse width that a clock-input, etc. is
Minimum Pulse Width | tw acceptable as a normal signal.

Perameter Symbol Explanation

Input Capacitance CIn Indicates the capacitance between input and GND.

Indicates the capacitance associated with a 3 state output or a open drain output

Output Capacitance Cour in the high impedance state.

Fig. 4-1 Output Connection Diagram
Measurement GND CL=50PF
Point
o——— 2 Vce RL=500Q

Measuremenf Ry
Point Sl
To output To output l
Terminal ICL Ry, Terminal lCL RL R

CMOS Output 3 State Output

Note) Cp, includes the capacitance of probe, etc.
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Fig. 4-2 Switching Characteristics Test Waveforms
() AC Types

i) toum .tpHL

t o ¢
r 3ns [ L | f  3ns Ve
f 90%
INPUT / 50% \
emam—— 10% GND
R D—— Vo
INVERTING .
OUTPUT / 0.53Vce
_dwH ToLH VoL

) tyatgothtem

t, 3ns tr 3ns
r
-
CLOCK
INPUT /
th(H) th(L)
\ Vee
DATA \ 50%
INPUT GND
ts(H ts(L
Vou
OUTPUT 0.5Vee
v,
trem| tyLH ‘pHL oL
v,
SET,RESET . cc
or PRESET 50
GND

Active Inactive state
state
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i) t,Lz ot pHz b pzL ot pzH

te Sns_ — __l___t[ 3ns
l‘ eoxw Vee
OUTPUT 50%
DISABLE 10X GND
t t
pLZ pZL
\ VoH
OUTPUT: R -3Vce
LOW TO OFF TO LOW el 0.1Vee VoL (#GND)
‘pHZ ‘p2H ‘
0.9V, - VoH *(Voo)
OUTPUT: cc [0 v cc
HIGH TO OFF TO HIGH } -vee
VoL
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
(2) ACT Types
v) t pLH ot pHL
ty 3ns ty 3ns
90% 3v
. 1.5V
INPUT X GND

fox ——— VoH
/ 0.5vce
0% v

~OL
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V) twiteu +thitrem

t, 3ns {¢ 3ns
CLOCK / 90% / a.0v
INPUT ? l-f;‘V 1
. twq) tWG“D
h ) . g
v
DATA \ h @ 8.0
INPUT (mv
GND
tsaD tsm®
Vou
0.5V
OUTPUT cc
\
oL
t
rem ‘pLH 'pHL
oV
SET,RESET s 8.0
or PRESET A
GND
Active Inactive state
State
vi) t yuz ot puz ot pzL b pzH
t, 3ns TT— ty 3ns
OUTPUT X, 3v
DISABLE N“-&
GND
tpLZ tpzl,
VoH
OUTPUT: \
LOW TO OFF LOW ) N0‘5Vcc
s carac—e——— 0 lVCC VOL (#GND)
toH t
pZ
TN Vou (#Vee )
OUTPUT: 0.9Vce l 0.5V OH cc
HIGH TO OFF HIGH } 2vee
VoL
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED
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5. EXPLANATION OF IEC LOGIC SYMBOLS

8—1 Symbol composition

A symbol comprises an outline or a combination of outlines together with one or more

qualifying—symbols. The purpose of a general qualifying symbol is to accurately portray the logic
function of the device.

[—general quarifying symbol

outline
— k| % f:] * |k ——
input output
lines lines
— Xk |k X | %

% : qualifying symbol locations for inputs and outputs

5-2 Qualifying Symbols

(1) General Qualifying Symbols

symbol definition
& AND element
>1 OR element
= EXCLUSIVE OR element

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

9K Even element. If an even number of inputs are at internal logic “1” then the output is
at internal logic “1”.

2K +1 0dd element. If an odd number of inputs are at internal logic “1” then the output is
at internal logic “1”.

1 Buffer element without amplified output.

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

definition

Schmitt—trigger.
It has hysterisis characteristic.

I 1_ | Retriggerable monostable element.
i 5 e Non—Retriggerable monostable element.
JT1G ] |Astable element
JT1LGJ1 | Synchronous—starting astable element.
T1G! 1 | Synchronous—stopping astable element.
SRGm Shift register. “m” :number of bits.
CTRm Binary counter. “m” :number of bits. cycle length:2
CTRDIVm | Counter with cycle length m.
RCTRm Ripple carry counter. “m” :number of bits. cycle length:2
X/Y Coder or code converter. X and Y may be replaced by appropriate indications of the
codes used.
MUX Multiplexer / data selector.
DMUXor DX | Demultiplexer.
z Adder.
P-Q Subtractor.
CPG Look—ahead carry generator.
T Multiplier.
COMP Comparator.
ALU Arithmetic logic unit.
ROM Read only memory.
RAM Random access memory.
FIFO First—in First—out memory.
I=l When power is switched ON, the element goes to internal logic “0”.
I=1 When power is switched ON, the element goes to internal logic “1”.
t1 ta
|—————1 | Delay element with specified delay times.

AC-23
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(2) Inputs and Outputs Qualifying Symbols

symbol definition

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

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

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

Porlarity indicator at an output. A “L” level active.

P——
ld-——-—- Porlarity indicator at an input where the signal flow is from right to left.
—.—4

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

— indicator for direction of signal flow.

Bidirection information flow (alternate).

Dynamic input -
Positive logic. Negative logic. Porlarity indicate.

1 0 H
o—> L, L
The above transitions produce the internal logic active.

Dynamic input
Positive logic. Negative logic.

1—‘_0 1__|_°

The above transitions produce the internal logic active.

Dynamic input Porlarity indicate.

H—‘_L

The above transitions produce the internal logic active.

Non-logic connection.

He) 444

Input for analog signals.

(3) Symbols of the internal connection

definition

A logic “1” at the left—hand side produces a logic “0” at the right—hand side.

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

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

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

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

LTT|H{HHE
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(4) Symbols inside the outline

symbol

definition

—

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

—AL

Schmitt trigger input.

OF—

Open—drain output without internal pulled—up resistor.

oF—

Open—drain output with internal pulled—up resistor.

Ob—

Open—source output without internal pulled—down resistor.

S

Open—source output with internal pulled—down resistor.

Vi—

Three—state output.

>

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

—{EN

Enable input.

J,K,D

Information inputs of disable elements.

R,5,T,C

Control inputs of disable elements.

oo

Shift input. The direction of shift is to the right or down when the arrow points to the right, or
to the left. “m”=1,2,3,.--, however, the number may be omitted when “m”=1.

——-|+m,—-|—m

Counting input. Count—up or count—down are indicted by + and — respectively.
The number “m” is the count per command and may be omitted when “m”=1.

)

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

——CT=m

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

cr=9}—

Content output. For example, when the input state is “1”, the internal registor sets
“9”.

=

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

R

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

AC-25
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§—3 Dependency Notation

Dependency notation is the powerful tool that makes IEC Logic Symbols compact and yet meaningful. With
IEC symbols, the relationships between inputs and outputs are clearly illustrated without the necessity of
showing all elements and interconnections involved.

In dependency notation, the terms “affecting” and affected” are used.
() These general rules applied to dependency notation:

1) The input (or output) affecting other inputs or outputs is labelled with the letter symbol that indicates

the relationship involved followed by an appropriately chosen identifying number.

2) Each input or output affected by that affecting input (or output) is labelled with that same

number.

3) If it is the complement of the input’s (or output’s) internal logic state that does the affecting,

then a bar is placed over the identifying numbers at the affected inputs or outputs.

4) If the affected input or output has a label to denote its function, this label will have the identifying

number of the affecting input as a prefix.

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

6) If the labels denoting the function of affected inputs or outputs are numbers (example: outputs of a
coder), the identifying number of both affecting inputs and affected inputs or outputs is replaced by

another character selected to avoid ambiguity, eg., Greek letters.
7) Ifaninput or output is affected by more than one affecting input, each identifying number separated by a

comma will appear in the label of the affected one. The normal order of reading these numbers is the

same as the sequence of the affecting relationships.
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Fig. 5-1 Example for dependency notation

/-—-dependency dependency symbol
. bol
affecting symbo ag&:;md
input affecting a
a 1G 1 ) input | b
- affecting
b — l b— d output
affected input
T\ 22 ° with ©
\ [y dependency symbol

affected identifying identifying
inputs number number

(2) Symbols for dependency notation

identifying
number
M1
Cc2
-
—1 1,2D L d
//‘/‘ \\_

dependency
symbol

function symbol Input State “1” Input State “0”
AND G Permits action Imposes “0” state
OR v Imposes “1” state Permits action
(EN;E?)'&) N Complements state No effect
Interconnection 4 Imposes action Permits action
Control C Permits action Prevents action
Set S S$=1, R=0 No effect
Reset R $=0, R=1 No effect
Enable EN Permits action Prevents action of input
Permits action Prevents action
Mode M (mode selected) (mode not selected)
Permits action Prevents action
A
Address (Address selected) (Address not selected)

AC-27
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6. HOW TO READ MIL TYPE LOGIC SYMBOLS AND TRUTH TABLES

6-1 How to read MIL type Logic Symbols

Table 6-1 shows the MIL type logic symbols used in high—speed CMOS IC. This logic chart is based on
MIL-STD-806B. Clocked inverters and transmission gate, employ specific symbols.
Table 6—1 MIL Logic Symbols )

Circuit Function

Logic Symbol

Logical Equation or Truth Table

inverter ——D—X A —"DO-— X X=A
NAND Gate g‘ —>—x § > «x X=A +B=A+B
NOR Gate g‘ T o— X é —gHr—x X=A+B=A +B
AND Gate AD—x I x X=A +B=A+B
A A —
OR Gate B 1 >—X p_—d >r»—X X=A+B=A+B
z "; ¢ A X X:Don't Care
Clocked inverter " x H H L | Z:High
(Note 1) A X A H L H Impedance
4 ¢ L[x]z
¢ ) ¢ A X X:Don’t Care
Transmission Gate A H H H Z:High
(Note 2) X A X HlL L Impedance
[ @ L|X ]| 2z
EXCLUSIVE—g:{te g :ID— X X=(A+B) (_A-"'—B)
- A —_ =
EXCLUSIVE-NOR | A& < x X=(A+ B)+(R+B)
S s S [R]ID]J[CK]Q
L 4 H|L|[X|X]|H ,
D-Type D—p " QQ D—D " @—-Q L H | X X L X %’:r;
Flip-Flop CK—cK_ G-Q CK—dcx_ @-Q L|L|[H|S|H]|aNo
T L | L | L |[F | L |Change
R L L X |t |Qna
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Table 6—1 (Cont’'d)

Circuit Function Logic Symbol Logical Equation or Truth Table
S R J K |CK Q
H L X X X H
s 3 L H X X X L
| I L L L L | f| QuA
J/K Type s~ Satq  s—sSqe| L |LILI|HI &L
Flip—Flop CKqex | o CFqek | |l LIL|HJL]F] H
RY™Y KR e YT TH [ F [ Qe
! 7 LiL x| x| aa
R =
R X:Don't Care
A:No Change
V:Toggle
Note 1) Clocked Inverter
A clocked inverter has the circuit shown in Fig. 6-1. In this
figure, Q1 and Q2 are P-channel MOS FET, and Q3 and Q4
are N—-channel MOS FET, and the four FET are connected in
series from Vg to GND. ¢ o—4
If ¢ signal is high, Q1 and Q4 turn on, and the circuit can be
regarded as simply an inverter composed of Q2 and Q3. A
When ¢ signal is low; both Q1 and Q4 turn off, and, regardless
of the condition of the A input, the output, B is set to a high
impedance condition cut off from both Vg and GND. $ o '
That is to say, a clocked inverter can be used as a Fig. 6-1 Clocked Inverter
switch to turn off input and output.
Note 2) Transmission Gate
A transmission gate has the circuit shown in Fig. 6-2. As v 5
shown, Q1 is a P—channel MOS FET and Q2 is an N~channel € _L Q
MOS FET which are connected in parallel. ‘ 7]
If & signal is high, both Q1 and Q2 turn on, and a signal can IN/OUT o————[_c—‘—*’ OUT/IN

be applied in either direction.
If ¢ signal is low, both Q1 and Q2 turn off, and no signal can
be passed.

T |

$ GND

Fig. 6—2 Transmission Gate

AC-29
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6-2 How to Read Truth Table

Table 6-2 indicates the definition of symbols described in Truth Table.

Table 6—2
Symbol ‘ | definition
H High level (Indicates stationary input or output)
L - Low level (Indicates stationary input or output)
_f— Indicates leading edge changingA(rom “L" to “H".
S Indicates trailing edge changing from “H” to “L”.
X Don'’t cate (Either “H” or “L")
Z High impedance state
aeeeene h Input level of stationary state of each input of A to H.

Level of Q just before the realization of input condition indicated in Truth Table.

Level of Q just before inputting of active edge ( _f or ¥ )

Qo

Qn
I One “H” level pulse.
L

One “L” level pulse.
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7. COMMON ELECTRICAL CHARACTERISTICS

7-1 Power Dissipation

The power dissipation of CMOS device is composed of two components: one static, the other
dynamic.

The total power dissipation is the sum of static and dynamic power dissipation.

Static power dissipation is obtained by multiplying quiescent supply current by the supply voltage range
(paragraph 7-1-(1)).

Dynamic power dissipation is obtained as shown in paragraph 7-1-(2).

(1) Static power dissipation

In the case of CMOS ICs, under the condition in which the inputs are fixed at V¢ or GND level, either the
N-channel FET or P~channel FET turns off For this reason, the current from V¢ to GND becomes only the
reverse-direction saturated current of the PN junction and the surface leakage current due to the strain in
the chip surface, and is a current of less than several nA at room temperature.

Therefore, where the inputs are driven by another CMOS, or the inputs are pulled-down to GND or
pulled-up to Vg, the static power dissipation can be obtained as follows:

Py (DC) =V * Ic

For ACT devices where specific input pins are driven at TTL levels the following applies:

When being driven with a TTL Vg, ACT devices exhibit additional currents (Alsc) as specified on ACT
device data sheets.

Therefore, the ACT static power dissipation is dependent on the number of inputs to which TTL Vo logic
voltage levels are applied, and can be obtained as follows:

Pa(DC) = Vo *loe + NVee * Alggn * dn

n : the number of inputs at 0~3.4V (TTL Vi level)

d : duty cycle
A I @ quiescent current when Vi =34V

(Ref. Technical data sheets)
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(2) Dynamic power dissipation

The dynamic power dissipation of a MOS IC is calculated by summing “a” and “b” below:

a) The switching current obtained by charge and discharge of each capacitance added to gate output
current when the gates in the circuit including the output buffer makes an inversion.

b) The through current flowing when the P—channel FET and the N—channel FET which constitute
the gate during inversion time turn on briefly at the same time.

When rise and fall times of the input signal are small (about 6ns), through current of the gate is
usually negligibly small in comparison with the switching current.

For this reason, the dynamic supply current is governed by internal capacitance of the IC and the
charging and discharging current of the load capacity (C).

An example is given here for C, = OpF.

For the inversion of the internal gate outputs from low to high, it is necessary that the electric charge
corresponding to Ci ¢ V¢ be supplied from the V¢ line to the internal capacitance Ci.

Therefore the value obtained by multiplying Ci * Vi and the output inversion frequency (Frequency = f)
within a certain period corresponds to the mean current to be supplied from the V¢ line to the IC during that
period.

In an actual IG, however, several gates operate simultaneously, and their respective internal capacity and
inversion frequency are different.

Therefore, dynamic supply current in an IC is as follows:

n
Ic (opr.) =V o %fn «Ci,
fn: frequency of internal operated gate

As fn is divisible by an integer of input frequency (f), the gate operating with fn/m frequency can be
considered equivalent to the capacitance of Ci/m.

Therefore, the above equation can be rewritten as:
Iec (opr.) = Vg =iy %Ci/mn

fix : input frequency
m: integer

The final term is defined as Cpp.
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Dynamic power dissipation with load capacity is given by the following equation:
Pp (opr.) = Cpp « Ve « fin « Cpp

Total dynamic power dissipation with load capacity is given by the following equation:
n
Pp (opr.) =Cpp « Vel ¢ fix + %(Cpn - Ve » fon)

CL :load capacity
f o : output frequency
n : integer of output

However, in specific applications such as crystal oscillators, supply current characteristics are controlled
by through current, and calculation by Cpp, can not be used.
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i—2 Siandardized Capacitance Power Dissipation (Cpp) Test Procedure

The purpose of the Cpp, value is to allow the user to estimate actual power consumption of his system.

- Therefore, the table has been set up to exercise each device in the same manner as it would usually be used.

Devices which are separable into independent sections are measured on a “per section” basis, the

remaining are measured on a “per device” basis. Each device’s unique set up is listed in the Table 7-1, “Cpp
Test Conditions”.

Measurements for all devices are to be made at Vo =5.0V; at Ta=25°C and, if the devices are tested at an
high enough frequency, the DC supply current will contribute a negligible amount to the overall power
consumption and can be ignored. For this reason, the power consumption is measured at IMHz. Any device
with 3-state outputs is measured in an enabled state.

Inorder to determine the Cpp, of a single section of a device (i.e. one of four gates or one of two flip—flops in
a package), the following procedures should be used:

As for the Cpp, value for devices with a common clock, it can be easily obtained by measuring both the Cpp,
of the device with only one portion of the device active, and the Cpp, found with all portions active. The Cpp,
value obtained by above two conditions should be shown.

Gates: Switch one input while biasing the remaining input(s) so that the output(s) will
switch.
Flip—flops: Switch the clock pin while changing the data pin(s) such that the output(s)

change with each clock cycle.
Latches: Switch the enable and data inputs such that the latch toggles.

Decoders/
Demultiplexers: Switch one address input which changes two outputs.

Date selectors/

Multiplexers: Switch one address input with the corresponding data inputs at opposite logic
levels so that the output switches.
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Analog switches:  Switch one address/select input/output which changes two switches. The switch
inputs/outputs should be left open. For digital applications where the switch inputs/
outputs change between V. and GND, the respective switch capacitance should be
added to the load capacitance as shown above.

Counters: Switch the clock with the other inputs biased so that the device counts.

Shift registers: Switch the clock while alternating the inputs so that the device shifts
alternation 1's and 0’s through the register.

Transceivers: Switch only one data input. Place transceivers in a single direction.
Monostables: The pulse obtained with a resistor and no external capacitor is repeatedly
switched.

Parity Generators: Switch one input.
Display Drivers: Switch one input so that approximately one—half of the outputs change state.

ALUs/Address: Switch the least significant bit. Bias the remaining inputs so that the device is
alternately adding 0000(binary) or 0001(binary) to 1111(binary).

Details of each IC’s pin condition are listed in Table 7—-1.

—Explanation of symbol—
V = Vce (+5.0V)
G=GND (0 V)
H =logic 1l (Ve )
L = logic 0 (GND)
X =don’t care. Vcc or GND. but not switching
R = 1.0 kQ pull—up resistor to an additional 5.0V supply other than V¢ supply
O = open
P = 50% duty cycle input pulse (shown below)
Q = 50% duty cycle half frequency out—of—phase input pulse (shown below)

Voo
P
GND
Vce
Q
T GND

Input Pulse Waveform
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Table 7-1 Cpp Test Conditions

Pin
0000O0O0OO0COOTL! 1111111112

123456178901

2345617829¢0

PHOXXOGOXXO0OXXV.
OPLOXXGXXO0OXXOV.
POXOXO0OGOXO0OXO0XV.

PHXXXOGOXXXOHV .
POXOXOGOXO0OXO0XV.
PHOHHOGOXXO0OXXV .

PLOXXO0OGOXXO0OXXV.

HHLPHOOGOOXXXXXV.
PHHHOOOGOXXXXXHV «.
PHOXXO0OGOXXO0OXXV.

PLLLLHOGOOOOOOOV .
LPLOOOOGOOOOXXXV .
XXLHOOLGLLPXXXXV .
LLXXLHOGOXXXXPXV.

PLHOLLOGOLLOLLLYV.

PLHOLHOGOHLOHLLV .
HPXXXXHGHHOOOOOV .

HP XXX

HOOOOOV .

XHGH

XHGH
HPXXXXHGHHOOOOOV -
QHOOOOGPHOOOOV »

HOOOOOV .

HP XXX

QXXXXLPGHXXXOXHV .

HOO0OQQOOGPOOOOOOV

HO0OQQOOGPOOOOOOV .

LPOXOXOXOGXO0OX0X0XO0XV .
LPOXOXO0OXO0OGX0X0X0X0XV.
LPOXOXOXO0OGXO0XO0OXO0XO0XV .
HPXXXXXXXGO0OO0O0O0O0OOOOLV -
XXLHOOLGLLPXXXXV .

.

LLXXLHOGOXXXXPXV.
PLHOXXOGOXXOXXLV .
PLHOLHOGOHLOHLLV.

.

1=

4=

4«

TYPE
NO

00
02

04
08

10
11

14
20
32
74
86

109
112
132
138

139

151

153

157
157
158

158
160
161

162

163

164

166

175
175
240
241

244
245
251

253
257
257
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IoL(mA)

TOSHIBA CORPORATION

7-3 Output Current Characteristics
The output current characteristics of TC74AC series is capable of directly driving 15 FAST, and
guarantees:
Ve ~Vou £0.70V, V ,£0.44V over the entire temperature range.
Fig. 7-2 shows supply voltage—output current character:stics of typical device at 25°C.

Vou—-Vee(V)
-6 -5 -4 -3 -2 -1 0
200 T
Ta =257C Vee=5.5V Vee=2V
L v
150 // Vee=3V. //// -50
Vee=4.5V
100 e -100
//// Vee=3V- VCC_:_‘L'E_Y.—I///
50 // ~150
// Vee=2V —Vce=5.5V 7
Va =25C
-200
0 1 2 3 4 5 6
VoL (V)

Fig 7-2 Typical Output Current Characteristics

Ion(mA)
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7-4 AC
Load capacitance dependence
Fig 7-3 Shows the load capacitance dependance on propagation delay time at supply voltage of 3.0V and
4.5V.

~  ACO00(Ta=25C)
=}
~ Vee=3.0,4.5V
e oy
,ﬁ:' R =500Q
- CL RL
5‘; J; / Vee=3.0V
hat _ -
® /,’ (0.026ns/pF)
E /"/4’
= g / Vee=4.5V

- - >
,_;‘ //// ,v” (0.0Zns/pF)

5 = 2
> - —=
f”‘
= - —
S pLH
© === tpHL
bo
o
o
o
S
=M
0
50 100 150

Load capacity(pF)

Fig. 7-3 Dependence of t ;;;;; and t 5y, (typical characteristics) to Load Capacitance.
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7-5 Temperature Parameters of Various Characteristics

In TCT4AC series, operation over the wide temperature range of —40°C to 85°C is guaranteed. This
section shows how the switching time and output current are influenced by temperature.

() Temperature versus Output Current

Fig. 7-4 indicates temperature versus output current. In this figure, the line shows the temperature
dependence in a standard sample.

VCC =4.5V VCC =4.5V
140 . 140 C, =50pF
By im = QUT_ 149 L=eoe
- OUT " IgyT(Ta=25%) '
X 120 ®» at =—-Qd—_ —, x 100
X ] 120 pd tDOCI‘a—Z::t)
5 B t =
O 100 i = oo 1
— I~ <
q =
‘\
80 80
—40 —20 0 20 0 60 80 100 —40 —20 0 20 10 60 80 100
Ta(C) Ta(C)
Fig 7-4 Temperature VS.

Qutput Current Fig 7-5 Temperature VS. Propagation Delay time

(2) Temperature versus Propagation Delay Time

Fig. 7-5 shows temperature versus propagation delay time. The line in this figure indicates standard
temperature dependence of a gate.
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8 PRECAUTIONS IN HANDLING

8-1 . Electro Static Discharge

A CMOS IC has a very thin gate insulation oxide film. When high voltage is applied to this gate electrode
(input of CMOS IC), the oxide film directly under the gate can sometimes break down. In the TC74ACxxx
series, as shown in Fig. 8-1, protection diodes are added to all input terminals in order to protect the CMOS
gate from such voltage. However, protective circuits may not be effective against the accidental application of

high voltage; care must be taken in handling CMOS IC’.

vCC VCC _—
1
i
1
Ptor N*- *
) i
Input o M\ -— ’ o Output

i
GND

GND

Fig. 8—1 Input Protective Circuit,
Output Equivalent Circuit

(1) Electrostatic Discharge Test Method

Fig. 8-2 shows the electrostatic discharge test
method. In Fig. 8-2, the test is conducted with C =200
pF, R=0 Q. Table 8-1 shows the results of electrostatic
discharge tests applied to representative types of the
TC74AC series.

In the test method, standardized by EIAJ, it is

. acknowledged that £200V is sufficient to withstand

damage in ordinary service. As shown be Table 8—1
Toshiba’s TC74AC series has ample protection.

Further, since a parastic diode is formed
between each terminal as indicated in Fig. 8-1,
thermal breakdown, etc., due to excessive current
may sometimes occur when the voltage exceeding
the ratings is applied between each terminal.

Input

O—W—— ¢
i R Output
V ,GND

% l C i

Fig. 8—-2 Test Circuit

AC-41
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Table 8—1 Test Result
C=200pF, R=0Q, Impression frequency 3 times

Output Input
Name Impression of Impression of Impression of Impression of

+ voltage — voltage + voltage — voltage
TC74ACO0P > 300V > —300V > 300V > =300V
TC74AC02P > 300V > —300V > 300V > —-300V
TC74AC74P > 300V > =300V > 300V > —300V
TC74AC139P > 300V > —300V > 300V > =300V
TC74AC240P > 300V > —300V > 300V > -300V
TC74AC373P > 300V > —300V > 300V > =300V

8—2 Precautions in Handling
(1) Transportation and Storage

As the input and output terminals of unmounted CMOS IC’ are in a state of high impedance, they are apt
to receive induced charges from the surrounding charged body, space electric fields, and the human body:.

For this reason, it is necessary, in transporting and storing CMOS IC’%, to use dielectric mats, metal cases
or aluminum foil boxes, so that each terminal of the IC will be at same potential.

The TC74AC series devices are inserted in magazines and are given antistatic treatment at the time of
shipment. Do not remove devices from the magazines unnecessarily. Particularly, avoid the use of plastic or
vinyl containers which are apt to create static charges.

When installing CMOS IC’s on the printed wiring board, it is necessary to protect the electric equipment,
work stand and assemblers from static electricity by grounding. It is advisable to ground the work stand by
placing a metal plate or spreading aluminum foil on the surface. Grounding of assemblers should be made
through a resistance of about 1M} so as to prevent electric shock. Ground through a metallic ring or wrist
bands. Also, it is advisable not to wear work clothes made of chemical fibers. Further, it is necessary to
periodically check electric equipment to insure absence of electric leakage.

When shaping the leads during the packaging of IC5, it is advisable to use a pincet or similar jig, so that
stress may not be given to the device leads at the package entrance.

When storing or transporting the completely assembled printed wiring board, short circuit the terminals
of printed wiring board of cover the entire board with aluminum foil, so that the input terminals of the IC are
protected.
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(8) Soldering

‘When soldering by use of a soldering iron, carry out the work at temperatures of 260°C or below within 10
seconds. The reliability of the TC74AC series is not affected when subjected to a temperature stress at the
lead of 260°C for 10 seconds.

Use a soldering iron having no electrical leakage at its end. It is recommended to use a class A iron having
an insulation resistance exceeding 10M{). When using a soldering tank, it is necessary to ground the tank so
as to prevent the electric potential of the soldering tank from affecting the work.

After soldering the IC’s on the printed wiring board, cleaning is done to remove flux, etc. For this cleaning
use a flux removing solution or a cleaning method utilizing ultrasonic waves. Care must be taken in the
selection of the solvent so as to prevent adverse effects on the package and marking of the CMOS IC5s.

In general, it is advisable to use Freon™ cleaners.

When using ultrasonic cleaning, it is necessary to prevent stress due to signal resonance being imparted
to the ICs or printed wiring board. Because of this, it is necessary to consider a method such that the main
body becomes a shade against vibration, and to use a cleaning time of less than 30 seconds.

When making adjustments and tests after the completion of printed wiring board, it is necessary to check
for solder bridges or cracks on the printed wiring board before applying power. As CMOS systems require
only a small supply current, apply current limiting during tests by using a constant voltage power source.

Before inserting or removing printed wiring boards into or out of the test fixture, remove all power.

When inspecting the printed wiring board with a probe, care must be taken to prevent contact of the tip of
the probe with other signal or power lines. It is advisable to install a special test device for use with probes.

When a test is conducted under high power and low temperature, ensure that the constant temperature
oven is grounded.

Freon™ is a Registered Trademark of the Dupont Corp.

TOSHIBA CORPORATION

AC-43



9 PRECAUTIONS IN DESIGNING CIRCUITS
9-1 Input Processing
(1) Processing of unused gates.

Inputs of CMOS IC have such a high impedance that the logic level becomes undefined under open
conditions. If the input is at an intermediate level, the P-channel and N-channel transistors both turn
on, and excessive supply current flows.

Fig. 9-1 Treatment of Input

Therefore, as shown in Fig. 9-1, be sure to con- Vee
nect unused input lines to Vg, GND or other inputs.

{
In the case of CMOS, if a soldered part makes _D_ L@:_

poor or no contact, a malfunction of the system or )

an increase in supply current can occur. Therefore, G

care must be taken at the time of soldering. !

(2) Input processing of printed wiring boards. = e
: GND
(*Unused gate)

When an input terminal of a printed wiring board
is connected directly to a CMOS input, that input
electrically floats. This condition is the same as a
single IC being transported or stored. It is advisable,
therefore, to connect this input to Vg or GND
through a resistance on the printed wiring board, as
shown in Fig. 9-2.

R:=100kQ

Fig. 9-2 Input processing
of Printed Wiring Board

TOSHIBA CORPORATION

AC-44



9-2 Design of Power Source

In general, CMOS has a very small current consumption in comparison with bipolar digital IC’s and,
therefore, it needs only a small capacity power supply. However, from the operational standpoint,
CMOS consumes power in the transition state. Therefore, it is necessary to keep the high frequency
impedance of the power source as low as possible.

It is advisable to make the wiring of the power source (Vo) and GND lines thick and short, and
insert, as a high frequency filter, a 0.001 nF to 0.1 nF capacitor between Vi and GND for each IC.

Also, it is recommended that a capacitor of about 10 pF to 100 wF be inserted between the power
supply entrance and GND as a low frequency filter As mean supply current differs considerably
depending upon the operating frequency of the system, existence of capacitive load, rise and fall of the
input signal and supply voltage, attention must be given especially in the case of a simple power
source, by using a Zener diode or by battery drive. When there is overshoot or undershoot during the
transition time of the power supply use a filter, etc. so that the maximum device rating is not exceeded.

9—3 Output Short Circuit

In the TC74AC series, a buffer is added to the output, and both outflow (Ioy) and inflow (Ig;)
current drive is possible. For this reason, excessive current flows in the CMOS output when the high
level output line is shorted to GND or the low level output line is shorted to V. Particularly, when the
supply voltage is high, Iy and I, are quite excessive and may damage the device; therefore care must
be taken not to cause an output short circuit.

It is, of course, impossible to directly con-
nect ordinary outputs together. But in the case
of an IC which has a 3-state output, a wired OR
connection is permitted provided that no more
than two outputs are enabled simultaneously.

Fig. 9-3 Example of how to
increase drive capacity
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9-4 Effect on Input of Siow Rise and Fall Time

When a slow rise or fall time signal is impressed ona

F/F-1 F/F-2
CMOS input, it sometimes happens that the output 5

tends to oscillate around Vi (threshold voltage of ] @ b
device). This is because the CMOS gate becomes a —cki @ CK2 Q2
linear amplifier equivalent in the vicinity of Vi, and I——

minute power source ripple and noise components CLOCK

are amplified and appear in the output.

To prevent this, it is necessary to insert a high
frequency filter capacitor between Vi and GND of Q1 I———I———j—
the oscillating IC, or use a Schmitt trigger IC. Qe ____[__L___
In the case of an TC74AC series, excepting
Schmitt trigger IC’, the input rise and fall time is (@) Normal operating waveform
limited as shown in Table 9-1.
Proper design requires that these rise and fall CLOC?H\ VAR /m‘ /ﬁ\ f""\ y}::g %
time limits be observed. = e e =
o N N N
Fig. 9-4 shows an example of a malfunction when Qz"[ J'__[ I'"_'I
a shift counter is designed by using a D-type flip—
flop in separate packages. In this case, the malfunc-
tion is considered to be caused by the difference in

(b) Malfunction waveform from
at the time Vi, C1)Vy, C2

circuit threshold level of separate D-type flip flops. CLOCK
A0 A0 A5 A W A

7 7 A4 ——
o]

| L
() Malfunction waveform from
at the time Vi, C1(Vy, C2

L

Fig. 9-4 Example of Malfunction

Let circuit threshold level of F/F-1 be V,;, C1, and that of F/F-2 be V,;, C2. Then, as shown in Fig.
94, time difference At is formed when the rising waveform of the clock pulse cuts the respective
circuit threshold voltage, and thus a malfunction occurs.

The following condition is required for ensuring normal operation:

At < tpd (CK—Q)'H'set-up
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In this case, there is a possibility of malfunction even though the input signal is within the standard
value of Table 9—1. Therefore, care must be taken in design of sequence circuit clock inputs.
Table 9-1 Standard Value of Input Rise and Fall Time

(1) 74AC TYPE
Item Symbol Limit Unit
0~100(Vce =3.3+0.3V)
Input Rise and Fall Time dt/dv ns/V

0~ 20(Vcec = 5%0.5V)

(2) T4ACT TYPE
Item Symbol Limit Unit

Input Rise and Fall Time dt/dv 0~ 10(Vee = 520.5V) ns/V

9-5 Wiring Precautions

As the output impedance of the TC74AC series is very low in comparison with the conventional
standard CMOS IG distortion is sometimes caused in the output waveform depending upon the L
component of the wiring, long output wiring or when capacitance is connected between signal lines
and Vg or GND. Therefore, when designing the printed wiring board, take care not to make signal
wiring too long. In the case of double sided printed wiring boards, it is ideal to limit signal wire length to
30cm or less. The clock signal line is particularly prone to distortion.

(2) Precautions for parts arrangement

The output of TC74AC series has a fast rise and fall time, and makes a full swing between V¢ and
GND. Therefore it becomes a noise source to other signals. It is necessary to locate the output away
from a part which is sensitive to the noise of an analog circuit. Also, care must be taken for the
reduction of the number of loads and wiring lengths.

From its physical and electrical characteristics, the TCT4AC series is apt to cause some overshoot
and undershoot, and this can lead to malfunction of the circuit or breakdown of passive ICs. These
troubles can be prevented to some extent by terminating the ends of signal lines. Fig. 9-5 indicates
examples of termination methods.

Dc%bc {>c§{>c

(a) Termination by CR (b) Termination by Diode

Fig. 9-5 Examples of Termination
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9—-6 Interface

When interconnecting a CMOS system, an exchange of signals with external circuits or mechanisms
is usually done. These input and output signal lines are made long in many cases, and have distributed
inductance and/or reactance. Therefore, if directly connected to CMOS, they can give rise to various
problems.

Conceivable problems can include a malfunction due to induced noise, and the destruction of the
input/output elements due to surge. To cope with these problems, reduction of signal line impedance
(driving impedance) or insertion of a noise eliminating circuit on the receiving side is done for the
former problem, while surge protective measures are taken for the latter.

Fig. 9-6 illustrates examples of providing noise and surge protection on the input side.
(a) and (b) show examples of absorbing noise by integrating the input waveform.
(¢) and (d) are examples of protecting CMOS from input surge.

(a) Noise Killer 1 (b) Noise Killer 2

Vee

i \%
i C
Ry
:\
(c) Surge Protection 1 (d) Surge Protection 2

Fig. 9—-6 CMOS Input Protective Circuits
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(4) Interface with CPU

At present, 74F series TTL is used universally as the peripheral supporting logic for MOS micro-
processors. Since the TC74AC series has the same speed as 74F; it can be used as microprocessor peripheral
logic. As an interface with a CMOS CPU there is no problem since both are CMOS. At present, however, the
use of NMOS CPU is greater, and the interface of NMOS to CMOS must be taken into consideration.

The output of most NMOS CPUs rises to near Vg, but as shown in Fig. 9-10, as outputs of both driving
MOS and load MOS are enhancement type, no switching takes place until near Vc. In order to carry out the
signal transfer from the NMOS CPU to the 74AC use the 74ACT series which has a TTL level input. When
connecting the 74AC series, a pull up resistor is required as shown in Fig. 9-10.

Driving an NMOS CPU from the 74AC series can be done without difficulty. The input of NMOS is high
impedance like CMOS, and the DC fanout need not be taken into consideration.

_{E_‘ i 2Rp| j__l Rp =Pull up Resistor
— — IL

NMOS CPU ,I. 74AC Input
Fig. 9-10 NMOS CPU Interface
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9-7 Latch—up

Latch—up is a phenomenon peculiar to CMOS, and is also called SCR (Silicon Controlled Rectifier)
Phenomenon. During the normal operation, if excessive voltage and current caused by high noise or
accidental surge is applied to the input or output terminal, or a supply source suddenly fluctuates, abnormal
current flows between V¢ and GND, and this current continues to flow even though the disturbing signal is
cut off, and, finally, damage is caused. Latch—up is the name given to this phenomenon.

Once latch—up takes place, the original condition is not restored unless the power supply is cut off.

(1) Cause of latch—up

Fig. 9-11 shows as equivalent circuit with the parasitic element. NPN transistor Q, is formed in the P-well
of NMOS side while PNP transistor Q, is formed in the N-substrate of PMOS side, and a parasitic resistor
exists between the terminals. As shown from the current path through the medium of the parasitic element,
these parasitic elements constitute a Thyristor.

O(L,JT IN
T Vee

Ves GND i

| ] - [
P N [N [N lﬁ_ﬁ e [ [N
R Qz{%{:m T\ 1qs s

| \ /g,

P-Well

@

N-Substrate

Fig. 9-11 Internal Equivalent Circuit of CMOS IC
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Fig. 9-7 gives examples of an output interface. There are other methods, but in any case, some
protection scheme should be provided to an interface involving long signal lines.

Vee ]

(b) Output Driver 1

vce 6|—+;—
U

(c) Output Driver 2 (d) Surge Protection 2

Fig. 9-7 Output Protection/Driving Circuits

(2) Interface between CMOS IC’s

When CMOS IC’s are interfaced, the input impedance is so large that the limitation of fanout may not
be so important. However, there is a need to consider the increase in propagation delay time due to the
adding effect of load capacitance and an increase in power consumption.

Input capacitance of CMOS is about 5pF per input. If 10 fan outs are taken, for example, the load
capacitance is 50pF. Further, the line capacitance of the printed wiring board must also be taken into
consideration. This shows that the processing speed of system is controlled not only by the circuit IC’s
but also by fanout.

When constructing a system with CMOS IG the designer must examine the fanout and take these
points into consideration.
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(3) Interface with TTL

When driving TTL with the TC74AC series, input and output voltage levels can be connected

without trouble. Fanout is determined by the output current of CMOS IC and input current of the TTL.
An example is shown in Fig. 9-8.

Vee =3V

T4AC | oL

Fig. 9-8 TC7T4AC =»TTL Interface

On the other hand, when driving TC74AC series with TTL, it is necessary to convert the output
voltage level of the TTL to the input level of the 74AC. Normally, TC7T4ACT series devices which have
same input level as FAST are used. The input current of TC74ACT series is very low like that of
TCT4AC series, and no burden is imposed on the driving side 74F. Additionally, the speed falls very

little. Therefore, it can be said to be an effective method. Another method is to use a pull up resistor as
shown in Fig. 9-9.

-+ Ve

e Rp Rp=Pull up Resistor

AM

TTL T4AC (2~10KQ)

Il

Fig. 9-9 TTL - 74AC Interface
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For example, if current flows into the N-substrate from external sources, a voltage drop takes place in the
resistor Rs of the N-substrate, and this turns on parasitic transistor Q;, and current flows towards GND
from V¢ through the medium of resistor Rw in the P-Well. When current flows in Rw, a voltage drop takes
place at both ends of Rw, Q, turns on, and further supply current flows through Rs. As a result, the voltage
drop at both ends of Rs further increases, @, and Q, are left in the turn—on state, and the supply current
continues to increase.

In this way, if the voltage drop takes place in resistance Rw in the P-Well and in resistance RS in the N—
substrate, latch—-up occurs, and the following events occur:

1) Input voltage goes higher than V¢ + Vi
(Qg turns on)

2) Input voltage goes lower than GND — V.
(Qg turns on)

3) Olitput voltage goes higher than Voo + Vi
(Qg turns on)

4) Output voltage goes lower than GND - Vg
(Q, turns on)

5) This raises supply voltage Vo above the rated value causeing breakdown.
(Directly forces current in Rw or Rs)

Here, Vg, is the forward voltage between base and emitter of parasitic bipolar transistor Qg — Q.
Fig. 9-12 illustrates a measurement example of latch—up strength. As indicated in Fig. 9-12, latch—up is

induced by forcing current into input terminal (+ injection) or forcing current out of output terminal
(- injection), and the current value at that time is measured.
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GND

rir

Icc
(a) Measurement circuit for +
Injection strength of Input

(b) Measurement circuit for —
Injection strength of Input

Terminal Terminal
« : Input condition to make measured terminal high level
*+: Input condition to make measured terminal low level
T —
. Vee " Vee
: . ] T
- Y = miR PV = i
IN OU | oL7 INOUT{| |} Iout
7] | 1 C=
b | 1 L
GND GND
J

@ rir
-
Icc
(d) Measurement circuit for —

Injection strength of Output
Terminal

(c) Measurement circuit for +
Injection strength of Output
Terminal

Fig. 9-12 Latch up Strength Measurement Circuits by Current Feeding
(3) Countermeasures
As ample margin is provided against latch—up, there is no problem in using the device within the

specifications. However, since the part has the possibility of receiving excessive current surge, it is
recommended that a protective circuit be added. Fig. 9-13 contains examples.

T

o—w—|1/0 1/0 , 1/0
L 1 1

Fig. 9-13 Example of Latch up Prevention Methods
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TC74ACO0P/F/FN

QUAD 2-INPUT NAND GATE

The TC74AC00 is an advanced high speed CMOS 2-INPUT
NAND GATE fabricated with silicon gate and double—layer
metal wiring C? MOS technology.

It achieves the high speed operation similar to

14
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation. !
The internal circuit is composed of 3 stages including P(DIP14-P—300)

buffer output, which provide high noise immunity and

stable output. 14 @ 14 %
All inputs are equipped with protection circuits against

static discharge or transient excess voltage.

F(SOP14-P-300) FN(SOL14-P-150)

FEATURES:
. ngh Speed cessesctscetrtecsetanesnaneranies tpd=3.8ns (typ.) at Voc=5V PIN ASSIGNMENT
* Low Power Dissipation +«sssseseeees Ioc=4 £ A(Max.) at Ta=25°C
* High Noise Immunity «+«eeeeereeeee Vi =V =28% Voo (Min.)
* Symmetrical Output Impedance - | Iy | =I o =24mA(Min.) 1A 1 A 14 v
Capability of driving 50Q ] ce
transmission lines. 18 2] []13 48
* Balanced Propagation Delays - tpLH = tpHL 1Y 3 E j]g 4A
*» Wide Operating Voltage Range - V(opr)=2V~5.5V 2A 4[] Ju 4y
¢ Pin and Function Compatible with 74F00
28 5[] 10 38
2y 6(] @] 9 3A
GND 7(] 8 3Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
]A._(l).._ & NG)
]B_‘ZL 1y A B Y
a4 N(6) L L H
2 (9) i L H H
3A N(8)
0L ¥ H L H
‘““u_m} INOD H H
48 ] ¥ L

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TC74ACO0P/F/EN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 \'% *500mW in the range of Ta=
05 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vec #0.5 v to 85°C a derating factor of
DC Output Voltage. Vour —=0.5 ~Vc+0.5 v —-10mW/°C shall be applied
Input Diode Current Iik +20 mA until 300mW.
Output Diode Current Tok +50 mA
DC Output Current Loyt +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation P, 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 v
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve \4
Operating Temperature Topr —40 ~ 85 C
0 ~100(V=3.3%£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
:2 =L ~
PARAMETER |[SYMBOL TEST CONDITION v, Ta=25%C Ta=—40~85C UNIT
CC I MIN. { TYP. [MAX.| MIN. |[MAX.
: 2.0 1.50 - - 1.50 -
High—Level . ) _ - : -
Input Voltage Vin g g g ég _ _ % ég _ v
2.0 - - 0.50 - 0.50
Low—Level _ _ : ~ :
Input Violtage Vi g (5) _ _ (1] gg _ (l) gg v
2.0 L9 2.0 - 1.9 -
Ioy=-50uA 3.0 2.9 3.0 - 2.9 -
High-Level Vin= 45) 4.4 | 45 | - | 44| -
Vou \'%
Output Voltage VaorV, |low=—4mA |3.0]2.58 | - - | 248 -
HE L M Ioy=-24mA [ 4.5| 3.94 | - - |38 | -
Ioy=—T75mA={ 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
ol LT
Low—Level _ . — . . ~ .
Output Voltage | You | VIN=Vi Io=12mA [3.0| - —Tos | - [oa] "
Io=24mA 4.5 - - 0. 36 - 0. 44
Io,=T5mAx* |55 - - - - 1.65
Input Leakage Current Iix ViIN =V or GND 5.5 - - 0,1 - *+1.0 A
Quiescent Supply Current Icc Vin =Vee or GND 5.5 - - 4.0 - 40.0 K

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximura duration.
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TC74ACOOP/F/FN

AC ELECTRICAL CHARACTERISTICS(C =50pF, R_=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve | MIN. | TYP. [MAX.| MIN. [MAX. UNIT
. . t i 3.3£0.3] - 6.6 11.2 1.0 12.9
P tion Delay T :
ropagation Delay Time | 5.0£05 - | 49 | 70| 10 | 80 |
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 68 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:
Ioc e=C pp* Vo o fix +1 ¢ /4(per Gate)
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TC74ACTOOP/F/FN

QUAD 2-INPUT NAND GATE

The TC74ACTO00 is an advanced high speed CMOS 2-INPUT
NAND GATE fabricated with silicon gate and double~layer
metal wiring C2 MOS technology.

It achieves the high speed operation. similar to

equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation.
This device may be used as a level converter for 1
interfacing TTL or NMOS to High Speed CMOS. The P(DIP14-P-300)
inputs are compatible with TTL,NMOS and CMOS output
voltage levels. 14 14
All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 1 1
FEATURES: F(SOP14-P-300) FN(SOL14-P-150)
. ngh Speed ceesersceretinsnes tpd 4.0ns (typ) at VCC"' 5V g
* Low Power Dissipation - Icc=4 £ A(Max.) at Ta=25C PIN ASSIGNMENT
* Compatible with TTL outputs ------ V. =0.8V (Max.)

V i1 =2.0V (Min.)
 Symmetrical Output Impedance - |1 on|=IoL =24mA(Min.)

1A 1 14 v,
Capability of driving 50Q E J e
transmission lines. B 2 E :I 13 48
* Balanced Propagation Delays -+ tpLH=tplL 1y 3 |: :] 12 4A
* Pin and Function Compatible with 74F00 2 4] ]11 4y
28 5[] []10 3B
2y 6] ] 9 3A
GND 7[] J 8 3Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
]A._G.L. &
18— a1y A B \
2a 4L N(6) L L H
el i L H H
3A N(8)
3g {0 3 H L H
4A—‘m—
4p 02 P gy H H L

TOSHIBA CORPORATION
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TC74AC02P/F/EN

QUAD 2-INPUT NOR GATE

The TC74AC02 is an advanced high speed CMOS 2-
INPUT NOR GATE fabricated with silicon gate and
double~-layer metal wiring C*MOS technology.

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

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

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

FEATURES:

. High Speed sestestsscessscsscrssnsessessense tpd=3'7ns (typ‘) at VCC:SV

¢ Low Power Dissipation +«:esseeeeeee Ino=4 y A(Max.) at Ta=25C

* High Noise Immunity «:«seeeeeeesee Vg =V =28% Voo (Min.)

 Symmetrical Output Impedance - | Iy | =1 =24mA (Min.)
Capability of driving 50Q
transmission lines.

* Balanced Propagation Delays ----- tpLH = tpHL

« Wide Operating Voltage Range -+ Vo (opr)=2V~5.5V

* Pin and Function Compatible with 74F 02

14

1
P(DIP14-P-300)

1 1
F(SOP14-P—300) FN(SOL14-P-150)

PIN ASSIGNMENT

1y 1] ~ 14 Vee

1A 2[] 13 4Y
18 3[] @jm 4B
2y 4] []11 4A
2A 5[@ 10 3y
28 6[] @js 3B

GND 7] 8 3A

(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

1a—42 > N )
18—‘3— 1 1M 4
:’;_@_ MZY
a8 N (0
33__(2)__ 3y
pees [

T|T|r||>
I|r|T|r|o
i<
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TOSHIBA CORPORATION

TC74AC02P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —-0.5~6.0 v *500mW in the range of Ta=
0 F ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage Vour ~0.5 ~Vc+0.5 v —10mW/°C shall be applied
Input Diode Current Iik +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Iec +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg -65 ~150 C
Lead Temperature 10sec T, © 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2.0~5.5 A%
Input Voltage Vin 0~ V¢ \%
Output Voltage Vour 0~ Vo \'%
Operating Temperature Topr —40 ~ 85 °c
0 ~ 100( V. =8.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=257 Ta=—40~85C] it
CC I MIN. | TYP. [MAX.| MIN. |[MAX.
. 2.0] 1.50 - - 1.50 -
High—Level ¥ : - - 3 -
Input Voltage Vin gg % ég _ _ % ég _ v
2.0 - - 0. 50 - 0. 50
Low—Level . _ - g _ g
Input Voltage Vi gg _ _ (1] gg _ (l) gg v
2.0] L9 2.0 1.9 -
Iou=-50A [3.0] 2.9 3.0 - 2.9 -
High~Level v Vo V 4.5 4.4 | 4.5 - 4.4 v
Output Voltage Mo NT L g=—4mA | 3.0] 258 | - - | 2.48
Ioy=—24mA | 4.5 3.94 - - 3.80 -
Ioy=—7omA=x*| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
IoL=50uA 3.0 - 0.0 0.1 - 0.1
Low~-Level v Vin= 45) - 100 01| =~ jol}g
Output Voltage % | Vyor vy, |lo=lzmAa |30 - - o3| - [0
Ion=24mA 4.5 - - 0.36 - 0. 44
Io.=75mAx* | 5.5 - - - - 1.65
Input Leakage Current IN VIN =Vc or GND 551 - - £0.1] - [*L0 A
Quiescent Supply Current | _Ioc | Vin =Ve or GND 5501 - | - | 40| - | #0]"“

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACTOOP/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Voo —0.5~6.0 v *500mW in the range of Ta=
0 E o —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5~V +0.5 \% to 85C a derating factor of
DC Output Voltage Vour -0.5 ~Vc+0.5 A% ~10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current I +50 mA
DC Output Current Loyt +50 mA
DC V/Ground Current I +100 mA
Power Dissipation By 500(DIP)=*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 \4
Input Voltage Vix 0~ Ve v
Output Voltage Vour 0~ Vg \%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER [SYMBOL | TEST CONDITION |y Ta=25C Ta=—40~85C| i
CC [ MIN. | TYP. IMAX.| MIN. |MAX.
. 4.5
High-Level — _ -
Input Voltage Vi 515 2.0 2.0 v
4.5
Low-Level - - -
Input Voltage Vi 515 0.8 0.8 |V
Output Voltage Vou Vigor ViL {31:—%22* g g 941 = - g gg -
IoL=50 ¢ A 4.5 - 0.0 0.1 - 0.1
Low-Level _ - _ _ -
Output Voltage Vo Vin = Vi %&;%22 " é g — — 0'_3 6 - (l) gg v
Input Leakage Current Iin Vix =Vce or GND 5.5 - +0.1 - *1.0 A
Tc_| Vix =Vcc or GND 55] - | - | 40| - | 0.0]|”
Quiescent Supply Current PER INPUT:Vx =3.4V _ _ _
Alce |OTHER INPUT:Veg or GND | %5 135 L5 |mA

* :This spec indicates the capability of driving 500} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACTOOP/F/FN

AC ELECTRICAL CHARACTERISTICS(C_ =50pF, R =500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Vo [ MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
. . tpL
Propagation Delay Time L 5.00.5| - 4.7 7.9 1.0 9.5 ns
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) = 23 = = - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iccepp=C pPp* Voo fin+] o 74(per Gate)

TOSHIBA CORPORATION
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TC74AC02P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R_=600Q, Input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Vo [MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
. . t pLH 3.3£0.3] - 6.1 9.8 - 11.2
Propagation Delay Time t pHL 5.0£0.5| - 4.8 7.0 - 8.0 ne
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 82 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Ioc eop=C pPD* Vo o fin+I o /4(per Gate)

TOSHIBA CORPORATION
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TC74ACTO2P /F/FN

QUAD 2-INPUT NOR GATE

The TC74ACTO02 is an advanced high speed CMOS 2-
INPUT NOR GATE fabricated with silicon gate and
double-layer metal wiring C*MOS technology.

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

CMOS low power dissipation. 14
This device may be used as a level converter for interfacing TTL or 1
NMOS to High Speed CMOS. The inputs are compatible with TTL,
NMOS and CMOS output voltage levels. P(DIP14-P-300)

All inputs are equipped with: protection circuits against 14 14
static discharge or transient excess voltage.
1 1
F(SOP14-P-300) FN(SOL14-P-150)

PIN ASSIGNMENT

FEATURES: \
« High Speed - rrseesssseeessssessnnesesnans t,a=4.6ns (typ.) at V=5V Ty 1 E 114 Vee
* Low Power Dissipation «+eseseeseves Inc=4 y A(Max.) at Ta=25°C 1A 2(] 13 4y
« Compatible with TTL outputs ++ V. =0.8V(Max.) 18 3[] 12 48
Vg =2V(Min.) 2y 4 "4
* Symmetrical Output Impedance -+ | Iy | =1 =24mA(Min.) 1 ] A
Capability of driving 50Q 2A 5[] J10 3v
transmission lines. 28 6] ’J 9 3B
. B:-illanced Propagatmn Delays? ------ t.pLH:tDHL anD 7] 8 3A
¢ Pin and Function Compatible with 74F 02
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
WL ST N
18— ‘ v A B Y
aa—L3 N () L L H
B i L H L
3A N\ (19
3p 2L 3 H L L
g N3 H H L
45— o

TOSHIBA CORPORATION
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TC74ACTO2P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 \% *500mW in the range of Ta=
Y —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0-5 ~Vec*0.5 v to 85°C a derating factor of
DC Qutput Voltage Vour —0.5 ~Vc+0.5 \ ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Loyt +50 mA
DC V/Ground Current Iee +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 v
Input Voltage Vin 0~ Ve \4
Output Voltage Vour 0~ V¢ \Y
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
=2 =—40~
PARAMETER |SYMBOL TEST CONDITION v Ta=25C Ta=—40~85C UNIT
CC | MIN. | TYP. [MAX.| MIN. [MAX.
. 4.5
High—Level _ - -
Input Voltage Vi 515 2.0 2.0 v
4.5
Low—Level _ — -
Input Voltage Vi 515 0.8 0.8 v
; Io=-50 L A 4.5 4.4 4.5 - 4.4 -
High—Level _ . il — —
Output Voltage Vou | Iin=Vi %%;_%gﬁ* g g 3'.? 4 - - g gg - v
Low-Level Vin= IoL=b0u A 4.5 - 0.0 | 0.1 - 0.1
=2 . - - . - . Vv
Output Voltage Vo Vi or Vi }&:7‘%22* g g - N e ? ég
Input Leakage Current 1IN ViN =V or GND 5.5 - +0.1 - +1.0 A
Tc_| Vix =V or GND 5.5] - | - | 40| - | q0.0|"
Quiescent Supply Current PER INPUT:V N =3.4V _ _ _
Alec |0THER INPUT:Vee or GND | 5 135 L5 |mA

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACTO2P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=b60pF, R_=600Q, Input t.=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL {TEST CONDITION Voo [MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
. . t pLH
Propagation Delay Time - 5.0+0.5| - 53 83 1.0 95 ns
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 22 - - - p

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

operating current consumption without load.

Average operating current can be obtained by the equation:
Iccepp=C pp* Voo f in+I ¢ /4(per Gate)

is calculated from the

TOSHIBA CORPORATION
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TC74ACO4P /F/FN

HEX INVERTER

The TC74AC04 is an advanced high speed CMOS INVERTER
fabricated with silicon gate and double—layer metal wiring
C? MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 1
CMOS low power dissipation.

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

stable output.
All inputs are equipped with protection circuits against 14 14
static discharge or transient excess voltage.

F(SOP14-P-300) FN(SOL14-P-150)

1
P(DIP14—-P-300)

FEATURES:
P T
* High Speed «-eeseereenersesceessercscnneas tpa=3.2ns (typ.) at Voc =5V IN_ASSIGNMEN
* Low Power Dissipation «-- Ioc=4 £ A(Max.) at Ta=25C
* High Noise Immunity ----e-eoeeeevee Vi =V =28% Ve (Min.) S
» Symmetrical OQutput Impedance | Igy | =I gL =24mA(Min.) TA 1 014 Vee
Capability of driving 50Q 1y 2(] 113 6A
transmission lines. é
2A 3 12 6Y
* Balanced Propagation Delays «:--- tpLH = tpHL EE p
* Wide Operating Voltage Range -+ V(opr)=2V~5.5V 2y 4[] 111 5A
* Pin and Function Compatible with 74F04 3a s5( 10 5Y
3y 6 [@ ]9 4A
GND 7[ ?_,——J 8 4y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
“\_ﬂL. 1 1Y
24— 4l oy R
38— 8. 3y
4p—121 av
5A—{0 5Y H
o —{d] 6Y
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TC74AC04P /F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vee —-0.5~6.0 \"% *500mW in the range of Ta=
] “nr - —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0-5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 A% ~10mW/°C shall be applied
Input Diode Current Iik +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Ioor +50 mA
DC V/Ground Current Iec +150 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tste -65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \%
Input Voltage Vix 0~ V¢ \Y%
Output Voltage Vour 0~ Vo \Y
Operating Temperature Topr —40 ~ 85 C

0 ~ 100(V=38.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
=959 =40~
PARAMETER {SYMBOL TEST CONDITION v, Ta ¢ Ta=—40~85% UNIT
CC I MIN. | TYP. IMAX.| MIN. [MAX.

. 2.0 1.50 - - 1.50 -
High-Level Vin sol210| - | - |[2w0] - |V
Input Voltage 551 3.85 - - 3.85 -

2.0 - - 0. 50 - 0.50
Low—Level - _ _ ; — )
Input Voltage Vi g g _ _ ? gg _ (1) gg v
2.0 1.9 2.0 - 1.9 -
o 1383418 |4
High-Level ,_ . . . - . -
Output Voltage | Vo | Vix=Vi Iu=—4mA [3.0] 2,58 | - “Tzw | ="
Ioy=-24mA [4.5] 3.94 - - 3.80 -
Ioy=—T5mAx| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
el I L L
Low—Level _ . - . - — . 7
Output Voltage | vou | Vix=Vui Io=12mA [3.0]| - —Tom [ - o
Io.=24mA 4.5 - - 0.36 - 0. 44
. I.=T5mAx | 5.5 - - - - 1.65
Input Leakage Current Iin Vix =V or GND 5.5 - - +0.1 - *+1.0 uA
Quiescent Supply Current Iec Vix =Vee or GND 5.5 - - 4.0 - 40.0

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACO4P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R, =500Q, Input t,=t;=3ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo [ MIN. | TYP. [MAX. | MIN. [MAX. UNIT
. t pLH 3.3+0.3] - 6.3 15.0 1.0 17.3
P tion Delay Ti ’ ‘ ' :
ropagation Delay Time -~ 50405 - 43 6.6 Lo 5 ns
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 20 = - - P
Cpp> is defined as the value of the internal equivalent capacitance which is calculated from the

Note (1)
operating current consumption without load.

Average operating current can be obtained by the equation:
Ioc epo=C pD* Voo fin+1 o /6(per Gate)

TOSHIBA CORPORATION
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TC74ACTO4P [F/FN

HEX INVERTER

The TC74ACT04 is an advanced high speed CMOS
INVERTER fabricated with silicon gate and double—layer
metal wiring C*MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation.

This device may be used as a level converter for !
interfacing TTL or NMOS to High Speed CMOS. The P(DIP14-P-300)

inputs are compatible with TTL,NMOS and CMOS output

voltage levels. 14 14

All inputs are equipped with protection circuits against

static discharge or transient excess voltage. 1 1

F(SOP14-P-300) FN(SOL14-P-150)

FEATURES:
. H‘gh Speed sessacstanesrettestcntaarenrennen tpd:4~6ns (typ.) at VCC=5V PIN ASSIGNMENT
* Low Power Dissipation «++s+sesesees Icc=4 y A(Max.) at Ta=25C
* Compatible with TTL outputs seseeeeeeeerees ViL =0.8V (Max.) ~
Vin =2V (Min.) Al 3 J14 Voo
* Symmetrical Output Impedance »+ |y |=] o =24mA(Min.) 1y 2(] 113 64
Capability of driving 50Q 2A 3(] J12 6Y
transmission lines. ;
2Y 4 11 5A
* Balanced Propagation Delays «-+- toun = oL, ! gj
+ Pin and Function Compatible with 74F 04 3A 5( g1 5y
3y 6] ]9 4A
GND 7] é ,:3 8 4y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
]A_ﬂ-)_ 1 1Y
EIC 2v Y
3a L8 3y
4A_f§)_ 4y L H
ALl 0.5y H
oA~ 6Y

TOSHIBA CORPORATION
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TG74AC05P/F/FN

HEX INVERTER(OPEN DRAIN)

The TC74ACO05 is an advanced high speed CMOS INVERTER
fabricated with silicon gate and double—layer metal wiring
C? MOS technology.

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

Pin configurathion and function are the same as the TC
74AC04, but the TC74ACO05 has high performance MOS N-
channel transistor(OPEN-DRAIN) outputs.

This device can, therfore, with a suitable pull-up rsistors,
be used in wired—OR, LED drive and other applications.

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

FEATURES:
* High Speed seseeereeseesrscseercnensaenes tpz=3.4ns (typ.) at Voo =5V
* Low Power Dissipation s«:essseseseese Ioc=4 1 A(Max.) at Ta=25C

* High Noise Immunity seeseseeesernee V=V =28% Voo (Min.)

* Symmetrical Output Impedance - Ig, =24mA(Min.)
Capability of driving 50Q
transmission lines.

* Wide Operating Voltage Range -+ Voc(opr)=2V~5.5V

* Open Drain Structure.

* Pin and Function Compatible with 74F05

14

1
P(DIP14-P-300)

F(SOP14-P-300) FN(SOL14-P-150)

PIN ASSIGNMENT

SYSTEM DIAGRAM(per gate)

1A 1[0
1Y 2(

3 J13 6A
oy Yope v
sty U o
e:; 70 i-,--]a a4y

(TOP VIEW)

:Iu Vee

TRUTH TABLE

Vee
Y
A o——>o——q>——|
IEC LOGIC SYMBOL
=il e 17
22 2y
3-8 3y
an—L2 &
sa—lll sy
A=l v

A Y
L z
H L

Z:High Impedance

AC-75
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TC74AC05P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT |
Supply Voltage Range Voo —0.5~6.0 v tso%x%w irst .éh;‘ rang?r of Ta.z
0 & ~ -40°C~ 65°C. From Ta=65
DC Input Voltage Viy 0.5 ~Vec*0:5 v to 85°C a derating factor of
DC Output Voltage Vour ~0.5 ~Vct+0.5 v -10mW/°C should be applied
Input Diode Current Ik +20 mA up to 300mW.
Output Diode Current Ik +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Ic £150 mA
Power Dissipation P, 500(DIP)*/180(SOP) mW
Storage Temperature Tstg -65 ~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT |
Supply Voltage Vee 2.0~5.5 v
Input Voltage Vin 0~ Voo \/
Output Voltage Vour 0~ Ve \"
Operating Temperature Topr —40 ~ 85 °C
0 ~100(V =3.3%£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Ve= 5£0.5V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40~85C
PARAMETER |[SYMBOL TEST CONDITION UNIT
S Ve ['MIN. [TYP. [MAX.| MIN. [MAX.
. 2.0 1.50 - - 1.50 -
High-Level . 3 - - -
Input Voltage | VM HE IR IR
20| - - 0.50 | = 10.50
Low-Level . - - 3 - 5
Input Voltage ViL g g - - (l) gg - ? gg \'s
201 - 0.0 | 0.1 - 0.1
_ lw=5kA 30| - |00 a1 | - |01
Low-Level VoL N = 45| - 0.0 | 0.1 0.1 v
Output Voltage Vior Vi, [lo=12mA (3.0 - - o3| - [o044
Io,=24mA 4.5 - - 0. 36 - 0. 44
Io=T5mA=* | 5.5 - - - - 1,65
3-State Output VIN =ViH or ViL - - -
Off-State Current | '® | Vour =Vocor GND 5.8 *0.5 *5.0 A
Input Leakage Current| IIN VIN =Vec or GND 55| - - 0.1 - | x1.0 .
Quiescent Supply Current | IcC VIN =Vcc or GND 55| - - 4.0 - 40.0

* :This spec indicates the capability of driving 50{} transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74ACTO4P /F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Voo —0.5~6.0 \'% *500mW in the range of Ta=
0 E = —40°C~ 65°C. From Ta=65C
DC Input Voltage iy 0.5 ~Ve 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~V+0.5 A% ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +150 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tsteg -65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 v
Input Voltage Vin 0 ~ Ve \%
Output Voltage Vour 0 ~ Vce A%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL |  TEST CONDITION |y Ta=25C Ta=—40~85Cl 1
MIN. | TYP. [MAX.| MIN. [MAX.
. 4.5
High—Level ) — — -
Input Voltage VN 525 2.0 2.0 v
4.5
Low—Level ) _ — _
Input Voltage Vi 525 0.8 0.8 v
. Ton=-50p A |4.5| 4.4 4.5 - 4.4 -
High-Level Vo Vin= _ p — -
in=ViL  |{Ion=—-24mA | 4.5 3.94 3.80 A%
Output Voltage Igy=-T5mA= | 5.5 - - - 3.85 -
IoL=50u A 4.5 - 0.0 | 0.1 - 0.1
Low-Level
V ViN= 'V Io.=24mA 4.5 - - 0. 36 - 0.4 | V
Output Voltage oL N [&:75$ Ax | 5.5 - - - - 1. 65
Input Leakage Current I Vin =Vec or GND 5.5 - +0.1 - +1.0 uA
Icc Vin =Voc _or GND 5.5 - - 4.0 = 40.0
Quiescent Supply Current PER INPUT:V N =3.4V _ _ _
Alec | OTHER INPUT:Vecor GND | %5 135 L5 |mA

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-73
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TC74ACTO4P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=b0pF, R_=600Q, Input t.=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve [MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
t
Propagation Delay Time ¢ :HJ: 5.0£0.5| - 5.5 7.9 1.0 9.0 | ns
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 19 - = - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.

Average operating current can be obtained by the equation:
Iccep=C pp e Voo £in+] ¢ /6(per Gate)

TOSHIBA CORPORATION
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TG74ACOSP/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R_=600Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve [ MIN. T TYP. [MAX.| MIN. [MAX. UNIT
3.3£0.3] - 4,1 7.0 1.0 8.0
P ion D Ti t :

ropagation Delay Time | *piz 5005 - | 3.5 | 53 | .0 | 6.0
ns

. . 3.3+0.3] - 5.9 9.1 1.0 | 10.4

t

Propagation Delay Time pZL 5.0+0.5| - a1 6.8 Lo 1.5

Input Capacitance ~CIN - 5 10 = 10
Output Capacitance Cour - 10 - = - pF

Power Dissipation Capacitance | Cpp(1) - 8 ~ - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iocpp=C PD * Vo * fin+1 ¢ /6(per Gate)

TOSHIBA CORPORATION
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TC74ACO8P/F/FN

QUAD 2-INPUT AND GATE

The TC74ACO08 is an advanced high speed CMOS 2-INPUT
AND GATE fabricated with silicon gate and double—layer
metal wiring C? MOS technology.

It achieves the high speed operation similar to 14
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation. 1

The internal circuit is composed of 2 stages including P(DIP14-P-300)

buffer output, which provide high noise immunity and
stable output. 14 14
All inputs are equipped with protection circuits against

static discharge or transient excess voltage. 1 1

F(SOP14-P-300) FN(SOL14-P-150)

FEATURES:
o ngh Speed seceesccesescensascteiansansecsee tpd=3.4ns (typ‘) at Vm-_-sv PIN ASSIGNMENT
* Low Power Dissipation «:ssssseseseee [oc=4 t A(Max.) at Ta=25C
* High Noise Immunity «eeseeeeeeeeee Vi =V =28% Voc (Min.) W
» Symmetrical Qutput Impedance | loy | =1 .=24mA (Min.) 1A 1] 14 Veo
Capability of driving 50Q
transmission lines. 18 2(] 113 48
* Balanced Propagation Delays - tpLH S toHL 1y 3( [J12 4A
* Wide Operating Voltage Range - V(opr)=2V~5.5V 2A 4[] O ay
* Pin and Function Compatible with 74F08 28 5[@ 1o 38
2y 6] @j 9 3A
6N 7(] 8 3y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
14 y @
182 [~ A B Y
a4 (6) L L L
23_.(3.)_ i L H L
3A (8)
3p ¥ H L L
aa 2]
g2 (U 4y H H H

TOSHIBA CORPORATION
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TC74AC08P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 \% *500mW in the range of Ta=
—— ~40°C~ 65°C. From Ta=65°C
DC Input Voltage Viy 0.5 ~Ve +0-5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \% —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current I +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 A%
Input Voltage Vin 0~ V¢ A%
Output Voltage Vour 0~ Ve A\
Operating Temperature Topr —40 ~ 85 C
0 ~100(V=3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0 ~20(Voc= 5 %£0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL TEST CONDITION V, Ta=25¢ Ta=—40~85C UNIT
CC [ MIN. | TYP. |[MAX.| MIN. |[MAX.
. 2.0 1.50 - - 1.50 -
High—Level g . _ _ . _
Input Voltage Vin g g § 113(5) _ _ % ég _ v
2.0 - - 0.50 - 0.50
Low-—Level . - - X - X
Input Voltage ViL g g _ _ (lj gg _ ? gg v
2.0 1.9 2.0 - L9 -
V= Iou=-50uA 3.0 2.9 3.0 - 2.9 -
High—Level v INT 4.5 4.4 4.5 - 4.4 - v
Output Voltage M| vyorv, |le=—tmA [3.0[258 [ - - |24 -
Ioy=—-24mA | 4.5} 3.94 - - 3.80 -
Io=—T5mAx| 5.5 - - = 3.85 -
2.0 - 0.0 0.1 - 0.1
e |38 - [B3EL] - |
Low-Level _ . - . . - .
Output Voltage | VO | VIN=ViL Io=12mA [3.0] - ~Tos| = |oau]| "
IoL=24mA 4.5 - - 0. 36 - 0.44
Io,=T5mAx | 5.5 - - - - 1.65
Input Leakage Current I ViN =V or GND 5.5 - - +0.1 - +1.0 A
Quiescent Supply Current Ioc Vin =Vec or GND 5.5 - - 4.0 - 40.0 K

* :This spec indicates the capability of driving 50() transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC08P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=80pF, R =600Q, Input t.=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve [ MIN. [ TYP. [MAX. | MIN, [MAX. UNIT
. . t pLil 3.3+0.3] - 5.8 9.8 1.0 11.3
Propagation Delay Time - s 0+05 - 45 7.0 1.0 8.0 ns
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 1 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Ioc epp=C P * Vo o fIn+I oo /4(per Gate)

TOSHIBA CORPORATION
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TC74ACTO8P/F/FN

QUAD 2-INPUT AND GATE

The TC74ACT08 is an advanced high speed CMOS 2-INPUT
AND GATE fabricated with silicon gate and double—layer
metal wiring C? MOS technology.

It achieves the high speed operation similar to

equivalent Bipolar Schottky TTL while maintaining the 14

CMOS low power dissipation.
This device may be used as a level converter for !

interfacing TTL or NMOS to High Speed CMOS. The P(DIP14-P-300)

inputs are compatible with TTL,NMOS and CMOS output

voltage levels. 14 @ 14 %
All inputs are equipped with protection circuits against

static discharge or transient excess voltage. 1 1

F(SOP14-P-300) FN(SOL14-P-150)

FEATURES:

. High sPeed ................................. t. d=4'7ns (typ.) at VCC= 5V

¢ Low Power Dissipation s:csceeeeesa Icl;c=4aA(Max.) at Ta=25C PIN ASSIGNMENT

* Compatible with TTL outputs-«:«- ViL =0.8V (Max.)

ViH =2.0V (Min.) ./

* Symmetrical Output Impedance - |I onl=IoL=24mA(Min.) L E ]M Vee
Capability of driving 50Q 1B 2[@ 113 48
transmission lines.

1y 3 12 4A
¢ Balanced Propagation Delays ----- tpLHStpHL Q g :]

« Pin and Function Compatible with 74F08 2a 4[] g 4y
28 5[] 110 3B
2y 6] @] 9 3A

GND 7] 18 3v
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE

‘|A—.(‘_]_ &

182l Ly, A B8 Y
ZA—“')— 6

2n ) L (6) o L L L
3Ll @) L H L

3p {0 v H L L
:;_@-(m LD 4y H H H

TOSHIBA CORPORATION

AC-81



TC74ACTO8P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 A% *500mW in the range of Ta=
0F ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Viy 0.5 ~ Ve +0-5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 A% ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current I +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 4.5~5.5 v
Input Voltage Vin 0~ Vo \'%
Output Voltage Vour 0~ Vg A%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER |[SYMBOL | TEST CONDITION |y Ta=25¢ Ta=—40~85C} iy
| MIN. | TYP. [MAX.| MIN. [MAX.
. 4.5
High-Level _ — -
Input Voltage Vi 5Z 5 2.0 : 2.0 v
Low-Level Vi 4é5 - - 0.8 - 0.8 | v
Input Voltage 1L 55 : .
. Io=—50uA |4.5| 4.4 | 4.5 | - | 4.4 -
High-Level _ __ _ - -
Output Voltage Vou | Vin=Vm {g:;_%g“m]ﬁ . g 5 3'_? 4 _ _ g gg _ v
Low—Level Vin= Io.=50 A 4.5 - 0.0 | 0.1 - 0.1
V = . - - 6 - . v
e R N il I
Input Leakage Current 1IN VIN =Vcc or GND 5.5 - +0.1 - +1.0 LA
Icc VIN =Vee or GND 5.5 - - 4.0 - 40.0
Quiescent Supply Current PER INPUT:V N =3.4V _ _ _
Aloc |0THER INPUT:Vee or GND_| 55 135 L5 mA

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74ACTO8P/F/FN

AC ELECTRICAL CHARACTERISTICS(C =560pF, R =600Q, Input t ,=t;=3ns)
Ta=25°C Ta=-40 ~85°C
SYMBOL |TEST CONDITION Ve | MIN. | TYP. [MAX, | MIN. [MAX. UNIT

PARAMETER
. . t pLH
Propagation Delay Time £ oL 5.0+0.5| - 54 8.7 1.0 100 | ns
Input Capacitance Cin = 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 21 - - - P
Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:

Iocepo=C pp* Ve * f N+ oz /4(per Gate)

TOSHIBA CORPORATION
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TC74AC10P/F/FN

TRIPLE 3-INPUT NAND GATE

The TC74ACI10 is an advanced high speed CMOS 3~-INPUT
NAND GATE fabricated with silicon gate and double—layer
metal wiring C? MOS technology.
It achieves the high speed operation similar to 1
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation. 1
The internal circuit is composed of 3 stages including P(DIP14-P~300)
buffer output, which provide high noise immunity and
stable output. 1
All inputs are equipped with protection circuits against 14
static discharge or transient excess voltage. , h
F(SOP14—-P-300) FN(SOL14—-P-150)
FEATURES:
* High Speed «wsesesessessssssnsssinnennns t4=5.0ns (typ.) at Voc=5V
* Low Power Dissipation «::sessseveeees Icc=4 £ A(Max.) at Ta=25°C PIN ASSIGNMENT
* High Noise Immunity -eeeeeeesss V=V L =28% Vec (Min.)
* Symmetrical Output Impedance «-| Iy | =I o, =24mA (Min.)
Capabil.ity' of .driving 50Q A ‘E \ 314 Veo
transmission lines.
* Balanced Propagation Delays ««+ ty 1= tgH, 18 2 E?@_Lj 13 1¢C
* Wide Operating Voltage Range -+ V(opr)=2V~5.5V 2A 3 [: [J12 1Y
* Pin and Function Compatible with 74F10 28 4E 1 3¢
2¢ 5[] [J10 3B
2y 6 19 3a
aND  7( s 3v
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1AL P
18— N 1% A
ot | B Cc Y
a3 | L X X H
28— SNGIPY X | L] x|w
2c L8l X | x
3n— ] L|H
300 N®) 4, H|{H|H]L
s~ X : Don't Care

TOSHIBA CORPORATION
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TC74AC11P/F/EN

TRIPLE 3-INPUT AND GATE

The TC74AC11 is an advanced high speed CMOS 3-
INPUT AND GATE fabricated with silicon gate and
double-layer metal wiring C*MOS technology.

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

The internal circuit is composed of 4 stages including
buffer output, which provide high noise immunity and
stable output.

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

FEATURES:

. High Speed seeeessessensonstosestsesenssnnte tpd=5-3ns (typ.) at VCC:SV

* Low Power Dissipation - - Ioc=4 £ A(Max.) at Ta=25C

* High Noise Immunity - V=Vl =28% Voc(Min.)

» Symmetrical Output Impedance | Iy | =l oL =24mA(Min.)
Capability of driving 50Q
transmission lines.

* Balanced Propagation Delays -« tplH = tpHL

*» Wide Operating Voltage Range - Vi (opr)=2V~5.5V

* Pin and Function Compatible with 74F 11

14

1
P(DIP14—P-300)

F(SOP14-P-300) FN(SOL14—P-150)

PIN ASSIGNMENT

S
1A 1] ] 14 Vec
1B 2[%—] 13 1C
2a 3] 012 1Y
28 4] ] 11 3¢
2¢. 5] ] 10 38
2y 6] o 3A
GND 7] [j8 3Y
(TOP VIEW)

IEC LOGIC SYMBOL

TRUTH TABLE

) (12)
(13) 1Y

28 4| L (8) 5y

3 (10 -85y

A B Cc Y
L X X L
X L X L
X X L L
H H H H

X: Don’t Care

AC-87

TOSHIBA CORPORATION



TC74AC11P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 v *500mW in the range of Ta=
Y. —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0.5 ~Vc+0.5 \Y to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 v ~10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Lot £50 mA
DC V/Ground Current Iec +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW. -
Storage Temperature Tstg -65 ~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \4
Input Voltage Vin 0~ Ve \Y
Output Voltage Vour 0~ V¢ \Y
Operating Temperature Topr —40 ~ 85 C
. . 0~100(Vc=3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |[SYMBOL | TEST CONDITION |y Ta=25% Ta=—40~85C i
CC | MIN. | TYP. [MAX.| MIN. [MAX.

. 2.0 | 1.50 - - 1. 50 -
High—Level : : — — - v
nput Voliage | Vit 555e| - | C [Fs| -

2.0 - - 0.50 - 0. 50
Low-Level . - - B - X
Input Voltage Vie gg _ _ (1) gg _ [l) gg v
2.0 1.9 2.0 - 1.9 -
ol AR AR
High—Level _ . . . - . -
Output Voltage | YOH | VIN=Vin I T o 5 | - ~Tzs ] ="
Ioy=-24mA | 4.5 | 3.94 - - 3.80 -
Ioy=-T75mAx| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
_ IoL=50uA .0 - 0.0 0.1 - 0.1
Low-Level Vo, Vin= 45| - Joo o1 | - ol
utput Voltage Io=12mA 3.0 - - 0. 36 - 0.44
Viwor Vi (% otmA | 45| - - o3| - |o0.44
I =T5mA* |55]| - - - | - |16
Input Leakage Current In ViN =Vc or GND 5.5 - - +0.1 - +1.0 A
Quiescent Supply Current | Icc Vin =Vee or GND 5.5 - - 40| - 40.0 .

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC10P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \Y% *500mW in the range of Ta=
Y ~40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0.5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour -0.5 ~V:+0.5 N ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current I +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current I +100 mA
Power Dissipation P, 500(DIP)*/180(SOP) mW
Storage Temperature Tsteg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 A%
Input Voltage VIN 0~ VCC \Y
Output Voltage Vour 0~ Ve \
Operating Temperature Topr —40 ~ 85 C
0 ~ 100(Vc=3.3%£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0 ~20(Vee= 5£0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL | TEST CONDITION |y Ta=25%¢ Ta=—40~85C i nir
CC | MIN. | TYP. [MAX.| MIN. |[MAX.
. 2.0 1.50 - - 1.50 -
High—Level : _ _ . _
Input Voltage Vin g g g ég _ _ g ég _ v
2.0 - - 0.50 - 0. 50
Low—Level _ _ : _ :
Input Voltage Vi g g _ _ (1) gg _ (1) gg v
2.0 L9 2.0 - 1.9 -
v Io=-50uA 3.01 2.9 3.0 - 2.9 -
High—Level v INT 4.5] 4.4 4.5 - 4.4 - v
Output Voltage o Ip=-4mA | 3.0 | 2.58 [ - - 2| -
Viygor Vi, |10 ‘ : :
Ipi=—-24mA | 4.5] 3.94 - - 3. 80 -
Io=—T5mAx | 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
IoL=50uA ig - 8 8 8 } - 8 1
Low—Level _ . - . . ~ .1
Output Voltage | VO | Vin=Vi Io.=12mA [3.0] - —Tosm | - [owu] ¥
Io=24mA 4.5 - - 0. 36 - 0.44
Io.=T5mAx | 5.5 - - - - 1. 65
Input Leakage Current I ViN =V or GND 5.5 - - +0.1 - *+1.0 A
Quiescent Supply Current Icc Vix =Vee or GND 5.5 - - 4.0 - 200 | “
* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.
TOSHIBA CORPORATION
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TC74AC10P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R =600Q, Input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo TMIN, [ TYP. [MAX.| MIN. [MAX, UNIT
. . tpLil 3.3%£0.3] - 7.6 13.0 1.0 15.0
P tion Delay T ’ ‘
ropagation Delay Time o 50+05 - 61 8.6 Lo 9.9 ns
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 70 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which 1is calculated from the

operating current consumption without load.

Average operating current can be obtained by the equation:
Ioc epp=C Pp* Vg o £ N +1 o0 /3(per Gate)

TOSHIBA CORPORATION
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TC74AC11P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=b60pF, R_=5600Q, Input t,=t¢=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve | MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
. . t it 3.3+0.3] - 8.0 14.0 1.0 16.0
Propagation Delay Time - 5.0+40.5 - 6.0 9.0 10 10.2 ns
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) = 63 = - - P

operating current consumption without load.
Average operating current can be obtained by the equation:

Iocepp=C pp* Voo £ in+I o /3(per Gate)
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TG74AC14P/F/FN

HEX SCHMITT INVERTER

The TC74AC14 is an advauced high speed CMOS SCHMITT
INVERTER fab;icated with silicon gate and double-layer
metal wiring C"MOS technology.

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

14
CMOS low power dissipation.
Pin configuration and function are the same as the 1
TC74AC04 but the inputs have hysteresis and with its P(DIP14-P-300)

schmitt trigger function, the TC74AC14 can be used as a

line receivers which will receive slow input signals.
All inputs are equipped with protection circuits against 14 14
static discharge or transient excess voltage.

1 1
FEATURES:
¢ High Speed «sseseeesarssscnsisncisiaensennns =5.3ns(typ.) at Voc=5V F(SOP14-P-300) FN(SOL14-P-150)
* Low Power Dissipation «.«eseseeesee Icc =4 £ A(Max.)at Ta=25C

* Symmetrical Output Impedance ** | loyl=IoL =24mA (Min.)
Capability of driving 50Q PIN ASSIGNMENT

transmission lines.
« Balanced Propagation Delays «« tpLH= b pHL \_J
* Wide Operating Voltage Range - Vcc(opr)=2V~5.5V ta 1] JM Vee
* Pin and Function Compatible with 74F14

1Y 2[@ 13 6A
2a 3] gjlz 6Y
SYSTEM DIAGRAM,WAVEFORM 2y 4E§ jn 5A
,, 3A s[@@jm 5Y
w o 3y 6[] 19 4aA
v'wj';' :::#iv. GND 7[] @33 a4y
Vourl¥) (TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
= Ir w
pypmi 2y A Y
3A_£§2_ 3y L
- ay
salt sv L
Al oY

TOSHIBA CORPORATION
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TG74AC14P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee ~0.5~6.0 \ *500mW in %h; ranggr of Ta=
o= — -40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour -0.5 ~Vc+0.5 A% ~10mW/°C should be applied
Input Diode Current I +20 mA up to 300mW.
Output Diode Current Tk *50 mA
DC Output Current ot +50 mA
DC V¢c/Ground Current Tec +150 mA
Power Dissipation Py 500(DIP)»/180(SOP) mW
Storage Temperature Tstg -85 ~150 c
Lead Temperature 10sec Ty, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~5.5 A%
Input Voltage Vin 0~ V¢ v
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr 40 ~ 85 c
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=25%C Ta=—40~85C| -\
o [ MIN. |TYP. [MAX.| MIN. [MAX.
Positive 3.0 - - 2.2 - 2.2
Threshold Vp 4.5 - - 3.2 - 3.2 |V
Voltage 5.5 - - 3.9 - 3.9
Negative 3.0 0.5 - - 0.5 -
Threshold VN 4.5( 0.9 - - 0.9 - \%
Voltage 55| L1 - - 1.1 -

: 3.01 0.3 - .2 1038 1.2
Hysteresis VH 45004 | - | L4|04|La]|V
Voltage 55/ 05| - | 16| 05| 16

201 L9 | 2.0 - 1.9 -
orsun |38 4| 6| C 3
High-Level — . . : - . -
Output Voltage | Yoo | Vin=ViL Ii=-4mA | 3.0 2.58 | - ~Tow] - | "
Ioy=-24mA [ 4.5 3.94 - - 3.80 - '
Ioy=-75mA=x|{55| - - - 3.85 -
2.0 - 0.0} 0.1 | - 0.1
IoL=50uA 3 g - 8 8 8 { - g }
Low-Level - . - . _ . v
Output Voltage | Vob | YW=V o = = o036 | - | 0.4
Ioo=2dmA 45| - - 0.36 - 0.44
[o.=75mAs« |55 - - - - 1. 65
Input Leakage Current Iy Vin =Vee or GND 5.5 - - £0, 1 *1.0 A
Quiescent Supply Current Ice Vix =Vee or GND 5. - - 4.0] - 40.0 #

# :This spec indicates the capability of driving 50Q transmission lines.
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TG74AC14P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_ =80pF, R =500Q, Input t,=t;=3ns)

Ta=25C Ta=-40 ~85C
PARAMETER SYMBOL |TEST CONDITION Ve T MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
, | o 3.3£0.3 - | 81 |132 | L0 |150
Propagation Delay Time | | 5005\ - | 60 | 97 | L0 |10 |
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cppl1) - 29 - - - P

Note(l) Cm is defined as the value of the internal equivalent capacitance which
operating current consumption without load.

Average operating current can be obtained by the equation:

Loc eo=C PD* Vg o fix +1 oz /6(per Gate)

TOSHIBA CORPORATION
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TC74AC20P [F/FN

DUAL 4-INPUT NAND GATE

The TC74AC20 is an advanced high speed CMOS 4~
INPUT NAND GATE fabricated with silicon gate and
double~layer metal wiring C*MOS technology.

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

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

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

14

1
P(DIP14-P-300)

1 1

F(SOP14-P-300) FN(SOL14-P-150)

FEATURES:
3 High Speed ................................. tpd=4-l(typ-) at Voo =5V
e Low Power Dissipation «:-sesseeseenee Ioc=41t A(Max.) at Ta=25C PIN ASSIGNMENT
* High Noise Immunity «reeecseceeeee Vi = Vi, =28% Voo (Min.)
» Symmetrical Output Impedance - | Iy | =I oL =24mA (Min.) Y
Capability of driving 50Q 1A ] (] Vee
transmission lines. 1B 2[: r 13 20
« Balanced Propagation Delays -+ toLH S tpHL Ne 3[] 3 12 2¢
* Wide Operating Voltage Range - Vi (opr)=2V~5.5V
¢ Pin and Function Compatible with 74F 20 ¢ 4[] :] 11 NC
1D 5[] ] 28
1Y 6] }9 24
GND 7[] —1]8 2¢
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1
1A &
1 —‘;H i AlB|c|o]Y
c 8 U Ll x| x| x]|H
10 8L x | v x| x{mw
A S}soz X X L X H
28
(8)
2c MT == 2v X X X L H
20 LB HlH|H|H|L

X : Don‘t Care
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TC74AC20P /F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —-0.5~6.0 \% *500mW in the range of Ta=
’ . 0.5 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Ve+0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~V+0.5 N ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Toor +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation B, 500(DIP)%/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 v
Input Voltage Vin 0 ~ Ve \Y%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr -40 ~ 85 C
0~100(V=3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL | TEST CONDITION |y Ta~25¢ Ta=—40~85%C| i
: CC | MIN. | TYP. [MAX.| MIN. [MAX.
- 2.0 1.50 - - 1.50 -
High—Level . : _ - : -
Input Voltage Vin g g g ég - - % ég - v
2.0 - - 0. 50 - 0.50
Low—-Level . B - X - X
Input Voltage Vi g g - - (1) gg - (l) gg M
20| L9 | 2.0 1.9 -
Ve Iow=—50A |30 2.9 | 3.0 - 2.9 -
gigh—L\gvil Vot INT 4.5] 4.4 4.5 - 4.4 - v
utput Voltage Ipy=—4mA [3.0| 2.58 - - 2.48 -
Vinor Vi 1100 CoimA | 45| 3.04 | - - | 38| -
Iy=-T5mAx| 55| - - - 3.85 -
2.0 - 0.0 | 0.1 - 0.1
- |38) - |88 - 8
Low—Level =V, . - : d — . v
Output Voltage | Vo | Yiv=Vin  Fe—p o To0 T =1 - o3| = lou
Io.=24mA 451 - - 0.36 - 0.44
Io.=T5mA=+ |55 - - - - 1.65
Input Leakage Current Iin Vix =V or GND 5.5 - - +0.1 - | *1.0 A
Quiescent Supply Current | Icc Vix =Vec or GND 5.5 - - 4.0 - 40.0 “

* :This spec indicates the capability of driving 500 transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC20P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF,R, =600Q,Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve [MIN. [ TYP. [MAX.| MIN. [ MAX. UNIT
) , - 3.3+£0.3 - 6.0 | 100 | 1.0 | 11.4
Propagation Delay Time | , 5.0+0.5 - 48 | 70 | 10 | 80 | "
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 66 - - - P

Note(l) Cp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccen=C PD * Vi * fiN 1 ¢ /2(per Gate)

TOSHIBA CORPORATION
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TC74AC32P /F/FN

QUAD 2-INPUT OR GATE

The TC74AC32 is an advanced high speed CMOS 2-INPUT
OR GATE fabricated with silicon gate and double-layer
metal wiring C* MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation. :

The internal circuit is composed of 2 stages including
buffer output, which provide high noise immunity and .

stable output. ‘
All inputs are equipped with protection circuits against 14 14
static discharge or transient excess voltage. .

F(SOP“—P—SOO) FN(SOL14-P-150)

1
P(DIP14-P-300)

FEATURES:
* High Speed -reeseereeseecenees tpa=4.1ns (typ.) at Voc=5V PIN ASSIGNMENT
* Low Power Dissipation «-* oree Ioc=4 £t A(Max.) at Ta=25C
* High Noise Immunity sscoceeeereesee V=V =28% Voc (Min.)
* Symmetrical Output Impedance - | I | =1 o =24mA(Min.) 1A 1 14 Voo
Capability of driving 50Q
¢ L. 1B 2 C J 13 48
ransmission lines.
* Balanced Propagation Delays -+ toLH S oL 1y 3E ] 12 4A
* Wide Operating Voltage Range +« V(opr)=2V~5.5V 2A 4[] '_‘| 1M 4y
* Pin and Function Compatible with 74F32 28 5[] 10 38
2y 6(] j 9 3A
ano 7(] ] 8 3y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
1A~ By
182 . A B Y
2A
c I EESE
3A (0 3y
38 H L H
-1 0 gy L L L
4l

TOSHIBA CORPORATION
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TC74AC32P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve ~0.5~6.0 \Y *500mW in the range of Ta=
—0EF — —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Voc +0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \ —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Iour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation Py 500(DIP)+/180(SOP) mW
Storage Temperature Tsig -65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 A%
Input Voltage Vin 0~ Ve \4
Output Voltage Vour 0~ V¢ v
Operating Temperature Topr -40 ~ 85 °c
0 ~ 100(Vc=8.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~20(Vec= 5*0.5V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85C
PARAMETER |SYMBOL TEST CONDITION UNIT
Voo [MIN. [TYP. [MAX.| MIN. [MAX.
. 2.0] 1.50 - - 1.50 -
High-Level g 3 - - : -
Input Voltage Vi g (5) % ég _ _ % %g _ v
2.0 - - 0.50 - 0.50
Low—Level . _ _ -
Input Voltage ViL gg _ _ (l) gg _ (l) 2(5) v
2.0 1.9 | 2.0 - 1.9 -
el AR HEE
High—Level _ . . . _ . -
Oufput Voltage | Vot | VW=V oo (28 | = | - |z | - | =
Io=~24mA | 4.5 3.94 - - 3.80 -
Ioy==TomA=«| 5.5| - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
Ve IoL=501A 30| - 0.0 0.1 - 0.1
8OW_L§}IB{ Vo IN= 45| - 0.0 | 0.1 - 0.1 v
utput Voltage Io.=12mA |3.0]| - - (03] - |04
ViworViL - \X otma (45| - | - |03 | - |04
Io,=T5mA=* | 5.5 - - - - 1.65
Input Leakage Current Iin Vin =V or GND 5.5 - - +0.1 - +1.0 A
Quiescent Supply Current | Icc Vin =Vec or GND 5.5 - - 4.0 - 200 | “

* :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC32P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R_=600Q, Input t,=t;=3ns)

Ta=25C Ta=—40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve | MIN. [ TYP. [MAX. ] MIN. [MAX. UNIT
. . tplii 3.3+£0.3] - 6.1 10.3 1.0 11.9
Propagation Delay Time £ it 50405 - 5.2 7.4 Lo 8.5 ns
Input Capacitance CiN ‘ = 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 64 - - - P
is calculated from the

Note(l) Cpp is defined as the value of the internal equivalent capacitance which
operating current consumption without load.
Average operating current can be obtained by the equation:
Ioc eoo=C Pp* Voo fIN+I oc /4(per Gate)
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TC74ACT32P /F/FN

QUAD 2-INPUT OR GATE

The TC74ACT32 is an advanced high speed CMOS 2-INPUT OR
GATE fabricated with silicon gate and double-layer metal wiring
C2MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation.

This device may be used as a level converter for !

interfacing TTL or NMOS to High Speed CMOS. The P(DIP14-P-300)

inputs are compatible with TTL,NMOS and CMOS output
voltage levels. 14 14

All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 1 1
FEATURES: F(SOP14—P—-300) FN(SOL14-P-150)
. ngh Speed [ TTTTT TR TR coes tpd=4.5ns (typ.) at VCC=5V
* Low Power Dissipation :-:+s«esee+« Ioc=4 £ A(Max.) at Ta=25C PIN ASSIGNMENT

* Compatible with TTL outputs-++ ViL =0.8V (Max.)
V1 =2.0V (Min.)

* Symmetrical Output Impedance - | onl=IoL=24mA(Min.) N
Capability of driving 50Q 1A 1] 114 Voc
transmission lines. 18 2 EE 113 48
* Balanced Propagation Delays +---- tpLH= tpHL 1y 3]

* Pin and Function Compatible with 74F32

@312 4A
2a 4[] 11 4y
2B 5[@ 110 38
2y &[] @]9 3A

GND 7(0 18 3v
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE

14— >1 @

182 v A B Y
2a—Ll |_(6)

288 x :‘ : H
3A @) H
33_.091_ 3 H L H
a2 | o) L L L
4p -] 4y

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TC74ACT32P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 \% *500mW in the range of Ta=
—0F ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 VCC+0'5 v to 85°C a derating factor of
DC OQutput Voltage Vour =0.5 ~V+0.5 \% ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current I +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Iec +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature - Tste -65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 4.5~5.5 \%
Input Voltage Vin 0~ Ve \%
Output Voltage Vour 0~ Ve v
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
=25 Ta=-40~85
PARAMETER {SYMBOL TEST CONDITION Y/ Ta=25% a=—40~85C UNIT
CC | MIN. | TYP. [MAX.| MIN. [MAX.
. 4.5
High—-Level - - —
Input Voltage Vi 51 5 2.0 2.0 v
4.5
Low—Level —- —- -
Input Voltage ViL 52 5 0.8 0.8 | V
High—Level ViN= IOH~::50/¢ A 14.5]| 44 4.5 - 4.4 - v
Output Voltage Vou Vigor ViL ﬁ:-%gﬁ* é g 3-_94 - - g gg _
IoL,=50 A 4.5 - 0.0 { 0.1 - 0.1
Low—Level -V, - - — -
Output Voliage | Vo | Vw=Vi fazimd (L8] T | Z |08 T 1RV
Input Leakage Current IIN Vin =Vcc or GND 5.5 - - +0.1 - +1.0 A
I | Vi =Voo or GND 550 - | - | 40| - | a.0]”
Quiescent Supply Current PER INPUT:V N =3.4V - - -
Alos |OTHER INPUT:Vec or GND | 55 135 L5 jmA

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACT32P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R, =500Q, Input t,=t, =3ns)
PARAMETER  |SYMBOL|TEST CONDITION Ta=25C Ta=—-40 ~85C |;;nyp

Voe | MIN. [ TYP. [MAX. | MIN. [MAX.
. . t pLH
Propagation Delay Time - 5.0£0.5{ - 52 79 1.0 9.0 ns
Input Capacitance CIN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 22 ~ - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iec opp=C PD* Voo fin+1 oo /4(per Gate)

TOSHIBA CORPORATION
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TC74AC74P [F/FN

DUAL D-TYPE FLIP FLOP PRESET AND CLEAR

The TC74AC74 is an advanced high speed CMOS D-
FLIP FLOP fabricated with silicon gate and double—layer
metal wiring C2MOS technolsgy.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation. 1

The signal level applied to the D INPUT is transferred
to Q OUTPUT during the positive going transition of the P(D1P14-P-300)

CK pulse. .

CLR and PR are independent of the CK and are accomplished by 14 14 % :
setting the appropriate input low.
1 1

All inputs are equipped with protection circuits against

static discharge or transient excess voltage. F(SOP14-P-300) FN(SOL14-P-150)

FEATURES: PIN ASSIGNMENT
o High Speed «--c-sseesereecusseessescnnes {2 =900MHz(typ.) at Voo=5Y
¢ Low Power Dissipation «s--seeeeeecees Icc=4 1 A(Max.) at Ta=25C - S
» High Noise Immunity seseeeeeeecee Vi =VniL =28% Vec(Min.) 1CLR 1 ]14 Vee
* Symmetrical Output Impedance - | Iy | =l =24mA (Min.) 10 2 C—J'—\lc}( Dl 013 2GR
Capabll.lty. of firwmg 50Q 1 oK 3[ a a 12 20
transmission lines. s l
* Balanced Propagation Delays -+ toLH = tpHL 1PR 4[] []11 2¢cK
» Wide Operating Voltage Range - Vo (opr)=2V~5.5V 105 [ [____J/—]w 2PR
* Pin and Function Compatible with 74F 74 18 CK D
Q 6 E 3 a :] 9 2Q
GND 7] T =418 2q
(TOP VIEW)
TRUTH TABLE 1IEC LOGIC SYMBOL
INPUTS OUTPUTS FUNCTION
CLRIPR| D [Cck] a | Q 1‘2’* & SC] L6 g
L H| X | x| L] H]| CLeAR AT _
Hl L] x| x| w]| L[| preser 1R-LN g 1a
Ll L x| x|#u]|n — 2R LN @ 50
— 20K ]
H|lH L[ FlL|H @
2D N(@8) =
HIH|H|F|ln|L — 2GR 2Q
H | H | X |7} | Q| Qn [NOCHANGE

X : Don't care

TOSHIBA CORPORATION
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TC74AC74P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 v *500mW in the range of Ta=
0E Vv —40°C~ 65°C. From Ta=65C
DC Input Voltage Viy 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage Vour ~0.5 ~V:+0.5 \'% —10mW/°C shall be applied
Input Diode Current Lk +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ie +100 mA
Power Dissipation Py 500(DIP)«/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \"
Input Voltage Vin 0~ V¢ \Y%
Output Voltage Vour 0~ Vo \%
Operating Temperature Topr —40 ~ 85 c
. , 0~100( Ve =3.3£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vge= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
=2 =4~
PARAMETER  ([SYMBOL TEST CONDITION Y/ Ta=25C Ta=—40~85C UNIT
CC | MIN. [ TYP. [MAX.| MIN. [MAX.
. 2.0 ] 1.50 - - 1.50 -
High—Level _ — —
Input Voltage Vi g (5) § {l;g - - 523 ég - M
2.0 - 0. 50 - 0. 50
Low-Level _ - ¥ - ;
Input Voltage ViL gg _ _ (l) gg _ ? gg v
2.0 L9 2.0 1.9
Ion=-50tA [3.0] 2.9 | 3.0 - 2.9 -
Iglilgh_sti, Vou Vin= 45| 4.4 | 4.5 i L S N
tput Voltage Ioy=-4mA |3.0| 2.58 - - 2.48 -
Vinor Vi |04 ofmA | 45| 304 | - - | 380 | -
IOH=—75mA* 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
_ IoL=50uA 3.0 - 0.0 0.1 - 0.1
&W_Li}'e% Vo Vin= 45) - 10001} - [0l ]y
tput Voltage Ioo=12mA .0 - - 0. 36 - 0.44
Viwor Vi {0 Zoima | 45| - - o3| - |04
I =75mAx* |55 - - - - 1.65
Input Leakage Current In Vix =V or GND 5.5 - - +0.1 - *+1.0 A
Quiescent Supply Current Icc Vix =Vec or GND 5.5 - - 4.0 - 40.0 H’

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC74P |F/FN

SYSTEM DIAGRAM
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TIMING REQUIREMENTS(Input t,=t;=3ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL {TEST CONDITION Voo VP LIMIT TIMIT UNIT
Minimum Pulse Width | tw) 3.3+0.3 - 7.0 7.0
(CK) BWeH) 5.020.5 - 5.0 5.0
Minimum Pulse Width ¢ 3.3%+0.3 - 7.0 7.0
(CLR, PR) W(L) 5.0£0.5 - 5.0 5.0
.. _ . 3.3+0.3 - 6.0 6.0
Minimum Set—up Time| tg 5 0405 _ 35 35 ns
.. X . 3.3+0.3 - 1.0 1.0
Minimum Hold Time th 50405 _ 1.0 1.0
Minimum Removal Time t 3.3+0.3 - 4.0 4.0
(CLR, PR) rem 5.0%£0.5 - 2.0 2.0

TOSHIBA CORPORATION
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TCH4ACTAP [FIFN

AC ELECTRICAL CHARACTERISTICS(C_=560pF, R_=600Q, input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Voo | MIN. | TYP. [MAX. | MIN. [MAX. UNIT
Propagation Delay Time | tpiit 3.3+0.3] - 8.2 13.9 1.0 16.0
(CK-Q, Q) t pliL 5.0£0.5] - 6.1 8.7 1.0 10.0
ns
Propagation Delay Time | tpH 3.3+0.3 - 8.0 13.1 1.0 15.0
(CLR, PR-Q, Q) t phHL, 5.0£0.5| - 5.7 8.2 1.0 9.4
3.3+0.3] 60 120 - 60 -
i f
Maximum Clock Frequency MAX 5.0+0.5] 100 160 _ 100 _ MHz
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 77 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccepp=Cpp * Vo« fix +I ¢ /2(per F/F)

TOosSHIBA CORPORATION
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TC74ACT74P/F [ FN

DUAL D-TYPE FLIFP FLOP PRESET AND CLEAR

The TC74ACT74 is an advanced high speed CMOS D-
FLIP FLOP fabricated with silicon gate and double—layer
metal wiring C*MOS technology.

It achieves . the high speed operation similar to

equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation.
This device may be used as a level converter for !
interfacing TTL or NMOS to High Speed CMOS. The P(DIP14-P-300)
inputs are compatible with TTL,NMOS and CMOS output
voltage levels. 14 14
The signal level applied to the D INPUT is transferred
to @ OUTPUT during the positive going transition of the 1 1
CK pulse.
CLR and PR are independent of the CK and are accomplished by F(SOP14-P-300) FN(SOL14-P-150)
setting the appropriate input low.
All inputs are equipped with protection circuits against PIN ASSIGNMENT
static discharge or transient excess voltage.
FEATURES: I S
* High Speed «--+-seesessssereseas fmax=180MHz(typ.) at Voc=5V 1CLR 1 :]M Vee
* Low Power Dissipation Icc=4 1 A(Max.) at Ta=25°C 1D 2 E.’ o Dl 113 2CLR
* Compatible with TTL outputs «---- Vi =0.8V (Max.) 1CK 3 E 3 a ]]2 20
Vin=2V (Min.) _ I /_J'
¢ Symmetrical Output Impedance | Ioi1 | =lor. =24mA(Min.) 1PR 4[] ]” 2CK
Capability of driving 50Q 1Q 5[] l__r—]w 2PR
transmission lines. a CK D
» Balanced Propagation Delays - toLit = tpiiL 1a 6] a ?_—rrj 9 23
¢ Pin and Function Compatible with 74F 74 GND 7] C—=—J8 2q
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS FUNCT _
CIR| PR D | ok | o | @ | UNCTION Rt s ORI
L|H| X | X| L | H| CLEAR I Lo
H| L | X | X|H|L PRESET 1SRN R 1a
L|L| X ]| x| H]|H — 2PR-ILIN L@
20k -] 2
HlH | L] FflL|H — e
20 N6 55
H|{H|H| | H|L - JoR - 2Q
H | H| X |7} | Q | Q. |[NOCHANGE

X . Don't care

TOSHIBA CORPORATION
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TC74ACT74P [F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \'% *500mW in the range of Ta=
05 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \Y% ~10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ie +100 mA
Power Dissipation Py 500(DIP)/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 A\
Input Voltage Vin 0~ Ve \Y%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 °C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=25C Ta=—40~85%Cl ;i
CC | MIN. | TYP. |[MAX.| MIN. |[MAX.
. 4.5
High—Level g _ _ _
Input Voltage Vi 52 5 2.0 2.0 v
4.5
Low—Level _ _ -
Input Voltage Vi 51 5 0.8 0.8 | V
. IoH=-50uA | 4.5 4.4 4.5 - 4.4 -
High-Level In= =24 4530 ] = | - |3&| - |V
Output Voltage Vor Vior Vi, %8{;_753,‘2* 55| 020 _ _ 385 _
_ IoL=50y A 4.5 - 0.0 | 0.1 - 0.1
Low~Level ViN= _ - p -
V ! IoL=24mA 4.5 0. 36 0.4 | V
Output Voltage oL ViHor ViL |10 75 mA« |5.5] - - i - 1. 65
Input Leakage Current 1IN ViN =V or GND 5.5 - - +0. 1 - +1.0 A
Ic | Vin =Vec or GND 55| - | - | 40| - [40.0]"“
Quiescent Supply Current PER INPUT:V x =3.4V _ _ _
Aloc |OTHER INPUT:Vecor GND | -5 135 L5 [mA

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACT74P /F/FN

SYSTEM DIAGRAM
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TIMING REQUIREMENTS(Input t,=t;=3ns)
Ta=25C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION Vo TYP. LIMIT TIMIT UNIT
Minimum Pulse Width | twq) + _
(CK) twah 5.0£0.5 5.0 5.0
Minimum Pulse Width
(CLR, PR) tww) 5.0+0.5 - 5.7 6.5
Minimum Set—up Time| tg 5.0%£0.5 - 3.5 3.5 ns
Minimum Hold Time th 5.0+0.5 - 1.5 1.5
Minimum Removal Time
((ﬁ, ﬁ) trem 5.0%£0.5 - 2.0 2.0

TOSHIBA CORPORATION
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TC74ACT74P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=580pF, R_=500Q. Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Voo | MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
Propagation Delay Time | tpLH
—= 5.0£0.5 - 6.1 9.2 1.0 10.5
(CK-Q, Q) t pHL
ns
Propagation Delay Time | tpLH
——— e — 5.0£0.5 - 6.5 10.5 1.0 12.0
(CLR, PR-Q. Q) | to 0 ’
Maximum Clock Frequency | fwax 5.0%£0.5 95 160 - 95 - MH:z
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 35 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccopp=Cpp * Voo o fIn+I ¢ 72(per F/F)

TOSHIBA CORPORATION
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TC74AC86P/F/FN

QUAD EXCLUSIVE OR GATE

The TC74AC86 is an advanced high speed CMOS QUAD
EXCLUSIVE OR GATE fabricated with silicon gate and
double-layer metal wiring C2MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation. 1

The internal circuit includes an output buffer, which provides P(DIP14~P-300)
high noise immunity and stable output.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 14 14

FEATURES: 1 1
« High Speed «-esereessessesvtsercasrsanes tpa=4.4ns(typ.) at Voc=5V o ol
* Low Power Dissipation -+sssseeee [co=4  A(Max.) at Ta=25C F(SOP14-P-300) FN(SOL14-P-150)
« High Noise Immunity sese-eereeeeee Vi =VniL =28% Voc(Min.)
* Symmetrical Qutput Impedance - | Ioy | =I o, =24mA (Min.)
Capability of driving 50Q PIN ASSIGNMENT

transmission lines.
* Balanced Propagation Delays -+ tpLH = toHL U
 Wide Operating Voltage Range -+ Vio(opr)=2V~5.5V 1A 1] J 14 Ve

* Pin and Function Compatible with 74F 86 B 2 E ] 13 4B
1y 3 ['_ %] 12 4A
2a 4] ] 11 4Y

28 5] ] 10 38
2y 6 [] %]9 3A

GND 7 [] 18 3y
(TOP VIEW)
IEC LOG|C~SYMBOL TRUTH TABLE
1)

1A ——L-] =1 3

T A B Y
ZA—(‘—)-— (6)
23_(2._ 2y L L L
aa L8| ® L H H
4A —=1 (1) H H L
4 —B) ) 4

TOSHIBA CORPORATION
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TC74AC86P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 v *500mW in the range of Ta=
0.5 — -40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5~V +0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \% —10mW/°C shall be applied
Input Diode Current ik +20 mA until 300mW.
Output Diode Current Lok +50 mA
DC Output Current Lour £50 mA
DC Vc/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2.0~5.5 \"
Input Voltage Vin 0~ Vo \%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr —40 ~ 85 °C
0~100(Vec=3.3£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vec= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL TEST CONDITION V, Ta=25% Ta=—40~85C UNIT
| MIN. | TYP. [MAX.| MIN. |[MAX.
: 2.0 1.50 - - 1.50 -
High—Level ¥ _ - : —
Input Voltage Vi g g % ég _ - % ég _ v
2.0 - - 0. 50 - 0. 50
Low—Level ’ — _ -
Input Voltage Vi gg _ _ ? gg _ (l] gg v
2.0 L9 2.0 1.9 -
_ =-50uA |30} 2.9 | 3.0 | - | 29 | -
High-Level v Vin= 4.5 4.4 4.5 - 4.4 = v
Output Voltage Ml veorve |lw=—tmA [3.0] 258 | - - |24 -
HETIL loy=—-24mA [4.5( 3.94 | - - |38 | -
Ioy=-T75mA=x| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
Ve IoL=50uA .0 - 0.0 | 0.1 - 0.1
Bﬁw_L({;’e{ VoL INT 45| - 0.0 | 0.1 - 0.1 v
tput Voltage Io=12mA 3.0 - - 0.36 - 0.44
Vimor Vi /% Zotma |45 - - {036 | - |04
Io=T5mA+ |55 - - - - | 165
Input Leakage Current IN ViN =Vc or GND 5.5 ~ - +0.1 - +1.0 A
Quiescent Supply Current | Icc Vin =Vec or GND 55| - - 4.0 - 40.0 H

* This spec indicates the capability of driving 50() transmission lines.
One output should be tested at a time for a 10ms maxiraum duration.
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TC74AC86P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_ =60pF, R_=6000Q, Input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C |
PARAMETER SYMBOL |TEST CONDITION Voo [MIN. [ TYP. [MAX. [ MIN. [MAX. UNIT
. . t olH 3.3+0.3 - 7.6 12.3 1.0 14.0
Propagation Delay Time £ oL s0+05 - 5.6 8.3 1.0 0.5 ns
Input Capacitance CiN - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 56 - - - P

Note(l) Crmp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.

Average operating current can be obtained by the equation:
Ioc eo=C pp ¢ Voo f N +1 ¢ /4(per Gate)

TOSHIBA CORPORATION
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TC74ACT86P/F/FN

QUAD EXCLUSIVE OR GATE

The TC74ACT86 is an advanced high speed CMOS QUAD
EXCLUSIVE OR GATE fabricated with silicon gate and
double-layer metal wiring C2MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 14
CMOS low power dissipation.

This device may be used as a level converter for interfacing !

TTL or NMOS to High Speed CMOS. The inputs are compatible P(DIP14-P-300)
with TTL. NMOS and CMOS output voltage levels. The internal
circuit includes an output buffer, which provides high noise 14 14
immunity and stable output.

All inputs are equipped with protection circuits against 1 1

static discharge or transient excess voltage.
F(SOP14-P—-300) FN(SOL14-P-150)

FEATURES:

o High Speed «seeseeeeseeseeseessususessenes tpa=5.0ns (typ.) at Voo =5V PIN ASSIGNMENT
* Low Power Dissipation -«ssceeeeeese Icc=4 1 A(Max.) at Ta=25°C
¢ Compatible with TTL outputs **+ ViL=0.8V(Max.)
Vig=2.0V(Min.) 1A 1 [ :] 14 Ve
« Symmetrical Qutput Impedance «+| Iy | =I o =24mA(Min.) 1B 2 [ J 13 4B
Capabll‘lty. of fimvmg 50Q 1w 3 c ] 12 4A
transmission lines.
* Balanced Propagation Delays -+ tpLH S tphL 2A 4] ] 11 4Y
* Pin and Function Compatible with 74F 86 28 5[] ] 10 38
2Y 6 [ ] 9 3A
GND 7 [ ] 8 3Y
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
(1
1A ———] =1
18 2| 1
A B Y
= ® oy L L L
28 (:) —
3AL"))— (8) ay L H H
B —:—12:— H L H
4A —— (11) H H L
5 ) 4

TOSHIBA CORPORATION
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TCT4ACTS6P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range \s —0.5~6.0 \% *500mW in the range of Ta=
—0.5 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5~V +0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \' —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 4.5~5.5 \"%
Input Voltage Vin 0~ V¢ v
Output Voltage Vour 0~ Ve \'
Operating Temperature Topr —40 ~ 85 °C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL | TEST CONDITION |y Ta=250C Ta=—40~85%C i
CC | MIN. | TYP. [MAX.| MIN. [MAX.
. 4.5
High—Level 3 — - -
Input Voltage Vi 515 2.0 2.0 v
4.5
Low-Level - - -
Input Voltage ViL. 515 0.8 0.8 { V
: JIou=~50uA | 4.5} 4.4 4.5 - 4.4 -
High-Level Vin= o = _ -
Output Voltage Vor Vigor Vi, {gj__:_%énmqﬁ * g g 3’_9 4 - - g gg - v
IoL=50uA 4.5 - 0.0 | 0.1 - 0.1
Low-Level ViN= - - i -
Output Voltage Vou Vigor Vi, %=$g$ﬁ * g g - - 0'} 6 - (1) éé v
Input Leakage Current IN ViIN =V or GND 5.5 - - +0.1 - +1.0 A
Icc | Vin =Voc or GND 5.5] - | - | 40] - |a0.0]”
Quiescent Supply Current PER INPUT:Vin =3.4V _ _ _
Alec |oTHER INPUT: Vecor GND)| -2 135 1.5 |ma

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximura duration.

TOSHIBA CORPORATION
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TC74ACT86P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R, =500Q, Input t,=t;=3ns)
Ta=—40 ~85C | ;17

- Ta=25°C
SYMBOL \'TEST CONDITION —<-—1rrr T TvP, [MAX. | MIN, | MAX.

PARAMETER
. . tpLit
Propagation Delay Time fal 5.0£0.5| - 5.7 105 1.0 12.0 ns
I
Input Capacitance CiN - S 10 — 10 F
Power Dissipation Capacitance | Cpp(1) - 23 - - - p
Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the

operating current consumption without load.
Average operating current can be obtained by the equation:

Iocepn=C pD* Voo f in+1 oc /4(per Gate)

TOoSHIBA CORPORATION

AC-115



TC74AC109P/F/FN

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

The TC74AC109 is an advanced high speed CMOS
DUAL J-K FLIP FLOP fabricated with silicon gate and
double~layer metal wiring C*MOS technology.

It achieves the high speed operation similar to equivalent 16
Bipolar Schottky TTL while maintaining the CMOS low
power dissipation. 1

In accordance with the logic level on the J and K inputs this P(DIP16—P-300A)
device changes state on the positive going transition of the clock

pulse. CLEAR and PRESET are independent of the clock and -
accomplished by a low logic level on the corresponding input. 16 16 %
All inputs are equipped with protection circuits against

static discharge or transient excess voltage. 1 1
F(SOP16—P-300) FN(SOL16—P—150)
FEATURES:

. H‘gh Speed ................................. fMszzfx)),le(typ.) at VCC:SV
* Low Power Dissipation wveee Ioe=4 1t A(Max.) at Ta=25C PIN ASSIGNMENT

* High Noise Immunity Vi =V =28% Voc(Min.)
* Symmetrical OQutput Impedance | Iny; | =1L =24mA (Min.)

Capability of driving 50Q r 1 [ vee
. transmission lines. 1 2] 115 2CLR
» Balanced Propagation Delays -+ tpLH = tpHL 1] 3[ ]1 4 24
» Wide Operating Voltage Range -+ Vo(opr.)=2V~5.5V —
* Pin and Function Compatible with 74F109 "_:l(_ ‘[ 113 K
1PR 5[] []12 2cK
1 6[] 111 2PR
1a 7[] [J10 20
GND 8[] o 20
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS
SRTFR ] 0 TR Tkl o Ta FUNCTION .
L | H | X[ X| X[ L] H][CLEAR RS ® 1q
H{ L[| X | x| x| H] LT rrRESET 1cK :‘; b C1
tiel x| x| x]ulHn 1K T 1K L (7). 15
— 1CLR R
H|H|L|H]| f]laon|an| NOCHANGE P8 (D4
H| H|L|L| Tl LCH 20 18] 10 20
H|H|H|H|T|H|L % o ® 5
H{H | H | L|.r|an|on| TOGGLE 2R e u
H]1H|X]|X]| 1L]on]|an| NOCHANGE

X : Don’t care

TOSHIBA CORPORATION

AC-116



TC74AC109P /F/ FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —-0.5~6.0 A% *500mW in the range of Ta=
“nE —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vo+0.5 v ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current lour +50 mA
DC V/Ground Current Iee +100 mA
Power Dissipation Py 500(DIP)«/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ V¢ \%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 *0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=25% Ta=—A0~85C) i
C | MIN. | TYP. |MAX.| MIN. |[MAX.
. 2.0 1.50 - - 1.50 -
High—Level . . _ _ . _
Input Voltage Vi g g % zlag - -~ % gg - M
2.0 - - 0. 50 - 0. 50
Low~Level : _ — ¥ - ¥
Input Voltage Vi g g _ _ (1] gg _ (1’ gg v
2,01 L9 | 20 - 1.9 -
Vies Iou==50uA 3.0} 2.9 3.0 - 2.9 -
High-Level v INT 4.5 4.4 4.5 - 4.4 - v
Output Voltage Mo voorv, |lou=-4mA [3.0] 258 | - - |24 ] -
WAL 1 =~24mA [ 4.5 3.94 | — - |38 | -
Ipy=-75mAx| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
Ve IoL=50uA 3.0 - 0.0 | 0.1 - 0.1
Low—Level INT 4.5 - 0.0 0.1 - 0.1
Output Voltage | VO Vior Vi |lo=12mA  [3.0 = Tosm | = |oa]| "
HOEVIL y=24mA |4.5| - - |03 | - |0.44
Io.=T5mAx* | 5.5 - - = - 1. 65
Input Leakage Current Iin Vin =Vc or GND 5.5 - - +0.1 - +1.0 A
Quiescent Supply Current I Vin =Vee or GND 5.5 - - 4,0 - 40.0 “

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maxirum duration.

TOSHIBA CORPORATION
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TC74AC109P/F/FN

SYSTEM DIAGRAM
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TIMING REQUIREMENTS(Input t=t;=3ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION Ve YD LIV LIMIT UNIT
Minimum Pulse Width | twq,) 3.3%0.3 - 8.0 8.0
(CK) twai) 5.0%0,5 - 5.0 5.0
Minimum Pulse Width ¢ 3,3%0,3 - 7.0 7.0
(CLR, PR) wa) 50%0,5 - 5.0 5.0
. _ . 3,3%0,3 - 9.0 9.0
Minimum Set—Pulse Time ts 5,040, 5 _ 50 5.0 ns

.. . 3.3%+0.3 - 0.0 0.0
Minimum Hold Time th 5 00,5 _ 0.0 0.0
Minimum Removal Time ¢ 3.3%0,3 - 3.0 3.0
(CLR, PR) rem 5.0+0,5 - 2.0 2.0

TOSHIBA CORPORATION
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TC74AC109P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=b0pF, R, =500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL {TEST CONDITION Voo | MIN, ] TYP. |[MAX. | MIN, [ MAX. UNIT
Propagation Delay Time | tpLii 3.3+0.3 - 8.2 13.9 1.0 16.0
(CK-Q, Q) Lol 5.0%£0.5 - 6.1 8.7 1.0 10.0
ns
Propagation Delay Time | tpLH 3.3%0.3] - 8.5 14.4 1.0 16.6
(CLR, PR-Q, Q) tphL 5.0%0.5 - 6.4 9.1 1.0 10.5
. 3.3+0.3 55 120 - 55 -
Maximum Clock Frequency | fuax 5.0+0.5 100 160 _ 100 _ MHz
Input Capacitance Cix - 5 | 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 82 - - = e

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccem=Crp ¢ Voo o £ +1 ¢ /2(per F/F)

TOSHIBA CORPORATION
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TC74ACT109P/F/FN

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

The TC74ACT109 is an advanced high speed CMOS
DUAL J-K FLIP FLOP fabricated with silicon gate and
double~layer metal wiring C®MOS technology.

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

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

In accordance with the logic level applied to the J and K
inputs, the output changes state on the positive going
transition of the clock pulse. CLEAR and PRESET are
independent of the clock and are accomplished by a low logic
level on their inputs.

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

1

P(DIP16-P-300A)

1 1

F(SOP16-P-300)

FN(SOL16-P~-160)

PIN ASSIGNMENT

FEATURES: —
o High Speed «-s-esrescesessessssssssossesns fuax=185MHz (typ.) at Voc=5V 1CLR 1 18 Vee
¢ Low Power Dissipation s:e«eeesereseee Icc=4 4 A(Max.) at Ta=25°C v 2 15 2CLR
* Compatible with TTL outputs *++* V), =0.8V(Max.) K 3 1“4 2
' Viy=2V(Min.) ) 10K 4 13 &K
* Symmetrical Output Impedance | Ly | =1 o, =24mA(Min.) R & 20K
Capability of driving 50Q 12 i
transmission lines. 19_ 8 1 2PR
* Balanced Propagation Delays «+ boLt = tpHL 1 7 10 20
¢ Pin and Function Compatible with 74F 109 GND 8 9 20
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS
CLR|PR| v [ K [ck] a | @ FUNCTION e
L[ H| X[ X | X[ L|H]CLEAR PR 13, ® 10
H]IL|X]| X | X]|H]| L | PRESET 1ex 4 c1
L L X X X H H 15-:.% . ;K | LTI
H H L H S lQan | Qn NO CHANGE 2PR ()
HlH| Ll L |r|lvolH 2J¢ L1029
H|IH|H|H|T|H]L 20k U2
— 2K L® =
H{H|H| L] r|dn]|aon| TOGGLE ,m&}‘: a
H{H{X]|X]1L]|on[on| NOCHANGE
X : Don't care

TOSHIBA CORPORATION
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TG74ACT109P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —~0.5~6.0 \' *SOOIZICW in (t:ht;‘ ranggr of Taog
0 F ~ —40°C~ 65°C. From Ta=65
DC Input Voltage Vin 0.5 ~Ve+0.5 \4 to 85°C a derating factor of
DC Output Voltage Vour -0.5 ~Vct+0.5 v —10mW/°C should be applied
Input Diode Current Iik +20 mA up to 300mW.
Output Diode Current Ik +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg ~65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 v
Input Voltage ViN 0~ Ve \4
Output Voltage Vour 0~ Ve \4
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER [SYMBOL| TEST CONDITION |v Ta=25%C Ta=—40~85C| i
| MIN. | TYP. [MAX.| MIN. [MAX.
. 4,5
High—Level ) - - -
Input Voltage Vi 515 2.0 2.0 v
4,5
Low-Level . _ _ _
Input Voltage Vi, 5? 5 0.8 0.8 | V
. = Ion=—50uA |[4.5]| 4.4 4.5 - 4.4 -
High-—Level Vou | U= loi=-24mA [45[304| = | - [58]| - |V
Output Voltage | "™ | Viyor Vi |{31=—75max|55| - | - | - |38 | -
Low~—Level Vin= Io=50uA 4.5 - 0.0 | 0.1 - 0.1
Vi I =24mA 4, - - 0.36 - 0.4 | V
Output Voltage o Vigor Vi, 1&=75$ Ax | 5.5 - - - - 1. 65
Input Leakage Current I ViN =V or GND 5.5 - 0.1 - |*10 A
T | Vix =V or GND 55| - | - 2.0 - | 40.0]“
Quiescent Supply Current PER INPUT:Vc=3.4V - _ —
Alee | OTHER INPUT:Vec or GND_| 55 1,35 L5 |mA

* :This spec indicates the capability of driving 50Q transmission lines.

One output should be tested at a time for a 10ms maximum duration.

AC-121

TOSHIBA CORPORATION



TG74ACT109P/F/FN

SYSTEM DIAGRAM
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TIMING REQUIREMENTS(Input t,=t;=3ns)
Ta=25C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION Voo TYE. LIMIT TIMIT UNIT
Minimum Pulse Width | twq.) + _
(CK) bW 5.0%0.5 5 5

Minimum Pulse Width _

(CLR,PR) tww) 5.0%0.5 5 5
Minimum Set—up Time| tg 5.00.5 - 5 5 ns
Minimum Hold Time th 5.0%£0.5 - 2 2
Minimum Removal Time _

(CLR,PR) trem 5.0+0.5 3 3

TOoSHIBA CORPORATION
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TC74ACT109P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R =600Q, Input t,=t;=3ns)

Ta=25C Ta=-40~85C
PARAMETER SYMBOL (TEST CONDITION Voo [MIN. [ TYP. [MAX. [ MIN. [MAX ] UNIT
Propagation Delay Time | tpy + _
(CK-Q.Q) toHL 5.0+0.5 6.1 10.4 1.0 11.4 ns
Propagation Delay Time | tpy _

(CLRPR-Q.Q) t oL 5.020.5 6.3 9.6 1.0 11.0
Maximum Clock Frequency | fyax 5.0+£0.5 85 160 - 85 - |MHz
Input Capacitance CiN = 5 10 = 10 F
Power Dissipation Capacitance | Cpp(1) - 30 - = py P.

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iec oo=CPpD * Voo £y +1 c /2(per F/F)

TOSHIBA CORPORATION
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TC74AC112P/F/FN

DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

The TC74AC112 is an advanced high speed CMOS
DUAL J-K FLIP FLOP fabricated with silicon gate and
double-layer metal wiring CMOS technology.
It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL while maintaining the CMOS low 16
power dissipation. 1
In accordance with the logic level on the J and K inputs this P(DIP16-P—300A)
device changes state on the 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. 16 16
All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 1 1
FEATURES: F(SOP16—P-300) FN(SOL16—-P-150)
. High Speed teeeseretetctastesrensantstaennas fMszl'[oMHz(typ‘) at szsv
¢ Low Power Dissipation - Ioc=4 £ A(Max.) at Ta=25C PIN ASSIGNMENT
* High Noise Immunity ««:cceoeeeeeeee Vi =V =28% Voc(Min.)
* Symmetrical Output Impedance --| Ioy | =I oL =24mA(Min.)
Capability of driving 50Q 1CK 1 116 Vec
. transmission lines. K 2] 15 ioCR
+ Balanced Propagation Delays -+ tpLH = tpHL W o[ 2O
* Wide Operating Voltage Range -+ Ve (opr)=2V~5.5V ] 1 -
* Pin and Function Compatible with 74F 112 PR 4[] 113 26K
10 5[] 112 2x
10 6[] 11 20
2 1] 110 2PR
GND &[] e 20
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS
SRl PR 4 K ekl o @ FUNCTION
LIH] X X]X]L][H]CLEAR 1R Blafs
W@ 1y |__(5) 10
H|L|X| X| X| H| L | PRESET ek b ¢t
Lo x| x[x]|H]|H K2l ®)
= CLR (8] 1
H|H| L|L|1]|an|Qn| NOCHANGE R .
2PR (10 9
H H L H 1 L H 2y (1) ( )20
HIiH|H| L] TL]IH]L 26K (e
— K (2) @) 45
H H H H TL]lan | Qn | TOGGLE 260R ()n] i 2
H | H| X | X ]| f]lan|Qn| NOCHANGE
X : Don’t care

TOSHIBA CORPORATION
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TC74AC112P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \Y% *500mW in theFrange of Ta=
YY) —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec#0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~V+0.5 v -10mW/°C shall be applied
Input Diode Current Tk +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lout +50 mA
DC V¢e/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg -65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 \Y
Input Voltage Vix 0~ Ve \Y%
Output Voltage Vour 0~ Ve \Y
Operating Temperature Topr —40 ~ 85 C
0~100(Vee=8.8£0.3V)
Input Rise and Fall Time | dt/dv . ns/v
0~ 20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
=25° =—40~85°
PARAMETER |SYMBOL TEST CONDITION Va Ta=25C Ta=—40~850C UNIT
| MIN. | TYP. [MAX.| MIN. [MAX.
. 2.0 | 1.50 - - 1. 50 -
High-Level : ) — _ ’ —
Input Voltage Vi g (5) % ég _ _ % 513(5) _ v
2.0 - - 0.50 - 0.50
Low-Level Vi 30| - | - 0| - |o% |V
Input Voltage 5.5 - - 1.65 - 1.65
2.0 1.9 2.0 - 1.9 -
v Ioy=-50uA | 3.0 2.9 3.0 - 2.9 =
High-Level v INT 4.5 4.4 4.5 - 4.4 - v
Output Voltage o In=-4mA | 3.0 | 2.58 - 2] -
Vigor Vi, |0 . : :
Ip=—24mA | 4.5 3.94 - - 3.80 -
Ioy=-75mAx| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
. IoL=50uA 3.0 - 0.0 0.1 - 0.1
Low-Level v Vix= 4.5 0.0 o1 | - |0l |y
Output Voltage ok Vyor Vi, [lou=12ZmA  [3.0] - - o3| - [0.44
© |l =24mA 4.5 - - 0.36 - 0. 44
Io,=75mAx* | 5.5 - - - - 1.65
Input Leakage Current Iin Vix =V or GND 5.5 - - +0. 1 - +1.0 A
Quiescent Supply Current Iec Viy =Vee or GND 9.5 - - 4.0 - 40.0 .

* :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a tirne for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC112P/F/FN

SYSTEM DIAGRAM
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TIMING REQUIREMENTS(Input tr=t=3ns)

Ta=25C Ta=—40~85°C
PARAMETER SYMBOL [TEST CONDITION Voo VP LIMIT TIMIT UNIT

Minimum Pulse Width |ty 3.3%£0.3 - 7.5 7.5
(CK) twa) 5.0£0.5 - 5.0 5.0
Minimum Pulse Width ¢ 3.3+0.3 - 7.0 7.0
(CLR, PR) W 5.0+0.5 - 5.0 5.0
.. _ . 3.31+0.3 - 11,0 11.0

Minimum Set—up Time| tg 5.0+0.5 _ 6.0 6.0 ns
.. . 3.3%+0.3 - 0.0 0.0
Minimum Hold Time th 5.0+0.5 _ 0.0 0.0
Minimum Remﬂal Time ¢ 3.3%0.3 - 3.0 3.0
(CLR, PR) rem 5.0%0.5 - 2.0 2.0

TOSHIBA CORPORATION
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TC74AC112P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R =5600Q, Input t,=t;=3ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION Voo TMIN. T TYP. [MAX. | MIN. [ MAX. UNIT
Propagation Delay Time | t 3.3+£0.3] - 9.1 15.5 1.0 17.8
(CK-Q. Q) toin, 5.0£0.5] - 6.5 9.4 | 1.0 | 108
ns
Propagation Delay Time | t 3.3+0.3] - 8.6 14.6 1.0 16.8
(CLR, PR-Q, Q) toiiL 5.0+£0.5| - 5.8 8.3 1.0 9.6
. 3.3+£0.3] 45 90 - 45 -
Maximum Clock Frequency | fyax 5.0+05 80 150 _ 80 _ |MHz
Input Capacitance Cin - 5 10 = 10 F
Power Dissipation Capacitance | Cpp(1) - 85 = - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccepp=Cpp * Voo £ +1 o /2(per F/F)

TOSHIBA CORPORATION
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TC74AC125P/F/FN, TC74AC126P/F/FN

TC74AC126P/F/FN QUAD BUS BUFFER
TC74AC126P/F/FN QUAD BUS BUFFER

The TC74AC125/126 are advanced high speed CMOS
QUAD BUS BUFFERs fabricated with silicon gate and
double—layer metal wiring C*MOS technology.

They achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the

CMOS low power dissipation. _ 14
The TC74AC125 requires the 3—state control input G to 1
be set high to place the output into the high impedance P(DIP14-P—300)
state, whereas the TC74AC126 requires the control input
to be set low to place the output into high impedance.
All inputs are equipped with protection circuits against 14 14
static discharge or transient excess voltage.
1 1
FEATURES: F(SOP14-P-300) FN(SOL14—P-150)
» High Speed +s+sseeseaescarseaces tpd=4.Tns(typ.) at V=5V
* Low Power Dissipation ssseeseesssses Ioc=8 4 A(Max.) at Ta=25°C
* High Noise Immunity sssseeseesecses Ve =VniL =28% Ve (Min.) PIN ASSIGNMENT
* Symmetrical Output Impedance | Iy | =Iop =24mA(Min.)
Capability of driving 50Q TCI4AC125
transmission lines. U,
* Balanced Propagation Delays s+« to St S 1 1
* Wide Operating Voltage Range « Vc(opr)=2V~5.5V 16 E 1R (f
* Pin and Function Compatible with 74F 125/126 1A 2] 113 4G
2y 3 [}' 112 4A
26 «] {] o4y
2A S]] 10 3G
2y ¢ E} {J 9 3A
GND? [] 8 3y
IEC LOGIC SYMBOL (TOP VIEW)
TC74AC126
\J
16 ] Vee
50 TC74AC125 ( TC74AC126 1a 200 1 46
1 16 (1 -‘f
1e§4gﬁ> w6 qy ng"" v ] 1y 2y *C {J" 4A
2
el oo B e | ) o o .
3 3G 5
3A ggf B3y 3a {“ (8) 4y 2A C} g0 0
[]
ia (] 0n 4y 46 (> G gy 2v *C {:J ? 3a
anp’ [ 0 5y
(TOP VIEW)

TOSHIBA CORPORATION
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TC74AC125P/F/FN, TC74AC126P/F/FN

TRUTH TABLE

TC74AC126 TC74AC126
INPUTS OQUTPUTS INPUTS QUTPUTS
G A Y [] A Y
H X Z L X Z
L L L H L L
L H H H H H
X : Don’t Care X : Don’t Care
Z : High Impedance Z : High Impedance

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TG74AC125P/F/FN,

TC74AC126P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vee —0.5~6.0 v *500mW in the range of Ta=
—0.5 ~ =40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vee +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 v -10mW/'C should be applied
Input Diode Current Ik +20 mA up to 300mW.
Output Diode Current Tk +50 mA
DC Output Current Iour =+50 mA
DC Vc/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °c
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2.0~5.5 v
Input Voltage Vin 0~ Ve A"
Output Voltage Vour 0~ Vg v
Operating Temperature Topr —-40 ~ 85 C

. . 0~100(Vc=38.3%£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vec= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
: Ta=25C Ta=-40~85C
PARAMETER |SYMBOL TEST CONDITION UNIT
Voc ['MIN. [TYP. [MAX.| MIN. |[MAX.

. 2.0 1.50 - - 1.50 -
High—Level . : - - 3 -
HHIEEEIE

20| - - 0.50 - 0.50
Low-—Level ) - - - 3
Input Voltage Vi g g _ - (1) gg - ll) gg v
2,01 1.9 | 2.0 - 1.9 -
Vo= Ioy=-50uA 3.0 2.9 | 3.0 - 2.9 -
I(’)Iigh"L‘(,!V?l Vo INT 4.5 4.4 4.5 - 4.4 - v
utput Voltage =-4mA 3.0 2.5 - - 2,48 -
Vior Vi [nz=omA e85 2 | Z |%e |
Ioy=-75mA=x| 55| - - - 3.85 -
2.0 - 0.0 | 0.1 - 0.1
Viu= IoL=50uA 3.0 - 0.0 | 0.1 - 0.1
Idow—Le‘n}'e{ VOL IN= 4,5 - 0.0 0.1 - 0.1 v
utput Voltage Iou=12mA 3.0f( - - (036} - |0.44
Vinor Vi (% 2oima | 45| - | - |03 | - |04
Io.=75mAx |55 - - - 1.65
3-State Output ViN=ViH or Vi, - - -
Off-State Current I Vour=Vec or GND 5.5 *0.5 *5.0 A
Input Leakage Current| I ViN=V ccor GND 5.5 - - 0,1 - *1.0 H#
Quiescent Supply Current Iec ViN=V cc or GND 5,5 - - - 80.0

* :This spec indicates the capability of driving 50Q transmission lines.

One output should be tested at a time for a 10ms maximum duration.
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TC74AC125P/F/FN, TC74AC126P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R =500Q, Input t,=t;=3ns)

Ta=25%C Ta=—40~85C
PARAMETER SYMBOL | TEST CONDITION —y—JIN-—T TYP. [MAX | MIN_ [MAX|VMT
. . o 3.3+0.3] - 64 | 105 | 1.0 | 12,0
Propagation Delay Time | | 50405 - | 47 | 70 | 1.0 | 80
: tra, 3.3+0.3] - 7.1 12.3 1.0 14.0
Output Enable Time | , ' 5.0+05 - | 50 | 79 | 1.0 | 90 | ™S
. . tplz 3.3+0.8] - 5.1 88 | 1.0 | 100
Output Disable Time | , 50405 - | 46 | 66 | 10 | 75
Input Capacitance CIN = [ 10 - 10
Output Capacitance Cour - 10 - - = pF
Power Dissipation Capacitance | Cpp (1) - 24 - - =

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iocep=Crpp * Voo £y +1 ¢ /4(per Gate)

TOSHIBA CORPORATION
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TC74AC138P/F/FN

3-TO0-8 LINE DECODER

The TC74AC138 is an advanced high speed CMOS 3-to-8
DECODER fabricated with sillicon gate and double--layer
metal wiring C*2MOS technology.

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

When the device is enabled, 3 Binary Select inputs (A,B
and C) determine which one of the outputs (Y0-Y7) will
go low. _

When enable input G1 is held low or either G2A or G2B
is held high, decoding function is inhibited and all outputs
go high.

G1, G2A, and G2B inputs are provided to ease cascade
connection and for use as an address decoder for memory
systems.

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

1
P(DIP16—-P--300A)

1 1

F(SOP16—-P-300) FN(SOL16—-P-150)

PIN ASSIGNMENT

—
FEATURES: A 1] 716 Vee
° High Speed ................................. tpdzs.gns(typ.) at VCC=5V B 2[ j 15 Yo
* Low Power Dissipation w-se-eseees Iec=8 £ A(Max.) at Ta=25C c 3] 1 V1
* High Noise Immunity «eseeeeseeeee Vg =V, =28% Voo (Min.) = -

; . G2a 4[] 13 Y2
» Symmetrical Output Impedance -] Iy | =I¢y.=24mA(Min.) —_— s
Capability of driving 50Q C []12 M
transmission lines. Gl 6[] 11 Ye
* Balanced Propagation Delays +:- tplH S oL Y1 1] [J10 Vs
. W.ide Operating .Voltage Raqge ch(opr)=2\’~5.5\7 GND &[] it Ve
* Pin and Function Compatible with 74F 138
(TOP VIEW)
IEC LOGIC SYMBOL
(1) BIN/OCT (16) =~ (1) DMUX (15) =
A 0 Pe— Yo A 0 [~ i
g 21, 15—%)- V1 g L& 1 G% |‘>._(%‘l 1
[¢] I 2 ~LLIR Y2 c 8 2 2 ;.(T:”. T2
3 \((‘12") 33 3 \if‘) s
o [® B ¥ 5 [ P Ve
61 L& § L Vs e1 & | s O T
Goa AN |en o T Ta AN o 8
T N SRR T LN - SRUR )

TOSHIBA CORPORATION

AC-132




TC74AC138P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve -0.5~6.0 \% *500mW in the range of Ta=
~0.5 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vc +0.5 v to 85°C a derating factor of
DC Output Voltage Vour ~0.5 ~Vc+0.5 \ ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Iour +50 mA
DC V/Ground Current Ic +9200 mA
Power Dissipation P, 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vo 2.0~5.5 \"%
Input Voltage Vin 0~ Vg A
Output Voltage Vour 0~ Ve \'%
Operating Temperature Topr —40 ~ 85 C
. 0~100(Vc=3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
- =2 =—40~
PARAMETER [SYMBOL | TEST CONDITION |y Ta=25%¢ Ta=—40~85C} i
| MIN. |TYP. [MAX.| MIN. |[MAX.
. 2.0 | 1.50 - - 1. 50 -
High—Level - : _ _ 3 —
Input Voltage Vi g (5) % ég - - % ég - v
2.0 - - 0.50 - 0. 50
Low—Level . - - R - R
Input Voltage Vi g g _ _ (l) gg _ (l) gg v
201 1.9 2.0 1.9 -
Vs Iou=—50tA 3.0 2.9 3.0 - 2.9 -
High-Level v INT 45| 4.4 | 4.5 - 4.4 - v
Output Voltage M Voor V. =—4mA |3.0]258| - | - |24 -
HE L M q=-24mA [4.5]3.94 | - - (38 -
Ioy=—T5mA=x| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
_ ToL=50uA 3.0 - 0.0 0.1 - 0.1
Low~Level Vo, Vin= 45| - Joojor| - [o1],
utput Voltage Io=12mA 3.0 - - 0.36 - 0.44
Visor Vi 1% _otmA | 45| - - |o36| - |04
Io.=75mA=x [5.5 - - - - 1.65
Input Leakage Current IIN VIN =Vc or GND 5.5 - - *0.1 - *1.0 A
Quiescent Supply Current Icc Vin =Vec or GND 5.5 - - 8.0 - 80.0 K

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC138P/F/FN

TRUTH TABLE

INPUTS OUTPUTS
ENABLE SELECT SELECTED OUTPUT
G1|G2a|{G2B| ¢ | B | A | Yo | Y1 |Y2]| VY3 | Ys | VY5]| Y6 | Y7
L X | X[ X XX 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| x| X x| H]H]|H]H]H]H]H]H NONE
HliL | tLtlejuelio]oe]H]H]IH]H]H]IH]H Yo
HicLt|L]|Lv|iL|H]|]H]|]L|H]|H|H]|H]|H]|H Y1
Hlt|Lt|L|[H|L|[H|H[L]H][H]|H]H]|H Y2
H| LI L{LIH]H|[H]H]|H|]L]H]H]H]|H Y3
H]lL| L] H]L] L] H][H]H][H]L][H]H]H Y4
H{L|UL|H|L|H|H|H]|H]|H]|H]|L]|HRH]|H Ys
H{iLt| L[]l L]H]H]H][H]H]H][L]H Y6
H{L|[L[H[H]HR[H]H]H]H]H][H]H]L Y7
X : DON'T CARE
LOGIC DIAGRAM
= > V0
= | 14 —
: { >— V1
A
.—D‘-T_D: _D-— 1 _Y_z
{ 12 -
SELECT BL-{>°-—-[> ‘D’_FI>—[>°——Y3 DATA
INPUTS _j:}_ 1_3, | OUTPUTS
n | 10 s
3 { Vs
¢ Dot 1 .
@—D&—L—77
Goa 4
ENABLE ‘
INPUTS | Gaop :
G1

TOSHIBA CORPORATION
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TC74AC138P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R_=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL [TEST CONDITION Ve TMIN, [ TYP. [MAX. | MIN. [MAX, UNIT
Propagation Delay Time | tpLH 3.3=0.3] - 8.5 14.2 1.0 16.3
(A, B, C-Y) t pHL 5.0=0.5| - 6.4 9.2 1.0 10.5
Propagation Delay Time | tpLH 3.3£0.3] - 7.5 12.8 1.0 14.7 ns
(G1-Y) t pHL 5.0=0.5 - 6.1 8.9 1.0 10.2
Propagation Delay Time | tpLH 3.3£0.3] - 8.8 15.0 1.0 17.3
(G2-Y)  pHL 5.0£0.5| - 7.2 10.5 1.0 12.0
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 143 = - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccv=Cpp * Vce fin=I C

TOSHIBA CORPORATION
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TC74ACT138P /F/FN

3-TO-8 LINE DECODER

The TC74ACT138 is an advanced high speed CMOS 3-to-8
LINE DECODER fabricated with sillicon gate and double
~layer metal wiring C*MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 16
CMOS low power dissipation.

This device may be used as a level converter for 1
interfacing TTL or NMOS to High Speed CMOS. The P(DIP16—-P~300A)
inputs are compatible with TTL,NMOS and CMOS output

voltage levels.
When the device is enabled, 3 Binary Select inputs (A,B 16 16
and C) determine which one of the outputs (Y0-Y1) will

go low. _ _ 1 1
When enable input G1 is held low or either G2A or G2B

is held high, decoding function is inhibited and all outputs F(SOP16-P-300) FN(SOL16-P-150)

go high. _
G1, G2A, and G2B inputs are provided to ease cascade PIN ASSIGNMENT

connection and for use as an address decoder for memory

systems. A 1 1116 Vee
All inputs are equipped with protection circuits against B 2 s Yo
static discharge or transient excess voltage. c 3 i 71
FEATURES: Saa 4 -
¢ High Speed +seeseessserssrsssesssennneenee t04=6.0ns(typ.) at Voc=5V <_5 13 Iz
» Low Power Dissipation +ssse+eeeeeee Ioc=8 ¢ A(Max.) at Ta=25C G2B 5 12 Y3
¢ Compatible with TTL outputs-«+- ViL =0.8V (Max.) Gl 6 n Ya
Vi =2.0V (Min.) Y7 7 :]10 Ys
¢ Symmetrical Output Impedance - |1 on} =loL =24mA (Min.) GND 8 s Ve
Capability of driving 509 J
transmission lines.
* Balanced Propagation Delays -+ tpLHS tptIL (TOP VIEW)
* Pin and Function Compatible with 74F138
IEC LOGIC SYMBOL
(1) B BINIOCTo A (15) Yo A (1) DMUX o B (15) Yo
g 2 1, N I s @ N SR
(3) i NN c & 1,07 ,K08 g,
s S
. T 4 >-—;— Y4 2 a1 ¥y
G 8L s D 3 a1 ] s DY g
Ba AN en s Y T Ta A 6 D T
T BN )~ T O U

TOSHIBA CORPORATION

AC-136



TC74ACT138P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 v *500mW in the range of Ta=
o R -40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vee*0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vet0.5 v ~10mW/C shall be applied
Input Diode Current Iik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +200 mA
Power Dissipation Py 500(DIP)/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 A%
Input Voltage Vin 0~ Ve \4
Qutput Voltage Vour 0~ Vo \%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL .CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=25%C Ta=—40~85C| nar
| MIN. | TYP. [MAX.| MIN. |[MAX.
. 4.5
High—Level — — -
Input Voltage Vi 515 ¢.0 2.0 v
4.5
Low-Level _ - -
Input Voltage Vi 5.5 0.8 0.8 | V
- - lo=-50uA |4.5| 4.4 | 4.5 | - | 4.4 -
High—Level Vin __ . - - v
Output Voltage Vo Vigor ViL }&:jggAA N é g 3'_? 4 _ - g gg -
loo=50y A 45| - 0.0 | 0.1 - 0.1
Low-Level _ - - ~ -
Output Voltage Vou Viv = Vi %&;ggﬁﬁ « gg - - 0‘_3 6 - (1) ég v
Input Leakage Current 1IN VIN =Vcc or GND 5.5 - - +0.1 - *1,0 A
Ic | Vin =V or GND 55| - | - | 8.0] - | 80.0]”
Quiescent Supply Current PER INPUT:V N =3.4V _ - -
Alse |OTHER INPUT:Vec or GND | 5° 135 L5 |mA

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ras maximum duration.

TOSHIBA CORPORATION
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TC74ACT138P/F/FN

TRUTH TABLE

INPUTS OUTPUTS
ENABLE SELECT SELECTED OUTPUT
G1|G2alG2s| ¢ | B | A |Yo| V1| V2 |¥3|VYa|V¥5!|¥e| V7
L X | X[ X | X X|H|[H]H|H]RAR]H]H]H NONE
X| H| X | X | X| X|H|H|H]|H]|H]H][HT]H NONE
X | X|H|[ X[ X X[ H[H[H]H]H]|H]H]H NONE
Hlclelcelcel el o HIHIH]H]RA]IHTH Yo
H|lL|L|L|]L|H|H|]L|H]|H|H|[H]|HI|H Y1
Hl vl o] o] H] L]l H]lH]IH]H]H Y2
HiL | L]l L[H]H][H]H]H]L]H]IH]TH]H Y3
HlLt|L|H|L|L|IH][H|H]|H]UL|H]H]H Y4
H|L|L|H|L|H|H|H|[H|[H|[H]L[H]H Y5
H{L|L|[H|[H[L|[H]IH][H]H]H]H]L]H Ys
HlL [ L] H|IH]|H]H]H]H][HR]HAH][H]H]L Y7
X : DON'T CARE
LOGIC DIAGRAM
> T0
| “ -
. { >V
A — oI >o S
1 12 —
SELECT 8 _2_{>°___[>; D‘F—I Do—{>>——7Y3 | pata
INPUTS = ] n_<, | OUTPUTS
3 | T LI
C ——opo— LD— . -
| T o[> V6

- 4
ENABLE | G2A — -
INPUTS | Gop 5
G1 6 o
e

TOSHIBA CORPORATION
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TC74ACT138P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=560pF,R =5600Q,Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Vo [ MIN, [ TYP. [MAX. | MIN. [MAX, UNIT
Propagation Delay Time | ty + _
(A,B,C-Y) toL, b. 0X0. 5 6.7 10.1 1.0 11.5

Propagation Delay Time | tp ) + _

(G1-Y) EpHL 5. 00. 5 6.8 [10.5 | 1.0 | 120 | ns
Propagation Delay Time | t PO

(G2-Y) try 5.0x0.5 6.9 11.0 1.0 12.5
Input Capacitance Ci - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 55 — - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iccaw=Cpp * Vo« fix +lac

TOSHIBA CORPORATION
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TC74AC139P/F/EN

DUAL 2-TO-4 LINE DECODER

The TC7T4AC139 is an advanced high speed CMOS 2 to 4
LINE DECODER/DEMULTIPLEXER fabricated with
silicon gate and double-layer metal wiring C? MOS
technology.

It achieves the high speed operation similar to 16
equivalent Bipolar Schottky TTL while maintaining the

1
CMOS low power dissipation.

The active low enable input can be used for gating or it P(DIP16-P~300A) )
can be used as a data input for demultiplexing
applications.
When the enable input is held high, all four outputs are 16 % ‘5%
fixed at a high logic level independent of the other inputs.
All inputs are equipped with protection circuits against ! 1
static discharge or trasient excess voltage. F(SOP16-P-300) FN(SOL16-P—150)
FEATURES:
* High Speed «-+++ssseressssesssssnsnenes t pq=5.9ns(typ.)at Voe =5V PIN ASSIGNMENT
* Low Power Dissipation =++=*=+==+* Icc=81 A(Max.)at Ta=25C
* High Noise Immunity «=seesseeeeeee Vi =VniL 28% Ve (Min.) 1G1 [ 16 Ve
* Symmetrical OQutput Impedance - | Igyi | =Io, =24m A (Min.) 1A 2 [] 15 2G
Capability of driving 50Q 18 3 [} 14 2A
transmission lines. 1Y0 4 ] 13 28
* Balanced Propagation Delays - tpLH = tpHL 11 s ] 12 2Y0
* Wide Operating Voltage Range *** V¢ (opr)=2V~5.5V 1v2 6 7 1 2w
¢ Pin and Function Compatible with 74F139 1¥3 7 1 10 272
GND 8 ] 9 2V3
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE

INPUTS OUTPUTS
XY _ DMUX _ SELECTED)
]y opllivo @y, 2 Pl iv FNABLE SELECT | S| W1 | V2 | va | OUTRUT
182, Pl o@ ] o8 1peLiw G |B|A
G EN 2 w2 5N 2 12
3M§.L: {72} m 35@)'{7 v W[ xixlulnnin] none
N2 50 tlelelelulnlinl vo
3 0 A
;g"w— Nm-zil :3-“9- M‘l')-m Lticiulnllnln] W
_'ﬂL Y2 N‘-’-272 Y-
2 o N©) 5y 7G-080 ) e tjujtluinic]n] V2
L in{H]|H|H|H|L] V3

X : Don't care

TOSHIBA CORPORATION
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TC74AC139P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 v *500mW in the range of Ta=
i 0 E —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0.5 ~Vec*05 V to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 V ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Iec +200 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage \ 2.0~5.5 v
Input Voltage Vin 0~ Ve \Y
Output Voltage Vour 0~ Ve \Y%
Operating Temperature Topr —40 ~ 85 C
. 0~100(V=3.3%£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 +£0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |[SYMBOL| TEST CONDITION |y Ta=25¢ Ta=—40~85Clynir
CC I MIN. | TYP. [MAX.| MIN. [MAX.
. 2.0 { 1.50 - - 1. 50 -
High—Level - - 3 -
Input Voltage Vi g g g ég _ _ g ég _ v
2.0 - - 0.50 - 0. 50
Low—Level y _ _ y _ y
Input Voltage ViL g g _ _ ? gg _ (l) gg v
2.0 L9 | 20 - 1.9 -
Vs Ioy=—50A [3.0| 2.9 3.0 - 2.9 -
High—Level v INT 4.5] 4.4 | 4.5 - 4.4 - v
Output Voltage o Iy=—4mA [3.0| 2.5 | - - |24 ] -
Vigor Vi,
Ioy=—24mA |4.5] 3.94 - - 3.80 -
Iu=—T5mAx|5.5| - - - |38 | -
2.0 - 0.0 0.1 - 0.1
_ IoL=50uA 3.0 - 0.0 | 0.1 - 0.1
Low-—Level v Vin= 450 - |00 | 01 i L
Output Voltage % Vyor v [l=lzmA 30 - [ - Jos | - [ou
Iop=24mA 4.5 - - 0.36 - 0.44
Io.=75mAx* |55| - - - - 1.65
Input Leakage Current I Vin =V or GND 55 - - *0.1 - +1.0 A
Quiescent Supply Current | Ioc Vin =V¢c or GND 55| — - 8.0 - 80.0] “

* :This spec indicates the capability of driving 50() transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC139P/F/FN

SYSTEM DIAGRAM

ol

2 Do L>

2/14

1/15
>

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

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo [ MIN, [ TYP. [MAX.| MIN. [ MAX. UNIT

Propagation Dilay Time | t, 4 3.3£0.3] - 8.2 13.9 1.0 16.0
(A,B-Y) tpHL 5.0£0.5| - 6.2 9.0 1.0 10.3

ns
Propagation Belay Time | t; 4 3.3+0.3| - 7.6 12.9 1.0 14.8
(G-Y) tpHL 5.0+£0.5 - 5.8 85 | 1.0 9.6

Input Capacitance CiN - 5 10 - 10 F

Power Dissipation Capacitance | Cpp(1) = 110 = - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.

Average operating current can be obtained by the equation:

Iccen=Cpp * Voo fN +lac /2(per Decoder)

TOSHIBA CORPORATION
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TC74ACT139P/F/EN

DUAL 2-TO-4 LINE DECODER

The TC74ACT139 is an advanced high speed CMOS 2 to
4 LINE DECODER/DEMULTIPLEXER fabricated with
silicon gate and double-layer metal wiring C? MOS
technology. ! 16
It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL' while maintaining the 1
CMOS low power dissipation. P(DIP16-P—-300A)
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 16 16
voltage levels.

The active low enable input can be used for gating or it 1 1

can be used as a data input for demultiplexing

applications. F(SOP16—P-300) FN(SOL16—P—150)
When the enable input is held high, all four outputs are

fixed at a high logic level independent of the other inputs. PIN ASSIGNMENT

All inputs are equipped with protection circuits against
static discharge or trasient excéss voltage.

1G 1 ] 16 Vee
FEATURES: 1A 2 1 15 2G
. High Speed F O P S erisee tpd=5'5ns (typ.) at VCC=5V 18 3 : 14 2A
* Low Power Dissipation «+s++=eseees Ioc=4 gt A(Max.) at Ta=25°C 170 4 j 13 28
¢ Compatible with TTL outputs *+ ViL=0.8V(Max.) IV s —
Viy=2.0V(Min.) M J 12 2Y0
* Symmetrical Output Impedance | Iy | =1 =24mA(Min.) 1v2 6 1 11 A
Capability of driving 50Q 1v3 7 ] 10 272
o transmission lines. GND 8 : 9 2Y3
¢ Balanced Propagation Delays - tpLH S tpHL
* Pin and Function Compatible with 74F 139 (TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
INPUTS OUTPUTS
L% 4 — DMUX
124, °‘Mﬂ': 5 0 adtldo) oplllrvp ABLE|SELECT | 0| V4| V2 | V3 SGUTRUT
18 2 1 Wl g8 4, % 1 wmi G |[B|A
a-{Unen 2R ™ ig-ny 2R V2 H [ x| x|n[n]a]n] none
35@.% 3 A L (L|L{L|H|H|IH] Yo
0 | (19 o =
:;m mg‘zgg Pl 71 L{L|n|u|L{n[n] ™
RN 3 vz L [H|{L[H]H
28 NO) v 2G-liNy NG 57 LiH] V2
L IHIH|HIH|H]|L Y3

X : Don't care

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TC74ACT139P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 A4 *500mW in th;range’zrof Ta=
0.5 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec *0-5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vec+0.5 v ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +50 mA
DC Output Current Iour +50 mA
DC V/Ground Current Ic 49200 mA
Power Dissipation B, 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 A%
Input Voltage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve \Y%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER |[SYMBOL| TEST CONDITION |y Ta=25C Ta=—40~85%C\ e
| MIN. | TYP. [MAX.| MIN. [MAX.

: 4.5
High—Level ' ~ - -

Input Voltage Vin 52 5 2.0 2.0 v
Low-Level Vi 4’35 - - 0.8 - 0.8 | V
Input Voltage 1L 55 . .

. IoH=—50uA | 4.5 4.4 | 4.5 - 4.4 -
High-Level Vou | viN= Ioi=-24mA | 45394 | - | - |38 | - |V
Output Voltage o Vigor Vi I(O):-':*'ISII:}IA* 55| - - - 3. 85 -

IoL=50uA 4.5 - 0.0 | 0.1 - 0.1
Low-Level Vin= Iy =24 45| - - 103 | - |0 v
Output Voltage Vou Vi or Vi, I&L=75$ﬁ* 55| - - = — 1 ég
Input Leakage Current IIN ViN =Vc or GND 5.5 - +0.1 - *1.0 A
lc_| Vix =Vee or GND 55| - | - | 80| - |8n.0]"
Quiescent Supply Current PER INPUT:ViN =3.4V _ _ _
Alec |0THER INPUT: Vecor GND) % 135 1.5 JmA

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACT139P/F/FN

SYSTEM DIAGRAM

v
> e
2u

m o
A J;; ),.<D._|>o_.s Vi
i 610 __
v j ),CD_.DO_ V2
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i

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R__=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Vee | MIN, [ TYP. [MAX. | MIN. [MAX. UNIT

Propagation Delay Time | tplH

.0=+0. - . 2 . .
(A, B, -Y) . 5.0+0.5 6.2 9 1.0 10.5
ns

Propagation Delay Time | tpLH + .

T .0=%0. - . 9.6 . 1

@. =) 6 i 5.0£0.5 6.3 1.0 11.0
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 51 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iocep=Cpp * Ve o f (ny+I ¢ 72(per Decoder)

TOSHIBA CORPORATION
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TC74AC151P/F/FN, TC74AC251P /F/FN

TC74AC161P/F/FN 8-CHANNEL MULTIPLEXER
TC74AC251P/F/FN 8-CHANNEL MULTIPLEXER (3-STATE)

The TC74AC151 and the TC74AC251 are advanced high
speed CMOS 8-CHANNEL MULTIPLEXER fabricated
with silicon gate and double—layer metal wiring CZMOS
technology.
It achieves the high speed operation similar to 16
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation. 1
One of eight data input signals (D0-D7) is selected by decod- P(DIP16—P—300A)
ing of the three-bit address input (A, B, C). The selected data
appears on two outputs : non—inverting (Y) and inverting (W).
The STROBE input provides two output conditions ; a low level 16 16
on the STROBE input transfers the selected data to the outputs.
A high level on the STROBE input of AC151 sets the Y output low 1 1
and the W output high without regard to the data or select input
conditions.  _ , , o F(SOP16-P-300) FN(SOL16—P-150)
When the STROBE input of AC251 is held high, both
outputs are in the high—impedance state.
All inputs are equipped with protection circuits against
static discharge or transient excess voltage. PIN ASSIGNMENT
FEATURES:
« High Speed =+++++ess+sesesseesennsruaas toa=5.30s(typ.)at Voe=5V D3 1 E 16 Voo
. Lt?w POV.IVBI‘ Dissipation *=+++«++*++* Icc=8 £ A(Max.)at Ta=25C D2 2] 15 D4
* High Noise Immunity »+=+e+eeeseeeee Vi =V 28% Ve (Min.) D1 3] 14 ps
* Symmetrical Output Impedance--- | Iy |=IoL =24mA (Min.) 0o 4] 13 s
Capabll.xt)i of 'drlvmg 50Q Y5 E 12 or
transmission lines. 6
* Balanced Propagation Delays -*+** oL = toHL ________Y_v E L
* Wide Operating Voltage Range *** V¢ (opr)=2V~5.5V STROBE 7 [ L
* Pin and Function Compatible with 74F 151/251 GND 8 [] 9 ¢
(TOP VIEW)
IEC LOGIC SYMBOL TRUTH TABLE
INPUTS [ outputs
TCT4AC15 1 TCT4AC25 1 SELECT lorel Acisl | ACosI
cle|aA yiw|y|w
STROBE—oen X X| X[ X[ H |Lln]z]|z
11) — il
Q%T_Loe_q titfr| v |oo|Bb|oo|Bo
2 @, Lit|H| ¢ |ot|Dilor]| DI
Do & 0 L|H]|L L |Dp2|D2|Dp2|D2
g; @1 ; L{HI|H L D3| D3| D3| D3
D3 (%- 3 HiL|L| L |o4|Di|os|Da
3;&‘ H{L|H| L |0b5|D5|Ds|Ds
D6 (:_g)_z H|H|L L D6 | D6 | D6 | D6
or @ H|H|H L p7| D7 | DT | D7
Z:High Impedance
X:Don’t care

TOSHIBA CORPORATION
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TC74AC151P/F/FN, TC74AC251P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 A% *500mW in the range of Ta=
~0E o~ 7 —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vee+0.5 \ to 85°C a derating factor of
DC Output Voltage Vour -0.5 ~V+0.5 v -10mW/°C shall be applied
Input Diode Current ik +20 mA until 300mW.
Output Diode Current I +50 mA
DC Output Current Ior +50 mA
DC V/Ground Current Iec +100 mA
Power Dissipation Py 500(DIP)=/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 v
Input Voltage Vin 0~ V¢ \Y
Output Voltage Vour 0~ Ve Y
Operating Temperature Topr —40 ~ 85 C
. . 0~100(Vc=3.3£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vge= 5 %0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |[SYMBOL | TEST CONDITION |y Ta=25% Ta=—40~85C) i
CC I MIN. |TYP. [MAX.| MIN. [MAX.
. 2.0 | 1.50 - - 1. 50 -
High—Level : . _ _ y _
Input Voltage Vi g (5) g ég _ _ g ég _ v
2.0 - - 0.50 - 0.50
Low—Level . - - X - .
Input Voltage Vi g g - - (1] gg - (1) gg \Y
2.0 L9 2.0 - 1.9 -
_ Ioy=—50tA |[3.0| 2.9 3.0 - 2.9 -
%ﬁgh‘k‘?‘? Vi Vin= 4.5 44 | 45 | - |44 | - |y
utput Voltage Ioy=—4mA 3.0 2.58 - - 2.48 -
Vimor Vi (0T oima  |45|394| - | - |38 | -
lo=-T5mAs#l |5.5| - - |38 | -
2.0 - 0.0 0.1 - 0.1
Viee I, =50uA 3.0 - 0.0 0.1 - 0.1
I(.),ow—Lgi}/e{ Vo, INZ 4.5 - 0.0 0.1 - 0.1
utput Voltage Io=12mA 3.0 - - 0. 36 - 0. 44
Vinor Vi \ O Zogma | 45| - - o3| - |04 ]|V
IoL=75mAx] | 5.5 - - - - 1.65
3-State Output *2 Vin=V i or ViL _ _ _
Off—State Current | L% Vour =V or GND 5.5 +0.5 *0.5
Input Leakage Current I Vin =Vee or GND 5.5 - - +0.1 - *+1.0 A
Quiescent Supply Current Iec ViN =Vee or GND 5.5 - - 8.0 - 80.0 K

«1:This spec indicates

«2:for TC74AC251 only.

the

capability of driving 508 transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-147
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TC74AC151P/F/FN, TC74AC251P/FFN

SYSTEM DIAGRAM

TCT4AC151 TCT4AC251
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AC ELECTRICAL CHARACTERISTICS(C_ =50pF, R =500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Ve [MIN.TTYD, [MAX. | MIN, [MAX. UNIT
Propagation Delay Time | tp.H 3.3+0.3] - 10.7 19.3 - 22.0
(D-Y.W) t pHL 5.0£0.5 - 6.6 10.5 - 12.0
Propagation Delay Time | tpLH 3.3%0.3] - 13.3 23.7 - 27.0
(A, B, C-Y.W) t pHL - [5.0+0.5] - 8.2 13.0 - 14.8
Propagation Delay Time | tpLH 3.3£0.3] - 8.6 15.3 - 18.0 ns
(ST-Y.W) t pHL 5.0+0.5 - 5.6 9.6 - 11.0
Output Enable Time t oz 3.3+0.3] - 6.4 13.2 - 15.0
s t pzH 5.0+0.5| - 4.4 7.9 - 9.0
Output Disable Time tpiz 3.3+0.3] - 5.9 11.4 - 13.0
** t pHz 5.0+£0.5) - 5.0 8.8 - 10.0
Input Capacitance Cin - 5 10 - 10
Output Capacitance *+ | Cour = 10 - - - F
Power Dissipation Cep(1) -ECT4ACIS1 - | 8 - - - 1P
Capacitance PO "TC74A C251 - 72 - - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Ioceps=Cpp » Voo fix +lac
(2) + for TC74AC151 only
«« for TCT4AC25] only

TOSHIBA CORPORATION
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TC74ACT151P/F/FN, TC74ACT251P/F/FN

TC74ACT151P/F/FN 8-CHANNEL MULTIPLEXER

TC74ACT251P/F/FN 8-CHANNEL MULTIPLEXER (3-STATE)

The TC74ACT151 and the TC74ACT251 are advanced high
speed CMOS 8-CHANNEL MULTIPLEXER fabricated
with silicon gate and double—layer metal wiring C2MOS
technology.

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

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

One of eight date input signals (D0-D7) is selected by
decoding of the three—bit address input (A, B, C). The
selected data appears on two outputs : non—inverting (Y)
and inverting (W).

The designer has a choice of complementary output
(ACT151) and 3-state output (ACT251).

The STROBE input provides two output conditions ; a low level
on the STROBE input transfers the selected data to the outputs.
Ahigh level on the STROBE input of ACT151 sets the Y output low
and the W output high without regard to the data or select input
conditions. )

When the STROBE input of ACT251 is held high, both

1
P(DIP16—P—300A)

16% 15%.
1 1

F(SOP16—P—-300) FN(SOL16—P-150)

PIN ASSIGNMENT

outputs are in the high—impedance state. 03 1] [J 16 vee
All inputs are equipped with protection circuits against 02 2] 115 D4
static discharge or transient excess voltage. D1 3] ,j 14 ps
FEATURES: 4
* High Speed «resesessesssssussssssssssnnenns ¢ =7.Ins (typ.) at Voo =5V Do 4[] 113 Ds
* Low Power Dissipation ««ssseseeeees Icc=8 ¢t A(Max.) at Ta=25C Y5 [J12 b1
* Compatible with TTL outputse+ ViL =0.8V (Max.) w 6 ] 11 A
Vid =2.0V (Min.) STROBE 7 [ [J10 8
* Symmetrical Output Impedance - |1 on|=IoL=24mA (Min.) GND 8 [] Ne ¢
Capability of driving 50Q
transmission lines.
* Balanced. Propagation Delays -+« tpLHS tpHL (TOP VIEW)
* Pin and Function Compatible with 74F151/251
IEC LOGIC SYMBOL TRUTH TABLE
INPUTIS QUTPUTS
SELECT ~| ACTI51 | ACT251
TCT4ACT151 TCT4ACT251 e T8 A PTROBE T w Ty Tw
STROBE = en | STROBE—S{en X x x| H ol
A an 0 A 11) 0 L L L L Do | DO | DO | DO
B %’:}G% 8 &}G% Liv|{H| v |or|Bi|o1|Bi
0 @ik & @t L{H|L| L |D2|D2|D2|D2
DI B 5 or & s L|H|H| L |os|D3|Ds|D3
5 ]’ 6 OB gz‘)’v Hlue|L] v |psa|Di]oa|Bi
D4 8—_%_ 4 D4 g 4 HlL|#H]| L |os|D5|Ds|Ds
R OIH SO H H|H|L| L |oD6|DéfDps|Ds
or 42, or @, HlH{H| L |D1|Bi|o1]| D7
Z:High Impedance
X:Don’t care

AC-149
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TOSHIBA CORPORATION

TC74ACT151P/F/FN, TC74ACT251P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 A% *500mW in the range of Ta=
- ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage Vour -0.5 ~Vc+0.5 \Y% ~10mW/°C_shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA )
DC Output Current Lot +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 \%
Input Voltage Vin 0~ Ve \Y
Output Voltage Vour 0~ Ve \Y
Operating Temperature Topr —40 ~ 85 °C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL|  TEST CONDITION |y, Ta=25C Ta=—40~85C\ ip
MIN. | TYP. [MAX.| MIN. {MAX.
. 4.5
High—Level - - -
Input Voltage Vi 525 2.0 2.0 v
4.5
Low—Level - - -
Input Voltage ViL 51 5 0.8 0.8 | V
High—Level Vin= Imz:SOuA 4.51 4.4 4;5 - 4.4 - v
Output Voltage | Yo | viorvi |igRimA 53| %2 | 2 | T |38 ©
Low-Level Vin= TIoL=50 A 4.5 - 0.0 [ 0.1 - 0.1
VoL IoL=24mA 4.5 - - 0. 36 - 0.4 | V
Output Voltage Vinor Vi |Iq=T5mAs1|55| - | - | - | - | Les
3—-State Output * 2 ViN=VH or ViL _ _ - )
Off~State Current | % Vour =V or GND 55 +0.5 +0.5 A
Input Leakage Current In Vin =Vec or GND 5.5 - - +0,1 - *+1.0 .
Icc ViN =Vee or GND 55| - - 8.0 - 80.0
Quiescent Supply Current PER INPUT:V Ix =3.4V _ _ -
Aloc |OTHER INPUT:Vce or GND | 55 135 1.5 |mA

« ] :This spec indicates the capability of driving 500 transmission lines.
One output should be tested at a time for a 10ms maximum duration.

«2:for TC74ACT251 only
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TC74ACT151P/F/FN, TC74ACT251P/F/FN

SYSTEM DIAGRAM

TCT4ACT 151 TCT4ACT251
I g et
; So 7 STROBE
’_—DO_IK: s1 STROBE 5y
51 i E % E . Sy
— S2 4 W
A L{>°T{>°—"‘ —DTP_O:Q oo ——{>‘Ir*3 - Do 6w
: 3 DI _DtT D1
B8 —“'—DOTDc 53 D2 —Z—D{>—< D2
{ > 1 E S4 Ds'—{>{>s—2‘ D3
c J_.DOTD.; S4 " S3
S5 14
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B [ E = DG—D%'S—G D6
12
] s D
s_; 7 —[>{>—s—; D7
AC ELECTRICAL CHARACTERISTICS(C_=60pF, R =500Q, Input t,=t;=3ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve MIN. [ TYP. [MAX.] MIN. [MAX. UNIT
Propagation Delay Time | tpLH +
.0x0. - . . . 13.5
(D-Y. W)+ _— 5.0£0.5 7.5 11.8 1.0
Propagation Delay Time | tpLH
5.0+0. - . 15.8 1.0 18.0
(A,B,C-Y.W)« ¢ pHL 0:£0.5 95
Propagation Delay Time | tpLH +
.0=x0. - . . . 14.0
(D-Y.W) = oL 5.0+0.5 7.8 12.3 1.0
Propagation Delay Time | tpLH +
.0£0. - . . 1. 18.5
(A.B.C-Y.W)* + | tow 5.0£0.5 9.9 16.2 0 ns
Propagation Delay Time | tpLH +
= ’ .0£0. - . . . 11.5
(ST-Y.W) » oL 5.0£0.5 6.3 | 10.1 1.0
t
Output Enable Time s+ t‘; 5.020.5 5.4 | 96| 1.0 | 110
t
Output Disable Time *» t':; 5.0+0.5 59 | 88 | 1.0 | 100
Input Capacitance CIN - 5 10 - 10
Output Capacitance s+ | Cour | - 10 - - - F
Power Dissioat ) TC74ACTI51 = 6 | - = S
ower Dissipation Capacitance CeD TCT4ACT251 = 72 = p py

Note(l) CPD is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccepo=C PD*» Ve fIN+] T
(2) « for TCT4ACTI51 only
»+ for TC74ACT251 only

TOSHIBA CORPORATION
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TC74AC153P / F/FN, TC74AC253P /F/FN

TC74AC153P/F/FN DUAL 4-CHANNEL MULTIPLEXER
TC74AC263P/F/FN DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT

The TCT74AC153 and TC74AC253 are advanced high
speed CMOS DUAL 4-CHANNEL MULTIPLEXERs
fabricated with silicon gate and double—-layer metal
wiring C*MOS technology.

Both achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the 1
CMOS low power dissipations. —p—

The desi?;ner has apchoice of complementary output P(DIP16-P~300A)

(AC153) or 3—state output (AC253).

Each of the data input groups (1C0-1C3, 2C0-2C3) is 16 % 16 @
selected by the two address inputs A and B.

Separate strobes (1G. 2G) are provided for each of the two 1 .
four-line sections.

The strobe (é) can be used to inhibit the data output ; the F(SOP16—P—300) FN(SOL16—P-150)
output of ACT153 is held low and the output of ACT253 is <
held in the high impedance state unconditionally, while the PIN ASSIGNMENT

strobe input is held low.
All inputs are equipped with protection circuit against

static discharge or transient excess voltage. 16 1 [: \/ 716 vee
FEATURES: 8 2[] 115 26
* High Speed «eseveessersasiscssonionsencas tpa=3.9ns(typ.) at Vee=5V 1c3 3] (114 A
e Low Power Dissipation «-s«seceeee Icc=8 1 A(Max.) at Ta=25°C 1cz 4[] 113 2c3
* High Noi.se Immunity «ecseceeeeese Vain =V =28% Voc(‘Min.) 1c1 5 112 2c2
 Symmetrical Qutput Impedance | loy | =1 =24mA (Min.)
v . 1co 6] 111 2c1
Capability of driving 50Q 7
transmission lines. Y C 110 2co
* Balanced Propagation Delays «---- toLH = tpHL GND 8] :] 9 2v
» Wide Operating Voltage Range - V(opr.)=2V~5.5V
* Pin and Function Compatible with 74F153/253 (TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
2
SELECT DATA INPUTS STROBE|  OUTPUT Y TCTaACESS TeT4aczss
= (14) 14)
8 A 09 c1 c2 | c3 G | Ac153 | Ac2s3 /;(24) ?}G% ;B\(z: ?}G—g‘
X X X X X X H L z
L L L X X X L L L RN - EDN L
L L H X X X L H H Ic%%— IC(;:—-;—-* ;
C | | x| | x [ x|t L L ] -]-Wtcf‘—-)— vy
tc 12—
L H X H X X L H H 1c§3—)- e 3) ]
W o | x| x| o] x T L L 2@“% zé'%
H L X x H X L H H 2C0"1 €4
2c$ ] 9,y 2cfil) LY
H H X X X L L L L 20512 2cS12) |
H H X X X H L H H 2ch3] 2c§13)
X:Don't care :High Impedans

TOSHIBA CORPORATION —
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TC74AC153P/F/FN, TC74AC253P/F/ FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 A% *500mW in the range of Ta=
~0.8 — —-40°C~ 65°C. From Ta=65C
DC Input Voltage Viv 0.5 ~Vc+0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~V+0.5 \4 ~10mW/°C_shall be applied
Input Diode Current [ +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Iour +50 mA
DC V-/Ground Current Ic +200 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \%
Input Voltage Vin 0~ Vo \4
Output Voltage Vour 0~ Vo \"%
Operating Temperature Topr —40 ~ 85 C
0~100(V¢=3.3£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vge= 5 %0.5V)
DC ELECTRICAL CHARACTERISTICS
=95% =—40~85% 4
PARAMETER |SYMBOL TEST CONDITION \Y Ta=257C Ta=-40~87¢ UNIT
| MIN. | TYP. |[MAX.| MIN. |[MAX.

: 2.0 1.50 - - 1.50 -
High-TLevel v, sol2w| - | - |Zw| - |V
Input Voltage H 551 385 _ _ 3 85 _

2.0 - - 0.50 - 0. 50
Low—Level : _ _ _ .
Input Voltage Vi g (5) _ _ (1) 2(5) _ (1] gg v
l=-s0uA |50| 20 [ 50| - | 25| -
=—alu . . . - . -
High—Level Vin= 4.5] 4.4 | 45 | - | 4.4 -
Output Voltage | YOH Voor Ve  |loE—4mA 3.0{258 | - - 248 | - M
HEE L o=-24mA | 4.5 3.94 | - - |38 | -
Io=-75mAx 1| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
I =50uA 3.0 - 0.0 0.1 - 0.1
Low~Level v. | = €5 - oo o1 | - |01
utput Voltage o Ioo=12mA [3.0| - - 1036 | - |0.44
Vimor Vi 13 odma | 45| - | - |036| - |o044|V
Io,=T5mAx 1| 5.5 - - = - 1.65
3—State Output * 2 Vin=V i or VL _ _ _
Off-State Current | % | Vour=Vee or GND 5.5 *0.5 +0.5
Input Leakage Current In Vin =Vec or GND 5.5 - - *0.1 - *+1.0 A
Quiescent Supply Current Ic Vin =V or GND 5.5 - - 8.0 - 80.0 .

* 1 : This spec indicates the capability of driving 50() transmission lines.
One output should be tested at a time for a 10ms maximum duration.
«2:for TC74AC153 only

TOSHIBA CORPORATION
AC-153



TC74AC153P/F/ FN, TC74AC253P/ F/ FN

SYSTEM DIAGRAM
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TC74AC153P/F/FN, TC74AC253P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R_=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Vee [ MIN, [ TYP. |[MAX.| MIN. [MAX. UNIT
Propagation Delay Time | tpLil 3.3+0.3} - 7.6 14.5 1.0 16.5
(Cn-Y) tplL 5.0x0.5| - 5.0 9.0 1.0 10.3
Propagation Delay Time | tpLu 3.3x0.3] - 10.5 20.5 1.0 23.4
(A, B-Y) tpliL. 5.0+0.5| - 6.6 10.5 1.0 12.0
Propagation Delay Time | tpLH 3.3+£0.3] - 6.8 13.3 1.0 15.2 ns
(G-Y) * t pHL 5.0£0.5| - 4.4 8.0 1.0 9.1
Output Enable Time t pzL, 3.3%£0.3] - 6.6 13.3 1.0 15.2
. t gz 5.0£0.5| - 4.4 8.0 1.0 9.1
Output Disable Time tplz 3.3+0.3 - 5.5 2.0 1.0 10.3
% t iz 5.0£0.5| - 5.0 7.5 1.0 8.5
Input Capacitance Cin - 5 10 - 10
QOutput Capacitance ** | Cour - 10 - - - pF
Power Dissipation Capacitance | Cpp(1) - 54 - - -

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iecepp=C pp* Vo fin+tl oo
(2) + for TC74ACI153 only
«x for TCT4AC253 only

TOSHIBA CORPORATION
AC-155



TC74ACT153P/F/FN, TC74ACT253P /F/FN

TC74ACT153P/F/FN DUAL 4-CHANNEL MULTIPLEXER
TC74ACT253P/F/FN DUAL 4-CHANNEL MULTIPLEXER WITH 3-STATE OUTPUT

The TC74ACT153 and TC74ACT253 are advanced high
speed CMOS DUAL 4-CHANNEL MULTIPLEXERs
fabricated with silicon gate and double—layer metal
wiring C2MOS technology.

Both achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipations. 1

These devices may be used as a level converter for
interfacing TTL or NMOS to High Speed CMOS. The P(DIP16-P-300A)
inputs are compatible with TTL,NMOS and CMOS output

voltage levels.
The designer has a choice of complementary output 16 16
(ACT153) or 3-state output (ACT253).

Each of the data input groups (1C0-1C3, 2C0-2C3) is 1 9
selected by the two address inputs A and B. .

Separate strobes (1G. 2G) are provided for each of the two F(SOP16-P-300) FN(SOL16-P-150)
four-line sections. '

The strobe (G) can be used to inhibit the data output ; the PIN ASSIGNMENT

output of ACT153 is held low and the output of ACT253 is
held in the high impedance state unconditionally, while the

strobe input is held low. 16 1[] 16 vce
A!l i!}puts are equippefd with protection circuit against 8 2[] 15 23
static discharge or transient excess voltage. 3 14
FEATURES: res 3 A
. ngh Speed ................................. tpd=5.4ns (ty-p) at VCC=5V 1C2 4 E 13 2C3
¢ Low Power Dissipation s«+«esseeeeeee Icc=8 4 A(Max.) at Ta=25C 1c1 S C 12 2c2
* Compatible with TTL outputs-:-- ViL =0.8V (M.ax.) 1co 6] N 2ct
Vi =2.0V (Min.) 7
» Symmetrical Output Impedance - |1 oH |=IoL=24mA(Min.) 1Y O 10 2co
Capability of driving 50Q GND 8 (] 9 2y
Bal 4P Del transmission lines.
* Balanced Propagation Delays ++--+ tpLH=tpHL
« Pin and Function Compatible with 74F153/253 (TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
SELECT DATA INPUTS STROBE|  OUTPUT Y TCT4ACT153 TCT4ACT253
B A co c1 c2 c3 G | ACTI53 | ACT253 Al Loy A0 [or o
X x X X X X H L z 8(2—2—-1}6? 8(2—-)-41}6?
) I m r
L L L X X X L L L 10N PN
L L H X X X L H H ,cé‘i)_. Cfg‘i)_
L H X L X X L L L ‘Cgi—%— lerm% ey
L] x e x| x| ¢ H H 'Cgi ‘C§3_)"
1C 1C8 5
H L X X L X L L L PREALE N é'm
10) 26 19)
H L X X H X L H H 2C?I~T Cé y
H H X X X L L L L o Ly 2l —2Y
2c412] 2c12)
H H X X X H L H H 2c513) ] 2§
X:Don’t care :High Tmpedans

TOSHIBA CORPORATION
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TC74ACT153P/F/FN, TC74ACT253P /F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —-0.5~6.0 \" *500mW in the range of Ta=
—0.5 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vc+0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 \ -10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Iec +100 mA
Power Dissipation Py 500(DIP)=/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T. 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 4.5~5.5 \4
Input Voltage Vin 0~ V¢ A%
Output Voltage Vour 0~ Vg \'%
Operating Temperature Topr —40 ~ 85 °C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
:2 =4~
PARAMETER [SYMBOL |  TEST CONDITION |y, Ta=25C Ta=—40~85C) i
MIN. |TYP. [MAX.|{ MIN. [MAX.
. 4.5
High-Level _ - -
Input Voltage Vin 515 2.0 2.0 v
4.5
Low—Level _ _ _
Input Voltage Vi 525 0.8 0.8 v
. - IoH=-50y A 4.5 4.4 4.5 - 4.4 -
High—Level Vin= ok il - - v
e R N S IR 1 E
Low-Level Vin= IOLfSOﬂA 4.5 - 0_0 0.1 - 0.1 v
Output Voltage Vou Vg or ViL %& ;%22* 1 g g - - 0'_3 6 _ ? ‘ég
3-State Output x 2 Vin=VH or VIL _ _ _
Off—State Current | % Vour =V or GND 5.5 +0.5 *0.5 A
u
Input Leakage Current In Vin =Vec or GND 5.5 - - +0.1 - +1.0
Icc | Vix =V or GND 551 - - 8.0 - 80.0
Quiescent Supply Current PER INPUT:V N =3, 4V _ _ _
Ales |0THER INPUT:Vce or GND | >0 1.35 L5 |mA

+ ] :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.

+2:for TC74ACT253 only

AC-157

TOSHIBA CORPORATION



TC74ACT153P/F/ FN, TC74ACT253P/F/FN

SYSTEM DIAGRAM

14

TC74ACT153

g

6
|
1C0 %m‘l v

2C0 ——

21 —+—
oc2 121 Same as above block

2C3 ———

2C0
2C1

2C2 —

2C3

TC74ACT253

— 2Y

TOSHIBA CORPORATION
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TC74ACT153P/F/FN

TC74ACT253P/F/FN
AC ELECTRICAL CHARACTERISTICS(C_=50pF, R, =5600Q, Input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve MIN. ] TYP. TMAX. | MIN. [MAX. UNIT
Propagation Delay Time | tpLH -
.0£0. - . 9.7 1.0 11.0
(Cn-Y) - 5.0£0.5|. 6.1
Propagation Delay Time | tpLH +
.0=£0. - . . 1. 13.
(A, B-Y) L 5.0£0.5 7.8 | 11.8 0 3.5
Propagation Delay Time | tpH +
= .0=x0. - . 7 1. 11.
G-y) = . 5.0£0.5 5.6 9 0 0 | ns
Output E i t
utput Enable Time |t 5.0+0.5 - 53 | 83| 1.0 | 95
% t pZH
. . ¢
Output Disable Time | tpiz 50205 - | 54| 75| 1.0 | 85
xx t pHz
Input Capacitance Ciy = 5 10 - 10
Qutput Capacitance *» | Cor - 10 - = - pF
Power Dissipation Capacitance « [ Cpp(1) = 47 = - -
Power Dissipation Capacitancess| Cpp(1) - 50 - - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
e=C P Vo fin+l ¢
(2) + for TCT4ACT153 only
«« for TCT4ACT253 only

TOSHIBA CORPORATION
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TC74AC157P/ F/FN, TC74AC158P/F/ FN

TC74AC157P/E/EN QUAD 2-CHANNEL MULTHEIEE§

TC74AC158P/F/FN QUAD 2-CHANNEL MULT (INVERTING)
The TC74AC157 and the TC74AC158 are advanced high
speed CMOS QUAD 2-CHANNEL MULTIPLEXER's
fabricated with silicon gate and double—layer metal
wiring C2MOS technology. 16

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low Power dissipation.

These devices consist of four 2-input digital

multiplexers with common select and strobe inputs.
The TC74AC158 is an inverting multiplexer while the TC 16 % 16 %
74AC157 is a non—inverting multiplexer.

When the STROBE input is held high, selection of the data
is inhibited and all the outputs go low in the case of the 157
and high in the case of the 158. F(SOP16—P-300) FL(SOL16—P-150)

The SELECT decoding determines whether the A or B

1
P(DIP16—P-300A)

inputs get routed to their corresponding Y outputs.

All inputs are equipped with protection circuits against PIN ASSIGNMENT

static discharge or transient excess voltage.

FEATURES: TC74AC157
. ngh Speed cerssesecstsecsrenseecaeseovensas :4_5ns(typ_) at VCC=5V [\ |
* Low Power Dissipation ;gcd=8ﬂ A(Max.) at Ta=25C SELECT 1 d | 116 vic
« High Noise Immunity «--eseseeeee Vg =Vig =28% Voo (Min. ) 1A 2[}—Ascp—{]1 ST
* Symmetrical Qutput Impedance - | Ioy | =1 oL =24mA(Min.) B 38 A—{]u 4A
Capability of driving 50Q v 4[1—Y B—{]13 48
transmission lines. 2A  S5[}—A Y]z 4Y
* Balanced Propagation Delays -+ toLH = tpHL 2 sf—s A—fu 3
* Wide Operating Voltage Range -+ Vo (0pr)=2V~5.5V
¢ Pin and Function Compatible with 74F157/158 2y 7[—vve—{]w 3B
GND 8 [: l— g 3y

TRUTH TABLE (TOP VIEW)
TCT4AC158
SELECT 1[] []16 Vi
INPUTS OUTPUT ] Vee
14 2[] |asGcp—]15 ST
ST |[SELECT| A B | y(157) | Y(158) 1B 3[}—s AlNu 4
H X X X L H ¥ 4}y B—{]13 48
L L L X L H 2A S[—A Yp—]1z 4
28  6[}—{B Al— 3A
L L H X H L 8 o[ Il
2Y  7[}—dvYB—]w 38
L H X L L H T _
GND  8[] ]9 3y
L H X H H L
X: Don’t Care (TOP VIEW)

TOSHIBA CORPORATION

AC-160



TC74AC157P /F/ FN, TC74AC158P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \% *500mW in the range of Ta=
. —0.5 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0.5 ~Vc +0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vic+0.5 v ~10mW/C_shall be applied
Input Diode Current i +20 mA until 300mW.
Output Diode Current I +50 mA
DC Output Current Lot +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)x/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 \%
Input Voltage Vin 0~ Ve \%
Output Voltage Vour 0~ Ve A\
Operating Temperature Topr —40 ~ 85 °C
0~100( Ve =3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vec= 5 *0.5V)
DC ELECTRICAL CHARACTERISTICS
=2 =-—4(0~85°
PARAMETER |SYMBOL TEST CONDITION vV, Ta=25%C Ta=—40~85C UNIT
CC [ MIN. | TYP. [MAX.| MIN. [MAX.
: 2.0 1.50 - - 1.50 -
High—Level . : _ _ . _
Input Voltage Vi g g % ég _ _ :23 %g _ A
2.0 - - 0.50 - 0. 50
Low—Level . - - . - R
Input Voltage Vi g g - - ? gg - (1) gg v
2.0 L9 2.0 - 1.9 -
: Viem Ioy=—50uA | 3.0 2.9 3.0 - 2.9 -
High~—Level v INT 4.5 4.4 4.5 - 4.4 - v
Input Voltage Ml viorv, [|lw=-4mA [3.0]258 [ - - |24 | -
WAL M y=-24mA | 4.5]3.94 | - - |38 | -
Ioy=—75mA=x*| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 = 0.1
Vi IoL=50uA 3.0 - 0.0 0.1 - 0.1
%ow—l\}evlel Vo INT 4.5| - 0.0 | 0.1 - 0.1 v
nput Voltage y Io.=12mA 3.0 - - 0.36 - 0.44
Viwor Vi (% ZotmA | 45| - - |o036] - |0.44
Io,=T5mAx | 5.5 - - - - 1.65
Input Leakage Current 1IN Vix =V or GND 5.5 - - +0.1 - *+1.0 LA
Quiescent Supply Current Icc Vin =Vee or GND 5.5 - - 8.0 - 80.0

* .This spec indicates the capability of driving 500 transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC157P/F/ FN, TC74AC158P/ F/ FN

IEC LOGIC SYMBOL

TC74AC157 TC74AC158
57T Wlestey 57 UBleslen
seLect (a1 secect g1
2 e L 2 m | 1
1A L.L_1 MUX (4) 1A @ 1 MUX . (4) v
18 %L 1 v 18 %L—- 1 ‘ Y
2a (8L 2a (8 —
28 ssl J 2Y 28 (e) >_.(Zl 2Y
an an _
:: (10) | (9) 3y ;: 10) e~ (9) 3y
4A ——(M) 12 4A (1) 12) —
4w 8 12 4y 4 U3 (12) 7y
SYSTEM DIAGRAM
TC74AC157 TC74AC158
1 1
SELECT __—__—-[>or{>-] sELecr————Do-rD-l
— — 1 !
ST 1_5_4>T T ¢ ST —4{>T O
1A E__M wmw 2
R g e
® ¢
ama S| 2 2
7 _
w S w S \ o
)
aa N YN
— o 9 _
8 X ¢ W g 10 ! v
¢ [
w 4 wm B
12 _
e B ¢ = oy w B ¥ ¥
¢ 6

TOSHIBA CORPORATION
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TC74AC157P/F/FN, TC74AC158P/F/FN

AC ELECTRICAL CHARACTERISTICS(C, =50pF, R =600Q, Input t.=t;=3ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION Ve TMIN. TTYP. [MAX. [ MIN. [MAX. UNIT

Propagation Delay Time | tpLi 3.3£0.3 - 7.2 12.2 1.0 14.0
(A, B-Y) = Lol 5.0£0.5] - 5.5 7.9 1.0 9.1
Propagation Delay Time | tpi 3.3%0.3 - 7.3 12.4 1.0 14.3
(A, B-Y) == tpHL 5.0£0.5| - 5.7 8.2 1.0 9.4

ns
Propagation Delay Time | tpuig 3.3x0.3| - 8.5 14.5 1.0 16.7
(SELECT-Y) tpHL 5.0£0.5| - 6.3 9.1 1.0 10.5
Propagation Delay Time | tpLi 3.3%0.3] - 8.6 14.6 1.0 16.8
(ST-Y) Lo 5.0£0.5| - 6.4 9.2 1.0 10.6
Input Capacitance Cn - 5 10 - 10

Power Dissipation Cim (1) TC74AC157 - 93 - - - pF
Capacitance TC74AC158 - 98 - - =

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
@dzCF’D e Voo fiv +l e /4(per bit)
(2) + for TC74AC157 only
=+ for TC74AC158 only

TOSHIBA CORPORATION
AC-163



TOSHIBA CORPORATION

TC74ACT157P/ F/ N, TC74ACT158P/ F/FN

TC74ACT157P/FE/FEN QUAD 2-CHANNEL MULTIPLEXE
TIPLEXE

TC74ACT158P/F/FN QUAD 2-CHANNEL MUL

R
R (INVERTING)

The TC74ACT157 and the TC74ACT158 are advanced high
speed CMOS QUAD 2-CHANNEL MULTIPLEXER’s
fabricated with silicon gate and double—layer metal
wiring C2MOS technology.

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low Power dissipation.

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

These devices consist of four 2-input digital
multiplexers with common select and strobe inputs.

The TC74ACT158 is an inverting multiplexer while the
TC74ACT157 is a non—inverting multiplexer.

When the STROBE input is held high, selection of the data
is inhibited and all the outputs go low in the case of the
ACT157 and high in the case of the ACT158.

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:
o High Speed «seeeeescerens tpa=5.Ins (typ.) at Voo =5V
* Low Power Dissipation Icc=8 1 A(Max.) at Ta=25C
¢ Compatible with TTL outputs------ ViL =0.8V (Max.)
Vix =2.0V (Min.)
¢ Symmetrical Output Impedance -+ |1 oH|=IoL=24mA(Min.)
Capability of driving 50Q
transmission lines.
» Balanced Propagation Delays «+--- tpLH=tpHL
* Pin and Function Compatible with 74F157/158

P(DIP16—P—-300A)

F(SOP16-P-300) FN(SOL16—-P—150)

PIN ASSIGNMENT

TRUTH TABLE

INPUTS OUTPUT
ST |SELECT| A B8 | Y(157) | Y(158)
H X X X L H
L L X L H
L L H X H L
L H X L L H
L H X H H L
X: Don’t Care

TC74ACT157

SELECT 1[}—— 116 Vee
1A 2[}—{asap—]15 ST

1B 3[—B A—{]14 4A
1Y 4[—Y B—]13 48
A 5[—A Y—{]12 &Y
28 6[1—{8 A—{]11 3A
2Y  71[}—YyB—{]w0 38
GND &[] | 9 3y

(TOP VIEW)

TC74ACT158

SELECT 1[—-1 ]16 Vee

1A 2[}—{ascp—]i5 ST
1B 3[}—B A—]14 4A
13% 40—y B—{]13 48
2A 5[} A Yp{]u 4
28 6[}—{8 Al—{]11 3A
Y 1[}—yvBj—]w0 38

GND  8[] L Ho av

(TOP VIEW)

AC-164




TC74ACT157P/F/FN, TC74ACT158P/F/ FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 \% *500mW in the range of Ta=
05 VvV —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vec*0.5 v to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~Vc+0.5 \ —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Iec +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 \
Input Voltage Vin 0 ~ Ve v
Output Voltage Vour 0~ Ve \Y
Operating Temperature Topr —40 ~ 85 C
Input Rise.and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
=95 ——40~
PARAMETER |[SYMBOL TEST CONDITION \V/ Ta=257C Ta=—40~85C UNIT
| MIN. | TYP. [MAX.| MIN. |[MAX.
. 4.5
High—Level _ _ —
Input Voltage Vi 525 2.0 2.0 v
4.5
Low—Level _ _ —
Input Voltage Vi 52 5 0.8 0.8 | V
. _ lo=-50uA | 45| 4.4 | 45 | - | 4.4 -
High—Level Vin o il _ _ v
Ouiput Voltage | Yo | viyor vi |i0=Toma. |53 | 2 | T |88 S |V
Low—Level Vin= TIoL=50pu A 4.5 - 0.0 | 0.1 - 0.1
V IoL=24mA 4.5 - - 0. 36 - 0.44 | V
Output Voltage oL Vigor Vi Io.=75mA#* | 5.5 - - — - 1. 65
Input Leakage Current Iin Vin =V or GND 5.5 - - +0.1 +1.0 A
Icc | Vin =Vce or GND 55| - | - | 80| - | s0.0]”
Quiescent Supply Current PER INPUT:VIN =3, 4V _ _ _
Alec |oTHER INPUT:Voc or GND | 55 135 L5 JmA

s« 1This spec indicates the capability of driving 50Q transmission lines.

One output should be tested at a time for a 10ms maximum duration.

AC-165
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TC74ACT157P/F/FN, TC74ACT158P/F/FN

IEC LOGIC SYMBOL

ST

7]

1A
1B
2A
2B
3A

3B 10

mw M

4B

¢

SELECT ‘_______{>oﬁ>_‘
— 15 '

$

SELECT

¢
¢

¢

ST

1A

18

2A

2B

3A

3B

4A

4B

15 -
¢

Iy

bty

¢

$

<

TC74ACT157 TC74ACT158
5T U5)p] EN 5T WBnden
seLect Y a1 seLect {L_{g1

1 @ LI1 MUX . (4) 1 2 Ll1 MUX . 4) <
18 L)——: 1 LA 18 S-L-: 1 B
2A (6 | 7 2 ) 7) 5o
A o) () 3y A o) ~ (9 3y
n » b

PTE) _(12) 4y o (3) ~.(12) v

SYSTEM DIAGRAM
TC74ACT157 TC74ACT158

TOSHIBA CORPORATION
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TC74ACT157P/F/FN, TC74ACT158P/F/FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R, =600Q, Input t,=t,=3ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL | TEST CONDITION Voo MIN. TYP | MAX. | MIN. | MAX. UNIT
Propagation Delay Time | t; u
(A, B-Y) * o 5005 — | 55 | 80 | 10 | 91
Propagation Delay Time | t;
(A, B-Y) ** toHL 50+05[ — 5.8 8.6 1.0 9.8
Pr tion Delay Tim t
P ELECT 3 1) * Con 5005 — | 69 | 114 | 10 | 130
ns
Propagation Delay Time | t,
pafSELECT_{ Ty ** t‘;;f 50+05 — 74 | 119 | 10 | 185
Propagation Delay Time | t
T T o 5005 — | 68 | 108 | 10 | 123
Propagation Delay Time | t
PR by 5005 — | 72 | 113 | 10 | 128
Input Capacitance Cinv — 5 10 — 10
Power Dissipation Cep (1) TC74ACT157 — 50 — — — pF
Capacitance TC74ACT158 — 51 — - —

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Icen=Cr * Vaoe fiv +1qc /4(per bit)
(2) = for TC74ACT157 only
+» for TCT4ACT158 only

TOSHIBA CORPORATION
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IV/FAVIOUF I TITN, 1G/SAVIOIF T TN,
TC74AC162P/F/FN, TC74AC163P/F/FN

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER
TC74AC160P/F/FN DECADE, ASYNCHRONOUS CLEAR
TC74AC181P/F/FN BINARY, ASYNCHRONOUS CLEAR
TC74AC162P/F/FN DECADE, SYNCHRONOUS CLEAR
TC74AC163P/F/FN BINARY, SYNCHRONOUS CLEAR

The TC74AC160, 161, 162 and 163 are advanced high
speed CMOS SYNCHRONOUS PRESETTABLE

COUNTERs fabricated with silicon gate and double-layer
metal wiring C®MOS technology.

They achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation.

The TC74AC160/162 are BCD decade counters and the
TCT74AC161/163 are 4 bit binary counters. -

The CK input is active on the rising edge. Both LOAD and CLR
inputs are active when low.

Presetting of all four IC’s is synchronous to the rising
edge of CK.

The clear function of the TC74AC162/163 is synchro—
nous to CK, while the TC74AC160/161 are cleared
asynchronously.

Two enable inputs (ENP and ENT) and CARRY
OUTPUT are provided to enable easy cascading of
counters, which facilitates easy implementation of n—bit
counters without using external gates.

All inputs are equipped with protection circuits against

1

F(SOP16—P-300)

P(DIP16—P-300A)

1 1

FN(SOL16-P-150)

PIN ASSIGNMENT

static discharge or transient excess voltage. CLRI[] ]]6(\./:%% Ay
FEATURES: cK2] J15™ outeur
* High Speed fmax=170MHz(typ.) at Voc=5V A3 []14Q4
* Low Power Dissipation - Iec=8 1 A(Max.) at Ta=25C DATA | B4[] 113Qe | out-
¢ High Noise Immunity -eceeoeeevneeee Vg =V =28% Voo (Min.) IN | cs] []12Qc | PUTS
« Symmetrical Output Impedance -} Iy | =I o =24mA (Min.)
Capability of driving 50 oeQ i1 Qo
apability of driving 50Q Enp7(] 10 ENT
transmission lines. 0 9 (575
* Balanced Propagation Delays -+« tpLH S tpHL GND8 9 LOAD
* Wide Operating Voltage Range - Vo (opr)=2V~5.5V (TOP VIEW)
* Pin and Function Compatible with 74F 160/161/162/163
IEC LOGIC SYMBOL
TC74AC160 TC74AC161 TC74AC162 TC74AC163 .
G TUNSE iy SRAL ;?Tm—\
m(&l M1 -_'g)tu‘
(o)
M2 § 2
ol o %19 Jgﬁm PRSI T8
o 2 osroaet o i
] 3, Kb s34+
PRLIEN [y () 20, Al ES_O—T:
e ] "’Lﬁ; 3:. Ay SO —
- ] 5| {
o8] B —20o MO [451)

TOSHIBA CORPORATION
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/F/ FN, TC74AC163P /F/ FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —-0.5~6.0 \" xE()Or%W in th} rang?]‘ of Ta=
0.5 — —40°C~ 65°C. From Ta=65C
DC Input Voltage Viy 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~Vc+0.5 \Y% ~10mW/°C shall be applied
Input Diode Current Iik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +125 mA
Power Dissipation B, 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec TL 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2.0~5.5 \"%
Input Voltage Vin 0~ Vo \Y%
Output Voltage Vour 0~ V¢ \'
Operating Temperature Topr -40 ~ 85 °C
0~100(Vc=3.3£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER [SYMBOL | TEST CONDITION |y Ta=25%¢ Ta=—40~85C/ i
O [ MIN. | TYP. [MAX.| MIN. [MAX.
: 2.0 1.50 - - 1.50 -
High-Level . ¥ - - : -
Input Voltage Vi g (5) g ég _ _ g ég _ v
2.0 - - 0.50 - 0.50
Low—-Level . _ _ . _ -
Input Voltage Vi gg _ B (1) gg - (1] gg v
2.0] L9 2.0 - 1.9 -
v Ioy=—50uA |[3.0] 2.9 3.0 - 2.9 -
I(-)Iigh—L\e’:le Vort IN™ 4.5 | 4.4 4.5 - 4.4 - v
utput Voltage Iov=—4mA |3.0| 2.58 | - - | 248 | -
Vimor Vi 10 " otmA |45 | 504 | - - |38 | -
Ioy=~75mAx | 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
_ IoL=50uA 3.0 - 0.0 0.1 - 0.1
Low-Level Vo, Vin= 45) - Joo o1 | - Joi|y
tput Voltage Io.=12mA [3.0| - - 1036 | — |0.44
Vinor Vi (1O Zotma 45| - - |o3| - |04
Io.=75mAx* | 5.5 - - - - 1.65
Input Leakage Current Iin ViN =Vc or GND 5.5 - - +0. 1 - +1.0 A
Quiescent Supply Current Icc Vin =Vec or GND 5.5 - - 8.0 - 80.0 .

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P /F/FN, TC74AC163P/F/FN

TRUTH TABLE

TC74AC160/161 TC74AC162/163 OUTPUTS

INPUTS INPUTS FUNCTION
CLR| LD |ENP|ENT| CK |CLR| LD |ENP|ENT|CK | Qs | Qs | Qc | Qb
Lix | x| x| x]lvo x| x|x{|{f]lucov|iuo]vo]vu RESET TO “0"
HiL| x| x| flHluoixlIx|flals]c|bpD PRESET DATA
HiH| x| Lv|fluwlu]| x| |_f NO CHANGE NO COUNT
HlH|l L x| flulwnw|o] x| f NO CHANGE NO COUNT
Hi{H|H]|H|T]H|H|H|H|_T COUNT UP COUNT
H x| x| x| 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=ENT:Q,*Qg*Qc* Qo+ (TC74AC160/162)
CARRY=ENT-Qa*Qg' Qc*Qp**+*+*(TC74AC161/163)
TIMING CHART (TC74AC160/162: DECADE COUNTER)

R |

s ——_|

A m Y/ DONT CARE UNTIL LOAD GOES LOW 77
o | A VT
e A rIZZZZZZZ 77

o DO O

1
1
ENT : '___
]
o G I O e O
1
L
@« Z2 72 [ 1 I
OUTPUTS '
e 779 A 1 i
1
. ]
@ 2244 L [ 1
1 ] 1
1 | |
CARRY OUTPUT — [
HE A 9 0 1 2 3
A A A o COUNT ! INHIBIT
ASYNC SYNC PRESET
CLEAR CLEAR

(160) (162)

TOSHIBA CORPORATION

AC-170




TC74AC160P / F/ FN, TC74AC161P/F/FN,
TC74AC162P /F/FN, TC74AC163P/F/FN

TIMING CHART (TC74AC161/163:BINARY COUNTER)

CLR ] [
LOAD ﬁ: L]
A m oo DON'T CARE UNTIL LOAD GOES LOW W
oata |8 4 [0 s 0
INPUTS
¢ i P,
o 4 v,
i
] ] l___l———
ENP | | : { ‘ .
ENT [ '] ! | 1
] | H 1
o zZAd . [ LT LT L
« ZA424 | | | | | i
OUTPUTS ! |
@« ZA 2 i | :
! I
© 7 : 1 |
: ! ‘
CARRY OUTPUT 1: : L 3 :13 14 15 0 i 2@
l ioa COUNT vE INHIBIT
ASYNC SYNC PRESET
CLEAR CLEAR
(161) (163)

TOSHIBA CORPORATION
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/EN

SYSTEM DIAGRAM

TC74AC160/TC74AC162

15 CARRY
123507

14

D>— .,

TC74AC160 TC74AC162

*TRUTH TABLE OF INTERNALF/F  [plcklrlTala lolcklrl @ | @
X|X|H||LIHIX| Tl L]|H
el lielsief L] H
HiFlellww|elrlsriel w] L] X:DontCare
X | L] L |INOCHANGE|| L [ 7L | L |{NOCHANGE]

TOSHIBA CORPORATION
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

SYSTEM DIAGRAM

TC74AC161/TC74AC163
c_l_ﬁ:—o——o———p&
ENT —
ENP —
TOAD 15
CARRY
s D257
A
CK Q 14 Qa
A{)%
oR o
CK Q 13 Qe
cS T
L = [
L -—
- E _DRQJ
E HCK Q 12 Qc
. 1
—d>—q,
TC74AC161 TC74AC163
“TRUTH TABLE OF INTERNAL F/F DiCK|Rfa|a|Dlcklr] ala
X|{X|Hf L{H|X|fIH|l L|H
{0 I O R TR O o O A ™
HiTILIH|LH|IFILl H] L X : Don't Care
X 1L | L jInocHancell L || L ||NOCHANGE

TOSHIBA CORPORATION
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TC74AC160P /F/ FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

TIMING REQUIREMENTS(Input tr=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve YD, L IMIT TIMIT UNIT
Minimum Pulse Width | twq,) 3.3+0.3 - 7.0 7.0
(CK) tweH) 5.0%£0.5 - 5.0 5.0
Minimum Pulse Width t 3.3%+0.3 - 7.0 7.0
(CLR)+ Wi 5.020.5 - 5.0 5.0
Minimum Set—up Time ¢ 3.3+0.3 - 11.0 13.0
(LOAD, ENP, ENT) s 5.0+0.5 - 7.0 7.0
Minimum Set—up Time| t 3.3+0.3 - 8.0 8.0 ns
(A,B,C, D) s 5.010.5 - 4.0 4.0
Minimum Set—up Time| ¢ 3.3+0.3 - 6.0 6.0
(CLR)*= s 5.0+0.5 - 4.0 4.0
.. . 3.3+0.3 - 1.0 1.0
Minimum Hold Time th 5 0405 _ Lo Lo
Minimum Removal Time ¢ 3.3%0.3 - 6.0 6.0
(CLR)* Tem 5.0%£0.5 - 4.0 4.0
AC ELECTRICAL CHARACTERISTICS(C_=50pF, R =500Q, Input t,=t;=3ns)
PARAMETER  |SYMBOL |TEST CONDITION Ta=25C Ta=—40~85C |ynyp
Vee | MIN. | TYP. [MAX. | MIN. | MAX.
Propagation Delay Time | tpLH 3.3%0.3] - 8.8 15.8 1.0 18.0
(CK-Q) t pHL 5.0+0.5 - 6.5 9.6 1.0 11.0
Propagation Delay Time | tpLH 3.3£0.3] - 10.4 | 18.4 1.0 21.0
(CK~CARRY, Count Mode) | t pHL 5.0+0.5 - 8.1 11.8 1.0 13.5
Propagation Delay Time | tpLH 3.3%£0.3| - 12.9 | 22.4 1.0 | 25.5
CK-CARRY, Preset MODE){ t 4y, 5.0£0.5] -~ 9.1 13.2 1.0 15.0
ns
Propagation Delay Time | tpLH 3.3£0.3 - 7.5 13.2 1.0 15.0
(ENT-CARRY) t pHL 5.0£0.5 - 5.8 8.3 1.0 9.5
Propagation Delay Time | 3.3£0.3 - | 10.6 | 18.4 | L0 | 210
(CLR-Q)+ pHL 5.0+£0.5! - 7.7 | 1.4 | LO | 13.0
Propagation Delay Time 3.3£0.3] - 12.0 | 21.0 1.0 24.0
(CLR-CARRY). | '#L 5.0+05 — | 86 | 127 | 10 | 145
+ — —
Maximum Clock Frequency | fMax gg;gg gg }ig - gg - |MHz
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 85 - - - P

TOSHIBA CORPORATION
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccaw=Cm * Vo« v+l

When the outputs drive a capacitive load, total current consumption is the sum of Cmp, and Al which is

obtained from the following formula:
In case of TC74AC160/162:

_ Cor , C , Coc . Co» . C
Al =fexe Voo (g + =g+ S L0, Ca )

In case of TC74AC161/163:

C C C C C
Bl =t Ve (g + =+ S+ S04 C00)

Coa~Cqp and Cp are the capacitances at QA~QD and CARRY OUT, respectively.
fck is the input frequency of the CK.

(2 * for TC74AC160/161 only
* * for TC74AC162/163 only

TOSHIBA CORPORATION

AC-175



TC74AC160P/F/ FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

SWITCHING CHARACTERISTICS TEST WAVEFORM

CLEAR MODE (TC74AC160/161)

COUNT MODE (Fig. 1)
tun tat (Fig. 4)
'—— Vee Vee
CR  \ /
cx_/ 50% soss K 50% /
GND GND
trn tTNL
- v v
cc
Q. 90% 9096 oM
50% 50% o 50%
CARRY 10% 10% V. aND
Yem
‘ toun Vou
Q 50%
CARRY
tome Vou
PRESET MODE (Fig. 2)
P v,
LOAD ce
GND CLEAR MODE (TC74AC162/163)
(Fig. 5)
/———_——- VGC
A~D CLR 50% [ 50%
GND
4 t
Vee Vee
50%  \
cK CK
—/ GND GND
touns
¢ Vou Vou
Q, 0% Q,
CARRY \
CARRY . Vo Vo
CASCADE MODE (Fig. 6)
COUNT ENABLE MODE (Fig. 3) {Fix Maximum Count)
/—— Vee / Vee
ENP
Nt 50% N 50% j ENT 50% \ 50%
< GND —_— \————— GND
tt tn
. —— Vec —— Vou
50% 50% 50% 50%
cK CARRY v
GND oL
toun tone
48 Vou
Q X
{f Voo
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/ F/FN, TC74AC163P/F/FN

TYPICAL APPLICATION

PARALLEL CARRY N-BIT COUNTER

H ! COUNT -
L - DISABLE INPUTS INPUTS INPUTS
——————————\ ————A—— —————Ane
L] L] L]
LD A cC O LtDABCD LLDABCD
“— ENP — ENP ENP
H:COUNT ___ | ENT CARRY ENT CARRY ENT CARRY }|— —- NEXT STAGE
L . DISABLE
— CK — CK — CK
CLR Q4 Qg Qc Qo CLR Qa Qg Qc Qo CLR Qa Qg Qc Qo
RN P HER
N — 4 N
OUTPUTS OUTPUTS OUTPUTS
CLR -
CK -
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TC74AC164P /F/FN

8-BIT SHIFT REGISTER(S—IN,P-0UT)

The TC74AC164 is an advanced high speed CMOS 8-BIT
SERIAL-IN PARALLEL-OUT SHIFT REGISTER
fabricated with silicon gate and double—layer metal
wiring C®MOS technology.

It achieves the high speed operation similar to 14
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation. 1

It consists of a serial—in,parallel-out 8-bit shift P(DIP14—-P-300)

register with a CLOCK input and an overriding CLEAR
input.Two serial data inputs(A,B)are provided so that one 14 @ 14%
may be used as a data enable.

All inputs are equipped with protection circuits against 1

static discharge or trasient excess voltage.
F(SOP14-P-300) FN(SOL14—P-150)

FEATURES: ‘ PIN ASSIGNMENT
« High Speed wreeeersesereerecseenecnnenee figax=170MHz(typ.) at Vec=5V
¢ Low Power Dissipation - oo Iec=8 1 A(Max.) at Ta=25C A . S
* High Noise Immunity «eeeeevevesene Vg =V =28% Voo (Min.) g J14 Ve
+ Symmetrical Qutput Impedance | Iy | =IoL =24mA(Min.) B 20 113 QH
Capability of driving 50Q aa 3] )12 QG
transmission lines.
* Balanced Propagation Delays « toLH S tpHL a8 4 it oF
+ Wide Operating Voltage Range -+ Vi (opr)=2V~5.5V ac s (j [J10 QE
e Pin and Function Compatible with 74F 164 ap 6 ] iE CLR
GND 7 ] s cK
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUTS o
— SERIAL IN CLR R SRGS
CLR | CK ———— QA | @8 | - | GH ok &_boy
(n
A —d
L X X X L L L s & l . 3 qa
H | L | x X NO CHANGE E; as
H | T | L X L TQAn 1 - 1 acn ® o5
H | | x L L | QAn | -~ | QGn ok QE
H | | H H H | QAn | - | QGn ™) of
X: Don’t Care LEEYY

QAn~QGn: The level of QA~QG, respectively,before the most recent
positive edge of the clock.

TOSHIBA CORPORATION
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TC74AC164P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —-0.5~6.0 v *500mW in the range of Ta=
P —40°C~ 65°C. From Ta=65C
DC Input Voltage Viv 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 Vv -10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Lok +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Iec +200 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 A%
Input Voltage Vin 0~ Vo \Y%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 C
) . 0~100(V:=8.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
=2 =—40~85%
PARAMETER |[SYMBOL | TEST CONDITION |y Ta=25% Ta=—40~85Clnir
CC | MIN. | TYP. |[MAX.| MIN. [MAX.
. 2.0 | 1.50 - - 1.50 -
High—Level . ¥ - - 3 -
Input Voltage Vin g g g ég _ _ g zl;g _ v
2.0 - - 0. 50 - 0.50
Low—Level . _ _ g _ g
Input Voltage Vi g g - _ (1) gg _ (1) 2(5) v
2.0 L9 2.0 1.9 -
v, Ioy=—-50uA 3.0 2.9 3.0 - 2.9 -
High~Level Vo IN© 4.5 4.4 4.5 - 4.4 - v
Output Voltage Vygor Vi Ioy=—4mA 3.0 2.58 - - 2.48 -
Ioy=-24mA |[4.5| 3.94 = - 3.80 -
Ioy=—T5mAx| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
_ IoL=50uA 3.0 - 0.0 0.1 = 0.1
Idgw—L%}le% VoL Vin= 4.5 - 0.0 | 0.1 - 0.1 v
tput Voltage Io.=12mA 3.0 - - 0.36 - 0.44
Vimor Vie O Zouma  |45| - - |o36| - |04
Io.=7omAx |5.5 - - - - 1. 65
Input Leakage Current INn ViN =V or GND 5.5 - - +0.1 - +1.0 A
Quiescent Supply Current Icc Vix =Vee or GND 5.5 - - 80| - 80.0 .

* ‘This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-179
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TC74AC164P/F/FN

SYSTEM DIAGRAM

CLR

SERIAL
INPUTS

TIMING CHART

LR LJ

INPUTS

A
SERIAL l

.........

QUTPUTSy  ========q

..........

—‘L‘ CLEAR

TOSHIBA CORPORATION

AC-180




TC74AC164P /F/FN

TIMING REQUIREMENTS(Input t-=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL [TEST CONDITION Vo VP LIMIT TIMIT UNIT

Minimum Pulse Width | twq) 3.3%£0.3 - 9.0 10.0
(CK) twa) 5.010.5 - 5.0 6.0
Minimum Pulse Width tw 3.3+0.3 - 7.0 7.0
(CLR) WL 5.0+0.5 - 5.0 5.0
. . _ . 3.3+0.3 - 7.0 7.0

Minimum Set—up Time| tg 50405 _ 40 4.0 ns
. . . 3.3%+0.3 - 1.0 1.0
Minimum Hold Time th 50405 _ Lo Lo
Minimum Removal Time N 3.3%0.3 - 8.5 8.5
(CLR) rem 5.010.5 - 5.0 5.0

AC ELECTRICAL CHARACTERISTICS(C_=50pF,R_=500Q,Input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL [TEST CONDITION Voo [ MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
Propagation Delay Time | tpLH 3.3+0.3] - 9.6 16.3 1.0 18.6
(CK-Q) tpHL 5.0£0.5| - 6.6 9.8 1.0 11.2
ns
Propagation Delay Time bl 3.3+0.3] - 9.7 16.0 1.0 18.0
(CLR-Q) P 5.0%£0.5 - 7.6 11.5 1.0 13.1
. 3.3%0.3| 45 100 - 45 -
Maximum Clock Frequency | fmax 5.0+0.5 80 150 _ 80 — MH:z
Input Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 110 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

ICC(DI)=CH) . Va:' fl.\' +Im

TOSHIBA CORPORATION

AC-181



TC74AC166P/F/FN

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

The TC74AC166 is an advanced high speed CMOS 8 BIT
PARALLEL/SERIAL-IN, SERIAL-OUT SHIFT REGISTER
fabricated with sillicon gate and duble-layer metal wiring
C2MOS technology.

It achieves the high speed operation similar to 16
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation.

It consists of parallel-in or serial-in, serial-out 8-bit
shift register with a gated clock input and an overriding P(DIP16-P~300A)
clear input. The parallel-in or serial-in modes are

controlled by the SHIFT/LOAD input. When the SHIFT/

LOAD input is held high, the serial data input is enabled 16 16

and the eight flip—flops perform serial shifting on each

clock pulse. When held low, the parallel data inputs are 1 1

enabled and synchronous loading occurs on the next clock

pulse. Clocking is accomplished on the low—to—high F(SOP16—-P-300) FN(SOL16—P-150)
transition of the clock pulse. The CLOCK-INHIBIT input

1

should be shifted high only while the CLOCK input is held

high. A direct clear input overrides all other inputs, PIN ASSIGNMENT

including the clock, and sets all the flip—flops to zero.

Functional details are shown in the truth table and the st 1 d 16 Vee

timing charts. -

All inputs are equipped with protection circuits against A 2] 15 S/L

static discharge or transient excess voltage. 8 3] 14 H

FEATURES: c 4[] 13 QH

. High Speed f(\mx=170MHz(Typ.)at Vee=5V

¢ Low Power Dissipation =++s+seeee Icc=8 £ A(Max.)at Ta=25C 0 5[] 126

* High Noise Immunity s++esceeeeeeee VaiH=ViL 28% Vee (Min.) CK INH 6 [] 1M F

* Symmetrical Output Impedance -+ | Iy ]=‘I‘OL=24mA§Min.) cK 7 10 E
Capability of driving 50Q -
transmission lines. GND 8 E § CLR

* Balanced Propagation Delays -+ tpLH = tpHL

* Wide Operating Voltage Range *** Vc (opr)=2V~5.5V (TOP VIEW)

* Pin and Function Compatible with 74HC166

IEC LOGIC SYMBOL

— SRG8
CLR (Ts“; R
s/t t M1(SHIFT)
M2(LOAD)
ek inW 0 =
cx }>c3/1..
1 o
St 8; 1,3D
A @) 2,30
B ,3D
T 2,3
p 8
g QO
e (1
G 12)
n 04 (13) au
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AC74AC166P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Voo —0.5~6.0 v *500mW in the range of Ta=
— ~40°C~ 65°C. From Ta=65"C

DC Input Voltage Vin 0.5 ~Vge +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 \' —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T. 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \%
Input Voltage Vin 0~ Vo v
Output Voltage Vour 0~ Ve \"
Operating Temperature Topr —40 ~ 85 °C

‘ , 0~100( Ve =3.3+0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vge= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |[SYMBOL | TEST CONDITION |y Ta=25C Ta=—40~85C| N1
CC | MIN. | TYP. [MAX.| MIN. |[MAX.

. 2.0 1.50 - - 1.50 -
High—Level g g _ _ y _ v
Input Voliage | VI8 IR I

2.0 - - 0. 50 - 0.50
Low—Level . _ — ¥ _ ¥
Input Voltage Vi gg - - (1) gg - (l) gg A
2.0l L9 | 2.0 1.9 -
Ve Ioy=—50A |3.0] 2.9 | 3.0 - 2.9 -
High—Level v INT 4.5] 4.4 4.5 - 4.4 - v
Input Voltage M voorV. |low=—4mA [3.0[2s8| - - |24 -
WL Moy=-24mA [ 4.5]3.94 | - - |38 | -
Ioy=—T5mA=*|{ 55| - - - 3.85 -
2.0 - 0.0 | 0.1 - 0.1
Vie IoL=50uA 3.0 - 0.0 | 0.1 - 0.1
%ow—I\Jzevlel Vo IN= 45| - 0.0 | 0.1 - 0.1 v
nput Voltage Ioo=12mA 3.0 - - 0.36 - 0. 44
Viwor Vi & _omA | &5| - | - | 03| - |04
Io,=75mAx |55| - - - - 1.65
Input Leakage Current IN ViN =V or GND 5.5 - - 0.1 - *1.0 A
Quiescent Supply Current Icc Vin =Vec or GND 5.5 - - 8.0 - 80.0 .

* :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC166P/F/FN

TRUTH TABLE

INPUTS
INTERNAL OUTPUT
CLEaR | SHIFT/ | cLock | . . | SERIAL | PARALLEL OUTPUTS
LOAD INH. IN Acceeeeens H QA QB QH
L X X X X X L L L
H X X i X X No change
H L L _f' X Q eerernene h a b h
H H L I H X H QAn QGn
H H L 1 L X L QAn QGn
H X H X X X No change
X : Don’t care
- TR h : The level of steady state input voltage at inputs A through H respectively

TIMING CHART

CLOCK

CLOCK INHIBIT —\

[ 1

nnnnnonnnuuyyuuryruuuy

CLEAR

7

SERIAL INPUT

1

SHIFT/LOAD

1

JANARRRRNARNRRNNNNY

N\NERNNCOD

T CARE UNTIL S/C GOES “L° \\\\\

ENANANANNNNNNNNNNNN

ANV AEEERERRARARRRR RN

JAANEARARARNARNNAN

AN E AN

AENERNARRARRRNN RN

ANARIANRARANRNAAN

ANEE SERIRTRIRRRRRARRNRRRNANNRNNNWN

PARALLEL

INPUTS E

AJEUARARARNRRNNRRNNNNY

AN NN\

UAERRRARERANRRNARNANNNN

ANLARARRAANANNNN

N\MVEREN\\\N

LI

NARLARARNARANNNNN

NEENN\N\N

IR

JARMARRRNNANANANN

NWERNNNN

ANRANATANRRRANARRARANANN

OUTPUT QH

-
CLEAR

T

‘L|H|L|H|L L|H|

!

SERIAL SHIFT

t
INHIBIT
LOAD

SERIAL SHIFT
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G81-0v

NOLLYVHOCH0OD vaiHs0.

PARALLEL INPUTS

A 8 c D E F G H
2 3 4 6 10 1 12 1
) PD ) PO PD PD PD PD
SERIAL 1 13
wpur —o—>o—p Q1—P % D Qg—10 Gy LI D Qg—D Qg—D Q, —{>o—{>o—aq,
L —L —] —L —L — —{L L
cK cL cK cL CK CL €K CL CK CL CK CL cK CL cK cL
1 e 11 11 P 11
SHIET 15 — i ) s T i 5|
T
/LOAD Do
cLock INTERNAL CIRCUIT OF F/F
cLock 6 oL —>
~INHIBIT Qn
PD
9 ! oL —-
CleAR — o >o— o r N :

¢
-

Ad

WVHOVIAQ WILSAS

Nd/4/d9919v¥L01



AC74AC166P/F/FN

TIMING REQUIREMENTS (Input t. =t =3ns)

= 5 = P~
PARAMETER | SYMBOL | TEST CONDITION | v Ta=25°C Ta=—40~85%C)
cc TYP. | LIMIT LIMIT
Minimum Pulse Width |  tygy 3.3%0.3 - 7.0 7.0
(CK) tweL) 5.0+0.5 - 5.0 5.0
Minimum Pulse Width ¢ 3.3+0.3 - 8.0 8.0
(CLR) WL 5.0%0.5 - 5.0 5.0
Minimum Set-up Time t 3.3%0.3 - 8.0 8.0
(SLPI) s 5.0+0.5 - 4.0 4.0
Minimum Set-up Time ¢ 3.3%0.3 - 7.0 7.0
(S/LY s 5.0+0.5 - 4.0 4.0 ns
Minimum Hold Time ¢ 3.3+0.3 - 0.5 0.5
(SL,PY) h 5,0+0.5 - 0.5 0.5
Minimum Hold Time t 3.3£0.3 - 1.0 1.0
(S/L) h 5.0+0.5 - 1.0 1.0
Minimum Removal Time t 3.3+0.3 - 4.0 4.0
(CLR) rem 5.0+0.5 - 1.5 1.5
AC ELECTRICAL CHARACTERISTICS (C_ =50pF,R, =500Q,Input t =t, =3ns)
PARAMETER SYMBOL | TEST CONDITION | v Ta=25C Ta=—40~85Cl ynir
MIN. [ TYP. [MAX.| MIN. [MAX.
Propagation Delay Time t pLH 3.3+0.3| - 9.4 | 16.1 | 1.0 | 18.3
(CK-QH) t pHL 5.0%0.5| — | 6.6 | 10.0 | 1.0 | 11.4
ns
Propagation Delay Time ¢ 3.3%0.3] - 9.2 {152 1.0 | 17.4
(CLR-QH) pL 5.0+0.5 — | 6.4 | 9.6 | 1.0 | 10.9
Maximum Clock £ 3.3+0.3| 55 105 - 55 ~ |MHz
Frequency MAX 5.0+0.5| 90 | 150 - 90 -
Input Capacitance CiN - 5 10 - 10 oF
Power Dissipation Capacitance Cpp(1) - 67 - - -

Note(l) C pD is defined as the value of the internal equivalent capacitance which is calculanted from the

operating current consumption without load.

Averating operating current can be obtained by the equation:

Tecem=CpPp Vo “fintlec
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TC74AC174P/F/FN

HEX D-TYPE FLIP FLOP WITH CLEAR

The TC74AC174 is an advanced high speed CMOS HEX
D-TYPE FLIP FLOP fabricated with silicon gate and
double—layer metal wiring C*°MOS technology.

It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL, while maintaining the CMOS low
power dissipation.

Information signals applied to D inputs are transferred to the Q
outputs on the positive going edge of the clock pulse.

When the CLR input is held low, the Q outputs are in the low logic
level independent of the other inputs.
All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

o High Speed «-e»eererreeveesessessuneenne fi123=180MHz(typ.) at Voc=5V

* Low Power Dissipation -+ - Ioc=8 £t A(Max.) at Ta=25C

* High Noise Immunity «-sseeeeeees Vg =VniL =28% Voo (Min.)

+ Symmetrical Output Impedance | oy | =I o, =24mA(Min.)
Capability of driving 50Q
transmission lines.

* Balanced Propagation Delays -+ tpLH = tpHL

* Wide Operating Voltage Range - Vc(opr)=2V~5.5V

* Pin and Function Compatible with 74F 174

P(DIP16—P—300A)

F(SOP16-P-300) FN(SOL16-P-150)

PIN ASSIGNMENT

CLR 1 C—-\‘}_—jlﬁ Vee
ar 2 [ []15 Q8
D1 3 [ [] 14 D6
D2 4[] 113 Ds
a2 5[ 12 a5
D3 6 [] 11 D4
a3 7E []10 04

GND 8 (] [19 ck

(TOP VIEW)

TRUTH TABLE

IEC LOGIC SYMBOL

INPUTS OUTPUT
— FUNCTION
CLR D cK Q

L X X L CLEAR

H L f L -

H H 1 H -

H X 1 On | NO CHANGE

X : Don’t care

cr U R
ck L c1
o1 8 6 1) g
p2 & |5 g
p3 & | (1) g3
a0 (1) o
) (12) g5
ps {14) | (15) g

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TC74AC174P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \Y *500mW in the range of Ta=
05 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~Vc +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 \4 =10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW. ,
Output Diode Current Tk *50 mA
DC Output Current Tour +50 mA
DC V/Ground Current [ec +200 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 A%
Input Voltage Vin 0~ Vg A%
Qutput Voltage Vour 0~ Vo \Y
Operating Temperature Topr —~40 ~ 85 C
0 ~100(V=3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0 ~ 20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=25¢ Ta=—40~85Cl it
CC| MIN. [ TYP. [MAX.| MIN. [MAX.
. 2.0 1.50 - - 1. 50 -
High -Level Vin 30210 - - l2w| - |V
Input Voltage 5.5 3.85 - - 3.85 -
2.0 - - 0.50 - 0.50
Low-—Level . _ _ : _ ‘
Input Voltage Vie g g _ _ (l) gg _ [1) 2(5) v
2.0 L9 | 2.0 - 1.9 -
Ve Ioy=—50A [3.0| 2.9 | 3.0 - 2.9 -
High-Level - INT 4.5 4.4 4.5 - 4.4 - v
Output Voltage M Vyor vy, |lo=—tmA [30[2388 [ - - |24 -
Iy=-24mA | 4.5 3.94 - - 3.80 -
Ioy=-T5mAx| 55| - - - 3.85 -
2.0 - 0.0 | 0.1 - 0.1
_ IoL=50uA 3.0 - 0.0 0.1 - 0.1
Low-—Level Vo, Vin= 45| - |00 o1 | - ol |y
utput Voltage Io=12mA .0 - - 0.36 - 0. 44
Viwor Vi | & oima | 45| - - |03 | - |044
Ion=75mAx |5.5 - - - - 1.65
Input Leakage Current TN Vin =V or GND 5.5 - - +0.1 - +1.0 A
Quiescent Supply Current Icc Vin =Vee or GND 5.5 - - 8.0 - 80. 0 K

* :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC174P/F | FN

SYSTEM DIAGRAM

D1 D2 D3 D4 Db D6
3| ‘ 4| e| 11| 13| 14|

pR pR pR pR pR pR
in o el
§
Q2

[ T
R

Q6

cK Q

e (BT
!

TIMING REQUIREMENTS(Input tr=t;=3ns)

. Ta=25C Ta=-40~85C
PARAMETER SYMBOL {TEST CONDITION Voo TP CIMIT TIMIT UNIT

Minimum Pulse Width | tw) 3.3%0.3 - 7.0 7.0
(CK) twH) 5.0+0.5 - 5.0 5.0
Minimum Pulse Width ¢ 3.3%0.3 - 7.0 7.0
(CLR) W(L) 5.010.5 - 5.0 5.0
.. _ . 3.3%0.3 - 7.0 7.0

Minimum Set—up Time| tg 50405 _ 40 4.0 ns
.. . 3.3%+0.3 - 1.0 1.0
Minimum Hold Time th 5 0405 _ 1o 10
Minimum Removal Time ¢ 3.3+0.3 - 6.0 6.0
(CLR) rem 5.0%£0.5 - 3.5 3.5

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R_=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL|{TEST CONDITION Ve | MIN. [ TYD. [MAX.| MIN. [ MAX. UNIT
Propagation Delay Time | tpL 3.3%0.3] - 8.5 14.4 1.0 16.6
(CK-Q) t pHL 5.0£0.5| - 6.7 9.6 1.0 11.0
n
Propagation Delay Time £ oL 3.3+0.3 - 8.2 13.9 1.0 16.0 s
(CLR-Q) o 5005 - | 63 | 9.0 | 1.0 | 104
. 3.3+0.3] 60 110 - 60 -
Maximum Clock Frequency famax 5 0+0.5 90 150 _ 90 — MHz
Input Capacitance CiN — 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 74 - - = P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
ICC(‘K)I)=CPD . V(I:'f]N +1 CC/G(Per F/F)
And the total Cpp when n pes of Flip Flop operate can be gained by the following equation.
Cpp (total)=34+40 « n

TOSHIBA CORPORATION
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TC74ACT174P/F/EN

HEX D-TYPE FLIP FLOP WITH CLEAR

The TC74ACT174 is an advanced high speed CMOS HEX
D-TYPE FLIP FLOP fabricated with silicon gate and
double-layer metal wiring C*MOS technology.
It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL, while maintaining the CMOS low 16
power dissipation.
These devices may be used as a level converter for 1
interfacing TTL or NMOS to High Speed CMOS. The P(DIP16—-P-300A)
inputs are compatible with TTL, NMOS and CMOS output
voltage levels.
Information signals applied to D inputs are transferred 16 13@
to the Q outputs on the positive going edge of the clock
pulse. ] 1 1
When the CLR input is held low, the Q outputs are at a
low logic level independent of the other inputs. F(SOP16-P-300) FN(SOL16-P-160)
All inputs are equipped with protection circuits against
static discharge or transient excess voltage. PIN ASSIGNMENT
FEATURES: '
. High Speed -o-'ooot'conc:-0000000.0--000-.-0. fMAx=155MHz (typ') at chzsv "c'rﬁ 1 E 18 Vee
* Low Power Dissipation «-ssseesesesses Joc=8 £ A(Max.) at Ta=25°C a1 2] a8
+ Compatible with TTL outputs = Vj =0.8V(Max.) 18
Viy=2V(Min.) D1 3 [] 4 D8
* Symmetrical OQutput Impedance | Ioy | =Io,=24mA (Min.) D2 4[] 13 D6
Capability of driving 50Q az 6 [] 12 Q5
i transmission lines. D3 6 [] 1 D4
* Balanced Propagation Delays =+ ty 5= toy, a 7] 10 o4
* Pin and Function Compatible with 74F 174
GND 8 q 9 CK
(TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
INPUTS OUTPUT
p— FUNCTION — (1
CR| D | ck | a CLR fgtr_;’
cK c1
L X X L CLEAR 01 Q) s @) o
~ o2 4 —(5) o2
H L I L - o3 & [ ) o3
pa S (10 g4
H H 1 H - ps {8 | (12) ¢
ps L1 |—{15) qg
H X 1 an | NO CHANGE
X : Don‘t care

TOSHIBA CORPORATION
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TC74ACT174P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee ~0.5~6.0 \'% *SOOI%W in .éheF rang?r of Ta.z
0.5 ~ —40°C~ 65°C, From Ta=65
DC Input Voltage Vin 0.5 ~Voc+0.5 \4 to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vo+0.5 \% —10mW/°C should be applied
Input Diode Current Ik +20 mA up to 300mW.
Output Diode Current Tk +50 mA
DC Output Current Tour +50 mA
DC Vc/Ground Current Iec +150 mA
Power Dissipation B 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Veo 4.5~5.5 \
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Vo v
Operating Temperature Topr —40 ~ 85 °C
Input Rise and Fall Time | dt/dv 0~10 ns/v
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=—40~85C
PARAMETER |SYMBOL TEST CONDITION ; UNIT
Vee [MIN. [ TYP. [MAX.| MIN. [MAX.
. 4.5
High—Level 3 - - -
Input Voltage Vin 52 5 2.0 2.0 v
Low—-Level v 4‘15 _ - 0.8 - 0.8 v
Input Voltage L 5.5 . -9
High—Level Vin= Iw::so LA |45 4.4 4._5 - 4.4 -
B ettage | Vau | Voo vy [ImoamA 63|50 C (gm | o
Low—Level Vi Io=80uA (45| - |00 |01 | - |01
Output Voltege | Y0 | vyyorvy, [JoRERR, 1281 2 | 2 |0F) 2 @Y
Input Leakage Current INn Vin =V or GND 5.5 - | x01f - |10 A
T | Vin =Ve or GND 55| - | - | 80| - | 80.0]“
Quiescent Supply Current PER INPUT:Vc=3.4V _ _ _
Al. |OTHER INPUT:Veg or GND_| >3 1.3 L5 |mA

* :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TG74ACT174P/F/FN

SYSTEM DIAGRAM

D1 D2 D3 D4 Db D6
R 3i-' 4%_} 8| : 1| : 1) : |

pR pR pR pR LDR LDA
—Hc CcK 0-| [ccxﬁ-l cK @
7
Q2

1T
TR

Q5 Q6

cK Q@

K o "IF
1

TIMING REQUIREMENTS(Input t-=t;=3ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION Ve YD, LIV TIMIT UNIT
Minimum Pulsé Width | twq) + _
(CK) tWe 5.0£0.5 5.0 5.0
Mimmur?CPulje Width twaLy 5.0+0.5 _ 5.0 5.0
Minimum Set-up Time| tg 5.01+0.5 - 3.5 8.5 ns
Minimum Hold Time th 5.0%0.5 - 2.0 2.0
Minimum Removal Time _
(CLR) trem 5.0+0.5 3.0 3.0
AC ELECTRICAL CHARACTERISTICS(C,_=50pF, R, =500Q, Input t.=t{=3ns)
' Ta=25C Ta=—40~85C
PARAMETER SYMBOL {TEST CONDITION Ve [ MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
Propagation Delay Time | tyiH
.00, - . . . .

(CK—Q) -y 5.0+0.5 7.1 10.1 1.0 11.5 y
Propagation Delay Time + _

(CTR-Q) t pHL 5.0+£0.5 : 7.4 11.8 1.0 13.5
Maximum Clock Frequency | fyax 5.0£0.5| 85 140 - 85 - |MHz
Input Capacitance CiNn - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) = 32 = py — p

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
e0=CpD * Voo o f N +I ¢ /6(per F/F)
And the total Cpp when n pcs of Flip Flop operate can be gained by the following equation.
Cpp (total)=20+12+n

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TC74AC175P/F/EN

QUAD D-TYPE FLIP FLOP WITH CLEAR

The TC74AC175 is an advanced high speed CMOS
QUAD D-TYPE FLIP-FLOP fabricated with silicon gate
and double—layer metal wiring CMOS technology.

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

These four flip—flops are controlled by a clock input (CLOCK)
and a clear input (CLEAR).

The information data applied to the D inputs (1D thru 4D) are
transferred to the outputs (1Q thru 4Q and 1Q thru 4Q) 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.

1
P(DIP16-P-300A)

1 1

F(SOP16—P-300) FN(SOL16—P-150)

PIN ASSIGNMENT

FEATURES:
o High Speed «eeeessesereesssesemcuenenne fmax=170MHz(typ.) at Vee=5V — N\
CLR 1
* Low Power Dissipation «-+=«essseeee Ioc=8 1 A(Max.) at Ta=25C a ﬁ 11 vee
« High Noise Immunity - eereree Vi =ViL =28% Voo (Min. ) o 2] J15 04
* Symmetrical Output Impedance -] Iy | =1 =24mA (Min.) a1 3[] 114 Q4
: Capability of driving 50Q D1 4[] []13 D4
transmission lines. D2 5[] 112 D3
* Balanced Propagation Delays -+ toLH = tpHL @ e[ ik a3
* Wide Operating Voltage Range - V(opr.)=2V~5.5V
* Pin and Function Compatible with 74F175 02 7[] 110 03
GND 8] 19 ¢k
(TOP VIEW)

TRUTH TABLE

IEC LOGIC SYMBOL

___INPUTS OUTPUTS |\ cTION
ClR| D |ck|l @ | Q
L x| x| L |H CLEAR
HiL| ] L]|H —
H|H|FlHw|L] —
H | X |3 | Q. | Q. |NO CHANGE

X : Don't care

(WAL
CK—(LELC‘
4 r (2 Q1
p1-4L Jdwo @ ai
(1)
(5) ——= Q2
wo Lo
(12) a3
> iy 03
Q4
D4 U2 Wkri
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TC74AC175P /F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \Y% *500mW in the range of Ta=
05— —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 Vv ~10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Lok +50 mA
DC Output Current Lour *50 mA
DC V/Ground Current Ic +9200 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0~5.5 \%
Input Voltage Vin 0 ~ Vg \Y
Output Voltage Vour 0~ Ve \Y
Operating Temperature Topr —40 ~ 85 ‘C
) 0~100( Ve =3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 %0.5V)
DC ELECTRICAL CHARACTERISTICS
=925% =—40~
PARAMETER ([SYMBOL TEST CONDITION v, Ta=25¢C Ta=—40~85C UNIT
o TYP. [MAX.| MIN. [MAX.
. 2.0 - - 1.50 -
High—Level ) - _ —
Input Voltage Vi g g - - g Elig - A%
2.0 - 0.50 - 0. 50
Low—Level . _ : _ :
Input Voltage ViL g g _ (l) gg _ (l) gg v
2.0 2.0 - 1.9 -
Ve Ion=—50uA | 3.0 3.0 - 2.9 -
High-Level v INT 4.5 4.5 - 4.4 - v
Output Voltage Mo oor V. |low=—4mA [3.0 - - lea] -
WL h=-24mA | 4.5 - - |38/ -
Io[-|=—75mA* 5.5 - - 3.85 -
2.0 0.0 0.1 - 0.1
Ve IoL=50uA 3.0 0.0 | 0.1 - 0.1
8ow—L§>}le% Vo INT 4.5 0.0 | 0.1 - 0.1 v
utput Voltage Ioo=12mA 3.0 = 0. 36 - 0.44
Vinor Vi /% otmA | 4.5 - o3| - |04
Io.=T5mA=x | 5.5 - - - 1. 65
Input Leakage Current Iin Vi =V or GND 5.5 - +0.1 - +1.0 A
Quiescent Supply Current Iec V|:\v =Vcc or GND 5.5 - 8.0 - 80.0 s

* :This spec indicates the capability of driving 50() transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TCTAACITSPFIFN _

SYSTEM DIAGRAM

Dt D2 D3 D4
4 5 12 13
iR - J‘>——D:
oRa pFRa oRa pRa
cKa cka cka cka
S Rl | |
cK > i !
2 3 7Y6 0 | 1n 15 | 4
a1 ai Q2 a2 Q3 a3 a4 a4
TIMING REQUIREMENTS(Input t.=t;=3ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL |TEST CONDITION Ve YD LIMIT LIMIT UNIT
Minimum Pulse Width | twq) 3.3+0.3 - 7.0 7.0
(CK) twa) 5.0%0,5 - 5.0 5.0
Minimum Pulse Width b 3,3+0.3 - 7.0 7.0
(CLR) WL 5.0+0.5 - 5.0 5.0
i, - 3.340.3 - 12.0 12.0
Minimum Set—up Time ts 5040, 5 _ 6.5 6.5 ns
.. . 3.3%+0,3 - 0.0 0.0
Minimum Hold Time th 50%0.5 _ 0.0 0.0
Minimum Removal Time N 3.3%0,3 - 7.0 7.0
(CLR) rem 5.0%0,5 - 5.0 5.0

TOSHIBA CORPORATION
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TC74AC175P /F/FN

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R_=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40~85C
PARAMETER SYMBOL |TEST CONDITION Vee | MIN. | TYP. [MAX.| MIN. [MAX. UNIT
Propagation Delay Time | tp.1 3.3+0.3] - 8.2 13.9 1.0 16.0
: (CK-Q, Q) t pHL 5.0+0.5 - 6.1 8.7 1.0 10.0
ns
Propagation Delay Time | tpiii 3.3%0.3] - 7.8 13.3 1.0 15.3
(CLR-Q, Q) t L 5.0£0.5| - 6.1 8.7 1.0 10.0
. 3.3%£0.3] 40 80 - 40 -
Maximum Clock Frequency | fmax 5.0+0.5 80 150 _ 80 _ MH:z
Input Capacitance CiNn - 5 10 = 10 F
Power Dissipation Capacitance | Cpp(1) - 85 — - - p

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iocepp=CpD * Vc « £ n +1 ¢ /4(per bit)
And the total Cpp when n pcs. of F/F operate can be gained by the following equation:
Cpp (total)=35+50 * n
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TC74ACT175P/F/FN

QUAD D-TYPE FLIP FLOP WITH CLEAR

The TC74ACT175 is an advanced high speed CMOS
QUAD D-TYPE FLIP-FLOP fabricated with silicon gate
and double—layer metal wiring CMOS technology.

It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL while maintaining the CMOS low
power dissipation. 1

These devices may be used as a level converter for o
interfacing TTL or NMOS to High Speed CMOS. The P(DIP16-P-300A)
inputs are compatible with TTL,NMOS and CMOS output
voltage levels. 16 % 16 %

These four flip-flops are_controlled by a clock input
(CLOCK) and a clear input (CLEAR). 1

The data applied to the D inputs (1D thru 4D) are 1

transferred to the outputs (1Q thru 4Q and 1Q thru 4Q) on b _p_
the positive-going edge of the clock pulse. F(SOP16-P-300) FN(SOL16-P-150)

Reset is accomplished when the clear input is taken low,
and all Q outputs are kept in low level regardless of other

input conditions. PIN ASSIGNMENT
All input are equipped with protection circuits against
static discharge or transient excess voltage. - /]
CLR 1[] 118 vee
FEATURES: a1 2] 16 Q4
o High Speed «eeeseesesssercacnsucesencnens fiupx=160MHz (typ.) at Voc=5V w3 Hu W
* Low Power Dissipation sssssssssseeeee Icc=8 # A(Max.) at Ta=25°C o1 4[] 13 D4
¢ Compatible with TTL outputs *++= Vi =0.8V(Max.) B
V=2V (Min.) b2 5[] 112 03
* Symmetrical Output Impedance «| Ioy | =I o =24mA(Min.) G2 6] 11 a3
Capability of driving 50Q a2 7[] [J10 a3
transmission lines.
GND 8 9 K
* Balanced Propagation Delays «+ toLH = toHL C e ¢
* Pin and Function Compatible with 74F 175 (TOP VIEW)
TRUTH TABLE IEC LOGIC SYMBOL
cm%s R
INPUTS OUTPUTS CK P C1
S —=— FUNCTION al r
CLR| D |CK| Q Q . @ g1
L | x| x| L | H]| cLEAR e @ i
HlL|F[tL|H - oM — &
D2 SHONGY]
H|H | F|H|L — - { (0 g3
— D3 —— (1) a3
H X |7} | Q. | Qv |NO CHANGE (15) gi
X : Don't care D4 12 L. (19 Gg

TOSHIBA CORPORATION
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TC74ACT175P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Voo —0.5~6.0 v *SOOTCW in éheF mng?l‘ of ’é‘az
_ ~ —40°C~ 65°C. From Ta=65"
DC Input Voltage Vin 0.5 ~Vc 0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \% —10mW/°C should be applied
Input Diode Current Ik +20 mA up to 300mW.
Output Diode Current Tk +50 mA
DC Output Current Iour +50 mA
DC V/Ground Current I +200 mA
Power Dissipation B 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 4.5~5.5 \'
Input Voltage Vin 0 ~ Ve \Y%
Output Voltage Vour 0~ Ve \'
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~10 ns/v
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40~85C
PARAMETER |[SYMBOL TEST CONDITION UNIT
Voo [MIN. [ TYP. [MAX.| MIN. [MAX.
. 4,5
High—Level 3 - - -
Input Voltage Vin 5_15 2.0 2.0 v
4.5
Low-Level 3 _ _ _
Input Voltage Vi 5.15' 0.8 0.8 |V
. - Ion=—50uA | 4.5 4.4 4.5 - 4.4 -
High-Level Vou | UN= loi=—24mA |45|304| - | - |38 | - |V
Output Voltage O | Vyor Vi, 1%:.75m Ax|55]| - - - |38 | -
Low—Lovel Vi lo=80uA [45] - 00 [o1 [ — (o1
Output Voltage | VO | vior vy, {&ﬁgﬁﬁ* g2l | 2% C |
Input Leakage Current In ViN =V or GND 5.5 - +0.1| - *+1.0 A
Ie | Vin =Veo or GND 55| - | - | 80| - | 80.0]*
Quiescent Supply Current PER INPUT:V:=3.4V _ — -
Al | OTHER INPUT:Veg or GND | %5 1.35 1.5 |mA

* :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-199
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TC74ACT175P/F/FN

SYSTEM DIAGRAM

D1 D2 D3 D4
4 5 12 13
— 1
CLR
DQ D'a D" a Da
ck @ H cK T cK @ cKa
9 N ' _l hl
cK > : i J
2 Y 7Yt 0|n 5| u
at @ a2 a2 a3 a3 a4 o
TIMING REQUIREMENTS(Input t=t;=3ns)
Ta=25°C Ta=-40~85C
PARAMETER SYMBOL |TEST CONDITION Veo VD TIVIT TIMIT UNIT
Minimum Pulse Width | twq) _
(CK) twaih 5.0£0.5 5.0 5.0
Minimum Pulse Width _

(m) tw) 5.010.5 5.0 5.0
Minimum Set—up Time| tg 5.0%£0.5 - 4.0 4.0 ns
Minimum Hold Time th 5.010.5 - 1.0 1.0
Minimum Removal Time

(EL—R—) trem 5.0-':0.5 - 4.0 4.0

TOSHIBA CORPORATION
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TC74ACT175P/F/FN

AC ELECTRICAL CHARACTERISTICS(C, =50pF, R =5000Q, Input t,=t;=3ns)

Ta=25"C Ta=—40~85C
PARAMETER SYMBOL (TEST CONDITION Ve | MIN. [ TYP. [MAX.| MIN. [MAX. UNIT
Propagation Delay Time | tpy + _
(CK-Q.9) -y 5.0£0.5 6.9 11.0 1.0 12.5 -
Propagation Delay Time | tpLy
— 2 .0%+0. - . . . .
(TTR-Q.Q) -y 5.01+0.5 6.5 10.4 1.0 11.8
Maximum Clock Frequency | fyax 5.0£0.5| 80 145 - 80 - |MHz
nput Capacitance Cin - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) = 46 = = - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Ioccew=CPD *» Voo £ v+ ¢ /4(per F/F) )
And the total Cpp when n pes of Flip Flop operate can be gained by the following equation.
Cpp (total)=25+2] e n

TOSHIBA CORPORATION
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TOSHIBA CORPORATION

TC74AC240P [ F  FW, TC74RC241P [ F I FW,

TC74AC244P |F/FW

L

OCTAL BUS BUFFER
TC74AC240P/F/FW INVERTED, 3-STATE OUTPUTS
TC74AC241P/F/FW NON—-INVERTED, 3-STATE QUTPUTS
TC74AC244P/F/FW NON—-INVERTED, 3-STATE OUTPUTS

The TC74AC240, 241 and 244 are advanced high speed
CMOS OCTAL BUS BUFFERs fabricated with silicon
gate and double—layer metal wiring C?MOS technology.

They achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation.

The 74AC240 is an inverting 3—state buffer having two
active—low output enables. The TC74AC241 and
TC74AC244 are non—inverting 3—state buffers that differ
only in that the 241 has one active—high and one active—
low output enable, and the 244 has two active—low output
enables.

These devices are designed to be used with 3—state
memory address drivers, etc.

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

P(DIP20-P-300A)

F(SOP20-P~-300) FW(SOL20—P-300)

TRUTH TABLE

FEATURES: INPUTS OUTPUTS
© High Speed »seesreserseesseusessessesenes tpd=4.0ns(typ.) at Voc=5V g | o Y. [vos
« Low Power Dissipation -s-+++-e--- Ioc=8 £ A(Max.) at Ta=25C An - .
« High Noise Immunity oo V=V =28% Vee(Min.) L H]LJLIH
» Symmetrical Output Impedance «| Iy | =Io.=24mA(Min.) L H H H L
Capability of driving 50Q H L X Y4 Y4
. transmission lines. A :for TC74AC241 only
* Balanced Propagation Delays -+ toLH = tpHL AN for TCT4AC240 only
» Wide Operating Voltage Range - Vi (opr)=2V~5.5V X :Don't Care
¢ Pin and Function Compatible with 74F 240/241/244 Z . High Impedance
PIN ASSIGNMENT(TOP VIEW)
TC74AC240 TC74AC241 TC74AC244
1G 1 E——\/_hzo Vee 1G 1 d_\.f_:] 20 Ve 1G 1 [—U——:\zo Vee
1a1 2] \<}>-]19 2G 1A1 2 Ejlg\ <HJ11 26 141 2] -\<b-]19 2G
2¥4 3 [ []18 171 2va 3 [ \— []18 1v1 2va 3 []18 171
12 4 %] \Zk}jn 200 a2 4 DS ]17 20 12 4 [—{ﬂ\ X717 280
23 5 [ 16 1¥2 2v3 5 [ ;]16 1Y2 2v3 5 ] []16 1v2
1A3 6 E{ﬁc:%:k]-] 15243 13 6 E—ﬁj\\%j 15243 1A3 6 L—_—[ﬂ\ R H 15 243
2v2 7 \ 114 173 2y2 7 \ J14 1v3 av2 7 [ \_ 114 1v3
1A4 8 [{ﬂ—\%jm 202 1a4 8 &\ %j 13242 A4 8 E—[ﬁ_—\ 213 202
2v1 9 ] 112 174 2v1 9 [ (12 1v4 2v1 9 [ (712 1v4
GND 10 ] 11 2a1  anp 10 11 2a1 ano 10 111 2a1

AC-202




TC74AC240P /F | FW, TC74AC241P /| F/ FW,

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 \" *500mW in the range of Ta=
—0.5 ~ —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vi 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 A% —10mW/°C shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current I +200 mA
Power Dissipation P, 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2.0~5.5 \%
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Vg A%
Operating Temperature Topr —40 ~ 85 °C
0~100(V-=3.3%£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL TEST CONDITION v, Ta=25¢C Ta~—40~85C UNIT
CC | MIN. | TYP. |[MAX.| MIN. [MAX.
. 2.0 | 1.50 - - 1.50 -
High—Level . 3 — - ) -
Input Voltage Vin g g % ég _ _ :2; ég _ v
2.0 - - 0. 50 - 0. 50
Low—Level . - N 5 - X
Input Voltage Vi g g _ _ (1) gg _ (l) gg v
2.0 L9 2.0 - 1.9 -
Vi Ioy=—-50uA |3.0] 2.9 3.0 - 2.9 -
I(')I&gh“L&V(il Va,{ INT 4.5 4.4 4.5 - 4.4 v
tput Voltage Ioy=—4mA 3.0 2.58 - - 2.48 -
Vimor Vo [0 "otma |45 304 | - - |38 /| -
Ioy=—T5mAx| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
V= IoL=50uA 3.0 - 0.0 | 0.1 - 0.1
Bﬁw_Lve} Vo IN= 4.5 - 0.0 0.1 - 0.1 v
tput Voltage Io.=12mA 3.0 - - 0.36 - 0.44
Vinor Vi | Zoma | 65| - - |03 | - |04
Io.=75mAx |5.5 - - - - 1. 65
3-State Output VIN=VH or VI _ - -
Off-State Current log Vour=V¢ee or GND 5.5 *0.5 *5.0 A
Input Leakage Current| Iy | Vin=V ccor GND 551 - | - |01 - [=*10]|”“
Quiescent Supply Current Icc Vin=V cor GND 5.5 - - 8.0 - 80.0

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-203
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TC74AC240P | F/ FW, TC74AC241P /F/ FW,
TC74AC244P | F | FW

IEC LOGIC SYMBOL

TC74AC240 TC74AC241 TC74AC244
= (1)

& . ['_eu — ] gl .,lEN l 18 EN

SZ) ;_!'_'l 1v1 1A1 (2) > v ___.l‘& 1w 1A1 L > v _ﬂ' v
::; ") ] < V‘s-@-Wz 1a2 1 0 a2y 09 v

6) 09 (6) 00 8 (0,

pLis— Pt 1¥3 143 2L | 1Y3 1A3 1v3
1A3 12) (8) [{1/]
1ae & V4 1as 18L_1 4 a4 i 1v4
L 26 Mty 5 =fen '
a0 5o 7y w85 :3; 21 w B o8 o
a2 12 () 590 oa2 0 2v2 a0 UL 2v2
243 9 ) 243 (11 __ﬂzya 2A3-0-9-—— .__(Q..zy:;
2a¢ 1 ) 594 2a¢ 1| Olove  2aq 8] |3 ov4

AC ELECTRICAL CHARACTERISTICS(C_=50pF, R_=500Q, lnput t,=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Voo TMIN. T TYP. [MAX. | MIN. [MAX. UNIT
5 ion Delav Time | 1P 3.3+0.3] - 63 | 105 | 1.0 {120
ropagation Uelay T1me |y 5.0+£0.5 - 48 | 70 | 1.0 | 80
. ol o 3.3+0.3] - 70 | 114 | 1.0 | 13.0
Propagation Delay Timé - 5.040.5 - 5.9 75 1.0 8.5
ns °
. t 3.3%0.3 - 8.4 14.0 1.0 16.0
t N
Output Enable Time | - 50405 - | 59 | 87 | 1.0 | 100
. . oLz 3.3+0.3] - 6.4 10.5 1.0 12.0
Output Disable Time | , = 5.0£05 - | 55 | 7.9 | 1.0 | 9.0
Input Capacitance CiN ‘ - 5 10 ~ - 10
Output Capacitance Cour - 10 - = = | pF.
Power Dissipation Capacitance | Cpp(1) ~ 30 - - =

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iocee=Cpp * Voo fin+I oc /8(per bit)
(2) « for TCT4AC240 only
*+ for TCT4AC241/244 only

TOSHIBA CORPORATION
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TG74ACT240P/F/FW, TC74AUTZAP/F/FW,
TC74ACT244P/F/FW

OCTAL BUS BUFFER
TC74ACT240P/F/FW INVERT
P/F/EW IN

D, 3-STATE OUTPUT
TC74ACT241P E

- RTED, 3-STATE Q uTPuT
- D, 3-STATE OUTPUT
The TC7T4ACT240, 241 and 244 are advanced high speed
CMOS OCTAL BUS BUFFERs fabricated with silicon
gate and double—layer metal wiring C?MOS technology.
They achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the

S
S

CMOS low power dissipation. 2

The 74ACT240 is an inverting 3—state buffer having two 1
active-low output enables. The TC74ACT241 and P(DIP20-P-300A)
TC74ACT244 are non—inverting 3—state buffers that differ
only in that the 241 has one active—high and one active— @ @
low output enable, and the 244 has two active—low output 20 20
enables. 1 1

These devices are designed to be used with 3—state F(SOP20-P-300) FW(SOL20-P-300)

memory address drivers, etc.

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

TRUTH TABLE

FEATURES: INPUTS OUTPUTS

. High Speed sesesessecsensensecacirrsnnsenas tpd=5_0ns(typ') at Vcc=5V 5 G° An Yn ’Y'n“

¢ Low Power Dissipation tseeeesseeees Icc=8 4 A(Max.) at Ta=25C

« Compatible with TTL outputs-+- V1. =0.8V (Max.) L HJLILIH

V11 =2.0V (Min.) L|H|H]JH]L

¢ Symmetrical Output Impedance «- |I oH|=IoL=24mA (Min.) H L X z 4
Capability of driving 50Q A for TC74ACT241 only
transmission lines. AA | for TCT4ACT240 only

* Balanced Propagation Delays ++ tpLHS tpHL X Don't Care

* Pin and Function Compatible with 74F240/244 Z  :High Impedance

PIN ASSIGNMENT(TOP VIEW)

TCT4ACT240 TCT4ACT241 TCT4ACT244
1G 1 C«:D*’ 120 vec 18 1 > 120 Ve 16 1 ~ 120 Ve
11 2[R P19 26 1A1 2 [}&-\ <HJ19 26 1A1 2 Eg-\ <b{]19 2G
2¥4 3 18 171 3 18 1Y1 2v4 3 18 111
m: 4 E-B:\%SU 2A4 f:: 4 E-{ﬁf\— gw a4 1A2 4 E-[%?\w%%n 2a4
2¥3 5[] \ gw 1¥2 2v3 5 [] & []16 172 2v3 5 ] \ []16 1v2
1A3 6 E{ﬁz\\\&]-jls w s s DA RH 5208 s s D-&Q—%—j 15 2A3
w2 7 41¥s  2v2 70 J1a1vs  2v2 7 [J14 1v3
1A4 8 [{ﬂ-kzk}jls 242 1a4 8 [-{5-—}2}]13 242 14 8 \] 113 282
1 9] 1121%4  2v1 8 [ 121va 2v1 9 ] 112 1v4
GND 10[] 1n2a1 anp 10[] \—2]- 12a1  ano 10(] \%- 1 2a1

TOSHIBA CORPORATION
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TC74ACT240P/F/FW, TC74ACT241P/F/FW, TC74ACT244P/F/FW

TOSHIBA CORPORATION

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Ve —0.5~6.0 \'A *500mW in th} rang?r of Ta=
C Tnpt Voliage Vo [ s ~Vgws | V| WC-TrromTews
DC Output Voltage Vour ~0.5 ~Vc+0.5 \/ -10mW/°C should be applied
Input Diode Current T +20 mA up to 300mW.

Output Diode Current Tk +50 mA
| DC Qutput Current Lour +50 mA

DC V/Ground Current Ic +200 mA

Power Dissipation B 500(DIP)*/180(SOP) mW

Storage Temperature Tstg —65 ~150 C

Lead Temperature 10sec Ty, 300 C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Voo 4.5~5.5 v

Input Voltage Vin 0~ Vo \%

Output Voltage Vour 0~ Vg v

Operating Temperature Topr —40 ~ 85 °C

Input Rise and Fall Time | dt/dv 0~ 10 ns/v

DC ELECTRICAL CHARACTERISTICS

PARAMETER [SYMBOL|  TEST CONDITION |y Ta257C Ta=—A0~85°C) o
MIN. | TYP. [MAX.| MIN. |[MAX.

. 4.5
High—Level - - -

Input Voltage Vin 5‘25 2.0 2.0 \
Low~-Level Vi 455 _ - 0.8 _ 0.8 | Vv
Input Voltage L 5.5 . .

; = Ion=-50u A 4.5 4.4 4.5 - 4.4 -
High-Level ViN =9 4 = - - v
Output Voltage Vq-i VIH or \7|L }81::—7%2? * 5: g 3'_94 - - g: gg -
Low—Level Vin= Io=50u A 45| - 0.0 {01 - 0.1 ‘

Vo IoL=24mA 45| - - 0. 36 - 0,44 | V
Output Voltage | " | Vijor Vi |13=75mAs 58| - | - | = | - | 165
3—-State Qutput Vin=ViH or ViL - - -
Off—State Current Tz Vour =Vec or GND 5.5 *0.5 £5.0 A
Input Leakage Current In Vin =Vec or GND 5.5 - - +0.1 - +1.0 “
Iec VIN =Vec or GND 5.5 - - 8.0| - 80.0
Quiescent Supply Current PER INPUT:VIN =3,4V _ _ _
Al |OTHER INPUT:Vcc or GND | 35 1.35 L5 |mA

+ :This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-206



TC74ACT240P/F/FW, TC74ACT241P/F/FW, TC74ACT244P/F/FW

IEC LOGIC SYMBOL

TC74ACT240 TC74ACT241 TC74ACT244
-
s ] & T
v 2] (N
PRI I pay ~py NS B w25yl iy, 14142 > v m
1A2 - ;__(LQ. 12 1A2 “w_ | | (6 1v2 1A2 W _f (9 1v2
1a3 &L 173 143 &L L U0 1va
184 L—] 174 144 8| . 4y 1A4 02,y
_
5 Wl 26 M_.E;_—J 5 ™
1) L (9) DY LI oy~ WG WP il 551 0 ,,
::; i > g T :3; 22 — avz 2az 1 () oyp
08 5 19 (5) 5va 22 0y s)
2A3 2v3 2A3 ) G) 2 i 3 2v3
oae 1| 3). 294 2A4 2v4 2A4 |3 o4

AC ELECTRICAL CHARACTERISTICS(C_=b60pF, R_=500Q, Input t,=t;=3ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION (—=—"MIN. | TYP. [MAX.| MIN. [MAX. UNIT
. . tpLH
Propagation Delay Time L 5.0£0.5| - 5.7 8.0 1.0 9.0
. t
Output Enable Time t 5.0£0.5| - 6.0 9.0 1.0 10.5 ns
. . toz
Output Disable Time toz 5.00.5| -~ 5.9 8.5 1.0 10.0
Input Capacitance CIN - 5 10 - 10
Output Capacitance Cout - 10 = = - F
Power Dissipation Capacitance* | Cpp(1) - 25 - - - P
Power Dissipation Capacitance”*[ Cpp (1) - 29 - - =

Note(1) Crp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Icce=Cpp * Vac o £ IN+I c /8(per bit)
(2) + for TCT4ACT240 only
+» for TCT4ACT241/244

TOSHIBA CORPORATION
AC-207



TOSHIBA CORPORATION

TC/8ALZAOF | kI FWN, TG/4AVO4UP | F1FIY,

TC74AC643P / F/ FW

OCTAL BUS TRANSCEIVER
TC74ACZ45P/F/FW 3-STATE,NON-INVERTING
AC640P/F/FW 3-STATE.INVERTING
TC74A0643P/F/FW 3-STATE.INVERTING AND NON- INVERTlNC

The TC74AC245, 640 and 643 are advanced high ‘speed
CMOS OCTAL BUS TRANSCEIVERs fabricated with
silicon gate and double-layer metal wiring C?2MOS
technology.

They achieve the high speed operation similar te
equivalent Bipolar Schottky TTL while mamtammg the
CMOS low power dissipation.

They are intended for two—way asynchton_ous
communication between data busses. The direction of

input.
so that the busses are effectively isolated.

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

FEATURES: o
. High Speed ................................. tpd=3‘9ns(typ') at VCC=5V

¢ Low Power Dissipation «+--+-s=- Ioc=8 £ A(Max.) at Ta=25C
¢ High Noise Immunity «+seeesreesee V=V =28% Vec(Min.)

« Symmetrical Output Impedance - | Iy | =1 =24mA(Min.)
Capability of driving 50Q
transmission lines.

* Balanced Propagation Delays «---- tpLH = tpHL

* Wide Operating Voltage Range -+ Vi (opr)=2V~5.5V

* Pin and Function Compatible with 74F 245/640/643

data transmission is determined by the level of the DIR |

The enable input (G) can be used to disable the dev1ce‘

P(DIP20-P~300A)

1 1
F(SOP20-P-300) FW(SOL20-P-300)

APPLICATION NOTES

1) Do not apply a signal to any
bus terminal when it is in the out
..put mode. Damage may result.
:2) .All floating (high impedance)
bus terminals must have their
. input levels fixed by means of pull
up or pull down resistors or bus
terminator IC's such as the
TOSHIBA TC40117BP.

PIN ASSIGNMENT(TOP VIEW)

TC74AC245

TC74AC640 TC74AC643

OR 10 = [120 Voo DIR 1 = 120 Vee DIR 1 =~ 20 Voo
Al 2] 119 G Al 2 119 G Al 2] J19 G

A2 3(] RH18 81 A2 3E¥_§: ?4'1\318‘31 A2 3[?_5 18 B1
A3 4g T =HH17 82 A3 40 N 17 B2 A3 4 O ::i:)n B2
A4 5E~T_r;-‘ =H16 83 A4 SN 5 ?4'1*:]16 B3 ‘A4 5 N [J16 B3
AS 6 [h = -5 84 AS 6 15 B4 AS 6 0N XH\N1s B4
A6 7N P14 85 A6 7 [ %314 BS A6 70 —“"‘Lju B5
A7 SCT.[;- ?"k:lla B6 A7 BCTP{‘ ?"kjls B6 A7 8 0N '“4*313 B6
A8 QEI‘E‘%]‘Z B7 A8 QEE":_‘.%LLJ 12 87 A8 9L 2 87
GND 10(] 111 88 GND 10(] 111 B8 GND 10(] 011 88

AC-208




TC74AC245P | F/ FW, TC74AC640P /F/ FW,

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve ~0.5~6.0 A% *500mW in the range of Ta=
— —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vin 0.5 ~V°C +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 A% —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current I *+50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +200 mA
Power Dissipation B 500(DIP)«/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vo 2.0~5.5 \4
Input Voltage Vin 0~ V¢ \%
Output Voltage Vour 0~V \"%
Operating Temperature Topr -40 ~ 85 C
0~100(V-=3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vec= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |[v, Ta=25% Ta=—40~85C| ir
O [MIN. [TYP. [MAX.| MIN. [MAX.
: 2.0 1.50 - - 1.50 -
High—Level g g _ _
Input Voltage Vin g g % ég _ g {l;g _ v
2.0 - - 0.50 - 0.50
Low—Level . _ _ g _
Input Voltage Vi gg _ _ (1] gg _ (1) gg v
Iow=-501A %8 :%. :2; 8 - é g
_ =-50u . . . - . -
I(')Iigh“L‘(;V?l Va..| VIN"' 4.5 4, 4.5 - 4.4 - v
utput Voltage Iow=-4mA |3.0] 2. - - 248 -
Vinor Vi |- okmA | 45| 3 - | - |38 -
Ioy=-15mA«| 5.5 - - - 3.85 -
2.0 - 0.0 0.1 - 0.1
Vi IoL=50uA 3.0 - 0.0 0.1 - 0.1
BOW_L({},e% Vo IN= 4.5 - 0.0 0.1 - 0.1 v
utput Voltage =12mA [3.0] - - 103 | — |0.44
Vi or Vi }&=24mA 45| - - o3| - |o044
Io=T5mAs | 5.5 - - - - 1.65
3-State Output ViN=ViH or ViL, - - -
Off-State Current | 1 | Voyr=Vec or GND 55| +0.5 =0
Input Leakage Current| In Vin=V c or GND 5.5 - - +0.1 - *+1.0 #
Quiescent Supply Current | I Vin=V c or GND 5.5 - - 8.0 - 80.0

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-209
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TC74AC245P /F | FW, TC74A0640PIFIFW

TC74AC643P /F/ FW

IEC LOGIC SYMBOL

TC74AC245 TC74AC640 TC74AC643
G
DIR EN1(B
@) EN 2(AB
Al V1 Q B1
@ > :3‘
:J' 82
@
83
A (S)I__ ;j%:m as @ :T_ 95,
as @ :](we (6) :j
5 AS
A6 - P as 2 P
A7 <s)L‘ Q&):‘: ar @ :j(;::
A8 (9)r—ﬂ 3(;) 88 A8 (9) 3(1-1) 68
L T -y
TRUTH TABLE
INPUTS FUNCTION OUTPUTS
G |DIR| ABUS | BBUS | AC245 | AC6B40 | AC643
L L |outPuT | INPUT | A=B | A=B | A=B
L H | INPUT | OUTPUT | B=A | B=A | B=A
H X High Impedance z Z Zz
X D*H" or“L"

Z . High Impedance

AC-210




TC74AC245P /F/ FW, TC74AC640P / F/ FW,

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R_=600Q, Input t,=t;=3ns)
Ta=25C Ta=—40~85C
PARAMETER SYMBOL |TEST CONDITION Ve T MIN_ ] TYP. [MAX_| MIN. [MAX. UNIT
. .o*lt 3.3+0.3] - 7.0 | 109 1.0 | 12.4
Propagation Delay Time | "/ 50405 - | 50 | 75 | 1.0 | 85
. TS 3.3+0.3| - 6.4 | 10.0 1.0 | 11.4
Propagation Delay Time t’:{: 50405 - 48 70 1.0 8.0
ns
. t 3.3+0.3| - 93 | 153 1.0 | 174
Output Enable Time | - 5.0+05] - | 7.1 | 105 | 1.0 | 120
. . t plz 3.3+0.3] - 7.1 114 | 1.0 | 13.0
Output Disable Time | 5.0+05 - | 59 | 87 | 1.0 | 10.0
Input Capacitance Cix [DIR.G - 5 10 - 10
Bus Input Capacitance | C1/0 | An, Bn - 13 = = - F
Power Dissipation Con (1) TC74AC245 - 38 - - = P
Capacitance PP T TC74AC640/643 - 36 - - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
l(x:(:p1)=CPD e Voo fL\~+I o /8(per bit)
(2) « :for TC74AC245/643 only.
«+ : for TC74AC640 only

TOSHIBA CORPORATION
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TC74ACT245P | F/ FW, TC74ACT640P / F/ FW

OCTAL BUS TRANSCEIVER
TC74ACT245P/F/FW  3-STATE,NON-INVERTING
TCI4ACT640P/F/FW  3-STATE,INVERTING

technology.

CMOS low power dissipation.

voltage levels.
They are intended for two—way

input.
so that the busses are effectively isolated.

static discharge or transient excess voltage.

* Balanced Propagation Delays «-- tpLH=tpHL

The TC74ACT245 and 640 are advanced high speed
CMOS OCTAL BUS TRANSCEIVERs fabricated with
silicon gate and double—layer metal wiring C2MOS

They achieve the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the

These devices may be used as a level converter for
interfacing TTL or NMOS to High Speed CMOS. The
inputs are compatible with TTL,NMOS and CMOS output
asynchronous
communication between data busses. The direction of
data transmission is determined by the level of the DIR

The enable input (G) can be used to disable the device

All inputs are equipped with protection circuits against

FEATURES:
 High Speed :esreeeseesseesencasuocsenine tpa=4.7n5 (typ)) at Voo =5V
* Low Power Dissipation ««+«s+seeuee Icc=81 A(Max.) at Ta=25C

* Compatible with TTL outputs------ ViL =0.8V (Max.)
ViH =2.0V (Min.)

* Symmetrical Output Impedance - | I on|=IoL=24mA (Min.)
Capability of driving 50Q
transmission lines.

* Pin and Function Compatible with 74F245/640

P(DIP20-P—-300A)

1 1
F(SOP20-P-300) FW(SOL20-P-300)

APPLICATION NOTES

1) Do not apply a signal to any
bus terminal when it is in the out
put mode. Damage may result.

2) All floating (high impedance)
bus terminals must have their
input levels fixed by means of pull
up or pull down resistors or bus
terminator IC's such as the
TOSHIBA TC40117BP.

PIN ASSIGNMENT(TOP VIEW)

TC74ACT245

DIR ltﬁ ]20 !cc
Al 2] 19 G

A2 3[?? =H18 81
A3 4O =HH17 B2
A4 50 o =16 83
A5 6] ﬁjls B4
A6 70 714 B5
A7 e[$ =13 86
A8 9] =Hf12 87
GND 10[:&5‘1]11 B8

TC74ACT640

DIR 1 1 120 Vee
Al 2] _%ijﬁ

A2 30 = 18 B1
A3 40 o =17 B2
R Yi = FXH 16 83
AS 6O % X\ 15 84
A6 7 [\ FXHH 14 85
A7 8( =H13 86
AS sc\rt;_‘ikjlz B7
GND 10 111 B8

TOSHIBA CORPORATION
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TC74ACT245P / F | FW, TC74ACT640P/ F/ FW

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~6.0 v *500mW in the range of Ta=
- ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vec*0.5 v to 85°C a derating factor of
DC Output Voltage Vour ~0.5 ~Vc+0.5 \ ~10mW/°C shall be applied
Input Diode Current Iik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Loyt +50 mA
DC V/Ground Current Ic +200 mA
Power Dissipation By 500(DIP)=/180(SOP) mW
Storage Temperature Tstg ~65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 \'%
Input Voltage Vin 0~ Ve v
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
PARAMETER [SYMBOL|  TEST CONDITION |y Ta=25% Ta=—40~85C} i
MIN. | TYP. [MAX.|{ MIN. IMAX.
. 4.5
High—Level _ - -
Input Voltage Vi 51 5 2.0 2.0 v
Low~—Level \Y 425 — —_ 0.8 — 0.8 V4
Input Voltage L 55 : :
High—-Level Vin= IG{ZZSO A [4.5) 4.4 4.5 - 4.4 - v
Output Voltage Voi ViHor ViL %g_{lz_%éﬁﬁ . é g 3'_9 4 - - g gg -
Low~Level ViN= IoL=50u A 4.5 - 0.0 | 0.1 = 0.1
Vi IoL=24mA 4.5 - - 0.36 - 0.44 | V
Output Voltage oL Vigor Vi | OL=75$ Ax |55 _ _ iy - 1. 65
3—-State Output Vin=VH or VL _ _ _
Off~State Current | ‘© | Vor=Voe or GND 5.5 0.5 il PN
u
Input Leakage Current I Vin =Voc or GND 5.5 - - +0.1 - +1.0
Icc ViN =V or GND 5.5 - - 8.0/ - 80.0
Quiescent Supply Current PER INPUT:VIN =3.4V _ _ _ \
Alec |0THER INPUT:Vee or GND | 55 135 L5 jmA

* :This spec indicates the cépability of driving 50Q) transmission lines.
One output should be tested at a time for a 10ms maximum duration.

AC-213
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TC74ACT245P | F/ FW, TC74ACT640P/ F/ FW

IEC LOGIC SYMBOL

TC74ACT245 TC74ACT640
DDE 2’: -3 gN i(B
" @a EN 2(A3i -
2 1
Al t vi 4 :I—' B
(3) b2y
a2 P g,
) 19 g
ae @ 9 o
as (©) W oo
e 2 o
a7 ® @
as @ a
TRUTH TABLE
INPUTS FUNCTION OUTPUTS
G |DR| ABUS | BBUS |ACT245|ACT640
L L |outPuT | INPUT | A=B | A=B
L H INPUT | OUTPUT | B=A | B=A
H X High Impedance z z
X 1“H" or “L"
Z : High Impedance

TOSHIBA CORPORATION
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TC74ACT245P | F/ FW, TC74ACT640P [ F/ FW

AC ELECTRICAL CHARACTERISTICS(C_ =50pF, R_=500Q, Input t,=t;=3ns)

Ta=25°C Ta=-40~85C
PARAMETER SYMBOL |TEST CONDITION Ve TMIN. [ TYP. [MAX. | MIN. [MAX. UNIT
Propagation Delay Time :‘;'I‘: 50405 - | 50 | 80 | 10 | 90
. . ** tplH _
Propagation Delay Time - 5.0%£0.5 5.7 8.5 1.0 9.5
: - ns
Output Enable Time tﬁ_{ 5.0£0.5| - 7.3 12.3 1.0 14.0
. . t oLz
Output Disable Time t iz 5.0£0.5| - 6.3 9.7 1.0 1.0
Input Capacitance Cw {DIR. G - 5 10 - 10
Bus Input Capacitance | Cio An, Bn - 13 - = - F
Power Dissipation Con (1) TC74ACT245 - 38 - - - P
Capacitance PO ' TC74ACT640 - 43 - - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Iocepp=Crp * Voo f v +T oo /8(per bit)
(2) « :for TC7T4ACT245 only.
«+ : for TCT4ACT640 only

TOSHIBA CORPORATION
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TC74AC257P/F/ FN, TC74AC258P /F/FN

TC74AC258P/F/FN 2-CHAN

The TC74AC257 and TC74AC258 are advanced high
speed CMOS MULTIPLEXERs fabricated with silicon
gate and double~layer metal wiring C*MOS technolgy.

They achieve the high speed operation similar to equivalent
Bipolar Schottky TTL while maintaining the CMOS low power 16
dissipation.

Each is composed of four independent 2—channel 1
multiplexers with common SELECT and OUTPUT .
E”—"LNABLE(OE). P(DIP16-P-300A)

The TC74AC257 is a non—inverting multiplexer, while the

TCT4AC258 is inverting,

If OE is set low, the outputs are held in a 16 16
high—impedance state. When SELECT is set low, “A”
data inputs are enabled.

Conversely, when SELECT is high, “B” data inputs are

enabled. F(SOP16—P-300) FN(SOL16—P-150)
All inputs are equipped with protection citcuits against

TC74AC257P/F/FN 2-CHANNEL MULTIPLEXERP-—ST
NEL MULTIPLEXER(3-ST INVERTING)

static discharge or transient excess voltage. TRUTH TABLE

FEATURES: INPUTS OUTPUTS

. High Speed ................................ tpd=3'6ns(typ.) at VCC=5V ‘6§ SELECT] A B Y(257) v(258)

« Low Power Dissipation wesee Ic=8 £ A(Max.) at Ta=25C r X X x Z Z

* High Noise Immunity «-eeceeceeeess Vg =V, =28% Vec(Min.)

* Symmetrical Output Impedance | Iy | =1 =24mA(Min.) L L L X L H
Capability of driving 50Q L L H X H L
transmission lines. L H X L L H

* Balanced Propagation Delays - toLH S toHL L H X H H L

*» Wide Operating Voltage Range - Vo (opr)=2V~5.5V

. P —_— : : X . Don't Care
Pin and Function Compatible with 74F 257/258 Z : High Impedance

PIN ASSIGNMENT

TC74AC257 TC74AC258
seecti] ~ 6 veo setecti] M 6 vee
1A 2 15 OE 1A 2] 115 OF
18 3(] 114 4A 18 3] J14 4A
1y 4] 113 48 Y 4 []13 48
2a 5] [J12 4Y 2A 5[] 12 4Y
28 6] 11 3A 28 6] 11 3A
2y 7] w0 38 2y 1 710 38
GND 8 [] 9 3y GND 8 [] 19 3V

(TOP VIEW) (TOP VIEW)

TOSHIBA CORPORATION
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TC74AC257P | F/FN, TC74AC258P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —-0.5~6.0 \% *500mW in the range of Ta=
205 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage VOU'I -0.5 ~VCC+0‘5 A\ ~10mW/°C shall be applied
Input Diode Current i +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Lour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation By 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec Ty 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vo 2.0~5.5 \"
Input Voltage Vin 0~ Vo A%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 °C
0~100(V=8.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER |SYMBOL| TEST CONDITION |y Ta=25% Ta=—A0~85Cl i
C | MIN. | TYP. [MAX.| MIN. |[MAX,
. 2.0 1.50 - - 1.50 -
High—Level : : - - : —
Input Voltage Vi gg {2; ég _ _ g };g _ v
2.0 - - 0.50 - 0.50
Low—Level - — - ) -
Input Voltage Vie g g _ _ (ll gg _ (1) gg v
201 1.9 | 2.0 - 1.9 -
Ve Ion=-50A [3.0] 2.9 | 3.0 - 2.9 -
glilgh_.L\t;v?l Vo INT 4.5 4.4 | 4.5 - 4.4 - v
tput Voltage Ioy=—4mA | 3.0 2.58 - - 2.48 -
Vinor Vi 8 "ofmA | 45| 504 | - - |38 | -
Ion=-75mAx| 55| - - - 3.85 -
2.0 - 0.0 | 0.1 - 0.1
Vi ToL=50uA 0 - 0.0 | 0.1 - 0.1
BOW—LG\!;Ie{ Voo IN= 4.5 0.0 | 0.1 - 0.1 v
utput Voltage Io,=12mA .0 - - 0.36 - 0.44
Vinor Vi {&_gima 45| - | - |o36| - |04
Io,=T5mAx* |55]| - - - - 1. 65
3-State Output ViN=Vi4 or VIL - - _
Off-State Current leg outr=Vec or GND 5.5 *0.3 *5.0 A
Input Leakage Current| I\ Vin=Vcor GND 5.5 - - +0.1 - *+1.0 K’
Quiescent Supply Current Icc Vin=Vccor GND 5.5 - - 8.0 - 80.0

* :This spec indicates the capability of driving 50€) transmission lines.
One output should be tested at a time for a 10ms maximum duration.

TOSHIBA CORPORATION
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TC74AC257P/ F/FN, TC74AC258P/F/FN

(EC LOGIC SYMBOL

TC74AC257

OE MIHTAN EN
seLect U — K

r

MUXD
1w 7 .
184 4

L) oy

_‘ﬂ..sy

_(m..4y

TC74AC258
OE-DN gy
seLect4U— a1
) o
— MUxD>
a2 § N\
18 (3 | 1 v 1Y
Py . N (2)
26| A g
(1 - (@)
:g a9 | 3y
-
A N (12
4p-2 v

SYSTEM DIAGRAM

TCT4AC257

SELECT"_DOJE]

y—

2A

4A

U
e =

TCT14AC258

a 4
H 1
A
38 10

3y

[h4

T Y

5t >0

1A

2

18

3

2A

28

3A

o

4A

48

15

TOSHIBA CORPORATION
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TC74AC257P/F/ FN, TC74AC258P /F | FN

AC ELECTRICAL CHARACTERISTICS(C_=b60pF, R_=600Q, Input t.=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve | MIN. T TYD. [MAX. | MIN, [MAX UNIT
Propagation Delay Time | tpLit 3.3+0.3] - 7.0 14.3 1.0 16.3
(A, B-Y,Y) t pHL 5.0+0.5 - 4.7 7.5 1.0 8.5
Propagation Delay Time | tpLH 3.3+0.3| - 8.6 17.2 1.0 19.6
(SELECT-Y, Y) tptiL 5.0£0.5 = 5.5 9.1 1.0 10.4
ns
. t oL 3.3+0.3 - 7.3 14.0 1.0 16.0
Output Enable Time | , 50105 - | 50 | 79 | 10 | 9.0
. . tplz 3.3+0.3] - 5.6 9.6 1.0 11.0
Output Disable Time | ¢ * 5.0t05] - | 51 | 79 | 10 | 9.0
Input Capacitance CiN - 5 10 . - 10
Qutput Capacitance Cour = 10 = - - pF
Power Dissipation Capacitance | Cpp(1) - 28 - - -

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iec=Cpp * Voo fintl

TOSHIBA CORPORATION
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TC74ACT257P /F/FN, TC74ACT258P /F/FN

TC74ACT257P/F/EN 2-CHANNEL MULTlPLEXERi:& STA )
TC74ACT258P/F/FN 2-CHANNEL MULTIPLEXER(3-STATE,INVERTING)

The TC74ACT257 and TC74ACT258 are advanced high
speed CMOS MULTIPLEXERs fabricated with silicon
gate and double—layer metal wiring C®MOS technolgy.

They achieve the high speed operation similar to

equivalent Bipolar Schottky TTL while maintaining the 16

CMOS low power dissipation.

These devices may be used as a level converter for 1

interfacing TTL or NMOS to High Speed CMOS. The P(DIP16-P—300A)

inputs are compatible with TTL,NMOS and CMOS output

voltage levels.

Each is composed of four independent 2-—channel

multiplexers with common SELECT and OUTPUT 16 16

ENABLE(OE).

The TC74ACT257 is a non— inverting multlplexer while 1 1

the TC7T4ACT258 is an inverting.

If OE is set low, the outputs are held in a F(SOP16—P-300) FN(SOL16—P-150)

high—impedance state. When SELECT is set low, “A”

data inputs are enabled.

Conversely, when SELECT is high, “B” data inputs are TRUTH TABLE
enabled.
All inputs are equipped with protection citcuits against
static discharge or transient excess voltage. — INPUTS OUTPE"TS
. OE |[SELECT| A B | Y(257)] Y(258)

FEATURES:

o High Speed «-sweseseeseseuseensuscssniunnes tpa= ns(typ.) at Voc=5V H X X X Z z

* Low Power Dissipation «------ evveenes Icc=8 4 A(Max.) at Ta=25°C L L L X L H

* Compatible with TTL outputs -+ \ZIL jO.SV(ng.) L L H X H L

Vin =2.0V(Min.)

* Symmetrical Output Impedance +-| log | =IoL=24mA (Min.) L H X L L H
Capability of driving 50Q L H X H H L
transmission lines. X : Don't Care

* Balanced Propagation Delays +-+- toLH S tpHL Z : High Impedance

* Pin and Function Compatible with 74F 257/258

PIN ASSIGNMENT

TC74ACT257 TC74ACT258
SELECT1 ~ 6 Vee seteeti ] N~ 6 veo
1a 2] []15 OE 1A 2] []15 OF
1B 3[ []14 4A 18 3] [J14 4A
v 4] 113 48 Y 4[] 113 48
2a 5[] []12 4Y 2A 5[] []12 4Y
28 6 [] 1 3A 2B 6] , 111 3A
2v 7] [J10 38 2Y 1 [J10 38
GND 8 [] 9 3Y GND 8 [] 79 37

(TOP VIEW) (TOP VIEW)

TOSHMIBA CORPORATION
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TC74ACT257P / F/FN, TC74ACT258P/ F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~6.0 \Y *500mW in the range of Ta=
y 0 E - —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec+0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 v -10mW/°C shall be applied
Input Diode Current Ii +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current Ic +100 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 4.5~5.5 \%
Input Voltage Vin 0~ Ve \%
Output Voltage Vour 0~ Ve \Y%
Operating Temperature Topr —40 ~ 85 °C
Input Rise and Fall Time | dt/dv 0~ 10 ns/v
DC ELECTRICAL CHARACTERISTICS
=25 =—40~85
PARAMETER |[SYMBOL TEST CONDITION Ve Ta=25C Ta=—40 C UNIT
MIN. [ TYP. |[MAX.| MIN. [IMAX.
. 4.5
High—Level — - —
Input Voltage Vi sl 5 2.0 2.0 v
4.5
Low—Level _ _ —
Input Voltage Vie 515 0.8 0.8 v
: = Io=-50 4 A 4.5 4.4 4.5 - 4.4 -
High-Level Vin= ——9 o il - 3 - \V,
Output Voltage Vou ViHor ViL %:: _%gﬁ . g g 3‘_? 4 - — 3 gg -
Low—Level Vin= lo. =501 A 45 - 0.0 101 -4l v
Output Voltage | V% | vy or Vi, %;gggﬁ* é:g - B e . (1]: 46%
3—State Output Vin=Vi4 or VIL _ _ _
Off—State Current l Vour =V or GND 3.5 =0.5 £0.5 A
7
Input Leakage Current In Vin =Vec or GND 5.5 - - +0.1 - *1.0
Iec Vix =Ve¢ or GND 5.5 - - 8.0 - 80.0
Quiescent Supply Current PER INPUT:VIN =3, 4V _ _ -
Alee |OTHER INPUT:Vec or GND | 55 185 L5 |mA

* :This spec indicates the capability of driving 50€} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74ACT257P /F/FN, TC74ACT258P/F/FN

IEC LOGIC SYMBOL

TC74ACT257

CE-UIN gy

SELECT L_.Gl

@ |- MUXD

e o1y
] e
:gﬁ L (9) ay
wa i

BE.MB EN
SELECT-m-—HGI

i

TC74ACT258

MUXD

SYSTEM DIAGRAM

1A

18

2A

2B

3A

3B

4A

4B

2

TCT4ACT 2517

3

1

TCT4ACT258

1A
1 4
1Y 1B
2A
I]\/ 1
2y 28

3A

1

4A

o

2

3

LA
12
g —
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TC74ACT257P | F/ FN, TC74ACT258P/ F/ FN

AC ELECTRICAL CHARACTERISTICS(C_=60pF, R =500Q, Input t.=t;=3ns)

PARAMETER  |SYMBOL|TEST CONDITION—y——yrmo e a0 =85 lunir
Propagation Delay Time | tpLH + _
(A, B_Y,‘%) o, 5.0£0.5 1.0
Propagation Delay Time | tpLH _
(SELECT-Y T) Mowl 5.0+0.5 1.0
ns
Output Enable Time :rﬂ. 5.0£0.5] - 1.0
pH
Output Disable Time | |2 50405 - 1.0
pHzZ
Input Capacitance CiN - 5 10 - 10
Output Capacitance Coutr - 10 - — - pF
Power Dissipation Capacitance | Cpp(1) - - - -

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

Iccew=Cpp * Voo fintl

TOSHIBA CORPORATION

AC-223



TC74AC273P | F/ FW

OCTAL D-TYPE FLIP FLOP WITH CLEAR

The TC74AC273 is an advanced high speed CMOS |
OCTAL D-TYPE FLIP FLOP fabricated with silicon gate |
and double—layer metal wiring C*MOS technology. ,

It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the. | .
CMOS low power dissipation. - 20

Information signals applied to D inputs are transferred 1
to the Q outputs on the positive going edge of the clock P(DIP20-P—-300A)
pulse.

When the CLR input is held low; the Q outputs are at a low logic
level independent of the other inputs. 2 20
All inputs are equipped with protection circuits against

static discharge or transient excess voltage. F(SOP20-P-300) FW(SOL20~P—300)

FEATURES: | PIN ASSIGNMENT

* High Speed «-++++eeenveseeseanesnncunca fmax=170MHz (typ.) at Voc=5V

* Low Power Dissipation Icc=8 1 A(Max.) at Ta=25C — h
* High Noise Immunity V=V =28% Voo (Min.) Cl..:! ; h 20 Vee
« Symmetrical Output Impedance | Ioy | =1L =24mA(Min.) Q 19a8
Jovt A D1 3 ] 18 D8
Capability of driving 50Q D2 4 b 1707

transmission lines.
. ns Q2 s 0 16 Q7
* Balanced Propagation Delays -+ toLH S toHL Q3 6 15 Q6
* Wide Operating Voltage Range - Vi (opr)=2V~5.5V D3 7 H 14 D6
* Pin and Function Compatible with 74F 273 D4 8 h 13 D5
Q4 9 ] 12 Q5
GND 10 D 11 CK
(TOP VIEW)
TRUTH TABLE .. IEC LOGIC SYMBOL
TR
INPUTS OUTPUTS A
=T 5 To | o | FuNcTion, ok ot
k [

[} L 1D Ql
L X X L Clear : p2 4l Q2
— , o3 (8 3
H L _f_ L D“‘L L——QLQ‘
H H | | n - ps-f |02 o
H X RE Q, No change | | o7 00 oy
X : Don't care ' oe -l {0 g

TOSHIBA CORPORATION
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TC74AC273P/F | FW

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE- UNIT
Supply Voltage Range Voo —0.5~6.0 A% *500mW in the range of Ta=
0 ~40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0-5 ~Vec*0-5 - v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~V 0.5 \4 —10mW/°C shall be applied
Input Diode Current Uik +20 mA until 300mW.
Output Diode Current Ik +50 mA
DC Output Current Tour +50 mA
DC V/Ground Current I +900 mA
Power Dissipation Py 500(DIP)*/180(SOP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, . . 300 C
RECOMMENDED OPERATING CON DITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage A 2.0~5.5 \4
Input Voltage ViN 0 ~ Ve v
Output Voltage Vour 0~ Ve v
Operating Temperature Topt —40 ~ 85 °C
. 0~100( V- =3.3£0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 +0.5V)
DC ELECTRICAL CHARACTERISTICS
=2 =40~
PARAMETER |SYMBOL TEST CONDITION V, Ta=25%C Ta=—40~85C UNIT
CC | MIN. | TYP. [MAX.| MIN. [MAX.
: 2.0 ] 1.50 - - 1.50 -
High-Level . ¥ _ - 3 -
Input Voltage Vin gg % ég _ _ g ég _ v
2.0 - - 0. 50 - 0. 50
Low~Level . - ~ X - 5
Input Voltage Vi gg - - (1) gg - (1) gg M
20 19 [ 20| - [ Lo | -
Vie Ioy=-50uA [3.0] 2.9 3.0 - 2.9 -
High-Level v IN= . |4.5] 4.4 | 4.5 - 4.4 - v
Output Voltage M ViorVe |lw=—4mA [3.0| 258 | - - |24 ] -
ML y=-24mA | 4.5]3.94 | - - 380 | -
Ioy=-75mAx| 55| - - - 3.85 -
, 2.0 - 0.0 | 0.1 - 0.1
—_— ToL=50uA 3.0 - 0.0 | 0.1 - 0.1
&“"L‘i}’e% Vo, Vin= Ja5] - Joo0 01| - o1y
tput Voltage - To=12mA .0l - - 0. 36 - 0. 44
Vimor Vi (% Zoima | 45| - - los| - |04
Io,=T5mAx* |55 - - - - 1.65
Input Leakage Current IN Vin =V or GND 5.5 - - +0.1 - *1.0 A
Quiescent Supply Current Ioc Vin =Vec or GND 5.5 - - 8.0 - 80. 0 #

* :This spec indicates the capability of driving 50€} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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SYSTEM DIAGRAM
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TIMING REQUIREMENTS(Input t.=t;=3ns)

Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL |TEST CONDITION Ve TP LIMIT TIMIT UNIT
Minimum Pulse Width | twq) 3.3+0.3 - 8.0 8.0
(CK) tWaH) 5.00.5 - 5.0 5.0
Minimum Pulse Width ¢ 3.3%+0.3 - 7.5 7.5
(CLR) W(L) 5.0+0.5 - 5.0 5.0
- I 3.3%0.3 - 8.5 8.5
Minimum Set—up Time| tg 50405 _ 45 45 ns
Minimum Hold Time th ggigg - 88 gg
Minimum Removal Time ¢ 3.3%£0.3 - 7.0 7.0
(CLR) rem 5.0£0.5 - 3.5 3.5
AC ELECTRICAL CHARACTERISTICS(C_=560pF, R =500Q, Input t,=t;=3ns)
Ta=25C Ta=-40-85C
PARAMETER SYMBOL |TEST CONDITION Ve | MIN. [ TYP. [MAX.| MIN. | MAX. UNIT
Propagation Delay Time | tpH 3.3£0.3] - 9.0 15.8 1.0 18.0
(CK-Q) t pHL 5.0+0.5 -~ 6.5 9.6 | 1.0 11.0
ns
Propagation Delay Time — 3.3+£0.3] - 8.0 14.0 1.0 16.0
(CLR-Q) o 5.0+0.5 - 5.9 9.2 | 1.0 | 105
+ — -
Maximum Clock Frequency | fMmAX gg;gg gg %ég _ gg ~ MHz
Input Capacitance Cin = 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 40 - - - P

Note(1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:
Icces=Cpp ¢ Voo o f v+ o /8(per F/F)
And the total Cpp when n pcs. of Flip Flop operate can be gained by the following eqution:
Cpp (total) =29+11 + n
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OCTAL D-TYPE FLIP FLOP WITH CLEAR

The TC74ACT273 is an advanced high speed CMOS
OCTAL D-TYPE FLIP FLOP fabricated with silicon gate
and double~layer metal wiring C®MOS technology.

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

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

Information signals applied to D inputs are transferred
to the Q outputs on the positive going edge of the clock
pulse.

When the CLR input is held low, the Q outputs are at a
low logic level independent of the other inputs.

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

1
P(DIP20-P-300A)

1 1
F(SOP20-P-300) FW(SOL20—P-300)

PIN ASSIGNMENT

CLR 1 20 Vv,

FEATURES: a1 2 E 19 Q8
* High Speed s++++sssessesssesssssnsessennns fyrn v =170MHz (typ.) at Voc=5V D1 3 18 D8
* Low Power Dissipation ««:+ sasnnen Ioc=8 1 A(Max.) at Ta=25°C D2 4 [ 1707
* Compatible with TTL outputs *=+** VL =0.8V(Max.) Q2 5 1 16Q7
V|“=2V(Min.) Q3 6 [ 15 Q6

* Symmetrical Output Impedance «+| Iy | =y, =24mA(Min.) p3 7 14 D6
Capability of driving 50Q D4 8 [ 13 D5

transmission lines. Q4 9 [ 12 Q5

* Balanced Propagation Delays «-+ b S bt GND 10 -(j 11 CK

* Pin and Function Compatible with 74F 273 (;I’OP VIEW)
TRUTH TABLE IEC LOGIC SYM