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Introduction to the CMOS Logic Family
The standard CMOS Logic Family has excellent characteristics such as low power
dissipation, a wider range of operating power supply voltage, high noise margin, etc.;
however, it has popularly been thought of as a medium speed element because
the upper limit of the operating frequency is a few MHz at 5 V supply voltage
compared to other standard logic families.
Matsushita Electronics Corporation has been conducting research and development
of high-speed CMOS for application to high-speed electronic equipment as well, and
has succeeded in the development of a new CMOS Logic family, the MN74HC
Series, which has a pin configuration and operating speed in accordance with LS
TTL.
Because of the standardized design of output drive characteristics, customers find
system design easy by using the MN74HC Series, and the series will be expanded for
applications to all electronic equipments for consumer and industry use.
For further applications of small and thin equipments, we have succeeded in supply-
ing the Pana-flat package as the MN74HCOOS Series. We are continually developing
and introducing new products of high quality, high performance and high reliability,
and we sincerely hope you will find this catalog for design engineers useful.

October, 1986
International Marketing Division
Semiconductor Group
Matsushiata Electronics Corporation



The circuit examples in this manual have been used to describe
the characteristics and properties of these products. The contents of
the manual are complete as far as necessary to assure accuracy and
reliability, and Panasonic assumes no responsibility with respect to
problems resulting from the use of the circuits described herein or
patents by third persons. Specifications may also be changed
without notice in order to make improvements.
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Numerical and Functional Index

Type No. Functions Pins Page
MN74HCO00/S Quad 2-Input NAND Gate 14 27
MN74HCO02/S Quad 2-Input NOR Gate 14 29
MN74HCO3/S Quad 2-Input NAND Gate (Open Drain) 14 31
MN74HCO04/S Hex Inverter 14 33
MN74HCTO4/S Hex Inverter (TTL Input) 14 35
MN74HCUO04/S Hex Inverter (Unbuffered) 14 37
MN74HCO08/S Quad 2-Input AND Gate 14 39
MN74HC10/S Triple 3-Input NAND Gate 14 41
MN74HC11/S Triple 3-Input AND Gate 14 43
MN74HC14/S Hex Inverting Schmitt Trigger 14 45
MN74HC20/S Dual 4-Input NAND Gate 14 47
MN74HC21/S Dual 4-Input AND Gate 14 49
MN74HC27/S Triple 3-Input NOR Gate 14 51
MN74HC30/S 8-Input NAND Gate 14 53
MN74HC32/S Quad 2-Input OR Gate 14 55
MN74HC42/S BCD-to-Decimal Decoder 16 57
MN74HC51/S Dual AND-OR Invert Gate 14 60
MN74HC73/S Dual J-K Flip-Flop with Clear 14 62
MN74HC74/S Dual D-Type Flip-Flop with Preset and Clear ’14 66
MN74HC75/S 4-Bit Bistable Latch with Q and Q Output 16 70
MN74HC76/S Dual J-K Flip-Flop with Preset and Clear 16 74
MN74HC77/S 4-Bit Bistable Latch 14 78
MN74HC86/S Quad 2-Input Exclusive-OR (XOR) Gate 14 82
MN74HC107/S Dual J-K Flip-Flop with Clear 14 84
MN74HC109/S Dual JK Flip-Flop with Preset and Clear 16 88
MN74HC112/S Dual J-K Flip-Flop with Preset and Clear 16 92
MN74HC125/S Quad TRI-STATE Buffer 14 96
MN74HC126/S Quad TRI-STATE Buffer 14 100
MN74HC132/S Quad 2-Input NAND Schmitt Trigger 14 104
MN74HC133/S 13-Input NAND Gate 16 106
MN74HC137/S 3-t0-8 Line Decoder with Address Latches (Inverted Output) 16 108
MN74HC138/S 3-to-8 Line Decoder 16 112
MN74HC139/S Dual 2-to-4 Line Decoder 16 115
MN74HC147/S 10-to-4 Line Priority Encoder 16 118
MN74HC148/S 8-to-3 Line Priority Encoder 16 122
MN74HC151/S 8-Channel Digital Multiplexer 16 127
MN74HC153/S Dual 4-Input Multiplexer 16 131
MN74HC155/S Dual 2-to-4 Line Decoder/Demultiplexer 16 134
MN74HC157/S Quad 2-Input Multiplexer 16 138
MN74HC158/S Quad 2-Input Multiplexer (Inverted Output) 16 141
MN74HC160/S Synchronous Decade Counter with Asynchronous Clear 16 144
MN74HC161/S Synchronous Binary Counter with Asynchronous Clear 16 149
MN74HC162/S Synchronous Decade Counter with Asynchronous Clear 16 154
MN74HC163/S Synchronous Binary Counter with Asynchronous Clear 16 159
MN74HC164/S 8-Bit Serial-In Parallel-Out Shift Register 14 164
MN74HC165/S 8-Bit Parallel-In Serial-Out Shift Register 16 168
MN74HC166/S Parallel-load 8-Bit Shift Register 16 172
MN74HC173/S TRI-STATE Quad D-Type Flip-Flop 16 176
MN74HC174/S Hex D-Type Flip-Flop with Clear 16 180
MN74HC175/S Quad D-Type Flip-Flop with Clear 16 184
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Type No. Functions Pins Page
MN74HC183/S Dual Carry-Save Full Adders 14 188
MN74HC194/S 4-Bit Bidirectional Universal Shift Register 16 191
MN74HC195/S 4-Bit Parallel Shift Register 16 196
MN74HC221/S Dual Monostable Multivibrator with clear 16 201
MN74HC237/S 3-t0-8 Line Decoder with Address Latches 16 204
MN74HC238/S 3-t0-8 Line Decoder/Demultiplexer 16 208
MN74HCT238/S 3-to-8 Line Decoder/Demultiplexer (TTL Input) 16 211
MN74HC240/S Inverting Octal TRI-STATE Buffer 20 214
MN74HC241/S Octal TRI-STATE Buffer 20 218
MN74HC242/S Inverting Quad TRI-STATE Transceiver i4 222
MN74HC243/S Quad TRI-STATE Transceiver 14 226
MN74HC244/S Octal TRI-STATE Buffer 20 230
MN74HC245/S Octal TRI-STATE Transceiver 20 234
MN74HC251/S 8-Channel TRI-STATE Multiplexer 16 238
MN74HC253/S Dual 4-Channel TRI-STATE Multiplexer 16 242
MN74HC257/S Quad 2-Channel TRI-STATE Multiplexer 16 246
MN74HC258/S Quad 2-Channel TRI-STATE Multiplexer (Inverted Output) 16 250
MN74HC266/S Quad 2-Input Exclusive NOR (XNOR) Gate 14 254
MN74HC273/S Octal D-Type Flip-Flop with Clear 20 256
MN74HC280/S 9-Bit Odd/Even Parity Generator/Checker 14 260
MN74HCT280/S 9-Bit Odd/Even Parity Generator/Checker (TTL Input) 14 263
MN74HC352/S Dual 4-Input Multiplexer (Inverted Output) 16 266
MN74HC353/S Dual 4-Channel TRI-STATE Multiplexer (Inverted Output) 16 269
MN74HC365/S Hex TRI-STATE Buffer 16 273
MN74HC366/S Inverting Hex TRI-STATE Buffer 16 277
MN74HC367/S Hex TRI-STATE Buffer 16 281
MN74HC368/S Inverting Hex TRI-STATE Buffer 16 285
MN74HC373/S Octal TRI-STATE D-Type Latch 20 289
MN74HC374/S Octal TRI-STATE D-Type Flip-Flop 20 293
MN74HC375/S 4-Bit Bistable Latch 16 297
MN74HC377/S Octal D-Type Flip-Flop with Data Enable 20 301
MN74HCT377/S Octal D-Type Flip-Flop with Data Enable (TTL Input) 20 305
MN74HC386/S Quad 2-Input Exclusive OR Gate 14 309
MN74HC390/S Dual 4-Bit Decade Counter 16 311
MN74HC393/S Dual 4-Bit Binary Counter 14 315
MN74HC533/S Octal TRI-STATE D-Type Latch with inverting Outputs 20 319
MN74HC534/S Octal TRI-STATE D-Type Flip-Flop with Inverting Outputs 20 323
MN74HC540/S Inverting Octal TRI-STATE Buffers Line Drivers 20 327
MN74HC541/S Octal TRI-STATE Buffers Line Drivers 20 331
MN74HC563/S Octal TRI-STATE D-Type Latch with Inverting Outputs 20 335
MN74HC564/S Octal TRI-STATE D-Type Flip-Flop with Inverting Outputs 20 339
MN74HCS573/S Octal TRI-STATE D-Type Latch 20 343
MN74HC574/S Octal TRI-STATE D-Type Flip-Flop 20 347
MN74HC640/S Inverting Octal TRI-STATE Transceiver 20 351
MN74HC643/S True-Inverting Octal TRI-STATE Transceiver 20 355
MN74HC688/S 8-Bit Magnitude Comparator (Equality Detector) 20 359
MN74HC4002/S Dual 4-Input NOR Gate 14 362
MN74HC4015/S Dual 4-Stage Shift Register with Serial-Input/Parallel-Output 16 364
MN74HC4020/S 14-Stage Binary Counter 16 368
MN74HC4024/S 7-Stage Binary Counter 14 372
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Type No. Functions Pins Page
MN74HC4040/S 12-Stage Binary Counter 16 376
MN74HC4049/S Hex Inverting Logic Level Down Converter 16 380
MN74HC4050/S Hex Logic Level Down Converter 16 382
MN74HC4051/S Single 8-Channel Multiplexer/Demultiplexer 16 384
MN74HC4052/S Differential 4-Channel Analog Multiplexer/Demultiplexer 16 388
MN74HC4053/S Triple 2-Channel Analog Multiplexer/Demultiplexer 16 392
MN74HC4060/S 14-Stage Ripple-Carry Binary Counter 16 396
MN74HCT4060/S 14-Stage Ripple-Carry Binary Counter (TTL Input) 16 400
MN74HC4066/S Quad analog Switch 14 404
MN74HC4075/S Triple 3-Input OR Gate 14 408
MN74HC4078/S 8-Input NOR Gate 14 410
MN74HC4301/S TTL Input Octal TRI-STATE Latch with Inverting Outputs 20 412
MN74HC4302/S TTL Input Octal TRI-STATE Latch with Inverting Outputs 20 416
MN74HC4303/S TTL Input Octal TRI-STATE Flip-Flop with Inverting Outputs 20 420
MN74HC4304/S TTL Input Octal TRI-STATE Flip-Flop 20 424
MN74HC4305/S TTL input Octal TRI-STATE Inverting Buffer 20 428
MN74HC4306/S TTL Input Octal TRI-STATE Buffer 20 432
MN74HC4520/S Dual Binary Up Counter 16 436
MN74HC40104/S 4-Bit 3-State Bidirectional Universal Shift Register . 16 440
MN74HCT40104/S 4-Bit 3-State Bidirectional Universal Shift Register (TTL Input) 16 445
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Functions Type No.
MN74HC00,  MN74HC03,  MN74HC10,  MN74HC20,  MN74HC30,
NAND MN74HC133
NOR MN74HC02,  MN74HC27,  MN74HC4002, MN74HCA4078
AND MN74HC08,  MN74HC11,  MN74HC21
OR MN74HC32,  MN74HC4075
MN74HC125,  MN74HC126,  MN74HC241,  MN74HC244,  MN74HC365,
gﬁ;f;s Buffer MN74HC367, MN74HC540, MN74HC541, MN74HC4050, MN74HC4306
MN74HCO4,  MN74HCUO4,  MN74HCTO4,  MN74HC240,  MN74HC366,
Inverter MN74HC368, MN74HCA049, MN74HCA305
Exclusive-OR MN74HC86,  MN74HC386
Exclusive-NOR MN74HC266
Complex-Gate MN74HC51
Schmidt Trigger | MN74HC14,  MN74HC132
Transceivers MN74HC242, MN47HC243, MN74HC245, MN74HC640, MN74HC643
MN74HC73,  MN74HC74,  MN74HC76,  MN74HC107, MN74HC109,
Flip-Flops MN74HC112, MN74HC173, MN74HC174, MN74HC175, MN74HC273,
MN74HC374, MN74HC377, MN74HCT377, MN74HC534, MN74HCS564,
MN74HC574, MN74HC4303, MN74HCA4304
MN74HC75,  MN74HC77,  MN74HC373, MN74HC375, MN74HC533,
Latches MN74HC563, MN74HC573, MN74HC4301, MN74HC4302
MN74HC42,  MN74HC137, MN74HC138, MN74HCI139, MN74HC155,
Decoders MN74HC237, MN74HC238, MN74HCT238
ShiftRegisters MN74HC164, MN74HC165, MN74HC166, MN74HC194, MN74HC195,
MN74HC4015, MN74HC40104 MN74HCT40104
‘ MN74HC161,  MN74HC163,  MN74HC393,  MN74HC4020, MN74HC4024,
Couters | DY MN74HCA4040, MN74HCA060, MN74HCT4060, MN74HCA520
Decade MN74HC160,  MN74HC162,  MN74HC390
Analog MN74HC4051, MN74HC4052, MN74HC4053, MN74HC4066
Multiplexers | MN74HC151,  MN74HC153, MN74HC157,  MN74HC158,  MN74HC251,
Digial MN74HC253, MN74HC257, MN74HC258, MN74HC352, MN74HC353
Encoders MN74HC147, MN74HC148
Multivibrator MN74HC221
Comparator MN74HC688
Others MN74HC183, MN74HC280, MN74HCT280
Panasonic
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Descriptions

1. Outline of MN74HC Series

The MN74HC Series is designed to be used in systems
where low-power dissipation, a wider range of supply
voltage and high noise margins are required, featuring
basic logical functions and complete compatibility with
LS TTL in pin configuration and operating speed.

Easy system design is possible because of the standardiz-
ed design of output drive characteristics. The MN74HC
Series consists of the MN74HCOO Series standard DIL
package, and the MN74HCOOS Series, which has en-
abled smaller and thinner electronic equipment by
adopting a small Pana-flat package.

* Features of the MN74HC Series

tpaz = 8 ns typ. (Cp = 50 pF)
Typical flip-flop operating frequency:
fnax = 60MHz typ. (C. = 50 pF)
(2) Wider range of operating power supply voltage = 1.4
~6V
(3) Low power dissipation:
1.0 mW/Gate (V=5 V, f,=1MHz, C =15 pF)
(4) Wider operating temperature range: —40 ~ +85°C
(5) High noise margin
(6) Direct drive of LS TTL 10-input
(7) Same function and same pin configuration as LS
TTL 54/74 Series. Some have the same function

(1) High-speed operation (Ve 5V)
Typical gate propagation delay times:
tpa1 = 6 ns typ. (Cp = 15 pF)

2. Comparison with Other Logic Families
Comparison between MN74HCOO (Quad 2-Input NAND Gates) and other logic families with same functions.

and pin configuration as the CMOS 4000 Series.
(8) Built-in static electricity protection circuitry

Table 1 2-Input NAND Gate Comparison Chart

Parameter H CMOS LS TTL TTL B-Type CMOS Remarks
Power Supply Voltage 1.4~6V 5+5%V 5+5%V 3~15V
Vee=5V, Cp.=15pF
Power Dissipation (typ.) | 1mW/Gate | 2mW/Gate 10mW/Gate | 1mW/Gate p ce IMH L=5op
i=1MHz
Quiescent Power (max.) | 1004 W/Gate | 22mW/Gate | 110mW/Gate | 404 W/Gate | Vcc=5V, V;=GND
Propagation Delay Time (typ.) 6ns 10ns 10ns 50~100ns Vcc=5V, Cp=15pF
Output Current (o, ) (min.) 2.5mA 8mA 16mA 0.36mA Vee=5V
Noise Margin 1V 0.4V 0.4V 1V Vee=5V
Operating Temperature —40~+85C 0~+70C 0~+70C —40~+85C

3. Ordering and Numbering System
The following indications information is needed for orders.

(Type Number)

MN 74 HC XX(X)_S

S: Pana-flat package (small package)
Empty: Standard plastic DIL package

Device No.

High-speed COMS
74HCOO Series

MOS I d Circuit

Matsushita Electronics Corporation

_— { XX(X): Same function and pin configuration as 74LS TTL
4XXX: Same function and pin configuration as CMOS 4000.

factured by
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Descriptions

4. Basic Circuitry and Construction of

MN74HC MOS
The basic explanation gives, as an example, the inverter
of the MN74HC Series.
As shown in Figure 1, the 74HC MOS inverter consists
of a p-channel enhancement type MS transistor (P, ) and
an n-channel enhancement type MOS transistor (N;).
Input is made by commonly connecting each gate, and
output is made by commonly connecting each drain.
Ve (#), is the source of the p-channel MOS transistor,
and GND(-) is the source of the n-<channel MOS tran-
sistor. In this figure, the voltage (Vo) of the output (O)
is considered when the voltage (Vi) of input (I) changes
from Vocto GND

/ p-channel

Vop / MOS transistor (Pl)

Input (I) Output (O)

\ \ n-channel

Von MOS transistor (N; )
~a

GND

Fig. 1 74HC MOS Inverter

4.1 When input (1) is GND level

Vgp (voltage between gate and source) of P, is —
(Vcc—GND),and P, switches ON because negative deep
bias is applied to the gate. Vgn (voltage between gate
and source) of N; is O, and N; becomes OFF. Output
(O) becomes partial pressured level by the resistor ratio
P, and N; but output voltage (Vo) becomes approxi-
mately Ve because ON and OFF resistance become,
respectively, tens of ohms and several hundreds of M
ohms. In this instance, no current flows from V¢ to
GND

4.2 When the input (1) is an intermediate level
between V¢c and GND

P, and N; become ON and output (O) becomes in-

termediate level partially pressured by P; ON and N;

ON resistors. In this instance, output voltage (Vo)

becomes approximately Vo and GND when the input

voltage (V;) is near the level of GND and Vcc,

respectively.

Current flows from Ve to GND.

4.3 When the input (1) is V¢c level

When Vgp of P; and Vgp of N; are zero and (Vec—
GND), P, and N; become OFF and ON, respectively.
Accordingly, the operation becomes completely the
reverse of the order in 4.1, the voltage (Vo) of output
(O) becomes approximately GND level, and no current
flows from Ve to GND. The quadrature axis shows an
input voltage and the axis of ordinates shows an output
voltage in Fig. 2. The dotted line of the axis of ordi-
nates shows current flowing from V¢ to GND ;current
flows (Icc) only when the inverter changes.

-
Icc

GND —_— Vee

Fig. 2 74HC MOS Inverter Input/output Voltage
Characteristics

A sectional view of the 74HC MOS inverter is shown in
Fig. 3. There should be perfect separation between the
p-channel and n-channel MOS transistors in order for the
74HC MOS inverter to be used on the signal silicon
substrate; for this purpose, a pn conjunction is used.

GND Input Output Vee
Poli-silicon |

Poli-silicon

— \ F“ /] m—p— Aluminum
b 2 L\ 1\ ) ;
T s BT o ] Oxide layer

Silicon

P type Si, (p-well) substrate

n type silicon substrate

Fig. 3 Sectional view of the 74HC MOS inverter

Panasonic
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In this figure, the p-channel MOS transistor is grown on
the n type silicon substrate and the n-channel MOS
transistor is grown on the p-well in the substrate. When
power is switched on, the substrate and p-well become in
a condition of reverse bias of (Voc—GND), because the
n-type substrate and p-well are connected to V¢ and
GND respectively. Therefore, the p- and n-channel
transistors can operate independently of each other. A
parastic diode is inserted into the 74HC MOS circuit, as
shown in Fig. 4, and, when the rating at each terminal is
exceeded, excessive forward current may flow to these
diodes, and the IC may be damaged. For this reason,
absolute maximum ratings must be maintained.

Vee
R D :ﬁ
D3
Inputo—J 4 —O Output
D,
D4 $D5
GND

R : Input protection diode
Dy : ¢ Input protection diode

D3 : p-channel transistor

Parasitic diode by drain growth
D, : n-channel transistor

Parasitic diode by drain growth
Ds : Parasitic diode by p-well growth

Fig. 4. 74HC MOS inverter equivalent circuit
considering parasitic element

As shown in Fig. 4, input protection diodes such as D ,
Dy» and D, are used for the protection of the CMOS
input gate from static electricity. These diodes are used
in all products of the MN74HCOO Series (although only
D, is used in the MN74HC4049/S and MN74HC4050/S).

5. Handling of the MOS Device

Circuits for protection against static electricity are used
in all MEC MOS ICs; however, the IC will be damaged by
accidental excessively high voltage.

Accordingly, the following cautions should be followed
in order to handle the device safely.

(1) During use
Be sure to ground the person (by a resistor of 1M(Q)
handling the ICs and also any charged materials on
the work discharged.

(2

-

For storage and transport

It is necessary to use an MEC — specified container
and/or conductive material. These containers are
used to either short or insulate ICs.

(3

Test and Handling

When testing and moving an IC from one carrier to
another, be sure to handle it on a conductive board
(metal table, etc.) Also be sure to ground the
person to the conduction table (by a metal chain or
lead wire). Testing and handling equipment should
also be grounded to the metal table. A signal should
not be input when the devices is in the OFF mode.

4

-

Securing

It is necessary to secure the MOS IC after all parts
have been secured, and it is best to ground the IC,
the metal portion of the printed-circuit board, the
jigs, tools ard workers in order to prevent a failure
in the process line.

If the printed-circuit board can’t be grounded, the
worker should first touch the printed-circuit board
before he touches the MOS IC to the printed-circuit
board.

(5) Soldering
The soldering iron, even a low-voltage one, and the
soldering bath should also be grounded.

(6) Static electricity

Workers should wear clothes which do not attract
static elecricity (avoid using work clothing made of
nylon or other synthetic fibers). Care should be
taken even after the MOS IC is secured to the
printed-circuit board. Conductive clips or tape
should be connected to the terminals of the circuit
board in order to protect from static electricity
through the board, because the board is only an
extension of the lead wire of the device secured to
the board until the assembled board is installed in
the system and the appropriate voltage is applied.

Panasonic
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6. Symbols and Terms

©® Current

+ is current flowing into an element and — is current flowing out from the element.

Symbol Term Description
I Input current Sink current at the specified input voltage and V¢
Ion Output HIGH current fnu:ik ‘;i;i:ving current at the specified output HIGH voltage
Ior Output LOW current %Iuc\(l:( driving current at specified output LOW voltage and
. Sink current into the V. terminal at the specified input
Icc Quiescent power supply current voltage Ve
I Ou OFF Current which flows into or out from an off-state tri-state
oz tput current output when the output is connected to Vcc or GND
I Input LOW current Elg‘l;.x% ;;J;lglzﬁ)v‘&;z into an element at the specified input
- Input HIGH current g\;g:{niovi/tl;igc:af;llgw‘ici:to an element at the specified input
. Current which flows into the V¢c terminal at the speci-
Tecu Quiescent LOW power supply current fied input LOW voltage and V¢ against all inputs
. Current which flows into the V¢ terminal at the speci-
Teen Quiescent HIGH power supply current fied input HIGH voltage and V( against all terminals
® Voltage

GND is the lowest voltage which is applied to an element; all voltages are relative in value to GND.

Symbol Term Description
Vee Power supply voltage Highest positive (+) voltage
Highest negative (—) voltage of a single power supply;
GND Power supply voltage reference voltage level to others; GND
One of the negative power supply voltages and highest
VeE Power supply voltage negative power supply voltage which is a reference voltage
to others
Viu Input HIGH voltage Input voltage range showing logical HIGH of the system
Vi Input LOW voltage Input voltage range showing logical LOW of the system
Voltage range of the output terminal at the specified
Vou Output HIGH voltage output load and power supply voltage
Voltage range of the output terminal at the specified
VoL Output LOW voltage output load and power supply voltage
© Analog symbol
Symbol Term Description
. Effective ON resistance of analog-transmission gate at the
Ron ON resistance specified input voltage, output load and V¢
Difference of effective ON resistance between the two
ARoN A ON resistance transmission gates of the analog-switch at the specified
input voltage, output load and V¢
Panasonic
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Common Specifications

High-speed CMOS logic IC MN74HCOO Series operates
in the range of Vcc =+ 1.4 ~ 6.0 V(GND=0V), and
each specification is guaranteed at Vcc=2.0V, 4.5V and
6.0V.

The high-speed CMOS logic IC operates in the wider
range; therefore, it is not so critical relative to power
supply regulation as the conventional logic IC (TTL, LS
TTL).

It operates at Ve = +1.4 V (min.) if the noise margin
and interfacing problem with other equipment are not
considered.

1. Absolute Maximum Ratings

In addition, it operates 4t V¢ = +6.0 V (max.) if power
dissipation and interface are not considered. Unused
terminals should be connected to Vic, GND or other
input terminals. Countermeasures against static electri-
city are taken for the input/output terminals of the
high-speed CMOS logic IC; however, we recommend
careful handling even so.

Individual specifications are described in the individual
data sheets; common specifications are summarized as
follows.

Table 2 Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 A4
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 (STD), +35 (Bus driver) mA
Supply current Icc, Ionp +50 (STD), +70 (Bus driver) mA
Storage temperature range Tstg —65~+150 °C
Ta=-40~+60°C 400
MN74HCXX 2 Pp mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°
MNZ4HCXXS | 2= 40~ +60°C Pp 275 mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Rating
Parameter Symbol Unit
ym HC HCU HCT "
Operating supply voltage Vee 1.4~6.0 1.4~6.0 4.5~5.5 v
Input/output voltage Vi, Vo 0~Vce 0~V¢c 0~Vc¢c v
Operating temperature range Ta —40~+85 —40~+85 —40~+85 °C
(ZV(():\‘;) 0~1000 ;Vg\?) 0~1000
Input rise and fall time t, t 45V 0~500 45V 0~500 0~500 ns
6.0V 0~400 6.0V 0~400
Panasonic
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2. Main Characteristic Figures

Necessary main characteristics are shown by the example of MN74HCOO (Quad 2-Input NAND Gates)
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Fig. 5 |p—Vpg characteristics (p-channel)
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Output voltage Vg (V)

60

Ta=25C Voe=5V

50

40
30

V=3V
20

Drain current I, (mA)

10

0

0 1 2 3 }

2

Voltage Vpg (V) between drain and source
Fig. 6 Ip—Vps characteristics (n-channel)

ry
/]

Vee
Vee=5V V’I_b_.‘/o

4 k-

3 Vcc=3V

2+
Vee=1.5V

1+

0 " N
0 2 3 4 5

Input voltage Vi (V)

Fig. 8 Propagation characteristics (with buffer)

Power supply current Icc (A)

L Vee=5V
10m //
he % 1 by
CL
Im LA -
C=50pF .-}
1004 = A
44 Ci.=15pF
10u "r/ 1 P
1u ///
100n //
10n R N "
100 1k 10k 100k 1M 10M 100M
Input frequency f; (Hz)

—20—



Common Specifications

3. DC characteristics (GND=0V)

Table 3 Characteristics
Test Conditions Temperature
Sym-[ Vcc .
Parameter bol | (V) Vi To Ta= 25T Ta=—40~+85C| Unit
Type STD | BUS | Unit | min. | typ. | max. | min. | max.
2.0 1.5 1.5 \%
HC 4.5 3.15 3.15 \Y%
Input HIGH voltage V| 6.0 4.2 4.2 \
HCT 4 2.0 2.0 \
5.5
2.0 0.3 0.3 \Y%
HC 4.5 0.9 0.9 A%
Input LOW voltage ViL| 6.0 1.2 1.2 V'
4.5
HCT l 0.8 0.8 \Y%
5.5
2.0 —20.0|/—20.0] A 1.9 2.0 1.9 \%
4.5 Vin |—20.0(—20.0| xA 4.4 4.5 4.4 \Y%
HC 6.0 or |[—20.01—20.0] xA 5.9 6.0 5.9 \Y%
Output HIGH voltage Vou| 4.5 Vi | —4.0] —6.0] mA 3.86 3.76 \'
6.0 —5.2| —7.8] mA 5.36 5.26 \Y%
HCT! 4.5 Xl;i —20.0{—20.0{ ¢A 4.4 4.5 4.4 v
45 | Vo | —4.0] —6.0| mA | 3.86 3.76 \4
2.0 20.0 | 20.0 | A 0.0 0.1 0.1 \Y%
4.5 Vi 20.0 | 20.0 | A 0.0 0.1 0.1 \Y%
HC 6.0 | or | 200|200 | kA 0.0 | 0.1 0.1 | Vv
Output LOW voltage VoL| 4.5 ViL 4.0 6.0 | mA 0.32 0.37 \Y%
6.0 5.2 7.8 | mA 0.32 0.37 v
HCT 4.5 eru 20.0 | 20.0 | xA 0.0 | 0.1 0.1 v
45 | v | 40] 6.0] mA 0.32 037 | Vv
Input current HC I 6.0 Vi = Vcc or GND +0.1 L1071 KA
HCT 5.5 +0.1 +1.0| KA
Analog switch HC Is 6.0 Vi= Vin or ViL +0.1 +1.0| A
OFF current HCT 5.5 IVs|=Vcc or GND +0.1 +1.0| xA
3-state output HC I 6.0 Vi=Viy or ViL +0.5 +5.0 | HxA
Offstate current | HCT| | 5.5 | Vo=Vcc or GND +0.5 +5.0 | pA
SSI|HC 6.0 2.0 20.0 | pA
HCT] 55 | Vi=Vcc or GND 2.0 20.0 | KA
Quiescent HC 6.0 4.0 40.0 | MA
supply current FF HCT Tee 5.5 Io=0 4.0 40.0 | #A
HC 6.0 8.0 80.0 | A
MSI HCT 5.5 8.0 80.0 | #A
Panasonic
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Common Specifications

4. AC Characteristics
Table 4 AC Switching - Parameter

Symbol Description Symbol Description
fi Input frequency tw Pulse width
fo Output frequency thold Hold time
fmax. Maximum clock frequency tsu Set-up time
tr.te Clock input rise & fall time teuz 3-state output disable time H—Z
tPLH Propagation time (propagation delay time) [, — H teLz 3-state output disable time L—Z
tPHL Propagation time (propagation delay time) H — [, tezu 3.state output enable time Z—H
triu Rise time L—H trzL 3-state output enable time Z—L
tTHL Fall time H—L tr Recovery time

Vi
Clock o c
Input 50%
GND
'll
Vee
pata Y509 50% 50%
GND
oy ﬁ LH
90% VOH
Output 50%
0,
10% h Vou
tI'Gl’ll PLH
%let Vee
ear
Preset k 50%
Input

Fig. 11 Set-up time, hold time, propagation time, recovery time, rise time fall time for MN74HC

6ns
o 90%
utput
Enable 50%
10%
tprz
%utput Off \
OW-to-
Off-to-Off 50%
10% v,
| teuz tezn ot
',_Von
Output
High-to-Off 50%
Off-to-High
————GND
Outputs Outputs |« Outputs
Connected Disconnected Connected

. Fig. 12 3-State output propagation time for MN74HC




Common Specifications

® Clock rise, fall time (t,, t¢)
The upper limit of t, and t¢ changes depending on the device and power supply voltage.
Unless otherwise specified in the individual data sheet, clock input rise and fall times are less than 6 ns.

® Output rise, fall time (tr y & tyHy)

Table 5 tny and tyy. Characteristics Table (GND=0V, Ta=25°C, t,, t,=6ns, C_=50pF)

Parameter Symbol Vee (V) Min. Typ. Max. Unit
2.0 25 75
Output
rise time trin 4.5 15 ns
6.0 13
2.0 20 75
Output
fall time trar 4.5 7 15 ns
6.0 6 13
Panasonic




Common Specifications

5. External Diagrams of Package

Unit:mm
P-1 P-2
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=] 3
O | § byl ] 2 <
O 0o | T4 (o] 1 .
[ u] b= 3 ~ Fm10 =
O 0 = § I tmg
] H D
6.35£0.2 | o o ‘ ’ N 7 8
1.840.05 )
] \ (=3
| - /a _{ﬁ
4.75%0.2 3.45+0.3 S !
03typr0s| | £8 "
e (=]
65%0.3
7.62£0.5
Fig. 13 Plastic DIL-14 pin Fig. 14 14-pin Panaflat package (SO-14D)
P-3 0.6R e P-4
<
g m) o
EO ] m#l 16
O B w 2 2 O 15
O D g +|:1:3 Fm14 2
g n s I 4 po13 +
O h & 5 b1 2 by
o b b ko1 =
= 07 Fm10
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.05 8 9
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= =}
fos k42503 28S
65%03 S°q
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Fig. 15 Plastic DIL-16 pin Fig. 16 16-pin Panaflat package (SO-16D)
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EOV p <«i 2
g b o1 0
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ﬁ Polw = 4 w1 7 =
P S <F 5 -r3 i
E ; ® < g 15 g
5 N o] 4 ~
0 LS SJJ: 8 k13
g ] 9 fm12
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32021 540,05 2
3.5520.1 —4 b
4.7540.2 c>’03-— 54+0.3 bw
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High-Speed CMOS Logic MN74HC Series

MN74HC00/MN74HC00S

MN74HC00/MN74HCO00S

Quad 2-Input NAND Gates

W Description

MN74HC00/MN74HCO00S contain four 2-input positive isolation
NAND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in Vcc and GND for the
protection of the input/output against damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic diagram (1 gate)

5
H»——I»—OY
Bo—]

B Absolute Maximum Ratings

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

g

AIE
E@
B2[s |
v2[6
cxnlz

13]B4
12]as
1|4
[10]B3
9 ]A3

8 Y3

E Vece

Parameter Symbol Rating Unit
Supply voltage Vec —0.5~+7.0 \%
Input/output voltage Vi,Vo —0.5~Vce+0.5 \%
Input protection diode current Ik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc.lonn +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC00 2 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8SmW/°C
dissipation Ta=—40~+60C 275
MN74HC00S  |— Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC00/MN74HCO00S

M Operating Conditions

Parameter Symbol VeelV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vece \'
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr bt 45 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Vee Test Conditions Temperature
Parameter Symbol V) v I Ta=25C Ta=—40~+85C Unit
Unit | min. typ. max. | min. | max.

2.0 1.5 1.5

Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3

Input LOW voltage ViL 4.5 0.9 0.9 \"
6.0 1.2 1.2
2.0 —20.0| KA 1.9 2.0 1.9
4.5 Vin |—20.0| rA 4.4 4.5 44

Output HIGH voltage Vou 6.0 or |[—20.0| p#A | 59 6.0 5.9 \Y
4.5 ViL | —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0 [ uA 0.0 | 0.1 0.1
4.5 20.0 [ wA 0.0 | 0.1 0.1

Output LOW voltage Vo 6.0 | Viu | 20.0| pA 0.0 | 0.1 0.1 A
4.5 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37

Input current L 6.0 |Vi=Vcc or GND 0.1 +1.0 HA

Quiescent supply current Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 KA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol ?]\(;;: Test Conditions Ta=25T Ta=—40~485T Unit
min. typ. max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95
f{ﬁa}%ﬁm time ton | 4.5 8 | 15 19 ns
6.0 7 13 16
2.0 25 75 95
Copagation time . | 4.5 8 | 15 19 ns
6.0 7 13 16

Panasonic —28—



High-Speed CMOS Logic MN74HC Series

MN74HC02/MN74HC02S

MN74HC02/MN74HC02S

Quad 2-Input NOR Gates

B Description

MN74HC02/MN74HCO02S contain four 2-input isolation NOR gate
circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in Voc and GND for the
protection of the input/output against damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic diagram (1 gate)

B Absolute Maximum Ratings

X

14-pin plastic DIL package

P-2

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

wil— "
mz]
B1[3]
en
a5 ]
826

GNDE

E] Vee
e

12|B4
11|A4
10]Y3
9 |B3

8 A3

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+4+7.0 v
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current IccIonp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HCO02 Pp mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 5
MN74HC02S  |— 60 Po 27 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
—29— Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC02/MN74HC02S

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr Y 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbel X;;: v I Ta=25C Ta=-40~+85T Unit
Unit | min. typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \4
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0f #A |19 2.0 1.9
4.5 —20.0| uA | 44 4.5 44
Output HIGH voltage Vo 6.0 Vi |—20.0| A |59 6.0 5.9 \'
4.5 —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0 | uA 0.0 | 0.1 0.1
4.5 Vin 20.0| MA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| pA 0.0 | 0.1 0.1 A
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current|  Jcc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 KA

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol :]\(;; Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. min. max.

2.0 25 75 95

Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95

Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95

ff‘ffgﬁm time thy | 4.5 8 | 15 19 ns
6.0 7 13 16
2.0 25 75 95

(i1 Pegation time thu | 4.5 8 | 15 19 us
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series

MN74HC03/M

N74HC03S

MN74HC03/MN74HCO03S

Quad 2-Input NAND Gates (Open Drain)

B Description

MN74HC03/MN74HCO03S contain four 2-input open drain positive
isolation NAND gate circuits. Input transfer characteristics have
been improved by applying a buffer to the gate output, and
flutuation of transfer time due to increased load capacitance is
limited to the minimum. LS TTL 10-inputs can be directly driven.
Resistors and diodes are provided in Voe and GND for the
protection of the input/output against damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic Diagram (1 gate)

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

|\
A A1[7] 14 Vec
D mlZ] B
v1[3] 12] A4
w2[1] ] va
B2(3] 10) B3
v2[6] 9] A3
GND[7] BRE
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, IGND +50 mA
Storage temperature range Tstg —65~+150 °C
Ta=-40~+60°C 400
P, mW
Power MN74HC03 Ta=+60~+85°C D Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=-40~+60°C 275
P, mW
MRS o 60—+85°C ”  [Decrease to 200mW at the rate of 3.8mW/°C

Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HCO3/MN74HCO3S

B Operating Conditions

Parameter Symbol VeeV) Rating Unit

Operating supply voltage Vee 1.4~6.0 \%
Input voitage Vi 0~Vc¢c \Y%
Output voltage Vo *) 0~8.0 v
Operating temperature range Ta —40~+85 °C

VCC=2‘0V 0~1000 ns
Input rise and fall time tr, te Vec=4.5V 0~500 ns

Vcc=6. ov 0~400 ns

%) Even if output voltage Vo is less than the absolute maximum rating, OQutput current I, might happen to be oven the absolute
maximum rating.
In this case, pull-up resistance R(2390(2), which is within the absolute maximum rating, is needed to connect with the output pin.

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(]‘C,;: Ta=25°C Ta=—40~+85°C| Unit
Vi Io - - -
Unit min. typ. max. min. max.
2.0 1.5 1.5 \Y%
Input HIGH voltage Vi 4.5 3.15 3.15 v
6.0 4.2 4.2 A%
2.0 0.3 0.3 \%
Input LOW voltage Vi 4.5 0.9 0.9 A\
6.0 1.2 1.2 A\
2.0 20.0 | A 0.0 0.1 0.1 \Y%
4.5 20.0 | wA 0.0 0.1 0.1 \
Output Low voltage VoL 6.0 Vi 20.0 | umA 0.0 1.0 0.1 \"
4.5 4.0 mA 0.32 0.37 \'
6.0 52| mA 0.32 0.37 \%
Input current I 6.0 Vi=V¢c or GND +0.1 +1.0 uA
Ouiescent supply current{  Icc 6.0 | Vi=V¢c or GND, Ip=0 2.0 20 pA
Output current Io_zr 6.0 VI_H, Vi, Vo=Vcc or GND| +0.5 +5 pA
B AC Characteristics (GND=0V, Input Transition time =6ns, C, =50pF)
Temperature
Parameter Symbol ‘(I“;;: Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.
2.0 18 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 5 13 16 ns
o 2.0 13 125 155
opagation time tz | 45 0| 2 31| ns
6.0 9 21 26 ns
o 2.0 14 75 95
Gy opagation time e | 45 7 15 19| s
6.0 6 13 16
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High-Speed CMOS Logic MN74HC Series

MN74HC04/MN74HCO04S

MN74HC04/MN74HCO04S

Hex Inverters

B Description

MN74HC04/MN74HC04S contain six inverter circuits.
Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs
can be directly driven.

Resistors and diodes are provided in Ve and GND for protec-
tion of the input/output against damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic diagram (1 gate)

S

B Absolute Maximum Ratings

P-1

14-pin plastic DIL package

P-2

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

[ /|
Al[T] [14]Vee
v1[2] 13a6

SO

GND[7]

17y 6

‘EEAs
@E%
A

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \%
Input/output voltage Vi, Vo —0.5~Vc+0.5 \Y%
Input protection diode current Lix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ioan +50 mA
Storage temperature range Tstg —65~-+150 T
Ta=—40~+60C 400
MN74HC04 - Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC04S - Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC04/MN74HC04S

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vece \%
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Ve Test Conditions Temperature
Parameter Symbol V) v, I Ta=25C Ta=—40~+85C| Unit
Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0f HA 1.9 2.0 1.9
4.5 —20.0f KA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 Vi |—20.0] wA 5.9 6.0 5.9 \Y%
4.5 —4.0/ mA | 3.86 3.76
6.0 —5.21 mA | 5.36 5.26
2.0 20.0| MA 0.0 0.1 0.1
4.5 20.0f HA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 Vi 20.0| MA 0.0 0.1 0.1 \Y
4.5 4.0{ mA 0.32 0.37
) 6.0 5.2 mA 0.32 0.37
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Tec 6.0 Vi=Vcc or GND, Io=0 2.0 20.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Vee Temperature
Parameter Symbol Test Conditions Ta=25TC Ta=—40~+85C| Unmt

V) min. typ. max. | min. | max.
2.0 75 95

Output rise time tTIH 4.5 15 19 ns
6.0 ’ 13 16
2.0 75 95

Output fall time tTHL 4.5 15 19 ns
6.0 13 16

o 2.0 100 125

([ opagation time tn | 4.5 20 2 ns
6.0 17 21
2.0 100 125

f}li(?f%tion time trul, 4.5 20 25 ns
6.0 17 21
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High-Speed CMOS Logic MN74HC Series

MN74HCT04/MN74HCT04S

MN74HCT04/MN74HCT04S

Hex Inverters(TTL Input)

M Description

MN74HCT04/MN74HCT04S contain six inverter circuits. All
inputs are compatible with TTL logic level: 0.8V or less is logic
“0” input and 2.0V or more is logic “1”.

Input/output transfer characteristics have been improved by
applying a buffer to the gate output, and fluctuation of transfer
time due to increased load capacitance is limited to the mini-
mum. LS TTL 10-inputs can be directly driven.

Resistors and diodes are provided in Ve and GND for protec-
tion of the input/output against damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic Diagram

P-1

14-pin plastic DIL package

P-2

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

w
AT [14]Vee
Y1 IZ:I ; 13] A6
S P P AV Y
y2[4] 11] A5
A3[5] @1—_0] Y5
Y3 Ejl ; 9] A4
GND[7] EE Y4
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Ice, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
MN74HCTO4 | Lm0~ 260°C P 40 mW
Power Ta=+60~+85°C b Decrease to 200m Watt the rate of 8mW/°C
dissipation =—40~ ° 275
MN74HCTO4S | 12— —40~+60°C Py mW
Ta=+60~+85°C Decrease to 200m Watt the rate of 3.8mW/°C|
Panasonic
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ngh-Speed CMOS LOgIC MN74HC SerleS MN74HCT04/MN74HCT04S

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operation supply voltage Vee 4.5~5.5 \'
Input/output voltage Vi, Vo 0~V \
Ogeratmg temperature range Ta —40~+85 °C
Input rise and fall time [ 4.5 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(lb‘)' v . Ta=25°C Ta=—-40~+85°C| Unit
! N Unit min. typ. max. min. max.
4.5 1.5 1.5 \%
Input HIGH voltage Vin ! 2.0 2.0 A\
5.5 4.2 4.2
4.5 0.3 0.3
Input LOW voltage Vi i 0.8 0.8 \'
5.5 1.2 1.2
4.5 —-20.0 | wpA 4.4 4.5 4.4
Output HIGH voltage Vou Vi \Y
4.5 —-4.0 | mA 3.86 3.76
4.5 20.0 | pmA 0.0 0.1 0.1
Output LOW voltage Vo Vi \'
4.5 4.0 mA 0.32 0.37
Input current I 5.5 Vi=V¢cor GND +0.1 +1.0 nA
Quiescent supply current Iec 5.5 | Vi=V¢¢ or GND, Ip=0 2.0 20.0 uA

B AC Characteristics (GND=0V, Input transistion time =6ns, C, =50pF)

Temperature
Parameter Symbol Y{,; Test Conditions Ta=25°C Ta=-40~+85°C| Unit
min. typ. max. min. max.

Output rise time trLe 4.5 4 15 19 ns
Output fall time trHL 4.5 4 15 19 ns
Propagation time : .

(L<—H) teLn 4.5 7 20 25 ns
Propagation time

(HG—L) tpHL 4.5 6 20 25 ns

Panasonic — 36—



High-Speed CMOS Logic MN74HC Series MN74HCUO4/MN74HCU04S

MN74HCU04/MN74HCU04S

Hex Inverters (Unbuffered)

B Description Pl
MN74HC04/MN74HCO04S contain six inverter circuits without
buffer.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54L.S/74LS logic family.

P-2

m Logic diagram (1 gate)

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

AIE ~ 14| Vee

Yllzy 13ja6

AZE @E\w

YZEy 11]as5

A5 @Evs

YSE:y 9 as

GND[ 7] @ 8 Jva

B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~4+7.0 v
Input/output voltage Vi, Vo —0.5~Vce+0.5 \Y%
Input protection diode current Lix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current IccIenp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HCUO04 Pp mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
O | INTaHCUD4 s | 2= 40~ +60T Po 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

—37— Panasonic



High-Speed CMOS Logic MN74HC Series MN74HCU04/MN74HCU04S

W Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vec \Y
Operating temperature range Ta —40~+85 °C
2.0 0~1000 ns
Input rise and fall time ty, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

. Test Conditions Temperature
Parameter Symbol ('\;)C v | Ta=25T Ta=—40~+85C |  Unit
Unit | min. typ. max. | min. | max.

2.0 1.7 1.7

Input HIGH voltage Vi 4.5 3.6 3.6 \"
6.0 4.8 4.8
2.0 0.3 0.3

Input LOW voltage ViL 4.5 0.8 0.8 A%
6.0 11 1.1
2.0 —20.0] MA 1.8 2.0 1.8
4.5 —20.0| MA 4.0 4.5 4.0

Output HIGH voltage Vou 6.0 ViL |—20.0| #A 5.5 6.0 5.5 \Y
4.5 —4.0| mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0 | pA 0.0 | 0.2 0.2
4.5 20.0 | uA 0.0 | 05 0.5

Output LOW voltage VoL 6.0 Viy 20.01 pA 0.0 0.5 0.5 \Y%
4.5 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37

Input current It 6.0 | Vi=Vc¢c or GND +0.1 +1.0 HMA

Quiescent supply current Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C,_ =50pF)

Temperature

Parameter Symbol ?’%C Test Conditions Ta=25TC Ta=—40~+85C |  Unit
min. typ. max. min. | max.
2.0 25 | 75 95

Output rise time trLn 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 | 75 95

Output fall time tTHL 4.5 7 15 19 ns
6.0 6 | 13 16
o 2.0 20 | 75 95

(1 Pagation time te | 4.5 6 | 15 19 ns
6.0 5 | 13 16
2.0 20 | 75 95

fﬁ"_{%ﬁm time toa | 4.5 6 | 15 19 ns
6.0 5 | 13 16




High-Speed CMOS Logic MN74HC Series

MN74HC08/MN74HC08S

MN74HC08/MN74HCO08S

Quad 2-Input AND Gates

B Description

MN74HCO08/MN74HCO8S contain four 2-input positive isolation
AND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Logic diagram (1 gate)

Ao—]
Bo—] Y

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

N
ME —l_zl Vee
BIE Em
YIE 12|A4
AZE 11vs
B2[5 10]B3
o[ 6] 9]as
GNDE Bys
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+4+7.0 \"
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc.lonp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HCO08 Pp mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60C 275
MN74HC08S Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
—39— Panasonic

JIAHIAIE



High-Speed CMOS Logic MN74HC Series MN74HCO8/MN74HCO8S

B Operating Conditions

Parameter Symbel Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi,Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time ttf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

» Test Conditions Temperature
Parameter Symbol (V \?;: Vi I Ta=25C Ta=—40~+85TC Unit
Unit | min. typ. max. | min. | max.

2.0 1.5 1.5

Input HIGH voltage Vi 4.5 3,15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3

Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 —20.0| pA 4.4 4.5 44

Output HIGH voltage Vou 6.0 Vi [—20.0| A |59 6.0 5.9 A
4.5 —4.0| mA | 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| wA 0.0 | 0.1 0.1
4.5 Viu 20.0| pA 0.0 | 0.1 0.1

Output LOW voltage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 \Y
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37

Input current L 6.0 |Vi=Vcc or GND +0.1 +1.0 MA

Quiescent supply current Iec 6.0 |{Vi=Vcc or GND,Io=0 2.0 20.0 MA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol Vee Test Conditions Ta=25C Ta=—40~+85C Unit
V) min. typ. max. min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95
fﬁﬁaﬁﬁﬁo" time trn | 4.5 8 | 15 19 ns
6.0 7 13 16
2.0 25 75 95
fﬁfﬂagﬂm time teu | 4.5 8 | 15 19 ns
6.0 7 13 16

Panasonic — 40—



High-Speed CMOS Logic MN74HC Series

MN74HC10/MN74HC10S

MN74HC10/MN74HC10S

Triple 3-Input NAND Gates

B Description

MN74HC10/MN74HC10S contain three 3-input positive isolation
AND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Logic diagram (1 gate)

14-pin plastic DIL package

P-2

A 14-pin Panaflat package (SO-14D)
B
Y Pin configuration (top view)
¢ TN\
AIE EVcc
81 2] [13]c1
B2 4] [11]cs
cof5 ] 10|B3
v2[(6 | 9 Ja3
anp[ 7| [8]vs
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Tix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current IceIonp +50 mA
Storage temperature range Tstg —65~+150 °C
Ta=—40~+60T 400
MN74HC10 - Pp W
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60TC 275
MN74HC10S P mW
Ta=+60~+85T " [Decrease to 200mW at the rate of 3.8mW/°C
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC10/MN74HC10S

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi, Vo 0~Vcc \Y%
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time ty, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
- Test Conditions Temperature
Parameter Symbol 2’\‘;)0 v | 5 Ta=25C Ta=—40~+85C|  Unit
Unit | min. typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| KA 1.9 2.0 1.9
4.5 Vi |—20.0| #A 44 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0| MA 5.9 6.0 59 v
4.5 Vo | —4.0} mA | 3.86 3.76
6.0 —5.21 mA | 5.36 5.26
2.0 20.0 pA 0.0 | 0.1 0.1
4.5 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 Vin 20.0| wA 0.0 0.1 0.1 \"
4.5 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 [Vi=Vc¢c or GND +0.1 +1.0 HA
Quiescent supply current|  Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 HA
M AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Temperature
Parameter Symbol y‘j)c Test Conditions Ta=25C Ta=—40~+85C | Unit
min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95
gft)_l))aﬁ*;tion time ten | 4.5 8 | 15 19 ns
6.0 7 13 16
2.0 25 75 95
E_rlo—)pa%‘a)ﬁon time tPHL 4.5 8 15 19 ns
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series MN74HC11/MN74HC11S

MN74HC11/MN74HC11S

Triple 3-Input AND Gates

H Description P-1
MN74HC11/MN74HC11S contain three 3-input positive isolation
AND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family. P-2

B Logic Diagram

Ao—]
Bo— Y
Co—

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

Ml
mi[2]

E Vee
o

3] 12]v1
B[4 11]cs
5] 10]B3
vo[6 | 9 a3

@E!GSJ(

GNDE EYIB

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —05~+7.0 \%
Input/output voltage Vi,Vo —0.5~Vcc+0.5 \
Input protection diode current Lk +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current IccIonp +50 mA
Storage temperature range Tstg —65~-+4+150 T
Ta=—40~+607TC 400
MN74HC11 Pp mW
(l;i(;::;e);tion Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
MNTaHCHS A= 40~ +60T Po 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

I



High-Speed CMOS Logic MN74HC Series MN74HC11/MN74HC11S

M Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time teotf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Test Conditions
Parameter Symbol (V\?;: Vi I Ta=25T Ta=—40~+85T Unit
° Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \"
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 —20.0| HA 4.4 45 4.4
Output HIGH voltage Vou 6.0 Vih |—20.0{ MA 5.9 6.0 5.9 \Y%
4.5 —4.0] mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| pA 0.0 | 0.1 0.1
4.5 Vin 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| A 0.0 0.1 0.1 v
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current L 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current, Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 KA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Vee Test Conditions
Parameter ' Symbol W) Test Conditions Ta=25TC Ta=—40~+85T Unit
min. typ. max. min. | max.

2.0 25 75 95

Output nse time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95

Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95

opagation time tn | 4.5 8 | 15 19 ns
6.0 7 13 16
2.0 25 75 95

(i Pagation time t. | 4.5 8 | 15 19 ns
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series

MN74HC14/MN74HC1 4S

MN74HC14/MN74HC14S

Hex Inverting Schmitt Triggers

M Description

MN74HC14/MN74HC14S contains six inverter circuits with
Schmitt triggers at all input terminals.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Because the circuit threshold voltage differs
(Viy Vi) when the input waveform rises and falls, wider
applications are possible for the line receiver, waveform shaping
and multi-vibrator in addition to the normal inverter.
Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as standard 54LS/74LS logic family.

B Logic Diagram (1 Gate)

o

14-pin plastic DIL package

P-2

14-pin Panaflat package (SO-14D)

Pin configuration (top view)

18] vee
[13]as
12]ve
[11]as
[10]vs

wl]
YIE
AZE
vo[5]
A3E

RIS
ey

Y3E 9 |Ad
onp[ 7] 8 |v4
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vce+0.5 A%
Input protection diode current Lk +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc.Ionp +50 mA
Storage temperature range Tstg —65~+150 T
MNTHC 40~ H60T Po 299 mW
Power Ta=+60~+85TC Decrease to 200mW at the rate of 8mW/°C
e | NTaHcus | L= 40~ +60T Po 275 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC14/MN74HC14S
B Operating Conditions
Parameter Symbol VeelV) Rating Unit
Operating supply voltage Vee 1.4~6.0 v
Input/output voltage Vi, Vo 0~Vee \Y%
Operating temperature range Ta —40~+85 C
B DC Characteristics (GND=0V)
Ve Test Conditions Temperature
Parameter Symbol ) v I Ta=25T Ta=—-40~+85T Unit
I 0
Unit | min. typ- max. | min. | max.
2.0 —20.0| pA 1.9 2.0 1.9
4.5 Vin |—20.0| wpA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0| uA 5.9 6.0 5.9 v
4.5 Vi —4.0| mA | 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0 pA 0.0 0.1 0.1
4.5 Vin 20.0| pA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0 [ pA 0.0 | 0.1 0.1 \'
45 | V. 40| mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |[Vi=Vcc or GND 0.1 +1.0 HA
Quiescent supply current|  Icc 6.0 [Vi=Vcc or GND,Io=0 2.0 20.0 HA
2.0 0.7 1.10 | 1.50 0.7 1.5
Vet | 45 155 |2.46 | 315 | 155 | 3.15 \Y
Input threshold voltage 6.0 21 3.25 | 4.2 21 4.2
2.0 0.3 0.80 | 1.0 0.3 1.0
Vr~ 4.5 0.9 2.00 | 2.45 0.9 2.45 \%
6.0 1.2 2.60 | 3.2 1.2 3.2
2.0 0.2 0.3 1.2 0.2 1.2
Hysteresis voltage Vu 4.5 04 |0.5 2.1 0.4 2.1 \%
6.0 0.5 0.7 2.5 0.5 2.5
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Ve Temperature
Parameter Symbol Test Conditions Ta=25C Ta=—40~+85C Unit
V) min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 13 16
o 2.0 25 75 95
(opagation time | 4.5 15 19 ns
6.0 13 16
L 2.0 25 75 95
E;oia %z;tlon tme tPHL 4.5 15 19 ns
6.0 7 13 16
Panasonic Panasonic



High-Speed CMOS Logic MN74HC Series

MN74HC20/MN74HC20S

MN74HC20/MN74HC20S

Dual 4-Input NAND Gates

M Description

MN74HC20/MN74HC205 contain two 4-input positive isolation
NAND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54L.S/74LS logic family.

B Logic diagram (1 gate)

14-pin plastic DIL package

A 14-pin Panaflat package (SO-14D)
B
c Y Pin configuration (top view)
D
\
AIE E Vee
Bif 2 | ‘ 13]p2
N C[z 12{C2
CIE 11 |NC
15| [10]B2
YIE 9 |A2
ono[ 7| 8 |v2
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢+0.5 \%
Input protection diode current Lix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current TccIonn +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+4+60T 400
MN74HC20 - Pp mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation s
Ta=—40~+60TC 275
MN74HC20S | — Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
Panasonic




High-Speed CMOS Logic MN74HC Series MN74HC20/MN74HC20S

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 v
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range T —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?]\;; " I Ta=25C Ta=—40~+85C Unit
Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vin |—20.0] xA 44 45 4.4
Output HIGH voltage Vou 6.0 or |—20.0| A 5.9 6.0 5.9 A
4.5 ViL | —4.0f mA | 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| A 0.0 | 0.1 0.1
4.5 20.0| wA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 Viu 20.0| wA 0.0 0.1 0.1 \'%
4.5 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current L 6.0 | Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Vee Temperature
Parameter Symbol W) Test Conditions Ta=25C Ta=—40~+85T Unit
min. typ. max. min. | max.

2.0 25 75 95

Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95

Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95

Ff(ﬂa lg_l:;tlon time tpin 4.5 8 15 19 ns
6.0 7 13 16
2.0 25 75 95

FHNLW %‘a;tlon time tPHL 4.5 8 15 19 ns
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series MN74HC21/MN74HC21S

MN74HC21/MN74HC21S

Dual 4-Input AND Gates

B Description P-1
MN74HC21/MN74HC21S contain two 4-input positive isolation
AND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family. P-2

L o
B Logic diagram (1 gate)

14-pin plastic DIL package

1]; 14-pin Panaflat package (SO-14D)
Y
g Pin configuration (top view)
\/
AIE EVCC
B1[2] 13]p2
ne[3] 12)c2
cif4] 11|Ne
DIE 10|B2
Y1 E 9 |A2
GND E 8 1{y2
H Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \'4
Input/output voltage Vi, Vo —0.5~Vcc+0.5 A%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc,lonp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC21 Pp mW
Power Ta=+60~+ 85T Decrease to 200mW at the rate of 8mW/°C
dissipation | - Ta=—40~+60T 275
MN74HC21S  |— Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

— 49— Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC21/MN74HC21S

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 v
Input/output voltage Vi,Vo 0~Vcc \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

. Test Conditions Temperature
Parameter Symbol vee v I Ta=25T Ta=—40~+85T Unit

W ' ° Unit | min. typ. max. min. | max.
2.0 1.5 1.5

Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3

Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0 | uA 1.9 2.0 1.9
4.5 —20.0| uA 4.4 4.5 4.4

Output HIGH voltage Von 6.0 Vi [—20.0| A 5.9 6.0 5.9 \Y%
4.5 —4.0| mA 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0 | pA 0.0 | 0.1 0.1
4.5 Vi 20.0| A 2.0 | 0.1 0.1

Output LOW voltage VoL 6.0 or 20.0| pA 0.0 | 0.1 0.1 \Y
45 | Vu 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37

Input current Ii 6.0 |[Vi=Vcc or GND +0.1 +1.0 HMA

Quiescent supply current Iec 6.0 [Vi=Vcc or GND,Io=0 2.0 20.0 MA

B AC Characteristics (GND=0V, Input transition time =6ns, C,_=50pF)

Vee Temperature
Parameter Symbol W) Test Conditions Ta=25T Ta=—-40~485T Unit
min. typ. max. min. max.

2.0 25 75 95

Output rise time trLH 4.5 8 | 15 19 ns
6.0 7 13 16
2.0 20 75 95

Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95

g‘ﬂaﬁ‘;ﬂm time tn | 4.5 8 | 15 19 ns
6.0 7 13 16
) 2.0 25 75 95

(i pagation time tue | 4.5 8 | 15 19 ns
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series MN74HC27/MN74HC27S

MN74HC27/MN74HC27S

Triple 3-Input NOR Gates

B Description P-|
MN74HC27/MN74HC27S contain three 3-input positive isolation
NOR gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family. P-2

14-Pin plastic DIL package

B Logic diagram (1 gate)

14-Pin Panaflat package (SO-14D)

w >

Y Pin configuration (top view)

p\—g

AlE EVCC
Bi[2] [13]c1
a[3] 12]v1
B2[ 4] 11]cs
cf5] 10]B3
va[s | 9]a3

anp[7] 8]v3

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi. Vo —0.5~V¢e+0.5 v
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current IccIonp +50 mA
Storage temperature range Tstg —65~+150 C
MNTHC27 | 40~ H60C Po 400 mW
Power Ta=+60~+ 85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC27S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C




High-Speed CMOS Logic MN74HC Series MN74HC27/MN74HC275

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi Vo 0~Vee v
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol | ' Ta=25C Ta=—40~+85C |  Unit
v | W Io : - -
Unit | min. typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 A
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| A 1.9 2.0 1.9
4.5 —20.0| A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 Vi {—20.0]| A 5.9 6.0 5.9 N
4.5 —4.0| mA 3.86 3.76
6.0 —5.2 mA 5.36 5.26
2.0 20.0 pA 0.0 0.1 0.1
4.5 Vin 20.0| HA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0 | KA 0.0 0.1 0.1 v
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 [Vi=Vcc or GND,Io=0 2.0 20.0 HA
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
Temperature
Parameter Symbol Vee Test Conditions Ta=25C Ta=—40~+85C|  Unit
W) min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95
(pagation time ten | 4.5 8 | 15 19 ns
6.0 7 13 16
‘ 2.0 25 | 75 95
(i pagation time t | 4.5 8 | 15 19 ns
6.0 7 13 16
Panasonic



High-Speed CMOS Logic MN74HC Series

MN74HC30/MN74HC30S

MN74HC30/MN74HC30S

8-Input NAND Gates

B Description

MN74HC30/MN74HC30S contain one 8-input positive isolation
NAND gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Logic diagram (1 gate)

14-pin plastic DIL package

P-2

G 14-pin Panaflat package (SO-14D)
H
A
B Y Pin configuration (top view)
C
D
u
E All 14V
F A E :] cc
B[2] [13]xc
CE 12|H
DE nlc
s — [10]xc
FE—J El NC
GND[7] 8]V
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \J
Input/output voltage V1, Vo —0.5~Vcc+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc.lonp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC30 - Pp mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C P 275 W
MN74HC30S Ta=+60~+85C o Decrease to 200mW at the rate of 3.8mW/°C
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC30/MN74HC30S

M Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi,Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time trotg 4.5 0~500 ns
6.0 0~400 ns
M DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (V‘;)c Vi o Ta=25TC Ta=—40~+85C |  Unit
Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| HMA 1.9 2.0 1.9
4.5 Vin [—20.0| #A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \%
4.5 Vi —4.0( mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 20.0| pA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 Vi 20.0( 4A 0.0 | 0.1 0.1 \%
4.5 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 HA
B AC Characteristics (GND=0V, Input transition time =6ns, C_ =50pF)
Temperature
Parameter Symbol :/‘;‘; Test Conditions: Ta=25C Ta=—40~485TC Unit
min. typ. max. min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
L 2.0 43 150 190
(- opegation time ten | 4.5 16 | 30 38 -
6.0 12 26 33
2.0 35 125 155
(£ pagation time tew, | 4.5 14 | 25 31 ns
6.0 7 21 26




High-Speed CMOS Logic MN74HC Series

MN74HC32/MN74HC32S

MN74HC32/MN74HC32S

Quad 2-Input OR Gates

M Description

MN74HC32/MN74HC32S contain four 2-input positive isolation
OR gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Logic diagram (1 gate)

e I

14-pin plastic DIL package

P-2

14-pin Panaflat package (SO-14D)

A1[:
B1[2 |
YIE

©
5

Pin configuration (top view)

-
7

13]B4
[12]a4
[11]ve

_—_I 4]Vce

B2[5 | 10]B3
YZE 9]A3
GND| 7 8 ]y3
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~47.0 v
Input/output voltage Vi, Vo —0.5~Vce+0.5 A%
Input protection diode current Tk +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icclonn +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HC32 - - Po mW
Power Ta=+60~+85TC Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~4+60C 275
MN74HC32S  |— Po mW
Ta=+60~485TC Decrease to 200mW at the rate of 3.8mW/°C
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC32/MN74HC325

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vece \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

. Test Conditions Temperature
Parameter Symbol ?\ﬁf ;}l . Ta=25T Ta=—40~+85C |  Unit
0 Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 Vi |—20.0{ pA 44 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0| pA 5.9 6.0 5.9 \
4.5 ViL —4.0] mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 20.0| HA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 ViL 20.0 pA 0.0 | 0.1 0.1 A
4.5 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current Ii 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Iec 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 pA

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol 2/\(,:;: Test Conditions Ta=25C Ta=—40~+85T Unit
min, typ. max. min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
o 2.0 25 75 95
(opagation time ten | 4.5 8 | 15 19 ns
6.0 7 13 16
o 2.0 25 75 95
(t1 Pegation time teu. | 4.5 8 | 15 19 ns
6.0 7 13 16

Panasonic —56—



High-Speed CMOS Logic MN74HC Series

MN74HC42/MN74HC42S

MN74HC42/MN74HC42S

BCD-to-Decimal Decoder

B Description

MN74HC42/MN74HC42S are BCD-to-Decimal Decorder. Only
outputs from 10 outputs (YO~Y9) corresponding to inputs (A~D)
become “L”. All other outputs become “H”. When input becomes

over 9, all outputs become “H”.

Adoption of the silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent ot CMOS, and
an operation speed of LS TTL. Each output can directly drive LS
TTL 10-inputs. A Resistors and diode are provided between the
Vee and GND to protect the input and output from damage by
static electricity. Same pin configuration and function as the

standard 54LS/74LS logic family.

B Truth table

P-3

16-pin plastic DIL package

No. Input Output

Dlc|[BJAjo]1[2]3]a]5]6]7[8]9
0 LILILI{LILIH|/HIH|IH|/H|H|H|HI|H 16-pin Panaflat package (SO-16D)
1 ([L|L|L|[H|H|L|H|[H|[H]|H|H|H|H|H
2 |LIL|H|L _H HIL/IHHHHHHH Pin configuration (top view)
3|L|/L|H|H|[H|H|H|L|H|[H|H]|H]|H]|H —
s |L|H|L|{L|H|[H|[H|H|L|H|[H[H|[H]H Yo[T]
s {L/H|L|H|H|H|H[H|H|[L|H|H|H][H —L
6 |[L/H|H|L|H|H|H|H|H|H|L|H]|H][H YIE(I)A
7|L|H|H|H|H|H|H|H|H|H|H|L |H|H v2[3h _{, -rl:“lB
8 |H|L|L|{L|H|[H[H|H|H|H][H|H|L]|H v3[A-§ B
9 |H|L|L|H|H|H|H|H|H|H|H|H|H|L 4
S|H|L|H|L|H|H|H|H|H|H|H|H|H]|H Y‘Er’:"gc
S/H|L|H|H|H|H|H|H|H|H|H|H[H]H YsEr7
s/H]H|LIL|H|H|H|H|H|H|[H|H|H]|H 3
2 v6[7}|ldy D]
S|H/H|L|H H/H/H/H/H/H[H|H|H[H
SH[u[H[L|H[H|u[A[H H[H[H][H]H GND[g] B
=~ H|H|H|H|H|[H|H|H|H|H|H|H]|H][H

B Logic Diagram

b D
Al ,_DB—"YI
= Pov2

Bo—{>o L{} B ;Dst
B = Povs

oo c = povs
’_¢ C : | Y6

D | ©y7

Do—>o ’_4> . > exe

<
©

Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC42/MN74HC42S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~-+150 T
| MNmpcee LR A0THE0T Po 400 mW
Power Ta=-+460~+485C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC42S - Po mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Ve (V) Rating Unit

Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \'
Operating temperature range Ta —40~+485 C
2.0 0~1000 ns

Input rise and fall time ty, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol (V\;)c Vi I Ta=25T Ta=—40~+85T Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0( HA 1.9 2.0 1.9
4.5 Viu |—20.0] pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |[—20.0( A 5.9 6.0 5.9 v
4.5 Vio —4.0] mA 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0 pA 0.0 0.1 0.1
4.5 Vi 20.0( uA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0 wuA 0.0 0.1 0.1 \%
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current Ii 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current| Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC42/MN74HC42S

B AC Characteristics (GND=0V, Input transition time =6ns, C_ =50pF)

Temperature
Parameter Symbol \(I\% “Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. max.
2.0 26 75 95
Output rise time tTLH 4.5 11 15 19 ns
6.0 8 13 16
2.0 21 75 95
Output fall time tTHL 4.5 8 15 19 ns
6.0 6 13 16
Propagation time 2.0 » 125 155
AB.C.D=Y (L—H) tPLH 4.5 18 25 31 ns
6.0 13 21 26
2.0 36 125 155
Propagation time _— 45 15 25 31 ns
A,B,C,D-Y (H-L)
6.0 11 21 26

B AC Characteristics Measuring Waveforms

Input 7?50% s;50%
0,
Positive 0% 50% 90 % 90 %
QOutput o 0100 10%
T T 1
tpLn tpHL trLw truL

90%

Negative o o
Output 50% 50%

t T 1
tpuL teLy tru trin
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High-Speed CMOS Logic MN74HC Series

MN74HC51/MN74HC51S

MN74HC51/MN74HC51S

Dual AND-OR Invert Gates

B Description

MN74HC51/MN74HC51S contain two AND-OR-INVERT gates.
Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in Ve and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Logic diagram (1 gate)

g} 14-pin Panaflat package (SO-14D)
C1 Y1
D1
El Pin configuration (top view)
F1
Alll ~ EVCC
g; v AZE E] c1
C2 BZE E Bl
bz CZE: 11|F1
DZE 10{E1
YZE 9 |D1
o7 8 |v1
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —-0.5~+7.0 A%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current IccIonp +50 mA
Storage temperature range Tstg —65~+150 T
MN74HC51 | A _40~H+60T Pp 200 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8SmW/°C
dissipation Ta=—40~+60C 275
MN74HC51S Ta=+60~+85TC Po Decrease to 200mW at the rate of 3.8mW/°C mW
Panasonic



ngh-Speed CMOS LOgiC MN74HC Series MN74HC51/MN74HC51S
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi, Vo 0~Vcc \%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
M DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (V‘f)c Vi o Ta=25T Ta=—40~+85C |  Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Ve |—20.0| pA 4.4 4.5 4.4
Output HIGH voltage Vo 6.0 or [—20.0f pA | 59 6.0 5.9 v
4.5 ViL —4.0| mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| uA 0.0 | 0.1 0.1
4.5 Vi 20.0| MA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HA 0.0 | 0.1 0.1 \
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current It 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 [Vi=Vcc or GND, [o=0 2.0 20.0 FA
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
Temperature
Parameter Symbol Vee Test Conditions Ta=25T Ta=—40~+85T Unit
V) min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 13 16
2.0 40 | 150 190
([ opagation time trn | 4.5 16 | 30 38 ns
6.0 11 26 33
2.0 39 125 155
E’ﬁoia%a)tion time tpHL 4.5 13 25 31 ns
6.0 10 21 26
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC73/MN74HC73S

MN74HC73/MN74HC73S

Dual J-K Flip-Flops with Clear

B Description P-1
MN74HC73/MN74HC73S contain two J-K flip-flop circuits with
clear. Each flip-flop has independent clear, J-K, clock input and
complementary Q and Q outputs. Input data is transferred to
the output on the negative going edge of the clock pulse. Clear
operates at LOW level regardless of the clock. Adoption of the
silicon gate CMOS process has resulted in low power dissipa-
tion, a high noise margin equivaient to CMOS, and an operation
speed of LS TTL. Each output can directly drive LS TTL
10-inputs.

Resistors and diode are provided between the Ve GND to
protect the input and output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS P-2
logic family.

14-pin plastic DIL package

H Truth Table

Input Output — 14-pin Panaflat package (SO-14D)

CLR CLK J K Q Q

L X X X L H

H Rs L L Q0 Qo Pin configuration (top view)

H S H L H L

H L L H L H N~

1 14]J1
H 3 H H Toggle CLKIE jJ
H H x X Q | Q CLRIE}’ R 13]Q1
CL
Note: KIBHLe 5 ! 12]q1
1. x: Either HIGH or LOW; it doesn’t matter 1
2.7 Rise of negative direction VCCE EGND
3. Qo: (t)albelzel prior to determination of input condition shown in CLKZE X EKZ
— CLK
4. Qo: Q level prior to determination of input condition shown in CLRZE 5 CL 3192
table
5. Toggle: With 7_ change, output becomes a complement of the JZE EC)Z
previous condition
B Logic diagram (1 gate)
CLR
[ Q *1 ¢ *2

[a]]

T
CLKo—Do—L—DoJ #1




High-Speed CMOS Logic MN74HC Series MN74HC73/MN74HC73S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+607C 400
MN74HC73 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60TC 275
MN74HC73S Pp mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi, Vo 0~Vcc A%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr. tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol 2]\(;;: Vi I Ta=25C Ta=—40~+85C Unit
Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 Vi |—20.0] pxA | 44 45 4.4
Output HIGH voltage Vou 6.0 or |—20.0] uA 5.9 6.0 5.9 \Y%
4.5 Vio —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 536 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0| HA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 ViL 4.0/ mA 0.32 0.37
6.0 5.2] mA 0.32 0.37
Input current Iy 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current | Icc 6.0 |Vi=Vcc or GND, Io=0 4.0 40.0 HA
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC73/MN74HC73S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol Vee Test Conditions Ta=25T Ta=—40~+85T Unit
V) min. typ. max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 125 155
CLK—Q. @ (L—H) tPLH 4.5 15 25 31 ns
6.0 21 26
Propagation time ) ig 3 122 12? .
— PHL . n
CLE~Q Q (H~1) 6.0 21 26
Propagation time 2.0 175 220
CLR—Q (L—H) tPLH 4.5 22 35 44 ns
6.0 30 37
Propagation time 2.0 150 190
CLR—Q (H—L) tPHL 4.5 17 30 38 ns
6.0 26 33
. 2.0 75 95
Minimum pulse width
CLR tw 4.5 7 15 19 ns
6.0 13 16
2.0 100 125
Minimum Set-up time tsu 4.5 6 20 25 ns
6.0 17 21
2.0 —
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0
2.0 75 95
Minimum recovery time trem 4.5 2 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency|  f max. 4.5 30 72 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC73/MN74HC73S

® Switching Time Measuring Circuit and Waveforms

(1] trim trHL, tse fmao tew/teue (CLK—Q, Q), trem th
1. Measuring Circuit (tPLHytPHL)

VCC

P.G.

CLR

CLK

o

—-L—OOutput
Co
Output

+

P.G.

[2] tpLw/ten. (CLR—Q, Q), tw

1. Measuring Circuit (tppy,tpyr)

P.G.

P.G.

+

—I-4>Output
;C L

‘T—oOutput
CL

2. Waveforms

-ons
CLK \so% |/ 2% SM
N2 _Kfi0%

10% R
tpLu 330
_ i 90 % 90%,
Q 50 % 50%
10% 10%
¢ t tru ! trin
rem e
CLR 50%

2. Waveforms

=6ns =6ns
—
% o
CLR so%ﬂk 50%
10% 10%
Q 50%
tpuL
—
Q 50%
trLu

Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC74/MN74HC74S

MN74HC74/MN74HC74S

Dual D-Type Flip-Flops with Preset and Clear

B Description P-1
MN74HC74/MN74HC74S contain two D-type flip-flop circuits
with preset and clear. Each flip-flop has independent clear,
preset, data, clock input and complementary Q and Q outputs.
Input data is transferred to the output on the positive going
edge of the clock pulse. Preset and clear operate at LOW level
regardless of the clock. Adoption of a silicon gate CMOS
process has resulted in low power dissipation, a high noise
margin equivalent to CMOS, and an operation speed of LS
TTL. Each output can directly drive LS TTL 10-inputs.

Resistors and diodes are provided between the Ve GND to
protect of the input and output from damage by static electric-
ity. Same pin configuration and function as the standard 54LS/ P-2
74LS logic family.

14-pin plastic DIL package

B Truth table

Input Output
PR CLR CLK D Q Q 14-pin Panaflat package (SO-14D)
L H X X H L
H L X X L H
L L X X H* H* Pin configuration (top view)
H H £ H H L
H H A L L H
H H L X Qo Qo
Note:
1. x: Either HIGH or LOW; it doesn’t matter
2. 4 Rise of positive direction
3. Qo Q level prior to determination of input condition shown in
table
4. Qo: Q level prior to determination of input condition shown in
table
5. H*: When preset and clear are low, Q and Q are HIGH; annl[7 3 |az
however, when preset and clear simultaneously change to

HIGH, requirements of Q and Q cannot be predicted.

B Logic Diagram (1 Gate)

Panasonic — 66—



High-Speed CMOS Logic MN74HC Series MN74HC74/MN74HC74S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage V1, Vo —0.5~Vcce+0.5 v
Input protection diode current Tik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 c
Ta=—40~+60C 400
MN74HC74 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8SmW/°C
dissipation Ta=—40~+60C 275
MN74HC74S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
M Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vcc v
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol zl\ff vi | oL Ta=25TC Ta=—40~+85C |  Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0] #A |19 2.0 1.9
4.5 Vin [—20.0| pA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| A | 5.9 6.0 5.9 \Y
4.5 Vi | —4.0] mA | 3.86 3.76
6.0 —5.21 mA | 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vi 20.0| HA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| nA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current|  I¢c 6.0 |Vi=Vcc or GND, Io=0 4.0 40.0 KA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC74/MN74HC74S

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol Y\CI()’ Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. | max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
L 2.0 32 150 190
Propagation time 45 14 30 38
— tPLH . ns
CLK—Q,Q (L—H
Q ) 6.0 11 26 33
32
Propagation time jg 14 150 1:3(8)
— tPHL . 30 ns
CLK—Q,Q (H-L)
.Q 6.0 11 26 33
Propagation time Zg ji 150 120
— t . 8
PRCLR~Q,Q (L=H) | " 30 "
6.0 10 26 33
Propagation time 2.0 ::i 150 190
- t 4.5 38 s
PRCLR-Q.Q (H~L) | " 30 "
6.0 10 26 33
2.0 7 75 95
Minimum Set-up time tsu 4.5 4 15 19 ns
6.0 3 13 16
2.0 - 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 -
26
Minimum pulse width 2.0 s %
tw 4.5 9 15 19 ns
PR, CLR
6.0 7 13 16
. 5
Minimum recovery time 2.0 & 9
trem 4.5 4 15 19 ns
PR, CLR
6.0 2 13 16
2. 6 20 4
Maximum clock 0 30 58 24
frequency Fmax. 4.5 MH
6.0 35 70 28




High-Speed CMOS Logic MN74HC Series MN74HC74/MN74HC74S

® Switching Time Measuring Circuit and Waveforms
[1] trin, trHe tow fmax tpiw/tprr (CLK—Q, Q), trem, th

1. Measuring Circuit (tpLy,tpuL) 2. Waveforms

Vee

PR

—D Q Output
P.G. P>CLK
Q
CLR o
hd CL
— 11
GND
Q
t —tTuL tTin
rem e
PR
or O,
CLR 50%
[2] tew/tpu (CLR—Q, Q), tw
1. Measuring Circuit (tppy,tpur) 2. Waveforms
P.G. =6n i =6ns
90% %
—-L—-OOutput PR 5{% (?/.?/ES 1(3)02/},)/)/6
’ICL ° tw ° §|6rs §|6rs
1
9076 90 %
Output CLR 50%Y (A
CL 10%|Y 10%

P.G. ;I”- W _I

oll
I%
X
gl
®

t*—tPHL r*terLu
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High-Speed CMOS Logic MN74HC Series MN74HC75/MN74HC755

MN74HC75/MN74HC75S

4-Bit Bistable Latch

B Description P-3
MN74HC75/MN74HC75S are 4-bit bistable latches with Q, Q
output. These are suited for temporary binary data memory
circuits between the data processing unit and the I/O, or
between display units. Data at data input (D) is transferred to
output Q, when enable pin (G) is “H”; output Q follows the
data input state so long as the enable is “H”. When the enable
becomes “L”, output is maintained as is untii when the enable
becomes “H”. Output Q indicates the data input state when the
enable changes from “H” to “L”.

Adoption of a silicon gate CMOS process has made possible low 16-pin plastic DIL package
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs P-4
can be directly driven.

Resistors and diodes are provided in Ve and GND to protect
the input/output from damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic
family.

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

B Truth table

Input Output Q[T A @Ql
D G Q Q oz .9 .
L H L H DZE Y= =
H H H L 3 —= Q
X L Qo Qo G344 19 __q]||HEc1e

2. Qo: Q level prior to determination of input condition shown

Note: Vee[3] 12JGND
1. x:  Either HIGH or LOW; it doesn’t matter el 2| Urijas

in table D4[7] = 10Q3
3. Qo: 'Q level prior to determination of input condition shown s =
4] 8 9]Q4
in table Q [: g9 Q

B Logic Diagram

T T )P

to Other Latch




High-Speed CMOS Logic MN74HC Series MN74HC75/MN74HC755
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage Vi Vo —0.5~Vcc+0.5 \'%
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~-+150 T
MNHCTs |40~ 160 Po 400 mW
Power Ta=+60~+85TC Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC75S Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
W Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vece A"
Operating temperature range Ta —40~+485 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (VVC)C Vi o Ta=25C Ta=—40~+85C |  Unit
Unit | min typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \'%
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 Vi |—20.0) pA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0f A | 5.9 6.0 5.9 \
4.5 Vi | —4.0| mA | 3.86 3.76
6.0 —5.2] mA | 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vi 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| pA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supplycurrent Icc 6.0 |Vi=Vcc or GND, Io=0 4.0 40.0 HA
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC75/MN74HC75S

W AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol | Vee Test Conditions Ta=25T Ta=—40~+8C| Unit
(V) min. | typ. | max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 5 13 16
2.0 100 125
Minimum Set-up time teu 4.5 8 20 25 ns
6.0 17 21
2.0 — 0
Minimum Hold time ty 4.5 — 0 0 ns
6.0 — 0
2.0 75 95
Minimum recovery time tw 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 125 155
D—Q (L—H) tpLH 4.5 14 25 31 ns
6.0 21 26
Propagation time 2.0 125 155
D—Q (H—L) tPHL 4.5 14 25 31 ns
6.0 21 26
Propagation time ig 14 lgg 122
— tPLH . ns
D—Q (L—H) 6.0 17 21
Propagation time 2.0 100 125
D~ (HoL) tPHL 4.5 14 20 25 ns
6.0 17 21
Propagation time 2.0 125 155
G—Q (L—H) tPLH 4.5 16 25 31 ns
6.0 21 26
Propagation time . i(s) lzz 1:?
PHL . 17 ns
G—Q (H—L) 6.0 21 26
Propagation time 2.0 125 155
GG (L—H) tPLH 4.5 17 25 31 ns
6.0 21 26
L 2.0 125 155
Propagation time
— tpuL 4.5 14 25 31 ns
G—Q (H—L)
6.0 21 26




High-Speed CMOS Logic MN74HC Series

MN74HC75/MN74HC75S
® Switching Time Measuring Circuit and Waveforms
(1] trim tTHL taw fmax tee/tenr (CLK—Q, Q), trem th
1. Measuring Circuit (tpL,tpyL) 2. Waveforms
%6ns :;6r}s
Vee

P.G.

Q T°0utput Q

lCl_

Q| Output Q
lCl.
~’I—‘—tTHL -‘—-I‘tTLH
[2] teuw/ten. (CLR—Q, Q), tw
1. Measuring Circuit (tpLy,tpaL) 2. Waveforms
<6ns =6ns
0,
PG. D Q Output Q 50%
’ICL m =6ns, I =6ns |
PG. G _ _ G oy f TN 505\ . o
Q Output Q 50/)# 5(;‘(’)/%05 fg%t ;50%)
CL W
; -~ tTLH "t(;HL
90
q e s
10% 100
tpLH tpHL
L]
truL, teLn |
— 90;0 90%
Q 50% 50%.
10% _ 10%
tTHL t*-tTLH
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High-Speed CMOS Logic MN74HC Series MN74HC76/MN74HC76S

MN74HC76/MN74HC76S

Dual J-K Flip-Flops with Preset and Clear

W Description P.3
MN74HC76/MN74HC76S contain two J-K flip-flop circuits with
preset and clear. Each flip-flop has independent J, K, clear,
preset, clock input and complementary Q and Q outputs. Input
data is transferred to the output on the negative going edge of
the clock pulse. Preset and clear operate at low level regardless
of the clock. Adoption of the silicon gate CMOS process has
resulted in low power dissipation, a high noise margin equiva-
lent to CMOS, and an operation speed of LS TTL. Each output
can directly drive LS TTL 10-inputs. Resistor and diode are
provided between the Ve and GND to protect the input and
output from damage by static electricity. Same pin configuration
and function as the standard 54LS/74LS logic family. P-4

16-pin plastic DIL package

B Truth table

Input Output
PR | CLR] CIK ][ J K Q Q
L H X X X H L
H L X X X L H 16-pin Panaflat package (SO-16D)
L L X X X H* H*
H H X | L L Q | Qo
H H RN H L H L Pin configuration (top view)
H H N L H L H
H H ™ H H Toggle
H H H X X Q0 | Qo
Note:
1. X: Either HIGH or LOW,; it doesn’t matter
2.7 Rise of negative direction
3. Qo Q level prior to determination of input condition shown in
table
4. Qo: Q level prior to determination of input condition shown in
table
5. Toggle: With ™ change, output becomes a complement of the
previous condition
5. H*: When preset and clear are low, Q and Q are HIGH;

however, when preset and clear simultaneously change to
HIGH, requirements of Q and Q cannot be predicted.

B Logic Diagram %1
CLR ¢
Q ‘%
T
é
#2
T *2

i
Q
cLko—Dot ot T -LJII?*
<
9
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High-Speed CMOS Logic MN74HC Series

MN74HC76/MN74HC76S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 A%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Lix +20 mA
Output parasttic diode current Ton +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 C
Ta=—40~+60C 400
MN74HC76 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC76 S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vcce \%
Operating temperature range Ta —40~+485 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(I‘CIC) wl o Ta=25C Ta=—40~+85C |  Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Ve |—20.0( uA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0( uA 5.9 6.0 5.9 \Y%
4.5 Vio —4.0| mA 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0 uA 0.0 | 0.1 0.1
4.5 Vi 20.01 uA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, [o=0 4.0 40.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC76/MN74HC76S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol ?/\;)c Test Conditions Ta=25T Ta=—40~+85C Unit
min. | typ. max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time t THL 4.5 7 15 19 ns
6.0 6 13 16
Pr L 2.0 150 190
c](_),l;(aiagjn};m(i_.ﬂ) tPLH 4.5 18 30 38 ns
6.0 26 33
Propagation time 2.0 150 190
CLK—Q, Q (H—L) tPHL 4.5 17 30 38 ns
6.0 26 30
Propagation time 2.0 175 220
PR.CLR~Q.Q (L) | T | F° 2000 % joll
6.0 30 37
o 2.0 175 220
Propagation time
PR,CLR—Q,Q (H~L) t PHL 4.5 19 35 44 ns
6.0 30 37
Propagation time 2.0 & 9
PR.CLR tw 4.5 8 15 19 ns
6.0 13 16
2.0 100 125
Minimum Set-up time tsu 4.5 9 20 25 ns
6.0 17 21
2.0 -
Minimum Hold time th 4.5 - 0 0 ns
6.0 - 0
2.0 75 95
Minimum recovery time trem 4.5 1 15 19 ns
6.0 13 16
Maximum clock 2.0 6 4
X fmax. | 4.5 30 | 50 24 MH,
frequency
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC76/MN74HC765

® Switching Time Measuring Circuit and Waveforms
[1] trin, trae tow fmaw teuw/tenr (CLK—Q, Q), trem to
1. Measuring Circuit (tppy,tpur) 2. Waveforms

Vee
T, =
= PR
,‘2 —1J Q‘TOOutput
B C
P.G. M 5 — CLK ,I CLK
& K Q| Output
= CLR c
I { ,I - Q

tpLy | tPHL
— 90% 90 %
Q 50 % 50 %
10 % 10%
t "l—“tTHL "_‘l‘tTLH
PR rem‘_
or
CLR 50 %
[2] tpLw/ten. (CLR—Q, Q), tw
1. Measuring Circuit (tpLy,tpar) 2. Waveforms
Vcc =6ns =6ns
"-
90 % 90 %
P.G. PR s?('f%/ 000
o,
PR T a7 s6ns  séns
J Q‘T-OOutput - -
CL 90 % 90 %
>CLK ; CLR 509 50 9%
10% 10%
K GTOOutput &-—l
CLR C
G b T - Q 50% 50%
T*tpLH —=truL
) 50% 50%
— tpHL  —*t tpLu
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High-Speed CMOS Logic MN74HC Series MN74HC77/MN74HC77S

MN74HC77/MN74HC77S

4-Bit Bistable Latch

B Description P-1
MN74HC77/MN74HC77S are 4-bit bistable latches. These are
suited for temporary binary data memory circuits between the data
processing unit and the I/O, or between display units. Data at data
input (D) are transferred to output Q, when enable pin (G) is “H”;
output Q follows the data input state so long as the enable is “H”.
When the enable becomes “L”, output is maintained as is until
when the enable becomes “H”. Output Q indicates the data input
state when the enable changes from “H” to “L”.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard 14-pin plastic DIL package
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and P-2
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.
14-pin Panaflat package (SO-14D)
B Truth table Pin configuration (top view)
Input Output
D G Q [7)Q1
L H L 13]Q2
H H H E GL2
X L Qo
may
Note:
1. x: Either HIGH or LOW; it doesn’t matter ENC
2. Qo: Q level prior to determination of input condition shown in
table EQ3
8]a4
B Logic Diagram (1 gate)
r-—-——="——""—-"—""—"—-"—-"~-"~-"~"~"“"=~" -~ -~ -~/ -~ -~/ - - -~ 1

G O——I>o—~p—-—> to Other Latch




High-Speed CMOS Logic MN74HC Series MN74HC77/MN74HC77S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcct+0.5 \Y%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HC77 Pp mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC77S Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vce 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \'
Operating temperature range Ta —40~+4-85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol :/;)C v, I Ta=25C Ta=—40~+85C Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| MA 1.9 2.0 1.9
4.5 Vih |—20.0| xA 44 4.5 44
Output HIGH voltage Vou 6.0 or |[—20.0] xA 5.9 6.0 5.9 A
4.5 Vi —4.0f mA | 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0| A 0.0 | 0.1 0.1
4.5 Vin 20.0| wA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0( wA 0.0 0.1 0.1 \%
4.5 Vi 4.0 mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 [Vi=Vcc or GND, Io=0 4.0 40.0 HA
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC77/MN74HC77S

B AC Characteristics (GND=0V, Input transition time =6ns, C,_=50pF)

Ve Temperature
Parameter Symbol V) Test Conditions Ta=25C Ta=—40~+85C| Unit
min. | typ. | max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 - 0
2.0 75 95
Minimum pulse width tw 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 125 155
D—Q (L—H) teLu 4.5 15 25 31 ns
6.0 21 26
Propagation time 2.0 125 155
D—=Q(H—L) tpuL 4.5 14 25 31 ns
6.0 21 26
Propagation time 2.0 125 155
G=Q (LoH) tPLH 4.5 11 25 31 ns
6.0 21 26
o 2.0 125 155
Propagation time
G=Q (H—L) tPHL 4.5 13 25 31 ns
6.0 21 26
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC77/MN74HC77S
® Switching Time Measuring Circmt and Waveforms
[1] trim, traw ta fmao teew/tern (CLK>Q, Q) trem th
1. Measuring Circuit (tpLy,tpuL) 2. Waveforms
v §'6ns <6ns
e
D 93% 90°o(y Vee
9 50% 50% o
P.G qQ| Output Q 10% k2% GND
CL trLu | JLPHL
71 90% 90%
Q_50% Nsoss
120%, 10%
trin tetTHL
[2] tprw/teur (CLR—Q, Q), tw
1. Measuring Circuit (tpLy, tpur) 2. Waveforms
P.G. D Output Q
I
P.G. MG
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High-Speed CMOS Logic MN74HC Series MN74HC86/MN74HC86S

MN74HC86/MN74HC86S

Quad 2-Input Exclusive OR Gate

B Description P-1
MN74HC86/MN74HC86S contain quad 2-input exclusive OR
(XOR) gate.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs can
be directly driven.

A resistor and diode are provided in V. and GND to protect the
iput/output from damge by static electricity. Same pin configura-
tion and function as the standard 54LS/74LS.

14-pin plastic DIL package

P-2

B Logic Diagram (1 gate)

g ’D—DG__OY 14-pin Panaflat package (SO-14D)

Pin configuration (top view)

/S
Al E E Ve
Bl [Z] % T3] B4
Az [4] (1] v4
B2 E@ 10]B3
vz [§] %’Ej A3
GND[T] B
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vc(+0.5 \Y%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current To *25 mA
Supply current IceIonn +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400 )
MN74HC86 — Pp - mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60C 275
MN74HC86 S - Po mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

Panasonic —gr—



High-Speed CMOS Logic MN74HC Series MN74HC86/MN74HC86S

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee \Y%
Operating temperature range Ta —40~+85 ' c
2.0 0~1000 ns
Input rise and fall time tr. tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Vee Ta=25T Ta=—40~485C Unit
W) Vi lo Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 Vin |—20.0| pA 44 4.5 44
Output HIGH voltage Vou 6.0 or |[—20.0| mA 5.9 6.0 5.9 A%
4.5 ViL —4.0| mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0 | wA 0.0 | 0.1 0.1
4.5 Vi 20.0| wA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0, uA 0.0 0.1 0.1 \%
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current L 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Lec 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 MA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Ve Temperature
Parameter Symbol V) Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95
Propagation time tPLH 4.5 8 15 19 ns
L= 6.0 7 | 13 16
2.0 25 75 95
Propagation time tPHL 4.5 8 15 19 ns
H=>D 6.0 7 | 13 16
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High-Speed CMOS Logic MN74HC Series MN74HC107/MN74HC107S

MN74HC107/MN74HC107S

Dual J-K Flip-Flops with Clear

B Description P-1
MN74HC107/MN74HC107S contain dual J-K flip-flop with
clear, and each flip-flop has independent J, K, clock, clear input
and complementary output Q and Q. Input data is transferred
to the output on the negative-going edge of the clock pulse.
Clear operates on the low level regardless of the clock.
Adoption of the silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs
can be directly driven.

A resistor and diode are provided in Ve and GND to protect
the input/output from damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS. P-2

14-pin plastic DIL package

B Truth table )
14-pin Panaflat package (SO-14D)

Input Output
CLR CLK J K Q Q
L 1% X X L T Pin configuration (top view)
H N L L Qo Qo
i S H L H L n[1] ~ 14]Vee
H O L H L H Bas:
H N H H Toggle QIE1 [orCLK CLAy ECLR]
H | H x| x Q | Qo af S el

edge from HIGH to LOW of the clock
2. X: Either HIGH or LOW; it doesn’t matter -

sk b ’ .. Q216 9 |CLK2
3. Qo: (Qo): Q (Q) level prior to determination of input condition (: Q[ Qr :I
shown in table aNp[7]

4. Toggle: With X_ change, output becomes a complement of the
previous condition

B Logic Diagram

Note: KIE——— (11]k2
R Data input is transferred to output on the negative-goin
1.0 ata input i pi g going QZE-— I ECLRZ

8 |J2

CLRo




High-Speed CMOS Logic MN74HC Series MN74HC107/MN74HC1075
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+4+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionn +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HC107 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
e 1 MNzaHC107S | TR0~ H60T Py 275 mW
Ta=-+60~+85TC Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi, Vo 0~Vcc \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Vee Test Conditions Temperature
Parameter Symbol Ta=25C Ta=—40~+85C Unit
(V) Vi Io .
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4 5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0 HA 1.9 2.0 1.9
4.5 Vih |—20.0| #A 4.4 4.5 4.4
Output HIGH voltage VoL 6.0 or |—20.0| pA 5.9 6.0 5.9 \
4.5 Vi | —4.0| mA | 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0| wA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| A 0.0 0.1 0.1 \Y
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 4.0 40.0 HA
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC107/MN74HC107S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol (5.; Test Conditions Ta=25C Ta =—40~+485C| Unit
min. | typ. max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
o 2.0 34 125 155
Propagation time
CLK—Q, G (L—H) teLH 4.5 14 25 31 ns
— —
’ 6.0 11 21 26
. 2.0 37 125 155
Propagation time s 13 95 31
— t PHL . ns
CLK—Q, H-~L
@ Q ) 6.0 10 21 26
L 2.0 48 150 190
Propagation time 45 19 30 38
— t .
CLR—Q (L—H) L "
6.0 15 26 33
Propagation time i(S) ‘l‘i 125 155
t . 25 31
CLR—Q (H—L) P "
6.0 13 21 26
2.0 16 75 95
Minimum Set-up time tsu 4.5 6 15 19 ns
6.0 5 13 16
2.0 - 0 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 - 0 0
Minimum pulse width 2.0 17 75 %
CLR tw 4.5 8 15 19 ns
6.0 6 13 16
2.0 15 75 95
Minimum recovery time trem 4.5 4 15 19 ns
6.0 2 13 16
Maximum clock 2.0 6 24 4
fr fmax. 4.5 30 64 24 MH z
equency
6.0 35 83 28
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High-Speed CMOS Logic MN74HC Series

MN74HC107/MN74HC107S

® Switching Time Measuring Circuit and Waveforms
(] tion, trae tas foe teu/tem, (CLK—Q, Q), trem, t

1. Measuring Circuit (tppy,tpy)

VC C

PG J Q

ToOutput
-—-L—OOulput

Ci

PG

J;CI
; .

2. Waveforms

6 90% 50 % 50 % 90%
10% 10%

t ety — tiLu
rem
CLR 50%

[2] teuw/ten, (CLR—Q, Q), tw
1. Measuring Circutt (tppy,tpur) 2. Waveforms
Vee =6ns =6ns
P.G EZ% F30% —
CLR 50% 50 %
CLR 10% 10 %
Out put
S I P o
I
K cLK ﬁ—rOOutput ——
A ;CL Q 50%
PG.
tPHL
Q 71 50%
tpLH
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High-Speed CMOS Logic MN74HC Series

MN74HC109/MN74HC109S

MN74HC109/MN74HC109S

Dual J-K Flip-Flops with Preset and Clear

B Description

MN74HC109/MN74HC109S contain dual J-K  flip-flop with
preset and clear and each flip-flop has independent J, K, clock,
clear, preset input and complementary output Q and Q. Input data
is transferred to the output on the rising edge of the clock pulse.
Clear and preset operatate on the low level regardless of the clock.
Adoption of the silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL; LS TTL 10-inputs can
be directly driven.

A Resistors and diode are provided in V¢ and GND to protect
the input/output from damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Truth Table

Input Output
PR | CLR | CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X H* H*
H H £ L L L H
H H ~ H L Toggle
H H | £ | L H Qo Qo
H H e H H H L
H H L X X Qo Qo
Note:
1. x: Either HIGH or LOW; it doesn’t matter
2.4 Rise of positive direction
3. Qo Q level prior to determination of input condition shown in
table
4. Qo: Q level prior to determination of input condition shown in
table

5. Toggle: With A change, output becomes a complement of the
previous condition

5. H*: When preset and clear are low, Q and Q are HIGH;
however, when preset and clear simultaneously change to
HIGH, requirements of Q and Q cannot be predicted.

B Logic Diagram

P-3

16-pin plastic DIL package

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

%1
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High-Speed CMOS Logic MN74HC Series MN74HC109/MN74HC1095

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~47.0 \
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~460T 400
MN74HC109 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60TC 275
MN74HC109S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit

Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns

Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(/\Czj Vi I Ta=25T Ta=—40~+85C |  Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0] MA 1.9 2.0 1.9
4.5 Vin |—20.0] #A 44 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0/ #A | 59 6.0 5.9 A%
4.5 ViL —4.0] mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 Vi 20.0] MA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HA 0.0 0.1 0.1 A%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 4.0 40.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC109/MN74HC109S

B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)

Vee Temperature
Parameter Symbol W) Test Conditions Ta=25C Ta=—40~+85C Unit
min. | typ. max. | min. max.
2.0 75 95
Output rise time tTLH 4.5 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 15 19 ns
6.0 13 16
P 2.0 125 155
6.0 21 26
2.0 125 155
6.0 21 26
2.0 125 155
Propagation time
PR, CLR—Q T (L—H) tpLH 4.5 25 31 ns
6.0 21 26
2.0 125 155
Propagation time
PR, CLR~Q Q@ (HL) tPHL 4.5 25 31 ns
6.0 21 26
2.0 75 95
Mimmum pulse width ty 45 15 19 s
PR,CLR 6.0 13 16
2.0 100 125
Minimum Set-up time tsu 4.5 20 25 ns
6.0 17 21
2.0 — 0
Minimum Hold time th 4.5 — 0 ns
6.0 — 0
2.0 75 95
Mnimum recovery time trem 4.5 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency |  fmax 4.5 30 24 MH
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC109/MN74HC109S

® Switching Time Measuning Circuit and Waveforms
(1] trim, traL to fmao teu/tene (CLK—Q, Q), trem, t

1. Measuring Circutt (tppy,tpur) 2. Waveforms

=
V(L — O,
LR sosf 0% o070}
[3) 10% 10 96 Ko
) Jts“ th J tsy
E] PR T <6 =t -
= Q| TOOutput ?ﬁ‘- 9(Toﬁns
5 CLK 50 %, ° 50 % °
PG }— : . N ;CL / 10%%Hi09%
: I g A — tTLH fe—t THL
8 K Q) Output 5% 55
& CLR C Q 509% 50%
| ;; - 10% 10 9%
tpLH tPHLT

2l
o
3
«©
il
(=]
®
o
S wur
0 O Q)
°ao
¥

trem
PR
or
CLR__/50%
[2] tpLu/tpHL (CLR—Q, @r tw
1. Measuring Circuit (tppy, tpur) 2. Waveforms
Vee
=6ns <6ns
PG 1 50533 5057
PR PR 50% 189’%
J Q Output tw | ° =6ns  =6ns
CL ! [
P> CLK ; 90 % 90 %
_ a o CLR 50 % 50 %
K ——I—o utput 10% 10%
t
i Cr :
PG ;
Q 50% 50%
T+tpLu t*tPHL
o} 50% 50%
— tpHL —= tpLu
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High-Speed CMOS Logic MN74HC Series

MN74HC112/MN74HC112S

MN74HC112/MN74HC112$

Dual J-K Flip-Flops with Preset and Clear

B Description

MN74HC112/MN74HC112S contain dual J-K flip-flop with clear,
and each flip-flop has independent J, K, preset, clock, clear input
and complementary output Q and Q. Input data is transferred to
the output on the negative going edge of the clock pulse. Clear
operates on the low level regardless of the clock. Adoption of
the silicon gate CMOS process has resulted in low power
dissipation, a high noise margin equivaient to a standard CMOS,
and an operation speed of LS TTL; LS TTL 10-inputs can be
directly driven.

A Resistors and diode are provided in Ve and GND to protect
the input/output from damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Truth Table

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Input Output

PR | CLR | CLK J K Q Q

L H X X X H L

H L X X X L H

L L X X X H* H*

H H ~x L L Qo Qo

H H RS H L H L

H H X L H L H

H H RS H H Toggle

H H H X X Qo | Qo
Note:
1. x: Either HIGH or LOW; it doesn’t matter
2. % Rise of negative direction
3. Qo: Qlevel prior to determination of input condition shown n table
4. Qo:  Qlevel prior to determination of input condition shown in table
5. Toggle: With °X_ change, output becomes a complement of the

previous condition

5. H*: When preset and clear are low, Q and Q are HIGH;

however, when preset and clear simultaneously change to
HIGH, requirements of Q and Q cannot be predicted.

B Logic Diagram

CLRoO

Pin configuration (top view)

CLK1[T]
K1[2]
J1[3]
PR1[4]
Q1[5]
Q1[6]
Q2[7]
GND[8]

— —
—1d

E Vee

| [Tk J-ECLRl

[T4CLR2

PR CLR
:I: Q _Q

ABJCLK 2

[12]K 2
[ {2

KcrgJ

q4CLR PRJEPRZ
2 af H9)q2

1

)
E‘-
T
¢
%2
@
EL
T
[
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High-Speed CMOS Logic MN74HC Series MN74HC112/MN74HC112S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5 ~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionn +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HC112 Pp mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation MNTaHCLI2S | TE=—40~+60T Po 275 w
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce A% —
Operating temperature range Ta —40~+85 c p—
2.0 0~1000 ns Pe—
Input nse and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol :]\(;;: i I Ta=25T Ta=—40~+85T Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0( pA 1.9 2.0 1.9
4.5 Ve |—20.0] xA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0 mA 5.9 6.0 5.9 A%
4.5 Vi. | —4.0] mA | 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0| pA 0.0 | 0.1 0.1
4.5 Viu 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0] wA 0.0 0.1 0.1 \%
4.5 ViL 4.0| mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 |Vi=Vec or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, [o=0 4.0 40.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC112/MN74HC112S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol (V\(;)L Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. min. max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time t THL 4.5 6 15 19 ns
6.0 13 16
2.0 125 155
Propagation _t_]me oL 45 16 25 31 s
CLK—Q, Q (L—H) 6.0 21 26
o 2.0 125 155
Propagatlon_tlme tpHL 45 16 25 31 ns
CLK—Q,Q (H—L) 6.0 21 2
o 2.0 125 155
Propagation UTe tpLH 4.5 17 25 31 ns
PR,CLR~Q,Q (L—H) 6.0 21 2%
2.0 125 155
Propagation tu_ne EPHL 45 19 25 31 ns
PR,CLR—Q,Q (H-L) 6.0 21 26
2.0 75 95
Minimum pulse width tw 45 7 15 19 ns
PR,CLR 6.0 13 16
2.0 100 125
Minimum Set-up time tsu 4.5 7 20 25 ns
6.0 17 21
2.0 -
Mimmum Hold time th 4.5 - 0 0 ns
6.0 — 0
2.0 ! 75 95
Minimum recovery time trem 4.5 1 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency|  f max. 4.5 30 59 24 MH:
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC112/MN74HC112S

o Switching Time Measuring Circuit and Waveforms
(1] teem, tru tw fme teew/ten, (CLK—Q, Q), trom o

1. Measuring Circuit (tppi,tenn)

Ve

T, =

Refer to truth table

PR

—p CLK

—K

CLR

Q —l—OOutput
;C[,

Q| Output

I A

[2) toL/ton. (CLR—Q, Q),

tw

1. Measuring Circutt (tppp,tenr)

Vee
P G
PR o
J Q—I—O utput
. CL
>CLK ;[;
K Q Output
CLR .
g CL
P.G

2. Waveforms

\. 90 %
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CLK N 10% 105y
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Q
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Q TSO% T 50 %
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High-Speed CMOS Logic MN74HC Series MN74HC125/MN74HC1255

MN74HC125/MN74HC125S

Quad TRI-STATE Buffers

W Description P-1
MN74HC125/MN74HC125S are high-speed non-inverted buffers
consisting of quad tri-state outputs. High-speed operation is
possible for driving a large capacitance bus line owing to large
current output. The gate can be controlled by tri-state input (C),
when output becomes enabled at LOW. Adoption of a silicon
gate CMOS process has made possible low power dissipation, a
high noise margin equivalent to a standard CMOS, and an
operation speed of LS TTL. LS TTL 15-inputs can be directly
driven. Resistors and diodes are provided in Vcc and GND to
protect the input/output from damage by static electricity. Same 14 Jastic DIL pack
pin configuration and function as the standard 54LS/74LS logic 1 T%pin plastic DR package
family. P-2
B Truth Table 14-pin Panaflat package (SO-14D)
Input Output
¢ A Y Pin Configuration (top view)
H X Hi-Z
L L L
L H H
\J
Note: Ci1 14V,
1. H: HIGH level O Ve
2. L: LOW level Al[Z] 13]C4
3. x: Exther HIGH or LOW; doesn’t matter.
4. Hi-Z: Hi-Impeadance Y1[3] 12] A4
c2[4] %Em
B Logic Diagram
A2[5] 10jC3
C 1 Y26 y EAS
GND|7 ; ;8 Y3
A l/ Y £l
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 v
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Ice, Ionp +70 mA
Storage temperature range Tstg —65~+150 °C
Ta=—40~+60°C 400
MN74HC125 Pp mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—-40~+60°C 275
MN74HC125S | — Py mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series MN74HC125/MN74HC1255

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating temperature range Vee 1.4~6.0 v
Input/output voltage Vi, Vo 0~Vcc v
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input rise and fall time te, tf Vcee=4.5V 0~500 ns
VCC =6.0V 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol \(’\L,)C v I Ta=25°C Ta=-40~+85°C| Unit
! 0 Unit min. typ. max. min. max.
2.0 1.5 15 v
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2 \Y%
2.0 0.3 0.3 v -
Input LOW voltage Vi 4.5 0.9 0.9 \ —
6.0 1.2 1.2 v %
2.0 200 wa | 19 | 20 L9 v =
45 | Vg | -200| pA | 44 | 45 44 v
Output HIGH voltage Vou 6.0 or —20.0 | A 5.9 6.0 5.9 A%
4.5 Vi —6.0 | mA 3.86 3.76 A%
6.0 -7.8| mA 5.36 5.26 \'
2.0 20.0 | umA 0.0 0.1 0.1 A%
4.5 Vi 20.0 | wmA 0.0 0.1 0.1 \%
Output LOW voltage VoL 6.0 or 20.0 | umA 0.0 0.1 0.1 \Y
4.5 ViL 6.0 | mA 0.32 0.37 \%
6.0 7.8 mA 0.32 0.37 v
Input current I 6.0 Vi=V¢c or GND +0.1 +1.0 nA
3 state outputoffstate | 1, | 60 VX‘:V‘gg o Yo +0.5 +5.0| uA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Ip=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC125/MN74HC1255

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol ‘(I\C,g Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.

2.0 19 75 95

Output rise time tTLH 4.5 7 15 19 ns
6.0 6 13 16
2.0 15 75 95

Output fall time tTHL 4.5 6 15 19 ns
6.0 5 13 16
o 2.0 15 75 95

f{j{’?ﬁ"“m time g | 45 9 15 190 s
6.0 8 13 16
o 2.0 15 75 95

(iopagation time e | 45 8 15 C19| ms
6.0 6 13 16
2.0 20 125 155

Propagation time tpuz 4.5 R =1kQ 15 25 31 ns
~2) 6.0 14 21 26
2.0 18 100 125

Propagation time tpLz 4.5 RL=1kQ 12 20 25 ns
=2 6.0 11 17 21
2.0 18 100 125

Propagation time tpzu 4.5 R.=1kQ 10 20 25 ns
Z-H) 6.0 8| 17 21
2.0 28 100 125

Propagation time tpzL 4.5 Ro=1kQ 8 20 25 ns
-1 6.0 7 17 21




High-Speed CMOS Logic MN74HC Series

MN74HC125/MN74HC125S

® Switching Time Measuring Circuit and Waveforms
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HIgh-Speed CMOS LOgiC MN74HC Series MN74HC126/MN74HC1265

MN74HC126/MN74HC126S

Quad TRI-STATE Buffers

MN74HC126/MN74HC126S are high-speed non-inverted buffers P-1
consisting of quad tri-state outputs. High-speed operation is
possible for driving a large capacitance bus line owing to large
current output. The gate can be controlled by tri-state input (C),
when output becomes enabled at HIGH. Adoption of a silicon
gate CMOS process has made possible low power dissipation, a
high noise margin equivalent to a standard CMOS, and an
operation speed of LS TTL. LS TTL 15-inputs can be directly
driven.

Resistors and diodes are provided in Ve and GND to protect
the input/output from damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic

family. P-2

B Truth Table

Input Output 14-pin Panaflat package (SO-14D)
C A Y
L x HZ Pin Configuration (top view)
in Configuratio

H L L 9

H H H
Note: W,
1. H: HIGH level . r
2. L: LOW level Cil 1V,
3. x: Either HIGH or LOW; doesn’t matter.
4

W Logic Diagram c2[4] 1) v4

c A2[5] 10]c3

i Yzﬁy [9]A3
A l/ Y GND[T]

x - -
. Hi-Z: Hi-Impeadance Alj2 13)C4
vi[3] ZEM

[3]v3
B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 A%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 A%
Input protection diode current Iik +20 mA
Output parasitic diode current Iox +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 °C

MNT4HC126 | 40~ +60°C Py 0 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°C 275

MN74HC1255 Ta=+60~+85°C Po Decrease to 200mW at the rate of 3.8mW/°C mW
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High-Speed CMOS Logic MN74HC Series MN74HC126/MN74HC126S

B Operating Conditions

Parameter Symbol VeeV) Rating Unut
Operating uspply voltage Vee 1.4~6.0 \'
Input/output voltage Vi, Vo 0~V¢e A%
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input rise and fall time tr, t Vee=4.5V 0~500 ns
Vee=6.0V 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol | (¢s v 1 Ta=25°C Ta=—40~+85°C| Unit
! © Unit min. typ. max. min. max.

2.0 1.5 1.5 v

Input HIGH voltage Viu 4.5 3.15 3.15 A%

6.0 4.2 4.2 \Y%

2.0 0.3 0.3 \%

Input LOW voltage Vio 4.5 0.9 0.9 \Y%

6.0 1.2 1.2 A%

2.0 —20.0 | wA 1.9 2.0 1.9 \%

4.5 Vi —20.0 | pA 4.4 4.5 4.4 \%

Output HIGH voltage Vou 6.0 or -20.0 [ pA 5.9 6.0 5.9 \'

4.5 Vi —6.0 | mA 3.86 3.76 \Y

6.0 -7.8 | mA 5.36 5.26 \%

2.0 20.0 | unA 0.0 0.1 0.1 \Y%

4.5 Vi 20.0 | upA 0.0 0.1 0.1 \%

Output LOW voltage VoL 6.0 or 20.0 | upA 0.0 0.1 0.1 \Y%

4.5 \'% 6.0 | mA 0.32 0.37 \%

6.0 7.8 | mA 0.32 0.37 A%
Input current I 6.0 Vi=V¢c or GND +0.1 *+1.0 HA
lc’»l-nsrrtit;etoutput off state Iog 6.0 VY)I:\YZ:{ g; XII%ID +0.5 +5.0 A
Quiescent supply current|  I¢c 6.0 | Vi=V¢c or GND, Ip=0 8.0 80.0 nA
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High-Speed CMOS Logic MN74HC Series MN74HC126/MN74HC1265

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(’\‘,3)° Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.

2.0 18 75 95

Output irse time tTLH 4.5 7 15 19 ns
6.0 6 13 16
2.0 13 75 95

Output fall time tTHL 4.5 6 15 19 ns
6.0 5 13 16
o 2.0 vl 95

(Pegtion time | 45 9| 15 9] ns
6.0 8 13 16
o 2.0 19 75 95

CDpagation time tou, | 45 8| 15 19| ns
6.0 6 13 16
2.0 20 125 155

Propagation time tpuz 4.5 RL=1kQ 15 25 31 ns
H-2) 6.0 u| 2 26
2.0 18 100 125

Propagation time tpLz 4.5 Ro=1kQ 12 20 25 ns
-2 6.0 n| 1 21
2.0 19 100 125

Propagation time tpzn 4.5 RL=1kQ 10 20 25 ns
(@-H) 6.0 8| 17 21
2.0 20 100 125

Propagation time tpzL 4.5 RL=1kQ 8 20 25 ns
-0 6.0 71 17 21
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High-Speed CMOS Logic MN74HC Series MN74HC126/MN74HC1265

® Switching Time Measuring Circuit and Waveforms
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High-Speed CMOS Logic MN74HC Series MN74HC132/MN74HC1325

MN74HC132/MN74HC132S

Quad 2-Input NAND Schmitt Triggers

B Description

MN74HC132/MN74HC132S contain quad 2-input NAND with
Schmitt triggers at all input terminals.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Because the circuit threshold voltage differs
(Via, Vi) when the input waveform rises and falls, wider
applications are possible for the line reciever, waveform shaping
and multi-vibrator in addition to the normal inverter.
Resistors and diode are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin 14-pin plastic DIL package
configuration and function as standard 54LS/74LS logic family. P-2

B Logic Diagram m

14-pin Panaflat package (SO-14D)

AO%
E m ): |> |> ° Y Pin configuration (top view)

'

13)B4

[17)A4

mya

10]B 3
EAB
L T8)vs

Al[T]
B1E%
Y1[3]
A2[7]
B2[3]
Y2@§

GND[7]

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Ton +20 mA
Output current Io +25 mA
Supply current Tee, Tawn +50 mA
Storage temperature range Tstg —65~+150 T
MN74HCI32  |im 40 H60T Py 400 mW
(I;j(_:,:’ig;ﬁon Ta=+60~+85 .C Decrease to 200mW at the rate of 8mW/°C
MN74HC132S | o 40~ +60C Py 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series MN74HC132/MN74HC1325

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~V \%
Operating temperature range Ta —40~+85 T
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(’;‘) Vi 5 Ta=25TC Ta=—40~+85C | Unit
Unit min. typ. max. min. max.
2.0 —20.0| HA 1.9 2.0 1.9 0.1
4.5 Vin |—20.0| xA 4.4 4.5 4.4 0.1
Output HIGH voltage Vou 6.0 or |—20.0{ KA 5.9 6.0 5.9 0.1 \Y
4.5 Vi | —4.0] mA 3.86 3.76 | 0.37
6.0 —5.2| mA 5.36 5.26 | 0.37
2.0 20.0| wA 0.0 0.1 0.1
4.5 Viu 20.0 #A 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.01 A 0.0 0.1 0.1 \Y%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Tee 6.0 Vi=Vce or GND, Io=0 2.0 20.0 MA
2.0 0.7 1.35 1.5 0.7 1.5
Vr* 4.5 1.55 2.69 | 3.15 1.55 3.15 \Y
6.0 2.1 3.55 | 4.2 2.1 4.2
Input threshold voltage 2.0 03 | 075] 1.0 |03 | L0
V- 4.5 0.9 1.85 | 245 | 0.9 2.45 \Y
6.0 1.2 2.45 | 3.2 1.2 3.2
2.0 0.2 0.60 1.2 0.2 1.2
Hysteresis voltage Vu 4.5 0.4 0.84 | 2.1 0.4 2.1 \%
6.0 0.5 1.10 | 2.5 0.5 2.5

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Vee Temperature
Parameter Symbol ) Test Conditions Ta=25T Ta=—40~+85C| Unit
min. t_\'p. max. min. max.

2.0 75 95

Output rise time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95

Output fall time truL 4.5 6 15 19 ns
6.0 13 16
2.0 100 125

f{ﬁaﬁﬁm time ten | 4.5 12 | 2 25 ns
6.0 17 21

o 2.0 100 125

(i Pegation time tem | 4.5 12 | 20 2 ns

6.0 17 21

TN
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HIgh-Speed CMOS Logic MN74HC Series MN74HC133/MN74HC133S

MN74HC133/MN74HC133S

13-Input NAND Gate

B Description P-3
MN74HC133/MN74HC133S contain 13-input positive isolation
NAND gate.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family. P-4

B Logic Diagram

IX 16-pin Panaflat package (SO-16D)

B

C

D Pin configuration (top view)

E Y ]

G AE 16]Vce

J c[3] L

K o[4] I 13]k

L e[5] 1]y
5] EE:

2 F U

GNp[E] o]y
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vce+0.5 v
Input protection diode current Tk +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc.lonp +50 mA
Storage temperature range Tstg —65~+150 C
MNTHC133 |40 H60C Po 400 mW
Power Ta=—+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC133S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series MN74HC133/MN74HC1335S

B Operating Conditions

Parameter Symbol Vec(V) Rating Unit
Operating supply voltage Vce 1.4~6.0 v
Input/output voltage Vi, Vo 0~Vece \Y%
Operating temperature range Ta —40~+385 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol | " Ta=25C Ta=—40~+85C |  Unit
) Vi lo Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0 wxA | 1.9 2.0 1.9
4.5 Vin [—20.0| uA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| uA 5.9 6.0 5.9 \%
45 | Vi | —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| A 0.0 | 0.1 0.1
4.5 20.0| MA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 Vi 20.0| nA 0.0 | 0.1 0.1 \Y
4.5 4.0| mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current L 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current|  lcc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol Vee Test Conditions Ta=25C Ta=—-40~+85T Unit
) min, typ. max. min. max.
2.0 25 75 95
Output rise time tTLn 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 150 190
gf‘fﬁ%ﬁon time tPLH 4.5 17 30 38 ns
6.0 26 33
2.0 125 155
fﬁﬁaﬂ“"“ time tu | 4.5 14 | 25 31 ns
6.0 21 26
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High-Speed CMOS Logic MN74HC Series MN74HC137/MN74HC1375

MN74HC137/MN74HC137S

3-to-8 Line Decoder with Address Latches (Inverted Output)

M Description P-3
MN74HC137/MN74HC137S are high-speed 3-to-8 line decoders
with three address latches. Addresses are stored, when GL input is
“H”. When enable input G1 is “H” and G2 is “L”, the output
depending on A, B and C inputs become “L”, and all other
outputs become “H”. Input/output transfer characteristics have
been improved by applying a buffer to the gate output, and
fluctuation of transfer time due to increased load capacitance is
limited to the minimum. LS TTL 10-inputs can be directly driven.
Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

16-pin plastic DIL package

B Truth Table

Input Output
Enable Select utpu
GL Gl G2{C B A|Y0O YI Y2 Y3 Y4 Y5 Y6 Y7 16-pin Panaflat package (SO-16D)
X X H| X x|H H H H H H H H
X L x|{x X Xx|H H H H H H H H Pin Configuration (top view)
L H L|L L L|JL H H H H H H H
L H L|L L H|{H L H H H H H H U
AE I__GIVCC
L H L|L H L|{H H L H H H H H ]
L H L|L H H|H H H L H H H H Bz} “vop—{igvo
L H L|H L L|H H H H L H H H B vip—@v1
L H L|H L H|H H H H H L H H —
GL4}|—dGT vY2p—{13|Y2
L H L|H H L|H H H H H H L H _E . j
L H L|H H H|H H H HHHEHEHEL G2[E]—dcz vsp—{I7v3
H H L|x x x Output corresponding to stored GlE'—Gl Y4 D—-—-mth
address L all others, H
- v7[7—qvr, Ysp—dys
ote:
1. H: HIGH level GND[B Y [G)ve
2. L: LOW level
3. x: Either HIGH or LOW; doesn’t matter
B Logic Diagram A D Dot Yo
- ] > [D—PoPo—11
Lo T r—DoeDo—o¥2
B o—{>o— :L
:D D——{)o—bo—oYS
> —t)] > oo
Co—p>o A Sl e O
Y Do o—>o—>— Y6
o]
I— D >SS R
[ D
Gl
G2




High-Speed CMOS Logic MN74HC Series MN74HC137/MN74HC1375

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee -0.5~+7.0 \%
Input/output voltage Vi, Vo —0.5~V¢c+0.5 A%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current I +25 mA
Supply current Iee, Iono +50 mA
Storage temperature range Tstg —65~+150 °C
MN74HCL37 s 40~ +e0C PD 400 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of SmW/°C
dissipateion Ta=—40~+60°C 275
MN74HC137S PD mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vce \'
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns f—
Input rise and fall time to b Vee=4.5V 0~500 ns =
Vee=6.0 0~400 ns e
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ‘(/\% v I Ta=25°C Ta=—-40~+85°C| Unit
! © Unit min. typ. max. min. max.
2.0 1.5 1.5 \Y%
Input HIGH voltage Vi 4.5 3.15 3.15 \'
6.0 4.2 4.2 \%
2.0 0.3 0.3 A%
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2 A%
2.0 —-20.0 | uA 1.9 2.0 1.9 \%
4.5 Vin —20.0 | wpA 4.4 4.5 4.4 \%
Output HIGH voltage Vou 6.0 or —20.0 | wA 5.9 6.0 5.9 \'
4.5 Vi —-4.0 | mA 3.86 3.76 \Y%
6.0 —5.2 | mA 5.36 5.26 \Y%
2.0 20.0 | wA 0.0 0.1 0.1 \Y%
4.5 Vi 20.0 | uA 0.0 0.1 0.1 \Y%
Output LOW voltage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 A
4.5 Vio 4.0 mA 0.32 0.37 \%
6.0 52| mA 0.32 0.37 \%
Input current I 6.0 Vi=V¢e or GND +0.1 +1.0 uA
Quiescent supply current|  I¢c 6.0 | Vi=V¢c or GND, Ip=0 8.0 80.0 nA
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High-Speed CMOS Logic MN74HC Series MN74HC137/MN74HC1375

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol Y%C Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.
2.0 23 75 95
Output rise time tTLH 4.5 9 15 19 ns
6.0 8 13 16
2.0 19 75 95
Output fall time tTHL 4.5 8 15 19 ns
6.0 7 13 16
Propagation time 2.0 19 150 190
A, B, C-Y tpLu 4.5 . 24 30 38 ns
(L~ 6.0 a| 2 3
Propagation time 2.0 4 150 190
A B, C-Y tpHL 4.5 22 30 38 ns
H-1) 6.0 21| 2 33
Propagation time 2.0 49 150 190
GL-Y tpLH 4.5 23 30 38 ns
(L—H) 6.0 20 2 33
Propagation time 2.0 52 150 190
GL-Y tpHL 4.5 22 30 38 ns
H-H) 6.0 20| 2 33
Propagation time 2.0 35 150 190
Gl-Y tpLu 4.5 19 30 38 ns
(L—H) 6.0 15| 2 33
Propagation time 2.0 35 150 190
Gl-Y tpHL 4.5 19 30 38 ns
H-Y) 6.0 5| 2 33
Propagation time 2.0 35 150 190
G2—-Y teLu 4.5 18 30 38 ns
(L—H) 6.0 17| 2 33
Propagation time 2.0 35 150 190
G2-Y tpHL 4.5 19 30 38 ns
(H-L) 6.0 18] 2 33
B . 2.0 =6| 100 125
Minimum pulse width tu 45 = 20 25| s
6.0 =6 17 21
Minimum 2.0 17 100 125
Set-up time teu 4.5 4 20 25 ns
A B C 6.0 2| 17 21
2.0 — 75 95
Minimum Hold time th 4.5 o 15 19 ns
6.0 e 13 16
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High-Speed CMOS Logic MN74HC Series MN74HC137/MN74HC1375

® Switching Time Measuring Circutt and Waveforms

1. Measuring Circuit 2. Waveforms

Ve Vee <6ns <6ns

50%
% Gl Input 39%
= A
P.G £ g Y Output
‘E — Output
Ro) GL c
9 o
-4 G2 1 —
(Positive) (Negative)
® Switching Time Measuring Circuit and Waveforms
(1] trew trie tw fmao teuw/tene (CLK—Q, Q), teem, th
1. Measuring Circuit (tpLp,tpun) 2. Waveforms
S6ns S6ns
F
A B, C %0
r 50 % 509%'
Ve \/7
% Gl N
= A GL
P.G. g B Y Output
o] C
8 GL Q
& i— G2 lcl
Q

50
"I—P't'rm. "'_l‘tTLH
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High-Speed CMOS Logic MN74HC Series

MN74HC138/MN74HC138S

MN74HC138/MN74HC138S

3-to-8 Line Decoder

B Description

MN74HC138/MN74HC138S are high-speed 3-to-8 line decoders
decoding one of eight ouput lines depending on the condition of
three select inputs (A, B and C) and three enable inputs (G1, G2A
and G2B)

The enable input consists of an active LOW of 2-inputs and an
active HIGH of 1-input, with makes the subsidiary connection
easy. Low power dissipation and high noise margin equivalent to
standard CMOS; operation speed of LS TTL. LS TTL 10 inputs
can be directly driven.

Resistors and diode are provided in Ve and GND to protect the
input/output from damage by static electricity. Same pin con-
figuration and function as standard 54LS/74LS logic family.

B Truth Table

15 vo
14 1
13] v2
2] v3
op
10] vs

9]Y6

16] Vee

Data
Outputs

Input
Enabl Select OUtP“t 16-pin Panaflat package (SO-16D)
nable e
Gl1|G2|C |B |A [YO|Y1|Y3|Y2|Y4|Y5|Y6] Y7
X H|IxXx!x|x|H|/H|H|/H|H!/H|H|H Pin configuration (top view)
L{X|X|X|X|H|H|H|H|H|H|H]|H
[ N~ ]
H|{L|L|L|{L|L|H|{H|H|H|H|H]|H Alr
|
H{L|L|L|H|H|{L|H|H|H|H|H]|H felelctBE
nputs
H|L|L|H|L|H|H|L|H|H|H|HIH <3
H{L|{L|HH/H{H{H|{L|H|H|HI|H ceals
H|{L|IH|L|L|H|/H|H|H|L|H|H]|H
;Zmble G283
H|L| H|{L|{H|H|H|H|H|H|L |H|H "‘“"SE
6
glL|uala|Lfalalululu|u|L]H Y
H|L|H|H|H|H|H|H|H|H|H|H|L oupar - ¥7[7]
N GND{ 8
ote:
1. G,=G2A+G2B
2. x: Either HIGH or LOW; it doesn’t matter.
B Logic Diagram
G1 i Y1
Enable _;D—o
Inputs | g2A | ), o Y2
G2B I
._3:)°_°Y3 Data
:Do___c y4 | Outputs
Ao—pe = oo v5
St | po i v
Co—Po—a> = >— v7
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High-Speed CMOS Logic MN74HC Series

MN74HC138/MN74HC138S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~47.0 \
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Lix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 C
Ta=—40~+60T 400
MN74HC138 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC138S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol VedV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee A%
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
W DC Characteristics (GND=0V)
Vee Test Conditions Temperature
Parameter Symbol Ta=25C Ta=—40~+85C Unit
(V) Vi Io - - -
Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| A 1.9 2.0 1.9
4.5 Viu [—20.0| pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0( wA 5.9 6.0 5.9 \
4.5 Vi —4.0| mA 3.86 3.76
6.0 —5.2] mA | 5.36 5.26
2.0 20.0| pA 0.0 | 0.1 0.1
4.5 Vin 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage Vou. 6.0 or 20.0| uA 0.0 0.1 0.1 \Y%
’ 4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current It 6.0 |Vi=Vc¢c or GND +0.1 +1.0 MA
Quiescent supply current Icce 6.0 |Vi=Vc¢c or GND, Io=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC138/MN74HC138S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol Vee Test Conditions Ta=25T Ta=—40~+85C| Unit
V) min. typ. | max. |min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
o 2.0 200 250
iiozgﬁlfxi_.ﬂ) tPLH 4.5 22 40 50 ns
6.0 34 43
Propagation time 2.0 175 220
A B, C—Y (H—L) teHL 4.5 19 35 44 ns
6.0 30 37
Propagation time 2.0 200 250
Enable GL =Y (LoB) | T | 40 25 | 40 o
6.0 34 | a3
Propagation time 2.0 175 220
EnableG1—Y (HoL) | [ 4P 20 | 35 e
6.0 30 37
Propagation time 2.0 200 250
Enable G2A, G2B~Y tPLH 4.5 22 40 50 ns
(L—H) 6.0 34 43
Propagation time 2.0 175 220
Enable G2 A, G2 B—Y tPHL 4.5 19 35 44 ns
(H—L) 6.0 30 37

@ Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit 2. Waveforms
Vee <6ns <6ns .
2 A Input 50% % %
S 18 —
:E le
P.G. 8 ,\: Y Output
g 2A Output 50%
8 G2s c
L
= G - tpLH-» 3 tpLH
(Positive) (Negative)
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC139/MN74HC139S

MN74HC139/MN74HC139S

Dual 2-to-4 Line Decoders

B Description

MN74HC139/MN74HC139S are high-speed silicon gate CMOS,
2-to-4 line decoders decoding one of 4 output lines depending on
the condition of two select inputs (A and B) and one enable input
(G). Two independent 2-to-4 line decoder/demultiplexers are used

on one clip.

Low power dissipation and high noise margin equivalent to
standard CMOS;operation speed of LS TTL. LS TTL 10 inputs
can be directly driven. Aresistor and diode are provided in Ve
and GND to protect the input/output from damage by static
electricity. Same pin configuration and function as standard

54LS/74LS.

H Truth table

Input
Output
Enable Select
G B A Yo Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
Note:
1. x: Either HIGH or LOW; it doesn’t matter

B Logic Diagram

Go

NSeo
"

P-3

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Enable G1[[1]
AIE A
Bi3}—

o[« —qvo

wis—qvt || Yop—

Outputs
w6 |—qr2 Y1p—

mE Y3 sz_
ano[8]

Select
Inputs

Data

———]

b—]

|
G|
Al
Bj

6] Ve
[15]G2 Enable
[14]a2
(13]B2
[12]2v0

Outputs
[10)2v2

Select
Inputs

E_lzvz

Y
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High-Speed CMOS Logic MN74HC Series MN74HC139/MN74HC139S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \'
Input/output voltage Vi, Vo —0.5~Vce+0.5 \%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60°C 400
MN74HC 139 . Po — mW
Power Fa=+60~+85TC Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~460C 275
MN74HC139S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

H Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 ' \%
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Veo . Ta=25C Ta=—40~+85C |  Unit
W Vi ¢ Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| MA 1.9 2.0 1.9
4.5 Vin |—20.0] xA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| HA 5.9 6.0 5.9 \4
4.5 Vi —4.0f mA 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.01 HA 0.0 | 0.1 0.1
4.5 Vin 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HA 0.0 0.1 0.1 \
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 |Vi=Vc¢c or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |{Vi=Vcc or GND, Io=0 8.0 80.0 HA

Panasonic —116—



High-Speed CMOS Logic MN74HC Series MN74HC139/MN74HC1395

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol ‘(I\C,;: Test Conditions Ta=25°C Ta=-40~+85°C| Unit
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 125 155
Propagation time
A, BoY (L—?H) teLH 4.5 13 25 31 ns
6.0 21 26
2.0 100 125
Propagation time
A by (Hol) tpuL 4.5 12 20 25 ns
6.0 17 21
2.0 125 155
Propagation time Enable
G—Y (L—-)H) tpLH 4.5 13 25 31 ns
6.0 21 26
2.0 100 125
Propagation time Enable
GoY (HoL) tpHL 4.5 12 20 25 ns
6.0 17 21
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tppy,tpuL) 2. Waveforms
Von
6ns Ons
Input 50% 90% gg:ﬁ’
. )% % 50%
3 A 10% Nao N
£ .
‘E B Y Output A
i . 50% %
5 Output s 50%
S G =C
-3
j; ten teue  ten. tein
Lind T T T
(Positive) (Negative)
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High-Speed CMOS Logic MN74HC Series

MN74HC147/MN74HC147S

MN74HC147/MN74HC147S

10-to-4 Line Priority Encoder

B Description

MN74HC147/MN74HC147S are 10-to-4 line priority encoders
which prioritize the highest input and encode ten data lines to four
data lines, when two or more input data are applied simultaneous-
ly. The binary signal 0 is encoded when all nine data inputs are
“H”. When all inputs and outputs are “L”, the encoder is active.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54L.S/74LS
logic family.

H Truth table

P-3

16-pin plastic DIL package

-

16-pin Panaflat package (SO-16D)

Input Output
1 2 3 4 5 6 7 8 9 D C B A Pin Configuration (top view)
HHHHHTBHTIHHH H H H H
X X X X X X X X L L HHL hd
X X X X X X X L H L HHH 4 4 o]
X X X X X X L H H H L L L s2f-¢5 15 NC
X X XXX LHHH/| HLTLH sBl46  Dp{idp
X X X X L HHHH H L HL a7 333
X X X L HHHHH H L HH 54 2b{e
X X L HHHHEHH HHLL
X L HHHHHEEHEH HHLH clef4qc 1
L HHHHEHHEEHEH H HHL (7B , op—mo
Note: GND[E] — 19]a
1. X: Either HIGH or LOW; it doesn’t matter
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High-Speed CMOS Logic MN74HC Series MN74HC147/MN74HC1475

B Logic Diagram

1N
§Yeoy oy
i

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Tk +20 mA
Output parasitic diode current Tok +20 mA
Output current To +25 mA
Supply current Icclonp +50 mA
Storage temperature range Tstg —65~-+150 T
MN7HCl47 | LR= 40~ F60T Po 400 mW
de:ggzr\tion "::a= +60~ ::-_85 o(é Decrease to 200mW 7a; the rate of 8mW/°C
a=—40~+60 2
MN74HC147S Ta=+60~+85T Po Decrease to 200mW at the rate of 3.8mW/°C mW
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High-Speed CMOS Logic MN74HC Series MN74HC147/MN74HC1475

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Vee Test Conditions Temperature
Parameter Symbol Ta=25C Ta=—40~+85C Unit
(V) Vi Io - - -
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
' 6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| A | 1.9 2.0 1.9
4.5 Vih |—20.0| w#A | 4.4 45 4.4
Output HIGH voltage Vou 6.0 or |—20.0] A |5.9 6.0 5.9 \
4.5 Vi | —4.0| mA | 3.86 3.76
6.0 —5.2] mA | 5.36 5.26
2.0 20.01 pA 0.0 | 0.1 0.1
4.5 Vi 20.0] HA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| nA 0.0 | 0.1 0.1 \Y%
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC147/MN74HC1475

B AC Characteristics (GND=0V, Input transition time <6ns, C,=50pF)

Temperature
Parameter Symbol ?/\C;): Test Conditions Ta=25C Ta=—40~+85TC Unit
min. typ. max. | min. max.
2.0 25 75 95
Output rise time tTiH 4.5 8 15 19 ns
6.0 7 13 16
2.0 75 95
Output fall time tTHL 4.5 15 19 ns
6.0 13 16
Propagation time 2.0 175 220
1~9 —-A, B, C tPLH 4.5 35 44 ns
(L—H) 6.0 30 37
Propagation time 2.0 175 220
1~9—+A, B, C trPHL 4.5 35 44 ns
(H—L) 6.0 30 37
L 2.0 125 155
Propagation time oL 45 25 31 ns
1 ~9 —-D{(L—-H) 6.0 21 26
L 2.0 125 155
Propagation time -— 45 25 31 ns
1~9 =D (H=L) 6.0 21 26

® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tpy,tpur)

VCC
[— 1 A
L 12 ,‘,;C‘-
P.G. ﬁ —13 BF—2—°
s —4 ;CL
g 5 C TEO
8 6 puy L
3 7 D[—x°
= 18 5"
f b
2. Waveforms
=6ns <6ns

Input
trLn

tPHL
50% —{l%

Output
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High-Speed CMOS Logic MN74HC Series

MN74HC148/MN74HC148S

MN74HC148/MN74HC148S

8-to-3 Line Priority Encoder

B Description

MN74HC148/MN74HC148S are 8-to-3 line priority encoders
which detect the most LOW out of eight input signals and output a
binary code signal. Input consists of eight input signals (0 - 7) and
an El input. When El input is “H”, encoding stops and all outputs
become “H”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Truth Table

Input Output

EI|l0|1 |23 [4]|5]|6]|7 |A2|A1|[A0|GS|EO
H{X|X|X[X|X|X|X|xXx|H|H|H|H|H
LIH/HIH|H|H|H/H{H|H|H|H/|H|L
LIX|X|X[X|X|X|X|L}{L|L|JL}L}H
LIX|X|X|X|X|X|L|H|L|L|H|L,H
LIX|{X|X|X|X|L|{H|{H{L|H|L|L| H
LIX|X|X|X|L{H|{H|H|L|H|H|L|H
L{X|X|X|{L|H|H/H|H|H|L|L|L]|H
LI{X|X|L|H|H|H|H|{H{H|{L|H|L|H
LIX|L|IH{H|{H|H|{H|H|H|H|L|L|H
LIL{H{H|{H|H{H|H|H{H|H|H|L|H

Note:

H: HIGH level

L: LOW level

Xx: Either HIGH or LOW; it doesn’t matter

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

41 ——\;J [16] Vee
s(2}4s5 ‘o p—{I5]ED
6346  Gsp—{HGs
47 3p3)3
EI[5|4e1  2p—izJ
Al6da2 1]t
AlE——quAO op—{10Jo
GND[E] T—{9]a0
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High-Speed CMOS Logic MN74HC Series MN74HC148/MN74HC148S

B Logic Diagram

0
EO
1 GS
=
2
1
A0
3

7
- A2
ElI
W Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage V1. Vo —0.5~Vcc+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current lo +25 mA
Supply current Icc.Ienp +50 mA
Storage temperature range Tstg —65~+4150 T
Ta=—40~+60 400
MN74HC148  |— +60¢ Py mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60
MN74HC148S |— +eot Po 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series

B Operating Conditions

Parameter Symbel Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+-85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol y\‘j)c v o Ta=25C Ta=—40~+85C |  Unit
Unit | min. typ. max. min, | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vin |—20.0| A 44 45 44
Output HIGH voltage Vou 6.0 or |—20.0] rA 5.9 6.0 5.9 \Y%
4.5 Vi | —4.0] mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0 mA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 A%
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 HMA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, [o=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC148/MN74HC148S
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
Temperature
Parameter Symbol | Vec Test Conditions Ta=25T Ta=—40~+85C| Unit
v min typ. | max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 15 19 ns
6.0 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 13 16
Propagation time 2.0 175 220
0~7—A0, A1, A2 teLH 4.5 35 44 ns
(L—H) 6.0 30 37
Propagation time 2.0 175 220
0~7—A0, Al, A2 tPHL 4.5 35 44 ns
(H—L) 6.0 30 37
Propagation time 2.0 175 220
0~7—EO (L—H) tPLH 4.5 35 44 ns
6.0 30 37
Propagation time 2.0 175 220
tPHL 4.5 35 44 ns
0~7—EO (H—L) 6.0 30 37
. 2.0 200 250
Propagation time
tPLH 4.5 40 50 ns
0~7—GS (L—H) 6.0 34 43
2.0 200 250
Propagation time
tPHL 4.5 40 50 ns
0~7—+GS (H—L) 6.0 34 43
Propagation time 2.0 150 190
EI—A0, Al, A2 tpPLH 4.5 30 38 ns
(L—H) 6.0 26 33
Propagation time 2.0 150 190
EI—A0, Al, A2 tPHL 4.5 30 38 ns
(H—L) 6.0 26 33
N 2.0 175 220
Propagation time tPLH 4.5 35 44 ns
EI—GS (L—H) 6.0 30 37
2.0 175 220
Propagation time tpuL 45 35 44 ns
EI—GS (H—L) 6.0 30 37
L 2.0 150 190
Propagation time toLm 45 30 38 ns
EI—EO (L—H) 6.0 2% 33
2.0 150 190
Propagation time tPHL 4.5 30 38 ns
EI—-EO (H-L) 6.0 2% 33
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High-Speed CMOS Logic MN74HC Series MN74HC148/MN74HC148S
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tppy,tpur) 2. Waveforms
Vee
=6ns <6n
—EI EO—1—°
2 o Co Input 50(;000 90580
PG. s GS —10% ) S
5 |2 Cu N
S 3 . % tein | tpHL
hod 1 AV
8 C
S s L
PG. g 5 Al é—o 50% 50%
& s CL
—7 A2 40 Output o tPHL _of teLu
;CL
0% 50%
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High-Speed CMOS Logic MN74HC Series

MN74HC151/MN74HC151S

MN74HC151/MN74HC151S

8-Channel Digital Multiplexer

B Description

MN74HC151/MN74HCI1S51S are digital multiplexer, which selects
one input from 8-channel data input according to select input (A,
B C), transfer data to the reverse phase outputs W and Y
mutually. When strobe input is “L”, the output is selected by the
select input combination. When strobe input is “H”, output W 1s
“H” and output Y is “L”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

H Truth Table

P-3

16-pin Panaflat package (SO-16D)

Input Output Pin Configuration (top view)
Select Strobe
C B A S Y W
> U/
X X X H L P D3 el v
L L L L DO Do D2[2}—{D2 D4f—15] D4
L L H L D1 D1 DI[3}p1 Ds|14D5
L H L L D2 D_2 DOE DO D6 “EDG
L H H L D3 D3 D7
H L L L D4 D4 Yy o2
H L H L D5 D5 wEHw A A
H H L L D6 D6 s[f—c B L 1T0]B
H H H L D7 D7 GND [E] — 9]¢
Note:
1. X: Either HIGH or LOW; it doesn’t matter
DO, D1, - D7: respective data input level
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC151/MN74HC151S

M Logic diagram

So——>o

DO‘*D"'D"@_

D1oPoPe

D2

oDoPo

D30-Poo- :D—D"‘

oo —{
o-DoPo

D4

D5

DeoPoo
oPoPo

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Ve —0.5~+7.0 v
Input/output voltage ViVo —0.5~Vcc+0.5 \Y%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current To +25 mA
Supply current Icclonp +50 mA
Storage temperature range Tstg —65~+4+150 C

Ta=—40~+60TC 400
Power MN74HCI151 Ta=+60~+85C Po Decrease to 200mW at the rate of 8mW/°C mW
dissipation MNZAHCIS1S Ta=—40~460C Po 275 W

Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vee A%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series MN74HC151/MN74HC151S
B DC Characteristics (GND=0V)
Vee Test Conditions Temperature
Parameter Symbol ) v, I Ta=25C Ta=—40~+85C Unit
Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vin |—20.0| xA 4.4 45 4.4
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \%
4.5 Vi —4.0| mA 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0 HA 0.0 | 0.1 0.1
4.5 Vin 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| wHA 0.0 0.1 0.1 \Y%
4.5 Vi 4.0| mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current Ii 6.0 |Vi=Vc¢c or GND +0.1 +1.0 HA
Quiescent supply current|  Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Vee Temperature
Parameter Symbol W) Test Conditions Ta=25T Ta=—40~+8T| Unit
min. typ. max. min. | max.
2.0 25 75 95
Output nise time tTLH 4.5 15 19 ns
6.0 13 16
2.0 20 75 95
Output fall time trHL 4.5 15 19 ns
6.0 13 16
Propagation time 2.0 200 250
AB.C—Y (L—H) tPLH 4.5 23 40 50 ns
6.0 34 43
Propagation time 2.0 175 220
AB.C—Y (H—L) tpHL 4.5 21 35 44 ns
6.0 30 37
Propagation time 2.0 200 250
A, B, C—W (L—H) trLH 4.5 22 40 50 ns
6.0 34 43
Propagation time 2.0 200 250
A, B.C—W (H—L) tPHL 4.5 22 40 50 ns
6.0 34 43
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC151/MN74HC1515

B AC/Characteristics (Cont'd)

Temperature
Parameter Symbol (V‘;:;; Test Conditions Ta=25C Ta=—40~+85¢C Unit
min. typ. max. | min. | max.

— 2.0 100 125
Propagation time tpLu 45 10 20 25 ns
S—Y (L—H) 6.0 17 21

T 2.0 75 %
Propagation time

tPHI 4.5 ? 15 19 ns
S—Y (H—L) 6.0 13 16
2.0 100 125
Propagation time - 45 12 20 25 ns
S—w (L—H) 6.0 17 21
Propagation time 2.0 e g
tpuL 4.5 10 20 25 ns
S—W (H—L) 6.0 17 21

} 2.0 125 155
Propagation time toLs 45 13 25 31 ns
D—Y (L—H) 6.0 21 26

4 2.0 100 125
Propagation time - 4.5 12 20 25 ns
D—Y (H—L) 6.0 17 21

.‘ 2.0 100 125
Propagation time oLy 4.5 12 20 25 ns
D—-W (L—H) 6.0 17 21

T 2.0 100 125
Propagation time tpuL 45 12 20 25 ns
D—W (H—L) 6.0 17 | 21

® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tppy,tpur) 2. Waveforms
Voo I§6n =6ns
° n Input ;0% 50% \90%
2 % 50% T\ 109
g E _dl(g(.)»/oﬂ teuL .
PG. g ¢ Y| Output e
g ; I;O~D7 l o ;LSO% -L’O%
E G l Output{ tpue tein |
50% 50%
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High-Speed CMOS Logic MN74HC Series

MN74HC153/MN74HC153S

MN74HC153/MN74HC153S

Dual 4-Input Multiplexer

B Description

MN74HC153/MN74HC153S are dual 4-input multiplexer which
transfer one of four data to output Y according to the common
select input (A, B). Each multiplexer has respective enable
input multiplexer functions at LOW level. At HIGH level,
output is fixed LOW.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V. and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Truth table

Select
Inputs

B A

Data Inputs Enable Output

Q
=]
Q
-t
Q
19
Q
W
o]
<

jani oy Raoil Haol Hunll N enll Hunll Hunll I8
jeoll Baol Honll Hunll ool Rl Hunll Henll IDS
XXX X[X|x|[Z| X
XXX | X[Z|{ XXX
XX X[ X XXX
T X XX | X XXX
[onll Henll Hunll Mol anll Honll Honll Hunll et
j==H Hunll Heol Hunll ool Honll =) Nl Non

Note:
1. X: Either HIGH or LOW,; it doesn’t matter

B Logic Diagram

Enable 1Go—q4> {

1C0o

L

1Cle

Datal |
1C20 i

1C30

Select{

2Coe° ] {

2Cle
Data2
2C2

2C30- {

Enable 2Go—> |

Ll

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Enable IGE
Select B[Z
1c3[3]

Data ICZE
Inputs 1C1E

1co[6]

Output IYE
GND[8]

16] Ve

EZC Enable
[14]Select A
13]2C3

EZC2 Data
I_I-I2C1 Inputs
10]2C0

EZY Output

1Y

Output

2Y

Output
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High-Speed CMOS Logic MN74HC Series MN74HC153/MN74HC153S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
MN74HC153 | Lo 40 H60C Pp 400 mW
Power Ta=+60~+85TC Decrease to 200mW at the rate of SmW/°C
doOn | INTaHC153s | LA 40— H60T Po 27 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee A%
Operating temperature range Ta —40~+485 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol 2’5)0 . Ta=25C Ta=—40~+8C |  Unit
Unit min. typ. max. min. max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| MA 1.9 2.0 1.9
4.5 Vin {—20.0| A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \Y%
4.5 ViL —4.0| mA 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| pA 0.0 0.1 0.1
4.5 | Vi | 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| A 0.0 0.1 0.1 \Y%
4.5 | Vu 4.0| mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current | Icc 6.0 |Vi=Vcc or GND,Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC153/MN74HC1535

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol X]C)C Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. min. max.
2.0 25 75 95
Output nise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
2.0 47 175 220
Propagation time toin 15 20 35 44 ns
A B-Y (L~H) 6.0 17 | 30 37
2.0 45 150 155
Propagation time _— A5 18 30 38 ns
A B=Y (H=1) 6.0 14 | 26 26
2.0 38 125 155
Propagation time
— tPLH 4.5 14 25 31 ns
G~Y (L~H) 6.0 12 | =2 26
Propagation time 2.0 40 150 190
— tPHL 4.5 17 30 38 ns
G-Y (H~L) 6.0 14 | 26 33
) 2.0 45 150 190
Propagation tme tPLH 4.5 18 30 38 ns
C=Y(L~H) 6.0 15 | 26 33
2.0 44 150 190
Propagation time - A5 17 30 38 ns
CY(H~1) 6.0 14 | 2 33
® Switching Time Measuring Circuit and Waveforms
1. Measurmg Circuit (tppy,tpur) 2. Waveforms
Ve <6n <6n
o Input /léo%g% ;/6’% Ve
= —10% 10 9 N G N D
g g teru| tpHL|
PG ‘g T |co~c3 YT’OOutput 50% 509
s
=

lCL Output{ _JteHL | teLu
50% 50%
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High-Speed CMOS Logic MN74HC Series

MN74HC155/MN74HC155S

MN74HC155/MN74HC155S

Dual 2-to-4 Line Decoders/Demultiplexers

W Description

MN74HC155/MN74HC155S contain dual 2-bit 2-to-4 line
decoders/demultiplexers.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven.

Resistors and diodes are provided in V¢ and GND to protect the
input/output from damage by static electricity. Same pin con-
figuration and function as standard 54LS/74LS.

W Truth table

2 -line to 4-line Decoder,/1-line to 4-line Demultiplexer

Input Output
Select Enable | Data 1vo 1Yz 1v2 1¥3
B A 1G 1C
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X x |'L|H H H H
Input Output
Select Enable | Data
B y 2G 2C 2Y0 2Y1 2Y2 2Y3
X X H X H H H H
L L L L L H H H
L H L L H L H H
H L L L H H L H
H H L L H H H L
X X X H H H H H

3-line to 8-line Decoder,1-line to 8-line Demultiplexer

Input Output
Select [Bpablel g 1 2 3 4 5 6 7
C B A| G |[2Y0 2Y1 2Y2 2Y3 1Y0 1Yl 1Y2 1Y3
XXx| H|H H H H H H H H
LLL| L |L H H H H H H H
LLH/ L |H L H H H H H H
LHL| L |H H L H H H H H
LHH| L |H H H L H H H H
HLL| L |H H H H L H H H
HLH| L |H H H H H L H H
HHL| L |[H H H H H H L H
HHH| L |H H H H H H H L

P-3

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Note:

1. H: High level

2. L: Low level

3. X: Either H or L; it doesn’t matter

4. C: 1C/2C inputs connected between them
5. G: 1G/2G inputs connected between them
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High-Speed CMOS Logic MN74HC Series MN74HC155/MN74HC1555

B Logic Diagram

Enable 1G WHO

Data 1C

| 1Y1

J { >DoPo—orv2
Select B © Do Do
= rDoDe—ervs

F{ —Do—Po—ozv0
Select A 0——D°——4D: ’

Data 2C
DD e
Enable 2G

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 T
NMNTAHCLSS Ta=—40~+60TC Po 400 W

Power Ta=+60~-+85T Decrease to 200mW at the rate of 8mW/°C
desreton | Nzt | 1A= 40~ 60T Pp 275 mW

Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series MN74HC155/MN74HC1555

B DC Characteristics

Vec Test Conditions Temperature
Parameter Symbol Ta=25C Ta=—40~+85C Unit
Q%] Vi To
Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0 uA 1.9 2.0 1.9
4.5 Vih [—20.0| A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] uA 5.9 6.0 5.9 \Y%
4.5 Vi | —4.0] mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0 nA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0 | A 0.0 0.1 0.1 A%
4.5 Vi 4.0| mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current L 6.0 [Vi=Vcc or GND +0.1 +1.0 KA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND,Io=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC155/MN74HC1555

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol :/\C;E Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. min. max.
2.0 75 95
Output rise time ton 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time true 4.5 7 15 19 ns
6.0 13 16
2.0 125 155
Propagation time
toin 4.5 14 25 31 ns
A, B—Y (L—H) .
6.0 21 26
Propagation time ig 5 125 155
t . 1 25 31
A, B—Y (H—L) P "
6.0 21 26
Propagation time 2.0 125 155
1G,2C,2G—+Y toiy 4.5 14 25 31 ns
(L—H) 6.0 21 26
Propagation time 2.0 125 155
1G, 2C, 2G—Y tour 4.5 10 25 31 ns
(H—L) " 6.0 21 26
2.0 125 155
Propagation time 45 15 95 31
t .
1C—Y (L—H) PLH ne
6.0 21 26
P 2.0 125 155
tion ti
lg)paja (‘: 'ze) tom | 4.5 13 | 25 31 ns
6.0 21 26
® Switching Time Measurmg Circuit and Waveforms
1. Measuring Circuit (tppy,tpur) 2. Waveforms
1YOb——o =6ns =6ns
Vee ;CL
1Y1l|—2—°
;;CL Input 50%)% 90;/80/\0\‘\
|| 1Y2b——o —_—t10% 10 % eee—
P 1G CL 0
2 ¢ = . teun ) teu
s L] 1Y3—=—=
PG = B ;Cx
E :?c Ol 50% 50%
S ~ = _
PG. 5 [P 2vi== oOutput tent | Lpin, |
& A
[ 22 '“-L_°;CL 50% 50%
2Y3—.L—C°
FCu
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High-Speed CMOS Logic MN74HC Series MN74HC157/MN74HC1575

MN74HC157/MN74HC157S

Quad 2-Input Multiplexers

W Description P-3
MN74HC157/MN74HC157S contain quad 2-input multiplexer
circuits which select one of two data. Strobe and select inputs are
common to each output of the quad circuits, all outputs become
“L”, l-input data is selected from each of 2-input signals
depending on the state of the select input, and is transferred to
quad outputs. The selected input data is transferred to output by
in-phase. Adoption of a silicon date CMOS process makes possible
low power consumption, a high noise allowance, and an operation
speed equivalent to LS TTL; and LS TTL 10-inputs can be directly

driven.

. . . 16- lastic DIL pack:
Resistors and diodes are used in V- and GND to protect the pin paste package
input/output from damage by static electricity. Same pin con- P-4

figuration and function as the standard 54LS/74LS logic family.

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

B Truth Table

Input Output
el N
Strobe G| Select S A B Y Seleet SE EVcc
i X X x L ME D—"l__sla Enable
L L L X L Inputs ‘
B3 Ad—{1a]as
L L H X H Inputs
Output  Y1] 4 EBA
L H X L L
L H X H H Inputs {Az > EY4 Output
B2[6 [11]as
Note: nputs
1. x: Either HIGH or LOW; it doesn’t matter Output Y2 7 Eas
GND{ 8 3\'3 Output

B Logic Diagram

Al
A2 o- .
Data | B2o % E 2
Inputs | A3,
B3 %M% Y3
S

Outputs

A4
3 b—|>o-|>o—o Y4

B4

Select S o—Dog—
Enable G o—Do—Do——-——
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High-Speed CMOS Logic MN74HC Series

MN74HC157/MN74HC157S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tox +20 mA
Output current To +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HC157 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
disstpation Ta=—40~+60C 275
MN74HC157S Po mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vcce \Y
Operating temperature range Ta —40~+85 i
2.0 0~1000 ns
Input rise and fall tme te, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Ve Test Conditions Temperature
Parameter Symbol W) v, Io Ta=25T Ta=—40~+85T Unit
Unit | min typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| MA 1.9 2.0 1.9
4.5 Vih [—20.0| pA 4.4 4.5 44
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \
4.5 ViL —4.0| mA 3.86 3.76
6.0 —5.2) mA | 5.36 5.26
2.0 20.0| uA 0.0 | 0.1 0.1
4.5 Vin 20.0| mA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| uA 0.0 0.1 0.1 \Y%
4.5 Vio 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |[Vi=Vcc or GND, [o=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC157/MN74HC1575

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

v Temperature
Parameter Symbol (\(;(): Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time trLy 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time oL 4.5 6 15 19 ns
6.0 13 16
P ) 2.0 100 125
ropagation time
t 4.5 12 20 25
A, B—Y (L—H) pLi "
6.0 17 21
P 2.0 100 125
tion t
ropagation time o 45 11 | 20 25 ns
A, B—=Y (H—L) .
6.0 17 21
Propagation time 2.0 125 155
tpim 4.5 15 25 31 ns
S—Y (L—H)
6.0 21 26
2.0 125 155
Propagation time
tpur 4.5 14 25 31 ns
S—Y (H—L)
6.0 21 26
2.0 125 125
Propagation time
_ tpLy 4.5 13 25 25 ns
G—Y (L—H)
6.0 17 21
2.0 100 125
Propagation time ‘s 20 95
- t . 13 s
G—Y (H—L) Pt "
6.0 17 21
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tppy,tpur) 2. Waveforms
<6ns <6ns
Ve 0% 9%
Input /|/50% D
— —tt10% 10 9% K
tPLH | tpPHL |

PG.

o ® >

Y —I—OOutput
:LCL 50 % 20 %

Refer to truth table

T
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High-Speed CMOS Logic MN74HC Series

MN74HC158/MN74HC158S

MN74HC158/MN74HC158S

Quad 2-Input Multiplexers (Inverted Output)

B Description

MN74HC158/MN74HC158S contain quad 2-input multiplexer
circuits which select one of two data. Strobe and sclect mput is
common, and, when it is “H”, all output become “H”. When
strobe input is “L”, I-input data 1s selected from each of 2-input
signals depending on the statec of the select input, and 1s
transferred to cach of the quad outputs. Then, the selected mput
data is transferred to output inverted. Adoption of a silicon date
CMOS process makes possible low power consumption, a high
noise allowance, and an operation speed equivalent to LS TTL; LS
TTL 10-mputs can be directly driven. Resistors and diodes are
used in V¢ and GND to protect the input/output from damage by
static eclectricity. Same pin configuration and function as the
standard 54LS/74LS logic famuly.

B Truth Table

Input Output
Strobe G| Select S A B Y
H X X X H
L L L X H
L L H X L
L H X L H
L H X H L

Note
1 x Either HIGH or LOW, 1t doesn’t matter

B Logic Diagram

Inputs | A3 o—

-

Select S W
Enable G °———>°—>°———

P-3

16-pin plastic DIL package

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Setect [ ——— [16] vee
-\XE-—-,\l CD—E]C Enable

Bi3—B1  Ad—1a]as

Ouput Yi[a|—qvi  Be—13]Be

Inputs

Inputs

azS—az  vap—{13] V4 Outpur
Bel6 B2 as—{11]3
Output V2[7}—qvz . B3—10]B3

onp{E] E—————}]?} Output

Inputs

Inputs

Al
Blm
'

A2o0-
Data B2o- —%—_‘F E Y2
B3 5] o—o—0 773
B
B4o _Do——r Y4

Outputs
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High-Speed CMOS Logic MN74HC Series MN74HC158/MN74HC158S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 v
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 c
Ta=—40~+60TC 400
MN74HC158 — - Pp — mW
Power l'a=4+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~460C 275
MN74HC158S Pp mW
Ta=-+60~+485C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vecc \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Vee Ta=25C Ta=—40~+85T Unit
(V) Vi Io - _
Unit min. typ. max. min, | max.
2.0 1.5 1.5
Input HIGH voltage Viy 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vih |—20.0| MA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0] mxA 5.9 6.0 5.9 \Y%
4.5 ViL —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| uA 0.0 | 0.1 0.1
4.5 Vin 20.0| MA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0f pA 0.0 | 0.1 0.1 \
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=V¢e or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |Vi=V¢c or GND, [o=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC158/MN74HC1585

W AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol ‘QI:)C Test Conditions Ta=25C Ta=—40~+85T Unit
( min. typ. max. | min. | max.
2.0 75 95
Output rise time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tr 4.5 6 15 19 ns
6.0 13 16
. 2.0 100 125
Propagation time 45 1 20 25
— t . ns
A, B=Y (L—H) o
6.0 17 21
P 2.0 100 125
ropagation time
_ t 4.5 11 20 25
A, B=Y(H—L) PHI. "
6.0 17 ) 21
. 2.0 125 155
Propagation tume
— teLp 4.5 13 25 31 ns
S—Y (L—H)
6.0 21 26
. 2.0 100 125
Propagation time
— tpu 4.5 11 20 25 ns
S—Y (H—L)
6.0 17 21
2.0 125 155
Propagation time
L teiy 4.5 14 25 31 ns
G—Y (L—H)
6.0 21 26
L 2.0 125 155
Propagation time
o tpui. 4.5 14 25 31 ns
G—Y (H—L)
6.0 21 26
® Switching Time Measuring Circuit and Waveforms
1. Measurmg Circuit 2. Waveforms
=6ns =6n
Vee S S
90% 90%
2 Input V/so% " T50%
g A —10% 10%
E=] B trLn | tpHL |
P.G. g Y] Output
2 S | B
) G Cu 50% 50 %
S —
=3 ,I Output{ tPHL | tpLH |

50 % 50%
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High-Speed CMOS Logic MN74HC Series

MN74HC160/MN74HC160S

MN74HC160/MN74HC160S

Synchronous Decade Counter with Asynchronous Clear

M Description

MN74HC160/MN74HC160S are pre-settable synchronous decade
counters with an internal carry-look-ahead system which makes
possible high-speed counter applications. Outputs of all flip-flop
change at the rising edge of clock input. Since this counter is
perfectly programmable, the output can be preset to both “H” and
“L” by using load input. Four flip-flops are preset synchronously
with the rising edge ot clock input. When load input is “L”, the
counter stops its function, and the data corresponding with input
data to be set at next clock pulse, regardless of the enable input
level, appears in the output. Even if the load input becomes “H”
before the rising edge of clock input, the counter doesn’t operate.
Clear operates asynchronously, and, when clear input is “L”, it
operates regardless of load or enable nput level.

The carry-look-ahead circuit is used for cascade connection of an n
bit synchronous counter without additional components. These
junctions are performed by the enable input (ENP-ENT) of two
active “HIGH” and ripple-carry (RC) outputs. When both enable
inputs P and T are “H”, the count can be enabled.
Ripple-carry output becomes almost the same width as output Q4
“H”.

This “H” overflow ripple-carry pulse is used to enable each
connected stage to cascade. Adoption of a silicon gate CMOS
process makes possible low power consumption, a high noise
allowance, and an operation speed equivalent to LS TTL.
Resistors and diodes are used n the V¢ and GND to protect the
input/output from damage by static electricity. Same pin con-
figuration and function as standard 54LS/74LS logic family.

B Truth Table

P-3

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

cLRE———l [16] vee
CL.K[Z——->CLKLLR ret—15]re
A abda
BE‘— B Qu—{13]as
G ad—{zlac
oEp et
exe[7 e, evil—{10]ENT

LOAD

GND[E] T—————BLOAD

CLK {CLR |ENP | ENT |LOAD Output

X L X X X Clear

X H H L H Count & RC disabled

X H L H H Count disabled

X H L L H Count & RC disabled

7 H X X L Load

A H H H H Increment Counter
Note:
L4 When clock rises from LOW to HIGH, output increments

and counts. When the load 1s LOW, mput data 1s loaded.
2. X: Either HIGH or LOW; 1t doesn’t matter.
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC160/MN74HC160S

W Logic Diagram

CLK 0—Po— f
CLR 0—dbo- D kY Qa
LOAD P p 0l
ENP T ¥
ENT 0 # Y
Ao 1/
Bo = _f ___} Outputs
Data - 5 Qc
Inputs PSR
C D T
1R
Teborx Qo
= CIRQY
Do+ —
L D —oRC
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~47.0 \
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC160 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC160S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 v
Input/output voltage Vi, Vo 0~Vce \Y
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series MN74HC160/MN74HC160S

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol | <€ Ta=25C Ta=—40~+85C |  Unit
(V) Vi Io
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0, KA 1.9 2.0 1.9
4.5 Viu |—20.0| A 4.4 .5 4.4
Output HIGH voltage Vou 6.0 or |—20.0/ A | 5.9 6.0 5.9 A
4.5 ViL —4.0| mA 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| A 0.0 0.1 0.1
4.5 Vin 20.0| MA 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| pA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2] mA 0.32 0.37
Input current Ii 6.0 |[Vi=Vcc or GND +0.1 +1.0 HMA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Iop=0 8.0 80.0 MA
B AC Characteristics (GND=0V, Input transition time =6ns, C_ =50pF)
Temperature
Parameter Symbol ‘(/‘(/:)L Test Conditions Ta=25C Ta =—40~+85TC Unit
min. typ. max. | min. | max.
2.0 25 75 95
Output rise time triy 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time traL 4.5 7 15 19 ns
6.0 6 13 16
Propagation time 2.0 175 220
CLK=Qa~Qp (L—H) tpLy 4.5 18 35 44 ns
6.0 30 37
Propagation time . i(s) 18 1;2 Zig
PHL . ns
CLK—Qs~Qp (H—L) 6.0 30 37
Propagation time 2.0 175 220
CLK—RC (L—H) tpLn 4.5 18 35 44 ns
6.0 30 37
o 2.0 175 220
Propagation time
tpuL 4.5 17 35 44 ns
CLK—RC (H—L) 6.0 30 37
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High-Speed CMOS Logic MN74HC Series

MN74HC160/MN74HC160S
B AC Characteristics (Cont’d)
Temperature
Parameter Symbol ‘(’\j;: Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. max.
Propagation time ig 125 155
t .
ENT—RC (L—H) P o2 31 ns
6.0 21 26
2.0 125 155
Propagation time a5 13 25 31
t, .
ENT—RC (H—L) PHL "
6.0 21 26
L 2.0 175 220
Propagation time
CLR Q Q (H L) tpHL 4.5 17 35 44 ns
e 6.0 30 37
. 2.0 175 220
Propagation time a5 20 35 44
t .
CLR—RC (H—L) P "
6.0 30 37
2.
Minimum Set-up time 0 100 125
tsu 4.5 9 20 25 ns
LOAD
6.0 17 21
- 2.0 100 125
Minimum Set-up tune
tsu 4.5 5 20 25 ns
A B C D
6.0 17 21
2.0 - 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
2.0 100 125
Mmul:um pulse width tw 4.5 7 20 25 ns
CL 6.0 17 21
2.0 75 95
Minimum recovery time |  trem 4.5 2 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency |  fmax 4.5 30 71 24 MHz
6.0 35 28
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit
Vee
(B —
LOAD
CLK Qa C
P.G. 2 A 5
8 Q2"
s [ 1 B ;CL
E e alZF—
P.G 8 C.
e CE »
& ENP ;ICL
—ENT RCl—r-—°
L
i >
/
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High-Speed CMOS Logic MN74HC Series

MN74HC160/MN74HC160S
2. Waveforms
Waveforms-1 tern, tpiL (CLK—Qa ~Qp, RC) Waveforms-2 teiu, teu (ENT—RC)
6ns 6ns <6ns =6ns

90%
0% 10%

t t teuL
tpLyl
RC 50% 50%

Waveforms-3 tpuL(CLR—Qa ~Qp ,RC)

—

ENT 50%*
1

90% 90%
CLR 50% l 50 %
6 10% 10%
t
Qp *50 % *50 % (® measured when to+1 w
@ measured when t,+2

tpLu teuL @ measured when t,+4
—® ~®

Q\~Q
(@ measured when t,+8 RAC D 50%
(® measured when t,+9
RC 50% 50% measured when t,+10 —'t -

B Timing chart

CLR ™
LOAD
A_TT

Data B_I
Inputs | ¢ I

CLK
ENP
ENT
Qsa_"]
Qs” " [

Outputs

-

C

Q=] —

\,
0o}
Ne)
L]
—
o

h Count Inhibit —
Clear Preset
(Load)
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High-Speed CMOS Logic'MN74HC Series

MN74HC161/MN74HC161S

MN74HC161/MN74HC161S

Synchronous Binary Counter

B Description

MN74HC161/MN74HC161S are presettable synchronous binary
counters with an internal carry-look-ahead system which makes
possible high-speed counter applications. Outputs of all flip-flops
change at the rising edge of the clock input. Since this counter is
perfectly programmable, the output can be preset to both “H” and
“L” by utilizing the load input. Four flip-flops are preset
synchronously with the rising edge of the clock input. When the
load input is “L”, the counter stops its function, and the data
corresponding with input data to be set at the next clock pulse,
regardless of the enable input level, appears in the output. Even if
the load input becomes “H” before the rising edge of clock input,
the counter doesn’t operate. The clear function operates asynchro-
nously, and, when clear input is “L”, it operates regardless of load
or enable input level. The carry-look-ahead circuit is used for
cascade connection of an n bit synchronous counter without any
additional components. These functions are performed by the
enable input (ENP-ENT) of two active “HIGH” and ripple-carry
(RC) outputs. When both enable inputs P and T are “H”, the
counter can be enabled. Ripple-carry-out becomes almost the
same width as output Q “H”.

This “H” overflow ripple-carry pulse is used to enable each stage
connected to cascade. Adoption of a silicon gate CMOS process
makes possible low power consumption, a high noise allowance
and an operation speed equivalent to LS TTL. Resistors and
diodes are used in the Vo and GND to protect the input/output
from damage by static electricity. Same pin configuration and
function as standard 54LS/74LS Logic Family.

M Truth Table

CLK |[CLR [ENP | ENT |LOAD Output

X L X X X Clear

X H H L H Count & RC disabled

X H L H H Count disabled

X H L L H Count & RC disabled

a H X X L Load

/4 | H H H H Increment Counter
Note:
1.4 When clock rises from LOW to HIGH, output increments

and counts. When the load is LOW, input data is loaded.

2. X: Either HIGH or LOW; it doesn’t matter.

16-pin plastic DIL package

P-4

16-pin Panafiat package (SO-16D)

Pin configuration (top view)

CLRE————-l 16]vee

CLKE—N:LKCLR rel—{is]Re
ABEa a—14ax
BB a3
e  alac
o[ep Qo1 an

ENP[7 |—fevp DTLZOJENT

GND(8] tzmw

—149—
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High-Speed CMOS Logic MN74HC Series MN74HC161/MN74HC1615

B Logic Diagram

CLK o—P>o I
CLR o—d>o-
LOAD r{>o— 1
ENP T
ENT 0
Ao 1/
Bo Outputs
Data
Inputs
Co
=
D o———:D
1 J oRC
B Absolute Maximum Ratings
Parameter Symbeol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Ik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+607C 400
MN74HC161 Pp mW
Power Ta=+60~+485T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60C 275
MN74HC161S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vecc \Y%
Operating temperature range Ta —40~+4-85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series

MN74HC161/MN74HC161S
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(I‘;()' v, I Ta=25C Ta=—40~+85C Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| xA 1.9 2.0 1.9
4.5 Vih [—20.0| pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] xA 5.9 6.0 5.9 \Y%
4.5 Vi. | —4.0] mA | 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Viu 20.0] uA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 MA
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
Temperature
Parameter Symbol Y\(;)C Test Conditions Ta=25C Ts =—40~+85C Unit
min. typ. max. min. | max.
2.0 25 75 95
Output rise time triy 4.5 15 19 ns
6.0 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 13 16
Propagation time 2.0 150 190
CLK=Qp~Qp (L—H) tpLu 4.5 18 30 38 ns
6.0 26 33
Propagation time 2.0 18 150 190
CLK—~Qa~Qp (H—L) tpuL 4.5 30 38 ns
6.0 26 33
Propagation time 2.0 175 220
CLK—RC (L—H) tpry 4.5 17 35 44 ns
6.0 30 37
L 2.0 175 220
Propagation time ton L5 16 35 m ns
CLK—RC (H—L)
6.0 30 37
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC161/MN74HC161S

B AC Characteristics (Cont'd)

Temperature
Parameter Symbol ‘(/\3)0 Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. max.
o 2.0 100 125
Propagation time ¢ 45 12 20 95
. ns
ENT—RC (L—H) o
6.0 17 21
L 2.0 125 155
Propagation time
oy 4.5 14 25 31 ns
ENT—RC (H—L)
6.0 21 26
L 2.0 150 190
Propagation time
CLR=~Qs~Qo (HoL) tpuL 4.5 16 30 38 ns
ATRD 6.0 26 33
Propagation time 2.0 175 220
CLR—RC (H—L) | ™ | %% 200 8 4] e
6.0 | 30 37
Minimum Set-up time 2.0 100 125
tsu 4.5 10 20 25 ns
LOAD
6.0 17 21
Mini Se . 2.0 100 125
nimum Set-up time tw | 45 5 | 20 25 | s
A B C D
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
. 2.0 100 125
Minimum pulse width 45 7 20 25
CLE ty . ns
6.0 17 21
2.0 75 95
Minimum recovery time trem 4.5 3 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency £ max 4.5 28 45 22 MHz
6.0 33 26

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

LOAD
—PCLK Qa L_rco

P.G.

P.G. T

Refer to truth table
O W
H

—ENP ;CL
—ENT RCj—3—>°
l CLR CL




High-Speed CMOS Logic MN74HC Series

MN74HC161/MN74HC161S

2. Waveforms

Waveforms-1 tpi, t pu. (CLK—Qa~Qp, RC)

=6ns =6ns

Qs 50%
"l’HL h |
@

Qc 50 %

Qp 50%

tru

Waveforms-2 tpin, teu. ( ENT—RC)

‘IV\

<6ns

10%

50%

Waveforms-3 teu. (CLR—+Qa~Qp,RC)

ty, tonL
PLH @ @
RC #50% \\50%

B Timing chart

=6ns =6ns
— 5890% Z 90%
CLR 50% %
10% 10%
@ measured when t,+1 tw
(@ measured when t,+2 RN TU—
@ measured when t,+4
@ measured when t,+8 Qa~Qp 50 %
® measured when t,+15 RC
® measured when t,+16 tPHL —

CLR™ } I

LOAD

A -
e ———— — ——— —— ———— —————— —— ——

Data B I
Inputs c

— g

D__ 1T T

Ck LML L L L L L
ENP |
ENT [
@ZZ] g T e B
Q== —
Qutputs -
Qc—_] |
Q7] L
RC 1
23 14150 1 2
Clear Preset Count Inhibit
(Load)
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High-Speed CMOS Logic MN74HC Series

MN74HC162/MN74HC162S

MN74HC162/MN74HC162S

Synchronous Decade Counter with Synchronous Clear

B Description

MN74HC162/MN74HC162S are presettable synchronous decade
counters with an internal carry-look-ahead system which makes
possible high-speed counter applications. Outputs of all flip-flops
change at the rising edge of the clock input. Since this counter is
perfectly programmable, the output can be preset to both “H” and
“L” by utilizing the load input. Four flip-flops are preset
synchronously with the rising edge of the clock input. When the
load input is “L”, the counter stops its function, and the data
corresponding with input data to be set at the next clock pulse,
regardless of the enable input level, appears in the output. Even if
the load input becomes “H” before the rising edge of clock input,
the counter doesn’t operate. The clear function operates with
clock synchronously, and, when clear input is “L”, it operates on
the rising edge of clock input. The carry-look-ahead circuit is used
for cascade connection of an n bit synchronous counter without
any additional components. These functions are performed by the
enable input (ENP-ENT) of two active “HIGH” and ripple-carry
(RC) outputs. When both enable inputs P and T are “H”, the
counter can be enabled. Ripple-carry-out becomes almost the
same width as output Q4 “H”.

This “H” overflow ripple-carry pulse is used to enable each stage
connected to cascade. Adoption of a silicon gate CMOS process
makes possible low power consumption, a high noise allowance
and an operation speed equivalent to LS TTL. LS TTL 10-inputs
can be directly driven. Resistors and diodes are used in the V¢
and GND to protect the input/output from damage by static
electricity. Same pin configuration and function as standard
S4LS/74LS Logic Family.

B Truth Table

CLK [CLR [ENP [ ENT [LOAD Output

/| L | X | X | X Clear

X H H L H Count & RC disabled

X H L H H Count disabled

X H L L H Count & RC disabled

e H X X L Load

ra H H H H Increment Counter
Note:
1./ When clock rises from LOW to HIGH, output increments

. and counts. When the load is LOW, input data is loaded.
2. X Either HIGH or LOW; it doesn’t matter

P-3

IR

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

—
CLRE'—jL EVCC
CLR
CLK[Z}pCLK Ref—I5JRC
ABHA  aias
B[AHB Qs[i3]Qs
cEHc Qc'—<'l__2|Qc
DE—‘D Qof—{11) Qo
ENP [TENPENTH{T ENT

GNp[E] 04D [5]L0AD
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HIgh-Speed CMOS Logic MN74HC Series MN74HC162/MN74HC162S

B Logic Diagram

CLR
i D D QlDoDo—oQA
b
4 Q
LOAD 1
ENP
ENT o >o- {7
Ac D Q Qs
LA
$ Q

I R 11 ]

poooe

2

e

v
| Ls

e g
2l

H Qil>°{>o«=
1

RC
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage W Vo —0.5~Vcet0.5 \Y%
Input protection diode current Ik +20 mA
Output parasitic diode current Tox +20 . mA
Output current Io +25 mA
Supply current Icc.Ionp +50 mA
Storage temperature range Tstg —65~+150 C
MN74HCI62 A= —40~H60T Po 299 — mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
T | Mnzanci6es | TR0~ F60T Pp 275 mW
=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
W Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

—155— Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC162/MN74HC162S

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol (V‘;;: v, o Ta=25C Ta=—40~+85TC Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0] pMA 1.9 2.0 i.9
4.5 Vim [—20.0| pA 4.4 45 44
Output HIGH voltage Vou 6.0 or |—20.0] A 5.9 6.0 5.9 \Y%
4.5 Vi —4.0| mA 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0| mA 0.0 | 0.1 0.1
4.5 Viy 20.0] A 0.0 | 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0 MA 0.0 0.1 0.1 \Y%
4.5 V. 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 |Vi=Vcc or GND +0.1 +1.0 HMA
Quiescent supply current Icc 6.0 |Vi=V¢c or GND, Io=0 8.0 80.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

v Temperature )
Parameter Symbol (\‘/:)C Test Conditions Ta= 25T Ta=-40~+485C | Unit
min. typ. | max. | min. | max.
2.0 : 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 75 95
Output fall time t THL 4.5 6 15 19 ns
6.0 13 16
o 2.0 175 220
]éLl:ilZfaiK;nDtlE:iH) tpLH 4.5 | LOAD="“H" 19 35 44 ns
6.0 30 37
L 2.0 175 220
i;;:‘f:f;t::‘;_.u tem. | 4.5 | LOAD="H" 18 | 35 44 | ns
6.0 30 37
E Propagation time 2.0 . 175 220
CLK~Q~Qp (L~H) tpLu 4.5 | LOAD="“L 19 35 44 ns
6.0 30 37
L 2.0 175 220
E Propagation time
CLR~Qs~Q o (HooL) t PHL 4.5 |LOAD=“L” 18 35 44 ns
6.0 30 37
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High-Speed CMOS Logic MN74HC Series

MN74HC162/MN74HC162S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature Condition

Parameter Symbol ?]\;(): Test Conditions Ta=25C Ta=-40~+85C Unit
min. typ. max. min, max.
E Propagation time 2.0 200 250
CLK—RC (L—H) tpLH 4.5 25 40 50 ns
6.0 34 43
E Propagation time 2.0 200 250
CLK—RC (H—L) t PHL 4.5 23 40 50 ns
6.0 34 43
E Propagation time 2.0 150 190
ENT—RC (L—H) t PLH 4.5 15 30 38 ns
6.0 26 33
E Propagation time e 175 220
ENT—RC (HwL) t PHL 4.5 17 35 44 ns
6.0 30 37
2.0 125 155
Minimum Set-up time tw | 4.5 13 25 31 ns
LOAD 6.0 21 26
N _ 2.0 100 125
Minimum Set-up time teu 45 6 20 25 ns
ABCD 6.0 17 21
B . 2.0 125 155
Minimum Set-up time tew | 4.5 13 | 25 31 s
CLR
6.0 21 26
2.0 - 0 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 - 0 0
2.0 100 125
Minimum pulse width ty 45 1 20 25 ns
CLK
6.0 17 21
2.0 125 155
Mimmum recovery time trem 4.5 15 25 31 ns
6.0 21 26
. 2.0 6 5
fiﬁfﬂ clock fmx | 4.5 30 | 56 24 MHz
6.0 35 28
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC162/MN74HC1625

® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Waveforms
Waveforms-1 tpy, teu. (CLK—=Qa ~Qp , RC)

Vee { \ ! \ /
_ 50% 50%
L LOA o ’_]
R Q ;CL trHL ®
5} ’ \
= A
P.G. '§ B Qs —_rc—o 50%
% ; - teu ®’_tm_.n
g5 +C Qc TC—O @)
P.G 8 —JD ;; L o, %
I 50 50
$ LdeNp Q@f—x— N MV
23 ; ten oLy
—ENT - @ @
CLR ICL
l i I Qc 50% | £50%
trHL ® — trin @
@ measured when t,+1
Qp 50% 50% @ measured Xhz: th+2
@ measured when t,+4
_Jtl:Ln ® — tpHL ® @ measured when t,+8

® measured when t,+9
® measured when t,+10
RC 50% 50%

4t
”

Waveforms-2 tpLu, t pu. (ENT—RC )

=6ns =6ns
90% 90%&
ENT 10% Z50% 50%¥ 10%
tpLn tpuL

RC pLSO% 50 %Js

B Typical Operating Conditions

LOAD [
A |
| |
pata ) B ! L

Inputs C

CLR L:J (S‘ynchronous)

| .
Qu——— -:—-J S gy N N
Outputs QB—-__' — ;
e L
Qv — } ]
RC | | | |
! 1171189 0 1 2 3l
} 4 | ———Count } Inhibit
CLR LOAD
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High-Speed CMOS Logic MN74HC Series

MN74HC163/MN74HC163S

MN74HC163/MN74HC163S

Synchronous Binary Counter with Synchronous Clear

B Description

MN74HC163/MN74HC163S are presettable synchronous binary
counters with an internal carry-look-ahead system which makes
possible high-speed counter applications. Outputs of all flip-flops
change at the rising edge of the clock input. Since this counter is
perfectly programmable, the output can be preset to both “H” and
“L” by utilizing the load input. Four flip-flops are preset
synchronously with the rising edge of the clock input. When the
load input is “L”, the counter stops its function, and the data
corresponding with input data to be set at the next clock pulse,
regardless of the enable input level, appears in the output. Even if
the load input becomes “H” before the rising edge of clock input,
the counter doesn’t operate. The clear function operates with
clock synchronously, and, when clear input is “L”, it operates on
the rising edge of clock input. The carry-look-ahead circuit is used
for cascade connection of an n bit syschronous counter without any
additional components. These functions are performed by the
enable input (ENP-ENT) of two active “HIGH” and ripple-carry
(RC) outputs. When both enable mnputs P and T are “H”, the
counter can be enabled. Ripple-carry-out becomes almost the
same width as output Q, “H”.

This “H” overflow ripple-carry pulse is used to enable each stage
connected to cascade. Adoption of a silicon gate CMOS process
makes possible low power consumption, a high noise allowance

P-3

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

and an operation speed equivalent to LS TTL. LS TTL 10-inputs CLRT] U/ j
can be directly driven. Resistors and diodes are used in the V¢ _—_C‘IE.R 16{Vee
and GND to protect the input/output from damage by static CLK[Z}pcix RC[15]RC
electricity. Same pin configuration and function as standard
54LS/74LS Logic Family. ABHA  Qi—Eas
BE_B QB_EQB
cEHc  adFac
DE— D Qo _EQD
e e
GND[E] [5]LoAD
B Truth Table
CLK |CLR |ENP | ENT |LOAD Output
75 | L X X X Clear
X H H L H Count & RC disabled
X H L H H Count disabled
X H L L H Count & RC disabled
7 H X X L Load
e H H H H Increment Counter
Note:
1. When clock rises from LOW to HIGH, output increments
and counts. When the load 1s LOW, mnput data 1s loaded.
2. X: Either HIGH or LOW, 1t doesn’t matter
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC163/MN74HC163S

B Logic Diagram

CLKo—Do——De
CLRe

LOAD
ENP
ENT

e T
o_L

1
A

i
il

D
L = -
@
%RC
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage Vi,Vo —0.5~Vcc+0.5 v
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC163 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC163S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series MN74HC163/MN74HC163S

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?’\j: w l . Ta=25C Ta=—40~+85C |  Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vie 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| KA 1.9 2.0 1.9
4.5 Viw [—20.0] pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0 A | 5.9 6.0 5.9 \
4.5 ViL —4.0f mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0f pA 0.0 | 0.1 0.1
4.5 Vin 20.0f pA 0.0 | 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0( nA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol (‘;;: Test Conditions Ta=25TC Ta=-40~485C | Unit
min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
) 2.0 150 190
E Propagation time «
tPLH 4.5 | LOAD= “H” 16 30 38 ns
CLK—Qa~Qp (L—H)
6.0 26 33
2.0 12
E Propagation time 45 LOAD= “H” 22 125
CLK~Qa~Qo(H—L)| ™™ ‘ 15 1) »ns
6.0 21 26
. 2.0 150 190
E Propagation time “wp o
CLK=Qa~ Qo (L+H) tPLH 4.5 | LOAD= “L 16 30 38 ns
ATRD 6.0 26 33
Ep ton ti 2.0 125 155
ropagation time “y
pag te | 45 | LOAD= “L 15| 25 31| s
CLK=Qa~Qp(H-L)
6.0 21 26
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High-Speed CMOS Logic MN74HC Series MN74HC163/MN74HC163S

B AC Characteristics (GND=0V, Input transition time =6ns, C_ =50pF)

Vee Temperature Condition
Parameter Symbol W) Test Conditions Ta=25T Ta=—40~+85C Unit
min, typ. max. min. max.
E Propagation time 2.0 200 250
CLK—RC (L—H) tPLH 4.5 24 40 50 ns
6.0 34 43
o 2.0 175 220
E Propagation time
CLK—RC (H—L) tPHL 4.5 20 35 44 ns
6.0 30 37
E Propagation time 2.0 125 155
ENT—RC (L—H) teLH 4.5 14 25 31 ns
6.0 21 26
. 2.0 150 190
£ Propagation time tew. | 4.5 16 | 30 38| s
ENT—RC (H—L)
6.0 26 33
o ) 2.0 100 125
Minimum Set-uptime | | 45 122 | 20 25| ns
LOAD 6.0 17 21
. . 2.0 100 125
Minimum Set-up time to 45 6 20 25 ns
A B C D 6.0 17 21
. ) 2.0 100 125
Minimum Set-up time tw | 4.5 11 20 25| ns
CLR 6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
. 2.0 150 190
m‘:‘:ﬂ’.’;tﬁm o | 4.5 16 | 30 38| ns
6.0 26 33
2.0 100 125
Minimum recovery time |t em 4.5 12 20 25 ns
6.0 17 21
. 2.0 6 5
Maximum clock
frequency f max 4.5 30 56 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC163/MN74HC163S

® Switching Time Measuring Circut and Waveforms

1. Measuring Circuit 2. Waveforms
Veo Waveforms-1 tpL, t PHL(CLK—Qa~Qp, RC)
u | T Al ) <6ns <=6ns
LCLK
2
P.G. K
= truL
g
)
P.G. b
&
3}
o~
Q¢ 50% 50%
ting a4 Ly
+ @ 5 O
(® measured when t,+1
Qp 50% 50% @ measured when t,+2
. ¢ 4¢ % d when t,+4
Ly vH measured when t,+8
® ® (® measured when t,+15
\ ® measured when t,+16
RC 50% \50 %
Waveforms-2 t pLu, t puL (ENL—RC)
<6ns =6ns
—

ENT 10%

RC 50% 50%

M Typical Operating Conditions

__ 1

CLR LJ(Synchronous)
SR 4
LOAD ™

A
Data | B |
Inputs C_j_J|_|_|
|
D_TJ T L

Outputs |
Q

L
112131415 0 1 2
[} I Count
CLR LOAD

Inhibit
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High-Speed CMOS Logic MN74HC Series MN74HC164/MN74HC164S

MN74HC164/MN74HC164S

8-Bit Serial-Input Parallel-Output Shift Register

B Description P-
MN74HC164/MNT74HC164S is 8-bit shift registor with gated serial
input and asynchronous clear input. Gated serial input (A, B)
control data input. When a LOW is applied to either or both, data
input stops and the initial flip-flop is reset to “L” by the next clock
pulse. When one input is “H”, other inputs become enabled, and
data is input to the initial flip-flop by the next clock pulse. Serial
input data is not input, when clock is “H” or “L”. But, data
satisfying the set-up conditions clock rise at all times. Clear
functions, when clear input is “L” regardless of clock.
Adoption of a silicon gate CM(.)S process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can P-2
be directly driven. Resistors and diodes are provided in Vcc and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

\
AE——1 EVCC
B Truth table B2 AQ g
Input Output B H 13| Qu
CLR | CLK|A B| Q. Qs -~ Qu 31 Q12
L X X X L L L Qs[4 Qe Qr{1]Qr
H L |X X | Qao QBo Qo
H | £ |H H| H Qa Qon Qe[B—Qc Qsf—1dQ:
H 4/ L x| L Q an Qan QDE Q(D: LC}%R——E]CLR
H £ IX L L Q an QGn N7 T ECLK

B Logic Diagram

A
B;E:D7 — [ Do Do
L

b cix CLR
Q CLR CLK D
Qu | | Depeqo
) D cik R Q'
Q CLR C C,’(KD
Quo-ocfoct— | e
D cik '
o G Rk p
Qco—od—od—* | ' Qs
Pl e ¢
Q CkKD
Q oot { J
D o}——oCLR
o}——-oCLK
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High-Speed CMOS Logic MN74HC Series

MN74HC164/MN74HC164S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vce —0.5~+7.0 A
input/output voltage Vi,Vo —0.5~Vcc+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 b mA
Output current To +25 mA
Supply current Ice, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HC 164 Po - mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
AosPROn | INTaHC 1645 | LE= 40~ +60T Po 275 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi,Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input nise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
M DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol 2’\;;3 ol Ta=25C Ta=—40~+85°C|  Unit
Unit min. typ. max. min. | max.
2.0 15 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 Vie |—20.0] wA 4.4 45 4.4
Output HIGH voltage Von 6.0 | or |—20.0| #A | 5.9 | 6.0 5.9 \%
4.5 Vio —4.0/ mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0 pA 0.0 | 0.1 0.1
4.5 Vin 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| uA 0.0 0.1 0.1 \Y
4.5 Vio 4.0/ mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 [Vi=Vcc or GND, [o=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC164/MN74HC164S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Vee Temperature
Parameter Symbol | (v Test Conditions Ta=25C Ta=—40~+85C | Unit
min. typ. | max. min. | max.
2.0 25 75 95
Output rise time tTLn 4.5 8 15 19 ns
6.0 7 13 16
2.0 75 95
Output fall time t THL 4.5 6 15 19 ns
6.0 13 16
2.0 150 190
E Propagation time toLu 45 30 38 ns
CLE=~QUL~H) 6.0 26 33
o 2.0 150 190
E Propagation time o 45 30 38 ns
CLE=~Q(H~K) 6.0 26 33
o 2.0 150 190
E Propagation time tous 45 30 38 s
CLR—Q(L—H) 6.0 26 33
) 2.0 150 190
E Propagation time tpL 45 30 38 ns
CLR—Q(H—L) 6.0 2% 33
. . 2.0 100 125
Minimum pulse width tw 45 20 25 s
CLR
6.0 17 21
2.0 100 125
Minimum Set-up time tsu 4.5 20 25 ns
6.0 17 21
2.0 — 0
Hold time minimum th 4.5 - 0 0 ns
6.0 — 0
2.0 75 95
Minimum recovery time trem 4.5 15 19 ns
6.0 13 16
) 2.0 6 4
Z:;‘l‘:;‘l‘i‘; clock fmax | 4.5 30 24 MH
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC164/MN74HC164S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

Vee

P.G.

P.G.

Refer to truth table

‘ CLR

2. Waveforms

Waveforms-1 (t TLH, t THL, t pLy / t pL (CLK—Q)

tsu, fmax ,trem, th

=6ns <6ns

=6ns =6ns
D 50%y 0% 0% N 500 T ( T
10% ¢ 10%

Co

D Q TOutput
> CLK l

Waveforms-2 (tpn/ tpu (CLR—Q),tw)

0 e
s.. h Dton CLR %N 5095 5094 0%
=6ns | <6ns 10 %) 10%
90% 5
cLk  50%f  sooN|  50%A L% ._LJ
10% 10%
Q 50%
Q 10%
| — | tpHL
tl’em
CLR  f509

Qc 1

Qs L | 1
1

Qp 1 I L

Qe 1

Qr L

Qo L

Qu L
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High-Speed CMOS Logic MN74HC Series MN74HC165/MN74HC1 655

MN74HC165/MN74HC165S

8-Bit Parallel-Input Serial-Output Shift Register

B Description

MN74HC165/MH74HC165S are high-speed 8-bit parallel-input/
serial output shift registor. The data is shifted from Q4 to Qy by
the clock. Parallel input at each stages works, when shift/load
input is “L”. These has gated clock input and complementary
output from the 8th bit. When clock inhibit input is “L”, the clock
generates through 2 inputs NOR gate. When one of two clock
inputs is “H”, the internal clock stops. When shift/load input is
“H”, the other clock input works, if one of two clock input is
maintained at LOW. The data is transferred by the rising edge of
clock pulse. Parallel loading stops as long as shift/load input is
“H”. When shift/load input is “L”, parrallel input data is directly 16-pin plastic DIL package
loaded to the registor regardless of clock. P-4

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin- equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

P-3

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

\
S/L E 16]Vee
CLK[Z] T5]CINH

[=]

14]D
T3] C
12] B

=

B Logic Diagram

(o)
=l

S/Lo—]>o CINH o CINH H o [6] 1] A
CLK CLK 5 o O =
—4 GND[E] [9]QH
L PRH D ¢ [ ey I
Eo—ecLe 3 43 5 HCLR D
S
l i
L pRH D 46 Q Hpr L H Truth Table
Fo Ferb @ ¢ B CLRc[T—C Internal
| | Input St Output
ages
L | L
H N AN S/LICINH|[ CLK] SI |A~H| Qs Q5| Qn
GoTGcLrf 10 43 5 HcLry B
A | L X X X |a-h a b h
’5 Q H L L | X | X |Qio Qso Qro
—L P D ¢g A pr LM T . .
Ho—HcLrf1 3 @ 97 5 HeLrp— A e X Qan Qcn
_— —[_"q_"gl HIL || L X L Qan Qon
QH 1 d —D°_D°—°éH H H X X X | Qao Qso QHo
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High-Speed CMOS Logic MN74HC Series MN74HC165/MN74HC165S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~V +0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Ton +20 mA
Output current Io +25 mA
Supply current T, Toan +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HC165 - Py - mW
Power Ta=4+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60C 275
MN74HC165S |— Py mW
[a=+60~+85TC Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \Y
Input/output voltage Vi,Vo 0~Vee \Y%
Operating temperature range Ta —40~+385 T
2.0 0~1000 ns
Input rise and fall time te, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Ve Ta=25T Ta=—40~+85TC Unit
(V) Vi Io
Unit min. typ. max. min, max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vi |[—20.0f #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \Y%
4.5 Vi | —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| A 0.0 0.1 0.1
4.5 Vin 20.0 wMA 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| wA 0.0 0.1 0.1 \%
45 | Vi 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current i 6.0 Vi=Vce or GND +0.1 +1.0 HA
Quiescent supply current Iee 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC165/MN74HC1655

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Ve Temperature
Parameter Symbol W) Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 75 95
QOutput rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time truL 4.5 6 15 19 ns
6.0 13 16
o 2.0 150 190
£ Propagation time tru | 4.5 30 38 ns
CLK—Q, Q (L—H) 6.0 2% 33
2.0 150 190
E Propagation time
CLK~Q, § (H—L) t pHL 4.5 30 38 ns
6.0 26 33
E Propagation time 2.0 150 190
S/L—Q, G (L—H) trLu 4.5 30 38 ns
6.0 26 33
E Propagation time . 3(5) 122 12(8)
— PHL . ns
S/L—Q, Q (H—L) 6.0 2% 13
E Propagation time 2.0 150 190
H—Q (L—H) teLn 4.5 30 38 ns
6.0 26 33
E Propagation time 2.0 150 190
H—Q (H—L) t puL 4.5 30 38 ns
6.0 26 33
E Propagation time 2.0 150 190
HeQ (L—H) tpin 4.5 30 38 ns
6.0 26 33
E Propagation time 2.0 150 190
HeQ (H—L) t pui. 4.5 30 38 ns
6.0 26 33
2.0 100 125
Minimum Set-up time tsu 4.5 20 25 ns
6.0 17 21
2.0 — 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
. 2.0 6 4
X:;‘:“\’:; clock fmax | 4.5 30 2 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC165/MN74HC165S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

Vee

1

P.G.

Q TOutput

>CLK :L L

r /L Q TOutput

P.G.

Refer to truth table

2. Waveforms

<6ns
0,
SIL s
10%
te, =6ns <6ns
90% 90 %
CLK ) 509% ° 1500‘;%°
tpLn th 0 <oy
telTLH truL
Q 90% 90%
/50%  S0%N
—110% 10%| =
— 0% 90% —
Q 50%8}10% 10%E250‘%? Q 50% 50%
tTHL - -t Ly

B Typical Operating Conditions

Parallel | pT1__IL

Data
Inputs E_f;ﬁl

Qu TLLITLL LH
Q LLHLHL

Parallel Loadl‘lnhlb""'_senal Shift Mode——

50 % 50 %

—171—

Panasonic

I



- High-Speed CMOS Logic MN74HC Series MN74HC166/MN74HC1665

MN74HC166/MN74HC166S

Parallel-load 8-bit shift Registers

B Description P-3
MN74HC166/MN74HC166S are high-speed, parallel-load 8-bit
shift registers. The parallel-input or serial-input mode can be
selected by the serial/load input.

When this input is HIGH, the senal-data input functions, and data
are shifted from Q4 to Qy by clock pulse.

When this input is LOW, however, the parallel-data input
functions, and data are loaded by clock pulse.

When the input used as the clock pulse inhibit function is LOW,
the internal clock pulses are generated through the two-mput
NOR gate.

Internal clock pulses are inhibited when either one of the clock

16-pin plastic DIL package

inputs is held at HIGH. Data transmission is made at the positive P-4
going edge of the clock pulse.

A buffer has been added to the gate output, thus improving the
input/output transmission characteristics; fluctuations of the trans-
mission time resulting from increasing the load capacity are
suppressed to the mmimum and, Adoption of a silicon gate CMOS
process has made possible low power dissipation, a high noise
margin equivalent to a standard CMOS, and an operation speed of 16-pin Panaflat package (SO-16D)

LS TTL. LS TTL 15-inputs can be directly driven. Resistors and

diodes are provided in V¢ and GND to protect the input/output
from damage by static electricity. Same pin configuration and
function as the standard 54LS/74LS logic famuly.

Pin Configuration (top view)

B Truth Table N\
Input St E | E Ve
Output SI
Parallel Al2}—A —15] S/L
CLR | SL |CINH| cLK | sT |22 & S
A _H|QA QB |QH B[3}—B H—4H
L X X X X X L L L c E_‘ C Qu -——-1__3_] QH
H X L L X X QA0 | QBO | QHO
H L L x |a .h| a b h bEf—p  6—Hc
H |0 | L H | x | H |Qan]|Qoa CINH[6}—CINH F—1] F
H | H | L L L[ Qan | QGn LK [T K e £
H | x | H X x QA0 | QB0 | QHO GND[E] |___-£| CLR
Note: 1. x: Either HIGH or Low; it doesn’t matter
B Logic Diagram SL CINH
G A SL CLR CLK

?L

-
I )

AR
j

-
z

1!

o

[T

(CLR ]
Q

=
:F‘ —
S

(LR

T easet]

.—

5|
=)

-
P
<

c
=
o

£
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o o)
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High-Speed CMOS Logic MN74HC Series MN74HC166/MN74HC1665

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current lok +20 mA
Output current Io +25 mA
Supply current Ice, Ionp 50 mA
Storage temperature range Tstg —65~+150 °C
Ta=—40~+60°C 400
MN74HC166 PD mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60°C 275
MN74HC166S PD mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operating supply voltage Veo 1.4~6.0 \
Input/output voltage Vi 0~V¢e A
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input nise and fall time ty, tr Vee=4.5V 0~500 ns
Vee=6.0V 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol \(/\L,)L v, L Ta=25°C Ta=-40~+85°C| Unt
Unit min. typ. max. min. max.
2.0 1.5 1.5 \Y%
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2 \'
2.0 0.3 0.3 \%
Input LOW voltage ViL 4.5 0.9 0.9 \Y%
6.0 1.2 1.2 \Y
2.0 —20.0 | pA 1.9 2.0 1.9 v
45 | Vi | =200 pA 4.4 4.5 4.4 \Y
Output HIGH voltage Vou 6.0 or —20.0 | pmA 5.9 6.0 5.9 A
4.5 Vi —4.0 | mA 3.86 3.76 \%
6.0 —-5.2 | mA 5.36 5.26 A%
2.0 20.0 | pA 0.0 0.1 0.1 A%
4.5 Vi 20.0 | wA 0.0 0.1 0.1 \Y
Output LOW voltage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 A
4.5 Vi 4.0 | mA 0.32 0.37 \Y
6.0 52| mA 0.32 0.37 \
Input current I 6.0 Vi=V¢e or GND +0.1 +1.0 RA
Quiescent supply current|  I¢c 6.0 | Vi=V¢c or GND, [p=0 8.0 80.0 RA
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High-Speed CMOS Logic MN74HC Series MN74HC166/MN74HC166S

M AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(I‘C,f Test Conditions Ta=25°C Ta=-40~+85°C| Unit
min. typ. max. min. max.
2.0 21 75 95
Output rise time trLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 . 18 65 80
Output fall time tTHL 4.5 7 13 16 ns
6.0 6 11 14
Propagation time 20 53 180 225
CLK—QH tpLy 4.5 20 36 45 ns
L—H) 6.0 17| 31 38
Propagation time 2.0 49 175 220
CLK—QH tpHL 4.5 19 35 44 ns
(H-1) 6.0 6] 30 37
Propagation time 2.0 49 190 240
CLR—QH tpHL 4.5 21 38 48 ns
(H-1) 6.0 18] 32 4
B ' 2.0 6] 70 90
Ié/[[l}unum pulse width t, 45 3 14 18 s
6.0 7 12 15
B 2.0 13 100 125
Isvi';“l‘l‘i‘)“t"“; . oy 45 3 20 25| ns
6.0 2 17 21
2.0 —
Minimum Hold time th 4.5 ) — 0 0 ns
6.0 — 0 0
2.0 5 75 95
Minimum recovery time Trem 4.5 3 15 19 ns
6.0 1 13 16
‘ 2.0 6 30 4
&;‘1‘1‘;‘1‘3 clock fox | 45 30 70 24 MHz
6.0 35 80 28
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High-Speed CMOS Logic MN74HC Series MN74HC166/MN74HC1665

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

VCC

P.G.

P.G.

Refer to truth table
o]
Z,
T

A H QH —TOOutput
T

2. Waveforms

Waveforms-1 (tTLH, tTHL, tsu fmax, ) Waveforms-2 (teLu/ten(CLR—Q,Q), tw)
ten/triL(CLK—Q, Q), trem, th

<6ns <6ns <6ns =6ns
e ——
90 % 90 %
D 6 20} 5092 03
15?‘00 5(;0/00/ - CLR 50 % 50%.
9% T 10% 10%
|tsu th tsu 0 " o1
Ll T W
=6ns. e le-<6ns
90 % 90 %
CLK 50% /A 50% Q 50% 50%
_/ 10% 10% —_—
— Tt Ftrm — teLn — tpuL
90 % 90 %
Q 509 50
10%. 10296 K
tpLy tpHL
trem
CLR Moo
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High-Speed CMOS Logic MN74HC Series

MN74HC173/MN74HC173S

MN74HC173/MN74HC173S

Quad TRI-STATE D-Type Flip-Flops

B Description

MN74HC173/MN74HC173S are TRI-STATE quad D-type flip-
flops. Quad D-type flip-flops is sysnchronously operated by
common clock.

When one or either of output control (M, N) become “H”, output
turns to be tri-state mode and become ineffective. But, it doesn’t
effect the continuous operation of flip-flops. When one of data
enable input (G1, G2) becomes “H”, output Q is trasferred to
input and remain flip-flops at the same condition. Clear operates,
when clear input is “H”. Date output operates on the rising edge of
clock.Adoption of a silicon gate CMOS process has made possible
low power dissipation, a high noise margin equivalent to a
standard CMOS, and an operation speed of LS TTL. LS TTL
15-inputs can be directly driven. Resistors and diodes are provided
in Ve and GND to protect the input/output from damage by static
electricity. Same pin configuration and function as the standard
54LS/74LS logic family.

B Logic Diagram

Data Output
Enable  Control

——
CLR D4 D3 CLK D2 DIG2 GI N M
o 18] 18] D —D
ek | ek L_>CLK6_ ek
GCLR“ GcLr GCILR GC]LR J
Q4 Zi_, Q2 i_l
B Truth Table
Input Output
CLR CLK Data Enable Data Q
G1 G2 D
H X X X X L
L L X X X Qo
L A H X X Qo
L A X H X Qo
L A L L L L
L A L L H H

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

W/
Output {ME}D 16] vee

Control NZ cLr—TBlcLr
QB pi—{Tp1
QZE—Q“’ EDZ Data
QBE—Qsl)o E]D Inputs
Q4[E—-—Q4D4H—E]D4

CLKE——< CLK CHE]G?}Data

Enable
GNDE EGI Inputs

Outputs

Note:

1. x: Either HIGH or LOW; 1t doesn’t matter
2. 4 : Rise of positive direction

3. Qo: Q level prion to determination of mput

condition shown 1n table
4. When one or either of M, N 1s “H”, output turns to
high impedence and becomes neffective. But, 1t
doesn’t effect the continous operation of flip-flops.
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High-Speed CMOS Logic MN74HC Series MN74HC173/MN74HC173S

B Absolute Maximum Ratings

Parameter Symbol Rating Urit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current To +35 mA
Supply current Icc, Tonp +70 mA
Storage temperature range Tstg —65~+150 T
MN74HC173 | 40— +60T Py 400 mW

Power Ta=4+60~+85T Decrease to 200mW at the rate of SmW/°C
ASSPON |\ NTaCIz3s |40~ +60C Po 275 mW

Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Veo 1.4~6.0 A"
Input/output voltage Vi, Vo 0~Vee \Y
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(]f,j vi |l L Ta=25C Ta=—40~+85C|  Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| uA | 1.9 2.0 1.9
4.5 Vih |—20.0] A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0/ #A | 5.9 6.0 5.9 \
4.5 Vi | —6.0] mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0| uA 0.0 0.1 0.1
4.5 Viu 20.0| wA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| HA 0.0 0.1 0.1 \
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 HA
¥ Vi=Vior ViL
Sstateoutputoffstate | 1, | 4.9 N, +0.5 +5.0| pA
Quiescent supply current Icc 6.0 Vi=Vcc or GND, 1o=0 4.0 40.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC173/MN74HC173S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol X(,:)C Test Conditions Ta=25TC Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTn 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
OUtpllt fall time t'n."_ 4.5 6 15 19 ns
6.0 13 16
L 2.0 75 95
Propagation time
CLK—Q (L—H) teLH 4.5 15 19 ns
6.0 13 16
Pr tion tim 2.0 75 95
-opagation time
CLIl’(agQ (H—L) tpHL 4.5 15 19 ns
6.0 13 16
L 2.0 150 190
Propagation time
CLR—~Q (H—L) tPHL 4.5 30 38 ns
6.0 26 33
Mini ulse width 2.0 100 125
inimum
. pifsew tw 4.5 20 25 ns
6.0 17 21
3-state ion i 2.0 100 125
-s rO] ion time
propaga trHz 4.5 RL=1k0 20 25 ns
(H—Z)
6.0 17 21
3-state propagation ti 2.0 125 155
- on time
pags tmz | 45 | Ru=1kQ % 3 ns
(L—2Z)
6.0 21 26
L 2.0 100 125
3-state propagation time
tpzu 4.5 RL=le 20 25 ns
(Z—H)
6.0 17 21
3-state propagation time 2.0 125 155
tpzL 4.5 RL=1kQ 25 31 ns
(Z—L)
6.0 21 26
2.0 100 125
Minimum Set-up time tsu 4.5 20 25 ns
6.0 17 21
2.0 —_ 0 0
Minimum Hold time th 4.5 -_ 0 0 ns
6.0 —_ 1} 0
2.0 100 125
Minimum recovery time trem 4.5 20 25 ns
6.0 17 21
2.0 6 4
Maximum clock frequency | fax 4.5 30 2 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC173/MN74HC173S
® Switching Time Measuring Circuit and Waveforms
(1) trim, tThL, teu, fmax, tPu/teuL( CLK—Q) (2) teuz, tezu
tpiL{CLR—Q), tw, trem, tn
1. Measuring Circuit
1. Measuring Circuit
»E P.G.
Vee 2 N Ve
'§ D Q Output Vee
k=i I 2 N
P.G. g > CLK ICL | D Q Output
= k=
o) G P.G. E L CLK Ro L
& CLR 2 %
g CLR
L
PG. o
2. Switching Waveforms 2. Switching Waveforms
Waveforms-1
5,6",5 <6ns <=6ns <6ns
V
D % 90% J 0% 0% N ce
lose 590% 1% X% 0% N 10%
o PG T — 0
tou—et th I tsu M.N —== terz tpzL GND
=Vcc
Qutput \_ o
0% 50% v
tpuz tpzu oL
> -
H 909% | ./—— Von
Output 50%
~GND
(3] terz, tezL
CLR o,
0% 1. Measuring Circuit
Waveforms-2 P.G.
Vee
2 M.N Re
g D Q Output
3 G
2 =
0,
Q 50% 2. Switching Waveforms
—e tpuL See above [2] 2. for waveforms.
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High-Speed CMOS Logic MN74HC Series

MN74HC174/MN74HC174S

MN74HC174/MN74HC174S

Hex D-Type Flip-Flops with Clear

M Description

MN74HC174/MN74HC174S contain six D-type flip-flop circuits
with clear in one chip, and this master/slave flip-flop has common
clock and clear. D-input data to be met to set-up time is
transferred to output Q at the positive going edge of the clock
pulse. When the clear input is “L”, all outputs are set to “L”.
Adogption of a silicon gate CMOS process makes possible low
power consumption, a high noise allowance, and an operation
speed equivalent to LS TTL; LS TTL 10-inputs can be directly
driven. Resistors and diodes are used in the V¢ and GND to
protect the input/output from damage by static electricity. Same
pin configuration and function as standard 54LS/74LS Logic
Family.

M Truth Table

P-3

16-pin plastic DIL package

16-pin Panaflat package (SO-16D)

Input Output
CLR CLK D Q Pin configuration (top view)
L X X L
H A H H
H A L L LRl
H L X Qo QlE
Note: p1f5]
1._/: Data input is transferred to output on the positive going oe[T]
edge from LOW to HIGH of the clock
2. x: Either HIGH or LOW; it doesn’t matter 5]
3. Qo Q level prior to determination of input condition shown in o3[z]
table
3[7]
aNp[&]
M Logic Diagram
CLRCLK D1 D2 D3 D4 D5 D6

I- D Q LE D Q l_‘:D Q L D Q
CLK CLK CLK CLK

r_.
=]
2
[&]
2

CLK CLK
CLR CLR CLR CLR CLR CLR
I 1 1

go—
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High-Speed CMOS Logic MN74HC Series MN74HC174/MN74HC174S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 A%
Input/output voltage Vi, Vo —0.5~V¢e +0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, Tawn +50 mA
Storage temperature range Tstg —65~+150 C
MN74HC174 Ta=—40~+60TC Py 400 W
dPig:;[e’;mn Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
MN74HCI74S | o 40~ +60T Py 275 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3. 8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Y\‘/’; Vi I Ta=25T Ta=—40~+85C| Unit
Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0f #A | 1.9 2.0 1.9
4.5 Vih |—20.0( #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |[—20.0| #A 5.9 6.0 5.9 \Y%
4.5 Vi | —4.0f mA | 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0( HA 0.0 0.1 0.1
Output LOW voltage Vou. 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Iec 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC174/MN74HC174S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol YVO(): Test Conditions Ta=25TC Ta=—40~4+85C| Unit
min. typ. | max. | min. | max.
2.0 25 75 95
Output rise time triu 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
Propagation 2.0 125 155
opagation Hine ten | 4.5 14 25 31 ns
CLK—Q (L—H) 6.0 2 2%
Popinine | wl w| ||
PHL .
CLK—Q (H—L) 6.0 21 2%

L 2.0 : 125 155
Propagation time te | 4.5 17 | 31 ns
CLR—Q (H—L) 6.0 21 2%

2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
. ) 2.0 100 125
Minimium pulse width ty 4.5 8 | 2 2% ns
CLR
6.0 17 21
2.0 75 95
Minimum recovery time t rem 4.5 1 15 19 ns
6.0 13 16
2.0 6 20 4
Maximum clock frequency fmax 4.5 30 68 24 MHz
6.0 35 70 28

Panasonic —182—



High-Speed CMOS Logic MN74HC Series

MN74HC174/MN74HC174S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpLy,tpHL)

Vee

P.G.

P.G.

2. Waveforms

Refer to truth table

/

l CLR

Waveforms —1 (tm—x. tTHL, tsu, fmax,

teeu/teuL( CLK—Q), trem, th

= trhe

k10%

D Q TOutput
CLK C

L

]

) Waveforms —2 (teu(CLR—Q) , tw)

=6ns S.ﬁns

o S am—

90% s 90 %

CLR  50%N %

10% 10%

tw
Q 50%
tpHL

—183—

I



High-Speed CMOS Logic MN74HC Series

MN74HC175/MN74HC175S

MN74HC175/MN74HC175S

Quad D-Type Flip-Flops with Clear

B Description

MN74HC175/MN74HC175S contain four quad D-type flip-flop
circuits with clear, and this circuit has common clock and clear,
and complementary outputs Q and Q. D-input data is transferred
to outputs Q and Q at the rising edge of the clock pulse. The
output from each flip-flop circuit is a reversed phase output of the
other. All flip-flops are controlled by a common clock and clear;
the clear function operates when the clear input is “L”, and all Q
and Q outputs become “L” and “H” respectively. Adoption of the
silicon gate CMOS process makes possible low power consumption
and a high noise allowance; LS TTL 10-inputs can be directly
driven. Resistors and diodes are used in the V¢ and GND to
protect the input/output from damage by static electricity. Same
pin configuration and function as standard 54LS/74LS Logic
Family.

B Truth Table

Input Output
CLR CLK D Q Q

L X X L H

H e H H L

H A L L H

H L X Qo Qo
Note:
1. x: Data input is transferred to output on the negative-going

edge from HIGH to LOW of the clock

2. X: Either HIGH or LOW; it doesn’t matter

3. Qo (Qo): Q (Q) level prior to determination of input condition
shown in table

B Logic Diagram

D1 0— D Q1
CLK

CLR Qf Q1

D20 Do —o° Q2
-Op CLK

D3 0— D QF—o0Q3
Op CLK

cLR —0Q3

D4 ¢ D QF—o0Q4
—QpCLK

CLKo—Do—— _ﬁ-ﬁ'——"m
CLR o-f>o————

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

CLR|1H9

Q2

mE

D1} 4

D2| 5

Q2}6

Q2|7

GNDE 9 |CLK
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High-Speed CMOS Logic MN74HC Series MN74HC175/MN74HC1755
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~V¢e+0.5 \%
Input protection diode current ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, laan +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~460T 400
MN74HC175 - Pn mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
fespaton MN74HCI75S | —40=H60C Py 27 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi,Vo 0~Vce \Y
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ?/\% v, Io Ta=25C Ta=—40~+85C Unit
Unmit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0f HA 1.9 2.0 1.9
4.5 Vin [—20.0( A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0/ A | 5.9 6.0 5.9 \
4.5 Vi | —4.0/ mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 Vin 20.0 HA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0{ HA 0.0 0.1 0.1 \Y
4.5 Vio 4.0/ mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 Vi=Vc¢c or GND +0.1 +1.0 KA
Quiescent supply current Iec 6.0 Vi=Vcce or GND, Io=0 8.0 80.0 KA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC175/MN74HC1755

B AC Characteristics (GND=0V, Input transition time =6ns, C,_=50pF)

Temperature
Parameter Symbol ‘(/\Cl‘): Test Conditions Ta=25T Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 25 75 95
Output rise time trL 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time t L 4.5 7 15 19 ns
6.0 6 13 16
v 2.0 125 155
Propagation time tew | 4.5 5| 2 31| s
CLK—Q, Q (L—H) 6.0 21 2%
Propagation time 2.0 125 155
— t pHL 4.5 15 25 31 ns
CLK=Q Q (H~L) 6.0 21 2
Propagation time 2.0 175 220
CLR=Q (L—H) tpin 4.5 22 35 44 ns
6.0 30 37
o 2.0 150 190
Propagation time tow, | 4.5 17 | 30 38 ns
CLR—Q (H—L) ’
6.0 26 33
2.0 100 125
Minimum Set-up time tsu 4.5 3 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
. ) 2.0 100 125
I(\:/l:nl:um pulse width ty 45 8 20 95 ns
6.0 17 21
2.0 75 95
Minimum recovery time trem 4.5 1 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency|  fmax 4.5 30 66 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC175/MN74HC175S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

Vee
% Q Output
utpu

P.G. 5 D c

E LCLK ;I L

Qo
P.G. 8 o Output

ke CIR 1

lCl.

2. Waveforms

Waveforms-1 (t'ru-l, tTHL, tsu fmax, ) Waveforms-2 (tpu/tru( CLR—Q,Q), tw)
teeu/teuL(CLK—Q, Q), trem, th

90 % %
CLR 505 50%
10% 10 %
tw
Q 50% 50%

2l
o
;i%

z |
;8'
S-S
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High-Speed CMOS Logic MN74HC Series MN74HC183/MN74HC183S

MN74HC183/MN74HC183S

Dual Carry-Save Full Adders

B Description P-1
MN74HC183/MN74HC183S are dual carry-save full adders. X
output is obtained by the sum of each bit, and the digit-carry signal
from the 2nd bit’s output is obtained in Cn+1 output.
Input/output transfer characteristics have been improved by
applying a buffer to the gate output, and fluctuation of transfer
time due to increased load capacitance is limited to the minimum.
LS TTL 10-inputs can be directly driven.
Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family. . .
14-pin plastic DIL package
P-2
14-pin Panaflat package (SO-14D)
B Truth Table Pin Configuration (top view)
Input Output

Cn B A z Cot1

L L L L L

L L H H L 1a00]

L H L H L NC[Z]

L H H L H 18[3]

H L L H L 1 C"E

H L H L H

H H L L H 1Cn-1[5] 10]2C, 1

H H H H H 15[6] BENe
Note: GND{7 8j2>
1. H: High level l: :]
2. L: Low level
B Logic Diagram :D
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High-Speed CMOS Logic MN74HC Series

MN74HC183/MN74HC183S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 v
Input/output voltage Vi, Vo —0.5~V¢c+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Iok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
Ta=—40~+60°C 400
MN74HC183 PD mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°C 275
MN74HC183S PD mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output Vi, Vo 0~V¢e v
Operating temperature range Ta —40~+85 °C
) Vee=2.0V 0~1000 ns
Input rise and fall time ty, tr Vee=4.5V 0~500 ns
Vee=6.0V 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ‘{{7& v I Ta=25°C Ta=-40~+85°C| Unit
! N Unit min. typ. max. min. max.
2.0 1.5 1.5 v
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2 \%
2.0 0.3 0.3 A
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2 A%
2.0 -20.0 | pA 1.9 2.0 1.9 A
45 | Vig | -20.0| uA 4.4 4.5 4.4 %
Output HIGH voltage Vou 6.0 or -20.0 | pA 5.9 6.0 5.9 \Y
45 | v —4.0 | mA 3.86 3.76 v
6.0 —5.2 | mA 5.36 5.26 \
2.0 20.0 | uA 0.0 0.1 0.1 A%
4.5 Vin 20.0 | pA 0.0 0.1 0.1 \%
Output LOW votlage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 A%
4.5 Vi 40| mA 0.32 0.37 Y
6.0 52| mA 0.32 0.37 \Y
Input current I 6.0 Vi=V¢c or GND +0.1 +1.0 nA
Quiescent supply current| ¢ 6.0 | Vi=V¢c or GND, 10=0 8.0 80.0 nA
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High-Speed CMOS Logic MN74HC Series MN74HC183/MN74HC183S

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(I‘%: Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.
2.0 75 95
Output rise time tTLH 4.5 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 15 19 ns
6.0 13 16
Propagation time 2.0 150 190
A, B, Cn—Z2, Cn+1 tpLH 4.5 30 38 ns
et 6.0 2% 33
Propagation time 2.0 150 190
A B, Cn—Z2, Cn+1 tpHL 4.5 30 38 ns
(H-1) 6.0 26 33
® Switching Time Measuring Circuit and Waveforms 2. Waveforms

1. Measuring Circuit

\:CCL Input—}

‘50% s

L

= A .
P.G. 3 > Output  Positive o

I Output 509

Bl 1 c.

2 I ! T ; o
P.G. & Cost Output PLH PHL TLH THL

& G IC P

L

I Negative 50% —4[50%

s

Output

T T
tpuL teLy
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High-Speed CMOS Logic MN74HC Series MN74HC194/MN74HC194S

MN74HC194/ MN74HC194S

4-Bit Bidirectional Universal Shift Register

B Description

MN74HC194/MH74HC194S is bidirectional shift register com-
posed of parallel input, parallel output, right shift/left shift serial
input, operating mode control, and direct clear input.

This register has four operating mode: parallel load, right shift
(from Q4 to Qp), left shift (from Qp to Q,), and clock stop.
Synchronized parallel load is executed by applying four-bit data to
the parallel input, when both mode control inputs SO and S1 is
“H”. Data is loaded to the respective flip-flops, and transferred to
the output on the rising edge of the clock. The serial shift stops
during parallel loading. Right shift synchronizes with the clock
pulse rise, when mode control input SO is “H” and S1 is “L”. When
SO is “L” and S1is “H”, left shift is executed by applying new data P-4
to the left shift serial input. The flip-flop clock stops when both
mode control inputs are “L”. Mode control input changes only
when clock input is “H”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can

P-3

be directly driven. Resistors and diodes are provided in V¢ and 16-pin Panaflat package (SO-16D)
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS Pin Configuration (top view)
logic family.
CLR E—\|/ EVCC
(IR g,

SRSI[Z[srs1 {18Q
A [BHa Qs{das
B [EHB Qc{3ac
¢ [BHc @
D [6p cLk|1]CLK
sLsi[7{sLsiS i s1
GND[E —9]so

B Truth Table

Input Output
Mode Parallel
CLR si S0 CLK | SLSI | SRSI A B C D Qa Qs Qc Qo
L X X X X X X X X X L L L L
H X X L X X X X X X Qao QBo Qco Qpo
H H H A X X a b c d a b c d
H L H e X H X X X X H Qan | Qm | Qe
H L H e X L X X X X L Qan | Qs Qcen
H H L A H X X X X X QBn Qcn Qon H
H H L e L X X X X X Qe | Qe | Qoo L
H L L X X X X X X X Qao QBo Qco Qoo
Note: 1. H: HIGH 2. L: LOW 3. x: Either H or L, it doesn’t matter
4. _/ : Rise from “L” to “H” 5. a, b, ¢, d: Input level of A, B, C, D on the normal condition
6. Qao, Qso, Qco, Opo: Qa. Qp. Qc, Qp level prion to the determination of input conditions shown in table.

7. Qan» Qgn» Qcn» Qi Qas Qp, Qc, Qp level before trasmition
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B Absolute Maximum Ratings

High-Speed CMOS Logic MN74HC Series MN74HC194/MN74HC194S
B Logic Diagram
CLR—»
SRSIoPo—o—
AO_D°_D= D Q_T_Do_D°_OQA
— —CLK
CLR
I ]
BO'D°_D= D Q—‘WQB
— +—CLK
= CLR
CoPoDo 5& 1D QPeDeoqc
— +—CLK
- CLR
Doo—Do D Q“"‘IDPD"'OQD
SLSIo—e CLK
> g
etk
%
oHoos1
ooctos0

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi,Vo —0.5~Vcc+0.5 \Y
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current To +25 mA
Supply current Iee, Iean +50 mA
Storage temperature range Tstg —65~+150 C

Ta=—40~+60T 400
MN74HC194 Py - mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8SmW/°C
dissipation MN74HClo4s | T2=—40~+60T - 275 W
Ta=+60~+485T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions

Parameter Symbol Vee (V) Rating Unit

Operating supply voltage Vee 1.4~6.0 \Y%

Input/output voltage Vi,Vo 0~Vce \Y%

Operating temperature range Ta —40~+385 T

2.0 0~1000 ns

Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series

MN74HC194/MN74HC194S
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ?]\% v, Io Ta=25TC Ta=—40~+85C| Unit
Unit | min. typ. max min. max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vih [—20.0] gA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| KA 5.9 6.0 5.9 \Y%
4.5 Vi | —4.0/ mA | 3.86 3.76
6.0 —5.2] mA | 5.36 5.26
2.0 20.0f xA 0.0 0.1 0.1
4.5 Vin 20.0{ KA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0{ pA 0.0 | 0.1 0.1 \%
4.5 ViL 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 Vi=Vc¢c or GND +0.1 +1.0 MA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 KA
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
Temperature
Parameter Symbol y&; Test Conditions Ta=25C Ta=—40~+485T Unit
min typ. max. | min. | max.
2.0 75 95
Output rise time tri 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time t THL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 125 155
CLK—Q (L—H) tpin 4.5 25 31 ns
6.0 21 26
Propagation time 2.0 125 155
CLK—Q (H—L) t pri 4.5 25 31 ns
6.0 21 26
Propagation time 2.0 125 155
CLR—Q (H—L) tpht 4.5 25 31 ns
6.0 21 26
Minimum pulse width 20 100 125
tw 4.5 20 25 ns
CLK, CLR 6.0 17 21
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC194/MN74HC194S

B AC Characteristics (Cont’'d)

Temperature
Parameter Symbol | Vcc Test Conditions Ta=25C Ta=—40~+85C| Unit
v) min. typ. max. | min. max.
2.0 100 125
Minimum Set-up time tsu 4.5 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 — 0 0
2.0 125 155
Minimum recovery time trem 4.5 25 31 ns
6.0 21 26
2.0 6 4
Maximum clock frequency fmax 4.5 30 24 MH:z
6.0 35 28
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit
Ve
S1
—1S0
Qa
= [PCLK ;Ic .
PG. I T []A
s I
ER o %
p6. H 7 Hp T
g c
& [—SRSI ;;
L IsLs1 Qof—1—°
CLR CuL
i e
2. Switching Waveforms
=6ns
l—
S0,S1 50 % 90 %
10% t
su
tw
0, o/ Lk
CLR 509 9%.;)0 % 07
H—2 trem <6ns <6ns
=6ns>t =6ns =~

cLk  #50% Ys0% 50% A OE%% 50%‘} 90% \
tw 10% 10%

tsu
Data Input QO%F >
(A,B,C,D) 10%8150% 1

t PHL ——I—-n—

=6ns
Output Q 50%

—194—

90 %
10%
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High-Speed CMOS Logic MN74HC Series MN74HC194/MN74HC194S

B Typical Operating Conditions

CLK M LML e

S0 '
SIZ2I
CLR LT
R
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e ey
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| | F—Shift Right—=i le—Shift Left—=te——Inhibit—=
Reset Load Reset
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High-Speed CMOS Logic MN74HC Series MN74HC195/MN74HC195S

MN74HC195/MN74HC195S

4-Bit Parallel Shift Register

B Description

MN74HC195/MH74HC195S are four-bit parallel shift registers
composed of parallel input, parallel output, J-K serial input,
shift/load control input, and direct clear input. This shift register
operates in two modes, parallel load and QA to Qp. Parallel
loading is executedy putting in four-bitdatato a parallel input, and
setting -“L” to the shift/load control input. Data is loaded to the
respective flip-flop; output appears on the rising edge of clock
pulse. The serial shift function stops between parallel loads. Serial
shift is executed by the rising edge of clock pulse, when shift/load
control input is “H” and data is input to the J-K.

As shown in the truth table, the first stage represents to function as 16-pin plastic DIL package
a JK, D, or toggle flip-flop. P-4

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in Vcc and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

P-3

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

U/
CLRE_—l EVCC
CLR
I QfEaes
KE—K QB—‘EQB
AliHa  Qc13Qc
BE——B Qol1Z)Qo
c[6c Qo

D[7HD_ Qaiocik
SLC
onE] LI SLC

B Truth Table

Input Output

cLr | sLe | cix JSerlalK : ::aralle(l: D Qs Qs Qe . @
L X X X X X X X L L L H
H L e X X a b c d a b c d d
H H L X X X X X X Qo Qso Qco Qne Qo
H H A L H X X X X Qao Qo QBn Qcn Qen
H H | _/ | L L X X X X L Qan Qsn Qe Qe
H H e H H X X X X H Qan QB Qcn Qcn
H H e H L X X X X Qan Q An QBn Qcn Qon

Note: 1. H: HIGH 2. L: LOW 3. x: Either H or L, it doesn’t matter
4. /" : Rise from “L” to “H” 5. a, b, c, d: Input level of A, B, C, D on the normal condition
6. Qao, Qpo, Qco, Qpo:  Qa, Qp, Qc, Op level prion to the determination of input conditions shown in table.
7. Qan> QBn» Qcns Qpn: Qa, Og, Qc¢, Qp level before trasmition
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High-Speed CMOS Logic MN74HC Series

MN74HC195/MN74HC195S
B Logic Diagram
CLRo—>o
Ro-PDoPDo— D Q—
—{CLK
oo CLRQ Do>o0qa
]
Bo>o->o — HCLK
CLR
J
D q Do >ooQc
co-Poo | tcLk
CLR
J
D Qf—>o{ oo
Do—Po-Do 1 b cLk
cLrRIY—T>o>ooQn
]
?
[
ﬁcdols LC
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, Iawn +50 mA
Storage temperature range Tstg —65~+150 C
Ta=—40~+60TC 400
MN74HC195 . Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC195S . Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \'
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series MN74HC195/MN74HC1955

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?]\‘;)L v Io Ta=25C Ta=—40~+85C| Unit
Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| #A 1.9 2.0 1.9
4.5 Vin |—20.0| H~A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \Y%
4.5 Vi. | —4.0f mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| HA 2.0 | 0.1 0.1
4.5 Vin 20.0| #A 4.5 | 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| uA 6.0 0.1 0.1 \%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 Vi=Vc¢c or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 Vi=Vc¢e or GND, Io=0 8.0 80.0 MA
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Temperature
Parameter Symbol YVC(): Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time trin 4.5 8 15 19 | ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
2.0 125 155
E Propagation time tou 45 2% 31 ns
CLR~Q (L—~H) 6.0 21 2
E Propagation time 2.0 125 155
CLK—=Q (H—L) tpuL 4.5 25 31 ns
6.0 21 26
E Propagation time . i: 1;2 lzg ne
— PLH .
CLK=~Q (L~H) 6.0 2 33
E Propagation time . i(s) 1:2 lzg
— PHL . ns
CLE~Q (H~L) 6.0 2 33
E Propagation time 2.0 125 155
CLR—Q (H—L) £ PHL 4.5 25 31 ns
6.0 21 26
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B AC/Characteristics (Cont'd)

Temperature
Parameter Symbol | |c¢ Test Condittons Ta=25T Te=—40~+85C|  Unit
min. typ. max. | min. | max.
. 2.0 100 125
Minimum pulse width tw a5 20 2 ns
CLK, CLR
6.0 17 21
2.0 100 125
Minimum Set-up time tsu 4.5 20 25 ns
6.0 17 21
2.0 — 0
Mmimum Hold time th 4.5 — [1} 0 ns
6.0 — 0
2.0 75 95
Minimum recovery time trem 4.5 15 19 ns
6.0 13 16
2.0 6 4
lf\rd:;(:::?;d()d{ fmax 4.5 30 24 MHz
6.0 35 28
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Waveforms
_§—6ns §6r_1§

CLR 90 %850 %L 90 %

Vee 10% 10% <
tw rem vt
‘ I
SLC (Y44 R
——PCLK Qa _TC_LO CLK 50'/0 50% 5(1/)) 109%
P.G. % 1 . > l tw TN '%16‘
£ B ’ ;ICL B 7 —+\{90%
P.G. £ b ;CL ¢
2 ] B ™ lrem
& Qu_iao SLC 50% 90/010?
— — (]
—K CLR Q —T_O;CL ten Z=ob| tein
I —e 190 %  90%
/ Output Q 50%%_10% 10% J50%
trHL tTLH
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High-Speed CMOS Logic MN74HC Series MN74HC195/MN74HC1955

B Typical Operating Conditions

O8 S  T  T y TOO y T y TY y Y y y Yy Y py, TY  TY y, T

CLR —] T | |
|
JR : l_l"—l Ir j'
[T ]
1 Ir | :
SLC | uJ |
A : R -
Parallel B | L!
Data ! —
| | [ |
Inputs | € T H |
D | L |
e —— T
A
Q= L i 1
Outputs i T
QcZ2] i 1 "j B |
Qv ! | e ® [ 1 [ 1
] |
. | . | Serial Shift e Serial Shift——
esel oa
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High-Speed CMOS Logic MN74HC Series MN74HC221/MN74HC221S

MN74HC221/MN74HC221S

Dual Monostable Multivibrators with Clear

W Description
MN74HC221/MN74HC221S are dual monostable multivibrator. P-3
Trigger input 1s triggered on falling edge of A input and rising edge
of B input/CLR input. Once input is triggered, the monostable
mode is sustained by a resitor and capacitor mounted externally,
unless CLR input is “L”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the mput/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS 16-pin plastic DIL package
logic famuly. P-4

B Truth Table

Input Output 16-pin Panaflat package (SO-16D)
CLEAR A B Q Q
L X X L H Pin Configuration (top view)
X H X L H
U
X X } L H a0 16] Vo
H L I 1
2 15
H ~ H el T BIE — :'Rext/Cext 1
e L 0 s 1T cLRIBRAE o [Hcext 1
Note: Q ILT_—’ EQ 1
H : High level =
L : Low level Q2E EQZ
X : Either H or L, it doesn’t matter Cext 2E Q CL% ECLRZ
T\_: fall from H to L
_/ :use from L to H Rext/Cext ZE @BZ
J7L+ one High level pulse GNDE EAZ
7] : one Low level pulse

B Logic Diagram .
external mounting

constant ¢
o ———— =

I
]
1 1
i i
| o O W— |
Vee

Cext Rext Rext
Ao—-D(»———: /Cext Q

Bo-

Clear 0—— CLR

2l
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High-Speed CMOS Logic MN74HC Series MN74HC221/MN74HC221S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~ +7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vc+0.5 \Y%
Input protection diode current ik +20 mA
Output parasitic diode current Tok +20 mA
Output current To +25 mA
Supply current Iee, Iown +50 mA
Storage temperature range Tstg —65~+150 T
MN74HC221 | A= 40~ +60T Py 400 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC221S - Py mW
Ta=4+60~+857C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 2.0~6.0 \
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input nise and fall time
) tr, tf 4.5 0~500 ns
A, CLR 6.0 0~400 ns
external timing resistance Rext 5~1000 kQ
external timing capacitance Cext no limit pF
wiring capacitance Rext/Cext 0~50 pF
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ?’\‘;3 wl Ta=25C Te=—40~+85C|  Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi, 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0] #A | 1.9 2.0 1.9
4.5 Vie |—20.0{ xA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] MA 5.9 6.0 5.9 \Y%
4.5 Vi |— 4.0/ mA | 3.86 3.76
6.0 — 5.2 mA | 5.36 5.26
2.0 20.0 wA 0.0 0.1 0.1
4.5 Viu 20.0 wA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0( wA 0.0 0.1 0.1 \Y
4.5 Vi 4.0/ mA 0.32 0.37
. 6.0 5.2 mA 0.32 0.37
Input current I 6.0 | Vi=Vce or GND +0.1 +1.0 MA
RextiCext pin o | 60 | T ymoer Vu +0.5 +5.0| A
leak current Vo=Vcc or GND
Quiescent supply current Icc 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 KA
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High-Speed CMOS Logic MN74HC Series

MN74HC221/MN74HC221S
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
Temperature
Parameter Symbol \(/\C;): Test Conditions Ta=25C Ta=—40~+80C Unit
min. typ. max. | min. max.
2.0 27 75 95
Output rise time triu 4.5 10 15 19 ns
6.0 8 13 16
2.0 20 75 95
Output fall time tru 4.5 8 15 19 ns
6.0 6 13 16
A 2.0 76 | 250 315
Propagation time toin 45 28 50 63 ns
A,B,CLR—Q,(L—H) 6.0 20 43 54
o 2.0 83 250 315
PropagauOntE?e ton 45 29 50 63 ns
A,B,CLR—Q,(H—L) 6.0 29 43 54
) 2.0 47 150 190
Propagano§fyne totn 45 16 30 38 ns
CLR=Q, Q (IL~H) 6.0 15 | 2 33
o 2.0 44 150 190
Propaganon:Fne o 45 16 30 38 ns
CLR~Q. Q (H~L) 6.0 15 | 2 33
20 1 Cext=0 N
Propagation time twour | 4.5 Rext =5 kQ 78 ns
6.0 —
2.0 -
o Cext =1000 pF
Propagation time twoun | 4.5 Rext — 10 k0 4.8 Ms
6.0 -
2.0 100 125
Minimum pulse width b 45 9 20 25 ns
AB 6.0 34 21
2.0 200 250
Minimum pulse width
twan 4.5 21 40 50 ns
CLR 6.0 34 43
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Waveforms
Vee =6ns =6ns
Vee Cot Ren * 52:)-—- ) =6 éﬁ{ls-
@ B 0% R0 96 50 <q
5 Conr 3 “’M [
oo % * %Q C oo CIR trL 50% 109‘?/5/c
§ B 2 I ’ _’tPLH tw out) I -1 LpL
PG. % Q Output Q M—d I \
= CLR T o]

;CL

tpyy - tpyL—f
Q 50% /50

teLn tpuL
% 50% 50%
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High-Speed CMOS Logic MN74HC Series MN74HC237/MN74HC2375

MN74HC237/MN74HC237S

3-to-8 Line Decoder with Address Latches

W Description P-3
MN74HC237/MN74HC237S are high-speed 3-to-8 line decoders
with three address latches. Address are stored, when GL input is
“H”. When enable input G1 is “H” and G2 is “L”, the output
depending on A, B and C inputs become “H”, and all other
outputs become “L”. Input/output transfer characteristics have
been mmproved by applying a buffer to the gate output, and
fluctuation of transfer time due to increased load capacitance is
limited to the minimum. LS TTL 10-inputs can be directly driven.
Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54L.S/74LS logic family.
P-4
B Truth Table
Input N
Enable Select utput
GL Gl G2{C B A|Y0o YI Y2 Y3 Y4 Y5 Y6 Y7
x x H|x x x|L L L L L L L L
x L x|x x x|L L L L L L L L 16-pin Panaflat package (SO-16D)
L H L|{L L L|JH L L L L L L L
L H L}L L H|L H L L L L L L Pin Configuration (top view)
L H L|L H L|L L H L L L L L
L H L|L H H|L L L H L L L L A4
L H L Al [16]vee
H L L|JL L L L H L L L ]
L H L|H L H|L L L L L H L L B2 *vo[—Blvo
L H L{HHL|L L L L L L H L B¢ vi—@w
L H L|{H H H|L L L L L L L H -
- GLAl—dor vz—{13v2
H H L | x x x Output corresponding to stored _
address, L: all others, H G2L—5____052 Y3 ——-l_g_lyzg
Note: I |
1. H: HIGH level GilE}—er var—ulve
2. L: LOW level Y77 Y7y Y510} Y5
3. X: Either HIGH or LOW; doesn’t matter l: - :I
GND[8] L T9ve
B Logic Diagram
e b ({
=1 > Do—oy1
T > Do—oy2
B
- D13
—7> D———po—w
c m S e i i S S
T o— |~ Do
— D= e
GL o—>o—{>o—
s o
G2
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High-Speed CMOS Logic MN74HC Series MN74HC237/MN74HC2375

B Absolute Maximum Ratings

Parameter . Symbol Rating Unit
Supply voltage Vee -0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~V¢c+0.5 A%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Ice, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
MN7AHC237 s A0 H60TC PD 400 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
oSN | N7aBCozrs | R0~ +E0C PD 27 mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 1.4~6.0 A%
Input/output voltage Vi, Vo 0~Vee \%
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input nise and fall time tr, tp Vec=4.5V 0~500 ns
Vie=6.0V 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol \(/\% v . Ta=25°C Ta=—-40~+85°C| Umt
! o Unt min. typ. max. min. max.
2.0 1.5 1.5 A
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2 A
2.0 0.3 0.3 A%
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2 \Y
2.0 —-20.0 | uA 1.9 2.0 1.9 \'
4.5 Viu -20.0 | pA 4.4 4.5 4.4 \'
Ouptut HIGH voltage Vou 6.0 or —20.0 | A 5.9 6.0 5.9 v
4.5 ViL -4.0 | mA 3.86 3.76 Y%
6.0 —5.2 | mA 5.36 5.26 \
2.0 20.0 | pA 0.0 0.1 0.1 A
4.5 Vi 20.0 | uA 0.0 0.1 0.1 \%
Output LOW voltage Vou 6.0 or 20.0 | uA 0.0 0.1 0.1 \%
4.5 Vi, 4.0 mA 0.32 0.37 v
6.0 52| mA 0.32 0.37 A%
Input current I 6.0 Vi=V¢e or GND +0.1 +1.0 HA
Quiescent supply current| Ice 6.0 | Vi=V¢e or GND, [(=0 8.0 80.0 nA
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High-Speed CMOS Logic MN74HC Series MN74HC237/MN74HC2375

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(I\L,‘)' Test Conditions Ta=25°C Ta=-40~+85°C| Umt
min. typ. max. min. max.
2.0 22 75 95
Output rise time trLy 4.5 9 15 19 ns
6.0 8 13 16
2.0 19 75 95
Output fall time tTHL 4.5 8 15 19 ns
6.0 7 13 16
Propagation time 2.0 i 150 190
A, B, C-Y tpLu 4.5 22 30 38 ns
(-0 6.0 0| 2 33
Propagation time 2.0 40 150 L
A, B, C—Y tpHL 4.5 23 30 38 ns
H-1) 6.0 0| 2 33
Propagation time 2.0 4 150 190
GL-Y tpLu 4.5 22 30 38 ns
I—H 6.0 19 26 33
Propagation time 2.0 50 150 190
GL-Y tpHL 4.5 20 30 38 ns
H-1) 6.0 18| 2 3
Propagation time 2.0 34 150 190
Gl-Y PLH 4.5 17 30 38 ns
I~ 6.0 15 2 33
Propagation time 2.0 33 150 190
Gl-Y tpHL 4.5 17 30 38 ns
H-Y) 6.0 15 26 33
Propagation time 2.0 33 125 155
G2-Y tpLa 4.5 17 25 31 ns
(L~H 6.0 6] 2 26
Propagation time 2.0 32 125 155
G2-Y tpmL 4.5 17 25 31 ns
(H-1) 6.0 6| 21 26
) 2.0 =6 100 125
Minimum pulse width ty 45 =6 20 2 s
6.0 =6 17 21
Minimum 2.0 17 100 125
Set-up time teu 4.5 3 20 25 ns
A B C 6.0 2| 17 21
) ) 2.0 — 75 95
Minimum Hold time t 45 o 15 19 ns
6.0 — 13 16
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High-Speed CMOS Logic MN74HC Series

MN74HC237/MN74HC237S
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Waveforms
Ve VSL <6ns <6ns

% Gl Inpu

g A
PG g By oOutput -

% C— Output 50%

k3 GL c

5 i

~ G2 - tpLa--] . teuu trrn

(Positive) (Negative)
1. Measuring Circut (tppy,tent) 2. Waveforms
Ve Ve A, B, C.

£ Gl <6ns-+] {{-e-<6ns

s A \ 90 %

£ B ran 50% 50 % si_/_
PG. g c Y Output N 109 10%

j=}

8 GL

& J: G2 lcl Q

ol

"l—P‘fTHL ’—l‘ trLn
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High-Speed CMOS Logic MN74HC Series MN74HC238/MN74HC2385

MN74HC238/MN74HC238S

3-to-8 Line Decoder/Demultiplexer

B Description

P-3
MN74HC238/MN74HC238S are high-speed 3-to-8 decoder/
demultiplexer decoding one of eight output lines depending on the
condition of three select inputs (A0, Al and A2) and threes enable
inputs (E1, E2 and E3). The enable input consists of an active
LOW of 2 inputs and active HIGH of 1-input which makes the
subsidiary connection easy. Input/output transfer characteristics
have been improved by applying a buffer to the gate output, and
fluctuation of transfer time due to increased load capacitance is
limited to the minimum. LS TTL 10-inputs can be directly driven.
Resistors and diodes are provided in V¢ and GND for protection 6 astic DIL back
of the input/output against damage by static electricity. Same pin "pin plastic O package
configuration and function as the standard 54LS/74LS logic family. P-4
B Truth Table
Input Output
E1(E2|E3|A2 |A1|AO|YO|YL |{Y2|Y3|[Y4|Y5|Y6]|Y7
H|x|x|{x|x|{x|{L|JL|JL|L|L|L|L{L
X |H}x|x|x|x|L|L|L|L|L;L|L|]L
x| x|L}|x|x|x}L]L|L{L|L|JL|L|L 16-pin Panaflat package (SO-16D)
LiL|H|L|L|L)JH}{L|L|(L|L|L|L]|L
LILH|L|JL|HJL/H|L|JL)JLJLIL L Pin Configuration (top view)
L|{LyH|L|H|L|JL|{L|{H|L|L|L|L]|L
L{L(H|L|{H|H|L|L|L|H|L|L]|L|L ]
L{cfu(a|cf{rfelo|o|{fa]|L]L]|L A[i—— 16]Vec
Ll |afclofLfele{n]|L]L A1[2}HAr A0 vo[Hi5)vo
L|L{H|H|{H|L|JLjyL|{L|L|L|L|H|L __j
A2]3 A2 Y114)Y1
L|{L|JH|/H|H|H]|L|L|L|L|L|L|L]|H _: j
Note: 1. H: HIGH level 2. L: LOW level EIE_O El Y2 _EYZ
B Logic Diagram E2[5}-qE2 Y312} Y3
Az o DoPor>o E3[6/E3  vafHI]V4
Ay o PoPor o Y7[7THv7 Y6 Y5 —-Ys
- S -
WYU
L e e 1)
Ao v,
LT Do oo Y,
=L Do Do v,
L e Do Ys
LT oo v,
S P Do oo ¥,
E, _
E,
Ey
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High-Speed CMOS Logic MN74HC Series MN74HC238/MN74HC238S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee -0.5~+7.0 \Y%

Input/output voltage Vi, Vo —=0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Iok +20 mA
Output current Io +25 mA
Supply current Ice, Ionp +50 mA

Storage temperature range Tstg —65~+150 °C
MN74HC233 | LA 40H60°C PD 400 mW

Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
eSAOn | NTaHCosgs | LA 40~ H60C PD 2 mW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions

Parameter Symbol VeeV) Rating Unit

Operating supply voltage Vee 1.4~6.0 v

Input/output Vi, Vo 0~Vce v

Operating temperature range Ta —40~+85 °C

Vee=2.0V 0~1000 ns

Inupt nse and fall time tr, te Vee=4.5V 0~500 ns

Vee=6.0V 0~400 ns

B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(’\ng: v L Ta=25°C Ta=—40~+85°C| Unit
! 0 Unit min. typ. max. min. max.

2.0 1.5 15 A

Input HIGH voltage Vi 4.5 3.15 3.15 \Y

6.0 4.2 4.2 A%

2.0 0.3 0.3 A

Input LOW voltage Vi 4.5 0.9 0.9 \Y%

6.0 1.2 1.2 A%

2.0 -20.0 | upA 1.9 2.0 1.9 \Y

4.5 \ —20.0 | pA 4.4 4.5 4.4 \Y%

Output HIGH voltage Vou 6.0 or -20.0 | pA 5.9 6.0 5.9 v

4.5 Vi —4.0 | mA 3.86 3.76 \'%

6.0 —5.2| mA 5.36 5.26 \

2.0 20.0 | wA 0.0 0.1 0.1 A%

4.5 Vin 20.0 [ wA 0.0 0.1 0.1 A

Output LOW voltage VoL 6.0 or 20.0 | pA 0.0 0.1 0.1 \%

4.5 Vi 4.0 | mA 0.32 0.37 A%

6.0 52| mA 0.32 0.37 A%
Input current I 6.0 Vi=V¢c or GND *0.1 *+1.0 nA
Quiescent supply current Icc 6.0 | Vi=V¢c or GND, Ip=0 8.0 80.0 A
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High-Speed CMOS Logic MN74HC Series MN74HC238/MN74HC2385

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(/\le Test Conditions Ta=25°C Ta=-40~+85°C| Unit
min. typ. max. min. max.
2.0 21 75 95
Output rise time trLa 4.5 6 15 19 ns
6.0 5 13 16
2.0 13 75 95
Output fall time tTHL 4.5 5 15 19 ns
6.0 4 13 16
Propagation time 2.0 36 150 190
A->Y teLu 4.5 13 30 38 ns
-0 6.0 | 2 33
Propagation time 20 33 150 190
A-Y tpuL 4.5 13 30 38 ns
H-1) 6.0 | 2% 33
Propagation time 2.0 49 150 190
El, E2-Y tpLn 4.5 16 30 38 ns
L—H) 6.0 1B 2 33
Propagation time 2.0 41 150 190
E1l, E2-Y tpHL 4.5 16 30 38 ns
(H-1) 6.0 13| 2 33
Propagation tune 2.0 4 150 190
E3-Y tpLH 4.5 15 30 38 ns
(L—H) 6.0 12| 2 33
Propagation time 2.0 40 150 190
E3->Y tpHL 4.5 15 30 38 ns
(H-1) 6.0 13 26 33
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tpLy,tpur) 2. Waveforms
<6ns <6ns
Yof—x—°
Vee ;C L
Yl|—2—° 90% 90%
;Cx_ Input 509 ° 5500
A0 YZi—t—o° —A10% 10 %N
% j Al ;;LL | tein __j tpuL
S L 1a Y3f—=2—o
5 {m Fo
P.G ‘E I = 50% 50%
w —E3 v t t
g Y5—2—0  Output PHL | PLH |
& A
J;— Yo|— o 90% N 50% 509 4 0%
vl 10% 10%
FC "l_l“tnn. ’L"l’ trin
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High-Speed CMOS Logic MN74HC Series MN74HCT238/MN74HCT2385

MN74HCT238/MN74HCT238S

3-t0-8 Decoder/Demultiplexer (TTL Input)

W Description

MN74HCT238/MN74HCT238S are high-speed 3-to-8 decoder/
demultiplexer (TTL input) decoding one of eight output lines
depending on the condition of three select inputs (A0, Al and A2)
and threes enable inputs (E1, E2 and E3). The input consists of an
active LOW of 2 inputs and active HIGH of 1-input which makes
the subsidiary connection easy. All inputs are compatible with
TTL logic level: 0.8V or less is logic “0” and 2V or more is logic
“1”. Input/output transfer characteristics have been improved by
applying a buffer to the gate output, and fluctuation of transfer
time due to increased load capacitance is limited to the minimum.
LS TTL L0-inputs can be directly driven. 16-pin plastic DIL package
Resistors and diodes are provided in V.- and GND for protection P-4

of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Truth Table m
Input Output

P-3

E1{E2|E3|A2 |A1|AO|YO|Yl |Y2|Y3|Y4|Y5]|Y6|Y7
H X X x XX L L LIJLjLjLrjrjtr 16-pin Panaflat package (SO-16D)
x| H|x|x|x|x]|]L|L|L|L|L|L|LI|L
x| x|L|[x|x[x|L|{L|LjL|{L|L|L|L -
Pin Configuration (top view)
L|L|H|L|L|L|H|L|L|L|L|L|L|L
L{L|/H|[L|L|H|L|H|L|L|[L|L]|L|L U
LlL|H|L(H|L|L|L[H|[L[L]L|L]|L ao[—— 6]Vec
L|L|H|[L|H|{H|L|L!L|H|L|L|L|L A1[2}HA1 A0 Yo[Hi5]vo
L{L|H|H|L|L|L]|L|L|L{H|L]|L]|L PV PO
L|L|H|H|L|{H|JL|L|L|L|{L|H|L]|L B -
L{L|H|H|H|L|L|L|L|L{L|L|H|L E1[4}-ofEl v2Hi3ly2
Liv|u|u{e|uafrf{r|cfr]|L|L|L]|H B2l E2 v3sH{IZy3
Note: 1. H: HIGH level 2. L: LOW level E3[6}HE3 vq H11] Y4
B Logic Diagram (¢] m
Aol Po—— Y77 v7 v6 v5[-0]Y5
Ay oo ooz  L—T5ve
m>°—{>°{><j—l>°—
L TP Y,
DoV
=L P e oo v,
e I e
=L Py oo v,
L) oD Y5
S lp e
=L P Do ¥,
E,
E,
E(D
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High-Speed CMOS Logic MN74HC Series MN74HCT238/MN74HCT238S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \%
Input/output voltage Vi, Vo -0.5~V¢c+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Tok *20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
Ta=—40~+60°C 400
Power MN74HC238 Ta=+60~+85°C FD Decrease to 200mW at the rate of SmW/°C mW
dissipation Ta=—40~+60°C 275 W
MN74HC2385 Ta=+60~+85°C PD Decrease to 200mW at the rate of 3.8mW/°C m

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 4.5~5.5 \
Input/output Vi, Vo 0~Vce \%
Operating temperature range Ta —40~+85 °C
Inupt rise and fall time t, t 4.5V 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(l\% v I Ta=25°C Ta=-40~+85°C| Unit
! 0 Unit min, typ. max. min. max.
4.5
Input HIGH voltage Vi l 2.0 2.0 v
5.5
4.5
Input LOW voltage Vi l 0.8 0.8 \%
5.5
4.5 Vi —-20.0 | pmA 4.4 4.5
Output HIGH voltage Vou or 4.4 \%
4.5 A\ —4.0 [ mA 3.86 3.76 A
4.5 Vg 20.0 | pA 0.0 0.1 0.1
Output LOW voltage VoL or \'
45 | Vi 40| mA 0.32 0.37 \%
Input current I 5.5 Vi=Vcc or GND +0.1 +1.0 nA
Quiescent supply current|  Icc 5.5 | Vi=V¢c or GND, Ip=0 8.0 80.0 RA
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High-Speed CMOS Logic MN74HC Series MN74HCT238/MN74HCT2385S

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(}\L,ﬁ Test Conditions Ta=25°C Ta=-40~+85°C{ Umt
min. typ. max. min. max.
Output rise time trLH 4.5 5 15 19 ns
Output fall time tTHL 4.5 4 15 19 ns
Propagation time
A-Y teLu 4.5 18 35 44 ns
(L—-H)
Propagation time
A-Y tpHL 4.5 13 30 38 ns
(H-L)
Propagation time
El, E2-Y tpLy 4.5 20 40 50 ns
(L—-H)
Propagation time
E 1, E2-Y teHL 4.5 16 30 38 ns
(H-L)
Propagation time
E3-Y tpLH 4.5 15 30 38 ns
(L-H)
Propagation time
E3—Y touL 4.5 21 40 50| ns
(H-L)
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tppy, tpur) 2. Waveforms
Y0 o =6ns =6ns
Vee ;CL
Y=o Input 2.7V 2.7V
* 0.3V 1.3v 1.3V N/ 0.3v
L 1A0 Y2 ‘TCO —— M —————
% — Al 3 & tpLH | tpHL |
g —1A2 ;CL
P.G. g }—— El Y4f———o 1.3V 1.3V
o []E2 FC —_—
E)‘ —E3 Y5 __roc Output tpHL 1 teLu
&) ; : 90 % 90 %
Y6I—x° °INL 1.3V 1.3V °
vr % 109 l0%
;CL "J—L'tTHL "l"""l‘tnu

I



High-Speed CMOS Logic MN74HC Series MN74HC240/MN74HC2405

MN74HC240/MN74HC240S

Inverting Octal TRI-STATE Buffers

B Description

MN74HC240/MN74HC240S are high-speed inverting buffers con- P-5
structed with octal tri-state outputs. High-speed operation can be
obtained for driving a large capacity bus line, because these ICs
have large current output. When the output is “L”, inputs 1G and
2G are available, where output becomes enable and each of the
four buffers is independently controlled. Adoption of the silicon
gate CMOS process makes possible low power consumption and a
high noise allowance; LS TTL 15-inputs can be directly driven.
Resistors and diodes are used in the V¢ and GND in order to
protect the input/output from damage by static electricity. Same
pin configuration and function as standard 54LS/74LS Logic 20-pin plastic DIL package
Family. P-6
20-pin Panaflat package (SO-20D)
B Truth Table
Input Output Input Output Pin configuration (top view)
1G 1A 1Y 2G 2A 2Y
L L H L L. H [~ |
L H I L. H L ol \‘Sz_LEvm
H L Hi-Z H L Hi-Z [z [15]25
H H Hi-Z H H Hi-Z ] \ g1
Note: ‘AZE‘% Q"E““
Hi-Z: High impedance 2v3[5] 6] v2
“‘3E% G EEY
B Logic Diagram 2v2[7] 1] 1v3
1A4E—M \-Q—E 242
Al A2 A3 A4 G

% = =
-
[

Y1 Y2 Y3 Y4
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High-Speed CMOS Logic MN74HC Series MN74HC240/MN74HC240S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢ +0,5 \Y%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current To +35 mA
Supply current Ice, Taan +70 mA
Storage temperature range Tstg —65~+150 T
MN7aHC240 |40~ H60T Py 400 mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC240S - Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee \'
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall tume te, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol YG; v Ta=25C Ta=—40~+85C| Unit
1 Io
Unmit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0f #A | 1.9 2.0 1.9
4.5 Viu [ —20.0] uA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| A | 5.9 | 6.0 5.9 v
4.5 Vi | —6.0{ mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0] mA 0.0 0.1 0.1
4.5 Vin 20.0] uA 0.0 0.1 0.1
Output LOW voltage Vou. 6.0 or 20.0| wA 0.0 0.1 0.1 A%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current I 6.0 Vi=Vce or GND +0.1 +1.0 HA
3-state output off state loz 6.0 Vi=Vior Vi +0.5 +5.0 uA
current Vo=Vce or GND
Quiescent supply current Iec 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC240/MN74HC240S

B AC Charactyeristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol Xj; Test Conditions Ta=25T Ta=—40~+85TC Unit
min, typ. max. | min. | max.
2.0 75 95
Qutput rise time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tHL 4.5 6 15 19 ns
6.0 13 16
L 2.0 75 95
Propagation time
teLn 4.5 8 15 19 ns
(L=~H 6.0 13 16
o 2.0 75 95
f:i'iai:mn time tew | 4.5 8 | 15 19 ns
6.0 13 16
3-state propagation time 2.0 125 195
tpHz 4.5 RL=1kQ 14 25 31 ns
(H~2) 6.0 21 26
3-state propagation time 2.0 150 190
trLz 4.5 RL=1kQ 17 30 38 ns
(L~2) 6.0 2 33
3-state propagation time 2.0 100 125
(Z—H) tezn 4.5 RL=1kQ 12 20 25 ns
6.0 17 21
. 2.0 100 125
3-state propagation time
tpzL 4.5 RL=1kQ 13 20 25 ns
(Z-L)
6.0 17 21

® Switching Time Measuring Circuit and Waveforms

1] triw, tral, teLw/teHL
1. Measuring Circuit (tpLm,tpuL) 2. Waveforms

90%
50% 50%

Input

oo
{
g

GND

Vou

Output
P.G.

Output

Voi

tonn. torn

Panasonic —216—



High-Speed CMOS Logic MN74HC Series MN74HC240/MN74HC240S
(2) teuz, tezn
1. Measuring Circuit 2. Waveforms
P.G <6ns =6ns
Vce
G KO% _ GND
Output =Vce
Output 50%
L VoL
Vou
Output
=GND
(3) tpiz, trz
1. Measuring Circuit 2. Waveforms
See above [2] 2. for waveforms.
G
P.G b——O—Dt)—v
3R
Input —l—OOutput
lCL
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC241/MN74HC2415

MN74HC241/MN74HC241S

Octal TRI-STATE Buffer

B Description
MN74HC241/MN74HC241S are high-speed non-inverted buffers P-5
constructed with octal tri-state outputs. High-speed operation can
be obtained for driving a large capacity bus line, because these ICs
have large current outputs. Also, these ICs have input 1G where
output becomes enable at “L” output, and input 2G where output
becomes enable at “H” output, and each of the four buffers is
independently controlled. Adoption of the silicon gate CMOS
process makes possible low power consumption, a high noise
allowance, and an operation speed equivalent to LS TTL; LS TTL
15-inputs can be directly drive. Resistors and diodes ar used in the
Ve and GND in order to protect the input/output from damage 20-pin plastic DIL package
by static electricity. Same pin configuration and function as P-6

standard 45LS/74LS Logic Family.

20-pin Panaflat package (SO-20D)

N Truth Table Pin configuration (top view)
Input Output Input Output

1G 1A 1Y 2G 2A 2Y
L L L L L Hi-Z md 20] Vi«
L H H L H Hi-Z e §‘7‘ng .
H L Hi-Z H L L

2va 3] 18] 1v1
H H Hi-Z H H H

S : lAzE-{k: T2 H] 2

ote:

1. Hi-Z: High impedance ava[5] 6] vz
msE-k :Q—E] 243
2v2[7} [14]1vs
‘A“E'&:QJ:Q'EZM
219 [12]1v4
GND10] \Q} 11]2A1

B Logic Diagram

Al A2 A3 A4
* 61 G2

Y1 Y2 Y3 Y4
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High-Speed CMOS Logic MN74HC Series

MN74HC241/MN74HC241S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~V +0.5 \Y
Input protection diode current Iin +20 mA
Output parasitic diode current Tow +20 mA
Output current Io +35 mA
Supply current Iee, Town +70 mA
Storage temperature range Tstg —65~+150 T
MN74HC241 | 40 H60C Py 400 mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
BN | iNTaHCoa1s |40~ +60T Py 27 mW
Ta=+60~+485T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee \4
Operating temperature range Ta —40~+85
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
8 DC Characteristics (GND=0V)
Veo Test Conditions Temperature
Parameter Symbol W) v, I Ta=25C Ta=—~40~+85T Unit
Unit | min. | typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0( #A | 1.9 2.0 1.9
4.5 Vie |—20.0| #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] HA 5.9 6.0 5.9 A%
4.5 ViL —6.0/ mA 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0| mMA 0.0 0.1 0.1
4.5 Vin 20.0( wHA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HMA 0.0 0.1 0.1 v
4.5 Vio 6.0 mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 MA
3-state output off state Toz 6.0 Vi=Vmor Vi 10.5 +5.0 4A
current Vo=Vcc or GND
Quiescent supply current|  Icc 6.0 | Vi=Vccor GND, Io=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC241/MN74HC2415S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol ‘(,flc) Test Conditions Ta=25T Ta=—40~+85C| Unit
min, typ. max. | min. | max.
2.0 75 95
Qutput rise time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 13 16
L 2.0 75 95
Propagation time
( L H) t PLH 4.5 8 15 19 ns
6.0 13 16
L 2.0 75 95
Propagation time
tpuL 4.5 7 15 19 ns
(H—L)
6.0 13 16
Lo 2.0 125 155
3-state propagation time
(H=?) tpuz 4.5 RL=1kQ 14 25 31 ns
6.0 21 26
. 2.0 100 125
3-state propagation time
teiz 4.5 RL=1kQ 11 20 25 ns
(L—2)
6.0 17 21
L 2.0 100 125
3-state propagation time
tpzu 4.5 RL=1kQ 11 20 25 ns
(Z—H)
6.0 17 21
Lo 2.0 100 125
3-state propagation time
tpzL 4.5 RL=1kﬂ 11 20 25 ns
(Z—L)
6.0 17 21
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High-Speed CMOS Logic MN74HC Series

MN74HC241/MN74HC241S
® Switching Time Measuring Circuit and Waveforms
(1) trim, tTaL, teuw, teuL
1. Measuring Circuit 2. Waveforms
Vee
<6ns <6ns
I 26
90%  90%X_ | Vee
Input 50% 50%
10% 10% GND
toun trui

Output 90% 507K
Output 509, 50%
10% 10%
GND =, — d
I trin true |
(2) teuz, tezu
1. Measuring Circuit 2. Waveforms (tPHz, tezu, trLz, tPZL) frmm—
<6ns <6ns pmm—
PG ﬁ
0% 0% Vee

509
\Lw% GND

ten

~Vcc
Neos
Vo

Vou

al

Output

tesn

Output
~GND

(3) terz, trzL
1. Measuring Circuit

o o d>—

Vee

1kQ

Input Output

TL GND I

Cy
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High-Speed CMOS Logic MN74HC Series MN74HC242/MN74HC2425

MN74HC242/MN74HC242S

Inverting Quad TRI-STATE Transceivers

B Description

MN74HC242/MN74HC242S are high-speed tri-state output, in- P-1
verting buffers which asynchronously transfer the input
bidirectionally through the data bus line. Large current output
makes possible high-speed operation for driving a large capacity
bus line. These ICs have input GBA where output A becomes
enable at “H” level, and input GAB where output B becomes
enabled at “L” level. Adoption of the silicon gate CMOS process
makes possible low power consumption, a high noise allowance,
and an operation speed equivalent to LS TTL; LS TTL 15-pints
can be directly driven.
Resistors and diodes are used in the Ve and GND in order to 14-pin plastic DIL package
protect the input/output from damage by static electricity. Same P-2
pin configuration and function as standard 54LS/74LS Logic
Family.
B Truth Table
14-pin Panaflat package (SO-14D)
Control Input Data Port Status
GAB GBA A B
H H OUTPUT INPUT Pin configuration (top view)
L H * *
H L Hi-Z Hi-Z \_J
L L INPUT OUTPUT cas[1 <&y ﬁ 1] vec
Note: \C| 2 13|GBA
1. %: When the transceiver operates bi-directionally at the same i
time, destructive oscillation might occur. ALl3 E‘\(’
2. Hi-Z: High impedance a2l 2 Lll Bl
A3|5 [i @ 10(B2
Adl6 \7 RryiE
GNDE—toﬂ 8 |B4
B Logic Diagram
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High-Speed CMOS Logic MN74HC Series MN74HC242/MN74HC2425

W Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vc+0.5 \Y
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Iee, Tean +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~460TC 400
MN74HC242 - Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8SmW/°C
dissipation Ta=—40~+60T 275
MN74HC242S - Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Veo 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+ 85 C
2.0 0~1000 ns
Input rise and fall time te,tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?}\;)L Vi I Ta=25C Ta=—40~+85C| Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 Vih [—20.0f #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] HA | 5.9 6.0 5.9 \
4.5 Vi. | —6.01 mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0( uA 0.0 0.1 0.1
4.5 Viy 20.01 wpA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 ViL 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 MA
3-state output off state Toz 6.0 Vi=Vior Vi 0.5 +5.0 LA
current Vo=Vcc or GND
Quiescent supply current Icc 6.0 | Vi=Vcc or GND, lIo=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC242/MN74HC2425S

M AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol ‘(]\C;; Test Conditions Ta=25TC Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time t1n 4.5 8 15 19 ns
6.0 13 16
2.0 50 65
Output fall time tTHL 4.5 6 10 13 ns
6.0 9 11
o 2.0 75 95
Propagation time " A5 8 15 19 ns
A—B (L—H) L ’
6.0 13 16
L 2.0 75 95
Propagation time ¢ 45 8 15 19
. ns
A—B (H—L) Pt
6.0 13 16
P vont 2.0 75 95
Tropagation time
t 4.5 15 19
B—A (L—H) PLH 8 "
6.0 13 16
L 2.0 75 95
Propagation time
BoA (HL) t PHL 4.5 8 15 19 ns
6.0 13 16
3-state propagation time 2.0 150 190
tpuz 4.5 RL= 1k 17 30 38 ns
(H—Z)
6.0 26 33
3stat . 2.0 125 155
-state proj ion time
propag teiz 4.5 RL=1kQ 15 25 31 ns
(L—2)
6.0 21 26
3stat ion tims 2.0 100 125
Sl e PIOPARETONTME) ¢ | 4.5 | Ru=1ka 13 | 2 25 ns
(Z—H)
6.0 17 21
L 2.0 125 155
3-state propagation time
tpzL 4.5 RL=1kQ 15 25 31 ns
(Z—L)
6.0 21 26
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High-Speed CMOS Logic MN74HC Series

MN74HC242/MN74HC242S
® Switching Time Measuring Circuit and Waveforms
(1) trn, ttae, pn teu(A—B or B—A)
1. Measuring Circuit 9. Waveforms
Vee <6ns <6ns
L e
|
= £50% 0% Vee
g Input 50% 50%
S 10% x10% _ GND
3 teuL tein
&) Vi
90% ooz, "
P.G Output 50% 50%
10% 10%: Vo
tru trin
(2] teuz, tezu
1. Measuring Circuit 2. Waveforms
G,G <6ns <6ns
P.G.
Vee
G
Input Outpuf
R I c. Output
Output

(3] tpiz, tez
1. Measurmng Circuit

P.G. —Oo—

% y
Input -Lo Output
i

2. Waveforms

See above [2] 2. for waveforms.

—225—

JIHHHEHIE



High-Speed CMOS Logic MN74HC Series MN74HC243/MN74HC243S

MN74HC243/MN74HC243S

Quad TRI-STATE Transceivers

B Description
MN74HC243/MN74HC243S are high-speed tri-state output and P-1
non-inverted buffer transferring input bi-directionally and asyn-
chronously through a data bus line. High-speed operation can be
obtained for driving a large-capacity bus line due to large current
output. It has input GBA where output A becomes enabled at
HIGH, and input ‘G AB where output B becomes enable at LOW.
Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity. 14-pin plastic DIL package

Same pin configuration and function as standard 54LS/74LS logic P-2

family.

H Truth Table

Control Inputs Data Port Status 14-pin Panaflat package (SO-14D)
GAB GBA A B
H H Output Input Pin configuration (top view)
L H * *
H L Hi-Z Hi-Z
L L

as5]
a4f6]

GND| 7

10(B2

9 |B3

334

\/
Input Output GAB| 1 El Vee
Note: ~e[z] 13]cBA
1. *: If transceiver 1s bi-directionally at the same time, destructive y
oscillation may be generated. AIE IZ]‘\C
2. Hi-Z: High impedance A2[4:——— Ll_l‘lm
%1

B Logic Diagram
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High-Speed CMOS Logic MN74HC Series MN74HC243/MN74HC243S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V +0.5 \%
Input protection diode current Lk +20 mA
Output parasitic diode current Tok +20 mA
Output current To +35 mA
Supply current Iee, Tan +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HC243 Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60TC 275
MN74HC243S - Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Veo 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vee \'s
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input nise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Y\% v, Io Ta=25TC Ta=—40~+85C| Unit
Unit | min typ. | max min. | max.
2.0 1.5 1.5
Input HIGH voltage Viy 4.5 3.15 3.15 A
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| #A [ 1.9 2.0 1.9
4.5 Viu [—20.0( #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] uA | 5.9 6.0 5.9 \Y
4.5 Vi | —6.0] mA | 3.86 3.76
6.0 —7.8) mA | 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 Viu 20.0| pMA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| pA 0.0 0.1 0.1 \'
4.5 Vio 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 HA
3-state output off state Ioz 6.0 Vi=Vmor Vi 0.5 +5.0 A
current Vo=Vcc or GND
Quiescent supply current Icc 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 HA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC243/MN74HC243S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol ‘(’f,j Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTL 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time te 4.5 6 15 19 ns
6.0 13 16
L. 2.0 100 125
Propagation time
A—B (L—H) trLu 4.5 8 20 25 ns
6.0 17 21
L 2.0 100 125
Propagation time
A—B (H L) teuL 4.5 6 20 25 ns
6.0 17 21
L 2.0 100 125
Propagation time ¢ 45 8 20 25
. ns
B—A (L—H) L
6.0 17 21
L 2.0 100 125
Propagation time ¢ A5 7 20 .
. ns
B—A (H—L) i
6.0 17 21
3 Gonti 2.0 125 155
-state propagation time towz 45 Ri=1kQ 15 2 31 ns
(H—2)
6.0 21 26
3-stat tion ti 2.0 100 125
-state propagation time
Propag tez | 45 | Ri=1ka 12 | 2 2% ns
(L—2)
6.0 17 21
3stat tion tim 2.0 ‘ 100 125
- ropagation time
S e propag tez | 45 | Ru=1kQ 9 | 20 % ns
(Z—H)
6.0 17 21
L 2.0 100 125
3-state propagation time
tpzL 4.5 RL=1kQ 10 20 25 ns
(Z—L)
6.0 17 21




High-Speed CMOS Logic MN74HC Series MN74HC243/MN74HC243S
® Switching Time Measuring Circuit and Waveforms
(1) trLw, tTae, teLu/tpm (A—>Bor B—>A)
1. Measuring Circuit 2. Waveforms
Ve <6ns <6ns
2
z 50%  90% Vee
E] Input 50%
g P N 100
I 0%  GND
3 tein teur
GND &
90% 90% N\
Output Output 509, \ 50%
P.G 10%4 10%
trin trae

(2) tpuz, tpzu
1. Measuring Circuit

P.G.

Output
(3) terz, trzL
1. Measuring Circuit
G,G
P.G F——O0———
Vee
1kQ
Input Output
GND CL.

2. Waveforms (‘teuz, tezn, terz, trzL)

<6ns

Ql

Output

Output
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High-Speed CMOS Logic MN74HC Series MN74HC244/MN74HC244S

MN74HC244/MN74HC244S

Octal TRI-STATE Buffers

B Description P.5
MN74HC244/MN74HC244S are high-speed non-inverted buffers
consisting of octal tri-state outputs. High-speed operation 1s
possible for driving a large capacitance bus line owing to large
current output. Inputs 1G and 2G are available where output
becomes enabled at LOW, and each input controls 4 buffers.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS 20-pin plastic DIL package
logic family. P-6
B Truth Table !!!!
Input Output Input Output
1G 1A 1Y 2G 2A 2Y 20-pin Panaflat package (SO-20D)
L L L L L L
L H H L H H Pin configuration (top view)
H L Hi-Z H L Hi-Z
H H Hi-Z H H Hi-Z
ey
Note: 161 J?? ’z__ol Vee
1. Hi-z: High impedance 1412 —-|¢ ﬂ@zé
2v4[3 [18]1v1
1A2 E-k Q—E 2A4
ZYSE [16]1v2
1A3 E-’ C %—EL\"{
2\'2E 14]1Y3
B Logic Diagram e [ RHE) 0
2\'1]2‘—\_%-@1\(4
GND[10
Al A2 A3 A4 c mes
[
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High-Speed CMOS Logic MN74HC Series MN74HC244/MN74HC2445S
M Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+4+7.0 \%
Input/output voltage Vi, Vo —0.5~Vee+0.5 \Y%
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Iee, lown +70 mA
Storage temperature range Tstg —65~-+150 T
MN74HC244 |2 20~+60T Py 400 mW
dPl?S\;ggtlon Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
MN74HC244s |- 40~ +60T Py 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vec \%
Operating temperature range Ta —40~-+85 T
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
‘Test Conditions Temperature
Parameter Symbol | Vec Ta=25C Ta=—40~+85C| Unit
(V) Vi o
Unit | min. | typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 Vie [—20.0| #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |[—20.0( xA 5.9 6.0 5.9 A%
4.5 Vi | —6.0/ mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0| wA 0.0 0.1 0.1
4.5 Vi 20.0| KA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 \%
4.5 ViL 6.0) mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current Ii 6.0 | Vi=Vcc or GND +0.1 +1.0 KA
3-state output off state Toz 6.0 Vi=Vmor Vu +0.5 +5.0 HA
current Vo=Vcc or GND
Quiescent supply current Icc 6.0 Vi=Vcc or GND, Ip=0 8.0 80.0 HA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC244/MN74HC244S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbel Y‘(/f Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 18 75 95
Output rise time trin 4.5 9 15 19 ns
6.0 13 16
2.0 17 75 95
Output fall time tu 4.5 8 15 19 ns
6.0 13 16
o 2.0 16 75 95
t
Propagation time te | 4.5 8 | 15 19 ns
(L—~H) .
6.0 13 16
L 2.0 18 75 95
Propagation time
tpue 4.5 8 15 19 ns
(H—L) .
6.0 13 16
3-stat tion t 2.0 21 | 125 155
-state propagation time
propas teuz 4.5 RL=1kQ 13 25 31 ns
(H—2Z)
6.0 21 26
3sta fion 2.0 28 125 155
-Stat
( LS ;)pmpaga o triz 4.5 RL=1kQ 16 25 31 ns
6.0 21 26
3-stat tion tim 2.0 25 100 125
-S| ropagation time
© provag tem | 45 | Ru=1ka 12 | 20 % ns
(Z—H)
6.0 17 21
L 2.0 33 125 155
3-state propagation time
(Z L) tp7,|, 4.5 RL= lkﬂ 14 25 31 ns
6.0 21 26
® Switching Time Measuring Circuit and Waveforms
(1) tru, trae, teww, teae
1. Measuring Circuit 2. Waveforms
G
-’I: =6ns =6ns
Vee
Input
GND
tPHL

Output

Output 509
10%4
tTLH tTHL |




High-Speed CMOS Logic MN74HC Series. MN74HC244/MN74HC244S
2 teuz tpzu
1. Measuring Circuit 2. Waveforms
<6ns <6ns
P G. S Vee
Vec
G GND
~Vcc
Output 50%
Input Output \_ VoL
R C VOH
I Output
~GND
(3] tez, tez 2. Waveforms
1. Measuring Circuit See above [2] 2. for waveforms.
G
P.G. —o—c{>‘—‘
Vee
R
Input Output
ICL
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC245/MN74HC2455

MN74HC245/MN74HC245S

Octal TRI-STATE Transceivers

M Description
MN74HC245/MN74HC245S are high-speed non-inverted bi- P-5
directional buffers consisting of octal tri-state output. Input is
transferred bi-directionally asynchronously through a data bus
line. Large current output enables high-speed operation for
driving a large capacitance bus line. It has input G where output
becomes enabled at LOW, and direction control input DIR. When
DIR input is HIGH, data is transferred from input A to B, and,
when DIR input is LOW, data is transferred from input B to
output A. Adoption of a silicon gate CMOS process has made
possible low power dissipation, a high noise margin equivalent to a
standard CMOS, and an operation speed of LS TTL. LS TTL 20-pin plastic DIL package
15-inputs are directly driven. P-6

Resistors and diodes are provided in Ve and GND to protect the
input/output from damage by static electricity. Same pin con-

figuration and function as the standard 54LS/74LS logic family. m

20-pin Panaflat package (SO-20D)

B Truth Table ! . - .
— Pin configuration (top view)
Enable G Direction Control DIR Operation
L L B data to A bus
~——
Il:l. H A data to B bus bir[T] ] ve
X Hi-Z
N ME—I’F (19] ENG
ote: =
1. Hi-Z: High impedance AZE-B;* [15] e
2. x- Either HIGH OR LOW; it doesn’t matter A3|Z] 2—1—332
5] 16] B3
.- ASE—{I—?‘ 2]—1—3134
W Logic Diagram AGEL_‘F}_. =RH{r]s
ABEE '?]—l—Em
GNDE@*H B8
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High-Speed CMOS Logic MN74HC Series MN74HC245/MN74HC245S
B Absolute Maximum Ratings
Parameter Symbol Rating Unmt ‘
Supply voltage Ve —0.5~+7.0 \Y j
Input/output voltage Vi, Vo —0.5~Vc +0.5 \Y !
Input protection diode current Iin +20 mA i
Output parasitic diode current Tok +20 mA ‘
Output current Io +35 mA
Supply current Iee, Iown +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HC245 - Py - mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~460T 275
MN74HC245S . Py mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \Y -
Input/output voltage Vi, Vo 0~Vee v g
Operating temperature range Ta —40~+385 T g
2.0 0~1000 ns ==
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol | Ve Ta=25T Ta=—40~+85C|  Unit
(V) Vi Io
Unit | min typ. | max min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0{ A | 1.9 2.0 1.9 ‘
4.5 | Vi |—20.0( uA | 4.4 | 4.5 4.4 1
Output HIGH voltage Vou | 6.0 | or |—20.0| xA | 59 | 6.0 5.9 \ }
45 | Vo | —6.0| mA | 3.86 3.76 f
6.0 —7.8] mA | 5.36 5.26
2.0 20.01 wHA 0.0 0.1 0.1 {
4.5 Viy 20.0| MA 0.0 0.1 0.1 i
Output LOW voltage Vo | 6.0 | or | 20.0| wA 0.0 | 0.1 0.1 v
45 | Vi | 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37 ;
Input current I 6.0 | Vi=Vce or GND +0.1 +1.0 MA i
3-state output off state Toz 6.0 Vi=Vior Vi +0.5 +5.0 KA
current Vo=Vcc or GND
Quiescent supply current Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 MA
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC245/MN74HC2455

B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)

Temperature
Parameter Symbol ‘(/‘C;): Test Conditions Ta=25T Ta=—40~+85C Unit
min. typ. | max. | min. | max.
2.0 75 95
Output rise time trin 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tHL 4.5 6 15 19 ns
6.0 13 16
P on 2.0 75 95
(;’fpaflz; ion time —_ 45 5 15 19 ns
6.0 13 16
b - 2.0 75 95
]
ropagation time tow, | 4.5 5 | 15 19 ns
(H—L)
6.0 13 16
St onti 2.0 150 190
=3
" Ze)pmpaga OTHNE | 45 | Ru=1ka 16 30 38 ns
6.0 26 33
o 2.0 150 190
3-state propagation time
tm,z 4.5 RL= lkﬂ 18 30 38 ns
(L—7Z)
6.0 26 33
3-state propagation time 2.0 100 125
tpzu 4.5 RL=1 kQ 12 20 25 ns
(Z—H)
6.0 17 21
o 2.0 125 155
3-state propagation time
tem, | 4.5 | Ru=1kQ 14 25 31 ns
(Z—L)
6.0 21 26
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High-Speed CMOS Logic MN74HC Series MN74HC245/MN74HC2455

® Switching Time Measuring Circut and Waveforms

(1) trim, tTae, teou, teuo

1. Measuring Circuit 2. Waveforms

KO% .  GND

teur

P.G.

90% 90%\]
Output 509, ? A)\

50%
10%; 10%
trin true

(2, tpuz, trzu

1. Measuring Circuit 2. Waveforms (tpuz, tpzu, trrz, trzL)
ENG <6ns <6ns
PG
90%\ Vee
50% \ Y
d 0% GND
=Vcc
Output 50%
Output \ VoL

Vou
Output

~GND

(3) terz, tezL
1. Measuring Circuit

2]
4
2]

1K

Input - Output

GND Ci

AR
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High-Speed CMOS Logic MN74HC Series

MN74HC251/MN74HC251S

MN74HC251/MN74HC251S

8-Channel TRI-STATE Multiplexer

B Description

MN74HC251/MH74HC251S are 8-channel tri-state multiplexer
selecting one input from eight channel data input; each multiplexer
has a reverse phase output Y, W, and strobe input. When strobe
input is “L”, the circuit becomes enabled; when strobe input is
“H”, status. Accordingly, when strobe input is “L”, one nput is
selected according to the select input A, B, C combination, and
data 1s transferred to outputs Y, W.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic famuly.

B Logic Diagram

Data Inputs
DO DI D2 D3 D4 D5 D6 D7
[+ o o o o o

Co—PDo1DE
Data
Select Y B® Do
Ao—PDor—P4
A 1 )

Strobe o—>o— TP T T T T,
- vjsivivisjsisle

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

D3[1}|—— EVC(,
pata |D2ZHD2 " Daf{TID4
Inputs -
p1[Zp1 5D | [y o
po[Z}Hpo  pat{Epe [ I"Puts

vy[BHyY pr7{2p7
Outputs
wE—ﬂW A—T_I-IA
strobe[7f4s  B—{[0B 042,
Y W
N —
Outputs GND[E EC
B Truth Table
Input Output
Select
Strobe Y w
C B A S
X X X H Hi-Z Hi-Z
L L L L DO DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3 Note:
H L L L D4 h 1. x: Either HIGH or LOW; it doesn’t matter
H L H L D5 D5 2. Hi-Z: High impedance
1 i L L D6 6 3. DO, D1, ...... D7: Related D input level
H H H L D7 D7
Panasonic
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LS TTL DN74LS Series MN74HC251/MN74HC251S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 vV
Input/output voltage Vi, Vo —0.5~ Vi +0.5 \'
Input protection diode current Tin +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current e, Tew +50 mA
Storage temperature range Tstg —65~-+150 T
Ta=—40~+60TC 400
MN74HC251 Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60C 275
MN74HC251S o Py m\W
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
N Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 vV -
Input/output voltage Vi, Vo 0~V V e—
Operating temperature range Ta —40~+85 T —
2.0 0~1000 ns —-
Input rise and fall time te, tf 4.5 0~500 ns
6.0 0400 ns
M DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (véi Vi Io Ta=25C Ta=—40~-+85C| Umt
Unit | min typ. | max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 V
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| HA | 1.9 2.0 1.9 |
45 | Vi |—20.0] A | 4.4 | 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0] #A | 5.9 | 6.0 5.9 v ;
45 | Vu | —6.0] mA | 3.86 3.76 |
6.0 —7.8] mA | 5.36 5.26 ‘
2.0 20.0] xA 0.0 [ 0.1 0.1
45 | Vi | 20.0] wA 0.0 | 0.1 0.1 }
Output LOW voltage Vor. 6.0 or 20.0| wA 0.0 0.1 0.1 \Y ‘
4.5 Vi 6.0/ mA 0.32 0.37 }\
6.0 7.8] mA 0.32 0.37 |
Input current L 6.0 | Vi=Vcc or GND +0.1 +1.0 HA ‘
3-state output off state Toz 6.0 Vi=Vior Vi 0.5 450 “A
current Vo=Vcc or GND ‘
Quiescent supply current Ier 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 HA ‘
]
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC251/MN74HC251S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol Y\C’§ Test Conditions Ta=257C Ta=—40~+85"C| Unit
min. typ. max. | min. max.
2.0 75 95
Output rise time tTin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
OQutput fall time tTHL 4.5 6 15 19 ns
6.0 13 16
P fion ti 2.0 150 190
ropagation time
pas te | 4.5 30 38 ns
D—Y, W(L—H)
6.0 26 33
P ion 6 2.0 150 190
ropagation time
t 4.5 30 38
D—Y, W(H—L) PHL "
6.0 26 33
L 2.0 150 190
Propagation time
ABC YW (L H) teiu 4.5 30 38 ns
" ! 6.0 26 33
P ot 2.0 150 190
ropagation time
A ;a(g; YW(H L) tpuL 4.5 30 38 ns
o ' 6.0 26 33
L 2.0 100 125
3-state propagation time
tenz 4.5 Ri.=1kQ 20 25 ns
(H—2)
6.0 17 21
3-stat tion tim 2.0 100 125
-state propagation time
(L z>p " tmz | 45 | Ri=1k2 20 B
6.0 17 21
35t tion tim 2.0 100 125
-state propagation time
= H)p pag tom | 45 | Ri=1kQ 20 2 ns
6.0 17 21
L 2.0 100 125
3-state propagation time
tpz1 4.5 Ri.=1kQ 20 25 ns
(Z-L)
6.0 17 21
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High-Speed CMOS Logic MN74HC Series

MN74HC251/MN74HC251S
® Switching Time Measuring Circuit and Waveforms
(13 trm, trac, teLn, tene
1. Measuring Circuit 2. Waveforms
Vee <6ns <6ns
2 o %% e
0,
3 A Y ——r-OOutput Input —10%; ’ 50% do%——-GND
k=] B C
P.G g L teLu tpHL ,‘—
.~ 8 ~ ; Vou
£ i IPO~D7 w| Output 50% 50%
& s | . Output
tpuL teLn
Output
50% 50%
Vou
(2) teuz, teza
1. Measuring Circuit 2. Waveforms
Vee =6ns =6ns
.
© F90 % 90% Vee
= Z 50% 50%
g S Output S 10%4 10% GND
R C tpLz tpzL ‘4—
P.G. C L
g i ; ~Vc
5 | 1 |po~D7 Output / \l\SO_%
é M Output 10% Vo
/ RL CL — tphz tezn
l Output 90% Vou
50%
P.G.
~GND
(3) triz, tezL
1. Measuring Circuit 2. Waveforms
See above [2] 2. for waveforms.
Vee
//
2R
) T
=]
S A 0Qutput
g B e -LcL
P.G 3 IC ZRL I
& [ 1|po~D7 w| -0Output
Q
P
» PG I
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High-Speed CMOS Logic MN74HC Series MN74HC253/MN74HC2535

MN74HC253/MN74HC253S

Dual 4-Channel TRI-STATE Multiplexers

B Description

MN74HC253/MH74HC253S contain two tri-state multiplexers
selecting one input from 4-channel data inputs in one chip. Output
control input controls dual 4 lines respectively. When output
control input is “H”, output becomes high impedance regardless of
bus line. When output control input is “L”, data is transferred to
the output by selecting output channel suited for data input signal
from select input A and B.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity. P-4
Same pin configuration and function as the standard 54LS/74LS
logic family.

P-3

B Logic Diagram 16-pin Panaflat package (SO-16D)
Qutput
Control IG°'_<1>
1C00 — Pin configuration (top view)
1Cleo 1 Output
Data IJ 1Y Output .
1C20 = Control IGE EVCC
Out
1C30 1 Select BE 15]2G Control
B ic33] [[4]Select A
Select{ A D ”D ]
200 © | pata J1C2L2 132
Inputs
2C1 ° 1c1[3] 122¢4 s

EZCI Inputs

[10]2C0

Data 29 sCoo (Z);{Jtput 1co[6]
Output IYE

2C3 0— 1
Conbisy 2Go—d>— GND[E] L2k Output
B Truth Table
Input
Select Data Output Output
Control
B A Co C1 C2 C3 G %
X X X X X X H T
L L X X X L L
L L H X X X L H
L H X H X X L a
H L X X L X L L
H L X X H X L H
Note:
SR x x x L L L 1. x: Either HIGH or LOW; 1t doesn’t matter
H H X X X H L H 2. Hi-Z: High impedance
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High-Speed CMOS Logic MN74HC Series MN74HC253/MN74HC2535
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vo —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢.+0.5 \Y%
Input protection diode current Iix +20 mA
Output parasitic diode current Ton +20 mA
Output current Io +25 mA
Supply current Iee, Town +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HC253 - Py mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC253S Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \'A
Input/output voltage Vi, Vo 0~Vece \"
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (V\;)C vl o Ta=25C Ta=—40~+85C|  Unit
Unit | min typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0] #A | 1.9 2.0 1.9
4.5 Vih |—20.0| u#A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] A | 5.9 6.0 5.9 \Y
4.5 Vi |— 6.0] mA | 3.86 3.76
6.0 — 7.8/ mA | 5.36 5.26
2.0 20.0f pA 0.0 0.1 0.1
4.5 Vin 20.0| HA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| mMA 0.0 0.1 0.1 \Y%
4.5 Vio 6.0/ mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current I 6.0 | Vi=Vcc or GND +0.1 +1.0 HA
-~ Vi=Vior V
Jstate outputoffstate |y, | g9 V:)= V‘:L - G’E\ID +0.5 +5.0| uA
Quiescent supply current Icc 6.0 | Vi=Vcc or GND, lo=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC253/MN74HC253S

B AC Characteristics (GND=0V, Input transition time =6ns, C,_=50pF)

Temperature
Parameter Symbol Y\% TTest Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
P tion 2.0 150 190
ropagation tim
A :’gy?L ;) tew | 4.5 18 | 30 38 ns
! 6.0 26 33
P tion tim 2.0 150 190
ropagation time
pag tPHL 4.5 17 30 38 ns
A,B—Y(H—-L)
6.0 26 33
P tion tim 2.0 150 190
on time
CropaYg?L H) tpLH 45 18 30 38 ns
6.0 26 33
2.0 150
Propagation time ¢ 45 " 30 lzg
PHL . ns
C—Y (H—-L
( ) 6.0 26 33
2.0
3-state propagation time 125 155
tpuz 4.5 RL=1kQ 12 25 31 ns
(H—=2)
6.0 21 26
3-state propagation time 2.0 125 155
troz 4.5 Ri.=1kQ 13 25 31 ns
(L—2)
6.0 21 26
3-stats ion tim 2.0 150 190
-state propagation time
propag tem | 45 | Ri=1kQ 17 | 30 38 ns
(Z—H)
6.0 26 33
3stat ion tim 2.0 100 125
-state pre
propagationtime) o | 4.5 | Ri=1k 10 20 2% ns
(Z—L)
6.0 17 21
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High-Speed CMOS Logic MN74HC Series MN74HC253/MN74HC253S

® Switching Time Measuring Circuit and Waveforms

(1) triu, tTae, teLs. teuo

i
i
i

1. Measuring Circuit 2. Waveforms
4‘
Vee
<6n =6ns
: R -
5 A Input 10944 0% S ™R10% __ oND
5 —{t t |
P.G. g B Y Output PLA o Vou
- - 50 % 50%
& | i [co~¢C3 Output
& G RL CL —~ltpHL tpLH
5 N—
I Outpu 50% o~
oL
P.G.
(2) teuz, tezn
1. Measuring Circuit 2. Waveforms
Vee <6ns <6ns
0% g% Vee
50% ° )
@ c—i22%a Zt,,u el0%  GND
'.% A trzL
= =~V
PG. g B y| Output 50%
° 10%
E T Jco~C3 QOutput Vo
2 G ICL Output Von
Jv ~GND
(3) triz, tezL ‘
1. Measuring Circuit 2. Waveforms 1
Vee See above [2] 2. for waveforms. |
,]/ J
|
j
2 SR ’
f |
P.G. % B Y ——oQutput
8 1 Jco~C3 J.
= G IcL
P.G
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High-Speed CMOS Logic MN74HC Series

MN74HC257/MN74HC257S

MN74HC257/MN74HC257S

Quad 2-Channel TRI-STATE Multiplexers

B Description

MN74HC257/MH74HC257S contain four tri-state multiplexers
selecting one input from two data inputs in one chip. Input is
composed of two data inputs A, B each determining the output,
output control, and select input common to four output groups.
When output control is “H”, quad multiplexer outputs become
high impedance. If select input is “H” at LOW level, data B status
is output; if select input is “L”, data A status is output.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

M Truth Table

Input Output
G Select A B Y
H X X X Hi-Z7
L L L X L
L L H X H
L H X L L
L H X H H
Note:
1. X: Either HIGH or LOW; it doesn’t matter
2. Hi-Z: High impedance
B Logic Diagram
Output
Control G
1A
1Bo—| 1Y
2A0 .
2Bo- 2Y
3A0— |
3Bo 3Y
4A0- 1
4Bo 4Y
Select 0—-D°~'-¢—

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

SeIectE
1A[Z]
1B[3]
1v[4]
2A[5]
2B[€]
2v[7]

aNo[E]

[ |
S
1A  Gp

—1B 4AF

1Y 4B

—2A 4Y[

2B 3A[
—2Y 3B

3Y
| S

Ve
15]G

14]4 A
13]4B
7]y
[11]3A
[10]3B

Output
Control

[S]sY
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HIgh-Speed CMOS LOgiC MN74HC Series MN74HC257/MN74HC257S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vo —0.5~+7.0 \Y%

Input/output voltage Vi, Vo —0.5~V+0.5 \Y

Input protection diode current Iix +20 mA

Output parasitic diode current Tok +20 mA

Output current To +25 mA

Supply current Teo, Tean +50 mA

Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400

MN74HC257 Py mW

Power Ta=+60~+85C Decrease to 200mW at the rate of 3mW/°C

dissipation Ta=—40~+60C 275

MN74HC257S Ta=+60~+85C P Decrease to 200mW at the rate of 3.8mW/°C mW

B Operating Conditions

Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vg 0~Vee A%
Operating temperature range Ta —40~+85 T
2.0 0~-1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns

W DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?’\‘])C wl & Ta=25C Te=—40~+85C|  Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 Vv
6.0 1.2 1.2
2.0 —20.0{ #A | 1.9 2.0 1.9
4.5 Vih |—20.0] xA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0{ A | 5.9 6.0 5.9 \%
4.5 Vi | —6.0] mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.01 A 0.0 0.1 0.1
4.5 Vin 20.0] uA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0] uA 0.0 0.1 0.1 \Y%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 HA
-~ Vi=Vmor V
Fstate outputoffstate |y | g9 V:)=V‘:g . éLND +0.5 +5.0| A
Quiescent supply current Tee 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC257/MN74HC257S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol X‘;; Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 ) 95
Output fall time trae 4.5 6 15 19 ns
6.0 13 16
P ion tim 2.0 150 190
ropagation time
trLu 4.5 13 30 38 ns
A,B—Y (L—H
( ) 6.0 26 33
Propagation time ig . 123 1:2
A.B—Y (H—L) tpuL . 1 ns
6.0 26 33
L 2.0 150 190
Propagation time ¢ 45 13 2 %8 .
. s
S—Y (L—H o
( ) 6.0 26 33
L 2.0 150 190
Propagation time ¢ 45 13 30 " e
S—Y (H—L) PHL .
6.0 26 33
L 2.0 125 155
3-state propagation time
t puz 4.5 RiL=1k} 12 25 31 ns
(H—Z)
6.0 21 26
2.
3-state propagation time 0 125 155
toLz 4.5 | R.=1kQ 13 25 31 ns
(L—2Z)
6.0 21 26
3-state propagation time 2.0 100 125
(Z—H) tpzu 4.5 Ri.=1kQ 10 20 25 ns
6.0 17 21
3-state propagation time 2.0 100 125
tezL 4.5 Ri.=1kQ 10 20 25 ns
(Z—L)
6.0 17 21
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High-Speed CMOS Logic MN74HC Series

MN74HC257/MN74HC257S
® Switching Time Measuring Circuit and Waveforms
(1) trm, trae, teLm, tens
1. Measuring Circuit 2. Waveforms
Vee
A =6ns =6n
—
2 o T T
;‘g A Input 10% 42 50%  50% [Nc10% GND
P.G § B Y| Output —={tpLH —»+tpHL Vo
= S 50% 50%
E G Co Output tpuL, tpLH
Output
> - I N s
VoL
(2) teuz, tpzu
1. Measuring Circuit 2. Waveforms
Vee <6ns <6ns
99/% 55 7 Vee
2 2 50% 50%
g, el ¥ (0% o
g tpzL
=V
P.G 4 Output B
8 Y wen ] 50%
& s Output -10% Vo
3] tphz,
7 G RL CL = tezu
Output = 90% Vou
50%
P.G. =GND

(3) tpuz, trzL

1. Measuring Circuit 2. Waveforms

See above [2] 2. for waveforms.

Vee

//
= ZRL
B A
=

P.G. § B ¥ +—oOutput

8 S :[
&~ G Ic L

” P.G.
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High-Speed CMOS Logic MN74HC Series MN74HC258/MN74HC2585

MN74HC258/MN74HC258S

Quad 2-Channel TRI-STATE Multiplexers (Inverted Output)

B Description

MN74HC258/MH74HC258S contain four tri-state multiplexers
selecting one input from two data inputs in one chip. Input is
composed of two data inputs A, B each determining the output,
output control, and select input common to four output groups.
When output control is “H”, quad multiplexer outputs become
high impedance. If select input is “H” inverted data B is output; if
select inputs is “L”, inverted data A is output.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and 16-pin plastic DIL package
GND to protect the input/output from damage by static electricity. P-4

Same pin configuration and function as the standard 54LS/74LS
logic family.

P-3

16-pin Panaflat package (SO-16D)

H Truth Table

Pin configuration (top view)

Input Output
G Select A B Y \_/
Select| 1 16{ Vee
H X X X Hi-Z [ = 19 “O ot
|| utpu
L L L X H I IAIZ 1A GHEG Control
nputs
L L H X L 1BBH1B  4AI4J4A
Inputs
L H X L H Output 1Y[Z}q1Y 4B134B
L i X H L {zAE—zA 4Yp—{1ZJ4Y Output
Note: Inputs
1. x: Either HIGH or LOW,; it doesn’t matter ZBE_ZB SAF_EBA Inputs
2. Hi-Z: High mmpedance Output ZYE—‘“ 2Y3Y38 10]38
GND[E] T 19]3Y Output

B Logic Diagram

Output

Stiae
Ty

3A0—

3Bo— 3Y

4Ao 3|

4Bo 4Y
Select o—>o-4->—
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High-Speed CMOS Logic MN74HC Series MN74HC258/MN74HC2585
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vo —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Ve+0.5 \Y
Input protection diode current Iik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Tec, Ienn +50 mA
Storage temperature range Tstg —65~+150 [®
Ta=—40~+60T 400
MN74HC258 Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC258S Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Vo 1.4~6.0 A%
Input/output voltage Vi, Vo 0~V Vv
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
W DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Y\“,j vl o1 Ta=25T Ta=—40~+85C| Umt
Unit | min. typ. | max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.01 #A | 1.9 2.0 1.9
4.5 Viw |—20.0] uA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.01 uA | 5.9 6.0 5.9 Vv
4.5 Vi, | —6.0] mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.01 HA 0.0 0.1 0.1
4.5 Vin 20.0| HA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0( KA 0.0 0.1 0.1 \Y%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current I; 6.0 Vi=Vce or GND +0.1 +1.0 MA
Jstate outputoffstate |y, | g9 z;‘z/’:’:’:rv&’) +0.5 +5.0| uA
Quiescent supply current Icc 6.0 Vi=Vcc or GND, 1o=0 8.0 80.0 HA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC258/MN74HC2585

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

v Temperature
Parameter Symbol (‘Cg Test Conditions Ta=25T Ta=—40~+85C| Unit
min, typ. max. | min. | max.
2.0 75 95
Output rise time tTLn 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tae 4.5 6 15 19 ns
6.0 13 16
L 2.0 150 190
Propagation time
’ 6.0 26 33
Pr on i 2.0 150 190
timq
A ;"ag; '2’:1 :) tom, | 4.5 1| 3 38 ns
! 6.0 26 33
L 2.0 150 190
Propagation time s 1 30 38
trn . ns
S—Y (L—H
( ) 6.0 26 33
Pr tion tim 2.0 150 190
0] on time
S piga(H b tow. | 4.5 13| 30 38 ns
6.0 26 33
o 2.0 125 155
3-state propagation time | -
tPHZ 4.5 R]=le 12 25 31 ns
(H—2Z)
6.0 21 26
o 2.0 125 155
3-state propagation time
tpLz 4.5 Ri.=1kQ 14 25 31 ns
(L—=2Z)
6.0 21 26
3-state propagation time 2.0 100 125
tpzu 4.5 Ri =1kQ 10 20 25 ns
(Z—H)
6.0 17 21
3-state propagation time 2.0 100 125
tyzl 4.5 Ri =1kQ 11 20 25 ns
(Z—L)
6.0 17 21
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High-Speed CMOS Logic MN74HC Series

MN74HC258/MN74HC258S
® Switching Time Measuring Circuit and Waveforms
(1) trim, tTae, teim, teno
1. Measuring Circuit 2. Waveforms
Vee <6ns =6n
N AR, Vee
o Input 10%. z 50%  50%\{10% GND
=1
g —ttpLH tPHL - Vou
P.G. g B Y Output 50% 50%
S Output
g -—'tpm_ tpLu
2. [pm—
e G CL Outpu 50% L%
,L VoL
(2) tpuz, tezn
1. Measuring Circuit 2. Waveforms
VCC
<éns Séns
< 0% 9% Vee
- C_ opff0% 0%
g o 10% GND
P.G. ] Y utput trLz trzL
Q
g 0 \ =V
& utput 0,
g ¢ |rE T —_— 1% R v
I trzu )
truz v
0, OH
P.G. Output 0% 50%

(3) teiz, tezw
1. Measuring Circuit 2. Waveforms

See above [2] 2. for waveforms.

Vee

//
2 EERI.
| A
£

P.G. E Y +—o Output

S
ko) S
& G IC L

” P.G.
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High-Speed CMOS Logic MN74HC Series : MN74HC266/MN74HC2665

MN74HC266/MN74HC266S

Quad 2-Input Exclusive NOR (XNOR) Gates

W Description

MN74HC266/MN74HC266S contain quad 2-input exclusive NOR
gates.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin 14-pin plastic DIL package
configuration and function as the standard 54LS/74LS logic family. P-2

M Logic Diagram (1 gate)

14-pin Panaflat package (SO-14D)

e O—Do—v

Pin configuration (top view)

A1} ~ 14 Vee
Bll_?_@ 13]B4
Y1[3] 12]A4
v2[4] 1] 4
AZEK 10]v3
Bz@:w;j:r E,—-E_]Ba

GND[7] E—:S:IA?,

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 \
Input/output voltage Vi, Vo —0.5~Vce+0.5 \Y
Input protection diode current Lix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Ice, Tenp +50 mA
Storage temperature range Tstg —65~+150 T

MN7eHC266 | 40~ *60T Py 100 mW
Power Ta=-+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275

MN74HC266S Py mW

Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series MN74HC266/MN74HC2665
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 A%
Input/output voltage Vi, Vo 0~V \Y%
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Y{/() v, Io Ta=25C Ta=—40~+85C| Unit
Unit | min typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0{ HA 1.9 2.0 1.9
4.5 Vih [—20.0| #A 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| KA 5.9 6.0 5.9 \Y
4.5 Vi, | —4.0] mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.00 uA 0.0 0.1 0.1
4.5 Vin 20.0| A 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| pA 0.0 0.1 0.1 \Y
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 KA
Quiescent supply current Iec 6.0 Vi=Vcc or GND, Io=0 2.0 20.0 MA
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
Temperature
Parameter Symbol Y\LIE Test Conditions Ta=25T Ta=—40~+85C Unit
min typ. max min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHI 4.5 7 15 19 ns
6.0 6 13 16
2.0 25 75 95
(1 Pagauon tme ten | 4.5 8 | 15 19 ns
6.0 7 13 16
) 2.0 25 75 95
Propagation time
H-L) tPHL 4.5 8 15 19 ns
6.0 7 13 16
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC273/MN74HC2735

MN74HC273/MN74HC273S
Quad D-Type Flip-Flops with Clear

B Description
MN74HC273/MN74HC273S contain eight D-type flip-flops with P-5
clear. This is a master/slave flip-flop with common clock and clear.
D input data satisfying set-up time is transferred to output Q on
the positive-going edge of the clock pulse. When the clear input is
low, all outputs are set to low. Adoption of a silicon gate CMOS
process has made possible low power dissipation, a high noise
margin equivalent to a standard CMOS, and an operation speed of
LS TTL. LS TTL 10-inputs are directly driven. Resistors and
diodes are provided in V¢ and GND to protect the input/output
from damage by static electricity. Same pin configuration and

function as the standard 54LS/74LS logic family. 20-pin plastic DIL package
P-6
B Truth Table
Input Output 20-pin Panaflat package (SO-20D)
CLR CLK D Q
L X L Pin configuration (top view)
H _/ - H H N
H / L L CLR E—-4|>°— 20] vic
H L X Qo QOE “(H" m EQ7
Note: DOE 5 | ED7
1. f_/“: Dli\tatlnplgis transmitted to output during the rise of clock - D1 E (& 7_5] D6
rom “L” to “H”. o Pk’
6] Q6
2. Xp: Either of “H” and “L™ will do. QlE ZIQ
3. Qq: Q level before establishment of input conditions shown in QZE o EI Q5
b
the table. D2[7] A 4 E D5
D3E Lc'?d ﬁ'« ED4
Q3[ehY ¢ 12 Q4
GNDE ——OQ-—ECLK

B Logic Diagram

CLR  CLK pg D1 D2 D3 D4 D5 D6 D7
% J | |
LD Q] LD Q) U;D Q LD Q| D Q LD [a} LD Q) LD Q
CLK PCLK >CLK CLK PCLK PCLK CLK PCLK
CLR CLR CLR CLR CLR CLR CLR CLR.
: ool T } : ! : I
Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7




High-Speed CMOS Logic MN74HC Series MN74HC273/MN74HC2735
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vie —0.5~+7.0 \
Input/output voltage Vi, Vo —0.5~VY(.+0.5 \Y
Input protection diode current Iin +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current I, Tean +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC273 Py mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation MN74HC273S Ta=—40~+60C - 275 W
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 A
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input nse and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol | [\ v |5 Ta=25C To=—40~+85C|  Unit
Unit | min typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A
6.0 1.2 1.2
2.0 —20.0( #A | 1.9 2.0 1.9
4.5 Vin |—20.0] xA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 | or |—20.0| #A |59 | 6.0 5.9 v
4.5 Vi | —4.0/ mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0{ KA 0.0 | 0.1 0.1
4.5 Vi 20.0] #A 0.0 | 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| xA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 Vi=Vce or GND +0.1 +1.0 HA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 HA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC273/MN74HC2735

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol \(,‘% Test Conditions Ta=257C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTiy 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tHL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 125 195
o ten | 4.5 12 | 2 31 ns
CLK—Q (L—H) 6.0 21 2%

L 2.0 125 155
Propagation time tom | 4.5 13| 2 31 ns
CLK=Q (A~1) 6.0 2 2%

L 2.0 125 155
Propagation time on 45 14 25 31 ns
CLR—Q (H—L) 6.0 2 2

2.0 100 95
Minimum Set-up time tsu 4.5 1 20 19 ns
6.0 17 16
2.0 ’ — 0 0
Minimum Hold time th 4.5 — [1} 0 ns
6.0 - 0 0
2.0 100 125
Minimum CLR pulse tw 4.5 6 20 25 ns
width 6.0 17 21
2.0 75 95
Minimum recovery time trem 4.5 2 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency|  fpax 4.5 30 45 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC273/MN74HC273S

o Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

Vee
Ty
£
P.G. _E D Q Output
g
PCLK
P.G. 8 Cu.
2
Q
e CLR l
2. Waveforms
Wavefonns-l( trum trHL tow fmao ) Waveforms-2 (ten(CLR—Q), tw)
toLu/tpuL(CLK—Q), trems th

=6ns =6ns
———r— F.—
TTTX0%  90%A
CLR 50% 50%
109 10%
tw

Q 50%

O

t PHL
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High-Speed CMOS Logic MN74HC Series

MN74HC280/MN74HC280S

MN74HC280/MN74HC280S

9-Bit Odd/Even Parity Generator/Checker

W Description

MN74HC280/280S are 9-bit odd/even parity generator/checker,
which have odd/even outputs to follow odd/even parity. Word
length can be easily expanded by cascade connection.

All inputs are compatible with TTL logic level: 0.8V or less is logic
“0” and 2V or more is logic “1”. Input/output transfer characteris-
tics have been improved by applying a buffer to the gate output,
and fluctuation of transfer time due to increased load capacitance
is limited to the minimum. LS TTL 10-inputs can be directly

driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

M Truth Table

Input signal at HIGH level
from data input (Iy~Ig)

Output

3E

30

14-pin Panaflat package (SO-14D)

0, 2, 4, 6,
1,35 7,

8
9

[nlie=}

Note:
1. H: HIGH level
2. L: LOW level

M Logic Diagram

13

14 o—>o—

Is o—o—

I, Do

Iy o—Po—4

v vy

Pin Configuration (top view)

IGE—%I 14 Vec
z2ZHv 6 15 HEs
Nc[3] 14 [i2l14
18[4{ 18 13 M3
se[5H =E 12 1012
so[6H20 1 nH9u
GND[T] L— T80

b

]
2k
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High-Speed CMOS Logic MN74HC Series MN74HC280/MN74HC2805

B Absolute Maximum Ratings

Parameter Symbol Rating Unit 3
Supply voltage Vee -0.5~+7.0 A |
Input/output voltage Vi, Vo —0.5~V¢c+0.5 v \}
Input protection diode current Ik +20 mA &
Output parasitic diode current Tok +20 mA |
Output current Io +25 mA
Supply current I(;(;, I(;ND +50 mA !
Storage temperature range Tstg —65~+150 °C ‘
Ta=—-40~+60°C 400
MN74HC280 Pp mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°C 275
MN74HC2808 Ta=+60~+85°C Po Decrease to 200mW at the rate of 3.8mW/°C mW
B Operating Conditions
Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vce A%
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input rise and fall time tr, tf Vecd. 5V 0~500 ns
Vce=6.0V 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(I‘ﬁ)c v I Ta=25°C Ta=—-40~+85°C| Unit
! ° Unit min. typ. max. min. max.
2.0 1.5 1.5 \Y
Input HIGH voltage Vi 4.5 3.15 3.15 v
6.0 4.2 4.2 A%
2.0 0.3 0.3 A%
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2 \Y%
2.0 —20.0 | wA 1.9 2.0 1.9 \'
4.5 Vin —20.0 | pA 44 4.5 4.4 \Y
Output HIGH voltage Vou 6.0 or —20.0 | pA 5.9 6.0 59 \%
4.5 ViL —4.0 | mA 3.86 3.76 v
6.0 —5.2 | mA 5.36 5.26 \'
2.0 20.0 | pA 0.0 0.1 0.1 A
4.5 Vi 20.0 [ uA 0.0 0.1 0.1 \Y
Output LOW voltage Vou 6.0 or 20.0 | pA 0.0 0.1 0.1 v
4.5 Vi 40| mA 0.32 0.37 \Y
6.0 52| mA 0.32 0.37 \Y
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 nA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Ip=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC280/MN74HC280S

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol ‘&C,)C Test Conditions Ta=25°C Ta=-40~+85°C| Unit
min. typ. max. min. max.
2.0 75 95
Output rise time trLH 4.5 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 15 19 ns
6.0 13 16
Propagation time 20 150 190
I-3E tpLH 4.5 30 38 ns
) 6.0 30 38
Propagation time 2.0 150 190
I-2E tpuL 4.5 30 83 ns
(H-L) 6.0 26 33
Propagation time 2.0 150 190
I-20 tpLH 4.5 30 38 ns
-t 6.0 26 33
Propagation time 2.0 150 190
I-30 tpHL 4.5 30 38 ns
(H-1) 6.0 2 33

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tppy,tpui) 2. Waveforms
Vee
=
S 1 E] Output
=] C Input
P.G. g J; L
2
3 >0 TOOutput
L
< lCL
Output
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High-Speed CMOS Logic MN74HC Series

MN74HCT280/MN74HCT280S

MN74HCT280/MN74HCT280S

9-Bit Odd/Even Parity Generator/Checker (TTL Input)

M Description

MN74HCT280/MN74HCT280S are 9-bit odd/even parity
generator/checker, which have odd/even outputs to follow odd/
even parity. Word length can be easily expanded by cascade
connection.

All inputs are compatible with TTL logic level: 0.8V or less is logic
“0” and 2V or more is logic “1”. Input/output transfer characteris-
tics have been improved by applying a buffer to the gate output,
and fluctuation of transfer time due to increased load capacitance
is limited to the minimum. LS TTL 10-inputs can be directly
driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Truth Table

Input signal at HIGH level Output
from data input (Iy~Ig) SE 50

0,2 46, 8 H L
1,35 7 9 L H

Note:
1. H: HIGH level
2. L: LOW level

B Logic Diagram

Iy o—>o- {>o—1
I} o—>o—
I, oo

L1l

L1

I; o—o-

P-1

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

IGE—%I 1] Vec
zZHr 6 15 HEs
NC[3] 14 214
1s[aHB B3
seBH=E  2{i0r2
so[6H =0 © nHgn
GND(7] L s 101

Iy oo

VKK

I 0o

I; oo 1
Iy o—Po— Do 1
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High-Speed CMOS Logic MN74HC Series MN7 4HCT280/MN74HCT280S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \'
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok *20 mA
Output current Io +25 mA
Supply current Ice, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
MN74HCT280 |oim 20~ +60°C Pp % mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation MN74HCT280S Ta=—40~+60°C Py 275 oW
Ta=+60~+85°C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 4.5~5.5 \
Input/output voltage Vi, Vo 0~V¢e \%
Operating temperature range Ta —40~+85 °C
Input rise and fall time te, t Vee=4.5V 0~500 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter . | Symbol ‘(’5)0 v 1 Ta=25"C Ta=—40~+85C| Unit
! o Unit min. typ. max. min. max.
4.5
Input HIGH voltage Vi ! 2.0 2.0 A%
5.5
4.5
Input LOW voltage Vi ! 0.8 0.8 \Y%
5.5 "
4.5 Vi -20.0 | A 4.4 4.5 4.4
Output HIGH voltage Vou or v
4.5 Vi —4.0 | mA 3.86 3.76 \%
4.5 Vi 20.0 pA 0.0 0.1 0.1
Output LOW voltage VoL or v
4.5 A" 4.0 | mA 0.32 0.37 v
Input current I 5.5 Vi=V¢c or GND +0.1 *1.0 HA
Quiescent supply current|  Icc 5.5 | Vi=V¢c or GND, Ip=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series

MN74HCT280/MN74HCT280S
M AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)
Temperature
Parameter Symbol ‘(/\‘;)c Test Conditions Ta=25°C Ta=—-40~+85°C| Unit
min. typ. max. min. max.
Output rise time tTLH 4.5 15 19 ns
Output fall time tTHL 4.5 15 19( ns
Propagation time
I-ZE teLu 4.5 30 38 ns
(L—H)
Propagation time
I-3E tpHL 4.5 30 38 ns
(H—L)
Propagation time
-30 teLu 4.5 30 38 ns
(L—-H)
Propagation time
1-30 tpaL 4.5 30 38 ns
(H-L)
® Switching Time Measunng Circut and Waveforms
1. Measuring Circuit (tpp,tpui) 2. Waveforms
V
5 <6ns " <6ns

L

s SE Output

= I ] —°Outpu Input 2.7V 2.7V

PG g Cu 1.3V 1.3V
.G. 3 ; — o,fv 0.3vt—
E 50 Output PLH | PHL }
& J:ICL
Output
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HIgh-Speed CMOS LOgiC MN74HC Series MN74HC352/MN74HC3525

MN74HC352/MN74HC352S

Dual 4-Input Multiplexers (Inverted Output)

B Description

MN74H352/352S are dual 4-input multiplexers which transfer one P-3
of four inverted data to output Y according to the common select
input (A, B). Each multiplexer has a respective strobe input.
Multiplexer functions at LOW level. At HIGH level, output is
fixed LOW.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directry driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity. .  DIL pack
Same pin configuration and function as the standard 54LS/74LS 16-pin plastic DIL package
logic family. P-4
B Truth Table
1 16-pin Panaflat package (SO-16D)
Select Data Inputs Enable Output
Inputs
B A Co | Cl|cCc2|C3 G Y Pin Configuration (top view)
X X X X X X H H
L L L X X X L H
Enable 1G[1 16] Ve
LIL|H|x]|x][x L L nable 16[1J : “
L|{H|x]|L|x]|x L H Select B[Z] 15)2G Enable
L|H| X ]| H|X]| X L L 1c33] 14]Select A
H L X X L X L H \ Pata ICZE [13]2c3
H L X X H X L L nputs ICIE _1_-_2|2C2 bat
H H X X X L L H ata
1c0[6H [TTJocy| Inputs
H H X X X H L L
Note: Output 1Y[7] [10]2C0
1. x: Either HIGH or LOW; it doesn’t matter GNDE _EP-E2Y Output
B Logic Diagram

Enable 1G
1C0o
1C1 o- 1Y
Data 1 Output
1C2 0
1C3 o
g o—ol>—
lect
Selec { A
2C0o |
2Cl o =
Data 2 2Y
2C20 { Output
' 2C3¢o =
Enable  2Go—q> 1
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ngh-Speed CMOS LOgIC MN74HC Sel'leS MN74HC352/MN74HC352S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Veo+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, Town +50 mA
Storage temperature range Tstg —65~+150 T
MN74HC352 o 40~ H60C Py 400 mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dSSPAUON | I N7aHC3s2S AT 40— F60C Py 275 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee \%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol \(/\33 v, Io Ta=25C Ta=—40~+85T Unit
Unit min. typ. max. | min. max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0{ #A | 1.9 2.0 1.9
45 | Vin |—20.0] #A |44 | 45 4.4
Output HIGH voltage Vou 6.0 or |—20.0( MA 5.9 6.0 5.9 Y
4.5 Vi, | —4.0] mA | 3.86 3.76
6.0 —5.21 mA | 5.36 5.26
2.0 20.0 MA 0.0 0.1 0.1
4.5 Vin 20.0) HA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0 uA 0.0 0.1 0.1 v
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current L 6.0 Vi=Vcc or GND +0.1 +1.0 KA
Quiescent supply current Icc 6.0 Vi=Vcc or GND, [o=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC352/MN74HC3525

B AC Characteristics (GND=0V, Input transition time =6ns, C_ =50pF)

Temperature
Parameter Symbol Y\C,(): Test Conditions Ta=25T Ta=—40~485C Unit
min, typ. max. | min. | max.
2.0 75 95
Output rise time tTin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tThL 4.5 6 15 19 ns
6.0 13 16
o 2.0 150 190
Propagation time o 45 18 30 38 ns
A, B=Y (L~H) 6.0 2% 33
P on ti 2.0 150 190
o] on time
paga tow | 4.5 17 | 30 38 ns
A, B—»Y (H—L)
6.0 26 33
L 2.0 150 190
Propagation time 45 17 % 38
t . ns
G—=Y (L—H) P
6.0 26 33
L 2.0 150 190
Propagation time ¢ A5 17 30 38
) . ns
G=Y (H—L) PHL
6.0 26 33
P tion time 2.0 175 220
o] i
paga t PLH 4.5 19 35 44 ns
C—Y (L—H)
6.0 30 37
L 2.0 175 220
Propagation time s 2 35 “
te .
C—Y (H—L) AL ne
6.0 30 37
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Switching Waveforms
Vee
7 <6n <6n
o, ) VCC
—1A Input Lo% X505
- B a— 10 % 10 96 Ve (; N D

P.G.

Refer to truth table

—{co~C3 Y —I—OOutput ~ tein o tPHL
G lCL 150 % SO%I
Output{ _JlteHe _JltPL
- 50% 50%
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High-Speed CMOS Logic MN74HC Series

MN74HC353/MN74HC353S

MN74HC353/MN74HC353S

Dual 4-Channel TRI-STATE Multiplexers (Inverted Output)

M Description

MN74HC353/MH74HC353S contain dual 4-channel tri-state mul-
tiplexers (Inverted Output) in one chip, selecting one input from
four channel data input. The output control input controls two sets
of four lines respectively. When output control is “H”, output
becomes high impedance regardless of bus line. When output
control input is “L”, the output channel suited to the data input
signal from select input A or B is selected, the data 1s inverted and
transferred to the output.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic Diagram
Output
Control 1G o—d>

1C0 o

1Clo
Data 1
1C2 0

Output
Y

1C3 o

Sel ct{ B
ele A
2C0 o-

1

2C1o—
Data 2
2C20

2C3¢
Output

Control 2Go—d>-

M Truth Table

Input
Select Data 83:’;:31
Cl cC2

(@}
<)
O
W
[}
<

=il Hooll Beoli ool Henll Henll Henll Bonll @8 Hev}
XIX|X[X|X[X[Zm|e X
XXX | X|Z|j | X[ X]|X
XXz XX XXX
T XX XX XXX
oall Henll Nenll Henll Nenll Henll Hanll M anll =)
unll Mol Henl ol ol e ol Honll e}

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Output | .
Controll(’ 1

Select BE
1c3[3]
s if[é o HIZJ2c2
- . Data
1c0[8] p1HIT2c1 | Inputs
Output 1 [T}y Q:LQZCO—@IZCO
GND[E] Ap{9]2Y Output

v

Output
EZG Control
_1___4]Select A
L3 H13J2C3

Note:
1. x: Either HIGH or LOW; it doesn’t matter
2. Hi-Z: High impedance
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High-Speed CMOS Logic MN74HC Series MN74HC353/MN74HC353S

B Absolute Maximum Ratings

Parameter Symbol Rating Urit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~ Ve +0.5 \Y%
Input protection diode current ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, Lian +50 mA
Storage temperature range Tstg —65~+4150 T
Ta=—40~+60T 400
MN74HC353 Py mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC353S - Py mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol \(/‘% Vi I Ta=25T Ta=—40~+85C{ Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 Y
6.0 1.2 1.2
2.0 —20.0f A | 1.9 2.0 1.9
4.5 Vi |—20.0] HA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] uA 5.9 6.0 5.9 \%
4.5 Vi. | —6.0] mA | 3.86 3.76
6.0 —7.8/ mA | 5.36 5.26
2.0 20.0f uA 0.0 0.1 0.1
4.5 Vin 20.0f wA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| MA 0.0 0.1 0.1 \%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current LI 6.0 | Vi=Vcc or GND +0.1 +1.0 KA
= Vi=Vior Vi
Fstate outputoffstate | 1, | 6.9 vl)-—-vl:l s é’ND +0.5 +5.0| wA
Quiescent supply current|  Icc 6.0 | Vi=Vccor GND, Io=0 8.0 80.0 KA
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High-Speed CMOS Logic MN74HC Series MN74HC353/MN74HC353S
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
v Temperature
Parameter Symbol ({:;; Test Conditions Ta=25C Ta=—40~+85T Unit
min typ. max. | min. | max.
2.0 75 95
Output nse time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time thL 4.5 6 15 19 ns
6.0 13 16
p tion time 2.0 150 190
o ion
A Bpagay (L H) tPLH 4.5 18 30 38 ns
’ 6.0 26 33
L 2.0 150 190
Propagation time ¢ A5 17 30 38
. ns
A,B—Y (H—L) L
6.0 26 33
. 2.0 175 220
Propagation time a5 19 5 A
C—Y (L—H) tew | 4 ns
6.0 30 37
L 2.0 150 190
Propagation time ¢ 45 18 30 38
. ns
C—Y (H—~L) it
6.0 26 33
L 2.0 125 155
3-state propagation time
tpuz 4.5 RL=1kQ 15 25 31 ns
(H—Z)
6.0 21 26
3stat ion i 2.0 125 155
-S ti
e propagation time tos 5 RL=1k0 5 2 3 ns
(L—2Z)
6.0 21 26
L 2.0 100 125
3-state propagation time
tpzu 4.5 RiL=1kQ 11 20 25 ns
(Z—H)
6.0 17 21
o 2.0 175 220
3-state propagation time
(Z—L) tezL 4.5 RL=1kQ 19 35 44 ns
6.0 30 37
Panasonic

—271—




High-Speed CMOS Logic MN74HC Series MN74HC353/MN74HC3535

® Switching Time Measuring Circuit and Waveforms

(1) trim, trL, teuw, teuL
1 Measuring Circuit 2. Waveforms

Vee
90 % 90 %
02 10% GND
—

Vee

IA
(=2
]
s
D
=
7

2 o
§ A tpLn | teue v
lo) OH
P.G. § B Y b Output 50% 50%
5 [ Jco~cs teu, tein,
3 C —_
~ G L
Output 50% 50%
J’ Vou
(2) tenz, tezm
1. Measuring Circuit 2. Waveforms
Vcc =6ns =6ns
%% 0% Vee
G /1 50% 50%
© ——10% 10%: Xe————— GND
i A tpLz —{ trzL |<—
E B Output =Vcc
P.G. g Y] Output . 50%
g [ 1]co~c3 10% Vor
% 3 RL==CL v,
Z OH
= l Output
=GND
P.G.
(3) triz, tra
1. Measuring Circuit 2. Waveforms
Vee See above [2] 2. for waveforms.
)
i
" 2R
| A
<
P.G. g B Y +——oQutput
j=]
5 [T [co~c3 J_
E G IC!
b P.G
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High-Speed CMOS Logic MN74HC Series

MN74HC365/MN74HC365S

MN74HC365/MN74HC365S

Hex TRI-STATE Buffers

B Description

MN74HC365/MN74HC365S are high-speed non-inverted buffers
consisting of six tri-state outputs. Large current output makes
possible high-speed operation for driving a large capacity bus line.
The hex gate can be simultaneously controlled by two tri-state
control inputs (G, and G,) when output becomes enabled at
LOW level.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided to protect the
input/output from damage by static electricity. Same pin con-
figuration and function as standard 54LS/74LS logic family.

H Truth Table

P-3

16-pin plastic DIL package

Input Output 16-pin Panaflat package (SO-16D)
Gl G2 A Y
H X X Hi-7 Pin configuration (top view)
X H X Hi-7
L L H H —
L L L L C.d EV“
Note: v[z] 15 c.
1. x: Either HIGH or LOW; it doesn’t matter “E E o
2. Hi-Z: High impedance
vo[4] [13] v
V2[5 2] \5
\';lz 1] 5
[T [10] 11
onp[3] (9] V4
B Logic Diagram
Al A2 A3 A4 A5 A6 G1 G2
T I I |
N
Y1 Y2 Y3 Y4 Y5 Y6
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High-Speed CMOS Logic MN74HC Series MN74HC365/MN74HC3655

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 \
Input/output voltage Vi, Vo —0.5~V¢e+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Iee, Toan +70 mA
Storage temperature range Tstg —65~+150 T
MN74HC365 a0 +60T Py 490 mW

Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dsFEton |\ Nrabcagss | 12=—40=T60T Py 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions

Parameter Symbol Vee (V) Rating Unit

Operating supply voltage Vee 1.4~6.0 \Y

Input/output voltage Vi, Vo 0~Vee \Y

Operating temperature range Ta —40~+ 85 C

2.0 0~1000 ns

Input rise and fall time tr,tf 4.5 0~500 ns

6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(’% vl L Ta=25C Ta=—40~+85C|  Unit
Unit | min. typ. | max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0] #A | 1.9 2.0 1.9
4.5 Vih [—20.0f HA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| A | 5.9 6.0 5.9 \Y
4.5 Vi. | —6.0] mA | 3.86 3.76
6.0 —7.8{ mA | 5.36 5.26
2.0 20.0| #A 0.0 0.1 0.1
4.5 Viu 20.0| uA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HA 0.0 0.1 0.1 \Y%
4.5 ViL 6.0 mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current Ii 6.0 Vi=Vce or GND . +0.1 +1.0 MA
Sstate outputoffstate | ;| 6.0 X;_:\‘//':;:r VC';LND +0.5 +5.0| uA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC365/MN74HC3655

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol \(,‘3(): Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time trin 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time traL 4.5 6 15 19 ns
6.0 13 16
P non i 2.0 75 95
ropagation time
pas tew | 4.5 8 | 15 19 ns
(L-H)
6.0 13 16
o 2.0 75 95
Propagation time tow, | 4.5 7| 15 19 ns
(H—L)
6.0 13 16
. 2.0 100 125
3-state propagation time
teuz 4.5 RL=1kQ 12 20 25 ns
(H—2Z)
6.0 17 21
. 2.0 125 155
3-state propagation time
teLz 4.5 RL=1kQ 16 25 31 ns
(L—2Z)
6.0 21 26
L 2.0 100 125
3-state propagation time
tpzy 4.5 RL=1kQ 11 20 25 ns
(Z—H)
6.0 17 21
L 2.0 100 125
3-state propagation time
trzL 4.5 RL=1kQ 13 20 25 ns
(Z-L)
6.0 17 21
® Switching Time Measuring Circuit and Waveforms
(1) truw, tTae, teLm, teuL
1. Measuring Crrcwt (tppLpy, tpyr) 2. Waveforms
<6ns <6ns

GND

Output

90% 90%

Output 509,
10%4
trin traL
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High-Speed CMOS Logic MN74HC Series MN74HC365/MN74HC3655

(2] tpuz, tpzn

1. Measuring Circuit 2. Waveforms
=6ns =6ns
P.G.
Ve _
G
Input Output Output
R Ci
I Output
(3] teuz/tez,
1 1. Measuring Circuit 2. Waveforms
See above [2] 2. for waveforms.
P.G
Vee
Ru
Input Output
GND Cw

*
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High-Speed CMOS Logic MN74HC Series MN74HC366/MN74HC366S

MN74HC366/MN74HC366S

Inverting Hex TRI-STATE Buffers

B Description P-3
MN74HC366/MN74HC366S are high-speed inverting buffers con-
sisting of six tri-state outputs. Large current output makes possible
high-speed operation for driving a large capacity bus line.

Six gates can be simultaneously controlled by two tri-state control
inputs (G, and G,) where output becomes enable at LOW.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and family as standard 5S4LS/74LS logic
family. P-4

16-pin plastic DIL package

H Truth Table

Tnput Output 16-pin Panaflat package (SO-16D)
Gl G2 A Y
H X ~ ) Pin configuration (top view)
X H X Hi-7
L L H
L L L

—
L ] 16] Ve
H vz [15) G2
Note:

. . L N Y13 E\G

1. X: Either HIGH or LOW; it doesn’t matter
2. Hi-Z: High impedance N 3] v6
v2[F] [12] \5
136 E\s
va[7] [10] 14
onp 8] 9] V4

B Logic Diagram

G1 G2

— 277 — Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC366/MN74HC366S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+47.0 A%
Input/output voltage Vi,Vo —0.5~Vee+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current To +35 mA
Supply current Tee, Iian +70 mA
Storage temperature range Tstg —65~+150 T
MN74HC366 | oo 40~ T60T Py 400 mW

Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
fesiation MN74HC3665 |2 _40~=160C Py 275 mW

Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi,Vo 0~Vee V'
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Y\‘;(): Vi Io Ta=25T Ta=—40~+85C| Unit
Unit | min. | typ. | max. | min. [ max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0] #A | 1.9 2.0 1.9
4.5 Vin |—20.0] KA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] A | 5.9 6.0 5.9 A
4.5 Vio | —6.0| mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vi 20.0| KA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| KA 0.0 0.1 0.1 \
4.5 Vi 6.0 mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 HA
Sstate outputoffstate | 1, | 6.0 :/7:, =‘c:::rv<l;1\m +0.5 £5.0| uA
Quiescent supply current Icc 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC366/MN74HC3665
B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)
Temperature
Parameter Symbol \(I"‘;‘): Test Conditions Ta=25C Ta=—40~+85C| Unit
min, typ. max. | min. | max.
2.0 75 95
Output rise time triu 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time ta 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 s %
tpPLH 4.5 9 15 19 ns
(L—H)
6.0 13 16
L 2.0 75 95
Propagation time
t PHL 4.5 8 15 19 ns
(H—L)
6.0 13 16
Propagation time 2.0 100 125
t PHzZ 4.5 RL=1kQ 13 20 25 ns
(H—2Z)
6.0 17 21
3-state propagation time 2.0 150 190
(L~2) trLz 4.5 RL=1kQ 18 30 38 ns
6.0 26 33
3-state propagation time 2.0 100 125
tpzu 4.5 RL=1kQ 11 20 25 ns
(Z—H)
6.0 17 21
3-state propagation time 2.0 100 125
tezL 4.5 RL=1kQ 13 20 25 ns
(Z—-L)
6.0 17 21
® Switching Time Measuring Circuit and Waveforms
(1) trim, trae, teew, teae
1. Measuring Circuit (tpry,tpur) 2. Waveforms
<6ns <6ns

Output

Output

—279—

Panasonic

T



High-Speed CMOS Logic MN74HC Series

MN74HC366/MN74HC3665

(2) teuz, teeu

1. Measuring Circuit

P.G.

Vec

Input Output

=z

Co

F

(3) teez, tra
1. Measuring Circuit

P.G.
Vec

Input Output

T

2. Waveforms

Ql

Output

Output

2. Waveforms

See above [2] 2. for waveforms.
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High-Speed CMOS Logic MN74HC Series

MN74HC367/MN74HC367S

MN74HC367/MN74HC367S

Hex TRI-STATE Buffers

B Description

MN74HC367/MN74HC367S are high-speed non-inverted buffers
consisting of six tri-state outputs. Large current output makes
possible high-speed operation for driving a large bus line. Two
inputs (G, and G,) are available where output becomes enable at
LOW, and G, controls four gates and G, controls two gates
respectively.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided to protect the
input/output from damage by static electricity. Same pin con-
figuration and function as standard 54LS/74LS logic family.

H Truth Table

16-pin plastic DIL package

P-4

Input Output 16-pin Panaflat package (SO-16D)
G A Y
H X Hi-Z Pin configuration (top view)
L H H
L L L —_—
Note: ClEj 16] Voo
1. x: Either HIGH or LOW; it doesn’t matter afz 362
2. Hi-Z: High impedance Yll:& jAS
AZE} jys
2[5 17) A5
UE} ]\'5
va[7] :M
ann[3] ]\'4
B Logic Diagram
Al A2 A3 A4 Gl A5 A6 G2
Y1 Y2 Y3 Y4 Y5 Y6
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC367/MN74HC367S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~4+7.0 \%
Input/output voltage Vi, Vo —0.5~Vec+0.5 \Y
Input protection diode current Iik +20 mA
Qutput parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Ice, Iown +70 mA
Storage temperature range Tstg —65~4150 C
MN74HC367 |40~ H60T Py 400 mW

Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
Aehaton | iNraHCaaTs |40~ +60T Py 27 mW

Ta=4+60~+85TC Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol X‘,; v I Ta=25C Ta=—40~+85C| Unit
I 0
Unit | min. typ. | max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0) #A | 1.9 2.0 1.9
4.5 Vin |—20.0| #A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] HA 5.9 6.0 5.9 \%
4.5 Vi. | —6.0] mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.01 A 0.0 0.1 0.1
4.5 Vin 20.0| pA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 \%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 *+1.0 KA
. Vi=Vigor Vi
Fstate outputoffstate | 1, | .0 vl,=vI:c L ([,'ND +0.5 +5.0| uA
Quiescent supply current!  Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC367/MN74HC367S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol | Vcc Test Conditions Ta=25TC Ta=—40~+85C Unit
\4 min. typ. max. | min. [ max.
2.0 75 95
Output rise time tTLn 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
. 2.0 75 95
( opagation time ten | 4.5 7| 15 19 ns
6.0 13 16
o 2.0 75 95
o tion time tew, | 45 6 | 15 19 | ns
6.0 13 16
2.0 100 125
3-state propagation time | tpuz 4.5 RL=1kQ 12 20 25 ns
6.0 17 17
2.0 100 125
3-state propagation time tpLz 4.5 RL=1kQ 13 20 25 ns
6.0 17 17
2.0 75 95
3-state propagation time tpzu 4.5 RL=1kQ 9 15 19 ns
6.0 13 16
2.0 75 95
3-state propagationtime | tpz 4.5 RL=1k0 10 15 19 ns
6.0 13 16

® Switching Time Measuring Circuit and Waveforms

(1) tru, trae, tein, teue
1. Measuring Circuit 2. Waveforms

o>
,L Ver

Input
10%
Output
P.G.
-90% 90% \
Output 509, 50%
10%4 10%

tTLH tTHL
g

LG
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High-Speed CMOS Logic MN74HC Series

MN74HC367/MN74HC367S

(2) teuz, tezu
1. Measuring Circuit

(3) teLz, tez
1. Measuring Circuit

Vec
Input
P.G. >
Ve
Input ¢
1kQ

10

it

-

CL

Ci

2. Waveforms

GND

=Vcc

50%
N VoL

Output Output
Output
2. Waveforms
See above [2] 2. for waveforms.
Ourput

V,
/5;,;-01-1

=GND

Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC368/MN74HC368S

MN74HC368/MN74HC368S

Inverting Hex TRI-STATE Buffers

B Description
MN74HC368/MN74HC368S are high-speed inverting buffers con- P-3
sisting of six tri-state outputs. Large current output makes possible
high-speed operating for driving a large capacitance bus line. Two
inputs (G and G,) are available where output becomes enable at
LOW, and G, controls four gates and G, controls two gates
respectively.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity. 16-pin plastic DIL package
Same pin configuration and function as standard S4LS/74LS logic P-4

family.

16-pin Panaflat package (SO-16D)

B Truth Table

Pin configuration (top view)

Input Output
G A Y
] )
2 x iz o] o
H _17

L L H \1[2]} E(_)Z
Note: “E EM
1. x: Either HIGH or LOW; it doesn’t matter 2[4 } ’1__3|Y6
2. Hi-Z: High impedance v[E] A;
\'xE} 1] v5
vi[7] [10] A4
ono[E] %E\:

B Logic Diagram

Al A2 A3 A4 Gl A5 A6 G2

Y1 Y2 Y3 Y4 Y5 Y6
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High-Speed CMOS LOgiC MN74HC Series MN74HC368/MN74HC368S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current LIk +20 mA
Output parasitic diode current Tok +20 mA
Output current Io . +35 mA
Supply current Tee, T +70 mA
Storage temperature range Tstg —65~+150 T

MN74HC368 Ta=—40~+60TC P 400 W
Power Ta=+60~+857C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~ +60C 275

MN74HC368S Ta=+60~+85T Po Decrease to 200mW at the rate of 3.8mW/°C mW

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \4
Input/output voltage Vi, Vo 0~Vee A
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time te, tf 4.5 0~500 ns
6.0 0~400 ns

M DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?,\(/()' Vi I Ta=25TC Ta=—40~+85C| Unit
Unit | min. | typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0/ #A | 1.9 2.0 1.9
4.5 Vih |—20.0| HA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] u#A | 5.9 6.0 5.9 \Y
4.5 Vi —6.0] mA | 3.86 3.76
6.0 —7.8/ mA | 5.36 5.26
2.0 20.0 KA 0.0 0.1 0.1
4.5 Viy 20.0| pA 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| KA 0.0 0.1 0.1 \Y%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current I 6.0 Vi=Vce or GND +0.1 +1.0 KA
. Vi=V Vi
Fstate outputoffstate | ;| 6.0 v:)=vl:::r D +0.5 +5.0| uA
Quiescent supply current|  Iec 6.0 | Vi=Vccor GND, lo=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series

MN74HC368/MN74HC368S
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Temperature
Parameter Symbol Y\Cl‘): Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time t i 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTuL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 " %
tey 4.5 1 15 19 ns
(L—H)
6.0 13 16
Propagation time 2.0 7 9
(H=L) tpHL 4.5 6 15 19 ns
6.0 13 16
2.0 125 155
3-state propagation time truz 4.5 RL=1k0 13 25 31 ns
6.0 21 26
2.0 125 155
3-state propagation time tpLz 4.5 RL=1kQ 12 25 31 ns
6.0 21 26
2.0 100 125
3-state propagation time tezu 4.5 RL=1kQn 9 20 25 ns
6.0 17 21
2.0 100 125
3-state propagation time tpzL 4.5 RL=1kQ 10 20 25 ns
6.0 17 21
® Switching Time Measuring Circuit and Waveforms
(1) trs, tma, teiw, teuw
1. Measuring Circuit 2. Waveforms
=6ns =6ns

Input

P.G.

A

Output
—o0

Co

Output

tPHL

teLd
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High-Speed CMOS Logic MN74HC Series MN74HC368/MN74HC368S

(2) teuz, tezn

1. Measuring Circuit 2. Waveforms
o >
Vee
G
Input ' l 0 Qutput Output
RL CoL
l Output

(3) teiz, trzL
1. Measuring Circuit 2. Waveforms

PG, ‘_{>,,7
VCC{

1 ZRL
Input -0 Qutput

I
I

See above [2] 2. for waveforms.

Co
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High-Speed CMOS Logic MN74HC Series

MN74HC373/MN74HC373S

MN74HC373/MN74HC373S

Octal TRI-STATE D-Type Latches

B Description

MN74HC373/MN74HC373S contain octal tri-state D-type latches.
High output driving capacity and tri-state outputs are suited for the
use of a common bus line in the bus utilized system. When output
disable input is “L” and latch enable input is “H”, the output
outputs the data input. When latch enable is “L”, data input is
maintained as is until when latch enable input becomes “H” again.
Output disable input is “H”, all inputs become high impedance
state, regardless of other inputs and data-hold circuit.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

H Truth Table

Output Control| Enable G D Output
L H H H
L H L L
L L x Qo
H X X Hi-Z
Note:
1. X: Either HIGH or LOW; it doesn’t matter
2. Hi-Z: High impedance
3. Qo: Q level prior to determination of input condition shown n

table

20-pin plastic DIL package

P-6

-

20-pin Panaflat package (SO-20D)

Pin configuration (top view)

[15] Q7
2] D7

7] D6
16) Q6

=] Q5
] D5

5] D4
2] Q4

GND[10 Lo }—EEG
B Logic Diagram
Do D1 D2 D3 D4 D5 D6 D7
a - . o L sl _
o e L L L LT el

Enable G

(EG)
Output
Clx;nl::ol —Dc ’

(0C) s ! ) \

0 Q1 2 Q3 Q4 Q5 Q6 Q7
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High-Speed CMOS Logic MN74HC Series MN74HC373/MN74HC3735

B Absolute Maximum Ratings

Parameter Symbol Rating Urit

Supply voltage Vee —0.5~+7.0 A%
Input/output voltage Vi, Vo —0.5~V.+0.5 \Y
Input protection diode current Iik +20 mA
Output parasitic diode current Tow +20 mA
Output current Io +35 mA
Supply current Tee, T +70 mA
Storage temperature range Tstg —65~+150 c

MN74HC373 | 40~ H60T Py 400 mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60TC 275

MN74HC373S Py mW

Ta=+60~485T Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vee \
Operating temperature range Ta —40—~+85 T
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

"Test Conditions Temperature
Parameter Symbol \(]\Q;S Vi I Ta=25T Ta=—40~+85C| Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| MA | 1.9 2.0 1.9
4.5 Vih |—20.0f A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] MA 5.9 6.0 5.9 \Y
4.5 Vi. |— 6.0/ mA | 3.86 3.76
6.0 — 7.8] mA | 5.36 5.26
2.0 20.0| uA 0.0 0.1 0.1
4.5 Vin 20.0| A 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0f uA 0.0 0.1 0.1 \Y%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8] mA 0.32 0.37
Input current I 6.0 Vi=Vce or GND +0.1 +1.0 MA
3-state output off state Toz 6.0 Vi=Vior Vi +0.5 5.0 4A
current Vo=Vcc or GND
Quiescent supply current Icc 6.0 Vi=V¢c or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC373/MN74HC373S
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Temperature
Parameter Symbol (V\(;)c Test Conditions Ta=25T Ta=—40~+85C Unit
min. typ. max. | min. max.
2.0 75 95
Output rise tume try 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time [ 4.5 6 15 19 ns
6.0 13 16
. 2.0 125 155
Propagation time .5 15 o5 2
tp .
D—Q (L—H) e "
6.0 21 26
. 2.0 125 155
Propagation time s " 2 2
t .
D—Q (H—L) o "
6.0 21 26
. 220
Propagation time 2 g 1;5 M
t 4. 5
Enable G-Q(L—H) | " 19 ns
6.0 30 37
Propagation time jg 125 155
tp .
Enable G—Q(H—L) | ™" 51 2 31 ns
6.0 21 26
3stat Gonti 2.0 150 190
-state propagation time
propas tpny 4.5 |RL=1kQ 17 30 38 ns
(H—Z)
6.0 26 33
3-state propagation time 2.0 150 190
-state
P twr | 45 |Ru=1kQ 18 | 30 38 ns
(L—=2)
6.0 26 33
2.0
3-state propagation time 125 155
tpzu 4.5 |RL=1kQ 14 25 31 ns
(Z—H)
6.0 21 26
3-state propagation time 2.0 R 125 155
(Z—L) tes 4.5 L=1kQ 15 25 31 ns
6.0 21 26
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0 0
Mmimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC373/MN74HC3735

® Switching Time Measuring Circuit and Waveforms

(1) trim, trae, tews/teu(D—Q)
1. Measuring Circuit 2. Waveforms

Vee

PG. D Q OutputQ
e Fai

ocC

il

(2) ten/teu( ENG—Q), tsu, th

1. Measuring Circuit

D Q Output
- J’CL

oC

il

(3] tpuz, tezn
1. Measuring Circuit.

Vee
Vee
D Q Output Q GND
CL
EG RLI ~Vee
ocC 50%
VoL
—
Voun
~GND
(4] teiz, tezL
1. Measuring Circuit 2. Waveforms
Vee See above [3] 2. for waveforms.

RL!

D Q —I—OOutpth
Co
EG ;
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High-Speed CMOS Logic MN74HC Series

MN74HC374/MN74HC374S

MN74HC374/MN74HC374S

Octal TRI-STATE D-Type Flip-Flops

B Description

MN74HC374/MN74HC374S contain eight high speed D-type
flip-flops with tri-state outputs.

High output driving capability and tri-state outputs are suited for
the use of a common bus line m the bus utilized system.

D input data satisfying set-up time is transferred to the output on
the positive-going edge of clock input. When output disable input
is HIGH, all outputs become high impedance state regardless of
other input data and the data-hold circuit.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

B Truth Table

Input Output
Output Control CLK D Q
L e H H
L v L L
L L X Qo
H X X Hi-Z

Note:
1./ : Data mput 1s transferred to output on the positive-going
edge from LOW to HIGH
2. x: Either HIGH or LOW; 1t doesn’t matter
3. Qp: Q level prior to determination of mput condition shown n
table
4. Hi-Z High impedance

B Logic Diagram (1 gate)

P-5

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)
ocl__x_'_..%\_/
QO R
Do 3] - “(:
D1[4] ~t [zl D6
le Q . EQS
= (1 I =
a3 ¢+t 1] D5

D3[5] - (5] D4
QsE « Q EQ4

20| Ve

9] Q7
[15] D7

CLK o >0

6 [1o] o]k
D1 D2 D3 D4 D5 D6 D7
T~D T\l) ‘LD T—l) T‘I) T—l) D D
CLK _| CIK CILK CILK CILK CILK CLK | CIK
Q r QN IJ Q Q —H—" ¢ r Q
_ | . ‘ L]

o
]
=
| T

Output 4> :
Control ) l ‘ ) l ) l

(0C)
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High-Speed CMOS Logic MN74HC Series MN74HC374/MN74HC374S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Iee, Town +70 mA
Storage temperature range Tstg —65~+150 C
MN74HCS74 [ 40T HO0T b g 490 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275
MN74HC374S Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Item Symbol Vee (V) Rating Umit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vee N
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Y{,j vl 1w Ta=257T Ta=—40~+8TC|  Unit
Unit | mn. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi, 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0; #A | 1.9 2.0 1.9
4.5 Vie |—20.0] uA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0f #A | 5.9 6.0 5.9 \Y
4.5 Vi | —6.0/ mA | 3.86 3.76
6.0 —7.8] mA | 5.36 5.26
2.0 20.0| pA 0.0 0.1 0.1
4.5 Viu 20.0| HA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0] MA 0.0 0.1 0.1 A%
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current I 6.0 | Vi=Vcc or GND +0.1 +1.0 HA
3-state output off state Toz 6.0 Vi=Viwor Vi, 1+0.5 +5.0 uA
current Vo=Vcc or GND
Quiescent supply current Icc 6.0 Vi=V¢c or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series

MN74HC374/MN74HC374S
B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)
v Temperature
Parameter Symbol | (v Test Conditions Ta=25C Ta=—40~+85C|  Unit
min typ. max. | min. | max.
2.0 75 95
Output rnise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time t THL 4.5 6 15 19 ns
6.0 13 16
2.0 150 190
Propagation time
tein 4.5 18 30 38 ns
CLK—Q (L—H)
6.0 26 33
2.0 150 190
Propagation time
CLK=Q (H—L) teuL 4.5 19 30 38 ns
6.0 26 33
3-state propagation time 2.0 150 190
() t puz 4.5 RL=1kQ 18 30 38 ns
6.0 26 33
2.0 150 190
3-state propagation time
(L7) tpLz 4.5 RL=1kQ 18 30 38 ns
6.0 26 33
3-stat font 2.0 100 125
-state propagation time
propag tpzu 4.5 RL=1k0 13 20 25 ns
(Z—H)
6.0 17 21
2.0 125 155
3-state propagation time
(Z=L) tpz1 4.5 | RL=1k0 15 25 31 ns
6.0 21 26
2.0 75 95
Mmimum pulse width tsu 4.5 2 15 19 ns
6.0 13 16
2.0 —_ 0
Minimum Hold time th 4.5 — 0 ns
6.0 — 0
2.0 6 4
Maximum clock frequency| — fpax 4.5 30 64 24 MH:z
6.0 35 28
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC374/MN74HC374S
® Switching Time Measuring Circuit and Waveforms
(1) t1Lm, tTae, trLn/tpHL(D— Q)
1. Measuring Circuit 2. Waveforms
<6ns <6ns

Vee

D Q OutputQ
CL
EG l

oC

r]7 GND

(2) teLu/teuL(ENG—Q)
1. Measuring Circuit

PG. D Q Output Q
Ci
o |1
0C

(3) tpuz, tpzu
1. Measuring Circuit

Vee

D Q Output Q

c
EG RL)I -

(4) teLz, trzL

1. Measuring Circuit
Vee

Ry
D Q OutputQ

EG ;CL

2. Waveforms (teuz, tezu, trrz, tezl)

<6ns S6ns

ocC

tosL

Vee

N‘IO% GND

=~Vcc

~

50%
N_" Vo

Vou
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High-Speed CMOS Logic MN74HC Series

MN74HC375/MN74HC375S

MN74HC375/MN74HC375S

4-Bit Bistable Latches

B Description

MN74HC375/MH74HC375S are bistable latches with four bit Q,
‘Q output. These are suited for temporary binary data memory
circuits between the data processing unit and the 1/O, or between
display umits. Data at data input (D) are transferred to output Q
when enable pin (G) is “H”; output Q follows the data input state
so long as the enable is “H”. When enable becomes “L”, output Q
1s maintained as is until when the enable becomes “H”. Output Q
indicates the data input state when the enable changes from “H” to
“L”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V. and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Truth Table

Input Output

D G Q Q

L H L H

H H H L

X L Qo Qo
Note:
1. x: Either HIGH or LOW; it doesn’t matter
2. Qo Q level prior to determination of mput condition shown 1n
3. Qo tQaE:leevel prior to determination of input condition shown 1n

table

B Logic Diagram

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

D1} 1

QI[2Hq

QI[3]
G12[4]
Q2[F]
Q2[6

dHmas

D2[7]
GND[F]

[16]vec
[15]D4

13]Q4
12]G 34
Qs
1013
[9]D3

to other latch
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High-Speed CMOS Logic MN74HC Series MN74HC375/MN74HC3755

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Veo —0.5~+7.0 \Y
Input/output voltage Vi,Vo —0.5~V¢c+0.5 \Y
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current To +25 mA
Supply current Iee, lawn +50 mA
Storage temperature range Tstg —65~+150 T

MN74HC375 Ta=—40~+60C Py 400 W
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60C 275

MN74HC375S - Py mW

Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \Y
Input/output voltage Vi.Vo 0~Vece \Y
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Ve Test Conditions Temperature
Parameter Symbol V) v, I Ta=25T Ta=—40~+85C| Unit
Unit | min. | typ. max. | min. max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| HMA 1.9 2.0 1.9
4.5 Vih |—20.0| xA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| MA 5.9 6.0 5.9 \Y%
4.5 Vi, | —4.0] mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0] HA 0.0 0.1 0.1
4.5 Vin 20.0| KA 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 Vio 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 KA
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High-Speed CMOS Logic MN74HC Series MN74HC375/MN74HC3755
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
v Temperature
Parameter Symbol (\C;): Test Conditions Ta=25T Ta=—40~+85C| Unit
min typ. max. [ min. max.
2.0 75 95
Output rise time t L 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time traL 4.5 6 15 19 ns
6.0 13 16
2.0 100 125
Propagation time
tpl‘H 4.5 10 20 25 ns
D—Q (L—H)
6.0 17 21
2.0 100 125
Propagation time
D Q (H L) t puL 4.5 11 20 25 ns
6.0 17 21
2.0 100 125
Propagation time ¢ 45 1 2% 95
D=Q (LH) PLH . ns
6.0 17 21
o 2.0 100 125
Propagation time
_ t pHL 4.5 9 20 25 ns
D—Q (H—L)
6.0 17 21
) 2.0 125 155
Propagation time ¢ 45 12 95 31
. ns
G—‘Q (L—'H) PLH
6.0 21 26
) 2.0 125 155
Propagation time ¢ 45 14 - 31
. ns
G—Q (H—L) PHL
6.0 21 26
) 2.0 125 155
Propagation time
_ tpLy 4.5 14 25 31 ns
G—Q (L—H)
6.0 21 26
2.0 125 155
Propagation time
_ t pHL 4.5 10 25 31 ns
G—Q (H—L)
6.0 21 26
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
2.0 125 155
Minmum pulse width tw 4.5 1 25 31 ns
6.0 21 26
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High-Speed CMOS Logic MN74HC Series MN74HC375/MN74HC3755

® Switching Time Measuring Circuit and Waveforms

(1) trrH, tTHL, trLe, traL(D—Q, Q)

1. Measuring Circuit 2. Waveforms

V((

PG. D Q Output Q
5
G Q| Output Q
Ci

i

-I——--—tTm *Al'tn.u

(2) teLu, trHL(G—Q, Q), tw, tsy th

1. Measuring Circuit 2. Waveforms

PG. —D Q| Output Q
CL
o Q Qutput Q
I
tPHL | toLn
— 90% £90%
Q 50% 50%
10% 10%
tTHi tTiH
Panasonic

—300—



High-Speed CMOS Logic MN74HC Series

MN74HC377/MN74HC377S

MN74HC377/MN74HC377S

Octal D-Type Flip-Flop with Enable Data

B Description

MN74HC377/377S contain eight high-speed D-type flip-flops with
enable data.

D input data satisfying set-up time is transferred to the output Q
on the rising edge of clock input, when enable data input CE 1s
“L”. Input/output transfer characteristics have been improved by
applying a buffer to the gate output, and fluctuation of transfer
time due to increased load capacitance is limited to the mimimum.
LS TTL 10-inputs can be directly driven.

Resistors and diodes are provided in V- and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54L.S/74LS logic family.

B Truth Table

Input Output
Operating Mode P P
CLK | CE Dn Qn
Load “1” /| L H H
Load “0” /| L L L
. /| H X No Change
Hold (Do nothin;
old (Do nothing) H H X No Change
Note:
1._#/": Datainput is transferred to output on the positive-going edge
from LOW to HIGH.

2. x: Either HIGH or LOW; it doesn’t matter.

B Logic Diagram

CE CLK DO D1 D2 D3
°

Y

20-pin plastic DIL package

-

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

CLK CLK
CE CE CE CE

CLK CLK CLK CLK
CE CE CE CE

l | | !

! ! ! l
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High-Speed CMOS Logic MN74HC Series MN74HC377/MN74HC3775

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee -0.5~+7.0 A
Input/output voltage Vi, Vo —0.5~Vcc+0.5 A%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
MN74HC377  |a= 40 H60C Py 40 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°C 275
MN74HC3TTS Ta=+60~+85°C Po Decrease to 200mW at the rate of 3.8mW/°C mW
B Operating Conditions
Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 1.4~6.0 A
Input/output voltage Vi, Vo 0~V¢c A%
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input rise and fall trme ty, tf Vee=4.5V 0~500 ns
Vee=6.0V 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ‘(’\C,g N 1 Ta=25°C Ta=—40~+85°C| Unit
! 0 Unit min. typ. max. min, max.
2.0 1.5 1.5 \Y
Input HIGH voltage Viu 4.5 3.15 3.15 \%
6.0 4.2 4.2 v
2.0 0.3 0.3 \'
Input LOW voltage A% 4.5 0.9 0.9 A%
6.0 1.2 1.2 A
2.0 —-20.0 | wA 1.9 2.0 1.9 A%
4.5 Vi —20.0 | pmA 4.4 4.5 4.5 A
Output HIGH voltage Vou 6.0 or —20.0 | wmA 5.9 6.0 5.9 \%
4.5 Vi —4.0| mA 3.86 3.76 A%
6.0 —=5.2 | mA 5.36 5.26 \Y
2.0 20.0 | uA 0.0 0.1 0.1 \Y
4.5 Vi 20.0 | pA 0.0 0.1 0.1 \%
Output LOW voltage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 \%
4.5 Vi 40| mA 0.32 0.37 A%
6.0 52| mA 0.32 0.37 A
Input current I 6.0 Vi=Vcc or GND +0.1 +0.1 RA
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Ip=0 8.0 80.0 uA
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High-Speed CMOS Logic MN74HC Series MN74HC377/MN74HC3775S

M AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol Y\L,‘)' Test Conditions Ta=25°C Ta=—-40~+85°C| Ut
min. typ. max. min. max.
2.0 75 95
Output nise time trLH 4.5 15 19 ns
6.0 13 16
2.0 75 95
Output fall time trHL 4.5 15 19 ns
6.0 13 16
Propagation time 2.0 150 190
CLK—D teLu 4.5 30 38 ns
(L—~H) 6.0 26 33
Propagation time 2.0 150 190
CLK—D touL, 4.5 30 38 ns
(H-L) 6.0 2 33
Minmum 2.0 100 125
Set-up time tou 4.5 20 25 ns
D 6.0 17 21
Minimum 2.0 100 125
Set-up time tou 4.5 20 25 ns
CE 6.0 17 21
) 2.0 0 0
I]\)/[mlmum Hold time t, 45 0 0 s
6.0 0 0
2.0 0 0
Minimum Hold time t, 45 0 0 s
6.0 0 0
2.0 100 125
IC\:/Illln};mum pulse width ty 45 2 25 s
6.0 17 21
_ 2.0 6 4
?f:;‘;‘::c"y‘ clock froe 45 30 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC377/MN74HC3775

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpLp,tpyL)

Q£
:‘é CLK

B3 :

P.G. ]

= CE Qn Output
]
5]
E:’ Dn CL

2. Waveforms

tpLu tPHL
tsu—. -1 tsu
=6ns th t <6ns
—y 0%
CE 50% 50%
10% 10%
1 1
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High-Speed CMOS Logic MN74HC Series

MN74HCT377/MN74HCT377S

MN74HCT377/MN74HCT377S

Octal D-Type Flip-Flop with Enable Data (TTL Input)

B Description

MN74HCT377/MN74HCT377S contain eight high-speed D-type
flip-flops with enable data. D input data satisfying set-up time is
transferred to the output Q on the positive-going edge of clock
input, when enable data input CE is “L”.

All inputs are compatible with TTL logic level: 0.8V or less is logic
“0” and 2V or more is logic “1”. Input/output transfer characteris-
tics have been improved by applying a buffer to the gate output,
and fluctuation of transfer time due to increased load capacitance
is limited to the minimum. LS TTL 10-inputs can be directly
driven.

Resistors and diodes are provided in V¢ and GND for protection
of the input/output against damage by static electricity. Same pin
configuration and function as the standard 54LS/74LS logic family.

B Truth Table

P-5

20-pin plastic DIL package

P-6

-

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

. Input Output "
Operating Mod Fon 3
perating Yo% TCLK [ CE | Dn n CEm—>—— 20 Ve
Load 1" P H o Bac— o oy
Load “0 /| L L L D1 [E]
H N :: m
Hold Donothing |~ * o Change Q1]
H H X No Change Q2 [H]
Note: D27
1._/": Datainput is transferred to output on the positive-going edge D3 &)
from LOW to HIGH. GI?IS)%
2. X : Either HIGH or LOW; it doesn’t matter.
‘m Logic Diagram
CE CLK Do D1 D2 D3 D4 D5 D6 D7
|—D Q ,-D Q LD Q |-D Q I-D Q [D Q LD Q D Q
CLK CLK CLK CLK CLK CLK CLK CLK
CE CE CE CE CE CE CE CE
Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7
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High-Speed CMOS Logic MN74HC Series MN74HCT377/MN74HCT3775

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo ~0.5~V¢c+0.5 \%
Input protection diode current Iix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
MN74HCT377 |ra= 40~ +60°C Po 400 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°C 275
MN7AHCTST7S Ta=+60~+85°C Po Decrease to 200mW at the rate of 3.8mW/°C mW

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 4.5~5.5 \Y
Input/output voltage } Vi, Vo 0~Vee v
Operating temperature range Ta —40~+85 °C
Input rise and fall time te, tg Vec=4.5V 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(’55 v 1 Ta=25°C Ta=—40~+85°C| Unit
! 0 Unit min. typ. max. min. | max.
4.5
Input HIGH voltage Vi ! 2.0 2.0 v
5.5
4.5
Input LOW voltage Vi l 0.8 0.8 A%
5.5
45 | Vi | —20.0| uA 4.4 45 4.4 v
Output HIGH voltage Vou or
4.5 ViL —4.0 | mA 3.86 3.76 \%
4.5 Vi 20.0 | uA 0.0 0.1 0.1 \%
Output LOW voltage VoL or
4.5 Vi 40| mA 0.32 0.37 A
Input current I 5.5 Vi=V¢c or GND +0.1 +1.0 pA
Quiescent supply current|  Icc 5.5 | Vi=V¢c or GND, Ip=0 8.0 80.0 pA
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High-Speed CMOS Logic MN74HC Series MN74HCT377/MN74HCT3775

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol ‘(I\%: Test Conditions Ta=25°C Ta=—-40~+85°C| Unit
min. typ. max. min. max.
Output rise time trLy 4.5 15 19 ns
Output fall time tTHL 4.5 15 19 ns
Propagation time
CLK—D tpLH 4.5 30 38 ns
(L—H)
Propagation time
CLK—D tpuL 4.5 30 38 ns
(H-L)
Minimum
Set-up time tou 4.5 20 25 ns
D
Minimum
Set-up time teu 4.5 20 25 ns
CE
D inimum Hold time th 4.5 0 0 ns
I(\:/l}!:nunum Hold time t 45 0 0 s
Minimum pulse width tu 45 20 25| s
Maximum clock
frequency finax 4.5 30 24 MHz
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High-Speed CMOS Logic MN74HC Series MN74HCT377/MN74HCT3775

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpLy,tpHr)

Vee
@
'?‘:. A
=4
PG 2 B
:é‘ Y ‘I——O Output
& .
Eoe Tc
2. Waveforms
=6ns §|6ns
L1
2.7V 3V
Dn 2.7V 1.3V 1.3V
1.3V .3V .
-‘Llo.av W eed A oo
Tteu| =6ns =6ns
3V
CLK 13y /iﬁt\r_/ 13V X13V /£
0.3V —— GND
. N
Q
tsu
S=6ns < 6ns
CTE 907 1.3V 1.3 b
10% 10%|1
I

Panasonic —308—



High-Speed CMOS Logic MN74HC Series

MN74HC386/MN74HC386S

MN74HC386/MN74HC386S

Quad 2-Input Exclusive OR Gates

B Description

MN74HC386/MN74HC386S contain quad 2-input exclusive OR
gates.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directry driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Logic Diagram (1 gate)

4D —Po—ov

14-pin plastic DIL package

P-2

14-pin Panafliat package (SO-14D)

Pin configuration (top view)

—\_
Al E E Vee
B1[Z] 13]B4
Y1[3] 12)A4
v2[4] 11]v4
A2[3] Y3
B2[6] d—: [ [9]B3
- GND[7 8]A3
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 A"
Input/output voltage Vi, Vo —0.5~Vee+0.5 \Y,
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current TIo +25 mA
Supply current Iee, Iewn +50 mA
Storage temperature range Tstg —65~+150 C
Ta=—40~+60TC 400
MN74HC386 - Py mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
ASSPROON | INTaHC3ges | T40~+60T P 275 w
m
Ta=+60~+85TC " | Decrease to 200mW at the rate of 3.8mW/°C
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC386/MN74HC386S

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 v
Input/output voltage Vi, Vo 0~V \Y
Operating temperature range Ta —40~+85 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol y\% " o Ta=25C Ta=—40~+85C| Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| wA 1.9 2.0 1.9
4.5 Vin |—20.0f KA 4.4 4.5 4.4
Output HIGH voltage Vonu 6.0 or |—20.0| #A | 5.9 | 6.0 5.9 v
4.5 Vi | —4.0 mA 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| wA 0.0 0.1 0.1
4.5 Vin 20.0( wpA 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| mA 0.0 0.1 0.1 \Y
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current Ii 6.0 Vi=Vce or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 Vi=Vcc or GND, Io=0 2.0 20.0 MA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol ‘(/{’;5 Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. | max. | min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
o 2.0 25 75 95
&ogfggglon tume trLu 4.5 8 15 19 ns
6.0 7 13 16
o 2.0 25 75 95
(P;ffgft)“’“ time te. | 4.5 8 | 15 19 ns
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series

MN74HC390/MN74HC390S

MN74HC390/MN74HC390S

Dual 4-Bit Decade Counters

B Description

MN74HC390/MN74HC390S are independent ripple-carry coun-
ters consisting of two decade counters.

The decade counter consists of divide-by-two and divide-by-five
counters. Divide-by-two and divide-by-five counters can have a
maximum of divide-by-100 counters by using two decade counters
or combinations. '

This counter provides increments on the negative-going edge of
clock input, and each has independent clear input. When the clear
input is HIGH, all of the four outputs of each counter become
LOW. The clear input decreases the count number and functions
to make this counter a Modulo-N counter.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in Ve and
GND for protection of the input/output against damage by static
electricity. Same pin configuration and function as the standard
S4LS/74LS logic family.

B Logic Diagram

P-3

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

AIE
CLRIE

EVCC
[15] a2
7] cLrz
i\Q 1__3]QA2
Bl—12]B2
Q—{11] @s2

a—{1o)Qc2
Q 3 Qp2

Q

f.»)
Q

,_.‘
=]

T
o O
)
o

L T

D cir @
sl
B

CLR
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High-Speed CMOS Logic MN74HC Series MN74HC390/MN74HC390S

B Truth Table

Aor B CLR Output
X H L Note: ) )
1. X: Either HIGH or LOW; it doesn’t matter
O L Count 2 A(B) from “H” to “L”
% Output Q4 to be connected to input B % Output Qp to be connected to input A
Count Output Count Output
Qo Qc Qs Qa Qa Qo Qc Qs
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \Y%
Input/output voltage Vi,Vo —0.5~V¢+0.5 \Y%
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, Tean +50 mA
Storage temperature range Tstg —65~+150 T
MN74HC390 | Lo 40~ +60C Py 400 mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+607C 275
MN74HC390S - Py mW
Ta=+60~+857 Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi,Vo 0~Vee \Y
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
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High-Speed CMOS Logic MN74HC Series MN74HC390/MN74HC390S
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ?’\})“ v, I Ta=25TC Ta=—40~+85C | Umit
Unit min typ. max min. max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vih |—20.0[ xA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| uxA 5.9 6.0 5.9 \%
4.5 Vi —4.0| mA 3.86 3.76
6.0 —5.2] mA | 5.36 5.26
2.0 20.0| wHA 0.0 0.1 0.1
4.5 Vin 20.0 #A 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| A 0.0 | 0.1 0.1 \%
4.5 ViL 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 Vi=Vcce or GND +0.1 +1.0 KA
Quiescent supply current T 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 KA
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
Temperature
Parameter Symbol \(/\‘;‘): Test Conditions Ta=25T Ta=—40~+485T Unit
min typ. max. | min. | max.
2.0 75 95
Output rise time trin 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tL 4.5 6 15 19 ns
6.0 13 16
o 2.0 150 190
Propagation time tpLa 45 17 30 38 ns
A—Qa (L—H) 6.0 2 33
o 2.0 125 155
Propagation time _— 45 15 25 31 ns
A=Qs (H=L) 6.0 21 2
L 2.0 325 406
Propagation time
Ao (L) tpn | 4.5 38 65 81 ns
6.0 55 69
2.0 325 406
Propagation time tomt 45 38 65 81 ns
A—Qc (H—L) 6.0 55 69
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC390/MN74HC390S

B AC Characteristics (Cont’d)

Temperature
Parameter Symbol | Vecc Test Conditions Ta=25C Ta=—40~+85C| Unit
) min. | typ. | max. | min. | max.
Propagation time Z(S) 2 1;: 220
t PLH . 44 ns
B—Qs (L—H)
Qs 6.0 30 37
L 2.0 150 190
Propagation time t 45 18 30 38
ns
B— (HeL PHL .
Qs ) 6.0 26 33
L 2.0 200 250
Propagation time
B—Qc (L—H) trw | 45 i " "
¢ 6.0 34 43
L 2.0 200 250
Propagation time ¢ 45 24 40 50 n
. s
B—Qc (H—~L) o
¢ 6.0 34 43
o 2.0 175 220
Propagation time ¢ A5 20 35 44
B—Qp (L—H) o ’ "
6.0 30 37
L 2.0 150 190
Propagation time t 45 17 30 38
. ns
B—Qp (H—L) PHL
? 6.0 2 33
o 2.0 175 220
Propagation time
CLR Q (H L) tPHL 4.5 20 35 44 ns
6.0 30 37
) 2.0 125 155
Minimum pulse width tw 4.5 5 25 31 ns
CLK(A),CLK(B)CLR 6.0 21 %
2.0 75 95
Minimum recovery time trem 4.5 3 15 19 ns
6.0 ' 13 16
Maximum clock fr 29 ° .
axunum;ocB equency fran 45 30 81 2 MHz
' 6.0 35 28
® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Waveforms
Vee
Qs ——I——O Output CLR —j 50% 50%
2 [~ Ci.
= CLR ;
5
P.G. g A Qs ——TC—O Output A (B)
=} 1
E B H
[
& Q| —l———o Output
Cu
; Qs (Qn)
GND Qn Qutput
;;Cl.
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High-Speed CMOS Logic MN74HC Series

MN74HC393/MN74HC393S

MN74HC393/MN74HC393S

Dual 4-Bit Binary Counters

B Description

MN74HC393/MN74HC393S are independent ripple-carry coun-
ters consisting of two independent 4-bit ripple-carry binary
counters which can be subsidiarily connected to one divide-by-256
counter.

This counter provides increments on the negative-going edge of
clock input, and each has independent clear input. When the clear
input is HIGH, all of the four outputs of each counter become
LOW. The clear input decrease the count number and functions to
make this counter a Modulo-N counter. Adoption of a silicon gate
CMOS process has realized a low power dissipation, high noise
margin equivalent to a standard CMOS and operation speed of LS
TTL. LS TTL 10-inputs can be directly driven. Resistors and
diodes are provided in Ve and GND for protection of the
input/output against damage by static electricity. Same pin
configuration and function as standard 54LS/74LS logic family.
family.

B Logic Diagram

Qa Qun

>
9]
o
3>

)
ol

P-1

14-pin plastic DIL package

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

D D
[‘ CLR [_ CLR

Q

D
CLR ,_ CLR

CLR o—
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High-Speed CMOS Logic MN74HC Series MN74HC393/MN74HC393S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 A%
Input/output voltage Vi, Vo —0.5~Vc.+0.5 \Y
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iec, Tow +50 mA
Storage temperature range Tstg —65~-+150 C
Ta=—40~+60T 400
MN74HC393 . Py mW
gggf,;uon Ta=+60~+85 OC Decrease to 200mW at the rate of 8mW/°C
MN74HC303S | 20 +60T Py 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol }/\% v, Io Ta=25T Ta=—40~+85C Umt
Unit | min. | typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| A | 1.9 2.0 1.9
4.5 Vi |—20.0| #A | 4.4 4.5 4.4
Output HIGH voltage Von 6.0 or |—20.0| #A |59 | 6.0 5.9 \%
4.5 Vi. | —4.0] mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| MA 0.0 0.1 0.1
4.5 Vin 20.0| HA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| KA 0.0 0.1 0.1 \Y%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 Vi=Vc¢e or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC393/MN74HC393S
B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)
Temperature
Parameter Symbol ‘(I\C,‘): Test Condition Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 20 75 95
(‘)utput rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 15 75 95
Output fall time tTHL 4.5 8 15 19 ns
6.0 7 13 16
o 2.0 27 100 120
6.0 9 17 20
Propagation time 2.0 2 100 120
A=Qa (H-L) toa | &5 ol ol B
6.0 9 17 20
. 2.0 53 175 220
Propagation time
A=Qp (L—H) tpLy 4.5 22 35 44 ns
6.0 15 30 37
Propagation time 2.0 53 17 220
t puL 4.5 22 35 44 ns
A=Qo (H~L) 6.0 15 | 30 37
2.0 33 150 190
Propagation time
t pHL 4.5 17 30 38 ns
CLR=Q (H~L) 6.0 4 | 2 3
2.0 16 75 95
Minimum pulse width tw 45 18 15 19 ns
CLK, CLR
6.0 7 13 16
2.0 10 75 95
Minimum Set-up time trem 4.5 4 15 19 ns
6.0 3 13 16
2.0 6 38 5
Maximum clock frequency| fmax 4.5 30 68 24 MH:z
6.0 35 98 28
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC393/MN74HC393S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpLy,teuL)

Vec
<
=)
8
k=

é
8

3
-

B Truth Table

Qs —I—O Output
CLR

2. Waveforms

CLR jlso% sKso%

A CLR Output
X H L
L L Count

Note:

1. x: Either HIGH or LOW; it doesn’t matter
2. 7\ : count on the negative-going edge from HIGH to LOW of

A

Count

Output

o
S
&

o
>

O | N[N |WIN|~=O

—
(=]

p—
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N

ot
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High-Speed CMOS Logic MN74HC Series

MN74HC533/MN74HC533S

MN74HC533/MN74HC533S

Octal TRI-STATE D-Type Latches with Inverting Outputs

B Description

MN74HC533/MN74HCS33S  contain eight high-speed D-type
latches with inverting tri-state outputs. High output driving
capability and tri-state outputs are suitable for the use of a
common bus line in a bus utilized system.

When output disable input is LOW and latch enable input is
HIGH, the output outputs the inverting data input state.
When latch enable is LOW, the data input data is held in the
output until when latch enable input becomes HIGH.

When output disable input is HIGH, all outputs become high
impedance state regardless of the state of other inputs and data
hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

B Truth Table

Output Control Enable G D Output
L H H L
L H L H
L L X Qo
H X X Hi-Z

Note:

1. x: Either HIGH or LOW; it doesn’t matter

2. Hi-Z: High impedance

3. Qo: Q level prior to determination of input condition shown in
tabel

B Logic Diagram

P-5

20-pin plastic DIL package

P-6

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

oc[] ~ ve
ek T B
DOE'L '.. ik ED7
p1[4}] &) 6
GIE]_ OLC—, C E—Q-G
G il L
D2[7} SR {14 Ds
D3[BY[ 8y |65 D4
Q3[eh &9l < Qe
GND[I0 (]EG

Control

MG hGhGGEH
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High-Speed CMOS Logic MN74HC Series MN74HC533/MN74HC533S

B Absolute Maximum Ratings

Parameter Symbol Rating Urit
Supply voltage Vee —0.5~+7.0 \'
Input/output voltage Vi, Vo —0.5~Vee+0.5 \Y%
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Ice, Ten +70 mA
Storage temperature range Tstg —65~+150 c
Ta=—40~+60T 400
MN74HC533 - Py mW
P.owter ) Ta=+4+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60C 275
MN74HC533S - Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol YCC Ta=25TC Ta=—40~+85T| Unit
(V) Vi Io
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 Ve [—20.0| uA | 4.4 4.5 4.4
Output HIGH voltage Vor 6.0 or |—20.0] #A | 5.9 6.0 5.9 \Y%
4.5 Vi | —6.0f mA | 3.86 3.76
6.0 —7.8| mA | 5.36 5.26
2.0 20.0 uA 0.0 0.1 0.1
4.5 Vin 20.0| uA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| pA 0.0 0.1 0.1 A%
4.5 ViL 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 HA
¥ Vi=Vmor ViL
Sstate outputoffstate |y, | 6.0 N, +0.5 +5.0| wA
Quiescent supply current| Icc 6.0 Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC533/MN74HC5335

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol X?)C Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time trin 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall tume trHL 4.5 6 15 19 ns
6.0 13 16
Propagation time ¢ 2.0 13 100 125
D—Q (L—H) PLH 4.5 20 25 ns
6.0 17 21
. 2.0 100 125
Propagation time
D@ (HeL) 318 4.5 12 20 25 ns
6.0 17 21
P tont 2.0 125 155
ropagation
. p'ja © "‘Qle(L | ten | 45 4| 25 31 ns
nable G 6.0 21 26
o 2.0 125 155
I;:rop:?atu();n tuie(H 0 tpuL 4.5 15 25 31 ns
nable G=Q 6.0 21 26
3stat font 2.0 125 155
-state propagation time
H ;) pag tpuz 4.5 RL=1kQ 14 25 31 ns
6.0 21 26
. 2.0 125 155
3-state propagation time
teLz 4.5 RL=1kQ 10 25 31 ns
(L—2Z)
6.0 21 26
. 2.0 100 125
3-state propagation time
tpzu 4.5 RL=1kQ 10 20 25 ns
(Z—H)
6.0 17 21
3 stat ion tim 2.0 100 125
state propagation time
propag tos | 45 | Ru=1k0 12| 20 25 ns
(Z—L)
6.0 17 21
2.0 75 95
Minimum Set-up time tu 4.5 6 15 19 ns
6.0 13 16
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0 0
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High-Speed CMOS Logic MN74HC Series MN74HC533/MN74HC533S

@ Switching Time Measuring Circuit and Waveforms

(1) trm, tmo, teus/tea( D—Q)
1. Measuring Circuit 2. Waveforms

Vee

P.G. /l(— TOutput6
EG Cu
o |t

(2) tew/ teul EG—Q), tsu
1. Measuring Circuit

[S]
2l

P.G. —D

ol
O
o
=1
g
5
ol

(3)temz, tezn

1. Measuring Circuit 2. Waveforms
=6n <=6ns
Vee ~ Vi
A 90% 90% cc
oC ?250 % 50%
3R, _ 10% 10% GND
D Q l oQutput Q tpzL
=Vcc
EG ICL Q \kso%
A
oC tpzy ot
vo. |— - Vo
Q 50 %
(4] teiz, tezL ~GND

1. Measuring Circuit
Vee

2. Waveforms

See above [3] 2. for waveforms.

P.G.
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High-Speed CMOS Logic MN74HC Series

MN74HC534/MN74HC534S

MN74HC534/MN74HC534S

Octal TRI-STATE D-Type Flip-Flops with Inverting Outputs

B Description

MN74HC534/MN74HCS34S contain eight high-speed D-type flip-
flops with inverting tri-state outputs. High output driving capabil-
ity and tri-state outputs are suitable for the use of a common bus
line in a bus utilized system. D input data satisfying set-up time is
inverted and transferred to the output on the positive going edge
of clock input.

When output disable input is HIGH, all outputs become high
impedance state regardless of the state of other inputs and data
hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

B Truth Table

P-5

P-6

20-pin Panaflat package (SO-20D)

Input Output
Output Control CLK D Q
L A H L
L e L H
L L x Qo
H X X Hi-Z
Note: )
1./ Data nput 1s transferred to output on the negative-going
edge from LOW to HIGH of the clock
2. X: Either HIGH or LOW; it doesn’t matter
3. Qo: Q level prior to determination of mput condition shown in
table

4. Hi-Z: High impedance

B Logic Diagram

Pin Configuration (top view)

ol Elvee
60@ %;LI_ Ol 367

Do BB Eipi g 7
o1 Eps B 7] 06
Q1 EHEE=2liE Q6
B 153 ) =
DZEu%L b EDS
D3[E] DCLR)||[cLKD 13] D4
6_3@ Q 0C 0C Q EG“
GND[I] “o—{TIJCcLK

&

-

Output

Control

[



High-Speed CMOS Logic MN74HC Series MN74HC534/MN74HC534S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \
Input/output voltage Vi,Vo —0.5~Ve +0.5 \
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74HC534 Py mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC534S Py mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Veo 1.4~6.0 \Y
Input/output voltage Vi,Vo 0~Vee \4
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr,tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ;/\j)‘ vl o Ta=257C Ta=—40~+85C|  Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 6.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 Vih |—20.0] A | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| mA 5.9 6.0 5.9 \%
4.5 ViL | —6.0f mA | 3.86 3.76
6.0 —7.8/ mA | 5.36 5.26
2.0 20.0( HA 0.0 0.1 0.1
4.5 Viu 20.01 HA 0.0 0.1 0.1
Qutput LOW voltage VoL 6.0 or 20.0| HA 6.0 0.1 0.1 \'
4.5 ViL 6.0 mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current L 6.0 | Vi=Vec or GND +0.1 £1.0 KA
¥ Vi=Vior ViL
Sstate outputoffsate |1, 1 6.0 V;=V'CC oD +0.5 +5.0| A
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC534/MN74HC534S

B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)

v Temperature Condition
Parameter Symbol ce Test Conditions Ta=25C Ta=—40~+85C| Unit
W min. typ. max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time t THL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 "
CLK—Q (L—H) teLu 4.5 30 ns
6.0
2.0 125 155
Propagagon time t puL 4.5 15 25 31 ns
CLK~Q (H~L) 6.0 21 26
L 2.0 150 190
3-state propagation time
(He2) tpuz 4.5 RL=1kQ 17 30 38 MH:z
6.0 26 33
L 2.0 150 190
3-state propagation time
teLz 4.5 RL=1kQ 17 30 38 ns
(L—2)
6.0 26 33
. 2.0 100 125
3-state propagation time
tezu 4.5 RL=1kQ 12 20 25 ns
(Z—H)
6.0 17 21
o 2.0 100 125
3-st;te |:opagatlon time tozL 45 Ri=1k Q 13 20 2 ns
(Z~L) 6.0 17 21
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0
2.0 6 4
Maximum clock frequency|  f, .. 4.5 30 49 24 ns
6.0 35 28




High-Speed CMOS Logic MN74HC Series - MN74HC534/MN74HC534S

® Switching Time Measuring Circuit and Waveforms
(1) trn, tmae, teen/teu( CLK—Q), tsu, fmax ty

1. Measuring Circuit 2. Waveforms
Vee <6ns <6ns
90 % 90 %
a D ¥509% 50%
P.G. § D Imf thftes
5 ‘ ol pnget—ta- —oHHa-<6ns
S 90 % 90 %
P.G. 8 >CLK  Q Output Q 10% V105
= )
C. tpLy —J teuL
l _ 90% 50% 5092/0
Q 10% 16%
te—{THL "_I.‘tTLH
(2) teuz, tezu
1. Measuring Circuit 2. Waveforms
Vce <6ns <6ns
‘ Vee oc ( 0% 909%; Vee
D /A'50% 50%
—10% 10%*——— GND
tpLz tpzL
_ — \ =Vcc
Output Q / o,
P.G. put Q 0% K50% .
— tonz ] trzu
T 90% Vou
PG Q 50 %
_ ~GND

(3) tpiz, tezL

1. Measuring Circuit 2. Waveforms

See above [2] 2. for waveforms.

,ﬁD

PG }—CLK Q Output Q

RL CL

P.G I
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High-Speed CMOS Logic MN74HC Series

MN74HC540/MN74HC540S

MN74HC540/MN74HC540S

Inverting Octal TRI-STATE Buffers Line Drivers

W Description

MN74HC540/MN74HCS540S are inverting octal tri-state buffers
line drivers. Large current output make possible high-speed
operation for driving a large capacity bus line. When one of 3-state
control input (G1, G2) operated as 2 inputs NOR is “H”, 8 outputs
become high impedance.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

M Truth Table

Input Output
G1 G2 An Yn
L L L H
L L H L
X H X Z
H X X Z

Note:
1. x: Either HIGH or LOW; doesn’t matter
2. Hi-Z: Hi-Impedance

M Logic Diagram
G2 Yo Y1 Y2 Y3 Y4 Y5 Y6 Y7

20-pin plastic DIL package

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

cT[L} 7 20) Ve,
Ao[Z] ES LEW

A1[3] 18] Yo

Az[z—‘jf./ 17] Y1

Azg—l_[,x/ 16 v2
e
—l_g

A4[6] 15 Y3
A5[7] 14] Y4

A6 [E_’ 13 Y5
l\( E Y6

a7[9)] >
GND@L‘—%—E Y7

ARAAAAR

Gl A0 Al A2 A3 A4 A5 A6 A7
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High-Speed CMOS Logic MN74HC Series MN74HC540/MN74HC5405

W Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee -0.5~+7.0 \%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Iix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 °C

MN74HC540 | ras 0= +E0C Pp 40 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—-40~+60°C 275

A0S I Y60~ +85°C o ccrease to 200mW at the rate of 3.8mWFC| ™

B Operating Conditions

Parameter Symbol VecV) Rating Unit
Operating supply voltage Vee 1.4~6.0 A
Input/output Vi, Vo 0~Vce v
Operating temperature range Ta —40~+85 °C
Vee=2.0V 0~1000 ns
Input rise and fall time te, t Vee=4.5V 0~500 ns
Vec=6.0V 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(I{,:‘): v I Ta=25°C Ta=—-40~+85°C| Unit
! © [Unit | min. | typ. | max. | min. | max.
2.0 1.5 1.5 \Y%
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2 A"
2.0 0.3 0.3 v
Input LOW voltage Vo 4.5 0.9 0.9 \Y%
6.0 1.2 1.2 A%
2.0 —20.0 | A 1.9 2.0 1.9 v
4.5 Vi —-20.0 | upA 4.4 4.5 4.4 v
Output HIGH voltage Vou 6.0 or -20.0 [ uwA 5.9 6.0 5.9 \Y%
4.5 Vi —6.0 | mA 3.86 3.76 \Y%
6.0 —-7.8| mA 5.36 5.26 \'
2.0 20.0 | uA 0.0 0.1 0.1 \'
4.5 Vi 20.0 [ wA 0.0 0.1 0.1 \Y%
Output LOW voltage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 \Y%
45 | v 60| mA 0.32 0.37 v
6.0 7.8 | mA 0.32 0.37 \Y%
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0| uA
3state output offstate |y, 0.6 VXI:\YCIE o Vo +0.5 50| A
Quiescent supply current|  Icc 6.0 | Vi=Vcc or GND, Ip=0 8.0 80.0 nA
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High-Speed CMOS Logic MN74HC Series MN74HC540/MN74HC5405

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \&)‘ Test Conditions Ta=25°C Ta=—-40~+85°C| Unit
min. typ. max. min. max.
2.0 28 75 95
Output rise time tTLH 4.5 12 15 19 ns
6.0 10 13 16
2.0 22 75 95
Output fall time tTHL 4.5 9 15 19 ns
6.0 7 13 16
i 2.0 39 90 115
(- Pagation time oy | 45 1| 18 23| ns
6.0 12 15 20
o 2.0 40 90 115
(- pagation time o, | 4.5 | 18 23| ns
6.0 11 15 20
3-stage output off 2.0 46 140 175
leakage current tpHz 4.5 RL=1kQ 22 28 35 ns
(H-2) 6.0 19| 2 30
3-stage output off 2.0 4 140 175 fe—
leakage current tpLz 4.5 R.=1kQ 17 28 35 ns e
=2 6.0 9| 2 30 =
3-stage output off 20 62 140 175
leakage current tpzu 4.5 R.=1kQ 23 28 35 ns
Z-H) 6.0 18 30
3-stage output off 2.0 62 140 175
leakage current tpzL 4.5 R.=1kQ 23 28 35 ns
-1 6.0 18] 30
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High-Speed CMOS Logic MN74HC Series MN74HC540/MN74HC540S

® Switching Time Measuring Circuit and Waveforms

(1) trim, tTae, tein, teuL
1. Measuring Circuit 2. Waveforms

Input

PG Output (90% —90%N]
Output ' 50%, 50%
10%4 10%
;];C' trin tra |
e

(2) tpuz, trzu
1. Measuring Circuit 2. Waveforms (teuz, tezn, teiz, tezi)

<6ns =6ns
PG

Ql

Output

(3) teLz, tpzL
1. Measuring Circuit

P G.
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ngh-Speed CMOS Logic MN74HC Series MN74HC541/MN74HC541S

MN74HC541/MN74HC541S

Octal TRI-STATE Buffers Line Drivers

B Description

P-5
MN74HC541/MN74HC5418S are octal tri-state buffers line drivers.
Large current output make possible high-speed operation for
driving a large capacity bus line. When one of 3-state control input
(G1, G2) operated as inputs NOR is “H”. 8 outpurs become high
impedance
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity. 20-0m plastic DIL package
Same pin configuration and function as the standard 54LS/74LS pn e packes
logic family. P-6
B Truth Table
Input Output 20-pin Panaflat package (SO-20D)
G1 G2 An Yn
I[j i: :I I: Pin Configuration (top view)
x H x z Gt S 2] Vee
H X X Z AOE ‘ ' —@G—Z
Note: A3 18] YO
1. x: Either HIGH or LOW; doesn’t matter E—I—L_r// :I
2. Hi-Z: Hi-Impedance AZE 17] Y1
A3 E_\_Lr;/ 16) v2
A4[6] 15 Y3
B Logic Diagram A5 E_‘_LI% 1) v4
G2 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
A6 (8] 13] Y5
A7[_?__\_‘—(% 2] v6
GND[19) %@ Y7

AAAAAAAA

GT A0 Al A2 A3 A4 A5 A6 A7
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High-Speed CMOS Logic MN74HC Series MN74HC541/MN74HC541S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —-0.5~+7.0 A
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current I +20 mA
Output parasitic diode current Iok +20 mA
Output current Io +35 mA
Supply current Icc, Ienp *70 mA
Storage temperature range Tstg —65~+150 °C
Ta=—40~+60°C 400
Power MNTA4HC541 Ta=+60~+85°C Fo Decrease to 200mW at the rate of 8mW/°C mW
dissipation Ta=—40~+60°C P 275 W
MN74HC5415 Ta=+60~+85°C b Decrease to 200mW at the rate of 3.8mW/°C m

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \'
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range Ta —40~+85 °C
VCC=2.0V 0~1000 ns
Input rise and fall time [ Vce=4.5V 0~500 ns
Vee=6.0V 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(’\C,)C v . Ta=25°C Ta=—40~+85°C| Unit
! Unit min. typ. max. min, max.
2.0 1.5 1.5 v
Input HIGH voltage Vi 4.5 3.15 3.15 v
6.0 4.2 4.2 \%
2.0 0.3 0.3 A%
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2 \Y%
2.0 —-20.0 | uA 1.9 2.0 1.9 \'
4.5 Vi -20.0 | wmA 4.4 4.5 4.4 A%
Output HIGH voltage Vou 6.0 or -20.0 | uA 5.9 6.0 5.9 A
4.5 Vi +6.0 | mA 3.86 3.76 A%
6.0 -7.81 mA 5.36 5.26 \Y%
2.0 20.0 | pA 0.0 0.1 0.1 v
4.5 Vi 20.0 | uA 0.0 0.1 0.1 v
Output LOW voltage VoL 6.0 or 20.0 | A 0.0 0.1 0.1 A
45 | vy 6.0| mA 0.32 0.37 \
6.0 7.8 mA 0.32 0.37 \Y
Input current I 6.0 Vi=V¢c or GND +0.1 *1.0 nA
>state output offstate |y, 0.6 VZI:\}L m o L +0.5 +50| pA
Quiescent supply current|  Iec 6.0 | Vi=V¢c or GND, Ip=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC541/MN74HC5415

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C; =50pF)

Temperature
Parameter Symbol \(]\L,‘)' Test Conditions Ta=25°C Ta=-40~+85°C| Unit
min. typ. max. min. max.
2.0 27 75 95
Output rise time trLy 4.5 12 15 19 ns
6.0 10 13 16
2.0 26 {° 75 95
Output fall time tTHL 4.5 10 15 19 ns
6.0 7 13 16
o 2.0 33 90 115
(Pagation time oy | 45 13| 18 23| ns
6.0 11 15 20
o 2.0 36 90 115
(1 Pagation time o, | 45 13 18 23| s
6.0 10 15 20
3-stage output off 2.0 42 140 175
leakage current tpHz 4.5 R =1kQ 23 28 35 ns
EH-7) 6.0 0| 2 30 —
3-stage output off 2.0 40 140 175 ==
leakage current tpLz 4.5 R =1k 16 28 35 ns P—
-2 6.0 13 30 =
3-stage output off 20 59 140 175
leakage current tpzu 4.5 R.=1kQ 21 28 35 ns
) 6.0 17| 30
3-stage output off 2.0 63 140 175
leak current tpzL 4.5 R.=1kQ 22 28 35 ns
@-L) 6.0 17| 24 30
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High-Speed CMOS Logic MN74HC Series MN74HC541/MN74HC541S

® Switching Time Measuring Circuit and Waveforms

(1) trim, tTue, teLw, teuL
1. Measuring Circuit 2. Waveforms

Vee

Input
10%

Output

(2) teuz, trzu
1. Measuring Circuit 2. Waveforms (tPHz,tPZH,tPLz,thL>

<6ns =6ns
PG
90%\ Vee
50%
0
c \LIOA GND
tes
=~Vcc
Oupst Output \RSO% v
oL
Von
Output

~GND

(3) teLz, trzL
1. Measuring Circuit

1kQ
Input Output

GND l‘;'
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High-Speed CMOS Logic MN74HC Series

MN74HC563/MN74HC563S

MN74HC563/MN74HC563S

Octal TRI-STATE D-Type Latches with Inverting Outputs

M Description

MN74HC563/MN74HC563S contain eight high-speed D-type
latches with inverting tri-state outputs. High output driving
capability and tri-state outputs are suitable for the use of a
common bus line in a bus utilized system.

When output disable input is LOW and latch enable input is
HIGH, the output outputs the inverting data input state.
When latch enable is LOW, the data input is held in the output
until when latch enable input becomes HIGH.

When output disable input is HIGH, all outputs become high
impedance state regardless of the state of other inputs and data
hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

P-5

20-pin plastic DIL package

P-6

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

\_/
oci—P—

W Truth Table ¢ 20 Vee
Input Output po[z] 2 T} _]—E(_QO
Output Control Enable G D Q I: b b t_—[____l
D1|3 . 18|Q1
L H H L Ok ‘t‘[_ :
L H L H pofaf- =T a2
= -( b
L L X Qo DSE D _t-l_E(jg
H X X Hi-Z , o H
: D4[E]- =t oA
Note: e ; 1 _
1. x: Either HIGH or LOW; 1t doesn’t matter ps[7] » —E 14Q5
2. Hr-Z: High impedance DGIE ' 13’]66
3. Qo: Q level prior to determination of input condition shown in . _ﬁ—L
table D7r£ Zz](_ﬂ
6ND[1o LE|E(;
B Logic Diagram
Do D1 D2 D3 D4 D5 D6 D7
[l e e e e
D D D D D D D D
c_'l GQ_] G_-I ¢ 9 G__] ¢ Lo [ 69
Enable o[>0 i 1 1 T T T b Y
[—-T !—T / / J—V
Output
Control >0 L L ' L ' ' ' L
o 0 i 9 R o o o
Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC563/MN74HC5635

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+47.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Iee, Iown +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC536 - P mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC536S = Py mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

H Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \4
Input/output voltage Vi, Vo 0~Vee N
Operating temperature range Ta —40~+385 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol YC; vi | L Ta=25T Ta=—40~+85C| Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu. 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vin |—20.0| xA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |{—20.0| A | 5.9 6.0 5.9 \Y%
4.5 Vi. | —6.0) mA | 3.86 3.76
6.0 — 7.8/ mA | 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 Vi 20.0{ HA 0.0 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.01 MA 0.0 0.1 0.1 \Y
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current Ii 6.0 Vi=Vc¢e or GND +0.1 +1.0 MA
Sstate outputoffstate | 1, | 6.0 z'z_‘il"f"’r V(I;I&D +0.5 +5.0| uA
o=Vcc or
Quiescent supply current Icce 6.0 Vi=V¢c¢ or GND, [o=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series

MN74HC563/MN74HC563S
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Vi Temperature
Parameter Symbol (\(;(): Test Conditions Ta=25T Ta=—40~+85C| Unit
min typ. | max. | min. | max.
2.0 75 95
Output rise time trin 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall tme truL 4.5 6 15 19 ns
6.0 13 16
. 2.0 100 125
Propagation time ¢ 45 12 2 25
D—G (L—H) PLH . ns
6.0 17 21
Propagation time ig 100 125
D—’a (H-’L) tpuL . 12 20 25 ns
6.0 17 21
E Propagation time 2.0 125 155
Enable G~Q(L—H) | tm# | 43 51 2% 31 ns
6.0 21 26
E Propagation time jg 125 155
— t .
Enable G~Q(H~L)| " B % 31 ns
6.0 21 26
3-state propagation time 2.0 125 155
(Ho2) tpHz 4.5 RL=1kn 14 25 31 ns
6.0 21 26
L 2.0 125 155
3-state propagation time
triz 4.5 RL=1kn 10 25 31 ns
(L—2)
6.0 21 26
3-state propagation time 2.0 100 125
(Z—H) tpzu 4.5 | Ru=1kQ 9 20 25 ns
6.0 17 21
3-state propagation time ¢ 2.0 R y 125 155
(Z—L) PZL 4.5 L=1kQ 13 25 31 ns
6.0 21 36
2.0 100 125
Minimum Set-up time tey 4.5 1 20 25 ns
6.0 17 21
2.0 — 0 1}
Minimum Hold time th 4.5 — 0 0 ns
6.0 — 0
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC563/MN74HC5635

® Switching Time Measuring Circuit and Waveforms
(1) truw, tae, tew/tea(D—Q)
1. Measuring Circuit (tpLy,tpyL) 2. Waveforms

Vee

PG. D OutputQ

oC

il

=6ns =6ns

2l

50 %
10% 10%
tTLH
truL
(2) teun/ten( EG—Q)
1. Measuring Circuit (tppy,tpyr) 2. Waveforms
=6ns <6ns
PG. D Q Output Q
C.
e | %
0oC
Q 90%N 509 5094|207
10% 10%
trHL trLH
(3) teuz, tezu
1. Measuring: Circuit (tppy,tpyr) 2. Waveforms

Vee

>
S
S

oOQutput Q

L
I

v |—

(4) terz, trz
1. Measuring Circuit (tppp,tpur) 2. Waveforms

Vee See above [3] 2. for waveforms.

RLICL
(016

P.G. __I

Output Q

o
2l
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High-Speed CMOS Logic MN74HC Series

MN74HC564/MN74HC564S

Octal TRI-STATE D-Type Flip-Flops with Inverting Outputs

MN74HC564/MN74HC564S

M Description

MN74HC564/MN74HC564S  contain eight high-speed D-type
latches with inverting tri-state outputs. High output driving
capability and tri-state outputs are suitable for the use of a
common bus line in a bus utilized system. D input data satisfying
set-up time is inverted and transferred to the output on the,positive
going edge of clock input.

When output disable input is HIGH, all outputs become high
impedance state regardless of the state of other inputs and data
hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

B Truth Table

Input Output
Output Control CLK D Q
L e L L
L e H H
L L X Qo
H X X Hi-Z
Note:
1._/: Data input 1s transferred to output on the positive-going
edge from LOW to HIGH of the clock
2. X: Either HIGH or LOW; 1t doesn’t matter
3. Qo: Q level prior to determination of input condition shown in
table
4. HI-Z: Highmpedance

B Logic Diagram

P-5

20-pin plastic DIL package

P-6

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

\/
oc[it<> 20 Ve
Dof[2 D q 19]Q0
E CLK OD) — j—-
DS e
D2l 4HHp = —171Q2
I B ey e
gy g 1] Q EQ3
D5E—\_" IéLK OQ EQ5
p7[E] b oH—12Qr
GND[D] [RELE O o HTTICLK

Do D1 D2 D3 D4 D5 D6 D7
T I b T [ L e
;}LK_Q ;}LKQ ;:LKQ— SLKQ gLKCS ;,LK CLKQ CLK6
o T
4

Output

Control

i1

JHLIEHIEE



ngh-Speed CMOS LOgiC MN74HC Series MN74HC564/MN74HC564S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+47.0 \%
Input/output voltage Vi, Vo —0.5~Ve.+0.5 \%
Input protection diode current I +20 mA
Output parasitic diode current Tok +20 mA
Output current Io 435 mA
Supply current Tee, Town +70 mA
Storage temperature range Tstg —65~+150 C
MN74HCS64 | 20 +60T Py 400 mW

Power Ta=4+60~+85TC Decrease to 200mW at the rate of SmW/°C
stOn | iNaHCssas | =40~ +60T Py 275 mW

Ta=+60~+4+85TC Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Ve 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vce \
Operating temperature range T, —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
' 6.0 0--400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Xj; vi |t Ta=257C Ta=—40~+87| Unit
Unit | min. typ. | max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi, 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0] A | 1.9 2.0 1.9
4.5 Vih |—20.0| pA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| KA 5.9 6.0 5.9 \%
4.5 Vi, | —6.0{ mA | 3.86 3.76
6.0 — 7.8 mA | 5.36 5.26
2.0 20.0| HA 0.0 0.1 0.1
4.5 Vin 20.0| MA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| MA 0.0 0.1 0.1 \Y%
4.5 Vit 6.0 mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current It 6.0 Vi=Vcc or GND +0.1 +1.0 MA
_ Vi=Vinor Vi
state outputoffstate |, | 4.0 v:)=v|:<, s G“ND +0.5 +5.0|  wA
Quiescent supply current Ice 6.0 Vi=Vce or GND, Io=0 8.0 80.0 MA
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ngh-Speed CMOS Logic MN74HC Series MN74HC564/MN74HC564S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol Vi ) Test Conditions Ta=25C Ta=—40~+85C Unit
ce min. typ. | max. | min. | max.
2.0 75 95
Output rise time tTim 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
L 2.0 125 155
Propagation time ¢ s 16 2 3 ns
CLK—Q (L—H) oA ‘
6.0 21 26
Propagation time . ig " 125 125
— . 1 ns
CLK—Q (H—L) it 5
6.0 21 26
L 2.0 150 190
3-state propagation time
truz 4.5 RL=1kQ 15 30 38 ns
(H—Z)
6.0 26 33
3-stat tion ti 2.0 150 190
-state propagation time
L ;) P tpLz 4.5 | RL=1kQ 18 30 38 ns
6.0 26 33
3-state propagation time 2.0 125 155
tzn 45 | Ru=1k0 13 25 31 ns
(Z—H)
6.0 21 26
. 2.0 125 155
3-state propagation time
tpz 4.5 RL=1kQ 15 25 31 ns
(Z—L)
6.0 21 26
2.0 100 125
Minimum Set-up time tsu 4.5 1 20 25 ns
6.0 17 21
2.0 — 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 —
2.0 6 4
Maximum clock frequency|  fmax 4.5 30 42 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC564/MN74HC5645

® Switching Time Measuring Circuit and Waveforms

(1) trn, tae, teus/teu(CLK—=Q), tsus th, fmax

1. Measuring Circuit (tppLp,tent) 2. Waveforms

Vee _S.Gri_
2
PG | D L 10%
- % tSIJ
g le=6ns
P.G. 8 >CLK  Q Output Q L 100"
Q
~ CL tpHL
il o
0 %
109%
fe—tTHL - trin
(2) tpuz, teza
1. Measuring Circuit (tppy,teHL) 2. Waveforms
Vce
Vee <6ns =6ns
D oc /0% 90% Vee
0%/ 5% %
— 0% ke GND
" tpzL
P.G tpLz
Q
PG. Q

(3) truz, tez

1. Measuring Circuit (tpLu, tpHL) 2. Waveforms

See above [2] 2. for waveforms.

PG. —CLK Q Output Q

RL Co

P.G. I
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MN74HC573/MN74HC573S

Octal TRI-STATE D-Type Latches

B Description P-5
MN74HC537/MN74HCS573S  contain eight high-speed D-type
latches with tri-state outputs. High output driving capability and
tri-state outputs are suitable for the use of a common bus line in a
bus utilized system.

When output disable input is LOW and latch enable input is
HIGH, the output outputs the data input state.

When latch enable is LOW, the data input data is held in the
output until when latch enable input becomes HIGH.

When output disable input is HIGH, all outputs become high
impedance state regardless of the state of other inputs and data 20-pin plastic DIL package
hold circuits.

Adoption of a silicon gate CMOS process has made possible low P-6
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic

family.
il 20-pin Panaflat package (SO-20D)
Pin Configuration (top view)
B Truth Table \_J
Input Out put ocf1] ' P IEVCC
Output Control G D Q D OE — —{t 19]Qo
L H H H y o S|
R pmr=t e T BN
L H L L oL Tp ‘Lj
D2} 4 17]Q2
L L X Qo g _?:‘L
H X X Hi-Z D3[5] Ko 16]Q3
[ o)
Note: D4[6] =] 15]Q4
1. x: Either HIGH or LOW; it doesn’t matter b P —L
2. Hi-Z: High impedance ps[7] ‘t 14]Qs
3. Qo: Q level prior to determination of input condition shown in 3 E _,_ E
table D68 lEQ(B
p7[9] 12]Q7
B Logic Diagram GND[1 11]EG
Do D1 D2 D3 D4 D5 D6 D7
L o L ? L ‘ L
“Ip D - D L D D Lip D

do
ol
1
- [a}
ol
J
do
ol
L]
()
2l
L]
do
O
T
L do
ol
]
- )
O
1
Ldo
ol

Enable

Output O—Dc . . . . ﬁ

Control

[




High-Speed CMOS Logic MN74HC Series

MN74HC573/MN74HC573S
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \"
Input protection diode current Iix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC573 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dsshaton | \iN7ancs73s | =40~ +60T Po 27 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y,
Input/output voltage Vi, Vo 0~Vec \
Operating temperature range Ta —40~+485 C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
M DC Characteristics (GND=0V)
Vee Test Conditions Temperature
Parameter Symbol W i o Ta=25TC Ta=—40~+85C Unit
Unit | min typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 A%
6.0 1.2 1.2
2.0 —20.0| upA 1.9 2.0 1.9
4.5 Vin |—20.0| wA 4.4 4.5 4.4
Output HIGH voltage Von 6.0 or |—20.0| A | 5.9 6.0 5.9 A
4.5 Vi | —6.0| mA | 3.86 3.76
6.0 —7.8| mA 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0| wA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0 uA 0.0 | 0.1 0.1 \'
4.5 ViL 6.0 mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current Ii 6.0 Vi=Vcc or GND +0.1 +1.0 HA
gl-;rtaet:toutput off state Toz 6.0 Vi=Vmor Vo 0.5 +5.0 4A
Vo =Vcc or GND
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA

Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC573/MN74HC573S
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Vee Temperature
Parameter Symbol W) Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. max.
2.0 75 95
Output rise time tTLH 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 100 125
D—Q (L—H) tPLH 4.5 11 20 25 ns
6.0 17 21
Propagation time 2.0 100 125
D—Q (H—L) tPHL 4.5 12 20 25 ns
6.0 17 21
Propagation time 2.0 125 155
Enable G—Q(L—~H) tPLH 4.5 15 25 31 ns
6.0 21 26
. 2.0 150 190
Propagation time PHL 45 16 30 38 ns
Enable G—Q (H~L) 6.0 26 33
3-state propagation time 2.0 125 155
tpuz 4.5 RL=1kQ 10 25 31 ns
(H—2)
6.0 21 26
o 2.0 125 155
3-state propagation time toLz 45 RL=1kQ 9 25 31 ns
(L~2) 6.0 21 26
3-state propagation time 2.0 100 125
tpzH 4.5 RL=1kQ 9 20 25 ns
(2=H) 6.0 17 21
3-state propagation time 2.0 100 125
tpzL 4.5 RL=1kQ 11 20 25 ns
(z-L) 6.0 17 21
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0
Mimmum Hold time th 4.5 — ns
6.0 —
—345— Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC573/MN74HC573S
® Switching Time Measuring Circuit and Waveforms
(1) triw, traw, teen/tent (D—Q) , tsu th
1. Measuring Circuit (tppy,tpyr) 2. Waveforms
<6ns <6ns

D Q ——I—O OutputQ

c
EG J;L

oC

il

(2) teLu/teuL (EG—Q)

1. Measuring Circuit (tppp,tpur)

D Q —I—'OOutput Q
EG~ ;CL

oC

(3) tpuz, tpzu

1. Measuring Circuit (tppy,tprr)

Vee

D Q Output Q

c
EG R,_l -
oc

(4) tpLz, tpzL
1. Measuring Circuit (tpLH,tpHL)

Vee

D Q OutputQ

EG lCL

ocC

2. Waveforms

§|Gr s
I
90%
D oo,
10%
tSIJ
r <6ns
EG
50%
-7 10%

Lorn

2. Waveforms

2. Waveforms

See above [3] 2. for waveforms.
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High-Speed CMOS Logic MN74HC Series MN74HC57 4/MN74HC574S

MN74HC574/MN74HC574S

Octal TRI-STATE D-Type Flip-Flops

B Description P-5
MN74HC574/MN74HC574S contain eight high-speed D-type flip-
flops with trip-state outputs. High output driving capability and
tri-state outputs are suitable for the use of a common bus line in a
bus utilized system.

D input data satisfying set-up time is inverted and transferred to
the output on the rising edge of clock input.

When output disable input is HIGH, all outputs become high
impedance state regardless of the state of other inputs and data
hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can P-6
be directly drive. Resistors and diodes are provided in Ve and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as standard 54LS/74LS logic
family.

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)
B Truth Table

Input Output
Output Control CLK D Q U
L £ H H oc[l}-4> 200V
L £ L L Dol'z TR EQO
L L < Qo p1EH CLK OD)| “‘EQI
- bCLR OD)
H X X Hi-Z DZE— —T7q2
D3G} LLK 0P | i o3
Note: "Lk OD)
i D4[6}Hp ~1
1. £ Data input is transferred to output on the negative-going 6 Q4
edge from LOW to HIGH of the clock DSE‘L pCLK ODf— | —EQ5
2. X: Either HIQH or LOW; it C?oesn’t matter DGE— — b Lk Ol EQ(;
3. Qo: Q level prior to determnation of input condition shown CLh OD)
mn table D7Ex—r—-!l>u{ ()ﬂ]—Em
4. Hi-Z: High impedance GND@ (== 1cH ECLK

M Logic Diagram

=
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—_
=]
]
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>
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-
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I 5

cLk | Jeix ek | feix
[
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Q Q Q
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B
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ol
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ngh-Speed CMOS LOgiC MN74HC Series MN74HC574/MN74HC574S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \4
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Ik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Icc, Ienp +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+607C 400
MN74HC574 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of 8mW/°C
dsSton |\ iN7amCs7as | LA 40~ +60C Po 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

W Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vec A%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Vee Test Conditions Temperature
Parameter Symbol V) Vi o Ta=25T Ta=—40~1485C Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
45 | Vi |—20.0| xA | 4.4 45 4.4
Output HIGH voltage Vou 6.0 or |—20.0| A | 5.9 6.0 5.9 \
4.5 Vi | —6.0] mA | 3.86 3.76
6.0 —7.8] mA 5.36 5.26
2.0 20.0 HA 0.0 0.1 0.1
4.5 Vin 20.0| uA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| pA 0.0 | 0.1 0.1 \
4.5 ViL 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current It 6.0 |Vi=Vcc or GND +0.1 +1.0 KA
Sstate outputoffstate | ., | 6.0 Vi=Vis or Vit +0.5 +5.0| uA
Vo=Vc¢c or GND
Quiescent supply current|  Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC574/MN74HC574S

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol ?,\(;; Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. min. | max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tra, | 4.5 6 15 19 ns
6.0 13 ) 16
. 2.0 150 190
Propagation time
tPLH 4.5 14 30 38 ns
CLK—Q (L—H) 6.0 26 33
Propagation time i ’ (5) 1 1 22 1 :(8)
tPHL . ns
CLK—Q (H—L) 6.0 26 33
o 2.0 100 125
Sstate propagationtime | | 45 | R—1k0 1| 20 25| s
(A=2) 6.0 17 21
o 2.0 125 155
3-state propagation time triz 45 Ri=1kQ 14 25 31 ns
(L~2) 6.0 21 26
3-state propagation time 2.0 100 125
tpzu 4.5 RL=1kQ 9 20 25 ns
(Z=H) 6.0 17 21
3-state propagation time 2.0 100 125
tez | 4.5 | Ri=1kQ 11 20 25 ns
(Zz—L) 6.0 17 21
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 -
2.0 6 4
Maximum clock frequency | fmax 4.5 30 59 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC57 4/MN74HC574S

® Switching Time Measuring Circuit and Waveforms

(1) trim, tTae, tein /ten. (CLK—Q), tsu, fmax, th

1. Measuring Circuit (tpLy, tpnr) 2. Waveforms
) =6ns <6ns
e}
8 90% 90%
£ b D #50%  s0%N
] 10% 10%
s tsu | th |
2l beik @ Output Q " |séa - "f‘
3 cL cLK 50% ¢ 0% N[ 50%
& I -/ 10%

(2] teuz, tezu
1. Measuring Circuit (tprn, tpur) 2. Waveforms

Vee
90% 90% Vee
50% 50% N
D ) \10%

oC GND
O Output Q =Vcc
CL 5 \50_% V()L
Q ‘
Vou
50%
~GND

[3 ] teLz,tezL 2. Waveforms

1. Measuring Circuit (tpLp, tpu) See above [2] 2. for waveforms.

Vee
b Ru
>CLK Q Output Q
Ci.
&
P.G.
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High-Speed CMOS Logic MN74HC Series

MN74HC640/MN74HC640S

MN74HC640/MN74HC640S

Inverting Octal TRI-STATE Transceivers

B Description

MN74HC640/MN74HC640S are high speed, inverting bidirection-
al buffers composed of eight 3-state outputs. Input is transferred
bidirectionally, asynchronously through the data bus line. Large
current output makes possible high-speed operation for driving a
large capacity bus line. It has input G where output becomes
enabled at LOW and directional control input DIR.

When DIR input is “H”, data is transferred from input A to output
B. When DIR input is “L”, data is transferred from input B to
output A. The transferred data is inverted.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 45LS/74LS
logic family.

B Truth Table

Enable G Direction Control DIR Operation
L L B data to A bus
L H A data to B bus
H X Hi-Z

Note:

1. X: Either HIGH or LOW; it doesn’t matter
2. Hi-Z: High impedance

B Logic Diagram

ENCO——-
| it At |
1 |
| —o— i
Bo—t—] Lo
|
! i
! |
Y
DIRO———4

P-5

20-pin plastic DIL package

P-6

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

—
DIR |1 20] Vee
Aogmgmc
E 18] B
ot -[7]B1
{16 B2
~H-[15] B3

A3
x2[]
A3 5]
A4 6]

Gk

as[7] o 117] B4
A6 ] i3] B5
a7[3] 17)B6
GND[W) 1] B7

A
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High-Speed CMOS Logic MN74HC Series MN74HC640/MN74HC640S

M Absolute Maximum Ratings

Parameter Symbol Rating Unit
Input/output voltage Vee —0.5~+7.0 \'%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Lik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 T
MN74HC640 |40~ +60T Po 400 mW

gi(;ggzrltion Ta=+60~-+85T Decrease to 200mW at the rate of SmW/°C
MN74HC640§ | o 40~ 60T Py 27 mW

Ta=+60~+85TC Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y
Input/output voltage Vi, Vo 0~Vce \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

M DC Characteristics (GND=0V)

Vee Test Conditions Temperature
Parameter Symbol W V. o Ta=25C Ta=—40~+85C Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 %
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vih |—20.0] pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 | or |—20.0] A |59 6.0 5.9 v
4.5 Vi | —6.0] mA | 3.86 3.76
6.0 —7.8| mA | 536 5.26
2.0 20.0] MA 0.0 0.1 0.1
4.5 Vin 20.0f pA 0.0 | 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| uA 0.0 0.1 0.1 \
4.5 Vi 6.0/ mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
. Vi=Viu or ViL
guitra;t:toutput off state Ioz 6.0 VomVec or GND +0.5 +5.0 rA
Quiescent supply current] Icc 6.0 [Vi=Vecc or GND, Io=0 8.0 80.0 HA




High-Speed CMOS Logic MN74HC Series MN74HC640/MN74HC640S
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
v Temperature
Parameter Symbol | Test Conditions Ta=25C Ta=—40~+85C | Unit
(V) min. typ. max. min. max.
2.0 75 95
Output rise time tTLH 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
2. 100
Propagation time 0 125
tPLH 4.5 10 20 25 ns
(L—H)
6.0 17 21
Propagation time 2.0 8 %
tPHL 4.5 9 15 19 ns
(H—L)
6.0 13 16
o 2.0 125 155
3-state propagation time
tpuz 4.5 RL=1kQ 14 25 31 ns
(H—7Z)
6.0 21 26
. 2.0 150 190
3-state propagation time
trLz 4.5 Ri=1kQ 18 30 38 ns
(L—Z)
6.0 26 33
3 _— 2.0 125 155
-state propagation time thzu 45 RL=1kO 14 25 31 ns
(Z—H) 6.0 21 26
3-stat tion t 2.0 125 155
-(sz e T;Paga 1on time tpoL 45 Ri=1kQ 15 25 31 ns
6.0 21 26
o Switching Time Measuring Circuit and Waveforms
(1) trim, tTHL, teLn, teHL
1. Measuring Circuit (tppp, tpur) 2. Waveforms
ENG <6ns <6ns
Ve Input 95;% 9% Vee
50% 50%
10%1 10% GND
t PHL tpLH
Input Output
PG — % Fo% Von
50%
GND CL Output 10%  10%
VoL
I trHL trin
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High-Speed CMOS Logic MN74HC Series MN74HC640/MN74HC640S

(2] tewz,tez

1. Measuring Circuit (tpLH,tpHL)

ENG

P.G.

(3] tpuz, trzL

1. Measuring Circuit

2. Waveforms

<6ns =6n

/0% 90;/,;3 Vee
50% 50% o,

g t0s ] N0% v
PZL,

\ =Vcc

50%
Output 10% K OVOL

— tpHz Vou
90 %
Output 50%
~GND

2. Waveforms

See above [2] 2. for waveforms.

ENG
P.G.
\itfc
EERL
Input TOutput
GND ICL
Panasonic

—354—



High-Speed CMOS Logic MN74HC Series MN74HC643/MN74HC643S

MN74HC643/MN74HC643S

True-Inverting Octal TRI-STATE Transceiver

B Description P-5
MN74HC643/MN74HC643S  are  high-speed, true-inverting
bidirectional buffers composed of eight 3-state outputs. Input is
transferred bidirectionally, asynchronously through the data bus
line. Large current output makes possible high-speed operation for
driving a large capacity bus line. It has input G where output
becomes enabled at‘.LOW and directional control input DIR.
When DIR input is “H“, data is inverted and transferred from
input A to output B. When DIR input is “L“, data is transferred
from input B to output A.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can P-6
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

20-pin Panaflat package (SO-20D)

Pin configuration (top view)

B Truth Table

2. Hi-Z: High impedance

As[7] {1 B4
A6[8] -] 5
M Logic Diagram A7[9] ?—L—E B6
GND[1} 11 B7

Enable G Direction Control DIR Operation DIR E —~ 20| Ve
L L B data to A bus A0[Z] IENG
L H A data to B bus AIE—F 'QJ—EBO
L x iz VT il
Note: ME‘[‘F QJ—EBZ
1. x: Either HIGH or LOW; 1t doesn’t matter A4E"k‘§< ?’LEBS
e

ENG o—

r————"—r- """ !
| I
| |

1

B : —T—CA

I
! |
\ i
| I PP ]

DIRO——
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High-Speed CMOS Logic MN74HC Series MN74HC643/MN74HC643S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+4150 c
MN74HCG43 | Lo 40~ H60T Pp 40 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dssPAtOn |\ iN7atCeazs | LE= 0~ +60T Po 275 mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40~+485 °C
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Z]‘;C vl . Ta=25T Ta=—40~+85¢ |  Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vii. 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0| A 1.9 2.0 1.9
4.5 Viu |—20.0| xA 44 4.5 4.4
Output HIGH voltage Vou 6.0 or [—20.0| uA 5.9 6.0 5.9 \
4.5 ViL —6.0| mA 3.86 3.76
6.0 —7.8| mA 5.36 5.26
2.0 20.0] KA 0.0 0.1 0.1
4.5 Viu 20.01 uA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HA 0.0 | 0.1 0.1 \Y%
4.5 Viu 6.0 mA 0.32 0.37
6.0 7.8 mA 0.32 0.37
Input current 1§} 6.0 |[Vi=Vcc or GND +0.1 *+1.0 HA
3-state output off state Toz 6.0 Vi=Vin or VL +0.5 +5.0 u“A
current Vo=Vcc or GND
Quiescent supply current|  Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 KA
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High-Speed CMOS Logic MN74HC Series MN74HC643/MN74HC643S
B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)
Temperature
Parameter Symbol Vee Test Conditions Ta=25TC Ta=—40~+85C Unit
v min typ. | max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 7 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tra. | 4.5 6 15 19 ns
6.0 13 16
2.0 75 95
Propagation time trin 4.5 8 15 19 ns
(L—~H) 6.0 13 16
Propagation time 2.0 75 9
tPHL 4.5 8 15 19 ns
(H~L) 6.0 13 16
. 2.0 125 155
3-state propagation time
tPHZ 4.5 RL.=1kQ 14 25 31 ns
(H=2) 6.0 21 26
L 2.0 125 155
3-state propagation time trLz 45 RL=1KQ 13 25 31 ns
(L=2) 6.0 21 26
- 2.0 125 155
3-state propagation time tpzH 45 Ri=1kq 14 25 31 ns
(Z—~H) 6.0 21 26
o 2.0 100 125
3-state propagation time tpaL 45 Ri=1kQ 10 20 25 ns
(z—-L) 6.0 17 21
® Switching Time Measuring Circuit and Waveforms
(1) trw, tTae, teru, tens
1. Measuring Circuit 2. Waveforms
=6ns =6n
-
V
Input 509‘%% 905?%\ "
0% 10%% GND
tTLH {"’””L
S 90 %
Outot 50*7;10;? P o N.10%
PLH tpHL
PHL tpLy
Output 90% S‘S‘SO% 5094 0%
10% 10%
"l—‘-t'rm_ = trin
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC643/MN74HC6435
(2) teuz, trzu
1. Measuring Circuit 2. Waveforms
=6ns <6ns
(0% LN Yee
0 % o
PG. G 10%,?“)Lz St,l,ff oND
=~Vcc
Output 0% \ 50 % v
P.G. t puz tpzu oL
_—— V
Output gok% 50% oH
~GND

(3) teLz, tPzL

1. Measuring Circuit

2. Waveforms

See above [2] 2. for waveforms.

ENG

P.G.
Vce
2RL

I

P.G. nput T Output
GND IC L
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC688/MN74HC688S

MN74HC688/MN74HC688S

8-Bit Magnitude Comparator (Equality Detector)

B Description

MN74HC688/MH74HC688S are high speed magnitude compara-
tor which compare two eight-bit words and indicate equality, when
P = Q output is “L”, it indicates equality. A single input enabling
output at Low level compares words greater than 8 bits, and can be
used for easy dependent connection of multiple stages. This circuit
can be used for decoding of memory blocks enable signal
generated by computer address data.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Truth Table

Input
Data _ P=Q
Enable G

P, Q
P=Q L L
P>Q L H
P<Q L H

X H H

B Logic Diagram
P7
Q7

P6
Q6

P5
Q5

P4

Q4

P3
Q3

P2
Q2

P1
QL

PO
Qo

Go—>Po-

20-pin plastic DIL package

20-pin Panaflat package (SO-20D)

Pin configuration (top view)

CE——] 20] Vee
POIZ—pong Olr=q
Qo[3Qo 7—mla7
Pi[d}—P1 p7{1gp7
Qi[E}a1 qs{IgQs
P2[61—P2 peI—T5lpe
Q2[7}q2 Qs—]Qs
P3[EPs P5[{B]ps
Q3E>_'—Q31>4Q4‘——EQ4

GND[10} L—Em
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High-Speed CMOS Logic MN74HC Series MN74HC688/MN74HC688S

B Absolute Maximum Ratings

Parameter Symbeol Rating Unit
Supply voltage Vee —0.5~+7.0 \'
Input/output voltage Vi, Vo —0.5~Vcet+0.5 A%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~460°C 400
MN74HC 688 Po mW
Power Ta=+60~+485C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC688S Po mW
Ta=+60~-+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit

Operating supply voltage Vee 1.4~6.0 v
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range Ta —40~+4-85 T
2.0 0~1000 ns

Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Vee Test Conditions Temperature
Parameter Symbol W) v, I Ta=25C Ta=—40~+85C Unit
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \Y
6.0 1.2 1.2
2.0 —20.0( MA 1.9 2.0 1.9
4.5 Vie |—20.0] uA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] A | 5.9 6.0 5.9 v
4.5 Vi | —4.0| mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0( xA 0.0 | 0.1 0.1
4.5 Vi 20.0( uA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 0.1 0.1 A%
4.5 ViL 4.01 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 [Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC688/MN74HC688S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol (‘(;)C Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 150 190
P,Q=P-Q(L—H) | v |45 17 | 30 38 ns
6.0 26 33
) 2.0 150 190
Propagation time
P, QP b tPHL 4.5 14 30 38 ns
’ —Q(H~L) 6.0 26 33
o 2.0 100 125
Propagation time ¢ 45 " 20 25
. ns
G=P=Q(L—H) L
6.0 17 21
P . 2.0 100 125
tion tim
Grop;ga 10sz eL tour | 4.5 9 | 20 25 | ns
—Q ) 6.0 17 21
o Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit 2. Waveforms
=6ns =6ns
Vee
Z 9% %N
s 10% 4] 0% 50% N\ 10%
= Input
= - Output tpLH tpHL
P.G £ PQG__
.G. 3 =g
5 IC,_ 50% Ms0%
* }
Output | teuL tpLH
50% 50%
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HIgh-Speed CMOS LOgiC MN74HC Series MN74HC4002/MN74HC4002S

MN74HC4002/MN74HC4002S

Dual 4-Input NOR Gates

B Description

P-1
MN74HC4002/MN74HC4002S contain two 4-input positive isola-
tion NOR gate circuits.
Adoption of a silicon gate CMOS process has made possible a low
power dissipation, a high noise margin equivalent to a standard
CMOS and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum.
LS TTL 10-inputs can be directly driven.
Resistqrs and diodes are provided in Vc and GND for protection 14-pin plastic DIL package
of the input/output against damage by static electricity. Same pin
configuration and function as standard CMOS logic 4000 family. P-2
B Logic Diagram
A 14-pin Panaflat package (SO-14D)
B
Y Pin configuration (top view)
C
D N4
Y1 E , E Ve
a1[z] 13]v2
B1[3] 12] a2
cif4] [11]82
1[5 [10]c2
NCE z]m
GNDE ENC
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+4+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcee+0.5 \Y%
Input protection diode current 1k +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current IccIonp +50 mA
Storage temperature range Tstg —65~+150 C
Ta=—40~+60TC 400
\W
Power MN74HC4002 Ta=+60~+85C Po Decrease to 200mW at the rate of SmW/°C "
dissipation Ta=—40~4+60C 275
MN74HC4002S|— Po mW
Ta==+60~-+85C Decrease to 200mW at the rate of 3.8mW/°C
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4002/MN74HC4002S
M Operating Conditions
Parameter Symbol Ve (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
W DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (V‘j;: Vi I Ta=25T Ta=—40~+85C Unit
Unit | min typ. max. min. | max.
2.0 1.5 . 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 —20.0| pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 Vi | —20.0 uA 5.9 6.0 5.9 A
4.5 —4.0/ mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| MA 0.0 | 0.1 0.1
4.5 Vin 20.0| MA 0.0 | 0.1 0.1
Output LOW voltage Vor 6.0 or 20.0| uA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current Iec 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 J77.
W AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
Temperature
Parameter Symbol Vee Test Conditions Ta=25TC Ta=—40~+85C Unit
V) min. typ. max. min. max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 15 19 ns
6.0 13 16
o 2.0 25 75 95
Propagation time tpLH 4.5 8 15 19 ns
(L~H) 6.0 7 | 13 16
Propagation time 2.0 2 7 9
(H—L) tPHL 4.5 15 19 ns
6.0 13 16
—363— Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4015/MN74HC4015S

MN74HC4015/MN74HC4015S

Dual 4-Stage Shift Registers with Serial-Input/Parallel-Output

B Description

MN74HC4015/MH74HC4015S contain dual four-stage static shift
registers in one chip. Flip-flop at each stage has common clear
input, enabling asynchronous clearing with an external input at
any time. Flip-flop at each stage is triggered by the rise of the clock
pulse.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic
4000 family.

B Truth Table

P-3

16-pin plastic DIL package

P-4

Input Output
16-pin Panaflat package (SO-16D)
n CLK D CLR | Q Qi Q2 Qs
1 ya D1 L D1 X X X
9 ¥ D2 L D2 D1 % % Pin Configuration (top view)
3 7 D3 L D3 D2 D1 X A\
CLKB|1}—— 16
4 4 | pa | L D4 | D3 | D2 | D1 [ Ve
C X L no change Q3B[2} Rggllsf:er _]_EDB
x | x | w | L] L]L]L QA3 | (4B1t) IECLRB
Note: 1Al4 13
1. x: Either HIGH or LOW; it doesn’t matter Q E :IQOB
2. Dy “H” or “L” QOA[5 12)Q1
3. n:n Number of clock pulse E jQ B
4..7": The rise of clock from “L” to “H” CLRA{6 hift 111Q2B
5.7_: The fall of clock from “H” to “L” E RSgllster jQ
DAE] (4¢Bit) F10]Q3A
GND[8] —— 9]cLKA
B Logic Diagram
QO Q1 Q2 Q3
Do—Po——  Q Q Q- Q
—PCLK | —PCLK| —PCLK | —PCLK
CLR CLR CLR CLR
CLRo—Do—>o | l |
< CLK
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4015/MN74HC4015S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Input/output voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Tik +20 mA
Output parasttic diode current Tox +20 mA
Output current Io +25 mA
Supply current Icc, Ionn +50 mA
Storage temperature range Tstg —65~-+150 c
Ta=—40~+60C 400
MN74HC4015 - Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74HC4015S Pp mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Ved(V) Rating Unit
Operating supply voltage Vee 1.4~6.0. \
Input/output voltage Vi, Vo 0~Vec \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Y\C,‘)’ i I Ta=25TC Ta=—40~+85T Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 Vin |—20.0] pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| A | 5.9 6.0 5.9 AV,
45 | Vi | —4.0| mA | 3.86 3.76
6.0 —5.2| mA |5.36 5.26
2.0 20.0 uA 0.0 | 0.1 0.1
4.5 Vin 20.0| HA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0| MA 0.0 0.1 0.1 A%
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2] mA 0.32 0.37
Input current Ii 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Tec 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 HA
—365— Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC4015/MN74HC40155

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol (\;s Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 10 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 13 16
o 2.0 175 220
Propagation time oL 45 20 35 44 s
CLK—Qn (L—H) 6.0 30 37
. 2.0 175 220
Propagation time
tPHL 4.5 19 35 44 ns
CLK=Qun (H~L) 6.0 30 37
P ion t 2.0 175 220
ropagation me toue | 4.5 19 | 35 44| ns
CLR—Qn (H—L) 6.0 30 37
12 155
Minimum pulse width 2.0 1 5 31
CLR,CLK two | 4.5 0| 25 ns
6.0 21 26
2.0 100 125
Minimum Set-up time tsu 4.5 2 20 25 ns
6.0 17 21
2.0 — 0
Minimum Hold time th 4.5 — 0 0 ns
6.0 - 0
2.0 75 95
Munimum recovery time trem 4.5 7 15 19 ns
6.0 13 16
) 2.0 6 4
Maximum clock fmax | 4.5 30 71 24 MHz
frequency
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC4015/MN74HC40155

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

Vee

QO0p——+——o Output

L
E —1p 'L'CL
E 3
P.G g CLK QI —1 Output
‘E CL
g CLR
~

2. Waveforms

CLK

D \%50% 50%
tsu tsu Ql’l A
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High-Speed CMOS Logic MN74HC Series

MN74HC4020/MN74HC4020S

MN74HC4020/MN74HC4020S

14-Stage Binary Counter

B Description

MN74HC4020/4020S high-speed 14-Stage binary counter. This
counter provides increments on the falling edge of clock input. The
clear input operates in the counter, and all outputs (Q1~Q14)
become “L” regardless of the clock input, when the clear input is
“H”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic
4000 family.

B Truth Table

16-pin plastic DIL package

P-4

CLK | CLR Mode
> H All Outputs are low 16-pin Panaflat package (SO-16D)
S L No Change
'S L Counter Advances Pin Configuration (top view)
Note: U
1. x: Either HIGH or LOW; it doesn’t matter Q 12E—1 Evcc
2. The fall of clock from “H” to “L” Q12

3._£ : The rise of clock from “L” to “H”

Qu3[2}a13 Quiisjaeu
Q14[Ba14 quo—{1g] Q1o
Q6[aa6 qs—{i3]as

Qs[5a5 Qof—12]Q9

Q7E——JQ7CLR—’_1_'1]CLR

Q4[Z—-1Q4C1LKb—EﬁK

B Logic Diagram GND[B] B
CIR ' s as o¢ o ¢ ¢ ¢ @
‘—I)o————aRQ 3% R Q% RQFHHF R 2 RQ 3R Q

CLR 1 T 1l Ji )| % 1 % B %

(5?1 Q4 Q5 Q6 Q7
il I 1 I i

Q RglJaR gl faR¢| JoR ¢ Ja R g} HaR s}t R 4
2 740 e R e R Q9

Ql4 Qi3 Qi2 Qi1 Q1o Q9 Q8
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ngh-Speed CMOS LOgiC MN74HC Series MN74HC4020/MN74HC4020S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \4
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current To _ +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60T 400
MN74HC4020 Pp mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
fespaton MN74HC4020 8|2 20~ 160C Py 27 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C

B Operating Conditions

Parameter Symbol Vee (V) Rating Unit

Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range Ta —40~+-85 C.
2.0 0~1000 ns

Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol (V‘;:;; v, I Ta=25TC Ta=-40~+85C Unit
Unit min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0| uA 1.9 2.0 1.9
4.5 Vin |—20.0] wA 4.4 4.5 4.4
Output HIGH voltage Von 6.0 or |—20.0| wA | 5.9 6.0 5.9 \
4.5 ViL —4.0{ mA | 3.86 3.76
6.0 —5.2| mA | 5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0| HA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0{ pA 0.0 | 0.1 0.1 \Y
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current| Icc 6.0 |Vi=Vcc or GND, [o=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC4020/MN74HC4020S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol (;)C Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
o L 2.0 150 190
Propagation time
CTR—~Q1 (L—H) tPLH 4.5 16 30 38 ns
— —
6.0 26 33
L 2.0 150 190
Propagation time ¢ s 16 30 38
— PHL .
CLK—Q1 (H—L) "
6.0 26 33
L 2.0 75 95
Propagation time
a (L—H) tpLH 4.5 5 15 19 ns
Qn=Qn+1 6.0 13 16
P tion tim 2.0 75 95
ropagation time
paga teur | 4.5 5 | 15 19 ns
Qn=Qn+1 (H—~L) 6.0 13 16
Propagation time 2.0 150 190
ro) ion
Clega (HoL) tPLH 4.5 16 30 38 ns
Qn 6.0 26 33
Minimum pulse width 2.0 125 155
tw 4.5 12 25 31 ns
CLR
6.0 21 26
2.0 75 95
Minimum recovery time | trem 4.5 2 15 19 ns
6.0 13 16
Mani lock 2.0 6 4
aximum cloc
frequency fmax 4.5 30 75 24 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series

MN74HC4020/MN74HC4020S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

PG.

2. Waveforms

CLRJ 50% 50%

Vee

fe—trem

f—t w-
Output S
CLR
ICL

Refer to truth table
[»]
=

B Typical Operating Conditions

8

_ 12 4 16 32 64 128 256 512 1024 2048 4096 8192 16384
CKUUUuU U U UL

CILR™ L

Q____ . _ 1"t 1 -1 Lo
u___ Mot L
Q@ T T
«®____ e T T
Qe L LT
Qe L LT
QLT
Q0 LT
(88 SN R S S B
(] b S aak Wi W T
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O e T

—371—

T



High-Speed CMOS Logic MN74HC Series MN74HC4024/MN74HC4024S

MN74HC4024/MN74HC4024S

7-Stage Binary Counter

B Description Pl
MN74HC4024/4024S high speed 7-stage ripple-carry counter.
This counter provides increments on the falling edge of clock
input. The clear input operates in the counter, and all outputs
(Q1~Q7) become “L” regardless of the clock, when the clear
input is “H”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic
4000 family. P-2

14-pin plastic DIL package

B Truth Table
CLK | CLR Mode

H All Outputs are low 14-pin Panaflat package (SO-14D)

X
ra L No Change
~

L Counter Advances Pin configuration (top view)
Note:
1. x: Either HIGH or LOW; it doesn’t matter N
2. The fall of clock from “H” to “L” CIK[1}—— 14] Vee
3._£ : The rise of clock from “L” to “H” CLK
cLR2}cIR BINC

Q1BHQ7 Qi1
Q6[4}Qs Q2f—iQz
Qs[EQs e
Q4[6}Q4 q3f{3]as

GND[7] [B]NC

B Logic Diagram

=
Ol
—
[
=,
-
A
r—| ;o
-3
5
=
eral]

CLR
.

CLRo—>0—— o 1
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High-Speed CMOS Logic MN74HC Series

MN74HC4024/MN74HC4024S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~+150 C
Ta=—40~+60C 400
MN74HC4024 Pp mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8SmW/°C
dissipation Ta=—40~+60C 275
MN74HC4024S Pp mW
Ta=+60~+85TC Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol VecV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee \Y%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol Y‘jj vl Ta=25C Ta=—40~+85C |  Unit
Unit | min typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \'
6.0 1.2 1.2
2.0 —20.0 HA 1.9 2.0 1.9
4.5 Vih |—20.0{ xA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0| mA 5.9 6.0 5.9 \Y
4.5 Vi | —4.0f mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0| A 0.0 | 0.1 0.1
4.5 Vin 20.0{ pA 0.0 { 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| HA 0.0 0.1 0.1 \Y%
4.5 Vi 4.0/ mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND, [o=0 8.0 80.0 MA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC4024/MN74HC4024S

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol Vee Test Conditions Ta=25T Ta=—40~+85C Unit
V) min. typ. | max. | min. | max.
2.0 75 95
Output rise time truw | 4.5 81 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time . ig 16 lzg IZZ
S PLH . ns
CLK—-Q1 (L—H) 6.0 2 33
o 2.0 150 190
P—rgipfganon time tPHL 45 15 30 38 s
CLK—Q1 (H—L) 6.0 26 33
2.0 75 95
Propagation time teLH 4.5 5 15 19 ns
Qn—Qn+1 (L—H) 6.0 13 16
Propagation time tpuL Zg | 7 :z ?2 s
Qn—+Qn+1 (H—L)
6.0 13 16
o 2.0 150 190
Propagation time tomL 45 17 30 38 ns
CLR—Qn (H—L) 6.0 2 33
N 2.0 125 155
Minimum CLR pulse o 45 7 25 31 ns
width 6.0 21 26
2.0 75 95
Minimum recovery time |  trem 4.5 4 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency| ¢ 4.5 30 98 24 MHz
6.0 35 28
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ngh-Speed CMOS LOgiC MN74HC Series MN74HC4024/MN74HC4024S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit 2. Waveforms

CLR _%50% \50 %

CLK

tw
Qn Output _"—"'_\-
CLR CLK
1

CL
I t PHL:

trem

P.G.

Refer to truth table

50 %

M Typical Operating Conditions
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High-Speed CMOS Logic MN74HC Series

MN74HC4040/MN74HC4040S

MN74HC4040/MN74HC4040S

14-Stage Binary Counter

B Description

MN74HC4040/4040S high speed12-stage ripple-carry counter.

This counter provides increments on the falling edge of clock
input. The clear input operates in the counter, and all outputs
(Q1~Q12)become “L” regardless of the clock, when the clear

input is “H”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic

4000 family.

B Truth Table

CLK | CLR Mode
16-pin Panaflat package (SO-16D)
X H All Outputs are low
£ L No Change
'S L Counter Advances Pin Configuration (top view)
Note: Y
1. _;(_ Either HIGH or LOW; it doesn’t matter Q IZE QI12 I__GIVCC
2.7 The fall of clock from “H” to “L”
3._f : The rise of clock from “L” to “H” QGIZ_QB Q11 _EQH
Q5[ 31Q14 Qio—114]Q10
aY{ 1 o (T RRaY: o ] (o1
Q4[5 a5 Q919
Q3[6}Q7 cLRHLCLR
Q[T Q4QCILK9—E|CL‘K
. . 8 —9]q1
B Logic Diagram GNDE :IQ
CLK ¢ Q¢ Q4 Q¢ ¢ ¢
JRQ ;RQTaRﬁTzRQ BRQ ERQ
CLR )| | % l ? | 1
Q1 Q2 Q3 Q4 Q5 Q6
[ 1 | 1 I
QR gl HoR o JoR gl JoRgl JaRgl Ry
R R 4+ 1@ e R
Q12 Ql1 Q10 Q9 Q8 Q7
Panasonic

—376—



High-Speed CMOS Logic MN74HC Series

MN74HC4040/MN74HC4040S

B Absolute Maximum Ratings

—377—

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+4+7.0 \Y
Input/output voltage Vi, Vo —0.5~Vcc+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Iok +20 mA
Output current To *25 mA
Supply current Icc, Ienp +50 mA
Storage temperature range Tstg —65~-+150 T
Ta=—40~+60T 400
MN74HC4040 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissiation MN74HC40408 |t 40~ +60T P 27 W
Ta=+60~+85C b Decrease to 200mW at the rate of 3.8mW/°C "
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vcc \Y
Operating temperature range Ta —40~+4-85 C
2.0 0~1000 ns
Input rse and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ‘(/\C; v, I Ta=25C Ta=—40~+485T Unit
Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \'
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 v
6.0 1.2 1.2
2.0 —20.0| HA 1.9 2.0 1.9
4.5 Vin [—20.0| pA 44 45 44
Output HIGH voltage Vou 6.0 or |—20.0( pA 5.9 6.0 59 \'
4.5 Vi | —4.0] mA 3.86 3.76
6.0 —5.2] mA 5.36 5.26
2.0 20.0f MA 0.0 | 0.1 0.1
4.5 Vin 20.0| HA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0| MA 0.0 | 0.1 0.1 \%
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 MA
Quescent supply current Icc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 MA
Panasonic



High-Speed CMOS Logic MN74HC Series MN74HC4040/MN74HC4040S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol Y@; Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. | max. | min. | max.
2.0 25 75 95
Output rise time tTiH 4.5 12 15 19 ns
6.0 10 13 16
2.0 20 75 95
Output fall time tTHL 4.5 9 15 19 ns
6.0 8 13 16
. 2.0 55 200 250
Er—ogagatmn time toLn 45 20 40 50 ns
CLK—Q1 (L—H) 6.0 15 34 43
. 2.0 50 175 220
E‘i)gagatlon time toul. 4.5 18 35 44 ns
CLK—Q1 (H—L) 6.0 15 30 37
L 2.0 18 75 95
Propagation time toLn 45 7 15 19 ns
Qn—Qn—+1 (L—H) 6.0 5 13 16
Propagation time 2.0 17 7 %
teHL 4.5 6 15 19 ns
Qn—Qn+1 (H—L) 6.0 5 13 16
L 2.0 55 150 190
Propagation time
CLR—Qn (H—-L) tPHL 4.5 17 30 38 ns
6.0 14 26 33
2.0 20 75 95
Minimum CLR pulse
width tw 4.5 6 15 19 ns
6.0 5 13 16
2.0 5 75 95
Minimum recovery time | trem 4.5 3 15 19 ns
6.0 2 13 16
2.0 6 25 4
Maximum clock frequency|  f max 4.5 30 70 24 MH~
6.0 35 80 28
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High-Speed CMOS Logic MN74HC Series

MN74HC4040/MN74HC4040S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpy, tpur)

P.G

Vee

2 . Switching Waveforms

CLR J 50% 50%

>CLK

Qn| Output -] \
CLR CLK

CL
I tpHL

Qn

le—trem

50%

Refer to truth table

50%

B Typical Operating Condition
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ngh-Speed CMOS LOgiC MN74HC Series MN74HC4049/MN74HC40495

MN74HC4049/MN74HC4049S

Hex Inverting Logic Level Down Converters

B Description P-3
MN74HC4049/MN74HC4049S are inverting logic level down
converters which function to correct input protection construction.
This construction is used for the logic level converter, changing
HIGH to LOW logic while it is not operated by LOW logic
voltage.

For example, 0-15V CMOS logic can be converted to 0-5V logic
when a 5V power supply voltage is used.

As for corrected input protection, input voltage can exceed the
power supply voltage because the diode is not connected to V.
The zener diode connected to GND protects the input against
plus-minus quiescent voltage, and can be used as a inverter
without level conversion.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Same pin configura-
tion and function as the standard CMOS logic 4000 family.

16-pin Panaflat package (SO-16D)

B Sckematic Diagram Pin configuration (top view)

NS

VCCE E.\'C
YIE—°<( h[l Mave
B [14]as
Do o Qutput o ﬂ e

az[s]

< >

GND as[7] d iﬁ]n
onp[e] [o]as

g
>
>

<
3
<

Inputo

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee -0.5~+7.0 \'
Output voltage Vo —0.5~V¢c+0.5 \"
Input voltage Vi -0.5~16 \%
Input protection diode current Ik +20 mA
Output parasitic diode current Iok +20 mA
Output current Io +35 mA
Supply current Ice, Ionp +70 mA
Storage temperature range Tstg —65~+150 °C

MNTAHCAQHY | oo 20~ +60°C PD 0 mW
Power Ta=+60~+85°C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60°C 275

M S I 60~ +85°C PD i ecrease to 200mW at the rate of 3.6mWFC | ™V
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High-Speed CMOS Logic MN74HC Series

MN74HC4049/MN74HC4049S

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operating supply voltage Vee 1.4~6.0 A
Output voltage Vo 0~V¢c \Y%
Input voltage Vi 0~15 \'
Operating temperature range Ta —40~+85 °C
2.0 0~1000 ns
Input rise and fall time ty, tr 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol (V\;)C v, & Ta=25C Ta=—40~+85C Unit
Unit | min. typ. max. | min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 \'
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 45 0.9 0.9 Y
6.0 1.2 1.2
2.0 —20.0| pA 1.9 2.0 1.9
4.5 —20.0| MA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 Vi |—20.0| #A | 5.9 6.0 5.9 \
4.5 —4.0| mA 3.86 3.76
6.0 —5.2| mA | 5.76 5.26
2.0 20.0| pA 0.0 | 0.1 0.1
4.5 20.0| HA 0.0 | 0.1 0.1
Output LOW voltage Vou 6.0 | Vin | 20.0| pA 0.0 | 0.1 0.1 \Y%
4.5 4.0] mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current L 6.0 |Vi=Vcc or GND +0.1 +1.0 KA
Quiescent supply current Icc 6.0 |Vi=Vcc or GND,Io=0 4.0 40.0 HA
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
Temperature
Parameter Symbol (V\;)C Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. max. min. max.
2.0 19 75 95
Qutput rise time tTLH 4.5 10 15 19 ns
6.0 9 13 16
2.0 18 75 95
QOutput fall time tTHL. 4.5 10 15 19 ns
6.0 8 13 16
o 2.0 15 100 125
(Pio_;:ag;mon time tpin 4.5 11 20 25 ns
6.0 10 17 21
o 2.0 18 100 125
(P;;)_p.aig";\ tion time tpHI 4.5 11 20 25 ns
6.0 9 17 21
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4050/MN74HC4050S

MN74HC4050/MN74HC4050S

Hex Logic Level Down Converter

B Description

MN74HC4050/MN74HC4050S are non-inverted logic level down
converts which function to correct input protection construction.
This construction is used for the logic level converter, changing
HIGH to LOW logic while it is not operated by LOW logic
voltage.

For example, 0-15V CMOS logic can be converted to 0-5V logic
when a SV power supply voltage is used.

As for corrected input protection, input voltage can exceed the
power supply voltage because the diode is not connected to V.
The zener diode connected to GND protects the input against
plus-minus quiescent voltage, and can be used as a buffer without
level conversion.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Same pin configura-
tion and function as the standard CMOS logic 4000 family.

B Sckematic Diagram

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Input Output yi[2 _41 I—D—w Y6
aifs 14] a6
v2[4 —‘4_] 13N
az[5] lfj 12)vs
v3[e jl glas
a3(7] lt 10] v4
GND[8] 9 ]as
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee -0.5~-7.0 \'
Output voltage Vo —0.5~Vcc+0.5 \%
Input voltage Vi -0.5~16 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Icc, Ionp *70 mA
Storage temperature range Tstg —65~+150 °C
MN7AHCA050 | +60C PD 40 mw
Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60°C 275
MN74HC40508 Ta=+60~+85°C PD Decrease to 200mW at the rate of 3.8mW/°C mW
Panasonic

—382—




High-Speed CMOS Logic MN74HC Series

MN74HC4050/MN74HC4050S

B Operating Conditions

Parameter Symbol VecV) Rating Unit
Operating supply voltage Vee 1.4~6.0 \'
Output voltage Vo 0~Vcc \Y%
Input voltage Vi 0~15 \"
Operating temperature range Ta —40~+85 °C
2.0 0~1000 ns
Input rise and fall time te, t 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol | Vec Ta=25C Ta=—40~+85C |  Unit
(V) Vi Io
Unit | min typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 A%
6.0 1.2 1.2 -
2.0 —20.0| nA 1.9 2.0 1.9
4.5 —20.0| pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 Vi |—20.0| uA 5.9 6.0 5.9 \Y
4.5 —4.0| mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0 | uA 0.0 | 0.1 0.1
4.5 20.0 | pA 0.0 | 0.1 0.1
Output LOW voltage VoL 6.0 Vi 20.0 | MA 0.0 0.1 0.1 \%
4.5 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current L 6.0 |Vi=Vcc or GND +0.1 +1.0 A
Quiescent supply current Iec 6.0 |Vi=Vcc or GND,Io=0 4.0 40.0 HA
B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)
Temperature
Parameter Symbol ?’\j;: Test Conditions Ta=25C Ta=—40~485C |  Unit
min typ. max. min. | max.
2.0 21 75 95
Output rise time t1LH 4.5 8 15 19 ns
6.0 7 13 16
2.0 13 75 95
Output fall time tTHL 4.5 15 19 ns
6.0 13 16
2.0 39 75 95
P“’_‘ﬁ%?mn time tPLH 4.5 15 19 ns
s 6.0 7 | 13 16
o 2.0 10 75 95
fﬁ‘i‘fafj‘“‘m time tew. | 4.5 15 19 ns
6.0 13 16
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC4051/MN74HC4051S

MN74HC4051/MN74HC4051S

Single 8-Channel Multiplexer/Demultiplexer

B Description P.3
MN74HC4051/MN74HC4051S are an analog multiplexer which
controls 8-channel analog switch with three input digital signal.
Since each switch ON resitance is low, this chip can be connected
to low impedance circuits. Pin configuration is same as the
standard CMOS logic 4000 family.

H Truth Table

Input Channel
ON

YO—Z
Y1—-Z
Y2—7Z
Y3—Z
Y4—7Z
Y5—-27 16-pin Panaflat package (SO-16D)
Y6—Z
Y7—Z

All OFF

Note: x: don’t care ~
Y4E EVCC

YGE_—] l___Elyz

INH C B A z GH ~ v
i VT e [0
Y5[5H LT)vs

INH l:fs:—J L—EA

GND[7] 10]B

GND[8] 9]c

16-pin plastic DIL package

Z
T

P-4

ot
C

jmE el Rasl ol Nenll Nenl floe]

jesieoh Raoli BeoR R il Nl Henll Rl N Q)

o=t

Pin configuration (top view)

Xloit|o|jo| e »>

==l il N el Nl Nl Nl N el

X
X

B Logic Diagram
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High-Speed CMOS Logic MN74HC Series

MN74HC4051/MN74HC4051S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 V'
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~-+150 T
Ta=—40~+60TC 400
MN74HC4051 - Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275
MN74 HC4051S Pp mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 2.0~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y%
Operating temperature range Ta —40—+4-85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Vee Temperature
Parameter Symbol W) Test Conditions Ta=25C Ta=—40~+ 85T Unit
min. typ. max. min. | max.
2.0 1.5 1.5 A%
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2 \Y%
2.0 0.3 0.3 \
Input LOW voltage ViL 4.5 0.9 0.9 \%
6.0 1.2 1.2 A%
Input current 1t 6.0 | Vi=Vcc or GND +0.1 *+1.0 HA
. Vi=Vcc or GND
Quiescent supply current Icc 6.0 lo=0 8.0 80.0 HA
Vi=Vi or ViL
ir‘ll;;trxéﬁutput off reak IS(eff) | 6.0 [Vs|=Vec or GND +0.1 +1.0| A
2.0 1000 | 2000 3000 Q
On resistance Ron 3.0 Vis=Vcc~GND 200 400 600 o
4.5 80 160 240 Q
6.0 60 120 130 [0)
2.0 150 Q
Variation of On ARox 3.0 25 a
resistance 4.5 10 Q
6.0 7 Q
—385— Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4051/MN74HC4051S

B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)

v Temperature
Parameter Symbol | ¢ Test Conditions Ta=25C Ta=—40~+8C| Unit
(V)
min typ. | max. [ min. | max.
2.0 65
Propagation time RL=1kQ 50
tPHL 4.5 10 13 ns
Vis—Vos (H—L) 6.0 CL=50pF o I
2'0 INH=GND s
Propagation time . 4'5 Input transition ig 13
H .
Vis—Vos (L—H) i 6.0 time =15ns 9 1 "
L 2.0 150 190
Propagation time toHL 45 30 38 ne
A,B,C—Vos (H—L) 6'0 Ru=1k0 2 23
—— CL=50pF
L 2.0 | 150 190
Propagation time INH=GND
tpLH 4.5 30 38 ns
. A,B,C—+Vos (L—H) 6.0 26 33
2.0 150 190
Output Disable Time
INH—V s (H) tPuz :'2 332 zz ns
. 2
o b T 2.0 150 190
utput Disable Time
INH-Vos (L) trrz 4.5 | p k0 30 38 ns
Z‘g CL="50pF 26 zz
. 1
Output Enable Time tpzu 4.5 INH=Vcc 123 38 ns
INH-Vos (H) 6.0 26 23
2.0 150 190
Output Enable Time
INHo>Vos (L) tPzL 4.5 30 38 ns
6.0 26 33
2.0 | Re=10k0Q
Sine Wave Distortion 45 | OT R E 0.1 %
6.0 | Y=1Vcc(P—P)
2.0
Crosstalk as | R 1k t.b.f MHz
2 channel 6.0 Y=%Vcc(P—P)
2.0
Ri=10kQ
Crosstalk _
(Address Input—Output) :z R Ve t.h.f mV
2.0 |RL=10kQ
Feedthrough 45 |Y=1%Vce (P-P) £ MH;
(OFF) | CL=50pF -b.
6.0 | INH=GND
20 1 p—1i0
L=
Frequency Response 4.5 t.b.f MHz
= P-P
6.0 INH=-4%Vecc ( )
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High-Speed CMOS Logic MN74HC Series

MN74HC4051/MN74HC4051S

® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit

(Fig.1) Progation Delay Time, Output Disable/
Enable Time, Crosstalk Measuring Circuit

RL

(Fig.3) Crosstalk Measuring Cirucit

channel

channel
Riz “ON

GND GND
(a)

(Fig. 2) Sine Wave Distortion, Feedthrough,
Frequency Response Measuring Circuit

=
&
AA
W
i

=CL

20 log % =-50dB

15

20 log w2 =—3dB
S

Vo s

(Z)

channel <
OFF Xi¥

(b)

20 log v = ~50dB,
15

\%

2. Waveforms

15ns 15ns

Vee INH

90%
50%
10%

Vos

n, =6ns

<6ns
| 0% 90% Vee

50 Xo0%
10% 109 c\p

2

tpLz tpzy
N
50%
10% ¢ \_VOL

PZH
> tpHz ! Vou
0,
Vs 0% 50%
~GND
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High-Speed CMOS Logic MN74HC Series MN74HC4052/MN74HC40525

MN74HC4052/MN74HC4052S

Dual 4-Channel Analog Multiplexer/Demultiplexer

B Description P.3
MN74HC4052/MN74HC4052S are dual 4-channel multiplexer/
demultiplexer for analog or digital signals. The switch to each
channel become ON with the control signal. Since each switch ON
resitance is low, it can be connected to low impedance circuits. Pin
configuration is same as standard CMOS logic 4000 family.

M Truth Table 16-pin plastic DIL package

INH I];]put A Channel ON P-4

L L L YOA—ZA; YOB—ZB

L L H Y1A—ZA; Y1IB—ZB

L H L Y2A—ZA; Y2B—ZB

L H H Y3A—ZA; Y3B—ZB

H X X All OFF 16-pin Panaflat package (SO-16D)
Note:
1. X: don’t care Pin Configuration (top view)
M Logic Diagram W

yoB[1] 16 Ve

v2B[Z]
ZBE;—t

[15]v2A
‘—FEYIA

v3B[4] H13]z4
4X2
viB[EH Analog HIZJY0A
Multiplexer
INH[6H H1]Y3A
GND[T] Lt
} i GND[E] [5]B

ZB Y3B Y2B YIB YOB Y3A Y2A YA YOA ZA

Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4052/MN74HC4052S

B Absolute Maximum Ratings

—389—

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 A
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Iix +20 mA
Qutput parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 T
MN74HCa052 | 0 60T Po 400 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation MN74 HCA052S Ta=—40~+60C - 275 W
Ta=-+60~+485C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 2.0~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce A%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Temperature
Parameter Symbol 2’\% Test Conditions Ta=25T Ta=—40~+8T| Unit
min. typ. max. min. max.
2.0 1.5 1.5 \%
Input HIGH voltage Vin 4.5 3.15 3.15 \%
6.0 4.2 4.2 A
2.0 0.3 0.3 \%
Input LOW voltage ViL 4.5 0.9 0.9 A%
6.0 1.2 1.2 \Y
Input current I 6.0 | Vi=Vcc or GND +0.1 *1.0 HA
Quiescent supply current Ice 6.0 ;/1=0Vcc or GND 8.0 80.0 MA
o=
Input/output off reak tTHL 6.0 Vi=Viu or ViL +0.1 +1.0 uA
current Vs |= Vee or GND
2.0 1000 | 2000 3000 Q
3.0 200 | 400 600 Q
On resistance Ron A5 Vis: Vcc~GND 80 160 240 Q
6.0 60 120 180 Q
2.0 150 Q
Variation of On ARox 3.0 % o
resistance 4.5 10 Q
6.0 7 Q
Panasonic




High-Speed CMOS Logic MN74HC Series MN74HC4052/MN74HC40525

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol \("(;;7 Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. | max. | min. | max.
2.0 50 65
Propagation time ¢ 45 | R0 10 13| ns
Vis—Vos(H—L) PHL ’ CL=50pF
6.0 9 11
INH=GND
L 2.0 . 50 65
Propagation time . 45 Input transition 10 13
Vis —Vos (L—~H) PLH ’ time=15ns "
6.0 9 11
L 2.0 150 190
Propagation time 38
A, B, =Vos (H—L) tPHL 4.5 RL=1kQ 30 43 ns
6.0 | cr=50pF 26
2.0 _ 150 190
Propagation time toLy 45 INH=GND 30 38 ns
A, B, =Vos(L—H) ’
6.0 26 33
e 2.0 150 190
Output Disable Time 38 .
INH— Vs (H) tpHz 4.5 30 ns
6.0 26 33
2.0 150 190
Output Disable Time
INHoVos (L) trLz 4.5 Ri=1kQ 30 38 ns
6.0 26 33
CL=50pF
2.0 INH=V 150 190
Output Enable Time =vce
INH— Vo (H) tpzH 4.5 30 38 ns
6.0 26 33
2.0 150 190
Output Enable Time
INH > Vos (Ly tPzL 4.5 30 38 ns
6.0 26 33
2.0 |RL=10kQ
Sine Wave Distortion 4.5 |CL=50pF 0.1 ns
6.0 |fi=1 H,Y=+Vcc(P-P)
2.0
Srosstalk 45 |Rum1k t.b.f %
channe Y= %Vcc (P-P)
6.0
2.0 [RL=10kQ
Crosstalk —
(Address Input—>Output) :'2 ::N; 50: i ooy t.b.f mV
. or , L=V CC
Feedthough 2.0 | RL=10kQ
‘eedthoug]
(OFF) 4.5 |CL=50pF t.b.f MH
6.0 | INH=GND,Y=%Vcc(P-P)
2.0
Frequency Response 45 |R=1 kQ b MH~
6.0 INH=%Vcc(P-P) t.b.
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High-Speed CMOS Logic MN74HC Series MN74HC4052/MN74HC4052S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

(Fig.1) Propagation Delay Time, Output Disable/ (Fig.2) Sine Wave Distortion, Feedthrough,
Enable Time, Crosstalk Measuring Circuit Frequency Response Measuring Circuit
VI s
A pu——
B pu—
Vos Vis Vos
INH—9
R :E C.
RL Cu T I
T GND
VOS —
20log V.. =—50dB

V.
20log —=—3dB

Vls

(Fig.3) Crosstalk Measuring Cirucit

R channel channel channel RS
L ON OFF OFF 13
GND GND
(a)
(b)
20log Vos =-50dB
VIS
2. Waveforms
5n 5ns <6ns =6ns
Vee
v %0%  90% Vee INH 0% 0% 0% o
" 50%  50% 0% 10% GND
—10% 10%%— GND oz trar
\ /< N
os O,
10% %0% \—'VoL
1 tpuz ez
Vou
Vos 50%
=GND
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High-Speed CMOS Logic MN74HC Series MN74HC4053/MN74HC4053S

MN74HC4053/MN74HC4053S

Triple 2-Channel Analog Multiplexer/Demultiplexer

B Description P-3
MN74HC4053/MN74HC4053S are triple 2-channel multiplexers/
demultiplexers for analog or digital signals. The switch to each
channel becomes ON with the control signal. Since each switch
ON resitance is low, it can be connected to low impedance circuits.
Pin configuration is same as standard CMOS logic 4000 family.
B Truth Table
I P-4
nput Chamnel ON
INH Sa
L L Y0A—ZA
L H Y1A—ZA
H X All OFF
Note: 16-pin Panaflat package (SO-16D)
1. x: don’t care
B Logic Diagram Pin Configuration (top view)
./
ZA Y1B[1] 16) Vee
ﬁ—OYOA YoB[Z] )28
— > YICE__I ’——EZA
Ao——Do——b—:D_b_ Y1A zc[4H T3]v1A
———ZB 2X%3
5 YoC[EH Analog HTZJvoA
YOB Multiplexer
> 5] s,
NN N G R R
D ——07C GND[E] [9]sc
%—oyoc
Y1C

INHo—>o—
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High-Speed CMOS Logic MN74HC Series

MN74HC4053/MN74HC4053S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~47.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcct+0.5 \Y
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current To +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 C
MNTAHCA053 | 20~ 60T Po 100 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~+60T 275
MN74HC4053S Ta=+60~+85T Po Decrease to 200mW at the rate of 3.8mW/°C mW
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 2.0~6.0 \%
Input/output voltage Vi, Vo 0~Vce A%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time ty, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Temperature
Parameter Symbol X}‘; Test Conditions Ta=25TC Ta=—40~+85TC Unit
min typ. max. min. max.
2.0 1.5 1.5 A
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2 \Y
2.0 0.3 0.3 A
Input LOW voltage Vin 4.5 0.9 0.9 A%
6.0 1.2 1.2 \%
Input current I 6.0 Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current I'ce 6.0 ;’ |=0VCC or GND 8.0 80.0 HA
o=
Input/output offreak Isoff) | 6.0 K;S |Z'chroyl éND +0.1 +1.0| xA
2.0 1000 | 2000 3000 Q
3.0 200 400 600 Q
On resistance Rox A5 Vis: Vcc~GND 80 160 240 Q
6.0 60 120 180 Q
2.0 150 Q
Variation of On ARox 3.0 25 a
resistance 4.5 10 Q
6.0 7 [¢]
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4053/MN74HC4053S

M AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol ‘(I“;;: Test Conditions Ta=25C Ta=—40~+85C| Unit
min. typ. max. | min. | max.
p o 2.0 Ri=1K2 50 65
ropagation time L=
Vis —Vos (H—L) tPHL 4.5 Ci=50pF 5 10 13 ns
6.0 9 11
INH= GND
P L 2.0 Inout i 50 65
ropagation time nput transition
Vis —Vos (1~H) tPLH 4.5 time—15 ns 4 10 13 ns
6.0 9 11
. L 2.0 150 190
Propagation time
A, B, =Vos (H—L) teHl. 4.5 Ri=1kQ 17 30 38 ns
6.0 CL=50pF 26 33
2.0 150 190
Lo : INH=GND
Propagation time tpLn
. 4.5 14 30 38
A, B, »Vos(L—H) v ne
6.0 26 33
. . 2.0 150 190
Output Disable Time
INH— Vs (H) trHzZ 4.5 18 30 38 ns
6.0 26 33
2.0 150 190
Output Enable Time tpLz 15
INH—>Vos (L) " :(5) Ri=110 2 g 2 2 "
. CL=50pF
2.0 INH—V 150 190
Output Enable Time . =vce
INH > Vos (H) trzu 4.5 14 30 38 ns
6.0 26 33
2.0 150 190
Output Disable Time ,
INH—>Vos (L) tPZL 4.5 15 30 38 ns
6.0 26 33
2.0 |RL=10kQ .
Sine Wave Distortion 4.5 |CL=50pF 0.1 %
6.0 |fi=1kHz, Y= £ Vcc(P-P)
2.0 0
Crosstalk Ri.=1
4.5 t.b.f MH
2 channel Y= 1 Ve (P-P) ‘
6.0
2.0 | Ri=10kQ
Crosstalk _ .
(Address Input—Output) 4.5 | CL=>50pF tb.f mV
6.0 | INH or A B, C=Vcc
Feedihn 2.0 | Ri=10k0
eedthrough C1.=50pF
(OFF) 4.5 INH= GND, t.b.f MHz
6.0 = 4 Vec(P-P)
2.0
Frequency Response 4.5 Ri=1k0 t.b.f MHz
INH= } Ve (P-P)
6.0
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High-Speed CMOS Logic MN74HC Series

MN74HC4053/MN74HC4053S

® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit

(Fig.1) Propagation Delay Time, Output Disadle
/Enable Time, Crosstalk Measuring Circuit

RL CL

(F1g.3) Crosstalk Measuring Cirucit

Vos vn S|

(F1g.2) Sine Wave Distortion,
Feedthrough, Frequency Response
Measuring Circuit

5
RLS: CL

GND
Vos —_—
20 logv—,s- =-50dB
20 log g"s =-3dB

1s

(2

R T 2w s 3
GND GND
(a) b
Vos _ _
20 logv—Is =—-50dB
2. Waveforms
15n 15n <6n S <6ns
VCC
0, 0,
v 0% _ 90% Vee INH oo /0% WRN L
" 50%  50% 10% 1098 G ND
10% 10%¥—— GND . o
tpLy ttpHL 0\ =Vcc
Vos 50%
10% N Vou
Vo 99% O%K ] tpz
* 50% 50% Vou

%
° ——————————
—A10% 1.0‘%5 v
0s
—'—l‘—tTLH tTHL
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ngh-Speed CMOS Logic MN74HC Series MN74HC4060/MN74HC4060S

MN74HC4060/MN74HC4060S

14-Stage Ripple-Carry Binary Counter

B Description P-3
MN74HC4060/4060S are high-speed 14-stage ripple-carry counter.
This counter provides increments on the falling edge of clock
input. The clear input operates in the counter, and all outputs
become “L” regardless of the clock, when the clear input is “H”.
The clock line is provided with 2-input terminal, which makes the
connection with RC or crystal oscillation easy.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic P-4
4000 familiy.

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

B Truth Table N
Clock Reset Output State Ql——— T61Vc
e L No Change Q132 Q3 Q12 Q10 —151Q10
N L Advance to next state QUE— Q4 Q8 —{141Q8
X H All outputs are Low Q6 E—@s Q —I31Q9
Note: Q5 B RESET—TZIRESET
1./ : The rise of clock from “L” to “H” Q7 B— CLK—ITI CLK
2.7\_: The fall of clock from “H” to “L” Q[T Q4 CLK2  CLK1[—T0]CLK1 *
3. x : Don’t care. GND[] L Mcike
B Logic Diagram
CLK2
CLK1
CLK

Q4 QQ Q8 Q7 Q6 Q5

=]
=
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High-Speed CMOS Logic MN74HC Series MN74HC4060/MN74HC40605

B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~V¢e+0.5 \'
Input protection diode current ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Iee, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C

MN74HC4060  |La=—40=+60°C Py 400 mW
Power Ta=+60~+85°C Decrease to 200m Watt the rate of SmW/°C
dissipation Ta+—40~+60°C 275

MN?74HC40605 Ta=+60~+85°C Po Decrease to 200m Watt the rate of 3.8mW/°C mW

B Operating Conditions

Parameter Symbol VeeV) Rating Unit
Operation supply voltage Vee 1.4~6.0 A .
Input/output voltage Vi, Vo 0~Vee \% e—
Operating temperature range Ta —40~+85 °C e—
2.0 0~1000 =
Input rise and fall time [ 4.5 0~500 ns
6.0 0~400

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol | \(gS v 1 Ta=25°C Ta=—40~+85°C| Unit
! N Unt min. typ. max. min. max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —20.0 | pA 1.9 2.0 1.9
45 | Vg | —200]| wA 4.4 4.5 4.4
Output HIGH voltage Voun 6.0 or —20.0 | wA 5.9 6.0 5.9 A%
45 | vy -4.0 | mA 3.86 3.76
6.0 —5.2 | mA 5.36 5.26
2.0 20.0 | uA 0.0 0.1 0.1
45 | Vi 20.0 | pA 0.0 0.1 0.1
Output LOW voltage Vo 6.0 or 20.0 | pA 0.0 0.1 0.1 v
4.5 ViL 4.0 | mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I; 6.0 V;=V¢c or GND +0.1 +1.0 nA
Quiescent supply current|  I¢c 6.0 | VI=V¢¢ or GND, Ip=0 8.0 80.0 nA
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High-Speed CMOS Logic MN74HC Series MN74HC4060/MN74HC4060S /

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol Y‘%c Test Conditions Ta=25°C Ta=-40~+85°C| Unit
min. typ. max. min. max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 330 415
CLK—Q4 tpLH 4.5 66 83 ns
(L—H) 6.0 56 70
Propagation time 2.0 330 415
CLK—Q4 tpHL 4.5 66 83 ns
(H-L) 6.0 56 70
Propagation time 2.0 100 125
Qn—Qn+1 tpLH 4.5 20 25 ns
(L~H) 6.0 17 21
Propagation time 20 100 125
Qn—Qn+1 tpHL 4.5 20 25 ns
(H-L) 6.0 17 21
Propagation time 2.0 150 190
RESET—Qn tpHL 4.5 30 38 ns
(H-L) 6.0 26 33
o 2.0 100 125
g‘fg‘%‘é‘gﬁ%‘“e tw 4.5 20 25| ns
6.0 17 21
2.0 75 95
Minimum recovery time teem 4.5 15 19 ns
6.0 13 16
. 2.0 6 4
fl‘f:;‘t‘l‘::c"; clock foe | 45 30 2 MHz
6.0 35 28
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High-Speed CMOS Logic MN74HC Series MN74HC4060/MN74HC40605

® Switching Time Measuring Circuit and Waveforms
1. Measuring Circuit (tpLm, tpuL) 2 . Switching Waveforms

=6ns =6ns

90% 90%!
50 %50 %
10% 10%
RESET
fe—tw <6

la—t .
CLK CLK —l em

Output 90%

RESET 10%
CL

I tPHL—=

PG.

Refer to truth table
D
=
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High-Speed CMOS Logic MN74HC Series

MN74HCT4060/MN74HCT4060S

MN74HCT4060/MN74HCT4060S

14-Stage Ripple-Carry Binary Counter (TTL Input)

B Description

MN74HCT4060/MN74HCT4060S are high-speed 14-stage ripple-
carry counter. This counter provides increments on the negative
going edge of clock input. The clear input operates in the counter,
and all outputs become “L” regardless of the clock, when the clear
input is “H”.

The clock line is provided with 2-input terminal, which makes the
connection with RC or crystal oscillation easy.

All inputs are compatible with TTL logic level:0.8V or less is logic
“0” input and 2.0V or more is logic “1”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in Vcc and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic
4000 familiy.

B Truth Table

Clock Reset Output State
A L No Change
N L Advance to next state
X H All outputs are Low
Note:

1._/" : The rise of clock from “L” to “H”
2.\_: The fall of clock from “H” to “L”

3. X : Don’tcare.
B Logic Diagram
CLK2

CLK1
CLK

P-3

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

N

Q12 lI—°—_] mvu.

Q132 Q13 Q12 Q10 —{131Q10

Qu4B—Qu4 Q8 —141Q8

Q6 @— Q6 Q@ —I31Q9

Q5 BH— @ RESET—TZ] RESET

Q7 B— a7 CLK——IT1 CLK

Q4 7] Q4 CLK2  CLKI[—J0]CLK1
GND[F] L ISicike

Q12 Q13 Q4 Q10 Q9 Q8 Q7

Q6 Q5
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High-Speed CMOS Logic MN74HC Series MN7 4HCT4060/MN74HCT40605

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —-0.5~+7.0 v
Input/output voltage Vi, Vo —=0.5~V¢c+0.5 \%
Input protection diode current Iix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +25 mA
Supply current Ice, Ionp +50 mA
Storage temperature range Tstg —65~+150 °C
MN7AHCT4060 | 40~ +60°C Py 400 mW
Power Ta=+60~+85°C Decrease to 200m Watt the rate of SmW/°C
dissipaton | INasCTa00 | 1240~ +60C Py 27 mW
Ta=+60~+85°C Decrease to 200m Watt the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol VeeV) Rating Unit
Operation supply voltage Vee 4.5~5.5 \%
Input/output voltage Vi, Vo 0~V¢c \%
Operating temperature range Ta —40~+85 °C
Input rise and fall time ty, t 4.5 . 0~500 ns
W DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol ‘(’\C,)C v ) Ta=25°C Ta=—40~+85°C| Unit
! Unit | min. | typ. | max. | min. | max.
4.5
Input HIGH voltage Vi 1 2.0 2.0 \%
5.5
4.5
Input LOW voltage Vi 0.8 0.8 \%
5.5
45 | Vg | —200] A 4.4 4.5 4.4
Output HIGH voltage Vou or \%
4.5 Vi —4.0 | mA 3.86 3.76
4.5 Viu 20.0 [ uA 0.0 0.1 0.1
Output LOW voltage VoL or A
4.5 ViL 4.0 | mA 0.32 0.37
Input current Iy 5.5 Vi=V¢c or GND +0.1 +1.0 MA
Quiescent supply current|  Icc 5.5 | Vi=V¢c or GND, Ip=0 8.0 80.0 pA
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High-Speed CMOS Logic MN74HC Series MN74HCT4060/MN74HCT4060S

B AC Characteristics (GND =0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol | g€ Test Conditions Ta=25C Ta=—40~+85°C| Unit
min. typ. max. min. max.
Output rise time trLH 4.5 8 15 19 ns
Output fall time truL 4.5 6 15 19 ns
Propagation time
CLK—-Q4 tPLH 4.5 66 83 ns
(L—H)
Propagation time
CLK—Q4 tpHL 4.5 66 83 ns
(H-L)
Propagation time
Qn—Qn+1 tpLy 4.5 20 25 ns
(L—H)
Propagation time
Qn—Qn+1 tPHL 4.5 20 25 ns
(H-L)
Propagation time
RESET—Qn tpHL 4.5 30 38 ns
(H-L)
Minimum pulse width tw 4.5 20 25 ns
Minimum recovery time trem 4.5 15 19 ns
Maximum clock
frequency frmax 4.5 30 24 MH:z
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High-Speed CMOS Logic MN74HC Series

MN74HCT4060/MN74HCT4060S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpy, tpur)

P.G

Refer to truth table

CLK

Qn OQutput
RESET

5

2 . Switching Waveforms

=6ns =6ns

CLK —

tpHL

Qn
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High-Speed CMOS Logic MN74HC Series MN74HC4066/MN74HC40665

MN74HC4066/MN74HC4066S

Quad Analog Switch

B Description P-1
MN74HC4006/MN74HC4066S are quad independant bidirectional
analog switch. When inhibit input (INH) is “H”, the state between
switch input and output becomes LOW impedance (ON). When
inhibit input is “L”, it becomes HIGH impedance (OFF). Pin
configuration is same as standard CMOS logic 4000 family.

B Schematic Diagram 14-pin plastic DIL package
P-2
Vee Vee
== & o=
Yoo ’ 1 Vee 0Z0
J L L l J_ 14-pin Panaflat package (SO-14D)
. Al
Vee
GND J GND Pin Configuration (top view)
Vee| GND Vee o[ __e\./ 4 Vee
J zolZ—  --{@IiNHo
INH :} :’* ZIE—:b " ZiNm 3
YIE-l——‘?/ T1]v3

1
INHI[B}- S {Tzs
INH2[6}-, —9]z2

GND[7] L—““{———EYz

GND GND

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vece —-0.5~+7.0 \Y%
Input/output voltage - Vi,Vo —0.5~Vcc+0.5 \Y
Input protection diode current Tk +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icclono +70 mA
Storage temperature range Tstg —65~+150 °C
MNTAHCA066 Ta=—40~+60"C Po 400 W
Power Ta=-+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation MN74 HCA066S Ta=—40~460"C Py 275 mW
Ta==+60~485"C Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series

MN74HC4066/MN74HC40665

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 2.0~6.0 \Y%
Input/output voltage V1, Vo 0~Vecc A%
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Temperature
Parameter Symbol Vee Test Conditions Ta=25T Ta=-40~+85C| Unit
V) min. typ. max. min. max.
2.0 1.5 1.5 \%
Input HIGH voltage Vi 4.5 3.15 3.15 v
6.0 4.2 4.2 A
2.0 0.3 0.3 \Y%
Input LOW voltage ViL 4.5 0.9 0.9 \Y%
6.0 1.2 1.2 \Y%
Input current I 6.0 | Vi=Vcc or GND +0.1 +1.0 MA
Quiescent supply current{  cc 6.0 ;7 I=0 Vee or GND 2.0 20.0 rA
o=
= or V
impasousaotte | poory | 60|y Tyreer cun w0 fx0)
2.0 1000 | 2000 3000 Q
. 3.0 . 200 400 600 Q
On resistance Ron A5 Vis . Vcc~GND 80 160 240 a
6.0 60 120 180 Q
2.0 150 Q
Variation of On resisti A Ron 3.0 25 a
ance 4.5 10 0
6.0 7 Q
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4066/MN74HC4066S

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Vee Temperature
Parameter Symbol ) Test Conditions Ta=25C Ta=—-40~+85C| Unit
min typ. | max. | min. | max.
L 2.0 50 65
Propagation time teu | 4.5 |RNTIKD 10 13| s
(H~L) 6.0 | CL=500F 9 11
INH=Vcc
Propagation time tPLH 4212 Input transition ig f: ns
(L—H) 6.0 |time=15ns 9 1
2.0 150 190
3-state propagation time tpuz 45 |Ri=1k0 30 38 ns
(H=2) 6.0 | CL=50pF 26 33
2.0 | Y=Vcc 150 190
3-state propagation time tpzn 4.5 |RL—~GND 30 38 ns
(Zz—H) 6.0 26 33
- 2.0 150 190
3-state propagation time trLz 45 |Ri=10kO 30 38 ns
(L=2) 6.0 | CL=50pF 2 33
L 2.0 |Y=GND 150 190
3-state propagation time tpL 45 | RioVec 30 38 ns
(2-L) 6.0 2 33
2.0 |Ri=10kQ
Sine Wave Distortion 4.5 ?ll-_—=1 ?{Ol-{)f 0.1 %
6.0 | Y=13Vcc(P-P)
2.0 —1kQ
§ mosstalk 4.5 5; ;vcc P-P) tb.f MHz
6.0
2.0 |[RL=10kQ
stk 45 [CL=50pF tb.f mV
6.0 |INH=Vcc
2.0 |Ri=1k0
Feedthrough 4.5 |G S0E tb.f MHz
6.0 |Y=4Vcc(P-P)
2.0
Frequency Response 4.5 ?NLI: 1k3 t.b.f MHz
6.0 =vee
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4066/MN74HC4066S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit (tpyy, tpyr)

(Fig. 1) Propagation Delay Time, Crosstalk

Measuring circuit

(Fig. 2) Sine Wave Distortion, Feedthrough

Measuring Circuit

INH— INHs
Vn s Vos V
18T |
Ru TCL

(Fig. 3) Crosstalk Measuring Circuit

Vos

20 log% =-50dB
15

INH(A— INH(B)—
VI s(A)_ —VOS(B)
R > >
L R.Z RLZ2
GND o
) h
2 . Switching Time Waveforms
15 =6 =
ni_ 15ns ns -—fe—"s
1_90% 90% \ Vee INH 0% 90% Vee
Vi 509 50% E 50% 509% )
10% 10%x GND 10% 0%e—e  ___ND
90% Vou
Vos 50% 50% Vos(l) °
1 O,
j tpHL 0{° tpuz ~GND
teLy tpzu
-90% =Vcc
Vos(2) \
0s 10% V
(Vls —Vos ) toaL tor s oL
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4075/MN74HC4075S

MN74HC4075/MN74HC4075S

Triple 3-Input OR Gates

B Description

MN74HC4075/MN74HC4075S contain three 3-input positive isola-
tion OR gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to minimum. LS TTL 10-inputs can be
directly driven. Resistors and diodes are provided in Ve and
GND for protection of the input/output against damage by static
electricity. Same pin configuration and function as the standard
CMOS 4000 logic family.

B Logic Diagram (1 gate)

=] e

[@leovked
Syt

14-pin plastic DIL package

p-2

14-pin Panaflat package (SO-14D)

Pin Configuration (top view)

ae[1]

\\—rg

lez

E Vee
ECS

Al E 12|B3
B1[4] 11]as
5] 10]v3
vi[s] @ 9 vz
GND E 8|c2
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 A%
Input/output voltage V1, Vo —0.5~Vcc+0.5 v
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc Ionn +50 mA
Storage temperature range Tstg —65~+150 °C
o75 Ta=—40~+60"C P 400 W
m
Power MN74HCA Ta=+60~+85C ° Decrease to 200mW at the rate of SmW/°C
dissipation HCAOTS S Ta=—40~460°C p 275 W
m
MN74 075 Ta=+60~+85C b Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series MN74HC4075/MN74HC40755

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \Y%
Input/output voltage Vi, Vo 0~Vce \Y
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol | Ta=25C Ta=—40~+85C|  Unit
(V) Vi To - - -
Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Viu 4.5 3.15 3.15 \Y%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage ViL 4.5 0.9 0.9 \
6.0 1.2 1.2
2.0 —20.0] wA 1.9 2.0 1.9
4.5 Vih |—20.0| wA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0f #A | 5.9 | 6.0 5.9 A
4.5 Viu —4.0{ mA 3.86 3.76
6.0 —5.2| mA 5.36 5.26
2.0 20.0( pA 0.0 0.1 0.1
4.5 20.0| pA 0.0 | 0.1 0.1
Output LOW voltage Vo 6.0 Vi 20.0 | uA 0.0 | 0.1 0.1 \Y
4.5 4.0 mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I 6.0 | Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current|  Icc 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 HA

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol ?/\C/(S Test Conditions Ta=25C Ta=—-40~+85C Unit
min. typ. max. min. | max.
2.0 25 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
o 2.0 25 75 95
({Cpagation e tew | 4.5 8 | 15 19 ns
6.0 7 13 16
o 2.0 25 75 95
(P :_’E%?non time tPHL 4.5 8 15 19 ns
6.0 7 13 16
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High-Speed CMOS Logic MN74HC Series MN74HC4078/MN74HC4078S

MN74HC4078/MN74HC4078S

8-Input NOR Gate

B Description P-1
MN74HC4078/MN74HC4078S contain 8-input positive isolation
NOR gate circuits.

Adoption of a silicon gate CMOS process has resulted in low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. Input/output transfer
characteristics have been improved by applying a buffer to the gate
output, and fluctuation of transfer time due to increased load
capacitance is limited to the minimum. LS TTL 10-inputs can be
directly driven. Resistors and diodes are provided in Vpp and Vg
for protection of the input/output against damage by static
electricity. Same pin configuration and function as the standard
CMOS 4000 logic family. P-2

B Logic Diagram

14-pin Panaflat package (SO-14D)

A
B
Y " N
g Pin Configuration (top view)
. -/
I]:: K K|1 EVCC
Al 2 13y
G O—D_J E
Ho— B[ 3] 12]H

CE 111G

DE 10|F

NCE 9|E
GND[7] B

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 v
Input/output voltage V1, Vo —0.5~Vcc+0.5 \%
Input protection diode current Ik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc.Ionp +50 mA
Storage temperature range Tstg —65~+150 °C

N Ta=—40~+60°C 400
Power MN74HC4078 Ta=+60~+85C Po Decrease to 200mW at the rate of 8mW/°C mW
dissipation MN74HCA078 S Ta=—40~460°C - 275 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
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High-Speed CMOS Logic MN74HC Series MN74HC4078/MN74HC40785

M Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 v
Input/output voltage V1. Vo 0~Vcc \
Operating temperature range Ta —40~+85 T
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol '(V'\% v, . Ta=25C Ta=—40°C~+85C] Unit
° Unit | min. typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vin 4.5 3.15 3.15 A%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vio 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.01 A 1.9 2.0 0.1 1.9 0.1
4.5 Vin [—20.0| mA 4.4 4.5 | 0.1 4.4 0.1
Output HIGH voltage Vou 6.0 or |—20.0f rA 5.9 6.0 0.1 5.9 0.1 \Y%
4.5 ViL —4.0| mA 3.86 0.32 | 3.76 | 0.37
6.0 —5.2| mA 5.36 0.32 | 5.26 | 0.37
2.0 20.0( pA 0.0 | 0.1 0.1
4.5 Vin 20.0{ wHA 0.0 0.1 0.1
Output LOW voltage Vou 6.0 or 20.0 | HA 0.0 | 0.1 0.1 \'
4.5 Vi 4.0 mA 0.32 0.37
6.0 5.2 mA 0.32 0.37
Input current I 6.0 |Vi=Vcc or GND +0.1 +1.0 HA
Quiescent supply current Iec 6.0 |Vi=Vcc or GND,Io=0 2.0 20.0 KA

B AC Characteristics (GND=0V, Input transition time =6ns, C_=50pF)

Temperature
Parameter Symbol Y\% Test Conditions Ta=25C Ta=—40~+8°C|  Unit
min. typ. max. min. max.
2.0 25 75 95
Output rise time tTiH 4.5 8 15 19 ns
6.0 7 13 16
2.0 20 75 95
Output fall time tTHL 4.5 7 15 19 ns
6.0 6 13 16
o 2.0 125 155
Fln;o—p'aé;)atlon time - 4.5 15 25 31 ns
6.0 21 26
Propagation time 20 125 155
(H—L) tPHL 4.5 13 25 31 ns
6.0 21 26
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High-Speed CMOS Logic MN74HC Series MN74HC4301/MN74HC4301S

MN74HC4301/MN74HC4301S

TTL Input Octal TRI-STATE Latch with Inverting Outputs

M Description P-5

MN74HC4301/MN74HC4301S contain TTL input octal tri-state
latches with inverting outputs. All inputs are compatible with TTL
logic level: 0.8V or less is logic “0” and 2.0V or more logic “1”.
High output driving capacity and tri-state output driving capacity
and tri-state output are suited for the use of common bus line in
the bus utilized system. When output disable input is “L”, and
latch enable input is “H”, data input is inverted and transferred to
output.

When latch enable is “L”, data input is maintained as is until when
latch enable input becomes “H” again. 20-pin plastic DIL package
When output disable input is “H”, all outputs become high P-6

impedance state regardless of other inputs or data hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directry driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS 20-pin Panaflat package (SO-20D)
logic family.

Pin Configuration (top view)

\/
oclF——p— I@ Vee
Q b
v % ~
B Truth Table poz] 5 R o
n__Yp _
Output Control [  Enable D Output D1[3] e ‘E_}TEQ 1
g —L
L H H L D2[4] i _t 17)q2
L H L H D3E n 9P IEQ 3
L L X Qo b b _trL
H X X Hi-Z pa[El-~— t—LEQ‘t
DG —
Note: ps[7] H>—[as
1. x: Either HIGH or LOW,; it doesn’t matter 3 e —|_13 _
2. Hi-Z: High impedance Dé = ‘EFL-—-IQS
3. Qo: gbl;aevel prior to determination of mput condition shown in p7[E] P 12)Q7
GND[io L—'ﬁ]EG

B Logic Diagram

=]

%0 D1 D2 D3 D4 5 D6

e Y e P oy o
| |

G Nl c9h | e o® Qh | | ¢Q
N Q : 1 TQ TQ TQ TQ1 TQ'—‘ TQ

OO0 00
((I)ourfg}:)tlc Dc ¢ 1 ¢ -L ¢ [ é . : _i ]

Q7

=
o
Do
Fa)
w
o
£SS
Fal
o
o
[}

Q0
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High-Speed CMOS Logic MN74HC Series MN74HC4301/MN74HC4301S

B Absolute Maximum Ratings

Parameter Symbol Rating Uit

Supply voltage . Vee —0.5~+7.0 \'
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Ice, Ienp + 70 mA
Storage temperature range Tstg —65~+150 C

VIN74 HCA4301 Ta=—40~+ 60T Po 400 oW
Power Ta=+60~+85C Decrease to 200mW at the rate of 8mW/°C
dissipation Ta=—40~+60T 275

MN74 HC4301S Ta=+60~-+85C Po Decrease to 200mW at the rate of 3.8mW/°C mW

B Operating Conditions

Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 4.5~55 \
Input/output voltage Vi, Vo 0~Vee \%
Operating temperature range TA —40~+85 T
Input rise and fall time tr, tf 4.5 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol \(’\L]; Vi I Ta=25C Ta=—40~+285¢| Unit
Unit | min. typ. max. min. | max.
4.5
Input HIGH voltage Vin § 2.0 2.0 \Y%
5.5
4.5
Input LOW voltage ViL § 0.8 0.8 \Y%
5.5
4.5 Vin |—20.0] uxA 4.4 4.5 4.4 Vv
Output HIGH voltage Von or
4.5 | Vi |- 6.0 mA | 3.86 3.76
4.5 | Vin | 20.0| pA 0.
Output LOW voltage VoL or H 0]0.1 0.1 \Y%
4.5 | vy, 6.0 mA 0.32 0.37 v
Input current I 5.5 | Vi=Vccor GND +0.1 +1.0 MA
3-state output off state Vi=Vmor Vi
I 5.5 +0.5 +5.0 HA
current o Vo=Vcc or GND
Quiescent supply current Tcc 5.5 | Vi=Vccor GND, [o=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC4301/MN74HC4301S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature Condition
Parameter Symbol \(I\“g Test Conditions Ta=25T Ta=—40~+85T Unit
min. typ. max. | min. | max.
Output rise time tTLH 4.5 8 15 19 ns
Output fall time truL. 4.5 7 15 19 ns
Propﬂzatlon time tPLH 4.5 10 20 25 ns
D—Q (L—H)
P tion time
ropagat! trul. 4.5 14 25 31 ns
D—Q (H—L)
Propagation -t_lme thin 45 12 25 1 ns
enable G— Q(L—H)
Propagation ti
pagarion fime tow, | 4.5 17 | 30 38 ns
enable G—»Q(H-L)
3-stat tion ti
state propagation time . 45 R, = 1kQ 15 95 . ns
(H—Z) :
3-stat ion ti
state propagation time trLs 4.5 R = 1kQ 15 25 31 ns
(L—2Z)
-stats tion ti
3-state propagation time tezu 4.5 Ri = 1kQ 10 20 25 ns
(Z—H)
3-state propagation time o1 4.5 Ri = 1kQ 18 30 38 s
(Z—L)
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC4301/MN74HC4301S

® Switching Time Measuring Circuit and Waveforms

(1) trim, trae, tern /tens (D=Q)

1. Measuring Circuit 2. Waveforms

5 =6ns <6ns
3V
; T 0 0 2. 2.7V
PG. D Q Output Q D Xl,s\zv 1 3V&Q
N __J 0.3V 0.3VXx ov
EG Gy tpur teLn
0C I — 90% 90%
Q 3V 1.3V
’L 10% 10%
=t ruL _.'_LtTI.H
(2) tein/teuL (EG—Q)
1. Measuring Circuit 2. Waveforms
=6ns <6ns
Q Q PARAG 3V
P.G D Q ToOutput Q D 27 ; 3V%
~ 0.3V 0 3V K oV

Cu tey tes
. -
P.G. +—EG l =6ns e <6ns
27V 3V
13V
0.3V
,L trLn truL
o, O,
Q 90% 13V 1.3v;L 90%
10%

10%
re—tTHL — trin
(3) teuz, trzu
1. Measuring Circuit 2. Waveforms
Ve
& =6ns =6ns
3V
2.7V 2.7
oc lel.sv 1.3\5&
0OQutput Q —_A03V 0.3V- f'_OV
. PZL,
trLz
Co = ~Vcc
q 6 Nav
’ trzu Vou
e truz v
. - 9 OH
PG a 0% Lav
~GND
(4) triz, tezL
1. Measuring Circuit 2. Waveforms
Vee See above [3] 2. for waveforms.
P.G
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High-Speed CMOS Logic MN74HC Series

MN74HC4302/MN74HC4302S

MN74HC4302/MN74HC4302S

TTL Input Octal TRI-STATE Latches

B Description

MN74HC4302/MN74HC4302S contain TTL input octal tri-state
latches with outputs. All inputs are compatible with TTL logic
level: 0.8V or less is logic “0” and 2.0V or more logic “1”. High
output driving capacity and tri-state output driving capacity and
tri-state output are suited for the use of common bus line in the bus
utilized system. When output disable input is “L”, and latch enable
input is “H”, data input is inverted and transferred to output.
When latch enable is “L”, data input is maintained as is until when
latch enable input becomes “H” again.

When output disable input is “H”, all outputs become high
impedance state regardless of other inputs or data hold circuits.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directry driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

B Truth Table

Output Control Enable G D Output
L H H H
L H L L
L L X Qo
H X X Hi-Z

Note:

1. x: Either HIGH or LOW; it doesn’t matter

2. Hi-Z: High impedance

3. Qo:
table

B Logic Diagram

Q level prior to determination of input condition shown in

20-pin plastic DIL package

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

ocE 20] Viec
Do[Z}-= (j" Qo
D13} o Ea1
p2[A}= :" 17]Q2

16]Q3

_Q b
p4[6] = lQ4
Q.b
ps[T}=— 14)Q5

13)Q6
12]Q7
1EG

AR ARt e

N

DO D1 D2 D3 D4 D5 D6 D7
T D D L D L D D l—— D L D
G Q G Q G QA (%Q (%C) (%Q —‘ %Q GTQ
<nable T T
E Gbl O_Do 7
ﬁ Y
Output ‘ l I
Control © DP ’ l ‘ ’ ’ lL l ‘ l
Q0 Q1 (32 Q3 Q4 Q5 dG Q7
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High-Speed CMOS Logic MN74HC Series MN74HC4302/MN74HC43025

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \%
Input protection diode current Iix +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+4150 C
Ta=—40~+60C 400
MN74 HC4302 Po mW
Power Ta=+60~+85T Decrease to 200mW at the rate of SmW/°C
dissipation MN74 HCA3025 Ta=—40~+60C o 275 W
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vce Rating Unit
Operating supply voltage Vee 45~5.5 \
Input/output voltage Vi, Vo 0~Vee \Y%
Operating temperature range Ta —40~+4-85 c
Input rise and fall time tr, tf 4.5V 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ?’VC)C v, ; Ta=25TC Ta=—40~+85C| Unit
? Unit | min. typ. max. min. | max.
4.5
Input HIGH voltage Viu § 2.0 2.0 v
5.5
4.5
Input LOW voltage Vi § 0.8 0.8 \Y
5.5
4.5 Vin |—20.0{ xA 44 4.5 4.4 \Y%
Output HIGH voltage Vou or
4.5 Vi |— 6.0/ mA 3.86 3.76 A%
4.5 | Vin | 90 0| uA 0.0 0.1 0.1 v
Output LOW voltage Vou or ) : .
45 | y,. | 6.0l mA 0.32 0.37 v
Input current I 5.5 | Vi=Vccor GND +0.1 +1.0 MA
3-state output off state To 5.5 Vi=Vmor Vi +0.5 +5.0 KA
current ’ ’ Vo=Vcc or GND
Quiescent supply current Icc 5.5 [Vi=Vccor GND, [o=0 8.0 80.0 MA
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High-Speed CMOS Logic MN74HC Series MN74HC4302/MN74HC43025

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
cc
Parameter Symbol W) Test Conditions Ta=25C Ta=—40~+85C Unit
min. typ. | max. | min. | max.
Output rise time tTLH 4.5 7 15 19 ns
Output fall time tTHL 4.5 6 15 19 ns
Propagation time toLn 4.5 11 20 25 ns
D—Q (L—H)
Propagation time tPHL 45 16 30 38 ns
D—Q (H—L)
Propagation time tpLn 4.5 15 25 31 ns
enable G»>Q(L—H)
Propagation time tPHL 45 15 25 31 ns
enable G->Q(H—L)
3-stat tion ti
state propagation time oz 45 R.=1kQ 10 25 31 ns
(H—~Z)
3-state propagation time toLz 45 Ri= 1kQ 16 30 38 ns
(L—Z)
3-stat tion time
state propagation time tozn 45 R.=1kQ 9 20 25 ns
(Z—H)
-stat tion tim
i (SZ ep]io)paga e tpzL 4.5 Ri=1kQ 18 30 38 ns

Panasonic —418—



High-Speed CMOS Logic MN74HC Series MN74HC4302/MN74HC43025

o Switching Time Measuring Circuit and Waveforms

(1) trin, tTL, teLe/ tpy (D—Q)

1. Measuring Circuit 2. Waveforms
Ve
<6ns =6ns
P.G D 2
.G. L Q TO Output Q 3
C

EG

L

w |1

GND

(2] teiu/teu (ENG—Q)

1. Measuring Circuit 2. Waveforms
=6ns <6ns
P.G. HD Q Output Q A
D 1.3V 1.3V
C. .3V 0.3V
P.G. HEG I O Louy,
<6ns e _.'_ <6ns
oc EG 1.3V 2 < 13v4 27V
J’ _/ 0.3V 3V
—= trin tTHL
90%
Q Lavf 0% 1.3V
10% 10%
tpLy tpHL

(3] tenz, trzn

1. Measuring Circuit 2. Waveforms
=6ns =6ns
Vee v
27V 27V
D Q| Output Q oc ZZ 3V I‘SVS&
—_—F 0.3V 03V o
tpzr,
EG Ro.=C. terz ueas Ve
I Q / N3V
(8]0 10% \ VoL

PG. — — tenz e V
0, OH
Q 0% 1.3V
~=~GND

(4) terz, trzL

1. Measuring Circuit 2. Waveforms
See above [3] 2. for waveforms.

Vee
"
2R,
D Q| oQutput Q
— EG ICL
oC
PG. ——
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High-Speed CMOS Logic MN74HC Series

MN74HC4303/MN74HC4303S

MN74HC4303/MN74HC4303S

TTL Input Octal TRI-STATE D-Type Flip-Flops

with Inverting Outputs

B Description

MN74HC4303/MN74HC3403S are TTL input octal tri-state D-
type flip-flop with inverting outputs. All inputs are compatible
with TTL logic level: 0.8V or less is logic “0” and 2.0V or more
logic “1”. High output driving capacity and tri-state output are
suited for the use of common bus line in the bus utilized system D
input data satisfying set-up time is inverted by the rising edge of
clock input and trasferred to output. When output disable input is
“H”, all outputs become high impedance regardless of other inputs
or data hold circuits.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard

P-5

CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54L.S/74LS
logic family.

20-pin Panaflat package (SO-20D)

B Truth Table

Input Output
Output Control CLK D Q
L £ H L
L £ L H
L L X Qo
H X X Hi-Z
Note:
1.£: Data input is transferred to output on the positive-going
edge from LOW to HIGH of the clock
2. x: Either HIGH or LOW; 1t doesn’t matter
3. Qo: Q level prior to determination of input condition shown in
table
4. Hi-Z:  High impedance

M Logic Diagram

Pin Configuration (top view)

oc[1<> ~ 20 Ve
Dl[giﬂ‘ir——@ Q1
DzE_ pcLh 0D = Q@
D35 kLo —36‘3
045* bCLK OD AEG“
DSE‘I— PCLK ODf—¢ | _Eﬁs
D7E_\— CLK OL m TH— 17 67
6N (el O aeHTICLK

DO [?)l D2 D3 D4 D5 DQG D7
T\D '—I) D L]) I*l) T*I) Ll) I{])
Cl.l\Q C”\Q ’JCI KQ—"‘CLKQ (,I,]\QH CI,KQ CLKQ—‘ I ok
| -y W F# v Y
ot o> L SEEEE AN
%0 Gll Q2 %3 QL4 Q5 Q6 Q7
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High-Speed CMOS Logic MN74HC Series MN74HC4303/MN74HC4303S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 \Y%
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Lix +20 mA
Output parasitic diode current Tok +20 mA
Output current o +35 mA
Supply current Icc, Ionp +£70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60TC 400
MN74HC4303 Pp mW
Power Ta=+60~ +85C Decrease to 200mW at the rate of SmW/°C
SN |\ INTaHCa3038 | LA= 40~ +60T Pp 275 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee (V) Rating Unit
Operating supply voltage Vee 45~5.5 \Y%
Input/output voltage Vi, Vo 0~Vce v
Operating temperature range Ta —40~+85 T
Input rise and fall time tr, tf 4.5 0~500 ns

M DC Characteristics (GND=0V)

v Test Conditions Temperature
cc - .
Parameter Symbol W) Vi I Ta=25C Ta—.— 40~+85°C Unit
Unit | min. typ. max. min. | max.
4.5
Input HIGH voltage Vin § 2.0 2.0 \Y
5.5
4.5
Input LOW voltage ViL § 0.8 0.8 \Y%
5.5
4.5 Vin |—20.0f #A 4.4 4.5 4.4 \Y%
Output HIGH voltage VoH or
4.5 | Vi |— 6.0 mA | 3.86 3.76 v
4.5 Vin 20.0| MA 0.0 { 0.1 0.01 \Y%
Output LOW voltage VoL or
4.5 | Vi 6.0/ mA 0.32 0.37 \Y
Input current I 5.5 | Vi=Vccor GND +0.1 1.0 HA
3-state output off state Toz 55 Vi=Vior Vit +0.5 +5.0 uA
current Vo=Vcc or GND
Quiescent supply current|  Icc 5.5 [Vi=Vccor GND, 1o=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC4303/MN74HC4303S

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

v Temperature
Parameter Symbol | (v} Test Conditions Ta=25C Ta=—40~+85C |  Unit
min. typ. | max. | min. | max.
Output rise time trLn 4.5 8 15 19 ns
Output fall time tTHL 4.5 6 15 19 ns
Propagation time
— t 4.5 13 30 38 ns
CLK—Q (L—H) FL
Propagation time
— tPHL 4.5 18 30 38 ns
CLK—Q (H-L)
3-state propagation time truz 45 RL=1kQ 18 30 38
(H—Z)
g on ti
3-state propagation time toLz 45 Ri=1kQ 15 95 31 ns
(L—2)
3-state propagation time tran 45 RL=1kQ 14 95 31 ns
(Z—H)
3-state propagation time toaL L5 Ri=1kQ 14 25 31 ns
(Z-L)
Minimum Set-up time tsu 4.5 2 20 25 ns
Minimum Hold time th 4.5 - 0 ns
Maximum clock frequency| — fmax 4.5 30 79 24 MH:z
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High-Speed CMOS Logic MN74HC Series MN74HC4303/MN74HC4303S

® Switching Time Measuring Circuit and Waveforms
(1) tTim, tTHL, tow ,f max, trLe / teur (CLK—Q)

1. Measuring Circuit 2. Waveforms
Veo =6ns =6ns
2.7V

° D 13V E;V
2 0.3v kQo3v

P.G. S D tau | th teu
E =6ns r— . e <6
S CLK 13v¥ 27V 7 v

P.G. 5 —/| osv 03v
‘s tphL tpLy
=9

truL trLn
(2) teuz, tpzm
1. Measuring Circuit 2. Waveforms
Ve
4FC =6ns =6ns
IV 2V v
oc 0 3Vi2 13V I'BVSN 0.3V
. trrz e ov
P.G. / =~Vcc
. 0% 1.3V v
PG Q tru tpzu oL
G.
X90% Vou
1.3V
~GND

(3] terz, trzL
1. Measuring Circuit 2. Waveforms
See above [3] 2. for waveforms.
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PG |bCLK Q Output Q
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High-Speed CMOS Logic MN74HC Series MN74HC4304/MN74HC4304S

MN74HC4304/MN74HC4304S

TTL Input Octal TRI-STATE Flip-Flops

B Description P-5
MN74HC4304/MN74HC4304S are TTL input octal tri-state D type
flip-flop. All inputs are compatible with TTL logic level: 0.8V or
less is logic “0” and 2.0V or more logic “1”.

High output driving capacity and tri-state output are suited for the
use of common bus line in the bus utilized system. D input data
satisfying set-up time is transferred to output by the rising edge of
clock input. When output disable input is “H”, all outputs become
high impedance regardless of other inputs or data hold circuits.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and P-6
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard 54LS/74LS
logic family.

20-pin plastic DIL package

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

B Truth Table

Input Output
o \/

utput I_‘Control CLK D Q OCE—‘1> 200 Ve
£ H H poZHp 9 19)Q0
L _/— L L DIE_‘——&?—D—-" D Q] —‘EQI

L A | ]
Qo D2} 17]qQ2
H X X b QT116)Q3
Do

Note: D4E————
1.4 Data input is transferred to output on the positive-going D5[7] eCLE ODF L ——EQS

Hi-Z Dsa_\_m:‘_
D q
D q

n=
edge from LOW to HIGH of the clock g LK OV B7106
2. x:  Either HIGH or LOW; it doesn’t matter DOE[ {7 ol _ 1
3. Qo:  Qlevel prior to determination of input condition shown in D7[a == D‘I . —3q7
table GND[0] (=TT CLK

4. Hi-Z: High impedance

B Logic Diagram

DO

S (R R, R O R O

L

Q

Enableo I |-——lT
Output oo

Control l
Q

o

(]
=

+do
—C
ol
L]
+do
I=
T
r-—OOD'
]
(]
=
|
[}
1o
LT

R S e

1 Q2 Q3 Q4 Q5 Q6 Q7
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High-Speed CMOS Logic MN74HC Series

MN74HC4304/MN74HC4304S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —05~+7.0 v
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, Ienp +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
power | VTAHNASOL = G0~ +85C P Mcrease to 200mWat therate of SmwriC | "
dissipation MN74HC4304S Ta=—40~460C Po 275 W
Ta=+4+60~+485C Decrease to 200mW at the rate of 3.8mW/°C
M Operating Conditions
Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 4.5~55 \
Input/output voltage Vi, Vo 0~Vee v
Operating temperature range Ta —40~+85 C
Input rise and fall time te, t 4.5V 0~500 ns
B DC Characteristics (GND=0V)
Voo Test Conditions Temperature
Parameter Symbol (‘j; o Ta=25C T,=—40~+85C| Umt
Unit | min. typ. max. min. | max.
4.5
Input HIGH voltage Vin § 2.0 2.0 \Y%
5. |
4.5
Input LOW voltage Vi § 0.8 0.8 \Y
5.5
4.5 | Viu |—20.0] #A | 44 | 4.5 4.4 Y
Output HIGH voltage Vou or
4.5 Vi |— 6.0/ mA 3.86 3.76 \Y%
4.5 Viu 20.0] A 0.0 | 0.1 0.1 Y,
Output LOW voltage VoL or
4.5 Vi 6.0/ mA 0.32 0.37 A%
Input current Ii 5.5 | Vi=Vccor GND +0.1 +0.1 HA
X Vi=Vior V
Surren T oz | 5.5 V0=V:: i =05 FO5 ) wA
Quiescent supply current Ice 5.5 {Vi=Vccor GND, [o=0 8.0 80.0 HA
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HC4304/MN74HC4304S

B AC Characteristics (GND=0V, Input transition time =6ns, C, =50pF)

Temperature
Parameter Symbol y\(;}c Test Conditions Ta=25C Ta=—40~+85C| Unit
min. | typ. | max. | min. | max.
Output rise time tTLH 4.5 8 15 19 ns
Output fall time trHL 4.5 6 15 19 ns
Propagation time ¢
CLK—Q (L—H) PLH 4.5 15 30 38 ns
Propagation time
16 30
CLK—~Q (H—L) tpHL 4.5 38 ns
3-state propagation time tpuz 45 Ri=1kQ 16 20 25 ns
(H—2Z)
S-state propagationtime |\ | 45 | R,=1kQ 15 | 20 25 ns
(L—2Z)
3-state propagation time tran 45 Ri=1kQ 14 20 25 ns
(Z—H)
3-state propagation time tpoL 45 | Ri=1kQ 14 20 25 ns
(Z-1)
Minimum Set-up time tou 4.5 2 20 25 ns
Minimum Hold time th 4.5 - 0 ns
Maximum clock frequency|  fmax 4.5 30 87 24 MH:z

Panasonic —426—



High-Speed CMOS Logic MN74HC Series

MN74HC4304/MN74HC4304S

® Switching Time Measuring Circuit and Waveforms

(1) truw, trae, tsu, fmax, teun, teue (CLK—Q)

1. Measuring Circuit

2. Waveforms

Ve
)
5 El
P.G. = D
g
=
PG. 5 ok
&

qQ Output Q

(2) teuz, tezu

1. Measuring Circuit

Vee
"

P.G.

P.G.

(3] terz, tezL
1. Measuring Circuit

J’————D RL

P.G.

PG.

Co

i

2. Waveforms

=6ns =6ns
—ﬂ——1¢— —.T——-—
3V
oc Y AN
o3v TNy
trLz teze
{//f——* ‘S ==VbC
1.3V
10% Ny
Q truz trzu oL
— — Vo
~GND

2. Waveforms

See above [2] 2. for waveforms.
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High-Speed CMOS Logic MN74HC Series MN74HC4305/MN74HC43055

MN74HC4305/MN74HC4305S

TTL Input Octal TRI-STATE Inverting Buffers

B Description P-5
MN74HC4305/MN74HC4305S are TTL input octal tri-state invert-
ing buffer.

All inputs are compatible with TTL logic level: 0.8V or less is logic
“0” and 2.0V or more is logic “1”. Large current output makes
possible high-speed operation for driving a large capacity busline.
It has input 1G and 2G where output becomes enabled at LOW,
and each can control 4 buffers.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity. P-6

20-pin plastic DIL package

-

20-pin Panaflat package (SO-20D)

M Truth Table

Input Output Input Output Pin Configuration (top view)
1G 1A 1Y 2G 2A 2Y
L L H L L H B S
L H L L H L GH>—— [Vec
H L Hi- Z H L Hi-Z 1a1[Z—e——1g1Y1
H H Hi- Z H H Hi-Z 1a2BH>—{igiv?
Note: 1A3EE 17]1v3
Hi-Z: High impedance 1A4E Elel
B Logic Diagram 2a1[6] 15)2v1
zle—[E_{?:‘~ Li]oy2
- 2A3[E] P>o—+—13J2v3
£ K3 s & S 284[9> [12)2v4
GND[Y) <126

Y1 Y2 Y3 Y4
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M Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —-0.5~+7.0 \Y
Input/output voltage Vi, Vo —0.5~V¢e+0.5 \Y%
Input protection diode current Iik +20 mA
Output parasitic diode current Tox +20 mA
Output current Io +35 mA
Supply current Icc, Ionp +70 mA
Storage temperature range Tstg —65~+150 c
MN7aHCA305 | 0= OUC Pp 400 mW
Power Ta=+60~+ 85°C Decrease to 200mW at the rate of 8SmW/°C
dissipation Ta=—40~+ 60°C 275
MN74HC4305S Po - mW
Ta=+60~+ 85°C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 4.5~5.5 \Y%
Input/output voltage Vi, Vo 0~Vee \Y e
Operating temperature range Ta —40~+85 °'C =
Input rise and fall time tetr 4.5 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol 2’\% v, 1 Ta=25C Ta=—40~+85C| Umt
© Unit | min. typ. max. min. | max.
4.5
Input HIGH voltage Viu § 2.0 2.0 \Y%
5.5
4.5
Input LOW voltage Vi § 0.8 0.8 \Y%
5.5
45 | Viu 1 900l uA | 44 | a5 4.4 v
Output HIGH voltage Vou or : :
4.5 | v, |7 6.0 mA | 386 3.76 Y
a5 | Y| 900 wxA 0.0 |0.1 0.1 v
Output LOW voltage VoL . or .
4.5 Vi 6.0| mA 0.32 0. 37 \Y
Input current I 5.5 | Vi=Vccor GND +0.1 +1.0 MA
3-state output off state loz 5.5 Vi=Viwor Vi +0.5 450 KA
current : Vo=Vecc or GND
Quiescent supply current Toc 5.5 | Vi=Vccor GND, 10=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HC4305/MN74HC4305S

B AC Characteristics (GND=0V, Input transition time =6ns, C =50pF)

Temperature
Parameter Symbol 2,\(/:(): Test Conditions Ta=25T Ta=—40~+85C Unit
min. typ. | max. | min. | max.
Minimum Set-up time tTLH 4.5 8 15 19 ns
Output fall time tTHL 4.5 6 15 19 ns
Propagation time 5 8 2
4.
(L—H) tPLH 25 ns
Propagation time
4.5
(H—L) tPHL 8 20 25 ns
3-state propagation time tpuz 45 RL=1kQ 12 25 31 ns
(H—=2Z)
3-state propagation time
tPLZ 4.5 RL=1kQ 10 25 31 ns
(L—+2)
3-state propagation time
propag “l tpzw | 45 | RL=1kQ 12 | 20 25 ns
(Z—H)
3-state propagation time
propag tpzi | 4.5 | Ru=1kQ 17 | 30 38 ns
(z-L)
® Switching Time Measuring Circuit and Waveforms
(1) trim, tTee, teLw, teuL
1. Measuring Circuit 2. Waveforms
<6ns =6ns

Output

re—trHe — triu
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High-Speed CMOS Logic MN74HC Series

MN74HC4305/MN74HC43055

(2) tpuz, tezu

1. Measuring Circuit

2. Waveforms

— s6ns S6ns
P G.
= TV Z7VK v
Vee G 1.3V
0.3V 1.3V . S
SVF) 0.3V ov
PL tezi
=V¢c
Output Output / \
Input 1.3V

e 10% N
RL CL Tonz tpzu oL
i -

1.3V
Output ~GND
(3) terz, trzL
1. Measuring Circuit 2. Waveforms
See above [2] 2. for waveforms.
G
P.G —O—D———
Vee
i;RL
Input Output
IC[.
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High-Speed CMOS Logic MN74HC Series MN74HC4306/MN74HC43065

MN74HC4306/MN74HC4306S

TTL Input Octal TRI-STATE Buffer

B Description P-5

MN74HC4305/MN74HC4305S are TTL input octal tri-state buf-
fer.

All inputs are compatible with TTL logic level: 0.8V or less is logic
“0” and 2.0V or more is logic “1”. Large current output makes
possible high-speed operation for driving a large capacity busline.
It has input 1G and 2G where output becomes enabled at LOW,
and each can control 4 buffers.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can 20-pin plastic DIL package
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.

20-pin Panaflat package (SO-20D)

Pin Configuration (top view)

M Truth Table

Input Output Input Output 1G 1-4{>i EVCC
1G 1A 1Y 2G 2A 2Y 1AIE} ToJ1Y1
L L L L L L IAZE | EIYZ
L H H L H H
4 17]1Y 3
H L Hi-Z H L Hi-Z 1A3E&j
~ : 144[5] 1)1y 4
H H Hi-Z H H Hi-Z
Not QAIE?EZ“
ote:
Hi-Z: High impedance ZAZE EZYZ
2a3[8}——1> 15]2v3
Vs e el - 9
¢ ND[L0} <1126

B Logic Diagram

Al A2 A3 A4

Ql

Y1 Y2 Y3 Y4
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B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Ve —0.5~+7.0 \
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y
Input protection diode current Tix +20 mA
Output parasitic diode current Tok +20 mA
Output current To +35 mA
Supply current Icc, Ienp +70 mA
Storage temperature range Tstg —65~+150 T
Ta=—40~+60C 400
MN74 HC 4306 Po mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
SN | ) N4 HCA306 |40~ +H60C Pp 27 mW
Ta=+60~+85C Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 4.5~5.5 \
Input/output voltage Vi, Vo 0~Vece \Y
Operating temperature range Ta —40—~ +85 c
Input rise and fall time tr, tf 4.5 0~500 ns

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol V‘;C Vi I Ta=25C Ta=—4)~+85C Unit
(v) 0 Unit | min. typ. max. min. | max.
4.5
Input HIGH voltage Viu § 2.0 2.0 \Y%
5.5
4.5
Input LOW voltage Vi § 0.8 0.8 \%
5.5
4.5 Viu |—20.0 HA 4.4 4.5 4.4 \%
Output HIGH voltage Vou or
4.5 v ™ 6.0/ mA 3.86 3.76 \Y%
4.5 Viu 20.0| MA 0.0 0.1 0.1 A
Output LOW voltage VoL or
4.5 Vi 6.0 mA 0.32 0.37 \Y%
Input current Ii 5.5 | Vi=Vccor GND +0.1 +1.0 KA
3-state output off state Ioz 55 Vi=Vmor Vi +0.5 450 HA
current ’ Vo=Vcc or GND
Quiescent supply current Icc 5.5 | Vi=Vccor GND, [o=0 8.0 80.0 HA
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High-Speed CMOS Logic MN74HC Series MN74HCA4306/MN74HC43065

B AC Characteristics (GND=0V, Input transition time =6ns, C,=50pF)

Temperature
Parameter Symbol (V:;(; Test Conditions Ta=25T Ta=—40~+85C Unit
min. typ. | max. | min. | max.
Output rise time tTLH 4.5 8 15 19 ns
Output fall time tTHL 4.5 6 15 19 ns
Propagation time
tPLH 8 20 25 ns
(L~H) 4.5
P tion tim
ropagation time tPHL 4.5 12 20 25 ns
(H—~L)
3-state propagation time truz 45 | Ru=1kQ 14 25 31 ns
(H—2Z)
g ion ti
3state propagation time tpLZ 4.5 | RL=1kQ 14 25 31 ns
(L—2Z)
3-state propagation time
propag; tPzH 4.5 | RL=1kQ 10 20 25 ns
(Z—H)
3-state propagation time
propag tezL | 4.5 | Ru=1kQ 14 | 2 31 ns
(z-L)
® Switching Time Measuring Circuit and Waveforms
(1) trim, tTae, teus, teuL
1. Measuring Circuit 2. Waveforms
=6ns <6ns
TV 37 v
Input 13V LY oo
- ov
t
Output e tent.
Output 1.3V %0% 0%

1.3V
10%, 10%

tru _4 truL
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High-Speed CMOS Logic MN74HC Series

MN74HC4306/MN74HC4306S

(2] tpuz, tpzu

1. Measuring Circuit

2. Waveforms

— <6ns =6ns
PG. |5
- rd STV 27y 3v
Ve A 13V L3V
0.3V 0.3V ov
teL trzL
Output \ =Vcc
1 © Qutput 10% 1.3V
nput ’ utpu
l truz tpzu | VOL
Ry Cu 90% Vou
I Output 1.3V
=GND
(3] trLz, tpzL
1. Measuring Circuit 2. Waveforms
G See above [2] 2. for waveforms.
Vee
'& EERL
Input J- 0Output
T ICL
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC4520/MN74HC4520S

MN74HC4520/MN74HC4520S

Dual Binary Up Counter

B Description

MN74HC4520/MN74HC4520S contain independent dual 4-bit
binary up counters.

It is counted by the rise of CLK, when CLK is “H” and counted by
the fall of CLK, when CLK is “L”. When clear input is “H”, it
clears the counter regardless of clock and all outputs (Q0~Q?3) is
“L”.

Adoption of a silicon gate CMOS process has made possible low
power dissipation, a high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 10-inputs can
be directly driven. Resistors and diodes are provided in V¢ and
GND to protect the input/output from damage by static electricity.
Same pin configuration and function as the standard CMOS logic
4000 family.

H Truth Table

P-3

16-pin plastic DIL package

P-4

e 16-pin Panaflat package (SO-16D)
CLK CLK CLR Mode
X X H All outputs are low
s H L Counter Advances Pin Configuration (top view)
L RS L Counter Advances \_/
~C X L No Change CLKA E EVCC
X A L No Change CIK.[2] 15] CLR5
A L L No Change QOAE_ EQBB
H N L No Change QIAE‘ EQ%
Note: |
1. {: Either HIGH or LOW; it doesn’t matter Q2 E E Qls
2.7: The fall of clock from “H” to “L” ‘ 5
3. A" : The rise of clock from “L” to “H” Q3 E E Q0s
CLRa[7] [10] CTKs
GND[B [9]CLKs
B Logic Diagram
Qo Q1 Q2 Q3
T Q T Q T Q T Q %
C R Q C R Q C R Q —C R Q
CLR o—{>d>o i ] |
— |
FD"Ja. % %

CLK
o
CLK
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High-Speed CMOS Logic MN74HC Series

MN74HC4520/MN74HC4520S

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 v
Input/output voltage Vi, Vo —0.5~Vcc+0.5 \Y%
Input protection diode current Iix +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +25 mA
Supply current Icc, Ionp +50 mA
Storage temperature range Tstg —65~+150 T
MN74HC4520 | o= 40~ +60C Po 400 mW
Power Ta=+60~+85C Decrease to 200mW at the rate of SmW/°C
dissipation Ta=—40~4+60C 275
MN74HC4520S Pp mW
Ta=+60~+85T Decrease to 200mW at the rate of 3.8mW/°C
B Operating Conditions
Parameter Symbol Vee(V) Rating Unit
Operating supply voltage Vee 1.4~6.0 \%
Input/output voltage Vi, Vo 0~Vee AV
Operating temperature range Ta —40~+85 c
2.0 0~1000 ns
Input rise and fall time tr, tf 4.5 0~500 ns
6.0 0~400 ns
B DC Characteristics (GND=0V)
Test Conditions Temperature
Parameter Symbol | 1S Ta=25C Ta=—40~+8C | Unit
Vi lo
Unit | min. | typ. max. min. | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \Y
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \Y%
6.0 1.2 1.2
2.0 —20.0| #A | 1.9 2.0 1.9
4.5 Vih |—20.0| HA | 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or |—20.0] A |5.9 6.0 5.9 \Y
4.5 Vin —4.0] mA |3.86 3.76
6.0 —5.2| mA |[5.36 5.26
2.0 20.0| HA 0.0 | 0.1 0.1
4.5 Vin 20.0| HA 0.0 | 0.1 0.1
Output LOW voltage Vor. 6.0 or 20.0| nA 0.0 0.1 0.1 \Y%
4.5 ViL 4.0 mA 0.32 0.37
6.0 5.2| mA 0.32 0.37
Input current Ii 6.0 |Vi=Vccor GND +0.1 +1.0 MA
Quiescent supply current Tcc 6.0 |Vi=Vcc or GND, Io=0 8.0 80.0 MA
Panasonic
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ngh-Speed CMOS LOg'C MN74HC Sel’IeS MN74HC4520/MN74HC452OS

B AC Characteristics (GND=0V, Input transition time =6ns, C,_=50pF)

Temperature
Parameter Symbol YG‘; Test Conditions Ta=25C Ta=—40~+85¢C Unit
min. typ. | max. | min. | max.
2.0 75 95
Output rise time tTLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time t jg 1;: 2:2
N PLH . ns
CLK, CLK—Qq (L—H) 8.0 30 37
o 2.0 175 220
Propagatlil time toL 45 35 m ne
CLK—~CLK—Qo (H—~L) 6.0 30 37
L 2.0 250 315
Propagitltin tme tPLH 4.5 50 63 ns
CLK, CLK—Qs (L—~H) 6.0 13 54
L 2.0 250 315
Propagation time
CLK, TIR-Qs () | T | 40 50 ol I
6.0 43 54
Propagation time 2.0 150 190
CLR—Qs (H—L) tPHL. 4.5 30 38 ns
6.0 26 33
Low level 2.0 100 125
Minimum pulse width twL 4.5 20 25 ns
CLK 6.0 17 21
High level 2.0 100 125
Minimum pulse width twh 4.5 20 25 ns
CLK 6.0 17 21
Minimum pulse width twen i‘(s) 1:3 12: ns
CLR
6.0 26 33
» . 2.0 75 95
Minimum Set-up time
— tsu 4.5 15 19 ns
CLK—CLK 6.0 13 16
- ] 2.0 50 65
Minimum Set-up time o 45 10 13 s
CLK—=CLK 6.0 9 11
2.0 75 95
Minimum recovery time trem 4.5 15 19 ns
6.0 13 16
2.0 6 4
Maximum clock frequency fmax 4.5 30 24 MH:z
6.0 35 28
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MN74HC4520/MN74HC4520S

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

Vee

P.G.

Refer to truth table

2. Waveforms

QO

Q1

Q2

Q3

—-—I—OOutput
J:Cl.

ICx,
ICL

Output

Output

50%

—T—O Output
3"

50%

CLK 50%

Q0~Q3

tpLu

o
tsu

50%

50%

CLK
(CLK=L)

CLK
(CLK=H)

CLR

50%

twh

50%
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High-Speed CMOS Logic MN74HC Series

MN74HC40104/MN74HC40104S

MN74HC40104/MN74HC40104S

4-Bit TRI-STATE Bidirectional Universal Shift Register

B Description

MN74HC40104/MN74HC40104S are 4-bit 3-state bidirectional
shift registers with parallel inputs, parallel outputs, right-shift and
left-shift serial inputs, and operational mode control inputs.
Large current output makes possible high-speed operation for
driving a large capacity busline.

For sysnchronized-parallel loads, 4-bit data are added to the
parallel input, when both mode control inputs (SO and S1) are
HIGH.

Data are loaded to the respective flip-flops, and are transferred to
the outut on the positive going edge of the clock pulse.

The serial-shift function can be stopped between parallel loads.
The right shift functions (when mode-control input SO is HIGH
and S1 is LOW) when there is synchronization to the rise of the
clock pulse.

When S0 is LOW and S1 is HIGH, the left shift functions as a
result of insertion of new data to the left-shift serial input.

When SO is LOW and S1 is LOW, all outputs become LOW
regardless of the clock pulse.

When enable input is LOW, all outputs become high impedance.
Adoption of a silicon gate CMOS process has made possible low
power dissipation, high noise margin equivalent to a standard
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

be directly driven. Resistors and diodes are provided in V¢ and o~
GND to protect the input/output from damage by static electricity. E O—— 16] Ve
Same pin configuration and function as the standard CMOS logic Dot BH—psk E QAl—12] QA
4000 family. A B—a QB 11 QB
B [E}—B Qc —13] QC
¢ B—c Qo —12] QD
D [ D CK 1] CK
Dy [[—{ps so si—10] s1
GND [B] L M s
B Truth Table
Input Output
Mode Serial Parallel
EnEble = = Clock 5 T e n = c 5 Qa Qs Qc Qp
L X X 3 X X X X X X Hi-Z Hi-Z Hi-Z Hi-Z
H x x L x x x x x x Qao Qso Qco Qpo
H H H e X X, a b c d a b c d
H L H | X H x X X X Qan Qgn Qcn
H L H | /| x L X X x X L Qan Qgn Qcn
H H L | /| H X x X X X Qb Qcn Qoo H
H | H L | /| L x x x x X Qn | Qo | Qoe L
H L L X X X X X X X L L L L
Note:

1._/": Data input is transferred to output on the positive-going edge
from LOW to HIGH of the clock

2. X: Either HIGH or LOW,; it doesn’t matter

3. Hi-Z: High impedance
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High-Speed CMOS Logic MN74HC Series MN74HC40104/MN74HC40104S

B Logic Diagram

E oo
Dgg oDoPo——of
A oDoD>o D Qlrpotlo— o Qa
— CLK
B Do D Q T(><>—H»_—1—*’ Q
— —CLK

Iy

C oo DQW_OQC

— —CLK
D oo D Q “*W-p" Qp
Dgp, oo tCLK
‘_—¢_°<g—°4‘° CLK
¢
oG oo S1
~olocto SO
B Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply voltage Vee —0.5~+7.0 \Y

Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Ice, Ienp +70 mA

Storage temperature range Tstg —65~+150 °C

Ta=—40~+60°C 400
MN74HC40104 Py mW
Power Ta=+60~85°C Decrease to 200m Watt the rate of SmW/°C
oSO | NTaHCAO04 | T2 40~ +E0C Py 27 mW
Ta=+60~+85°C Decrease to 200m Watt the rate of 3.8mW/°C
B Operating Conditions

Parameter Symbol VeeV) Rating Unit

Operation supply voltage Vee 1.4~6.0 v

Input/output voltage Vi, Vo 0~V¢c \Y%

Operating temperature range Ta —40~+85 °C

2.0 0~1000
Input rise and fall time te, tf 4.5 0~500 ns
6.0 0~400
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High-Speed CMOS Logic MN74HC Series

MN74HC40104/MN74HC40104S

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol Y%C v I Ta=25°C Ta=—40~+85°C| Unit
! © [Unit | min. | typ. | max. | min | max.
2.0 1.5 1.5
Input HIGH voltage Vi 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.3 0.3
Input LOW voltage Vi 4.5 0.9 0.9 \%
6.0 1.2 1.2
2.0 —-20.0 | pA 1.9 2.0 1.9
45 | Vg | —200| pA 4.4 4.5 4.4
Output HIGH voltage Vou 6.0 or —20.0 | A 5.9 6.0 5.9 A%
4.5 Vi —4.0 | mA 3.86 3.76
6.0 -5.2 | mA 5.36 5.26
2.0 20.0 | A 0.0 0.1 0.1
4.5 Viu 20.0 | uA 0.0 0.1 0.1
Output LOW voltage VoL 6.0 or 20.0 | uA 0.0 0.1 0.1 \Y%
4.5 Vi 40| mA 0.32 0.37
6.0 52| mA 0.32 0.37
Input current I 6.0 Vi=V¢c or GND +0.1 +1.0 RA
3state output offstate |y 6.0 Vl’lzj,‘ég* or Y +0.5 +50| pA
Quiescent supply current|  Icc 6.0 | VI=V¢c or GND, Ip=0 8.0 80.0 nA
B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)
Temperature
Parameter Symbol ‘(]“;)C Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.
2.0 75 95
Output rise time trLH 4.5 8 15 19 ns
6.0 13 16
2.0 75 95
Output fall time tTHL 4.5 6 15 19 ns
6.0 13 16
Propagation time 2.0 150 190
CLK—Q4 tpLH 4.5 30 38 ns
- 6.0 26 33
Propagation time 20 150 190
CLK—-Q4 tpuL 4.5 30 38 ns
H-1) 6.0 26 33
3 stage 2.0 175 220
propagation time tuz 4.5 RL=1KQ 35 44 ns
H-2) 6.0 30 37
3-stage 2.0 175 220
propagation time tiz 4.5 RL=1KQ 35 44 ns
(-2 6.0 30 37
3-stage 2.0 150 190
propagation time tzn 4.5 RL=1KQ 30 38 ns
(1) 6.0 2 33
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC40104/MN74HC40104S

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(]“7‘)' Test Conditions Ta=25°C Ta=-40~+85°C{ Umt
min. typ. max. mn. max.
3-stage 2.0 150 190
propagation time tz1, 4.5 RL=1KQ 30 38 ns
V) 6.0 2 33
) ) 2.0 100 125
I(\:411‘rll;rnum pulse width tw 45 20 25 ns
6.0 17 21
2.0 100 125
Mimmum Set-up time tou 4.5 20 25 ns
6.0 17 21
2.0 — 0 0
Minimum Hold time th 4.5 - 0 0 ns
6.0 — 0 0
2.0 125 155
Minimum recovery time trem 4.5 25 31 ns
6.0 21 26
) 2.0 6 4
Maximum clock fox | 4.5 30 24 MHz
equency
6.0 35 28
1. Measuring Circuit (tppy,tpHL)
VCC
T
si E
£ So QA _‘_.E'6°
P.G. S CK -
£ A QB—x—°
g B ;C L
2 C Qf—==°
P.G. e C
R D P
& DSR Q=
l DSL FCL
Panasonic
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High-Speed CMOS Logic MN74HC Series

MN74HC40104/MN74HC401045

2. Waveforms

S0, S1

CLR

CLK

Data Input
A,B,C,D)

Output Q

=6ns
tsu
tw
90% #-90%
50% 50% Z
\ 10% Z
trem
<6ns
<6 =6ns
90%
50% 50% 50%

tsu

50%
10%

=6ns

10%

tTLH

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

VC C

P.G

P.G.

Refer to truth table

i—l

—i—ﬁ
“ %RL FCr
}RL FCo
FCo

Output
Output
Output

Output

P.G

P.G.

Refer to truth table

0 Output
RL 3=C..
>
Output
RL &=C .

RL Output

-

Output

RL ;C L

90%

2. Waveforms

N 10%
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High-Speed CMOS Logic MN74HC Series

MN74HCT40104/MN74HCT40104S

MN74HCT40104/MN74HCT40104S

4-Bit TRI-STATE Bidirectional Universal Shift Register (TTL Input)

B Description

MN74HCT40104/MN74HCT40104S are TTL input level 4-bit
3-state bidirectional shift registers with parallel inputs, parallel
outputs, right-shift and left-shift serial inputs, and operational
mode-control inputs.

Large current output makes possible for driving a large capacity
bus line.

For synchronized-parallel loads, 4-bit data are added to the
parallel input, when both mode control inputs (SO and S1) are
HIGH.

Data are loaded to the respective flip-flops, and are transferred to
the output at the positive going edge of the clock pulse.

The serial-shift function can be stopped between parallel loads.
The right shift functions (when mode-control input SO is HIGH
and S1 is LOW) when there is synchronization to the rise of the
clock pulse.

Whe S0 is LOW and S1 is HIGH, the left shift functions as result
of insertion of new data to the left-shift serial input.

When SO is LOW and S1 is LOW, all outputs become LOW
regardless of the clock pulse.

When the enable input is LOW, all outputs become high
impedance.

Adoption of a silicon gate CMOS process has made possible low

P-3

16-pin plastic DIL package

P-4

16-pin Panaflat package (SO-16D)

Pin Configuration (top view)

power dissipation, high noise margin equivalent to a standard e
CMOS, and an operation speed of LS TTL. LS TTL 15-inputs can E [—— 16] Vo
be directly driven. Resistors and diodes are provided in V¢c and D E——vx E qal—115) QA
GND to protect the input/output from damage by static electricit)f. A O—]a o8 1] 0B
Same pin configuration and function as the standard CMOS logic
4000 family. B E—s» ¢ —il Q¢
¢ B¢ e —{12] QD
D [E D K 10 CK
Dy [O—{vy. so si—I0 s1
GND [§] L— 9] s
B Truth Table
Input Output
Mode Serial Parallel

s S1 [0 |9 Dy [Dw [A B [C D | & | ¥ || @

L X X X X X X X X X Hi-Z Hi-Z Hi-Z Hi-Z

H X x L x x x x x x Qao Quo Qco Qo

H H H | /7 X X a b c d a b c d

H L H | _/ x H x x X x H Qan Qsn Qcn

H L H | _/ X L X X X x L Qan Qgn Qcn

H H L | /| H x x x X X Qsn Qcn Qon H

H H L e L X X X X X Qbn Qcn Qon L

H L L X X X 3 X X X L L L L
Note:
1._/": Data nput is transferred to output on the positive-going edge

from LOW to HIGH of the clock
2. X: Either HIGH or LOW; it doesn’t matter.
3. Hi-Z: High impedance
Panasonic
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High-Speed CMOS Logic MN74HC Series MN74HCT40104/MN74HCT40104S

B Logic Diagram

E oo
Dgg oo o—rol
A D QhpotlTt-q,
— —~CLK
_F
B oDo-po- D Qfrpeth—to qu
—] +—{CLK
C oDoDe- D Qpeth—t—qc
+—CLK
D D Q Q
Dsi. of>o{>o- oLk
¢
oL oo s1
oot SO
B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee —0.5~+7.0 v
Input/output voltage Vi, Vo —0.5~V¢c+0.5 \%
Input protection diode current Iik +20 mA
Output parasitic diode current Tok +20 mA
Output current Io +35 mA
Supply current Icc, IGND +70 mA
Storage temperature range Tstg —65~+150 °C
MN74HCT40104 |mom 40+ 60°C P 400 mW
Power Ta=+60~85°C v Decrease to 200m Watt the rate of SmW/°C
dissipation Ta+—40~+60°C 275
MN74HCT40104S P, W
Ta=+60~+85°C P Decrease to 200m Watt the rate of 3.8mW/°C m
B Operating Conditions
Parameter Symbol VeeV) Rating Unit
Operation supply voltage Vee 4.5~5.5 v
Input/output voltage Vi, Vo 0~Vec \Y%
Operating temperature range Ta —40~+85 °C
Input rise and fall time ty, tf 4.5 0~500 ns
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High-Speed CMOS Logic MN74HC Series MN74HCT40104/MN74HCT40104S

B DC Characteristics (GND=0V)

Test Conditions Temperature
Parameter Symbol ‘(I\% v I Ta=25°C Ta=—40~+85°C| Umt
! 0 Umt min. typ. max. min. max.
4.5
Input HIGH voltage Vi l 2.0 2.0 \Y%
5.5
4.5
Input LOW voltage Vi 1 0.8 0.8 \'
5.5
4.5 Vi —20.0 | pmA 4.4 4.5 4.4
Output HIGH voltage Von or \Y
4.5 Vi —4.0 | mA 3.86 3.76
4.5 Viu 20.0 [ pA 0.0 0.1 0.1
Output HIGH voltage VoL or v
4.5 Vi 40| mA 0.32 0.37
Input current I 5.5 Vi=V¢e or GND +0.1 +1.0 KA
gusrru;tri output off state L, 5.5 VY'= 3 ‘iLH or (EJ/IG_D +0.5 +5.0] pA
Quiescent supply current|  Icc 5.5 | VI=V¢e or GND, Ip=0 8.0 80.0 nA

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol Y{;; Test Conditions Ta=25°C Ta=-40~+85°C Unit
min. typ. max. min. max.
Output rise time tTLH 4.5 8 15 19 ns
Output fall time tTHL 4.5 6 15 19 ns
Propagation time
CLK—>Q teLH 4.5 30 38 ns
(L—-H)
Propagation time
CLK—Q teHL 4.5 30 38 ns
(H-L)
3-stage
propagation time thuz 4.5 RL=1KQ 35 44 ns
H-2Z)
3-stage
propagation time tiz 4.5 RL=1KQ 35 44 ns
(L-2)
3-stage
propagation time tzu 4.5 RL=1KQ 30 38 ns
(Z—H)
3-stage
propagation time tzL 4.5 RL=1KQ 30 38 ns
(Z—L)
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High-Speed CMOS Logic MN74HC Series

MN74HCT40104/MN74HCT40104S

B AC Characteristics (GND=0V, Input transistion tiem =6ns, C, =50pF)

Temperature
Parameter Symbol \(I\% Test Conditions Ta=25°C Ta=—40~+85°C| Unit
min. typ. max. min. max.

s Inlnlémum pulse width tw 45 20 25 ns
Minimum Set-up time tou 4.5 20 25 ns
Mumnimum Hold time th 4.5 — 0 0 ns
Minimum recovery time trem 4.5 25 31 ns
Maximum clock
frequency fmax 4.5 30 24 MHz

® Switching Time Measuring Circuit and Waveforms

1. Measuring Circuit

VC C

SO QA Output

PG

A QB Output

%:::;CL

‘ ERL;CL
iRL;CL
;CL

Output
P.G.

Refer to truth table
5]

DSR QD Output

Ve

SO QA

[S)
=
Im
Tz
Zz
H
£

PG

A QB "'Co Output

C C Output
Q C

TT‘O Outpu
DSR QD utput

P.G

Refer to truth table
w
=
lel

2. Waveforms

~Vcc

1.3V
N VoL

Vou

~GND

Panasonic — 448 —



High-Speed CMOS Logic MN74HC Series

MN74HCT40104/MN74HCT40104S

1. Measuring Circuit (tpLu,teHr)

VCC
A\ T
AN

st E
2 S0 Up——0a—o
PG = CK FC

i £ A QB
g B xCo
bo s e
= DSR QD] —:_—co
DSL L
TN »

2. Waveforms

SO SI
tw
CLR
2.7V £ 0.7V
1.3v 1.3V /]
\ 0.3V /
trem
<6n <6
1.3V 1.3V 1.3V
CLK
tw tou
1.3V
Data Input 0.3V
A, B,C, D)
tPHL =6ns
Output Q
2.7V 2.7V
1.3V 1.3V
oy i
(TLH v
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