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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 conIIguration and operating speed in accordance with LS 
TIL. 
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 

MN74HCOO/S Quad 2-lnput NAND Gate 14 27 

MN74HC02lS Quad 2-lnput NOR Gate 14 29 

MN74HC03/S Quad 2-lnput NAND Gate (Open Drain) 14 31 

MN74HC04/S Hex Inverter 14 33 

MN74HCT04/S Hex Inverter (TTL Input) 14 35 

MN74HCU04/S Hex Inverter (Unbuffered) 14 37 

MN74HC08/S Quad 2-lnput AND Gate 14 39 

MN74HC10/S Triple 3-lnput NAND Gate 14 41 

MN74HC11/S Triple 3-lnput AND Gate 14 43 

MN74HC14/S Hex Inverting Schmitt Trigger 14 45 

MN74HC20/S Dual 4-lnput NAND Gate 14 47 

MN74HC21/S Dual 4-lnput AND Gate 14 49 

MN74HC27/S Triple 3-lnput NOR Gate 14 51 

MN74HC30/S 8-lnput NAND Gate 14 53 

MN74HC321S Quad 2-lnput OR Gate 14 55 

MN74HC421S BCD-to-Declmal Decoder 16 57 

MN74HC51/S Dual AND-OR Invert Gate 14 60 

MN74HC73/S Dual J-K Fhp-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 a Output 16 70 

MN74HC76/S Dual J-K Flip-Flop with Preset and Clear 16 74 

MN74HC77/S 4-Bit Bistable Latch 14 78 

MN74HC861S Quad 2-lnput Exclusive-OR (XOR) Gate 14 82 

MN74HC107/S Dual J-K Flip-Flop with Clear 14 84 

MN74HC109/S Dual J~ Flip-Flop with Preset and Clear 16 88 

MN74HC1121S 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 

MN74HC1321S Quad 2-lnput NAND Schmitt Trigger 14 104 

MN74HC133/S 13-lnput NAND Gate 16 106 

MN74HC137/S 3-t0-8 Line Decoder with Address Latches (Inverted Output) 16 108 

MN74HC138/S 3-t0-8 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-lnput Muillplexer 16 131 

MN74HC155/S Dual 2-to-4 Line Decoder/Demultiplexer 16 134 

MN74HC157/S Quad 2-lnput Multiplexer 16 138 

MN74HC158/S Quad 2-lnput 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 

MN74HC1621S 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 Fhp-Flop with Clear 16 180 

MN74HC175/S Quad D-Type Flip-Flop with Clear 16 184 
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Numerical and Functional Index 

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-t0-8 Line Decoder/Demultiplexer (TTL Input) 16 211 

MN74HC240/S Inverting Octal TRI-STATE Buffer 20 214 

MN74HC241/S Octal TRI-STATE Buffer 20 218 

MN74HC2421S Inverting Quad TRI-STATE Transceiver 14 222 

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-lnput 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 (TIL Input) 14 263 

MN74HC3521S Dual 4-lnput 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 

MN74HC3731S 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-lnput Exclusive OR Gate 14 309 

MN74HC390/S Dual 4-Blt Decade Counter 16 311 

MN74HC393/S Dual 4-Blt Binary Counter 14 315 

MN74HC533/S Octal TRI-STATE D-Type Latch with Inverting Outputs 20 319 

MN74HC534/S Octal TRI-STATE D-Type Fhp-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 

MN74HC573/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-Blt Magnitude Comparator (Equahty Detector) 20 359 

MN74HC4002lS Dual 4-lnput NOR Gate 14 362 

MN74HC4015/S Dual 4-Stage Shift Register with Serial-lnputlParaliel-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 IS Single 8-Channel Multiplexer/Demulbplexer 16 384 

MN74HC40521S Differential 4-Channel Analog Multiplexer/Demultiplexer 16 388 

MN74HC4053/S Triple 2-Channel Analog MultlplexerlDemultlplexer 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-lnput OR Gate 14 408 

MN74HC40781S 8-lnput NOR Gate 14 410 

MN74HC4301/S TTL Input Octal TRI-STATE Latch with Inverting Outputs 20 412 

MN74HC4302lS 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 

MN74HCT 401 04/S 4-Bit 3-State Bidirectional Universal Shift Register (TTL Input) 16 445 
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Numerical and Functional Index 

Functions Type No. 

NAND 
MN74HCOO, MN74HC03, MN74HClO, MN74HC20, MN74HC30, 

MN74HC133 

NOR MN74HC02, MN74HC27, MN74HC4002, MN74HC4078 

AND MN74HC08, MN74HCll, MN74HC21 

OR MN74HC32, MN74HC4075 

Buffer 
MN74HC125, MN74HC126, MN74HC241, MN74HC244, MN74HC365, 

Gates 
Buffers 

MN74HC367, MN74HC540, MN74HC541, MN74HC4050, MN74HC4306 

Inverter 
MN74HC04, MN74HCU04, MN74HCT04, MN74HC240, MN74HC366, 

MN74HC368, MN74HC4049, MN74HC4305 

Exclusive-OR MN74HC86, MN74HC386 

Exclusive-NOR MN74HC266 

Complex-Gate MN74HC51 

Schmidt Trigger MN74HC14, MN74HC132 

Transceivers MN74HC242, MN47HC243, MN74HC245, MN74HC640, MN74HC643 

MN74HC73, MN74HC74, MN74HC76, MN74HCI07, MN74HCI09, 

Flip-Flops 
MN74HC112, MN74HC173, MN74HC174, MN74HC175, MN74HC273, 

MN74HC374, MN74HC377, MN74HCT377, MN74HC534, MN74HC564, 

MN74HC574, MN74HC4303, MN74HC4304 

Latches 
MN74HC75, MN74HC77, MN74HC373, MN74HC375, MN74HC533, 

MN74HC563, MN74HC573, MN74HC4301, MN74HC4302 

Decoders 
MN74HC42, MN74HC137, MN74HC138, MN74HC139, MN74HC155, 

MN74HC237, MN74HC238, MN74HCT238 

Shift-Registers 
MN74HC164, MN74HC165, MN74HC166, MN74HC194, MN74HC195, 

MN74HC4015, MN74HC40104 MN74HCT40104 

Binary 
MN74HC161, MN74HC163, MN74HC393, MN74HC4020, MN74HC4024, 

Counters MN74HC4040, MN74HC4060, MN74HCT4060, MN74HC4520 

Decade MN74HC160, MN74HC162, MN74HC390 

Analog MN74HC4051, MN74HC4052, MN74HC4053, MN74HC4066 

Multiplexers 
Digital 

MN74HC151, MN74HCl53, MN74HC157, MN74HC158, MN74HC251, 

MN74HC253, MN74HC257, MN74HC258, MN74HC352, MN74HC353 

Encoders MN74HC147, MN74HC148 

Multivibrator MN74HC221 

Comparator MN74HC688 

Others MN74HCl83, MN74HC280, MN74HCT280 

Panasonic -10-



Descriptions 

-11-



Descriptions 

1. Outline of MN74HC Series ..................................................................... 13 

2. Comparison with Other Logic Families ...... ........ ........ ........ . .. .. ............ ...... 13 

3. Ordering and Numbering System ............................................................. 13 

4. Basic Circuitry and Construction of MN74HC MOS .................................... 14 

5. Handling of the MOS Device .................................................................. 15 

6. Symbols and Terms ............................................................................... 16 

-12-



Descriptions 

1. Outline of MN14HC 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 confJgUration 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. 

• Feature. of the MN74HC Serie. 
(1) High-speed operation (Vee 5V) 

Typical gate propagation delay times: 
tpdl = 6 ns typo (CL = 15 pF) 

2. Comparison with Other Logic Families 

tpd2 = 8 ns typo (CL = 50 pF) 
Typical flip·flop operating frequency: 
fmax = 60MHz typo (CL = 50 pF) 

(2) Wider range of operating power supply voltage = 1.4 
-6V 

(3) Low power dissipation: 
1.0 mW/Gate (Vcc=5 V, f,=lMHz, CL =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 confJgUration as LS 

TTL 54/74 Series. Some have the same function 
and pin configuration as the CMOS 4000 Series. 

(8) Built-in static electricity protection circuitry 

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

Table 1 2-lnput 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-l5V 

Power Dissipation (typ.) lmW/Gate 2mW/Gate 10mW/Gate lmW/Gate 
Vcc=5V, CL =15pF 

fj=lMHz 

Quiescent Power (max.) lOOp W /Gate 22mW/Gate 1l0mW/Gate 40pW/Gate Vcc=5V, V) = GND 

Propaptlon DeIlY Tbne (typ.) 6ns IOns IOns 50-lOOns Vcc=5V, CL =I5pF 

Output Current (Iod (min.) 2.5mA SmA l6mA 0.36mA Vcc=5V 

Noise Margin IV 0.4V 0.4V IV Vcc=5V 

Operating Temperature -40-+S5'C 0-+70'C 0-+70'C -40-+S5'C 

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

(Type Number) 
MN 74 He XX (X) S 

1 Empty: Standard plastic OIL package L:. J S: Pana·flat package (amaH packap) 

I DevIce No. 
XX(X): Same function and pin conflluration as 74LS TTL 
4XXX: Same function and pin configuration as CMOS 4000. 

'-------- Hilh .. peed COMS 

'---------+ 74HCOO Saries 

'-------------. MOS IntelfBted CIrcuit manufactured by 
Matsushita Electronics Corporation 
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Descriptions 

4. Basic Circuitry and Construction of 
MN74HCMOS 

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-ehannel enhancement type MS transistor (PI) and 
an n-ehannel enhancement type MOS transistor (NI)' 
Input is made by commonly connecting each gate, and 
output is made by commonly connecting each drain. 
Vee (+), is the source of the p-ehannel MOS transistor, 
andGND(-) is the soiJrce of the n-ehannel MOS tran­
sistor. In this fIgure, the voltage (Vo) of the output (0) 
is considered when the voltage (VI) of input (I) changes 
from Vee to GND 

Vee 

p-channei 
I' MOS transistor (P I) 

Input (I).f{ 
\ 

..... ---0 Output (0) 

'-- n-channei 
M OS transistor (N I ) 

GND 

Fig. 1 74HC MOS Inverter 

4.1 When input (1) is GND level 
VGP (voltage between gate and source) of PI is -
(Vee-GND),and PI switches ON because negative deep 
bias is applied to the gate. VGN (voltage between gate 
and source) of NI is 0, and NI becomes OFF. Output 
(0) becomes partial pressured level by the resistor ratio 
PI and NI but output voltage (Vo) becomes approxi­
mately Vee because ON and OFF resistance become, 
respectively, tens of ohms and several hundreds of M 
ohms. In this instance, no current flows from Vee to 
GND 

4.2 When the input (1) is an intermediate level 
between Vcc and GND 

PI and NI become ON and output (0) becomes in­
termediate level partially pressured by PION and NI 
ON resistors. In this instance, output voltage (V 0) 
becomes approximately Vee and GND when the input 
voltage (VI) is near the level of GND and Vee, 
respectively. 
Current flows from Vee to GND. 

4.3 When the input (1) is Vee level 
When VGP of PI and VGP of NI are zero and (Vee­
GND), PI and NI become OFF and ON, respectively. 
Accordingly, the operation becomes completely the 
reverse of the order in 4.1, the voltage (Vo) of output 
(0) becomes approximately GND level, and no current 
flows from Vee toGND. 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 Vee to GND ; current 
flows (Icc) only when the inverter changes. 

A B C 

Vee 

~f 
, 
I 
IU 
1.Jt 

, 
I \ 

,'~ / , , , 
GND -VI 

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-ehannel 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 

"-F-,-,---.Aiuminum 
1""""'1"'f';t1f""'iP-:!'T=i"'="""'f"i"''''''''==i'''';;-'F'I';;'1f''''''"",,\Oxide layer 

n type silicon substrate 

Silicon 
substrate 

Fig. 3 Sectional view of the 74HC MOS inverter 
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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 powell in the substrate. When 
power is switched on, the substrate and powell become in 
a condition of reverse bias of (Vcc-GNO), because the 
n-type substrate and powell are connected to Vee and 
GNO 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. 

Input ft-...... fW\._~ .. 
R 

'-~~--11----0 Output 

R : Input protection diode 

0 1 :t 
D1, : f Input protection diode 
D2 : 
D3 : p-channel transistor 

Ds 

Parasitic diode by drain growth 
D4 : n-channel transistor 

Parasitic diode by drain growth 
Ds : Parasitic diode by powell growth 

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

As shown in Fig. 4, input protection diodes such as D1 , 

D1 , and D2 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 
D2 is used in the MN74HC4049/S and MN74HC40S0/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 lMll) 
handling the Ies 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 ami 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. 
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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 

11 Input current Sink current at the specified input voltage and Vee 

IoH Output HIGH current Sink driving current at the specified output IDGH voltage 
and Vee 

IoL Output LOW current 
Sink driving current at specified output LOW voltage and 
Vee 

Icc Quiescent power supply current 
Sink current into the Vee terminal at the specified input 
voltage Vee 

loz Output OFF current 
Current which flow' into or out from an off-state tri-state 
output when the output is connected to Vee or GND 

IlL Input LOW current Current which flows into an element at the specified input 
LOW voltage and Vee 

IIH Input HIGH current Current which flows into an element at the specified input 
HIGH voltage and Vee 

ICCL Quiescent LOW power supply current Current which flows into the Vee terminal at the speci-
fied input LOW voltage and Vee against all inputs 

IccH Quiescent HIGH power supply current Current which flows into the Vee terminal at the speci-
fied input IDGH voltage and Vee 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 

GND Power supply voltage Highest negative (-) voltage of a single power supply; 
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 

VIH Input HIGH voltage Input voltage range showing logical HIGH of the system 

VII. Input LOW voltage Input voltage range showing logical LOW of the system 

VOH Output HIGH voltage Voltage range of the output terminal at the specified 
output load and power supply voltage 

VOL Output LOW voltage Voltage range of the output terminal at the specified 
output load and power supply voltage 

• Analog symbol 

Symbol Term Description 

RoN ON resistance Effective ON resistance of analog-transmission gate at the 
specified input voltage, output load and Vee 

Difference of effective ON resistance between the two 
~RoN ~ ON resistance transmission gates of the analog-switch at the specified 

input voltage, output load and Vee 
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Common Specifications 

High·speed CMOS logic IC MN74HCOO Series operates 
in the range of Vee = + 1.4 - 6.0 V (GND=OV), and 
each specification is guaranteed at Vee=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 Vee = +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 at Vee = +6.0 V (max.) if power 
dissipation and interface are not considered. Unused 
terminals should be connected to Vee, 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 V 

Input/output voltage Vb Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 (STD). ±35 (Bus driver) rnA 

Supply current Icc. IGNO ±5O (STD). ±70 (Bus driver) rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+6O"C 400 
MN74HCXX Po mW 

Power Ta=+60-+85°C Decrease to 200mW at the rate of 8mW f'C 
dissipation Ta=-40-+60°C 275 

MN74HCXXS Po mW 
Ta=+60-+85°C Decrease to 200mW at the rate of 3.8mW f'C 

• Operating Conditions 

Parameter Symbol 
Rating 

Unit 
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 O-Vee O-Vee O-Vee V 

Operating temperature range Ta -40-+85 -40-+85 -40-+85 °C 

(Vee) {Vee> 
Input rise and fall time tr.tt 

2.0V 0-1000 2.0V 0-1000 0-500 os 4.5V 0-500 4.5V 0-500 
6.0V 0-400 6.0V 0-400 
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Common Specifications 

2. Main Characteristic Figures 
Necessary main characteristics are shown by the example of MN74HCOO (Quad 2-Input NAND Gates) 
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Common Specifications 

3. DC characteristics (GND=OV) 
Table 3 Characteristics 

Test Conditions Temperature 

Parameter 
Sym. Vee 

10 Ta=25'C Ta=-40-+B5t Unit 
.-:-- bol (V) V, 
Type STD BUS Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

HC 4.5 3.15 3.15 V 

Input HIGH voltage VIH 6.0 4.2 4.2 V -
4.5 

HCT \ 2.0 2.0 V 
5.5 
2.0 0.3 0.3 V 

HC 4.5 0.9 0.9 V 
Input LOW voltage V'L 6.0 1.2 1.2 V 

-
4.5 

HCT I 0.8 0.8 V 
5.5 
2.0 -20.0 -20.0 pA 1.9 2.0 1.9 V 

4.5 V'H -20.0 -20.0 pA 4.4 4.5 4.4 V 

HC 6.0 or -20.0 -20.0 pA 5.9 6.0 5.9 V 

Output HIGH voltage VOH 4.5 V'L -4.0 -6.0 mA 3.86 3.76 V 

6.0 -5.2 -7.8 mA 5.36 5.26 V -
VIH 4.5 -20.0 -20.0 pA 4.4 4.5 4.4 V 

HCT or 
4.5 V'L -4.0 -6.0 mA 3.86 3.76 V 

2.0 20.0 20.0 pA 0.0 0.1 0.1 V 

4.5 VIH 20.0 20.0 pA 0.0 0.1 0.1 V 
HC 6.0 or 20.0 20.0 pA 0.0 0.1 0.1 V 

Output LOW voltage VOL 4.5 V'L 4.0 6.0 mA 0.32 0.37 V 

6.0 5.2 7.8 mA 0.32 0.37 V 
t---

VIH 4.5 20.0 20.0 pA 0.0 0.1 0.1 V 
HCT or 

4.5 V'L 4.0 6.0 mA 0.32 0.37 V 

HC 6.0 ±0.1 ±1.0 pA 
Input current Ir V, = Vee or GND 

HCT 5.5 ±0.1 ±1.0 pA 

Analog switch HC 6.0 V,= VIH or VIL ±0.1 ±1.0 pA 
Is OFF current HCT 5.5 IVsl = Vee or GND ±0.1 ±1.0 pA 

3-state output HC 6.0 V,= V'H or V'L ±0.5 ±5.0 pA 

Off state current HCT 
loz 

5.5 Vo= Vee or GND ±0.5 ±5.0 pA 

SSI HC 6.0 2.0 20.0 pA 

HCT 5.5 VI=VCC or GND 2.0 20.0 pA 
-

4.0 40.0 pA Quiescent HC 
Icc 

6.0 
supply current FF 10=0 p.A HCT .2.:..L 4.0 40.0 

HC 6.0 8.0 80.0 pA 
MSI 

HCT 8.0 80.0 pA 5.5 
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Common Specifications 

4. AC Characteristics 

Symbol 

fi 

fo 

f max. 

tr. tf 

tPLH 

tPHL 

tTLH 

tTHL 

Table 4 AC Switching· Parameter 

Description 

Input frequency 

Output frequency 

Maximum clock frequency 

Clock input rise & fall time 

Propagation time (propagation delay time) L ..... H 
Propagation time (propagation delay time) H ..... L 
Rise time 

Fall time 

L ..... H 
H ..... L 

Clock 
Input 

Data 
Input 

Symbol Description 

tw Pulse width 

hold Hold time 

tsu Set-uptime 

tPHZ 3-state output disable time 

tPLZ 3·state output disable time 

tPZH 3-state output enable time 

tPZL 3-state output enable time 

tR Recovery time 

,..---.----vee 

GND 

~~----~-GND 

Output 

[J;..----VOL 

Set -,tt---------------Vee 
Clear 
Preset 
Input 

H ..... Z 
L ..... Z 
Z ..... H 
Z ..... L 

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

Panasonic 

Output 
Low·to·Off 
Off·to·Off 

Output 
High·to·Off 
Off· to· High 

6ns 

10% 
t pLz 

PHZ 

vee 

GND 

Vee 

50% 

VOL 

V OH 

Rg. 12 3-State output propagation time for MN74HC 
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Common Specifications 

• Clock riR. fall tima It •• ttl 
The upper limit of 1, and 1, changes depeRding 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 (tTLH & tTHd 

Table 5 tTUI and tTHL Characteristics Table (GND=OV. Ta=25"C. t,. t,~6ns. Ct. =5OpF) 

Parameter Symbol Vee (V) Min. Typ. Max. Unit 

2.0 25 75 
Output 

tTLH 4.5 8 15 os rise time 
6.0 7 13 

2.0 20 75 
Output 

tTHL 4.5 7 15 os fall time 
6.0 6 13 
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Common Specifications 

5. External Diagrams of Package 

P-l 

P-3 

p-s 

Fig. 13 Plastic 01L-14 pin 

0.6R 

I 
6.35±0.2 3.SS±0.1 1.8±O.OS 

~ 4.7~S±O.3 

1c:}o-w 
7.62±0.S 

Fig. 15 Plastic 01L-16 pin 

o ::!l 
o 

i.3StO. 1-'1 +1 

i 4.7S±O.2 3.4S±0.3 

i ,i o-w O· -. 1.S±0.05 18+0 OS ~ 
3.55±0.1 ~. '" 

7.62±0.5 0.2S!g2 

Fig. 17 Plastic 01L-20 pin 

Panasonic 

P-2 

P-4 

P-6 
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Unit:mm 

'" .,,; 
+1 

Fig. 14 14-pin Panaflat package (SO-140) 

"l 
o 
+1 

Fig. 16 16-pin Panaflat package (SO-160) 

Fig. 18 20-pin Panaflat package (SO-200) 
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High-Speed CMOS Logic MN74HC Series MN7 4HCOO/MN7 4HCOOS 

MN74HCOO/MN74HCOOS 
Quad 2-Input NAND Gates 

• Description 
MN74HCOO/MN74HCOOS 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 TIL. 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 lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for the 
protection of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Logic diagram (1 gate) 

A 
B 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 

MN74HCOO 
Ta=-40-+60"C 

Power Ta=+60-+85"C 
dissipation Ta=-40-+60"C 

MN74HCOOS 
Ta=+60-+85"C 

Syrnbol 

Vee 

VI,VO 

11K 

10K 

10 

I cc.IGNO 

Tstg 

Po 

Po 

-27-

P-I 

14-pm plastic OIL package 

P-2 

14-pin Panaflat package (50-1401 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 "C 

400 
rnW 

Decrease to 200mW at the rate of BmW rc 
275 

rnW 
Decrease to 200mW at the rate of 3.8mWrC 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HCOO/MN7 4HCOOS 

• Operating Conditions 

Parameter Symbol Vcc\V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 t: 
2.0 0-1000 lIS 

Input rise and fall time tr, If 4.5 0-500 lIS 

6.0 0-400 lIS 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Symbol 
Vee 

Ta=25t: Ta=-40-t85t Unit Parameter (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 }IA 1.9 2.0 1.9 

4.5 VIH -20.0 }IA 4.4 4.5 4.4 
Output HIGH voltage VOH 6.0 or -20.0 }IA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 20.0 }IA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VIH 20.0 }IA 0.0 0.1 0.1 V 

4.5 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 }IA 

Quiescent supply current Icc 6.0 VI=Vee or GND,Io=O 2.0 20.0 }IA 

• AC Characteristics (GND=OV, Input transition time ;36ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25t: Ta=-40-t85t Unit 
(V) 

min. typo max. min. max. 

2.0 25 75 95 

Output rise time tTLH 4.5 8 15 19 lIS 

6.0 7 13 16 

2.0 20 75 95 

Output fall time tTHL 4.5 7 15 19 lIS 

6.0 6 13 16 

2.0 25 75 95 
Propagation time tPLH 4.5 8 15 19 ns (L .... H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time tpHL 4.5 8 15 19 lIS (H .... L) 

6.0 7 13 16 
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High-Speed CMOS Logic MN74HC Series MN7 4HC02/MN7 4HC02S 

MN74HC02/MN74HC02S 
Quad 2-Input NOR Gates 

• Description 
MN74HC02lMN74HC02S 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 TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for the 
protection of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Logic diagram (1 gate) 

A 

B 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection dIode current 

Output parasItIc dIode current 

Output current 

Supply current 

Storage temperature range 

MN74 HC02 
Power 

Ta=-40-+60t: 

Ta=+60-+B5 t: 
dissIpatIon Ta=-40-+60t: 

MN74HC02S 
Ta=+60-+B5t: 

Symbol 

Vee 

VI,VO 

11K 
10K 
10 

I cc.IGNV 

Tstg 

Pv 

Pv 

-29-

P-I 

14-pm plastic Oil package 

P-l 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vec+0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 t: 

400 
mW 

Decrease to 200mW at the rate of BmWf'C 

275 

Decrease to 200mW at the rate of 3.8mW f'C 
mW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC02/MN7 4HC02S 

• Operating Conditions 
Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.VO O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time tr.t{ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Condinons Temperature 

Parameter Symbol Vee 
Ta=25"C Ta=-40-t85 t Unit 

(V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VlH 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 pA 1.9 2.0 1.9 

4.5 -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 Vn. -20.0 pA 5.9 6.0 5.9 V 

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 Vm 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 V 

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=Vec or GND ±0.1 ±1.0 pA 

Quiescent supply current Ice 6.0 VI=VCC or GND.Io=O 2.0 20.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 
Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25"C Ta=-40-t85t Unit 
(V) 

min. min. typo max. 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 hHl. 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 ..... H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tPHI. 4.5 8 15 19 ns (H ..... L) 
6.0 7 13 16 

-30-



High-Speed CMOS Logic MN74HC Series MN7 4HC03/MN7 4HC03S 

MN74HC03/MN74HC035 
Quad 2-Input NAND Gates (Open Drain) 

• Description p_ 1 
MN74HC03IMN74HC03S 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 TIL IO-inputs can be directly driven. 
Resistors and diodes are provided in V cc and GND for the 
protection of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Logic Diagram (1 gate) 

~===D--Y 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 
Input/output voltage VI. Vo 

Input protection diode current 11K 
Output parasitie diode current 10K 
Output current 10 
Supply current Icc, ItiND 
Storage temperature range Tstg 

Ta=-40-+60°C 
MN74HC03 PD 

Power Ta=+60-+85°C 
dissipation Ta=-40-+60°C 

MN74HC03S 
Ta=+60-+85°C 

PD 

-31-

!4-pin plastic OIL package 

p- 2 

!4-pin Panaflat package (50-140) 

Pin Configuration (top viewl 

Rating 

-0.5-+7.0 

-0.5-Vcc+0.5 

±20 

±20 

±25 

±5O 

-65-+150 

400 

Decrease to 200mWat the rate of 8mWI"C 

275 

Decrease to 200mW at the rate of 3.8mWI"C 

Unit 

V 

V 

rnA 

rnA 

rnA 

rnA 

OC 

mW 

mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC03/MN7 4HC03S 

• Operating Conditions 
Parameter Symbol VeeM Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input voltage VI O-Vee V 

Output voltage Vo *)0-8.0 V 

Operating temperature range TA -40-+85 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall time tr, l( Vee=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

*) Even if output voltage Vo IS less than the absolute maxnnum rating, Output current 10 nught happen to be oven the absolute 
maximum rating. 
In this case, pull-up resistance R(~300n), which is within the absolute maximum rating, is needed to connect with the output pin. 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-4O-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 20.0 pA. 0.0 0.1 0.1 V 

4.5 20.0 pA. 0.0 0.1 0.1 V 

Output Low voltage VOL 6.0 VIH 20.0 pA. 0.0 1.0 0.1 V 

4.5 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 pA. 

Ouiescent supply current lee 6.0 VI=Vee or GND, 10=0 2.0 20 pA. 

Output current Ioz 6.0 ~IH' VIL, Vo=Vee or GND ±0.5 ±5 pA. 

• AC Characteristics (GND=OV, Input Transition time :56ns, Ct. =50pF) -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-4O-+85°C Unit (V) 
min. typo max. min. max. 

2.0 18 75 95 

Output fall time tTHL 4.5 6 15 19 ns 

6.0 5 13 16 ns 

2.0 13 125 155 
Propagation time 

tpLZ 4.5 10 25 31 ns (L-+Z) 
6.0 9 21 26 ns 

2.0 14 75 95 
Propagation time 

tpZL 4.5 7 15 19 ns (Z+-L) 
6.0 6 13 16 
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High-Speed CMOS Logic MN74HC Series MN7 4HC041MN7 4HC04S 

MN74HC04/MN74HC045 
Hex Inverters 

• 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 TIL. LS TIL 10-inputs 
can be directly driven. 
Resistors and diodes are provided in Vee and GND for protec­
tion of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Logic diagram (1 gate) 

A y 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 

Input/output voltage VI, Vo 

Input protection mode current 11K 

Output parasItic diode current 10K 

Output current In 

Supply current Icc, k:--)) 

Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HC04 p)) 

Power Ta=+60-+85'C 

diSSipation Ta=-40-+60'C 
MN74HC04S p)) 

Ta=+60-+85'C 

-33-

P-l 

14·pm plastic OIL package 

P-2 

14-pin Panaflat package (50-140) 

Pin configuration (top viewl 

Rating Unit 

-0_5-+7_0 V 

-0_5- Vu~ +0_5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 'C 

400 
mW 

Decrease to 200mW at the rate of BmW re 

275 
mW 

Decrease to 200mWat the rate of 3.8mWre 

Panasonic 



High-Speed CMOS ~ogic MN74HC Series MN7 4HC041MN7 4HC04S 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

InpuUoutput voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input rise and fall tIIlle t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Sy~bol 
VeL 

Ta=25t Ta=-40-+85'C Parameter 
(V) Unit 

VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII, 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 J-lA 1.9 2.0 1.9 

4.5 -20.0 J-lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 VIL -20.0 J-lA 5.9 6.0 5.9 V 

4.5 -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 J-lA 0.0 0.1 0.1 

4.5 20.0 J-lA 0.0 0.1 0.1 

Output LOW voltage VOl. 6.0 VIH 20.0 J-lA 0.0 0.1 0.1 V 

4.5 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 J-lA 

QUiescent supply current IcL 6.0 VI=VCC or GND, 10=0 2.0 20.0 J-lA 

• AC Characteristics (GND=OV. Input transition time :56ns. CL =50pF) -

Vee 
Temperature 

Parameter Symbol Test Conditions Ta=25t Ta=-40-+85'C Unit 
(V) 

min. min. typo max. max. 

2.0 75 95 

Output rise time tTI.H 4.5 15 19 n& 

6.0 13 16 

2.0 75 95 

Output fall time tTHI. 4.5 15 19 ns 

6.0 13 16 

2.0 100 125 
Propagation time 

tl'I.H 4.5 20 25 ns (L .... H) 
6.0 17 21 

2.0 100 125 
Propagation tIIlle 

tPHI. 4.5 20 25 ns (H .... L) 
6.0 17 21 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT04/MN7 4HCT04S 

MN74HCT04/MN74HCT045 
Hex Inverters(TTL Input) 

• Description 
MN74HCT04/MN74HCT04S contain six inverter circuits. All 
inputs are compatible with TIL logic level: 0.8V or less is logic 
"0" input and 2.0V or more is logic "I". 
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 TIL 10-inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protec­
tion of the input/output against damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Logic Diagram 

A y 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 

Input/output voltage VI. Vo 

Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current Icc. IGND 

Storage temperature range Tstg 

Ta=-40-±60°C 
MN74HCT04 PD 

Power Ta=+60-+S5°C 
dissipation Ta=-40-+60°C 

MN74HCT04S PD 
Ta=+60-+85°C 

-35-

P-l 

14-pin plastIc DIL package 

P-2 

14-pon Panaflat package (50-14D) 

Pin Configuration (top view) 

Al 

YI 

Y2 

A3 

Y3 

Rating 

-0.5-+7.0 

-0.5-Vee+0.5 

±20 

±20 

±25 

±5O 

-65-+150 

400 

Decrease to 200m Watt the rate of SmWfC 

275 

Decrease to 200m Watt the rate of 3.SmWfC 

Unit 

V 

V 

rnA 

rnA 

rnA 

rnA 

°C 

mW 

mW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HCT04/MN7 4HCT04S 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Unit 

Operation supply voltage Vee 4.5-5.5 V 

Input/output voltage V" Vo O-Vee V 

()~ratmg temperature range TA -40-+85 °C 

Input rise and faU time tn tf 4.5 0-500 ns 

• DC Characteristics (GND=OVI 
Test Conditions Temperature 

Parameter Symbol Vee Ta = 25°C Ta=-40-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

4.5 1.5 1.5 V 

Input HIGH voltage VIH I 2.0 2.0 V 

5.5 4.2 4.2 

4.5 0.3 0.3 

Input LOW voltage VII. I 0.8 0.8 V 

5.5 1.2 1.2 

4.5 -20.0 /LA 4.4 4.5 4.4 

Output HIGH voltage VOH VII. V 

4.5 -4.0 rnA 3.86 3.76 

4.5 20.0 /LA 0.0 0.1 0.1 

Output LOW voltage VOL VIH V 

4.5 4.0 rnA 0.32 0.37 

Input current II 5.5 VI=Veeor GND ±0.1 ±1.0 /LA 
Quiescent supply current Icc 5.5 VI=Vee or GND. 10=0 2.0 20.0 !LA 

• AC Characteristics (GND=OV.lnput transistion time ~6ns. CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. min. max. 

Output rise time tTl.H 4.5 4 15 19 ns 

Output fall time ITHI. 4.5 4 15 19 ns 

Propagation time 
tl'I.H 4.5 7 20 25 ns (L ..... H) 

Propagation time 
tl'HI. 4.5 6 20 25 ns (H ..... L) 

Panasonic -36-



High-Speed CMOS Logic MN74HC Series MN7 4HCU04/MN7 4HCU04S 

MN74HCU04/MN74HCU045 
Hex Inverters (Unbuffered) 

• Description P-I 
MN74HC04IMN74HC04S 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 TIL. LS TIL lO-inputs can 
be directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LSn4LS logic family. 

• Logic diagram (1 gate) 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 

Input/output voltage V!, Vo 

Input proteel:!on dIode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current I cc.IGNO 

Storage temperature range Tstg 

Ta=-40-+60t 
MN74 HCU04 Po 

Power Ta=+60-+85t 
dissipation Ta=-40-+60t 

MN74HCU04S 
Ta=+60-+85t 

Po 

-37-

14'pin plastic OIL package 

P-2 

14-pin Panaflat package (50-1401 

Pin Configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vee+0.5 V 

±20 mA 

±20 rnA 

±25 rnA 

±50 mA 

-65-+150 t 

400 
mW 

Decrease to 200mW at the rate of 8mWrC 

275 

Decrease to 200mW at the rate of 3.8mWrC 
mW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HCU04/MN7 4HCU04S 

• Operating Conditions 
Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 ·C 
2.0 0-1000 ns 

Input rise and fall time t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25t Ta=-40-+85t Unit (V) VI 10 
Unit min. tYPo max. min. max. 

2.0 1.7 1.7 

Input HIGH voltage VIH 4.5 3.6 3.6 V 

6.0 4.8 4.8 

2.0 0.3 0.3 

Input LOW voltage VIL 4.5 0.8 0.8 V 

6.0 1.1 1.1 

2.0 -20.0 pA 1.8 2.0 1.8 

4.5 -20.0 pA 4.0 4.5 4.0 

Output HIGH voltage VOH 6.0 VIL -20.0 pA 5.5 6.0 5.5 V 

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 pA 0.0 0.5 0.5 

Output LOW voltage VOL 6.0 VIH 20.0 pA 0.0 0.5 0.5 V 

4.5 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current II 6.0 VI= Vee or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 VI=VCC or GND,lo=O 2.0 20.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25"C Ta=-40-+85 t Unit (V) 
min. typo 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 20 75 95 
Propagation time 

tPLH 4.5 6 15 19 ns (L--> H) 
6.0 5 13 16 

2.0 20 75 95 
Propagation time tPHL 4.5 6 15 19 ns (H--> L) 

6.0 5 13 16 

Panasonic -38-



High-Speed CMOS Logic MN74HC Series MN7 4HCOS/MN7 4HCOSS 

MN74HC08/MN74HC08S 
Quad 2-Input AND Gates 

• Description 
MN74HC081MN74HC08S 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 TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the inputloutput against damage by static electricity. Same pin 
configuration and function as the standard 54LSn4LS logic family. 

• Logic diagram (1 gate) 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 
Input/output voltage V.,Vo 

Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current I cc.I GNO 

Storage temperature range Tstg 

Ta=-40-+60'C 
MN74 HC08 Po 

Power Ta=+60-+85 'C 
dissipation Ta=-40-+60'C 

MN74HC08S Po 
Ta=+60-+85'C 

-39-

P·I 

14-pon plastic OIL package 

P·2 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0_5-+7_0 V 

-0_5-Vcc+0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 'C 

400 
mW 

Decrease to 200mW at the rate of 8mW f'C 

275 

Decrease to 200mW at the rate of 3.8mWf'C 
mW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HCOS/MN7 4HCOSS 

• Operating Conditions 
Parameter Symbol Vee(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage V,.Vo O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 lIS 

Input rise and fall time tr.q 4.5 0-500 lIS 

6.0 0-400 lIS 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee 
Ta=25t Ta=-40-t85t Unit 

(V) V, 10 
Unit min. tYPo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage V/H 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V'L 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 }lA 1.9 2.0 1.9 

4.5 -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 V/H -20.0 }lA 5.9 6.0 5.9 V 

4.5 -4.0 II!A 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 V/H 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA 0.0 0.1 0.1 V 

4.5 V'L 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current I, 6.0 ~,=Vee or GND ±0.1 ±1.0 }lA 

Quiescent supply current Icc 6.0 V,=Vee or GND.lo=O 2.0 20.0 }lA 

• AC CharacteristiCs (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25t Ta=-40-t85t Unit 
(V) 

min. typo min. max. max. 

2.0 25 75 95 

Output rise time tTLH 4.5 8 15 19 lIS 

6.0 7 13 16 

2.0 20 75 95 

Output fall time ITHL 4.5 7 15 19 os 

6.0 6 13 16 

2.0 25 75 95 
Propagation time tPLH 4.5 8 15 19 os (L--->H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation tune tPHL 4.5 8 15 19 os 
(H--->L) 

6.0 7 13 16 

Panasonic -40-



High-Speed CMOS Logic MN74HC Series MN74HC1 0/MN74HC1 os 

MN74HC 1 0/MN74HC lOS 
Triple 3-Input NAND Gates 

• Description 
MN74HClO/MN74HClOS 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 equiyalent to a standard 
CMOS, and an operation speed of LS TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LSn4LS logic family. 

• Logic diagram (1 gate) 

A 

B_--L~ 

c 

)10--- Y 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 

Input/output voltage Vl,Vo 

Input protection dIode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current Icc.lcND 

Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HCI0 PD 

Power Ta=+60-+85'C 
dissipation Ta=-40-+60'C 

MN74HCI0S PD 
Ta=+60-+85'C 

-41-

P-I 

14-pm plasllc OIL package 

P-2 

14-pin Panafla! package (50-140) 

Pin configuration (top viewl 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 mA 

±20 mA 

±25 rnA 

±50 mA 

-65-+150 'C 

400 
mW 

Decrease to 200mW at the rate of BmW fC 

275 
mW 

Decrease to 200mWat the rate of 3. BmW fC 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC10/MN74HC10S 

• Operating Conditions 

Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.VO O-Vee V 

Operating temperature range TA -40-+85 't 

2.0 0-1000 ns 

Input rise and fall time tr • t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test CondItIOns Temperature 

Parameter Symbol Vee Ta=25't Ta=-40-t85 t Unit 
(V) VI 10 

Unit min. tYPo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 }lA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 }lA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 mA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VIH 20.0 }lA 0.0 0.1 0.1 V 

4.5 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 }lA 

Quiescent supply current Icc 6.0 VI=Vee or GND.Io=O 2.0 20.0 }lA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test CondItIOns Ta=25't Ta=-40-t85t Unit 
(V) 

min. typo 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--+ H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time tpHL 4.5 8 15 19 ns 
(H--+ L) 

6.0 7 13 16 

Panasonic -42-



High-Speed CMOS Logic MN74HC Series MN7 4HCll IMN7 4HCll 5 

MN74HCll/MN74HCl15 
Triple 3-Input AND Gates 

• Description 
MN74HCIl1MN74HCllS 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 TIL. 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 TIL lO-inputs can be 
directly driven. 
~esistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic Diagram 

">o~~-o y 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vcc 
Input/output voltage VI,VO 

Input protectlon diode current ItK 
Output parasitic diode current 10K 
Output current 10 
Supply current I cc.IGND 
Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HCll PD 

Power Ta=+60-+85'C 
diSSipation Ta=-40-+60'C 

MN74HCllS PD 
Ta=+60-+85'C 

-43-

P-I 

14·pon plastiC OIL package 

P-2 

14-pon Panaflat package (50·1401 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 'C 

400 
mW 

Decrease to 200mWat the rate of 8mWI"C 

275 
mW 

Decrease to 200mW at the rate of 3.8mW I"C 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HCll/MN74HCllS 

• Operating Conditions 
Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage V"Vo O-Vcc V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 os 
Input rise and fall time t r , tf 4.5 0-500 os 

6.0 0-400 os 

• DC Characteristics (GND=OV) 

Test Conditions Test Conditions 

Parameter Symbol 
Vcc 

Ta=25t Ta=-40-+85 t Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage V/H 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V'L 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 4.4 

Output HIGH voltage VOH 6.0 V/H -20.0 pA 5.9 6.0 5.9 V 

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 V/H 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 V 

4.5 VIL 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current Ii 6.0 V,=Vcc or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 V,=Vee or GND,Io=O 2.0 20.0 pA 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Vee 
Test Conditions 

Parameter' Symbol (V) Test Conditions Ta=25'c Ta=-40-+85'c Unit 

min. typo max. min. max. 

2.0 25 75 95 

Output nse time tTLH 4.5 8 15 19 os 

6.0 7 13 16 

2.0 20 75 95 

Output faU time tTHL 4.5 7 15 19 os 

6.0 6 13 16 

2.0 25 75 95 
Propagation time tPLH 4.5 8 15 19 os (L--. H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time tPHL 4.5 8 15 19 os (H--> L) 

6.0 7 13 16 

Panasonic -44-



High-Speed CMOS Logic MN74HC Series MN7 4HC14/MN7 4HC14S 

MN74HC 14/MN74HC 145 
Hex Inverting Schmitt Triggers 

• Description 
MN74HCI4/MN74HCI4S 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 TIL. LS TIL 10-inputs can 
be directly driven. Because the circuit threshold voltage differs 
(VIH VIL) 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 c(' and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as standard 54LS174LS logic family. 

• Logic Diagram (1 Gate) 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vcc 
Input/output voltage VI, Vo 

Input protectIon dIode current IIK 
Output parasItIc dIode current 10K 

Output current 10 

Supply current lcc.IGNO 

Storage temperature range Tstg 

Ta=-40-+60'C 
MN74 HC14 Po 

Power Ta=+60-+B5'C 
diSSipation Ta=-40 -+60 'C 

MN74HCl4S Po 
Ta=+60-+B5'C 

-45-

P-I 

14-pin plastic OIL package 

P-2 

14-pln Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0_5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 'C 

400 
mW 

Decrease to 200mW at the rate of BmW rc 
275 

Decrease to 200mW at the rate of 3. BmW rc mW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC14/MN74HC14S 

• Operating Conditions 

Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage Vl,Vo O--'-Vee V 

Operating temperature range TA -40-+85 t 

• DC Characteristics (GND=OV) 

Vee 
Test ConditIOns Temperature 

Parameter Symbol (V) Ta=25t Ta=-40-t85t Unit 
VI 10 

Unit min. typo max. min. max. 

2.0 -20.0 pA 1.9 2.0 1.9 

4.5 VlH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 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 pA 0.0 0.1 0.1 

4.5 VlH 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 V 

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=Vee or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 VI='vec or GND,Io=O 2.0 20.0 pA 

2.0 0.7 1. 10 1.50 0.7 1.5 
VT+ 4.5 1.55 2.46 3.15 1.55 3.15 V 

Input threshold voltage 
6.0 2.1 3.25 4.2 2.1 4.2 

2.0 0.3 0.80 1.0 0.3 1.0 
VT- 4.5 0.9 2.00 2.45 0.9 2.45 V 

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 VH 4.5 0.4 0.5 2.1 0.4 2.1 V 

6.0 0.5 0.7 2.5 0.5 2.5 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL=50pF) 

Vee 
Temperature 

Parameter Symbol Test Condibons Ta=25t Ta=-40-t85"C Unit 
(V) 

min. min. typo max. max. 

2.0 25 75 95 

Output rise time tn.H 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 (L--> H) os 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tPHL 4.5 (H--> L) 8 15 19 ns 

6.0 7 13 16 

Panasonic -46- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC20/MN7 4HC20S 

MN74HC20/MN74HC20S 
Dual 4-Input NAND Gates 

• 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 TIL. 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 TIL to-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic diagram (1 gate) 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vce 
Input/output voltage V,. \,,, 

Input protection diode current 11K 

Output parasItic diode current 10K 

Output current In 
Supply current Iee.IGNo 
Storage temperature range Tstg 

Ta=-40-+60t 
MN74HC20 Po 

Power Ta=+60-+B5°C 
diSSipatIOn Ta=-40-+60t 

MN74HC20S Po 
Ta=+60-+85t 

-47-

P-I 

P-2 

14-pm plastic OIL package 

~ ~ 

14-pm Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 t 

400 

Decrease to 200mW at the rate of BmW I"C 
rnW 

275 

Decrease to 200mW at the rate of 3. BmWI"C 
rnW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC20/MN7 4HC20S 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.Vo O-Vee V 

Operating temperature range T -40-+85 'C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test ConmtIons Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-t 8St Unit (V) VI 10 
Unit min. tYPo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 J.lA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.lA 5.9 6.0 5.9 V 

4.5 VII. -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 VOL 6.0 VIH 20.0 pA 0.0 0.1 0.1 V 

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 pA 

Quiescent supply current Icc 6.0 VI=Vee or GND.Io=O 2.0 20.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions Ta=25'C Ta=-40-+85t Unit 

min. typo 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 tune 

tPLH 4.5 8 15 19 ns (L--> Hl 
6.0 7 13 16 

2.0 25 75 95 
PropagatIon time tpHL 4.5 8 15 19 ns (H--> L) 

6.0 7 13 16 

Panasonic -48-



High-Speed CMOS Logic MN74HC Series MN7 4HC21 IMN74HC21 5 

MN74HC21/MN74HC21S 
Dual 4-Input AND Gates 

• Description 
MN74HC211MN74HC21S 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 TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in V cc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic diagram (1 gate) 

A~-----'r-'" 

B ........ ---.L-j 

C 
D~---...._ 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protectIon dIode current 

Output parasitIc dIode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60"C 
MN74HC21 

Power Ta=+60-+85"C 
dissipation 

MN74HC21S 
Ta=-40-+60"C 

Ta=+60-+85"C 

y 

Symbol 

Vee 

VI,VO 

11K 

10K 
10 

Icc,IGNO 

Tstg 

Po 

Po 

-49-

P-I 

14-pin plastic OIL package 

P-2 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vee+0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 rnA 

-65-+150 "C 

400 
mW 

Decrease to 200mWat the rate of BmW fC 

275 
rnW 

Decrease to 200mWat the rate of 3. BmW rc 

Panasonic 



High-Speed CMOS Logic MN74HC S~ries MN74HC211MN74HC21 S 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vcc V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time tr,t{ 4.5 0-500 ns 

6.0 0-400 os 

• DC Characteristics (GND=OV) 

Vee 
Test Conditions Temperature 

Parameter Symbol Ta=25"C Ta=-40-+85 t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 VIH -20.0 JlA 5.9 6.0 5.9 V 

4.5 -4.0 mA 3.86 3.76 

6.0 -5.2 mA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA !l.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 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 b 6.0 VI=Vee or GND ±0.1 ±1.0 pA 

Quiescent supply current lee 6.0 VI=Vee or GND,Io=O 2.0 20.0 pA 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions I Ta=25"C Ta=-40-+85't Unit 

min. typo 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 os 

6.0 6 13 16 

2.0 25 75 95 
Propagation time tPLH 4.5 8 15 19 ns 
(L~H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tPHL 4.5 8 15 19 ns (H ..... L) 
6.0 7 13 16 

Panasonic -50-



High-Speed CMOS Logic MN74HC Series MN74HC27 IMN74HC27S 

MN74HC27/MN74HC275 
Triple 3-Input NOR Gates 

• Description 
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 TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic diagram (1 gate) 

A 
B...--"1......"-

c 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protectIon diode current 

Output pardsltIc diode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60"C 
MN74 HC27 

Power Ta=+60-+ 85"C 
diSSipation Ta=-40-+60"C 

MN74HC27S 
Ta=+60-+85"C 

Symbol 

Vee 

VI.VO 

IIK 
10K 

10 

Icc.IGND 

Tstg 

PD 

PD 

-51-

P-I 

14-P,n plastoc OIL package 

P-2 

14-Pon Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 
±20 rnA 

±25 rnA 
±50 rnA 

-65-+150 t 
400 

rnW 
Decrease to 200mW at the rate of BmWre 

275 
rnW 

Decrease to 200mW at the rate of 3.8mW re 

Panasonic 



High-Speed CMOS Logic MN74HC Series· MN74HC27 IMN74HC27S 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operabng temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r, tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"C TI=-40-tSS't Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 VIL -20.0 }lA 5.9 6.0 5.9 V 

4.5 -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 }lA 

Quiescent supply current lee 6.0 VI=Vee or GND,lo=O 2.0 20.0 }lA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol Test Conditions Ta=25"C Ta=-40-t85't Unit 
(V) 

min. min. typo max. 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 ..... H) 
6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tPHL 4.5 8 15 19 ns (H ..... L) 
6.0 7 13 16 

Panasonic -52-



High-Speed CMOS Logic MN74HC Series MN7 4HC30/MN7 4HC30S 

MN74HC30/MN74HC30S 
8-Input NAND Gates 

• 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 TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee 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. 

• Logic diagram (1 gate) 

G 
H..--L_ 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasItic diode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60'C 
MN74HC30 

Power Ta=+60-+ 85'C 
dissipatlon Ta=-40-+60'C 

MN74HC30S 
Ta=+60-+85'C 

y 

Symbol 

Vcc 

VI.VO 

11K 

10K 

10 

Icc,IGNO 

Tstg 

Po 

Po 

-53-

P-I 

14-pon plastic OIL package 

P-z 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

0.5 +7.0 V 

-0.5-Vcc+0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 'C 

400 
mW 

Decrease to 200mW at the rate of 8mW f'C 

275 

Decrease to 200mWat the rate of 3.8mWf'C 
mW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC30/MN7 4HC30S 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 't 

2.0 0-1000 lIS 

Input rise and fall time tr,t{ 4.5 0-500 os 

6.0 0-400 lIS 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25't Ta=-40-+85 't Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 J.CA 1.9 2.0 1.9 

4.5 VIH -20.0 J.CA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.CA 5.9 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 J.CA 0.0 0.1 0.1 

4.5 20.0 J.CA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VIH 20.0 J.CA 0.0 0.1 0.1 V 

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 J.CA 
Quiescent supply current Icc 6.0 VI=VCC or GND,Io=O 2.0 20.0 J.CA 

• AC Characteristics (GND=OV. Input transition time ;;;a6ns. CL =50pF) 

Vce 
Temperature 

Parameter Symbol Test Conditions I Ta=25't Ta=-40-+85 't Unit 
(V) 

min. min. typo max. max. 

2.0 25 75 95 

Output rise time tTLH 4.5 8 15 19 os 

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 43 150 190 
Propagation time 

tpLH 4.5 16 30 38 ns (L-+H) 
6.0 12 26 33 

2.0 35 125 155 
Propagation time tpHL 4.5 14 25 31 os (H-+L) 

6.0 7 21 26 

Panasonic -54-



High-Speed CMOS Logic MN74HC Series MN7 4HC32/MN7 4HC32S 

MN74HC32/MN74HC325 
Quad 2-Input OR Gates 

• Description 
MN74HC321MN74HC32S 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 TIL. 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 TIL to-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic diagram (1 gate) 

A 

B 
>c>-----oy 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protectton diode current 

Output parasittc diode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60"C 
MN74 HC32 

Ta=+60-+85 "C Power 
dissipation Ta=-40-+60"C 

MN74HC32S 
Ta=+60-+85"C 

Symbol 

Vee 

VI,VO 

III< 

10K 

10 

Icc.IGNO 

Tstg 

Po 

Po 

-55-

P-I 

14-pin plastic OIL package 

P-2 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 "C 

400 

Decrease to 200mWat the rate of 8mWrC 
rnW 

275 

Decrease to 200mW at the rate of 3.8mWrC 
rnW 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC32/MN7 4HC32S 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and faU time tr,t{ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-t85 t Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 J.tA 1.9 2.0 1.9 

4.5 VIH -20.0 J.tA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.tA 5.9 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 J.tA 0.0 0.1 0.1 

4.5 20.0 J.tA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VIL 20.0 J.tA 0.0 0.1 0.1 V 

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 J.tA 
Quiescent supply current Icc 6.0 VI=Vee or GND,lo=O 2.0 20.0 J.tA 

• AC Characteristics (GND=OV. Input transition time :26ns. CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25"C Ta=-40-t85 t Unit (V) 
min. typo 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--+ H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tpHL 4.5 8 15 19 ns (H--+ L) 
6.0 7 13 16 

Panasonic -56-



High-Speed CMOS Logic MN74HC Series 

MN74HC42/MN74HC425 
BCD-to-Decimal Decoder 

• 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 1O-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 54LS174LS logic family. 

• Truth table 

No. 
Input Output D C B A 0 1 2 3 4 5 6 7 8 9 

0 L L L L L H H H H H H H H H 
1 L L L H H L H H H H H H H H 

P-3 

P-4 

MN7 4HC42/MN7 4HC42S 

16-pm plastic OIL package 

-
16-pm Panallat package (50-160) 

2 L L H L H H L H H H H H H H Pin configuration (top view) 
3 L L H H H H 
4 L H L L H H 
5 L H L H H H 
6 L H H L H H 

7 L H H H H H 
8 H L L L H H 

9 H L L H H H 

:; H L H L H H 

% H L H H H H 
0 

H H L L H H 
.~ 
ts H H L H H H 
~ H H H L H H 
" ..s H H H H H H 

• Logic Diagram 

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

D,~»;--~Dti~~~~:J 
D 

-57-

Y3 

Y4 

Y5 

Y6 

YB 

Y9 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC42/MN7 4HC42S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -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 10K ±20 mA 

Output current 10 ±25 mA 

Supply current Icc.IGND ±50 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
\ MN74HC42 PD mW 

Power Ta=+60-+B5"C Decrease to 200mW at the rate of 8mWrC 
dissipation Ta=-40-+60"C 275 

MN74HC42S 
Ta=+60-+B5'C 

PD mW 
Decrease to 200mW at the rate of 3.8mWrC 

• Operating Conditions 
Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage VI.VO O-Vcc V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol 
Vec 

Ta=25'C Ta=-40-+85 t Unit 
(V) VI 10 

Unit min. tYPo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 }lA 5.9 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 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 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 II 6.0 VI=VCC or GND ±0.1 ±1.0 }lA 

Quiescent supply current Icc 6.0 VI=VCC or GND.lo=O B.O BO.O JlA 

Panasonic -58-



High-Speed CMOS Logic MN74HC Series MN7 4HC42/MN7 4HC42S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Parameter Symbol Vee 'Test Conditions 
(V) 

2.0 

Output rise time tTLH 4.5 

6.0 

2.0 

Output fall time tTHL 4.5 

6.0 

2.0 
Propagation time 

4.5 tPLH 
A,B,C,D-+Y (L-+H) 

6.0 

2.0 
Propagation time 

A,B,C,D-+Y (H-+L) 
tPHL 4.5 

6.0 

• AC Characteristics Measuring Waveforms 

Input 

PosItIve 
Output 

NegatIve 
Output 

-59-

min. 

Temperature 

Ta=25t Ta=-40-+85t Unit 

typo max. min. max. 

26 75 95 
11 15 19 ns 

8 13 16 

21 75 95 
8 15 19 ns 

6 13 16 
39 125 155 
18 25 31 ns 

13 21 26 

36 125 155 
15 25 31 ns 

11 21 26 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC51/MN7 4HC51 5 

MN74HC51/MN74HC51S 
Dual AND-OR Invert Gates 

• Description 
MN74HC511MN74HC51S 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic diagram (1 gate) 

A10---I>~ 
81 o---I>o-~ 
C10---I>o-' 
D10--D~ 

E1 0---1>0-"""3 
F10--Do-' 

A2 o--Coo-"'--..--.. 

82 o---Qc>-'----......­
C2 o--Qc)---"......r, 
D2 0--;:>0---' 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasItic diode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60'C 
MN74HC51 

Power Ta=+60-+85'C 
dissipation Ta=-40-+60'C 

MN74HC51S 
Ta=+60-+85'C 

Panasonic 

Y1 

Y2 

Symbol 

Vee 

VI,VO 

11K 

10K 

10 

Iee.IGND 

Tstg 

PD 

PD 

-60-

P-I 

14-pln plastic OIL package 

P-z 

14-pin Panaflat package (50-1401 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-V cc+0.5 V 

±20 mA 

±20 rnA 

±25 rnA 

±50 mA 

-65-+150 'C 

400 

Decrease to 200mW at the rate of BmW I"C 
mW 

275 

Decrease to 200mWat the rate of 3. BmW I"C 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC51 IMN74HC51 5 

• Operating Conditions 
Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operatmg temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and faU time tr·lf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test ConditIOns Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-+85 t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 J.lA 1.9 2.0 1.9 

4.5 VIH -20.0 JJA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.lA 5.9 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 JJA 0.0 0.1 0.1 

4.5 VIH 20.0 JJA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J.lA 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 II 6.0 V,=Vee or GND ±0.1 ±1.0 JJA 
Quiescent supply current lee 6.0 VI=Vee or GND. 10=0 2.0 20.0 J.lA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 
Temperaturt" 

Parameter Symbol Vee Test Conditions Ta=25"C Ta=-40-+85 t Unit 
(V) 

min. typo min. max. 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 faU time tTHL 4.5 7 15 19 ns 

6.0 6 13 16 

2.0 40 150 190 
Propagation time tPLH 4.5 16 30 38 ns (L-.H) 

6.0 11 26 33 

2.0 39 125 155 
Propagation tune tpHL 4.5 13 25 31 ns (H--->L) 

6.0 10 21 26 
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High-Speed CMOS Logic MN74HC Series MN7 4HC73/MN7 4HC73S 

MN74HC73/MN74HC735 
Dual J-K Flip-Flops with Clear 

• Description 
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 equivalent to CMOS, and an operation 
speed of LS TIL. Each output can directly drive LS TIL 
lO-inputs. 
Resistors and diode are provided between the Vee GND to 
protect the input and output from damage by static electricity. 
Same pin configuration and function as the standard 54Lsn4LS 
logic family. 

• Truth Table 

CLR 
L 
H 
H 
H 
H 
H 

Note: 
1. X: 

2. "\.: 
3. Qo: 

Input Output 
CLK J K Q 
X X X L 

'l L L QO 
"\. H L H 

"\. L H L 

"\. H H Toggle 

H X X QO 

Either HIGH or LOW; it doesn't matter 
Rise of negative direction 

Q 
H 

QO 
L 
H 

Qo 

Q level prior to determination of input condition shown in 
table 

Q level prior to determination of input condition shown in 
table 

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

• Logic diagram (1 gate) 

CLR.~~-----------------, 

P-I 

14-pin plastic OIL package 

P-2 

14-pin Panaflat package (50·140) 

Pin configuration (top view) 

CLKl 

CLRl 

r----4-+----~~~,Q ,In if> .2 ¢ 
.L .L 

K~-'--J ¢-¢-
T T 
¢ if> 
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High-Speed CMOS Logic MN74HC Series MN7 4HC73/MN7 4HC73S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage V!, Vo -0.5-Vcc+0.5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current Icc. leN~ ±50 mA 

Storage temperature range Tstg -65-+150 t 

Ta=-40-+60t 400 
MN74HC73 Po mW 

Power Ta=+60-+85t Decrease to 200mW at the rate of 8mW I"C 
dissipation Ta=-40-+60t 275 

MN74HC73S Po mW 
Ta=+60-+85t Decrease to 200mW at the rate of 3. 8mW I"C 

• Operating Conditions 
Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage VI. Vo O-Vcc V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input nse and faU time Ir,1£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vcc 

Ta=25t Ta = - 40-+S5t: Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 #A 1.9 2.0 1.9 

4.5 VIH -20.0 JAA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 #A 5.9 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 JAA 0.0 0.1 0.1 

4.5 VIH 20.0 JAA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JAA 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 II 6.0 VI=VCC or GND ±0.1 ±1.0 JAA 
Quiescent supply current Icc 6.0 VI=VCC or GND.lo=O 4.0 40.0 JAA 

-63- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC73/MN7 4HC73S 

• AC Characteristics (GND=OV, Input transition time ;;;;6ns, CL =50pF) 

Temperature 

Parameter Symbol Vec Test Conditions Ta=25t Ta=-40-t85 t Unit 
(V) 

min. typo 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 

2.0 125 155 
Propagation time 

4.5 25 31 
CLK--+Q. Q (L--+H) 

tPLH 15 ns 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 25 31 
CLK--+Q. Q (H--+L) 

tPHL 13 ns 

6.0 21 26 

2.0 175 220 
Propagation time 

35 44 tPLH 4.5 22 ns 
CLR--+Q (L--+H) 

6.0 30 37 

2.0 150 190 
Propagation time 

4.5 30 38 tPHL 17 ns 
CLR--+Q (H--+L) 

6.0 26 33 

2.0 75 95 
Minimum pulse width 

4.5 15 19 tw 7 ns 
CLR 

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 - 0 0 

Minimum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 75 95 

Minimum recovery time t rem 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 

• Switching Time Measuring Circuit and Wavefonns 

[l] tTLH, hHL' tsu, frna.. tpLH/tpHL (CLK->Q, Q), trem, t., 

1. Measuring Circuit (tpLH, tpHJ 

CLR 
J Q Output 

lCL 

K CLK Q Output 

lCL 

[2] tpLH/tpHL (CLR->Q, Q), tw 

1. Measuring Circuit (tpLH, tpHJ 

Vcc 

CLR 
J Q Output 

K CLK Q 
XCL 

Output 

XCL 

-65-

MN7 4HC73/MN7 4HC73S 

2. Wavefonns 

CLK 

Q 

Q 

CLR 50% 

2. Wavefonns 

~:6ns 
CLR 50% 

10% 

tw 'I' 

Q , 50% 
1\ 

tPHL 

d5O
% 

tPLH 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC7 4/MN7 4HC7 45 

MN74HC74/MN74HC74S 
Dual D-Type Flip-Flops with Preset and Clear 

• Description 
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 
TIL. Each output can directly drive LS TIL lO-inputs. 
Resistors and diodes are provided between the V cc GND to 
protect of the input and output from damage by static electric­
ity. Same pin configuration and function as the standard 54LSI 
74LS logic family. 

• Truth table 

PR 

L 

H 

L 

H 

H 

H 

Note: 
1. X: 

2. J: 
3. Qo: 

4.00: 

5. H*: 

Input Output 

CLR CLK D Q 

H X X H 

L X X L 

L X X H* 

H .J H H 

H J L L 

H L X Qo 

Either HIGH or LOW; it doesn't matter 
Rise of positive direction 

Q 

L 

H 

H* 

L 

H 

Qo 

Q level prior to determination of input condition shown in 
table 
Q level prior to determination of input condition shown in 
table 
When preset and clear are low, Q and 0 are HIGH; 
however, when preset and clear simultaneously change to 
HIGH, requirements of Q and 0 cannot be predicted. 

• Logic Diagram (1 Gate) 

PR 0----..------------, 

D 

CLRO----~i~~~--~----~ 

CLK~ 

Panasonic -66-

P-I 

14-pln plastic OIL package 

P-2 

14-pin Panaflat package (50·140) 

Pin configuration (top view) 

Q 

IIH ~ *2-1. ~ --0--.1 TV 



High-Speed CMOS Logic MN74HC Series MN7 4HC7 4/MN7 4HC7 45 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current IIK ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current lee,IGNo ±50 rnA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC74 Po mW 

Power Ta=+60-+B5"C Decrease to 200mW at the rate of BmWI"C 

dissipation Ta=-40-+60"C 275 
MN74HC74S Po mW 

Ta=+60-+B5"C Decrease to 200mW at the rate of 3. BmWI"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI, Vo O-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 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-t85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 p.A 1.9 2.0 1.9 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOl! 6.0 or -20.0 p.A 5.9 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 p.A 0.0 0.1 0.1 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 p.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 II 6.0 VI=Vee or GND ±0.1 ±1.0 p.A 

Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 4.0 40.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC7 4/MN7 4HC7 4S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 
Parameter Symbol Vee Test Conditions Ta=25't; Ta=-40-+85'C Unit 

(V) 
min. typo 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 32 150 190 
Propagation time 

4.5 14 30 38 tPLH ns 
CLK ..... Q,Q (L ..... H) 

6.0 11 26 33 

2.0 32 150 190 Propagation time 
14 38 - tPHL 4.5 30 ns CLK ..... Q,Q (H ..... L) 

6.0 11 26 33 

2.0 32 150 190 
Propagation time 

14 38 
PR,CLR-+Q,Q (L-+H) 

tPLH 4.5 30 ns 

6.0 10 26 33 

Propagation time 2.0 32 150 190 

tPHL 4.5 13 30 38 ns 
PR,CLR-+Q,Q (H-+L) 

6.0 10 26 33 

2.0 7 75 95 
Minimum Set-up time t su 4.5 4 15 19 ns 

6.0 3 13 16 

2.0 - 0 0 

Minimum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 26 75 95 
Minimum pulse width 

9 19 tw 4.5 15 ns 
PR,CLR 

6.0 7 13 16 

2.0 5 75 95 
Minimum recovery time 

4.5 4 15 19 trem ns 
PR,CLR 

6.0 2 13 16 

2.0 6 20 4 
Maximum clock 

24 f max. 4.5 30 58 MHz frequency 
6.0 35 70 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

[1] hLH. tTHL. tBU' fmax• tpLHitpHL (CLK-.Q. Q). trem. th 

1. Measuring Circuit (tpLH. tpHJ 

Vce 

PR 
D 

H--+-i>CLK 

Qt----,.--oOutput 

CLR Q 

[2] tpLHitpHL (CLR-+Q. Q). tw 

1. Measuring Circuit (tpLH. tpHJ 

-69-

2. Wavefonns 

CLK 

Q 

PR 
or 

CLR 

2. Wavefonns 

:>;6ns :>;6ns 

PR 

CLR 

Q 

MN7 4HC7 4/MN7 4HC7 4S 

Panasonic 



High-Speed CMOS Logic MN74HC Series 

MN74HC75/MN74HC755 
4-Bit Bistable Latch 

• Description P-3 
MN74HC75IMN74HC75S are 4-bit bistable latches with 0, 0 
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 0, when enable pin (G) is "H"; output 0 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 0 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 TIL. LS TIL lO-inputs 
can be directly driven. 
Resistors and diodes are provided in Vee and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LSn4LS logic 
family. 

P-4 

MN7 4HC75/MN7 4HC75S 

16-pin plastic OIL package 

-
16-pln Panaflat package (50-160) 

• Truth table 
Pin configuration (top view) 

Note: 
1. X: 

2.00 : 

3.00 : 

D 

L 

H 

X 

Input Output 

G Q Q 

H L H 

H H L 

L QO QO 

Either HIGH or LOW; it doesn't matter 
Q level prior to determination of input condition shown 
in table 
o level prior to determination of input condition shown 
in table 

• Logic Diagram 

to Other Latch 
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High-Speed CMOS Logic MN74HC Series MN7 4HC75/MN7 4HC75S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current lee.IGND ±50 rnA 

Storage temperature range Tstg -65-+150 "'C 

Ta=-40-+60"'C 400 
MN74HC75 PD mW 

Power Ta=+60-+85"'C Decrease to 200mWat the rate of 8mW rc 
dissipation Ta=-40-+60"'C 275 

MN74HC75S 
Ta=+60-+85"'C 

PD mW 
Decrease to 200mWat the rate of 3. 8mW rc 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-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 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"'C Ta=-40-t85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 }lA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOl! 6.0 or -20.0 }lA 5.9 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 }lA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA 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 II 6.0 VI=Vee or GND ±0.1 ±1.0 pA 

Qujescentsupplycurrent lee 6.0 VI=Vee or GND.lo=O 4.0 40.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC75/MN7 4HC75S 

• AC Characteristics (GND=OV, Input transition time ;;a6ns, CL =50pF) 

Temperature 
Parameter Symbol Vee Test Conditions Ta=25t Ta=-40-+85t Unit 

(V) 
min. typo 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 t su 4.5 8 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 75 95 

Minimum recovery time tw 4.5 6 15 19 ns 

6.0 13 16 

Propagation time 
2.0 125 155 

tpLH 4.5 14 25 31 ns 
D-+Q (L-+H) 

6.0 21 26 

Propagation time 
2.0 125 155 

tPHL 4.5 14 25 31 ns 
D-+Q (H-+L) 

6.0 21 26 
2.0 100 125 

Propagation time 
20 25 

D-+Q (L-+H) 
tPLH 4.5 14 ns 

6.0 17 21 

2.0 100 125 
Propagation time 

4.5 20 25 
D-+Q (H-+L) 

tPHL 14 ns 

6.0 17 21 

2.0 125 155 
Propagation time 

4.5 25 31 
G-+Q (L-+H) 

tPLH 16 ns 

6.0 21 26 

2.0 125 155 
Propagation time 

25 31 tPHL 4.5 17 ns 
G-+Q (H-+L) 

6.0 21 26 

2.0 125 155 
Propagation time 

25 31 
G-+Q (L-+H) 

tPLH 4.5 17 ns 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 25 31 
G-+Q (H-+L) 

tPHL 14 ns 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series MN74HC75/MN74HC75S 

• Switching Time Measuring Circuit and Waveforms 

[1] tTLH. tTHL. tsu• fmax• tpLH/tpHL (CLK-->Q. Q). trem. th 

1. Measuring Circuit (tpLH. tpHLl 2. Waveforms 

Output Q 

Output Q 

[2] tpLH/tpHL (CLR-->Q. Q). tw 

1. Measuring Circuit (tpLH. tpHLl 2. Waveforms 

:i>6ns :i>6ns 

Q Output Q 

Output Q 
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High-Speed CMOS Logic MN74HC Series 

MN74HC76/MN74HC765 
Dual J-K Flip-Flops with Preset and Clear 

• Description 
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 TIL. Each output 
can directly drive LS TIL lO-inputs. Resistor 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 54LS174LS logic family. 

• 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 QO QO 

P·3 

P·4 

MN7 4HC76/MN7 4HC76S 

16-prn plastic OIL package 

-
16-pin Panaflat package (50-160) 

H H "'- H L H L Pin eonfiguration (top view) 

H 
H 
H 

Note: 
1. X: 

2.,: 
3. Q o : 

H ""- L H L H 
H "- H H Toggle 

H H X X QO 

Either HIGH or LOW; it doesn't matter 
Rise of negative direction 

QO 

Q level prior to determination of input condition shown in 
table 

4. 0 0 : 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 0 are HIGH; 
however, when preset and clear simultaneously change to 
HIGH, requirements of Q and 0 cannot be predicted. 

• Log,ic Diagram 

CLR:~~---------------------, 

KO--1-,/ 

Panasonic -74-
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High-Speed CMOS Logic MN74HC Series MN7 4HC7 6/MN7 4HC7 6S 

• 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 11K ±20 mA 

Output parasitic diode current 101, ±20 mA 

Output current 10 ±25 mA 

Supply current Icc. leND ±50 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC76 PD mW 

Power Ta=+60-+85"C Decrease to 200m W at the rate of 8m W f'C 
dissipation Ta=-40-+60"C 275 

MN74HC76S PD mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3. 8mW f'C 

• Operating Conditions 

Parameter Symbol Vcc (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vcc V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vcc 

Ta=25"C Ta=-40-+85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOII 6.0 or -20.0 pA 5.9 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 pA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 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 5.2 mA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 VI=VCC or GND. 10=0 4.0 40.0 }lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC7 6/MN7 4HC76S 

• AC Characteristics (GND=OV, Input transition time ;;;;6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25t Ta=-40-+S5'C Unit (V) 
min. typo 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 
Propagation time 

4.5 18 30 38 
CLK"'Q. Q (L"'H) 

tpLH ns 

6.0 26 33 

2.0 150 190 
Propagation time 

17 30 38 
CLK"'Q. Q(H"'L) 

tPHL 4.5 ns 

6.0 26 30 

2.0 175 220 
Propagation time 

4.5 20 35 44 
PR.CLR-Q.Q (L-H) 

tPLH ns 
6.0 30 37 
2.0 175 220 

Propagation time 
4.5 19 35 44 

PR.CLR-Q.Q (H-L) 
tpHL ns 

6.0 30 37 

2.0 75 95 
Propagation time 

4.5 8 15 19 
PR.CLR 

tw 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 - 0 0 
Minimum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 75 95 
Minimum recovery time t rem 4.5 1 15 19 ns 

6.0 13 16 

2.0 6 4 
Mro&um clock 

f max• 4.5 30 50 24 MHz 
frequency 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

[1] tTLH• hHL. t.u. fmax• tpLH/tpHL (CLK->Q. Q). t rem• 1:t. 

1. Measuring Circuit (tpLH. tpHd 

..sl 
~ Output 
o£i 
S 
.B .... 

Output J,l 

~ 

[2] tpLH/tpHL (CLR->Q. Qi. tw 

1. Measuring Circuit (tpLH. tpHd 

Vee 

R 
J Q Output 

MN7 4HC76/MN7 4HC76S 

2. Waveforms 

~6ns ';;6ns 

J.K J"'%%..,....-..,,90 ... 5~ ... _____ _ 
tsu th tsu 

CLK 

Q 

PR -ir-:-=-=-J--
or 

CLR 

2. Waveforms 

~6ns ~6ns 

CLR 

Q 
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High-Speed CMOS Logic MN74HC Series 

MN74HC77/MN74HC77S 
4-Bit Bistable Latch 

• Description P-I 
MN74HC77/MN74HC77S are 4-bit bistable latches. These are 
suited for temporary binary data memory circuits between the data 
processing unit and the 110, 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 enablc bccomes "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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

P-l 

MN7 4HC77/MN7 4HC77S 

14-pin plastic OIL package 

14-pon Panaflat package (50-140) 

• Truth table Pin configuration (top view) 

D 

L 

H 

X 

Note: 
1. x: 
2. Qo: 

Input Output 

G Q 

H L 

H H 

L QO 

Either HIGH or LOW; it doesn't matter 
Q level prior to determination of input condition shown in 
table 

• Logic Diagram (1 gate) 

r-­
I D 

I 
I 
I 
L __ 

G 

Panasonic 

-----------------, 
I 

Q I 
I 
I 
I 
I 

-------------------~ 
to Other Latch 
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High-Speed CMOS Logic MN74HC Series MN7 4HC77 IMN7 4HC77S 

• 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 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc.IGNO ±50 rnA 
Storage temperature range Tstg -65-+150 "'C 

Ta=-40-+60"'C 400 
MN74HC77 Po mW 

Power Ta=+60-+85"'C Decrease to 200mW at the rate of 8mW rc 
dissipation Ta=-40-+60"'C 275 

MN74HC77S Po mW 
Ta=+60-+85"'C Decrease to 200m W at the rate of 3. 8m W rc 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 "'C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test CondItIons Temperature 

Parameter Symbol 
Vee 

Ta=25"'C Ta=-40-t85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 JlA 
Quiescent supply current Icc 6.0 VI=VCC or GND.lo=O 4.0 40.0 JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC77 IMN7 4HC77S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25't Ta=-40-+85t Unit 

min. typo 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 os 

6.0 17 21 

2.0 - 0 0 
Minimum Hold time th 4.5 - 0 0 os 

6.0 - 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 

tPLH 4.5 15 25 31 os 
D .... Q (L .... H) 

6.0 21 26 
2.0 125 155 

Propagation time 
4.5 14 25 31 tpHL ns 

D-+Q(H .... U 
6.0 21 26 

2.0 125 155 
Propagation time 

11 25 31 tPLH 4.5 os 
G .... Q(L .... H) 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 13 25 31 tPHL ns 
G .... Q (H .... L) 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series 

• SWitching Time Measuring CirCUIt and Wavefonns 

[1] hLH. tTHL. 4.u. fmax• tpLH/tpHL (CLK--+Q. Q). trem• th 

1. Measuring Circuit (tpLH. tpHd 

D 

G 

[2] tpLH/tpHL (CLR--+Q. "Q). tw 

1. Measuring Circuit (tpLH. tpHL) 

Output Q 

-81-

MN74HC77 IMN74HC77S 

2. Wavefonns 

;:>;6ns ;:>;6ns 

2. Wavefonns 

;:>;6ns ;:>;6ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC86/MN7 4HC86S 

MN74HC86/MN74HC86S 
Quad 2-Input Exclusive OR Gate 

• Description 
MN74HC86/MN74HC86S contain quad 2-input exclusive OR 
(XOR) gate. 
Adoption of a slltcon gate CMOS process has resulted in low 
power dissipation, a high noise margm equivalent to a standard 
CMOS, and an operation speed of LS TIL; LS TTL lO-inputs can 
be directly dnven. 
A resistor and dIOde are provided in Vee and GND to protect the 
mput/output from damge by static electncity. Same pm configura­
tion and function as the standard 54LS174LS. 

• Logic Diagram (1 gate) 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vcc 

Input/output voltage VI,V" 

Input protection mode current 11K 

Output parasitIc diode current 10K 

Output current 10 

Supply current Icc.IGNO 
Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HC86 

Ta=+60-+85'C 
Po 

Power 
dissipation Ta=-40-+60'C 

MN74HC86S 
Ta=+60-+85'C 

Po 

Panasonic -82-

P-I 

14,pln plastic OIL package 

P-2 

14-pln Panaflat package (SO·140) 

Pin configuration (top view) 

Al 

Bl 

Yl 

A2 

H2 

Y2 

Rating 

-0.5-+7.0 

-0.5-V,,+0.5 

±20 

±20 

±25 

±50 

-65-+150 

400 

Decrease to 200m W at the rate of 8m W re 
275 

A3 

Decrease to 200mW at the rate of 3.8mWre 

Unit 

V 

V 

rnA 

rnA 

rnA 

rnA 

'c 

mW 

mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC86/MN7 4HC86S 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operatmg temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input nse and fall tune t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Comhtlons Temperature 

Parameter Symbol 
Vee 

Ta=-40-t85'C Unit Ta=25t 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JiA 1.9 2.0 1.9 

4.5 VIH -20.0 JiA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JiA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JiA 0.0 0.1 0.1 

4.5 VIH 20.0 JiA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JiA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 JiA 
Qmescent supply current Icc 6.0 VI=Vee or GND,Io=O 2.0 20.0 JiA 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol Test Conditions Ta=25t Ta=-40-t85'C Unit 
(V) 

min. typo max. min. max. 

2.0 25 75 95 

Output nse tune tTLH 4.5 8 15 19 ns 

6.0 7 13 16 

2.0 20 75 95 

Output fall tune hHL 4.5 7 15 19 ns 

6.0 6 13 16 

2.0 25 75 95 

Propagatlon tIme tPLH 4.5 8 15 19 ns 
(L->H) 

6.0 7 13 16 

2.0 25 75 95 

PropagatIon tune tPHL 4.5 8 15 19 ns 
(H->L) 

6.0 7 13 16 
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High-Speed CMOS Logic MN74HC Series MN74HC107 IMN74HCl 075 

MN74HC 1 07/MN74HC 1075 
Dual J-K Flip-Flops with Clear 

• Description 
MN74HC107IMN74HC107S 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 lO-inputs 
can be directly driven. 
A resistor and diode are provided in Vee and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LSI74LS. 

• Truth table 

CLR 

Note: 
1.'-: 

L 

H 

H 

H 

H 

H 

2. X: 

3.00 : 

Input Output 

CLK J K Q Q 

X X X L H 

'- L L Qo Qo 

""\... H L H L 

'- L H L H 

"- H H Toggle 

H X X Qo Qo 

Data input is transferred to output on the negative-going 
edge from HIGH to LOW of the clock 
Either HIGH or LOW; it doesn't matter 
(00): 0 (0) level prior to determination of mput condition 
shown in table 

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

• Logic Diagram 

P-I 

14-pon plastic OIL package 

P-2 

14-pin Panaflat package (50-140) 

Pin configuration (top view) 

CLR~----~==========~==========~ 
J 

K e>-----'--' 
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High-Speed CMOS Logic MN74HC Series MN74HCl 07 IMN7 4HCl 075 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vcc+0.5 V 

Input protectton diode current 1,K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc. leND ±50 rnA 
Storage temperature range Tstg -65-+150 't: 

Ta=-40-+60't: 400 
MN74HC107 Po mW 

Power Ta=+60-+85't: Decrease to 200mW at the rate of 8mW I"C 
dissipation Ta=-40-+60't: 275 

MN74HC107S PD mW 
Ta=+60-+85't: Decrease to 200mWat the rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol Vce (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage V,. Vo O-Vee V 

Operating temperature range TA -40-+85 't: 

2.0 0-1000 ns 

Input nse and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Vee 
Test Conditions Temperature 

Parameter Symbol 
(V) 

Ta=25t: Ta=-40-t85t: Unit 
V, 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V,L 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOL 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 V,L -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current I, 6.0 V,=Vec or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 V,=Vee or GND.Io=O 4.0 40.0 pA 
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High-Speed CMOS Logic MN74HC Series MN74HCl 07 IMN7 4HCl 075 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test CondItions Ta=25"C Ta =-40-ts5'C Unit 

min .. typo 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 34 125 155 

Propagation time 
4.5 14 25 31 

CLK-+Q. Q (L-+H) 
tPLH ns 

6.0 11 21 26 

Propagation tIme 
2.0 37 125 155 

CLK-+Q. Q (H;+L) 
t PHL 4.5 13 25 31 ns 

6.0 10 21 26 

2.0 48 150 190 
Propagation time 

19 
CLR-+Q (L-+H) 

tPLH 4.5 30 38 ns 

6.0 15 26 33 

Propagation time 
2.0 42 125 155 

CLR-+Q (H-+ L) 
tPHL 4.5 15 25 31 ns 

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 95 

CLR tw 4.5 8 15 19 ns 

6.0 6 13 16 

2.0 15 75 95 
Minimum recovery tIme t rem 4.5 4 15 19 ns 

6.0 2 13 16 

Maximum clock 
2.0 6 24 4 

frequency {max. 4.5 30 64 24 MHz 

6.0 35 83 28 
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High-Speed CMOS Logic MN74HC Series 

• SWltchmg TIme Measunng CIrcUIt and Wavefonns 

[1] t'ILH, tTHL, t,", fm,.x> tI'LH/tI'HL (CLK-->Q, Q), t,en .. th 

L MeasurIng CircUIt (tI'LII, tplIL) 

Vee 

CLR 
J Q Output 

leI 

K CLK Q Output 

,leI 

[2] tpLH/tpHL (CLR->Q, Q), tw 

L Measurmg CIrCUIt (tpLH, tpHL) 

Vee 

LR 
Q Output 

ICL 

K eLK Q Output 

lCL 

2, Waveforms 

eLK 

Q 

2. Wavefonns 

~6ns 

CLR 

Q 
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MN7 4HCl 07 IMN7 4HCl 075 

~6ns 

50% 

50% 
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High-Speed CMOS Logic MN74HC Series MN74HCl 09/MN74HCl 095 

MN74HC 1 09/MN74HC 1095 
Dual J -K Flip-Flops with Preset and Clear 

• Description 
MN74HC109IMN74HC109S 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 TIL; LS TIL lO-inputs can 
be directly driven. 
A Resistors and diode are provided in Vee and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS/74LS logic family. 

• Truth Table 

PR 

L 
H 
L 
H 
H 
H 
H 
H 

Note: 
1. X: 

2.~: 
3. Qo: 

Input Output 
CLR CLK J K Q Q 

H X X X H L 
L X X X L H 
L X X X H" H" 
H f L L L H 
H f H L Toggle 

H f L H Qo 
H .:r H H H 
H L X X Qo 

Either HIGH or LOW; it doesn't matter 
Rise of positIVe direction 

Qo 
L 

Qo 

Q level prior to determination of input condition shown in 
table 

4. 00: 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 a are HIGH; 
however, when preset and clear simultaneously change to 
HIGH, requirements of Q and a cannot be predicted. 

• Logic Diagram 

P-3 

16·pin plastic OIL package 

P-4 

-
16-pm Panallat package (50-160) 

Pin configuration (top view) 

¢ 

-¢-
CLRo-~--------------------~ 

1 ¢ PR.o-t--~--_.....J 

CLKo----t>o--4>oJ 
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High-Speed CMOS Logic MN74HC Series MN74HCl 09/MN74HCl 095 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vee+0.5 V 

Input protectIon diode current 11K ±20 rnA 
Output parasItic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Iee,IGND ±50 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC109 PD mW 

Power Ta=+60-+85 "C Decrease to 200mW at the rate of 8m W t'C 
dissIpatIon Ta=-40-+60"C 275 

MN74HC109S PD mW 
Ta=+60-+85"C Decrease to 200m W at the rate of 3. 8m W t'C 

• Operating Conditions 
Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage V!, Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall time t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VlH 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 pA 1.9 2.0 1.9 

4.5 VlH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VlH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 pA 
QUIescent supply current Icc 6.0 VI=Vee or GND,lo=O 4.0 40.0 pA 
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High-Speed CMOS Logic MN74HC Series MN74HCl 09/MN74HCl 095 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pFJ 

Vee 
Temperature 

Parameter Symbol Test ConditJons Ta=25'C Ta =-40-+ 85'C Unit 
(V) 

min. typo max. min. max. 

2.0 75 95 
Output nse tune tTLH 4.5 15 19 ns 

6.0 13 16 

2.0 75 95 
Output faU tune tTHL 4.5 15 19 ns 

6.0 13 16 

2.0 125 155 
Propagation tune 

tpLH 4.5 25 31 
CLK--+Q. Q (L--+H) 

ns 

6.0 21 26 

2.0 125 155 
Propagation tJrne 

tpHL 4.5 25 31 
CLK--+Q. Q (H--+L) 

ns 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 25 31 
PR,CLR .... Q. Q (L .... H) 

tPLH ns 

6.0 21 26 

2.0 125 155 
Propagation time 

25 31 tPHL 4.5 ns 
PRo CLR .... Q. Q (H .... L) 

6.0 21 26 

2.0 75 95 
Minunum pulse Width 

tw 4.5 15 19 ns 
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 0 
Minunum Hold tune th 4.5 - 0 0 ns 

6.0 - 0 0 
2.0 75 95 

Mmimum recovery tune t rem 4.5 15 19 ns 

6.0 13 16 

2.0 6 4 
Maxunum clock frequency f max 4.5 30 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• SWltchmg Tune Measunng ClrcUlt and Wavefonns 

[1] hLII, tTIIL, tsu, fmax. tpLII/tpIIL (CLK->Q, Q), t,em, th 

1. Measunng CirCUlt (tPLI!, tpHI) 

'" :0 
!S 
..c: 

~ 
B 
... K ..2l 
'" CLR 

P:: 

[2] tpLII/tpIIL (CLR->Q, Q), tw 

1. Measuring CrrcUlt (tpLII, tPHL> 

Vec 

PR 
J 

eLK 

K 

Q Output 

I CL 

Q Output 

I CL 

Output 

Output 
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MN74HC1 09/MN74HC1 095 

2. Wavefonns 

CLK 

Q 

Q 

PR 
or 

CLR 

2. Wavefonns 

;;;;6ns ;;;;6ns 

Q 
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High-Speed CMOS Logic MN74HC Series MN7 4HCl12/MN7 4HCl12S 

MN74HCl12/MN74HCl125 
Dual J -K Flip-Flops with Preset and Clear 

• 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 pulst:. 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 TIL lO-inputs can be 
directly driven. 
A Resistors and diode are provided in Vee and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• 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 Qo Qo 
H H ....... H L H L 
H H "\. L H L H 
H H '<... 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: Q level pnor to determination of input condition shown m table 
4. Q 0: Qlevel prior to determination of input combbon 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. 

• Logic Diagram 

P-3 

16·pm plastiC OIL package 

P-4 

-
16-pm Panaflat package ISD-16D) 

Pin configuration (top view) 

* 1 
CLRo-~--------------------, 

1) 
l-

Q -¢-
Ko--1.-./ T 

*2 
if; 

Q J. 

-¢-
T 
¢ 
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High-Speed CMOS Logic MN74HC Series MN7 4HCl12/MN7 4HCl12S 

• 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 11K ±20 mA 

Output parasItic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current Icc.IGND ±50 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC1l2 PD mW 

Power Ta=+60-+85"C Decrease to 200m W at the rate of SmW FC 
dissipation Ta=-40-+60"C 275 

MN74HC1l2S PD mW 
Ta=+60-+85"C Decrease to 200mWat the rate of 3.SmW FC 

• Operating Conditions 

Parameter Symbol Vcc(V) Rating Unit 

Operatmg supply voltage Vcc 1.4-6.0 V 

Input/output voltage VI, Va O-Vcc V 

Operatmg temperature range TA -40-+85 'c 
2.0 0-1000 ns 

Input nse and fall tune tr. tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test ConditIOns Temperature 

Parameter Symbol 
Vec 

Ta=25'C Ta=-40-+B5'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 l.5 l.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 mA 3.S6 3.76 

6.0 -5.2 mA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

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 pA 
Qwescent supply current Icc 6.0 VI=VCC or GND.lo=O 4.0 40.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HCl12/MN7 4HCl12S 

• AC Characteristics (GND=OV. Input transition time ;,£6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions Ta=25'C Ta=-40-t85'C Unit 

min. typo 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 

2.0 125 155 
Propagation time 

4.5 16 25 31 tPLH ns 
CLK-Q. Q (L-H) 

6.0 21 26 

2.0 125 155 
Propagation time 

tPHL 4.5 16 25 31 ns 
CLK-Q. Q (H-L) 

6.0 21 26 

2.0 125 155 
Propagation time 

tPLH 4.5 17 25 31 ns 
PR.CLR .... Q.Q (L .... H) 

6.0 21 26 

2.0 125 155 
Propagation tIme 

tPHL 4.5 19 25 31 ns 
PR.CLR .... Q.Q (H .... L) 

6.0 21 26 

2.0 75 95 
Mrrnmum pulse width tw 4.5 7 15 19 ns 
PR.CLR 6.0 13 16 

2.0 100 125 

Mimmum Set-up time t su 4.5 7 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Mimmum Hold tIme th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 75 95 

Mrrnmum recovery tIme t rem 4.5 1 15 19 ns 

6.0 13 16 

2.0 6 4 

MaXImum clock frequency f max . 4.5 30 59 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• SWltclung Tune Measunng ClrcUlt and Waveforms 

[1] t'I'I.H. trHL. t,u. f",.ox. tpLH/tpllL (CLK->Q. Q). teem. t" 

1. MeasurUlg CIrCUlt (tpLit. tplll) 

Vee 

..!l 
PR ~ J Q Output 

~ ,lCL 
E 
.... 

Output J,i 

" 0::: 
ICL 

[2] tpLll/tpHL (CLR->Q. Q). tw 

1. MeasurUlg CirCUit (tpLIl. tpHd 

Vee 

PR 
Q Output 

MN74HCl12/MN74HCl12S 

2. Waveforms 

~6ns ~6ns 

J. K 

eLK 

Q 

Q 

PR 
or 

CLR 

2. Waveforms 

~6ns ~6ns 

PR 

CLR 
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High-Speed CMOS Logic MN74HC Series MN7 4HC125/MN7 4HC125S 

MN74HC 125/MN74HC 1255 
Quad TRI -STATE Buffers 

• Description 
MN74HCI25/MN74HCI25S 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 TIL. LS TIL I5-inputs can be directly 
driven. Resistors and diodes are provided in Vee and GND to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as the standard 54LS174LS logic 
family. 

• Truth Table 
Input Output 

C A Y 

H X HI-Z 

L L L 

L H H 

Note: 
1. H: HIGH level 
2. L: LOW level 
3. X: Either HIGH or LOW; doesn't matter. 
4. Hi-Z: Hi-hnpeadance 

• Logic Diagram 

:~~~~-----t-[)---' ~---- y 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vcc 
Input/output voltage Vi> Vo 
Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current Icc. IGNO 

Storage temperature range Tstg 

Ta=-40-+60°C 
MN74HC125 Po 

Power Ta=+60-+S5°C 
dissipation Ta=-40-+60°C 

MN74HC125S Po 
Ta=+60-+S5°C 
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p- 1 

14-pm plastiC OIL package 

p- 2 

14-pm Panallat package (50-140) 

Pin Configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 rnA 

±35 rnA 

±70 rnA 

-65-+150 °C 

400 

Decrease to 200m W at the rate of Sm W fC 
mW 

275 

Decrease to 200m W at the rate of 3. Sm W fOe mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC125/MN7 4HC125S 

• Operating Conditions 
Parameter Symbol VedV) Rating Unit 

Operating temperature range Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall time t", tl Vee=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-4O-+85°C Unit (V) VI 10 
Unit min. typo max. min max. 

2.0 1.5 1.5 V -
Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 pA 1.9 2.0 1.9 V 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.86 3.76 V 

6.0 -7.8 rnA 5.36 5.26 V 

2.0 20.0 p.A 0.0 0.1 0.1 V 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 p.A 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 V 

6.0 7.8 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 p.A 

3-state output off state 
Ioz 6.0 

VI=VIH or VIL ±0.5 ±5.0 p.A 
current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=Vee or GND, 10=0 8.0 80.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC125/MN7 4HC125S 

• AC Characteristics (GND=OV, Input transistion tiem :56ns, Cl =50pF) -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo 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 

2.0 15 75 95 
Propagation time 

tpLH 4.5 9 15 19 ns (L-.H) 
6.0 8 13 16 

2.0 15 75 95 
Propagation time 

tpHL 4.5 8 15 19 ns (H--+L) 
6.0 6 13 16 

2.0 20 125 155 

Propagation time tpHZ 4.5 RL=lkO 15 25 31 ns 
(H--+Z) 

6.0 14 21 26 

2.0 18 100 125 

Propagation time tpLZ 4.5 RL=lkO 12 20 25 ns 
(L-.Z) 

6.0 11 17 21 

2.0 18 100 125 

Propagation time tPZH 4.5 RL =lkO 10 20 25 ns 
(Z--+H) 

6.0 8 17 21 

2.0 28 100 125 

Propagation time tPZL 4.5 RL=lkO 8 20 25 ns 
(z--+L) 

6.0 7 17 21 
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High-Speed CMOS Logic MN74HC Series 

• SWItChing Time Measuring Circuit and Wavefonns 

(1) tTlH. tTHl. tPlH. tPHl 

1. Measuring Circuit 

Output 

(2) tPHZ. tPZH 

1. Measuring Circuit 

Vce 

Input >--r--'-~ Output 

(3) tPlZ. tPZl 

1. Measunng Circuit 

PC ~------, 
Vee 

Cf 

Input >---4-~-o Output 

MN7 4HC125/MN7 4HC125S 

2. Wavefonns 

2. Wavefonns (tPHZ. tPZH. tPlZ. tPZL) 

:06n. ;>;6n. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC126/MN7 4HC126S 

MN74HC 126/MN74HC 1265 
Quad TRI-STATE Buffers 

MN74HC126/MN74HC126S 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 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 TIL. LS TIL I5-inputs can be directly 
driven. 
Resistors and diodes are provided in V cc and GND to protect 
the input/output from damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic 
family. 

• Truth Table 
Input Output 

C A Y 

L x Hi-Z 

H L L 

H H H 

Note: 
1. H: HIGH level 
2. L: LOW level 
3. x: Either HIGH or LOW; doesn't matter. 
4. Hl-Z: HI-Impeadanee 

• Logic Diagram 

: ~~~~~:t>-)----- y 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 
Input/output voltage Vlo Vo 

Input protection diode current 11K 

Output parasitic diode current 10K 
Output current 10 
Supply current Icc, IGNO 
Storage temperature range Tstg 

Ta=-40-+60°C 
MN74HC126 Po 

Power Ta=+60-+S5°C 
dissipation Ta=-40-+60°C 

MN74HC1265 Po 
Ta=+60-+85°C 
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P-l 

14'pin plastiC Oil package 

p- 2 

14-pon Panaflat package (50·140) 

Pin Configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vee+0.5 V 

±20 rnA 

±20 rnA 

±35 rnA 

±70 rnA 

-65-+150 °C 

400 

Decrease to 200mW at the rate of SmWfC 
mW 

275 

Decrease to 200mW at the rate of 3.8mWI"C 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC126/MN7 4HC1265 

• Operating Conditions 

Parameter Symbol VeC<V) Rating Urut 

Operating uspply voltage Vee 1.4-6.0 V 

Input/output voltage V" Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall time t" tr Vee=4.5V 0-500 ns 

Vee=6.OV 0-400 ns 

• DC Characteristics (GND=OV) 

Test Condloons Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85°C Unit (V) VI 10 
Urut min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 !LA 1.9 2.0 1.9 V 

4.5 VIH -20.0 /LA 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 /LA 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.86 3.76 V 

6.0 -7.8 rnA 5.36 5.26 V 

2.0 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 /LA 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 V 

6.0 7.8 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 !LA 
3-state output off state Ioz 6.0 

VI=VIH or VIL, ±0.5 ±5.0 !LA current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=Vee or GND, 10=0 8.0 80.0 !LA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC126/MN7 4HC126S 

• AC Characteristics (GND=OV,lnput transistion tiem ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo 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 

2.0 19 75 95 
Propagation time 

tpLH 4.5 9 15 19 ns (L-->H) 
6.0 8 13 16 

2.0 19 75 95 
Propagation time 

tpHL 4.5 8 15 19 ns (H-+L) 
6.0 6 13 16 

2.0 20 125 155 

Propagation time tpHZ 4.5 RL=lkO 15 25 31 ns 
(H-+Z) 

6.0 14 21 26 

2.0 18 100 125 

Propagation time tpLZ 4.5 RL=lkO 12 20 25 ns 
(L-->Z) 

6.0 11 17 21 

2.0 19 100 125 

Propagation time tpZH 4.5 RL=lkO 10 20 25 ns 
(z.-.H) 

6.0 8 17 21 

2.0 20 100 125 

Propagation time tPZL 4.5 RL=lkO 8 20 25 ns 
(z.-.L) 

6.0 7 17 21 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH, hHL, tPLH, tPHL 

1. Measuring Circuit 

11: 
Vee 

Output 

(2) trHZ, tPZH 

1. Measuring Circuit 

Input >--...----....--0 Output 

(3) tPLZ, tPZL 

1. Measuring Circuit 

Vee 

Input >----+--r~Output 

MN7 4HC126/MN7 4HC126S 

2. Waveforms 

::>6n. ;>;6n. 

Vee 

GND 

2. Waveforms (tPHZ, tpZH, tPLz, tpzl.) 

~6n. 

Output 

Output 

~6ns 

Vee 

GND 

_---+-~t_- =Vee 

VOL 

VOH 

"'_ ___ ...L.-__ =GND 
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High-Speed CMOS Logic MN74HC Series MN7 4HC132/MN7 4HC132S 

MN74HC 132/MN74HC 1325 
Quad 2-Input NAND Schmitt Triggers 

• Description 
MN74HC1321MN74HC132S 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 TIL. LS TIL lO-inputs can 
be directly driven. Because the circuit threshold voltage differs 
(VIH , V1d 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 cc and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as standard 54LSn4LS logic family. 

• Logic Diagram 

AO-1 u..,----, 

y 

BO 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 

Input/output voltage VI, Vo 

Input protection diode current 11K 

Output parasitic diode current IOh 

Output current 10 

Supply current Icc, Ic.\I) 

Storage temperature range Tstg 

Ta=-40-+60t 
MN74HC132 PIl 

Power Ta=+60-+B5t 
dissipation Ta=-40-+60t 

MN74HC132S PIl 
Ta=+60-+B5t 

Panasonic -104-

P-l 

14-pin plastic OIL package 

P-2 

14'pin Pan.flat package (50·140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5- Vee +0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 t 

400 
mW 

Decrease to 200mW at the rate of BmW f'C 

275 
mW 

Decrease to 200mWat the rate of 3. 8mWf'C 



High-Speed CMOS Logic MN74HC Series MN74HC132/MN74HC132S 

• Operating Conditions 

Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 
Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol 
VeL 

Ta=25°C Ta=-40-+85 t Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 -20.0 JiA 1.9 2.0 1.9 0.1 

4.5 VIH -20.0 JiA 4.4 4.5 4.4 0.1 

Output HIGH voltage VOH 6.0 or -20.0 JiA 5.9 6.0 5.9 0.1 V 

4.5 VII -4.0 rnA 3.86 3.76 0.37 

6.0 - 5.2 rnA 5.36 5.26 0.37 

2.0 20.0 JiA 0.0 0.1 0.1 

4.5 VIH 20.0 JiA 0.0 0.1 0.1 

Output LOW voltage V", 6.0 or 20.0 JiA 0.0 0.1 0.1 V 

4.5 VII 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 JiA 
Quiescent supply current Icc 6.0 VI=VCC or GND. 10=0 2.0 20.0 JiA 

2.0 0.7 1.35 1.5 0.7 1.5 

VT" 4.5 1.55 2.69 3.15 1.55 3.15 V 
6.0 2.1 3.55 4.2 2.1 4.2 

Input threshold voltage 
2.0 0.3 0.75 1.0 0.3 1.0 

Vl- 4.5 0.9 1.85 2.45 0.9 2.45 V 
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 VH 4.5 0.4 0.84 2.1 0.4 2.1 V 

6.0 0.5 1.10 2.5 0.5 2.5 

• AC Characteristics (GND=OV, Input transition time ;:::i6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25t Ta=-40-+B5t Unit 

min. typo max. min. max. 

2.0 75 95 

Output rise time hLH 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall time hHL 4.5 6 15 19 ns 

6.0 13 16 

2.0 100 125 
Propagation time 

tPLH 4.5 12 20 25 ns (L--+ H) 
6.0 17 21 

2.0 100 125 
Propagation time 

tPHL 4.5 12 20 25 ns (H--+ L) 
6.0 17 21 
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High-Speed CMOS Logic MN74HC Series MN7 4HC133/MN7 4HC133S 

MN74HC133/MN74HC1335 
13-Input NAND Gate 

• 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 TIL. 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 TIL lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54Lsn4LS logic family. 

• Logic Diagram 

M 
A 

B 
Cu-"",-.-J 

D~-r­

Eu-"",-_ 

F 
Go--1.-/ 
Hn-.....r-----. 
Iu---....._ 

J O-llD-....-:~ 
Ko--1.-/ 

L 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic dIode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60't 
MN74HC133 

Ta=+60-+85't Power 
dissipation Ta=-40-+60't 

MN74HC133S 
Ta=+60-+85't 

Panasonic 

y 

Symbol 

Vcc 
VI,VO 

11K 

10K 

10 

I cc.IGNO 

Tstg 

Po 

Po 

-106-

16'pin plastic Oil package 

P-4 

-
16-pin Pansllst package (50-160) 

Pin configuration (top view) 

Rating 

-0.5-+7.0 

-O.5-Vcc+O.5 

±20 

±20 

±25 

±50 

-65-+150 

400 

Decrease to 200mW at the rate of BmW f'C 

275 

Decrease to 200mW at the rate of 3. 8mW f'C 

Unit 

V 

V 

mA 

mA 

mA 

mA 

't 

mW 

mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC133/MN7 4HC133S 

• Operating Conditions 
Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage VJ,Vo O-Vcc 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 

• DC Characteristics (GND=OV) 

Test ConmtlOns Temperature 

Parameter Symbol 
Vcc 

Ta=25't: Ta=-40-t 8S'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 p.A 1.9 2.0 1.9 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 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 p.A 0.0 0.1 0.1 

4.5 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VIH 20.0 p.A 0.0 0.1 0.1 V 

4.5 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 p.A 

Quiescent supply current Iec 6.0 VI=VCC or GND,Io=O 2.0 20.0 p.A 

• AC Characteristics (GND=OV, Input transition time :S:6ns, CL =50pF) -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25't: Ta=-40-t85'C Unit 
(V) 

min. typo max. min. max. 

2.0 25 75 95 

Output rise time tTI.H 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 
Propagation time tPLH 4.5 17 30 38 ns 
(L ...... H) 

6.0 26 33 

2.0 125 155 
Propagation time tpHL 4.5 14 25 31 ns 
(H ...... L) 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series MN7 4HC137 IMN7 4HC137S 

MN74HC 137/MN74HC 1375 
3-to-8 Line Decoder with Address Latches (Inverted Output) 

• Description 
MN74HCI37/MN74HCI37S are high-speed 3-to-8 line decoders 
with three address latches. Addresses are stored, when GL input is 
"H". When enable input Gl is "H" and G2 is "L", the output 
depending on A, Band 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 lO-inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Input 

Output 
Enable Select 

GL GI G2 C B A YO YI Y2 Y3 Y4 Y5 Y6 Y7 

x x H x x x H H H H H H H H 

x L x x x x H H H H H H H H 

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

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

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 

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

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

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

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

H H L x x x Output corresponding to stored 
address L all others, H 

Note: 
1. H: HIGH level 
2. L: LOW level 
3. x: Either HIGH or LOW; doesn't matter 

p- 3 

16·pin plastIC OIL package 

p- 4 

-
16-pm Panaflat package (50-160) 

Pin Configuration (top view) 

• Logic Diagram A o--1;>O-'----'I""""~ 
r--+-L~-D~~~YO 

?--t~~~P-~~~~~~Yl 

?--t=t:l=+=UP----i)o--1)c....-o Y2 

~-i~~~~~=>~~~Y3 

P-1---...., 

B 

Panasonic 

~--~lI>-rAHK-~P-~~~~~~~ 

GL 0--1':::00--1;>0---1 

GT~~~~---r~ __ ~ 
G2 o--Coo------' 

~~~~-D~~~Y5 

~T-_+---l..J ........ ~-V~~ Y6 

L==C»--f>o--{>o"""""" Y7 

-108-



High-Speed CMOS Logic MN74HC Series MN74HC137/MN74HC137S 

• Absolute Maximum Ratings 
Parameter Symbol Ratmg Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. IGND ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HC137 PD mW 

Power Ta=+60-+B5°C Decrease to 200mW at the rate of BmW rc 
dissipateion Ta=-40-+60°C 275 

MN74HC137S PD mW 
Ta=+60-+B5°C Decrease to 200mW at the rate of 3. BmW rc 

• Operating Conditions 
Parameter Symbol Vec<V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operatmg temperature range TA -40-+B5 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall time ln tr Vcc=4.5V 0-500 ns 

Vee=6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test ConditIOns Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+B5°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VlH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage V'L 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 J.LA 1.9 2.0 1.9 V 

4.5 VIH -20.0 /LA 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 J.LA 5.9 6.0 5.9 V 

4.5 V'L -4.0 rnA 3.B6 3.76 V 

6.0 ...... 5.2 rnA 5.36 5.26 V 

2.0 20.0 J.LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 /LA 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 /LA 0.0 0.1 0.1 V 

4.5 V'L 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 J.LA 
QUiescent supply current Icc 6.0 V,=Vee or GND. 10=0 B.O BO.O J.LA 
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High-Speed CMOS Logic MN74HC Series MN74HC137 IMN74HC137S 

• AC Characteristics (GND=OV Input transistion tiem S6ns, CL=50pF) , -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. min. max. 

2.0 23 75 95 

Output rise time hLH 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 49 150 190 

A. B. e-.y tpLH 4.5 24 30 38 ns 
(r.-.H) 

6.0 21 26 33 

Propagation time 2.0 41 150 190 

A.B.C .... y tpHL 4.5 22 30 38 ns 
(H .... L) 

6.0 21 26 33 

~opagation time 
2.0 49 150 190 

Gr.-.y tpLH 4.5 23 30 38 ns 
(r.-.H) 6.0 20 26 33 

~opagation time 2.0 52 150 190 

Gr.-.y tpHL 4.5 22 30 38 ns 
(H .... H) 

6.0 20 26 33 

Propagation time 2.0 35 150 190 

Gl .... y tpLH 4.5 19 30 38 ns 
(r.-.H) 

6.0 15 26 33 

Propagation time 2.0 35 150 190 

Gl .... y tpHL 4.5 19 30 38 ns 
(H .... y) 

6.0 15 26 33 

~opagation time 2.0 35 150 190 

G2->Y tpLH 4.5 18 30 38 ns 
(r.-.H) 

6.0 17 26 33 

~opagation time 2.0 35 150 190 

G2->Y tpHL 4.5 19 30 38 ns 
(H .... L) 

6.0 18 26 33 

2.0 ;;:i6 100 125 
Minimum pulse width 

tw 4.5 ;;:i6 20 25 ns Gr.-.y 
6.0 ;;:i6 17 21 

Minimum 2.0 17 100 125 

Set-uptime tou 4.5 4 20 25 ns 
A.B.C 6.0 2 17 21 

2.0 - 75 95 

Minimum Hold time th 4.5 - 15 19 ns 

6.0 - 13 16 
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High-Speed CMOS Logic MN74HC Series 

• SWltclung Tune Measuring CircUit and Waveforms 

1. Measunng CircUit 

V LL VLL 

~ Gl 
~ A 

E B 
Y 

B C ... GT Jl 
~ G2 

• Switclung Tune Measuring CirCUit and Waveforms 

[l] tTLH. lorH!.. t,u. fma .. tpLHitpHL (CLK--->Q. Q). t,em. th 

1. Measuring Circuit (tpLH. tpHL) 

VeL VLL 

~ Gl .0 
~ A 

E B 
Y Output 

B C ... GT Jl 
(1) 

G2 
ICI 

co: 

-111-

MN7 4HC137 IMN7 4HC137S 

2. Waveforms 

;;;;6ns ;;;;6ns 

Input 

Output 

(Positive) 

2. Waveforms 

:;06ns 

A.B.C.~% 
0% 
t.u 

Q 

(Negative) 
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High-Speed CMOS Logic MN74HC Series MN7 4HC138/MN7 4HC138S 

MN74HC138/MN74HC1385 
3-to-8 Line Decoder 

• Description 
MN74HC138IMN74HC138S are high-speed 3-to-8 line decoders 
decoding one of eight ouput lines depending on the condition of 
three select inputs (A, Band C) and three enable inputs (GI, G2A 
and G2B) 
The enable input consists of an active LOW of 2-inputs and an 
active HIGH of I-input, with makes the subsidiary connection 
easy. Low power dissipation and high noise margin equivalent to 
standard CMOS; operation speed of LS TIL. LS TIL 10 inputs 
can be directly driven. 
Resistors and diode are provided in Vee and GND to protect the 
input/output from damage by static electricity. Same pin con­
figuration and function as standard 54LS174LS logic family. 

• Truth Table 
Input 

Output 
Enable Select 

GI G2 C B A YO YI Y3 Y2 Y4 Y5 Y6 Y7 

X H X X X H H H H H H H H 
--

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

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

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

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

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

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

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

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

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

Note: 
1. G2=G2A+G2B 
2. X: Either HIGH or LOW; it doesn't matter. 

• Logic Diagram 

I GI Enable 
Inputs G2A 

G2B 

A 

Select B 
Inputs 

C 

Panasonic -112-

P-3 

16-pin plastic OIL package 

P-4 

-
16-pm Panaflat package (50-160) 

Pin configuration (top view) 

I A 1 

Select B 2 
Inputs 

Oata 
Output 

YO 

Y1 

Y2 

Y3 Data 

Y4 Outputs 

Y5 

Y6 

Y7 



High-Speed CMOS Logic MN74HC Series MN7 4HC138/MN7 4HC138S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current hK ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current Icc. iGNO ±50 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC138 Po mW 

Power Ta=+60-+85"C Decrease to 200mW at the rate of 8mW I"C 
dissipation Ta=-40-+60"C 275 

MN74HC138S Po mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Vee 
Test Conditions Temperature 

Parameter Symbol Ta=25"C Ta=-40-t85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 jJA 1.9 2.0 1.9 

4.5 VIH -20.0 }.lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 jJA 5.9 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 jJA 0.0 0.1 0.1 

4.5 VIH 20.0 jJA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 jJA 0.0 0.1 0.1 V 

4.5 VII. 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 jJA 

Quiescent supply current Icc 6.0 VI=Vce or GND.lo=O 8.0 80.0 jJA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC138/MN7 4HC138S 

• AC Characteristics (GND=OV, Input transition time ;;a6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol Test Conditions Ta=25t 
(V) 

2.0 

Output rise time tTLH 4.5 

6.0 

2.0 

Output fall time tTHL 4.5 

6.0 

2.0 
Propagation time 

4.5 
A, B, C-Y (L-H) 

tPLH 

6.0 

2.0 
Propagatioo time 

4.5 tPHL 
A, B, C-Y (H-L) 

6.0 

2.0 
Propagation time 

tPLH 4.5 
Enable Gl -+ Y (L-+H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
Enable GI-+Y (H-+L) 

6.0 . 
Propagation time 2.0 

Enable G2A, G2B-+Y tPLH 4.5 

(L-H) 6.0 

Propagation time 2.0 

Enable G2 A, G2 B-+ Y tPHL 4.5 

(H-L) 6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

Vce 

..9.l A .0 
!l B -5 .s C y 
.s G2A ... G2B .£ 
~ G, 

Panasonic 

min. typo max. 

25 75 

8 15 

7 13 

20 75 

7 15 

6 13 

200 

22 40 

34 

175 

19 35 

30 

200 

25 40 

34 

175 

20 35 

30 

200 

22 40 

34 

175 

19 35 

30 

2. Waveforms 

;;;;6ns ;;;;60s 

Input 

Output __ .loTI 

(Positive) 
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Ta=-40-+85t Uoit 

min. max. 

95 

19 os 

16 

95 

19 os 

16 

250 

50 os 

43 

220 

44 os 

37 

250 

50 os 

43 

220 

44 os 

37 

250 

50 os 

43 

220 

44 os 

37 

(Negative) 



High-Speed CMOS Logic MN74HC Series MN7 4HC139/MN7 4HC139S 

MN74HC 139/MN74HC 1395 
Dual 2-to-4 Line Decoders 

• 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-4Iine 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 Vee 
and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as standard 
54LSI74LS. 

• Truth table 

Input 
Output 

Enable Select 

G B A Yo Yt Y2 Ya 

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 

• Logic Diagram 

G cr---j ,;>0----;:::====+==1-

B~l-~===========LJ 
-115-

P-3 

16-pin plastic OIL package 

P-4 

-
16-pin Panaflat package (50-160) 

Pin configuration (top view) 

YO 

Y2 

Y3 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC139/MN7 4HC139S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Ice.IGNo ±50 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC139 Po mW 

Power Ta=+60-+B5"C Decrease to 200mW at the rate of BmW f'C 
dissipation Ta=-40-+60"C 275 

MN74HC139S Po mW 
Ta=+60-+B5"C Decrease to 200mW at the rate of 3. BmWf'C 

• Operating Conditions 
Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+B5 ""C 

2.0 0-1000 ns 

Input rise and fall time tr. tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Unit Ta=-40-t85'C 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.B6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 
Quiescent supply current Icc 6.0 VI=VCC or GND.Io=O B.O BO.O pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC139/MN7 4HC139S 

• AC Characteristics (GND=OV, Input transistion tiem S6ns, CL =50pF) -

Parameter Symbol Vee Test Conditions (V) 
min. 

2.0 

Output rise time tTLH 4.5 

6.0 

2.0 

Output fall time tTHL 4.5 

6.0 

2.0 
Propagation time 

tpLH 4.5 A. s.-. Y (1.-+H) 
6.0 

2.0 
Propagation time 

tpHL 4.5 A, s.-. Y (H-> L) 
6.0 

2.0 
Propagation time Enable 

tpLH 4.5 G-->Y (1.-+H) 
6.0 

2.0 
Propagation time Enable 

tpHL 4.5 G-->Y (H->L) 
6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit (tpLH. tpHl) 2. Waveforms 

Vou 

Input 
.!! 
.c f--A l! 
"" P.G. f----I ~ f--B 
B 
J!! f--G .. 
It: 

yl----i..--cO, Output 
Output 

-117-

Temperature 

Ta=25°C Ta= -40-+85°C Unit 

typo max. min max. 

25 75 95 

8 15 19 ns 

7 13 16 

20 75 95 

7 15 19 ns 

6 13 16 

125 155 

13 25 31 ns 

21 26 

100 125 

12 20 25 ns 

17 21 

125 155 

13 25 31 ns 

21 26 

100 125 

12 20 25 ns 

17 21 

(PositIVe) (Negative) 
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High-Speed CMOS Logic MN74HC Series MN74HC147 IMN74HC147S 

MN74HC 147/MN74HC 1475 
10-to-4 Line Priority Encoder 

• Description 
MN74HCl47/MN74HCl47S are 1O-to-4 line pnonty 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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth table 

Input Output 

1 2 3 4 5 6 7 8 9 D C B A 

H H H H H H H H H H H H H 

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

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

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

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

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

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

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

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

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

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
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P-3 

16-pin plastIc OIL package 

P-4 

-
16-pln Panaflat package (50-160) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN74HC147 IMN74HC147S 

• Logic Diagram 

7 6 5 4 3 2 

D c B A 

• 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 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current I ee,I GNO ±50 rnA 
Storage temperature range Tstg -65-+150 't 

Ta=-40-+60't 400 
rnW MN74HC147 Po 

Power Ta=+60-+85 't Decrease to 200mW at the rate of 8mW rc 
dissipation 

Ta=-40 -+60 't 275 
MN74HC147S Po 

Decrease to 200mW at the rate of 3. 8mW rc rnW 
Ta=+60-+85't 
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High-Speed CMOS Logic MN74HC Series MN7 4HC147/MN7 4HC147S 

• Operating Conditions 

Parameter Symbol Vcc (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Vee 
Test Conditions Temperature 

Parameter Symbol Ta=25"C Ta=-40-t85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 l.5 

Input HIGH voltage VlH 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 l.2 l.2 

2.0 -20.0 pA l.9 2.0 l.9 

4.5 VlH -20.0 pA 4.4 4.5 4.4 
Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 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 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VB. 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±l.0 pA 

Quiescent supply current Icc 6.0 VI=Vee or GND. 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC147 IMN7 4HC147S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee Parameter Symbol 
(V) 

2.0 

Output rise time tTl.H 4.5 

6.0 

2.0 

Output fall time tTH!. 4.5 

6.0 

Propagation time 2.0 

1 -9 --A, B, C tPLH 4.5 

(L--H) 6.0 

Propagation time 2.0 

1 -9 --A, B, C tPH!. 4.5 

(H--L) 6.0 

2.0 
Propagation time 

4.5 tl'LH 
1 -9 --O(L--H) 

6.0 

2.0 
Propagation time 

4.5 tl'HL 
1 -9 --0 (H--L) 

6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit (tpLH, tpHd 

Vee 

2. Waveforms 

;;;;6ns 

Input 

Output { ___ _ 

Test Conditions 

1 
2 
3 
4 
5 
6 
7 
8 
9 

;O;6ns 
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min. 

Temperature 

Ta=25t Ta =-40-+85'(; Unit 

typo max. min. max. 

25 75 95 

8 15 19 ns 

7 13 16 

75 95 

15 19 ns 

13 16 

175 220 

35 44 ns 

30 37 

175 220 

35 44 ns 

30 37 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 
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High-Speed CMOS Logic MN74HC Series MN7 4HC148/MN7 4HC148S 

MN74HC 148/MN74HC 1485 
8-to-3 Line Priority Encoder 

• Description P-3 
MN74HC148/MN74HC148S are 8-to-3 line priority encoders 
which detect the most LOW out of eight input signals and output a 
binary code signa\. Input consists of eight input signals (0 - 7) and 
an EI input. When EI 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 TIL. LS TIL lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family . 

• Truth Table 

EI 0 I 2 
H X X X 

L H H H 

L X X X 

L X X X 

L X X X 

L X X X 

L X X X 

L X X. L 

L X L H 

L L H H 
Note: 
H: HIGH level 
L: LOW level 

Input 

3 

X 

H 

X 

X 

X 

X 

L 

H 

H 

H 

4 5 6 7 A2 
X X X X H 

H H H H H 

X X X L L 

X X L H L 

X L H H L 

L H H H L 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

X: Either HIGH or LOW; it doesn't matter 

Panasonic 

Output 

Al AO GS EO 

H H H H 

H H H L 

L L L H 

L H L H 

H L L H 

H H L H 

L L L H 

L H L H 

H L L H 

H H L H 
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16'pin plastic OIL package 

P-4 

16·ptn Panallat package (50·160) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC148/MN7 4HC148S 

• Logic Diagram 

GS 

2 

AO 

3 

4 

5 Al 

6 

7 
A2 

EI 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vcc +0.5 V 

Input protectIOn diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current lcc.lGND ±50 mA 

Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74 HC148 PD mW 

Power Ta=+60-+85'C Decrease to 200mW at the rate of BmW re 
dissipation Ta=-40-+60'C 275 

MN74HC148S PD mW 
Ta=+60-+85'C Decrease to 200mW at the rate of 3. BmW re 
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High-Speed CMOS Logic MN74HC Series 

• Operating Conditions 

Parameter Symbol Vcc (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI, Vo O-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 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 p.A 1.9 2.0 1.9 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 p.A 0.0 0.1 0.1 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 p.A 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 p.A 
Quiescent supply current Icc 6.0 VI=Vee or GND.Io=O 8.0 80.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC148/MN7 4HC148S 

• AC Characteristics IGND=OV, Input transition time ;;;;;6ns, Cl =50pF) 

Temperature 
Parameter Symbol Vee Test Conditions Ta=25t Ta=-40-+85'C Unit 

(V) 
min. typo min. max. 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 

Propagation time 2.0 175 220 

0-7 ..... AO. AI. A2 tPLH 4.5 35 44 ns 
(L ..... H) 6.0 30 37 

Propagation time 2.0 175 220 
0-7 ..... AO. AI. 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 
2.0 175 220 

Propagation time 
4.5 44 tPHL 35 ns 

0-7 ..... EO (H ..... L) 
6.0 30 37 

2.0 200 250 
Propagation time 

40 50 tPLH 4.5 ns 
0-7 ..... GS (L ..... H) 

6.0 34 43 

2.0 200 250 
Propagation time 

4.5 40 50 tPHL ns 
0-7 ..... GS (H ..... L) 

6.0 34 43 

Propagation tune 2.0 150 190 

EI ..... AO. AI. A2 tPLH 4.5 30 38 ns 
(L ..... H) 6.0 26 33 

2.0 150 190 
Propagation time 
EI ..... AO. AI. A2 tPHL 4.5 30 38 ns 

(H ..... L) 6.0 26 33 

2.0 175 220 
Propagation time 

4.5 35 44 tPLH ns 
EI ..... GS (L ..... H) 

6.0 30 37 

2.0 175 220 
Propagation time 

tPHI. 4.5 35 44 ns 
EI ..... GS (H ..... L) 

6.0 30 37 

2.0 150 190 
Propagation time 

4.5 I 30 38 ns tPLH 
EI ..... EO (L ..... H) 

6.0 26 33 

2.0 150 190 
Propagation time 

tPHL 4.5 30 38 ns 
EI ..... EO (H ..... L) 

6.0 26 33 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measunng Cireuit and Wavefonns 

1. Measuring Circuit (tpLH. tpHd 

Vee 

EI 

~ 0 
1 

-5 2 
S 3 
B 4 ... 
~ 5 
&l 6 

7 

Panasonic 

2. Wavefonns 

Input 

output{ 
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High-Speed CMOS Logic MN74HC Series MN74HC1511MN74HC151 S 

MN74HC 151/MN74HC 1515 
8-Channel Digital Multiplexer 

• Description 
MN74HCl511MN74HCl51S are digital multiplexer, which selects 
one input from 8-channel data input accordmg to select input (A, 
B C), transfer data to the reverse phase outputs Wand Y 
mutually. When strobe input is "L", the output is selected by the 
select input combination. When strobe input is "H", output W IS 

"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 IO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and functIOn as the standard 54LS174LS 
logic family. 

• Truth Table 

Input Output 

Select Strobe y W 
C B A S 

X X X H L H 

L L L L DO DO 

L L H L Dl DI 

L H L L D2 D2 

L H H L D3 D3 

H L L L D4 D4 

H L H L D5 D5 

H H L L D6 D6 

H H H L D7 D7 

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

DO, Dl, ....... D7: respective data mput level 
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P-3 

16·pm plastiC OIL package 

P-4 

-
16·pm Panaflat package (50·160) 

Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN74HC151/MN74HC151 S 

• Logic diagram 

S,o---~----------------------, 

DO~~~==~~~~ 

----..., .... ~y 

BO-C~~---' 

C o·e~::»------' 

• 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 11K ±20 mA 
Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current I ce.ICND ±50 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74 HC151 PD 

Decrease to 200mW at the rate of BmW f'C 
mW 

Power Ta=+60-+85 "C 
dissipation Ta=-40-+60"C 275 

MN74HC151S PD mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3. BmW f'C 

• Operating Conditions 
Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vce 1.4-6.0 V 
Input/output voltage VI. Vo O-Vcc V 
Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 
Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 
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High-Speed CMOS Logic MN74HC Series MN74HC151/MN74HC151S 

• DC Characteristics (GND=OV) 

Test Condltlons Temperature 

Symbol 
Vee 

Unit Parameter (V) Ta=25'C Ta=-40-t85't 
VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 
Quiescent supply current Ice 6.0 VI=Vee or GND.Io=O 8.0 80.0 pA 

• AC Characteristics (GND=OV, Input transition time ;:;;6ns, CL =50pF) 

Vcc 
Temperature 

Parameter Symbol Test Conditions Ta=25'C Ta=-40-+85'C Unit 
(V) 

min. typo max. min. max. 

2.0 25 75 95 
Output nse tlme tTLH 4.5 8 15 19 ns 

6.0 7 13 16 

2.0 20 75 95 
Output fall tune tTHL 4.5 7 15 19 ns 

6.0 6 13 16 

Propagation tlme 
2.0 200 250 

A, B, C-+Y (L-+H) 
tPLH 4.5 23 40 50 ns 

6.0 34 43 

Propagatlon tune 
2.0 175 220 

A, B, C-+Y (H-+L) 
tpHL 4.5 21 35 44 os 

6.0 30 37 

Propagation tune 
2.0 200 250 

A, B, C-+W (L-+H) 
tPLH 4.5 22 40 50 ns 

6.0 ::J4 43 

PropagatIOn time 
2.0 200 250 

A, B, C-+ W (H-+ L) 
tPHL 4.5 22 40 50 ns 

6.0 34 43 
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High-Speed CMOS Logic MN74HC Series 

• AC/Characteristics (Cont'd) 

Vee 
Parameter Symbol 

(V) 
Test Conditions 

2.0 
Propagation time 

t PLH 4.5 
S-+Y (L-+H) 

6.0 

2.0 
Propagation time 

4.5 tPH! 
S-+Y (H-+L) 

6.0 

2.0 
PropagatlOn time 

4.5 tPLH 
S-+W (L-+H) 

6.0 

2.0 
Propagallon time 

4.5 tPHL 
S-+W (H-+L) 

6.0 

2.0 
Propagation tune 

tPLH 4.5 
D-+Y (L-+H) 

6.0 

2.0 
Propagallon time 

tPHL 4.5 
D-+Y ( H-+L) 

6.0 

2.0 
Propagation time 

4.5 tPLH 
D-+W (L-+H) 

6.0 

2.0 
Propagation timf> 

tPHL 4.5 
D-+W (H-+L) 

6.0 

• SwitchIng Tune Measuring Circuit and Wavefonns 

l. Measuring CIrcuit (tpLH, tPHd 

Vce 

~ A 
.5 B -5 
B C y 

.s DO-D7 ... 
.£ 
~ 

G 

Output 

MN7 4HC151 /MN7 4HC151 S 

Temperature 

Ta=25"C Ta=-40-+8St Unit 

min. typo max. min. max. 

100 125 

10 20 25 ns 

17 21 

75 95 

9 15 19 ns 

13 16 

100 125 

12 20 25 ns 

17 21 

100 125 

10 20 25 ns 

17 21 

125 155 

13 25 31 ns 

21 26 

100 125 

12 20 25 ns 

17 21 

100 125 

12 20 25 ns 

17 21 

100 125 

12 20 25 ns 

17 21 

2. Wavefonns 

Input 

output{ 
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High-Speed CMOS Logic MN74HC Series MN7 4HC153/MN7 4HC153S 

MN74HC 153/MN74HC 1535 
Dual 4-Input MUltiplexer 
• 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 TIL. LS TIL IO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logIC family. 

• Truth table 

Select Data Inputs Enable Output Inputs 

B A CO Cl C2 C3 G Y 

X X X X X X H L 

L L L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L X L L 

H L X X H X L H 

H H X X X L L L 

H H X X X H L H 

Note: 
1. X: EIther HIGH or LOW; it doesn't matter 

• Logic Diagram 

:~,~:{~~~ 
le2~------~~~~-+~--/ 

I e3C>----;:::=::S~=F==L..J 
select{ :o--D ...... -cD>--t--; 

Data 2{:~~o-----t1::::!:$$rJ 
2e2°-----~==~~r-~ 

2e3~t;====~=1~~~~~ Enable 2Go-
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P-3 

16-pm plastiC DIL package 

P-4 

-
16-pin Pana!lat package (SO-16D) 

Pin configuration (top view) 

Enable 

Select 

Data {:~: : 
Inputs 1Cl 

leO 

Output I Y 7 

IY 
Output 

2Y 
Output 
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High-Speed CMOS Logic MN74HC Series MN7 4HC153/MN7 4HC153S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5~+7.0 V 

Input/output voltage VI, Vo -0.5~ Vee+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasihc mode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc, icNO ±50 rnA 
Storage temperature range Tstg -65~+150 "C 

Ta=-40~+60"C 400 
MN74HC153 Po mW 

Power Ta=+60-+S5"C Decrease to 200m W at the rate of 8mW f'C 
dissipahon Ta=-40-+60"C 275 

MN74HC153S Po mW 
Ta=+60-+S5"C Decrease to 200m W at the rate of 3. 8mW f'C 

• Operating Conditions 

Parameter Symbol Vce (V) Rating Unit 

Operating supply voltage Vee 1.4~6.0 V 

Input/output voltage VI,VO O~Vee V 

Operatmg temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall tune t r , tf 4.5 0~500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conmtions Temperature 

Parameter Symbol Vee Ta=25"C Ta=-40-t85'C Unit (V) VI 10 
Umt min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 J.lA 1.9 2.0 1.9 

4.5 VIH -20.0 J.lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.lA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.S6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 J.lA 0.0 0.1 0.1 

4.5 VIH 20.0 pA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J.lA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 J.lA 

QUiescent supply current Icc 6.0 VI=Vee or GND,Io=O S.O SO.O J.lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC153/MN7 4HC153S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Temperature 

Parameter Symbol 
Vee 
(V) 

2.0 

Output nse tune tTl.H 4.5 

6.0 

2.0 

Output fall time tTHI. 4.5 

6.0 

2.0 
Propagation time 

4.5 tPLH 
A, B-Y (L-H) 

6.0 

2.0 
Propagation tune 

4.5 tPHL 
A,B-Y(H-L) 

6.0 

2.0 
Propagation time 

4.5 - tPLH 
G-Y (L-H) 

6.0 

Propagation time 
2.0 

- tPHI. 4.5 
G-Y(H-L) 

6.0 

2.0 
Propagation time 

tPLH 4.5 
C-Y(L-H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
C-Y(H-L) 

6.0 

• SWitching Tune Measunng Circuit and Waveforms 

1. Measurmg Circmt (tpLH, tpHd 

Vcc 

'" ~ A 

i B 

CO-C3 Y 
.s ... 

IT lCL ~ 

'" ~ 

Test Conditions Ta=25'C Ta=-40-+85t Unit 

min. typo max. mm. max. 

25 75 95 

8 15 19 ns 

7 13 16 

20 75 95 

7 15 19 ns 

6 13 16 

47 175 220 

20 35 44 ns 

17 30 37 

45 150 155 

18 30 38 ns 

14 26 26 

38 125 155 

14 25 31 ns 

12 21 26 

40 150 190 

17 30 38 ns 

14 26 33 

45 150 190 

18 30 38 ns 

15 26 33 

44 150 190 

17 30 38 ns 

14 26 33 

2. Waveforms 

;;;;6ns ;;;;6ns 

Input 
ND 

Output 

output{ 
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High-Speed CMOS Logic MN74HC Series MN7 4HC155/MN7 4HC155S 

MN74HC 155/MN74HC 1555 
Dual 2-to-4 Line Decoders/Demultiplexers 

• Description P-3 
MN74HCI55/MN74HCI55S 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 TIL. LS TIL IO-inputs can 
be directly driven. 
Resistors and diodes are provided in Vee and GND to protect the 
input/output from damage by static electricity. Same pin con­
figuration and function as standard 54LS174LS. 

• Truth table 

2 -line to 4-line Decoder/I-line to 4-line Demultiplexer 

Input Output 

Select Enable Data 

B A IG IC 
IYO I Y2 IY2 IY3 

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 
2Y3 2YO 2YI 2Y2 

B A 2G 2C 

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/I-line to 8-line Demultiplexer 

Input Output 

Select Enable 0 I 2 3 4 5 6 7 Data 

C B A G 2YO 2YI 2Y2 2Y3 I YO I YI I Y2 IY3 

X X X H H H H H H H H H 

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

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

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

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

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

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

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

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

Panasonic -134-

16-pin plastiC DIL package 

P-4 

-
16-pln Panaflat package (SO-16DI 

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: lC/2C inputs connected between them 
5. G: IGI2G inputs connected between them 



High-Speed CMOS Logic MN74HC Series MN7 4HC155/MN7 4HC155S 

• Logic Diagram 

Enable IG 0-----, 

Data IC ~,.-,.---

Select B O----c>o--~-Dc>-----H 

2YO 
Select A 

2YI 

Data 2C 

2Y2 
Enable 2G 

2Y3 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vcc+0.5 V 

Input protection diode current hK ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. leND ±50 rnA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60't 400 
MN74HC155 PD mW 

Power Ta=+60-+85't Decrease to 200mW at the rate of 8mW JOC 
dissipation Ta=-40-+60't 275 

MN74HC155S PD mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3. 8mW JOC 

• Operating Conditions 

Parameter Symbol Vec (V) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage VI. Vo O-Vcc V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

-135- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC155/MN7 4HC155S 

• DC Characteristics 

Vee 
Test Condinons Temperature 

Parameter Symbol 
(V) Ta=25"C Ta=-40-t85t Unit 

VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VlH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 20.0 pA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J.lA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 J.lA 
Qillescent supply current Icc 6.0 VI=Vee or GND,Io=O 8.0 80.0 J.lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC155/MN7 4HC155S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

'parameter Symbol 
Vcc 

Test Conditions Ta=25"C 
(V) 

2.0 

Output nse tune tTLH 4.5 

6.0 

2.0 

Output fall tune tTHL 4.5 

6.0 

2.0 
Propagation time 

4.5 
A, B-+Y (L-+H) 

tpLH 

6.0 

Propagation tune 
2.0 

A, B-+Y (H-+L) 
tpHI. 4.5 

6.0 

Propagation time 2.0 

IG, 2C, 2G-+Y tpLH 4.5 

(L-+H) 6.0 

Propagation tune 2.0 

IG, 2C, 2G-+Y tpllL 4.5 

(H-+L) • 6.0 

2.0 
Propagation time 

4.5 
lC-+Y (L-+H) 

tpLH 

6.0 

2.0 
Propagation tune 

tpHI. 4.5 
lC-+Y (H-+Y) 

6.0 

• SWltcinng Tune Measunng CircUit and Wavefonns 

1. Measurmg CirCUit (tpLH, tpHd 

lYO 
Vee 

IYI 

IG IY2 
..sl 
.to IC 

lY3 r:; 
B -5 

E A 
2YO 

.s 2C 
... 2G 2Yl ~ 
~ 

2Y2 

2Y3 

min. typo 

8 

7 

14 

13 

14 

10 

15 

13 

2. Wavefonns 

:£6ns 

Input 

output{ ----. 
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Ta =-40-+85'(; Unit 

max. mID. max. 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

:£6ns 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC157/MN74HC157S 

MN74HC 157/MN74HC 1575 
Quad 2-Input Multiplexers 

• Description 
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", 1-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 lO-inputs can be directly 
driven. 
Resistors and diodes are used in Vee and GND to protect the 
input/output from damage by static electricity. Same pin con­
figuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Input Output 

Strobe G Select S A B Y 

H X, X X L 

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 

• Logic Diagram 

Al 

Bl 

A2 

Data B2 
Inputs A3 

B3 

A4 

B4 

Select S 

Enable G 

Panasonic -138-

P-3 

16-pm plastIC OIL package 

P-4 

-
16-pm Panaflat package (50·160) 

Pin configuration (top view) 

Outputs 



High-Speed CMOS Logic MN74HC Series MN74HC1571MN74HC157S 

• 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 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Ice.IGND ±50 rnA 
Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC157 PD mW 

Power Ta=+60-+85'C Decrease to 200mW at the rate of SmWrC 
dissipation Ta=-40-+60'C 275 

MN74HC157S PD mW 
Ta= +60- +85 'C Decrease to 200mW at the rate of 3.SmWrC 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Umt 

Operatmg supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range T, -40-+S5 'C 

2.0 0-1000 ns 

Input rise and fall tme t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Symbol 
Vee 

Ta=25'C Unit Parameter 
(V) 

Ta=-40-t85t 
VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 J.tA 0.0 0.1 0.1 

4.5 VIH 20.0 pA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J.tA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 pA 
Qmeseent supply current Icc 6.0 VI=Vee or GND. 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC157 IMN7 4HC157S 

• AC Characteristics (GND=OV, Input transition time ~6ns, Cl =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25'C (V) 

2.0 

Output rise ttme t rLH 4.5 

6.0 

2.0 

Output fall tune tTHL 4.5 

6.0 

2.0 
Propagation time 

tpLH 4.5 
A. B-Y (L-H) 

6.0 

2.0 
Propagation tune 

tpHL 4.5 
A. B-Y (H-L) 

6.0 

Propagation tune 
2.0 

tPLH 4.5 
S-Y (L-H) 

6.0 

Propagation tIme 
2.0 

tpHL 4.5 
S-Y (H-L) 

6.0 

Propagation ttme 
2.0 

G-Y (L-H) 
tpLH 4.5 

6.0 

Propagation ttme 
2.0 

tpHL 4.5 
G-Y (H-L) 

6.0 

• Switching Tune Measurmg Circuit and Waveforms 

1. Measuring CirCUit (tpLH. tPHLl 

Vce 

j 
A 

-5 
B E Y 

B S ... 
G .2 

Q) 

~ 

Panasonic 

min. typo max. 

75 

8 15 

13 

75 

6 15 

13 

100 

12 20 

17 

100 

11 20 

17 

125 

15 25 

21 

125 

14 25 

21 

125 

13 25 

17 

100 

13 20 

17 

2. Waveforms 

:£6ns 

Input 

Output 

output{ ----:..-. 
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Ta =-40-+85'(; 

mIn. max. 

95 

19 

16 

95 

19 

16 

125 

25 

21 

125 

25 

21 

155 

31 

26 

155 

31 

26 

125 

25 

21 

125 

25 

21 

:£6ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



High-Speed CMOS Logic MN74HC Series MN7 4HC158/MN7 4HC158S 

MN74HC 158/MN74HC 1585 
Quad 2-Input Multiplexers (Inverted Output) 

• Description 
MN74HCI58/MN74HCI58S contam quad 2-mput multiplexer 
CIrcuits whIch select one of two data. Strobe and select mput is 
common, and, when it is "H", all output become "H". When 
strobe input is "L", l-mput data IS selected from each of 2-mput 
signals depending on the state of the select input, and IS 
transfcrred to each of the quad output~. 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 lO-mputs can be directly dnven. Resistors and diodes are 
used in Vee and GND to protect the mput/output from damage by 
static electnclty. Same pin configuratIon and functIon as the 
standard 54LS174LS logic famIly. 

• 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 
I X EIther HIGH or LOW, It doesn't matter 

• Logic Diagram 

A1 

P-3 

16-pm plastic DIL package 

P-4 

16-pm Panaflat package (SO-16DI 

Pin configuration (top view) 

81 )o--Do----<l'V1 

A2 

Data 82 

Inputs A3 Outputs 

83 

A4 

B4 

Select S 

Enable G 
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High-Speed CMOS Logic MN74HC Series MN7 4HC158/MN7 4HC158S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current lee.IGNo ±50 rnA 
Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC158 Po mW 

Power Ta=+60-+85'C Decrease to 200mW at the rate of 8mW/oC 

dissipatJon Ta=-40-+60'C 275 
MN74HC158S Po mW 

Ta=+60-+85'C Decrease to 200m W at the rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input rise and fall tune t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test ConditIOns Temperature 

Parameter Symbol Vee Ta=25'C Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vce or GND ±0.1 ±1.0 pA 
Quiescent supply current Ice 6.0 VI=VCC or GND. 10=0 8.0 80.0 ).lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC158/MN7 4HC158S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Temperature 

Parameter Symbol Vee Test Condittons Ta=25't: 
lV) 

2.0 

Output nse tlIlle tTLH 4.5 

6.0 

2.0 

Output fall tlIlle tTHL 4.5 

6.0 

2.0 
Propagation ttme 

4.5 tpLH 
A. B-Y(L-H) 

6.0 

2.0 
Propagatton ttme 

t pHl. 4.5 
A. B-Y(H-L) 

6.0 

Propagation ttme 
2.0 

S-Y(L-H) 
tpLH 4.5 

6.0 

2.0 
Propagation ttme 

4.5 tPHL 
S-Y(H-L) 

6.0 

2.0 
Propagatton ttme 

4.5 tPUJ 
G-Y(L-H) 

6.0 

2.0 
Propagation time 

4.5 t pHL 
G-Y(H-L) 

6.0 

• SWitchmg TlIlle Measunng CIrCUIt and Wavefonns 

1. Measunng CIrcuit 

Vee 

.SI 
~ A 

E B y 
.s S 
... G ..sl 
~ 

min. typo max. 

75 

8 15 

13 

75 

6 15 

13 

100 

11 20 

17 

100 

11 20 

17 

125 

13 25 

21 

100 

11 20 

17 

125 

14 25 

21 

125 

14 25 

21 

2. Wavefonns 

;i;6ns 

Input 

Output 

output{ ----, 
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Ta =-40-+85'(; Unit 

mm. max. 

95 

19 ns 

16 

95 

19 ns 

16 

125 

25 ns 

21 

125 

25 ns 

21 

155 

31 ns 

26 

125 

25 ns 

21 

155 

31 ns 

26 

155 

31 ns 

26 

;i;6ns 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC160/MN7 4HC160S 

MN74HC 160/MN74HC 1605 
Synchronous Decade Counter with Asynchronous Clear 

• 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 nsing 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 rismg 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 mput 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 Tare "H", the count can be enabled. 
Ripple-carry output becomes almost the same width as output Q A 

"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 m the Vee and GND to protect the 
input/output from damage by static electricity. Same pin con­
figuration and function as standard 54LS174LS logic family . 

• Truth Table 

CLK CLR ENP ENT LOAD Output 

X L 

X H 

X H 

X H 

f H 

f H 

Note: 
1..1' 
2. X: 

Panasonic 

X X X Clear 

H L H Count & RC disabled 

L H H Count dIsabled 

L L H Count & RC dIsabled 

X X L Load 

H H H Increment Counter 

When clock rises from LOW to HIGH, output mcrements 
and counts. When the load IS LOW, mput data IS loaded. 
EIther HIGH or LOW; It doesn't matter. 

-144-
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16-pm plastIC DIL package 

P-4 

-
16-pm Panaflat package (80-16D) 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC160/MN7 4HC160S 

• Logic Diagram 

CLK:=:::==~~~~~~~:;=;J CLR rbci::L.rr=:~>--+--IT)"""ICj]-.~ QA 
LOAD c>-<P<lE>~1>O+ 

Data 
Inputs 

ENP 
ENT 

A 'ifUU1;:;~;;;:::::fr;:::;;;::L 
QB 

L-__ ~==~~cr------~RC 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 

Outputs 

Rating 

-0.5-+7.0 

Input/output voltage VI. Vo -0.5-Vcc+0.5 

Input protection diode current 11K ±20 

Output parasitic diode current 10K ±20 

Output current 10 ±25 

Supply current Ice.IGNo ±50 

Storage temperature range Tstg -65-+150 

Ta=-40-+60t 400 
MN74HC160 Po 

Power Ta=+60-+85t Decrease to 200mW at the rate of 8mWrC 
dissipation Ta=-40-+60t 275 

MN74HC160S Po 
Ta=+60-+85t Decrease to 200mW at the rate of 3.8mWrC 

• Operating Conditions 
Parameter Symbol Vee (V) Rating 

Operating supply voltage Vee 1.4-6.0 

Input/output voltage VI. Vo O-Vcc 

Operating temperature range TA -40-+85 

2.0 0-1000 

Input rise and fall tIme t r • tf 4.5 0-500 

6.0 0-400 

-145-

Unit 

V 

V 

mA 
mA 
mA 
mA 

t 

mW 

mW 

Unit 

V 

V 

t 

ns 

ns 

ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC160/MN7 4HC160S 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-t8St Unit 
(V) VI 10 

Unit min. .typ. max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 ... n 1.9 <-.V 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 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 }lA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VII. 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 JlA 
Quiescent supply current Icc 6.0 VI=Vee or GND.Io=O 8.0 80.0 }lA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25t tra =-40-+BSt Uoit 
(V) 

min. min. typo max. max. 

2.0 25 75 95 
Output rise time tTLH 4.5 8 15 19 os 

6.0 7 13 16 

2.0 20 75 95 

Output fall time tTHL 4.5 7 15 19 os 

6.0 6 13 16 

2.0 175 220 
Propagation time 

4.5 18 35 44 tpLH ns 
CLK-QA-Qn (L-H) 

6.0 30 37 

Propagation time 
2.0 175 220 

18 tpHL 4.5 35 44 os 
CLK-QA-Qn (H-L) 

6.0 30 37 

2.0 175 220 
Propagation time 

18 44 tpLH 4.5 35 os 
CLK-RC (L-H) 

6.0 30 37 

2.0 175 220 
Propagation time 

4.5 17 35 44 tpHL ns 
CLK-RC (H- L) 

6.0 30 37 
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High-Speed CMOS Logic MN74HC Series MN7 4HC160/MN7 4HC160S 

• AC Characteristics (Cont'd) 

Temperature 

Parameter Symbol Vee 
Test Concbttons Ta=25t Ta=-40-+B5t Unit 

(V) 
typo min. min. max. max. 

Propagation time 
2.0 125 155 

tpLH 4.5 11 25 31 ns 
ENT-+RC (L-+H) 

6.0 21 26 

2.0 125 155 
Propagatton tIme 

4.5 25 31 tPIIL 13 ns 
ENT-+RC (H-+L) 

6.0 21 26 

2.0 175 220 
Propagation time 

4.5 17 35 44 tpHL ns 
CLR-+QA -QD (H-+L) 

6.0 30 37 

Propagatton time 
2.0 175 220 

35 44 tPIIL 4.5 20 ns 
CLR-+RC (H-+L) 

6.0 30 37 

2.0 100 125 
Minimum Set-up time 

4.5 9 20 25 t.a ns 
LOAD 

6.0 17 21 

2.0 100 125 
Minimum Set-up ttme 

4.5 5 20 25 t •• ns 
A, B,C, D 

6.0 17 21 

2.0 - 0 0 

Minimum Hold time h 4.5 - 0 0 ns 

6.0 - 0 0 

2_0 100 125 
Minimum pulse width 

tw 4.5 7 20 25 ns 
CLR 

6.0 17 21 

2.0 75 95 

Minimum recovery time t rem 4.5 2 15 19 ns 

6_0 13 16 

2.0 6 4 

Maximum clock frequency f .... 4.5 30 71 24 MHz 

6.0 35 28 

• Switching Time Measunng CIrcuit and Waveforms 

1. Measunng Crrcwt 
Vee 

L D 
eLK ~ 

~ A 
.5 Q, 

~ 
B 

C Qc 
B ... D .s Qn 
~ ENP ;;'CL 

ENT RC 
;;,CL 

-147- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC160/MN7 4HC160S 

2. Wavefonns 

Wavefonns-l tPLH. tPHdCLK-QA -Qo. RC) Wavefonns-2 tPLH. tPHL (ENT-RC) 

6ns 6ns 

• Timing chart 

CLR 

ENT 

RC 

Wavefonns-3 t PHL( CLR-QA -Qo .Re) 

(j) measured when t,,+ 1 
® measured when t,,+ 2 
@measured when 1.+4 Q A -Qo 
@ measured when 1.+8 R C 
@ measured when tn+9 
® measured when tn + 10 

;>;6ns ;>;6ns 

LOAD -+----. 
r-+-----.c::::::::::: = == =::::.:::= _-_-:. 

Data {: 
Inputs ~ 

--t-----' 

r-+-----.L..-_-_-_-_-:::.======-===::: 
r-+-----.----------------­.... -----------------

CLK 

ENP_+-__ -+, 

ENT __ ~--_U_t--------~---,'-----

{
QA:: 
QB-­

Outputs ::+--........ 
Qc--+----4 

Panasonic 

Qn::·+---+-frL---l-__ _ 

Clear 

7 

Preset 
(Load) 

t----Count,---I---Inhibit-
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High-Speed CMOS Logic·MN74HC Series MN7 4HC161/MN7 4HC161 5 

MN74HC161/MN74HC1615 
Synchronous Binary Counter 

• Description 
MN74HC1611MN74HC161S 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 Tare "H", the 
counter can be enabled. Ripple-carry-out become~ almost the 
same width as output Q A "H". 
This "H" overflow ripple-carry pulse is used to enable each stage 
connected to cascade. Adoption of a siliGOn 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 Vee and GND to protect the input/output 
from damage by static electricity. Same pin configuration and 
function as standard 54LS174LS Logic Family . 

• Truth Table 

CLK 

X 

X 

X 

X 

..r 
J 

Note: 
1./: 

2. X: 

CLR ENP ENT LOAD Output 

L 

H 

H 

H 

H 

H 

X X X Clear 

H L H Count & RC disabled 

L H H Count disabled 

L L H Count & RC disabled 

X X L Load 

H H H Increment Counter 

When clock rises from LOW to HIGH, output increments 
and counts. When the load is LOW, input data is loaded. 
Either HIGH or LOW; it doesn't matter. 
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P-3 

1!i·pm plastic OIL package 

P-4 

-
16'pin Panaflat package (50·160) 

Pin configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN74HC161/MN74HC161S 

• Logic Diagram 

CLKo---Do----------4---------, 
CLR~~~--~~~~~ 

LOAD ~--<lil>-M>O-+ 

ENP 
ENT 

A~~t_t_~~~~~~ 

Data 
Inputs 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 

MN74HC161 
Ta=-40-+60t 

Power Ta=+60-+85t 
dissipation Ta=-40-+60t 

MN74HC161S 
Ta=+60-+85t 

• Operating Conditions 

Parameter Symbol 

Operating supply voltage Vee 

Input/output voltage VI. Vo 

Operating temperature range TA 

Input rise and fall time tr • tf 

Panasonic 

Outputs 

Symbol Rating 

Vee -0.5-+7.0 

VI. Vo -0.5-Vee+0.5 

11K ±20 

10K ±20 

10 ±25 

lee.IGND ±50 

Tstg -65-+150 

400 
PD 

Decrease to 200mW at the rate of 8mW rc 
275 

PD 
Decrease to 200mW at the rate of 3.8mW rc 

Vee (V) Rating 

1.4-6.0 

O-Vee 

-40-+85 

2.0 0-1000 

4.5 0-500 

6.0 0-400 

-150-

Unit 

V 

V 

mA 

mA 

mA 

mA 

t 

mW 

mW 

Unit 

V 

V 

t 

ns 

ns 

ns 



. 
High-Speed CMOS Logic MN74HC Series MN74HC161/MN74HC161S 

• DC Characteristics (GND=OVI 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 p.A 1.9 2.0 1.9 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 6.0 5.9 V 

4.5 VII. -4.0 mA 3.86 3.76 

6.0 -5.2 mA 5.36 5.26 

2.0 20.0 p.A 0.0 0.1 0.1 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 p.A 0.0 0.1 0.1 V 

4.5 VII. 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current h 6.0 VI=Vee or GND ±0.1 ±1.0 p.A 
Quiescent supply current Icc 6.0 VI=Vee or GND.lo=O 8.0 80.0 p.A 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pFI 

Temperature 

Parameter Symbol Vee 
Test Conditions Ta=25"C T5 =-40-+B5t Unit 

(V) 
min. typo 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 
Propagation time 

4.5 18 30 38 tpLH ns 
CLK ..... QA-QO (L .... H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 18 30 38 tpHI. ns 
CLK ..... QA-QO (H .... L) 

6.0 26 33 

2.0 175 220 
Propagation time 

4.5 17 35 44 
CLK ..... RC (L ..... H) 

t pLH ns 

6.0 30 37 

2.0 175 220 
Propagation time 

4.5 16 35 44 tpHL ns 
CLK ..... RC (H ..... L) 

6.0 30 37 
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High-Speed CMOS Logic MN74HC Series 

• AC Characteristics (Cont'd) 

Parameter Symbol Vee Test Conditions 
(V) 

2.0 
Propagation time 

4.5 tpLH 
ENT-+RC (L-+H) 

6.0 

2.0 
Propagation time 

4.5 tpHL 
ENT-+RC (H-+L) 

6.0 

2.0 
Propagation time 

4.5 t pHL 
CLR .... QA-QO (H .... L) 

6.0 

2.0 
Propagation time 

4.5 t pHL 
CLR-+RC (H-+L) 

6.0 

2.0 
Minimum Set-up time 

4.5 too 
LOAD 

6.0 

2.0 
Minimum Set-up time 

t.u 4.5 
A, B,C, D 

6.0 

2.0 

Minimum Hold time th 4.5 

6.0 

2.0 
Minimum pulse width 

4.5 
CLIi tw 

6.0 

2.0 

Minimum recovery time t rem 4.5 

6.0 

2.0 

Maximum clock frequency fmu 4.5 

6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

Panasonic 

Vee 

~ 
-5 
.8 
B ... 
~ 
~ 

-152-

min. 

6 

28 

33 

A 

B 

C 

D 

ENP 

MN7 4HC161 IMN7 4HC161 S 

Temperature 

Ta=25t Ta=-4O-+85'C Unit 

typo max. min. max. 

100 125 

12 20 25 ns 

17 21 

125 155 

14 25 31 ns 

21 26 

150 190 

16 30 38 ns 

26 33 

175 220 
20 35 44 ns 

30 37 

100 125 

10 20 25 ns 

17 21 

100 125 

5 20 25 ns 

17 21 

- 0 0 

- 0 0 ns 

- 0 0 

100 125 

7 20 25 ns 

17 21 

75 95 

3 15 19 ns 

13 16 
4 

45 22 MHz 
26 

;;;'CL 
Qa 

;;;,CL 
Qe 

;;;CL 
QD 

;;;,CL 
RC 

;;;CL 



High-Speed CMOS Logic MN74HC Series MN74HC161/MN74HC161S 

2. Wavefonns 

Wavefonns-l tPLH,tPHL (CLK-QA-QD, RC) Wavefonns-2 tPLH, tPHL (ENT-RC) 

;;;;6ns ;;;;6ns 

ENT 

RC 
Wavefonns-3 t PHL (CLR-Q A -Q D , RC) 

• Timing chart 

CLR 
LOAD 

CD measured when In + 1 
® measured when tn + 2 
@ measured when tn +4 
@ measured when to +8 
@ measured when In +15 
® measured when 41+ 16 

----i CLR 

IDnpautats{:~===:========::~~~j~~~~~~=-=~~~~?:~ ,..---,.-------------- -----
~-------------------,..---,.-------------------

CLK--+-'" 
ENP __ r-__ ~r1----------~-----I---­
ENT_-+-__ -+J 

{
QA:: 
QB--

Outputs ::~===~~~~r:--t---..J---l Qc __ ~ ~ __ ~ _________ __ 

QD::-t----I 

RC_~--~~~~..J 
12 13 

Clear Preset (Load) Count---ll----'Inhibit---
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High-Speed CMOS Logic MN74HC Series MN7 4HC162/MN7 4HC162S 

MN74HC 162/MN74HC 1625 
Synchronous Decade Counter with Synchronous Clear 

• Description 
MN74HC1621MN74HC162S 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 utilizmg the load input. Four flip-flops are preset 
synchronously with the rising edge of the clock input. Whcn 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 Tare "H", the 
counter can be enabled. Ripple-carry-out becomes almost the 
same width as output Q A "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 lO-inputs 
can be directly driven. Resistors and diodes are used in the Vee 
and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as standard 
54LS174LS Logic Family. 

• Truth Table 

CLK 

f 
X 

X 

X 

f 
J 

Note: 
l.f: , 

2. X : 

CLR ENP ENT LOAD Output 

L 

H 

H 

H 

H 

H 

X X X Clear 

H L H Count & RC disabled 

L H H Count disabled 

L L H Count & RC disabled 

X X L Load 

H H H Increment Counter 

When clock rises from LOW to HIGH, output increments 
and counts. When the load is LOW, input data is loaded. 
Either HIGH or LOW; it doesn't matter 

Panasonic -154-

P-3 

16-pm plastIC OIL package 

P-4 

-
16-pin Panaflat package (SO-160) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series 

• Logic Diagram 

CLK~: 
CLR o-[)o-,---, 

LOAD 0-000+.----' 
ENP o-t.")IO------' 

ENT O-{;>O--r--l-' 

A o-----+-l-iL-.l 

MN7 4HC162/MN7 4HC162S 

B~--+-~~tH-t--i===~----~ 

Qc 

• 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 11K ±20 mA 

Output parasiTIc diode current 10K ±20 mA 

Output current 10 ±25 rnA 

Supply current I cc.IGNO ±50 mA 

Storage temperature range Tstg -65-+150 t: 

Ta=-40-+60t: 400 
MN74HC162 Po .- mW 

Power Ta=+60-+85t: Decrease to 200mW at the rate of 8mW FC 
dissIpation Ta=-40-+60t: 275 

MN74HC162S Po mW 
Ta=+60-+85t: Decrease to 200mW at the rate of 3. 8mWFC 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,Vo O-Vee V 

OperatJng temperature range TA -40-+85 t: 

2.0 0-1000 ns 

Input rise and fall time t r , tf 4.5 0-500 ns 

6.0 0-400 ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC162/MN7 4HC162S 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Symbol 
Vee 

Ta=25t Ta=-40-tS5 t Unit Parameter 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA. 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 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 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA. 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA. 0.0 0.1 0.1 V 

4.5 VII. 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 JlA 
Quiescent supply current Icc 6.0 VI=VCC or GND. 10=0 8.0 80.0 JlA 

• AC Characteristics (GND=OV. Input transition time ::a6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) Test Conditions Ta= 2St Ta=-40-t85 t Unit 

min. typo 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 13 16 

2.0 175 220 
E Propagation time 

tPLH 4.5 LOAD="H" 35 44 19 ns 
CLK-+QA-QD (L-+H) 

6.0 30 37 

2.0 175 220 
E Propagation time 

4.5 LOAD="H" 18 35 44 tPHL ns 
CLK .... Q A-Q D (H-+L) 

6.0 30 37 

2.0 175 220 
E Propagation time 

tPLH 4.5 LOAD="L" 19 35 44 ns 
CLK-+Q A -Q D (L-+H) 

6.0 30 37 

2.0 175 220 
E Propagation time 

4.5 LOAD="L" 18 35 44 tPHL ns 
CLK-+QA-QD(H-+L) 

6.0 30 37 
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High-Speed CMOS Logic MN74HC Series MN7 4HC162/MN7 4HC162S 

• AC Characteristics (GND=OV. Input transition time ;;;;;6ns. CL =50pF) 

Vee 
Temperature Condition 

Parameter Symbol Test Conditions Ta=25'C Ta=-40-t85t! Unit 
(V) 

min. typo max. min. max. 
2.0 200 250 E Propagation time 
4.5 25 40 50 ns t PLH 

CLK-RC (L-H) 
6.0 34 43 

2.0 200 250 
E Propagation time 

23 40 50 tPHL 4.5 ns 
CLK-RC (H-L) 

6.0 34 43 

2.0 150 190 
E Propagation time 

4.5 15 30 38 ns t PLH 
ENT-RC (L-H) 

6.0 26 33 

2·9 175 220 
E Propagation time 

4.5 17 35 44 ns tpHL 
ENT-RC (H-L) 

6.0 30 37 
---

2.0 125 155 
Minimum Set -up time tsu 4.5 13 25 31 os 
LOAD 6.0 21 26 

2.0 100 125 
Minimum Set-up time 

tsu 4.5 6 20 25 ns 
A,8,C,D 

6.0 17 21 

2.0 125 155 
Minimum Set -up time 

tsu 4.5 13 25 31 ns 
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 

tw 4.5 11 20 25 os 
CLK 

6.0 17 21 

2.0 125 155 

Minunum recovery time t rem 4.5 15 25 31 ns 

6.0 21 26 

2.0 6 5 
Maximum clock 

f max 4.5 30 56 24 MHz frequency 
6.0 35 28 
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High-Speed CMOS Logic MN74HC Series MN7 4HC162/MN7 4HC162S 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 2. Waveforms 

Waveforms-l t PLH, t PHL (CLK-+Q A -Q D , RC) 

6ns 6ns 

Vcc 

~ 
;';CL 

~ A 
Q8 

QA 

~ 
B ;;;,CL 

C Qc 
B D ;;/L .... Q8 ...!:l ENP Qo 
&l 

ENT RC ;,; 
CLR 

;,;CL Qc 

Qo 

RC 

Waveforms-2 tPLH, t PHL (ENT -+ RC ) 

ENT 

RC 

• Typical Operating Conditions 

Panasonic 

CLR~ (Synchronous) 

LOAD : ~~-----------------------------

{

A I I I 

Data B ~r---t:--t-: L ______________________ _ 
I I 

Inputs CD...JJ-""t· -i' L _____________ _ , I 
! 

CLK 

ENP :r'~------~----l 
ENT I, 

Outputs {::====8=iL' ----J-t! -------
Qc----I I ! , 

Qo----~~---+:-------
RC I I I n I 

, 117 1189 0"-... 1-.. 2--,3..4'-------
t ~ r----Count--·+-I·o---Inhlblt­

CLR LOAD 
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CD measured when to+ 1 
® measured when to+ 2 
® measured when to+4 
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High-Speed CMOS Logic MN74HC Series MN7 4HC163/MN7 4HC163S 

MN74HC 163/MN74HC 1635 
Synchronous Binary Counter with Synchronous Clear 

• 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 mputs P and Tare "H", the 
counter can be enabled. Ripple-carry-out becomes almost the 
same width as output Q A "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 lO-inputs 
can be directly driven. Resistors and diodes are used in the Vee 
and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as standard 
54LSn4LS Logic Family . 

• Truth Table 

CLK CLR ENP ENT LOAD Output 

.f 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 

.f H X X L Load 

f 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 
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P-3 

16,pln plastIc OIL package 

P-4 

-
16-pm Panaflat package (50-160) 

Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN7 4HC163/MN7 4HC163S 

• Logic Diagram 

CLK~~~~------------------, 

LOADo-e ........ ----,=:=! :Jo>-t-l-r-t-i>...., 
ENP'--l:)O--' 
ENTe---jp.------;;i. 

A·~--~--IH~~----_.~~ 

• Absolute Maximum Ratings 

Parameter Symbol Rating 

Supply voltage Vee -0.5-+7.0 

Input/output voltage VI.VO -0.5-Vee+0.5 

Input protection diode current hK ±20 

Output parasitic dio.de current 10K ±20 

Output current 10 ±25 

Supply current lee.IGNo ±SO 

Storage temperature range Tstg -65-+150 

Ta=-40-+60t 400 
MN74HC163 Po 

Power Ta=+60-+85t Decrease to 200mW at the rate of 8rnW fC 
dissipation Ta=-40-+60t 275 

MN74HC163S Po 
Ta=+60-+85t Decrease to 200mW at the rate of 3.8mW fC 

• Operating Conditions 

Parameter Symbol Vec(V) Rating 

Operating supply voltage Vee 1.4-6.0 

Input/output voltage VI,VO O-Vcc 

Operating temperature range TA -40-+85 

2.0 0-1000 

Input rise and fall time t r• tf 4.5 0-500 

6.0 0-400 

Panasonic -160-

Unit 

V 

V 

rnA 

rnA 

rnA 

rnA 

t 

rnW 

rnW 

Unit 

V 

V 

t 

ns 

ns 

ns 



High-Speed CMOS Logic MN74HC Series MN7 4HC163/MN7 4HC163S 

• DC Characteristics (GND=OV) 

Test CondltJons Temperature 

Symbol 
Vee 

Ta=25"(; Ta=-40-t85 t Unit Parameter 
(V) VI 10 

Unit min. min. typo max. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 J.lA 1.9 2.0 1.9 

4.5 VIH -20.0 J.lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.lA 5.9 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 J.lA 0.0 0.1 0.1 

4.5 VIH 20.0 pA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J.lA 0.0 0.1 0.1 V 

4.5 VII. 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 J.lA 

Quiescent supply current lee 6.0 VI=Vee or GND. 10=0 8.0 80.0 J.lA 

• AC Characteristics (GND=OV Input transition time <&ns CL -50pF) . - . -

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions Ta= 25"(; Ta=-40-t85 t Unit 

min. typo max. min. max. 

2.0 25 75 95 
Output nse tJrne 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 PropagatJon time 

tPLH 4.5 LOAD= "H" 16 30 38 ns 
CLK ..... QcQn (L-+H) 

6.0 26 33 

2.0 125 155 
E Propagation time 

4.5 LOAD= "H" 25 31 
CLK-+QA-Qn(H ..... L) tPHL 15 ns 

6.0 21 26 

2.0 150 190 
E Propagatlon time 

4.5 LOAD= "L" 16 30 38 tPLH ns 
CLK-+QA-Qn (L-+H) 

6.0 26 33 

2.0 125 155 
E Propagatlon time 

4.5 LOAD= "L" 15 25 31 t PHL ns 
CLK-+Q A-Q n (H-+L) 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series MN7 4HC163/MN7 4HC1635 

• AC Characteristics (GND=OV Input transition time :S6ns, CL =50pF) , -

Vee 
Temperature Condition 

Parameter Symbol Test Conditions Ta=25t Ta=-40-tB5t Uoit 
(V) 

min. typo min. max. max. 

2.0 200 250 
E Propagation time 

tPLH 4.5 24 40 50 os 
CLK .... RC (L .... H) 

6.0 34 43 

2.0 175 220 
E Propagation time 

tPHL 4.5 20 35 44 os 
CLK .... RC (H .... L) 

6.0 30 37 

2.0 125 155 
E Propagation time 

tPLH 4.5 14 25 31 os 
ENT .... RC (L .... H) 

6.0 21 26 

2.0 150 190 
E Propagation time 

tpHL 4.5 16 30 38 os 
ENT .... RC (H .... L) 

6.0 26 33 

2.0 100 125 
Minimum Set-up time 

t.u 4.5 12 20 25 os 
LOAD 6.0 17 21 

2.0 100 125 
Minimum Set-up time 

t.u 4.5 6 20 25 os 
A, B,C,D 

6.0 17 21 

2.0 100 125 
Minimum Set-up time 

t.u 4.5 11 20 25 os 
CLR 

6.0 17 21 

2.0 - 0 0 

Minimum Hold time th 4.5 - 0 0 os 

6.0 - 0 0 

2.0 150 190 
MinimumCLR 

4.5 16 30 38 ns t\\' pulse width 
6.0 26 33 

2.0 100 125 

Minimum recovery time t rem 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 MN7 4HC163/MN7 4HC163S 

• Switching Time Measunng CircUit and Waveforms 

1. Measuring Circuit 2. Waveforms 

Waveforms-! t PLH, t PHL (CLK -Q A - Q D, RC) 

~6ns ~6ns 

QA 
;;;C, .Sl A 

~ QB 
;;;CL E B 

C Q 
B D ;;;CL .... 
.Sl QIl 
" ENP p:: ;;; ENT RC 

CLR 
;;;CL 

RC 

Waveforms-2 t PLH, t PHL (ENL-RC) 

~6ns ~6ns 

ENT 

RC 

• Typical Operating Conditions 

-C-L-R ~~(S~y-n-C~hr-o-n-ou-s~)-----------------------

LOAD ' ~r------------------------­
I , , , 

Data B---!-' -+' -----------­, I {

A i I 

Inputs C ....Jr===~' =::~~============== D--,' I 
I 

CLK , 
ENP _____ ~~lr'_t------------~-------l 

I 
ENT I II , ' 

outPuts{~:===='[UJ:=F:::'~--'":=:'iL __ _ 
Qc---- , ' : 

QD----W II , , I 
RC ,I, n!:----, __ +.I ____________ _ 

, t'12 113 14 15 0 1 2' t I---Count--· .... '·--Inhibit-
CLR LOAD 
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CD measured when tn + 1 
® measured when tn+ 2 
@ measured when t"+4 
@ measured when tn +8 
@ measured when tn+15 
@ measured when tn+ 16 
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High-Speed CMOS Logic MN74HC Series MN7 4HC164/MN7 4HC164S 

MN74HC 164/MN74HC 1645 
8-Bit Serial-Input Parallel-Output Shift Register 

• De5cription 
MN74HC164/MN74HCl64S 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 CMOS process has made possible low 
power dissipation, a high noise- marglO equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL lO-inputs can 
be directly driven. Resistors and diodes are provided in V (T and 
GND to protect the input/output from damage by statIc electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth table 
Input Output 

CLR CLK A B QA QB ... QH 

L X X X L L L 

H L X X QAO QBO QHO 

H ..r H H H QA, QG, 

H J L X L QA, QG, 

H f X L L QA, QG, 

• Logic Diagram 

A 

B QH 

QA QG 

QB QF 

Qc QE 

QD CLR 
eLK 

Panasonic -164-

P-I 

14-pon plastic DIL package 

P-2 

14-pon Panaflat package (50·14D) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC164/MN7 4HC164S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Umt 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vee+0.5 V 

Input protectIOn diode current 11K ±20 rnA 
Output parasitIc diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc, leNO ±50 rnA 
Storage temperature range Tstg -65-+150 t 

Ta=-40-+60t 400 
MN74HC164 Po mW 

Power Ta=+60-+B5t Decrease to 200rriw at the rate of BmW FC 
diSSIpatIon Ta=-40-+60t 275 

MN74HC164S Po mW 
Ta=+60-+B5t Decrease to 200mW at the rate of 3. BmW FC 

• Operating Conditions 
Parameter Symbol Vee (V) Ratmg Unit 

OperatIng supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

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 

• DC Characteristics (GND=OV) 

Test ConditIons Temperature 

Parameter Symbol Vee 
Ta=25t Ta=-40- +85'C Unit 

(V) VI 10 
Unit min. typo max. mln. max. 

2.0 !.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.B6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 JlA 
Quiescent supply current Icc 6.0 VI=Vce or GND. 10=0 B.O BO.O JlA 
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High-Speed CMOS Logic MN74HC Series MN74HC1641MN74HC164S 

• AC Characteristics (GND=OV, Input transition time ::56ns, CL =50pF) -

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25t Ta=-40-t85 t Uoit 

min. typo max. miD. max. 

2.0 25 75 95 

Output rise time tTLH 4.5 8 15 19 os 

6.0 7 13 16 

2.0 75 95 

Output fall time tTIlL 4.5 6 15 19 os 

6.0 13 16 

2.0 150 190 
E Propagation time 

tPLH 4.5 30 38 os 
CLK ..... Q(L ..... H) 

6.0 26 33 

2.0 150 190 
E Propagation time 

tPHL 4.5 30 38 ns 
CLK ..... Q(H-K) 

6.0 26 33 

2.0 150 190 
E Propagation time 

tpLH 4.5 30 38 os 
CLR-Q(L-H) 

6.0 26 33 

2.0 150 190 
E Propagation time 

tPHL 4.5 30 38 os 
CLR-Q(H-L) 

6.0 26 33 

2.0 100 125 
Minimum pulse width 

tw 4.5 20 25 os 
CLR 

17 21 6.0 

2.0 100 125 

Minimum Set-up time tsu 4.5 20 25 os 

6.0 17 21 

2.0 - 0 0 

Hold time minimum th 4.5 - 0 0 os 

6.0 - 0 0 

2.0 75 95 

Minimum recovery time trem 4.5 15 19 ns 

6.0 13 16 

2.0 6 4 
Maximum clock 

fmax 4.5 30 24 MHz frequency 
6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

1. Measuring Circuit 

Vce 

01--.,......-0 Output 

2. Wavefonns 

MN7 4HC164/MN7 4HC164S 

Wavefonns-l (tTLH,tTHL' t PLH/t PHdCLK-Q) 
tsu, fmax, trem, th 

Wavefonns-2 (tPLH/ tpHL (CLR-Q), tw) 

D 

CLR 

CLK 

Q 
Q 

50% 

]
t re_i_" ______________________ _ 

CLR 50% 

• Typical Operating Conditions 

CLK 

A------

B----- ;:::~ _ _=::::::::::::::::::::::== 
CLR~ 
QA---,L ___ ~~L __________ ___ 

Q.---' ~L __________ _ 

Qc---' ~L ______________ __ 
Qo---' ~L _______ __ 

QE---' ~L _______ _ 

QF---' ~L _____ _ 

QG ---, ~I. ____ _ 

QH ---, ~L ____ __ 
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High-Speed CMOS Logic MN74HC Series MN7 4HC165/MN7 4HC165S 

MN74HC 165/MN74HC 1655 
8-Bit Parallel-Input Serial-Output Shift Register 

• Description 
MN74HC165/MH74HC165S are high-speed 8-bit parallel-input/ 
serial output shift registor. The data is shifted from Q A to Q H 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/ldad input is "L", parrallel input data is directly 
loaded to the registor regardless 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 lO-inputs can 
be directly driven. Resistors and diodes are provided in V c"c" and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Logic Diagram 

S/Lo---Dc........, 
CLK 0----+-;1 

E 

F 

G 

H 

QH o---O<:]-<ICI--' 

Panasonic 

1--------oCINH 

D 

C 

B 

A 

L-_~--<>SI 

~---1~011~---oQH 

-168-

P-3 

16-pon plastic OIL package 

P-4 

-
16-pon Panaflat package (50-160) 

Pin Configuration (top view) 

S"lL 

CLK 

E 

F 

G 

H 

QH 

• Truth Table 

Input 

S/L CINH CLK 

L X X 

H L L 

H L f 
H L f 
H H X 

Internal 

Stages 

SI A .. ·H QA QB 

X a .. ·h a b 

X X QAO QBO 

H X H QAn 

L X L QAn 

X X QAO QBO 

Output 

QH 

h 

QHO 

QGn 

QGn 

QHO 



High-Speed CMOS Logic MN74HC Series MN7 4HC165/MN7 4HC165S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vet -0.5~+7.0 V 

Input/output voltage VI.V" -0.5~ Vu +0.5 V 

Input protection dIOde current 11K ±20 rnA 

Output parasItIc dIode current I,,~ ±20 rnA 

Output current I" ±25 rnA 

Supply current lu. 1,.\1l ±50 rnA 

Storage temperature range Tst!{ -65~+150 °c 

Ta=-40~+60"C 400 
MN74HC165 Pil mW 

Power Ta=+60~+85°C Decrease to 200mW at the rate of 8mW rc 
dISSIpatIOn Ta=-40~+60°C 275 

MN74HC165S Pil rnW 
Ta=+60~+85"C Decrease to 200mW at the rate of 3. 8mW rc 

• Operating Conditions 

Parameter Symbol Vee (V) RatIng Umt 

Operating supply voltage Vee 1.4~6.0 V 

Input/output voltage VI.VO O~Vec V 

Operating temperature range TA -40~+85 °c 

2.0 0~1000 ns 

Input rise and fall tune tr.t{ 4.5 0~500 ns 

6.0 O~400 ns 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+B5"C Unit 
(V) V, 10 

Unit mIn. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage V'H 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 )JA 1.9 2.0 1.9 

4.5 V'H -20.0 )JA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 )JA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 )JA 0.0 0.1 0.1 

4.5 VIH 20.0 )JA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 )JA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 )JA 
Quiescent supply current Icc 6.0 VI=Vee or GND. 10=0 8.0 80.0 )JA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC165/MN7 4HC165S 

• AC Characteristics (GND=OV, Input transition time ;;;;6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions Ta=25"C Ta=-40-+85t Unit 

min. typo max. min. max. 

2.0 75 95 

Output rise time hLH 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall tune hHL 4.5 6 15 19 ns 

6.0 13 16 

2.0 150 190 
E Propagation time 

tpLH 4.5 30 38 
CLK-Q. Q (L-H) 

ns 

6.0 26 33 

2.0 150 190 
E Propagation time 

4.5 30 38 
CLK-Q. Q (H-L) 

tPHL ns 

6.0 26 33 

E Propagation time 
2.0 150 190 

S/L-Q. Q (L-H) 
tpLH 4.5 30 38 ns 

6.0 26 33 

2.0 150 190 
E Propagat:Jon time 

30 38 
S/L-Q. Q (H-L) 

tpHL 4.5 ns 

6.0 26 33 

2.0 150 190 
E Propagation time 

30 38 
H-Q (L-H) 

tPLH 4.5 ns 

6.0 26 33 

2.0 150 190 
E Propagation time 

30 38 
H-Q (H-L) 

t pHL 4.5 ns 

6.0 26 33 

E Propagation time 
2.0 150 190 

H-Q (L-H) 
tpI.H 4.5 30 38 ns 

6.0 26 33 

E Propagation time 
2.0 150 190 

H-Q (H-L) 
t PHI. 4.5 30 38 ns 

6.0 26 33 

2.0 100 125 

Minimwn Set-up time tsu 4.5 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Minimwn Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 6 4 
Maximwn clock f max 4.5 30 24 MHz frequency 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• SWItching Time Measuring Circuit and Wavefonns 

1. Measuring Crrcwt 

Vec 

~ D 
Q Output .is 

E CLK I CL 
B 
.... Q Output .£ S/L ~ 

ICL 

2. Waveforms 

:>6ns 

• Typical Operating Conditions 

CLK 
CINH----------~~ __________________ _ 

Parallel 
Data 
Inputs 

~1:~~::~:::::::::::::::::::: 
S/L~ 
A~L--r __________________ __ 

I 
B1 iL 
C--mm~-r ________________ -
Dl iL 
E~~-+ ________________________________ __ 
Fl IL 

G--$n~~-----------------
H--mm~~ ________________________________ __ 

I 

QH rCIOCk I 
Parallel Load Inhlblt' .. ·to·..-----Senal Shift Mode­

Mode 

-171-
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High-Speed CMOS Logic MN74HC Series MN7 4HC166/MN7 4HC166S 

MN74HC 166/MN74HC 1665 
Parallel-load 8-bit shift Registers 

• Description 
MN74HCI66/MN74HCI66S are high-speed, parallel-load 8-bit 
shift registers. The parallel-mput or serial-input mode can be 
selected by the sen ai/load input. 
When this input is HIGH, the sen ai-data input functions, and data 
are shifted from QA to QH 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 
inputs is held at HIGH. Data transmission is made at the positive 
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 mlmmum 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 
LS TIL. LS TIL IS-inputs can be directly driven. Resistors and 
diodes are provided in Vee and GND to protect the input/output 
from damage by static electricity. Same pin configuration and 
function as the standard S4LS174LS logic family. 

• Truth Table 
Input 

CLR S/L CINH CLK SI 
Parallel 

A ... H 
L x x x x x 
H x L L x x 
H L L x a h 
H H L H x 
H H L L x 
H x H x x 

Note: l. x: Either HIGH or Low; it doesn't matter 
• Logic Diagram 

Output 

QA QB QH 

L L L 

QAO QBO QHO 

~ b h 

H QAn QGn 

L QAn QGn 

QAO QBO QHO 

SL CINH 

P-3 

16-pm plastic DIL package 

P-4 

-
16·pm Panaflat package (SO·16D) 

Pin Configuration (top viewl 

A 

B 

C 

D 

H G F E C B A S/L CLR CLK '-------------------' 

f 
QH 
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High-Speed CMOS Logic MN74HC Series MN7 4HC166/MN7 4HC166S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage V], Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. IGND ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HC166 PD mW 

Power Ta=+60-+S5°C Decrease to 200mW at the rate of SmW rc 
dissipation Ta = -40-+60°C 275 

MN74HC166S PD mW 
Ta=+60-+S5°C Decrease to 200mW at the rate of 3. SmW I"C 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Umt 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI O-Vee V 

Operating temperature range TA -40-+S5 °C 

Vee=2.0V 0-1000 ns 

Input nse and fall tIme teo tr Vee=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+S5°C Umt (V) VI 10 
Unit mm. typo max. nnn. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 /J.A 1.9 2.0 1.9 V 

4.5 VIH -20.0 /J.A 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 /J.A 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.S6 3.76 V 

6.0 -5.2 rnA 5.36 5.26 V 

2.0 20.0 /J.A 0.0 0.1 0.1 V 

4.5 VIH 20.0 /J.A 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 /J.A 0.0 0.1 0.1 V 

4.5 VII. 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 +1.0 /J.A 
Qwescent supply current Icc 6.0 VI=Vee or GND. 10=0 S.O SO.O /J.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC166/MN7 4HC166S 

• AC Characteristics (GND=OV, Input transistion tiem :56ns, CL =50pF) -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. min. max. 

2.0 21 75 95 

Output rise time tTLH 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 2.0 53 180 225 

CLK ..... QH tpLH 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~L) 

6.0 16 30 37 

Propagation time 2.0 49 190 240 

CLR ..... QH tpHL 4.5 21 38 48 ns 
(H~L) 

6.0 18 32 41 

2.0 16 70 90 
Minimum pulse width 

tw 4.5 8 14 18 ns CLR 
6.0 7 12 15 

2.0 13 100 125 
Minimum 

t.u 4.5 3 20 25 ns Set-uptime 
6.0 2 17 21 

2.0 - 0 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 
Maximum clock 

fmax 4.5 30 70 24 MHz frequency 
6.0 35 80 28 
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High-Speed CMOS Logic MN74HC Series 

• Switciung Tune Measuring CircUit and Wavefonns 

1. Measuring CirCUit 

VCC 

2. Wavefonns 

CLR 
SIL 
CINH 
CLK 
S1 
A H QH Output 

MN7 4HC166/MN7 4HC166S 

Wavefonns-l (tTLH, tTHL, t 5 • fmax \ 

tPLH/tPHL(CL!(--+Q,Q), trem, th ) 

Wavefonns-2 (tPLH/tPHL( CLR--+Q, Q), tw) 

;:;;;6ns 

D 
CLR 

CLK Q 

Q 

t=----
CLRJ50% 
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High-Speed CMOS Logic MN74HC Series MN7 4HC173/MN7 4HC173S 

MN74HC 173/MN74HC 1735 
Quad TRI-STATE D-Type Flip-Flops 

• Description 
MN74HCI73/MN74HCI73S 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 (GI, 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 
I5-inputs can be directly driven. Resistors and diodes are provided 
in V C"C" and GND to protect the input/output from damage by static 
electricity. Same pin configuration and function as the standard 
54LS174LS logic family. 

• Logic Diagram 
Data Output 

Enable Control 
~ ,..--'---.. 

CLR D4 D3 CLK D2 Dl G2 Gl N M 

Q4 Q3 Q2 QI 

• Truth Table 
Input Output 

Data Enable Data 
CLR CLK Q 

GI G2 0 

H X X X X L 

L L X X X Qo 

L f H X X Qo 

L f X H X Qo 

L f L L L L 

L f L L H H 

Panasonic -176-

P-3 

16-pln plastic OIL package 

P-4 

-
16-pln Panaflat package (SO-16D) 

Pin configuration (top view) 

Note: 
l. x' 
2. f 
3.00 : 

Either HIGH or LOW; It doesn't matter 
Rise of positive direction 
o level prion to determination of tnput 
conditIOn shown tn table 

4. When one or either of M, N IS "H", output turns to 
high Impedence and becomes tneffective. But, It 
doesn't effect the conttnous operation of fhp-f1ops. 



High-Speed CMOS Logic MN74HC Series MN7 4HC173/MN7 4HC173S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5- Vee +0.5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc, IGND ±70 mA 

Storage temperature range Tstg -65-+150 t 

Ta=-40-+60t 400 
MN74HC173 PD mW 

Power Ta=+60-+85t Decrease to 200mW at the rate of BmW rc 

dissipation 
MN74HC173S 

Ta=-40-+60'C 275 
PD mW 

Ta=+60-+85t Decrease to 200mW at the rate of 3.8mWrC 

• Operating Conditions 

Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,V" O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and faU time t r , tl 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-+85'C Unit (V) VI In 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 }lA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 }lA 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.86 3.76 

6.0 -7.8 mA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA 0.0 0.1 0.1 V 

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 }lA 

3-state output off state VI=VIH or VIL 
±0.5 ±5.0 }lA loz 6.0 current Vo=Vce or GND 

Quiescent supply current Icc 6.0 VI=Vee or GND. 10=0 4.0 40.0 }lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC173/MN7 4HC173S 

• AC Characteristics (GND=OV. Input transition time ;;;;;6ns. CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25't Ta=-40-+85t Unit (V) 
min. typo 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 tTIlL 4.5 6 15 19 ns 

6.0 13 16 

2.0 75 95 
Propagation time 

4.5 15 19 tpLH ns 
CLK-Q (L-H) 

6.0 13 16 

2.0 75 95 
Propagation time 

tPHL 4.5 15 19 ns 
CLK-Q (H-L) 

6.0 13 16 

2.0 150 190 
Propagation time 

4.5 30 38 tPHL ns 
CLR-Q (H-L) 

6.0 26 33 

2.0 100 125 
Minimum pulse width 

tw 4.5 20 25 ns 
CLR 

6.0 17 21 

2.0 100 125 
3-state propagation time 

tpHZ 4.5 RL=1kO 20 25 ns 
(H-Z) 

6.0 17 21 

2.0 125 155 
3-state propagation time 

hLZ 4.5 RL=lkO 25 31 ns 
(L-Z) 

6.0 21 26 

3-state propagation time 
2.0 100 125 

hZH 4.5 RL=lkO 20 25 ns 
(Z-H) 

6.0 17 21 

3-state propagation time 
2.0 125 155 

tPZL 4.5 RL=1kO 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 tb 4.5 - 0 0 ns 

6.0 - 0 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 fmax 4.5 30 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH. tTHL. t su• fax. tPLH/tPHL( CLK .... Q) 

tpHL(CLR .... Q). two trem. h 

1 . Measuring Circuit 

D Qlt-~-o Output 

2. Switching Waveforms 

Waveforms-l 

Waveforms-2 

CLK 

~ns ~ns 

CLR 

tw 

Q 

R 

(2) tPHZ. tPZH 

1. Measuring Circuit 

Vee 

~~ 
P.G. ~ 

.s 
~ 
ill:: 

Vce 

2. Switching Waveforms 

;;;;6ns 

M,N -~~ntPLZ 

Output 

Output 

(3) tPLZ. tPZL 

1. Measuring Circuit 

2. Switching Waveforms 

MN7 4HC173/MN7 4HC173S 

Q 1----1~p_<lOutput 

;;;;6ns 

Vee 

GND 

""'----1--,.T"-- ==Vcc 

D Q,t---t-O Output 

CLK 

CLR 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN74HC174/MN74HC174S 

MN74HC 174/MN74HC 1745 
Hex D-Type Flip-Flops with Clear 

• Description 
MN74HCl74IMN74HCl74S 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 t\le positive going edge of the clock 
pulse. When the clear input is "L", all outputs are set to "L". 
Adoption of a silicon gate CMOS process makes possible low 
power consumption, a high noise allowance, and an operation 
speed equivalent to LS TIL; LS TIL lO-inputs can be directly 
driven. Resistors and diodes are used in the V cc and GND to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LSn4LS Logic 
Family. 

• Truth Table 

CLR 

Note: 
l.f: 

2. x: 
3. Qo: 

L 

H 

H 

H 

Input Output 

CLK D Q 

X X L 

...r H H 

J L L 

L X Qo 

Data input is transferred to output on the positive going 
edge from LOW to HIGH of the clock 
Either HIGH or LOW; it doesn't matter 
Q level prior to determination of input condition shown in 
table 

• Logic Diagram 

CLRCLK Dl D2 D3 D4 

t 
Ql Q2 Q3 

Panasonic -180-

P-3 

16-pin plastic OIL package 

P-4 

-
16-pin Panaflat package (50-160) 

Pin configuration (top view) 

D5 D6 

Q 

Q4 Q5 Q6 



High-Speed CMOS Logic MN74HC Series MN7 4HC17 4/MN7 4HC17 4S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-VcL +0.5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current kc, IGW ±50 mA 

Storage temperature range Tstg -65-+150 t 

Ta=-40-+60t 400 
MN74HC174 

Ta=+60-+85t 
Pil mW 

Power Decrease to 200mW at the rate of 8mWf'C 
dissipatlon 

Ta=-40-+60t 275 
MN74HC174S Pil mW 

Ta=+60-+85t Decrease to 200mW at the rate of3. 8mW f'C 

• Operating Conditions 

Parameter Symbol VCL(V) Rating Unit 

Operating supply voltage VCL 1.4-6.0 V 

Input/output voltage VI, Vo O-Vcc V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input rise and fall time t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vcc Ta=25t Ta=-40-+85"C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.S 

Input HIGH voltage VIH 4.5 3.1S 3.1S V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 p.A 1.9 2.0 1.9 

4.5 VIH -20.0 p.A 4.4 4.S 4.4 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 6.0 5.9 V 

4.5 VII. -4.0 mA 3.86 3.76 

6.0 -S.2 mA 5.36 5.26 

2.0 20.0 p.A 0.0 0.1 0.1 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOl. 6.0 or 20.0 p.A 0.0 0.1 0.1 V 

4.5 VII. 4.0 mA 0.32 0.37 

6.0 S.2 mA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 p.A 
Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC17 4/MN7 4HC17 4S 

• AC Characteristics (GND=OV, Input transition time ;;;a6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25t Ta=-40-+85t Unit 

min. typo max. min. max. 

2.0 25 75 95 

Output rise time tTIJI 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 

tpLH 4.5 14 25 31 DS 
CLK .... Q (L .... H) 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 14 25 31 tPHL ns 
CLK .... Q (H .... L) 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 17 25 31 tPHL DS 
CLR .... Q (H .... L) 

6.0 21 26 

2.0 100 125 

Minimum Set·up time tsu 4.5 2 20 25 DS 

6.0 17 21 

2.0 - 0 0 
Minimum Hold time tb 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 100 125 
Minimum pulse width 

tw 4.5 8 20 25 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 MN7 4HC17 4/MN7 4HC17 4S 

• Switching Time Measuring Circuit and Wavefonns 

Vee 

Q Output 

2. Wavefonns 

Wavefonns-l (tTLH' t1llL, t5u,£"1<, ) Wavefonns-2 (tPHL(CLR-Q), tw) 

tPLH/tPHL( CLK-Q), t rom , th 

CLR 

Q 

-183-

:;i;6ns :;i;6ns 

90% 
50% 

1-.----"l1O % 
tw 

50% 
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High-Speed CMOS Logic MN74HC Series MN7 4HC175/MN7 4HC175S 

MN74HC 175/MN74HC 1755 
Quad D-Type Flip-Flops with Clear 

• Description 
MN74HC175IMN74HC175S 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 TIL 10-inputs can be directly 
driven. Resistors and diodes are used in the Vee and GND to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LSn4LS Logic 
Family. 

• Truth Table 

CLR 

Note: 
1. x: 

L 

H 

H 

H 

2. x: 
3.00: 

Input Output 

CLK D Q Q 

X X L H 

f H H L 

f L L H 

L X Qo Qo 

Data input is transferred to output on the negative-going 
edge from HIGH to LOW of the clock 
Either HIGH or LOW; it doesn't matter 
(00): 0 (0) level prior to determination of input condition 
shown in table 

• Logic Diagram 

Panasonic 

DIo-----------~ Ql 

L.l;;l;ii/oo:ll--oQl 

D2o---+-+-IDQt--o Q2 

D3o----+-~~~r_-oQ3 

D4~------r--r~ 

CLK o-f'>D-----' 

CLR~I~D----+--~ 

Q4 

-184-

P-3 

16-pin plastIC OIL package 

P-4 

-
16-pm Panaflat package (50·160) 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC175/MN7 4HC175S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5- Vee +0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc.., Ic~n ±50 rnA 
Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC175 Pn mW 

Power Ta=+60-+85'C Decrease to 200mW at the rate of 8mW f'C 
dissipation Ta=-40-+60'C 275 

MN74HC175S Pn mW 
Ta=+60-+85'C Decrease to 200mW at the rate of 3. 8mW f'C 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 'c 
2.0 0-1000 ns 

Input rise and fall time t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol .Vee 
Ta=25'C Ta=-40-+B5t Unit (V) VI 10 

UDlt min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JlA 4.4 4.5 4.4 
Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VII. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 JlA 
Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC175/MN7 4HC175S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25t: TF-40-+85't Unit 
(V) 

min. min. typo max. 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 hHL 4.5 7 15 19 ns 

6.0 6 13 16 
, 2.0 125 155 

Propagation time 
tPLH 4.5 15 25 31 ns 

CLK .... Q, Q (L .... H) 
6.0 21 26 

2.0 125 155 
Propagation time 

tpHI. 4.5 15 25 31 ns 
CLK .... Q, Q (H .... L) 

6.0 21 26 

2.0 175 220 
Propagation time 

tl'I.H 4.5 22 35 44 ns 
CLR .... Q (L .... H) 

6.0 30 37 

2.0 150 190 
Propagation time 

tl'HI. 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 
Minimum pulse width 

t" 4.5 8 20 25 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 4 
Maximum clock frequency f max 4.5 30 66 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series MN7 4HC175/MN7 4HC175S 

• Switching Time Measuring Circuit and Wavefonns 

1. Measuring Circuit 

Vce 

.Sl 

~ 
D Q 

E 
,~~--(l Output 

B 
.!l 
&! 

QI--...,....--<lOutput 

2. Wavefonns 

Wavefonns-l (tTl.H' tTIlL, ts• fmax, \ 

tPLH/tPHL( CLK-Q, Q), trem, th ) 

Wavefonns-2 (tPLH/tPHL( CLR-Q, Q), tw ) 

:;;;6ns :;;;6ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC183/MN7 4HC1835 

MN74HC 183/MN74HC 1835 
Dual Carry-Save Full Adders 

• Description 
MN74HC1831MN74HC183S are dual carry-save full adders. 1: 
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 TIL lO-inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Input Output 

Cn B A I Cn+l 
L L L L L 
L L H H L 
L H L H L 

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

H H H H H 

Note: 
1. H: High level 
2. L: Low level 

• Logic Diagram 

B 

A 0----1 

Panasonic -188-

P-l 

14-pin plastic OIL package 

P- 2 

14-pin Panaflat package (50-1401 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC183/MN7 4HC183S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

InpuUoutput voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc, IGND ±50 rnA 
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 fC 
dissipation Ta=-40-+60°C 275 

MN74HC183S PD mW 
Ta=+60-+85°C Decrease to 200mW at the rate of 3.8mWfC 

• Operating Conditions 
Parameter Symbol VeC<V) Ratmg Unit 

Operating supply voltage Vee 1.4-6.0 V 

InpuUoutput VI, Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Vee=2.0V 0-1000 ns 

Input rise and faU time 4, tf Vee=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test ConditIOns Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 !LA 1.9 2.0 1.9 V 

4.5 VIH -20.0 /LA 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 /LA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 V 

6.0 -5.2 rnA 5.36 5.26 V 

2.0 20.0 /LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 !LA 0.0 0.1 0.1 V 

Output LOW votlage VOL 6.0 or 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±O.l ±1.0 /LA 

Quiescent supply current lee 6.0 VI=Vee or GND, 10=0 8.0 so. 0 !LA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC183/MN7 4HC183S 

• AC Characteristics (GND=OV, Input transistion tiem :56ns, CL =50pF) -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 

2.0 

Output rise time hLH 4.5 

6.0 

2.0 

Output fall time hHL 4.5 

6.0 

Propagation time 2.0 

A. B. Cn-->I. Cn+ 1 tpLH 4.5 
(L-->H) 

6.0 

Propagation time 2.0 

A. B. Cn-->I. Cn+ 1 tpHL 4.5 
(H ..... L) 

6.0 

• Switeliing Time MeasUring Circuit and Waveforms 

1. Measuring Circuit 

Vee 

j A 
I 

E B I CL .s 
.!! Co+ 1 

~ Cn 

ICL 

Panasonic 

min. typo 

2. Waveforms 

Output 

Output 

Positive 
Output 

Negative 
Output 

-190-

max. 

75 

15 

13 

75 

15 

13 

ISO 
30 

26 

ISO 
30 

26 

min. max. 

95 

19 os 

16 

95 

19 os 

16 

190 

38 os 

33 

190 

38 os 

33 

~6ns 



High-Speed CMOS Logic MN74HC Series MN7 4HC194/MN7 4HC194S 

MN74HC 194/ MN74HC 1945 
4-Bit Bidirectional Universal Shift Register 

• Description 
P-3 MN74HCl94IMH74HCl94S 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 OA to 0 0 ), left shift (from 0 0 to OA), and clock stop. 
Synchronized parallel load is executed by applymg four-bit data to 
the parallel input, when both mode control inputs SO and Sl 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 Sl is "L". When 16-pm plastiC OIL package 

SO is "L" and Sl is "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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 

16-pin Panaflat package (50-160) 

Same pin configuration and function as the standard 54LS174LS 
logic family. 

Pin Configuration (top view) 

CLR IT ~ ::mVcc 
lIT l.-L QA m, SRSI 2 - SRSI - 15 QA 

A IT -A QB - :B)QB 

B 11 -B Qc - YQc 

C IT -C Qn - :gjQn 

D [§: c- D CLK - TIJCLK 

SLSIII t- SLSISl_ IQISI 

GND[! ~ ]]so 

• Truth Table 

Input Output 

Mode Parallel 
CLR CLK SLSI SRSI QA QB Qc Qn 

SI SO A B C D 

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 Q .. QCo Qno 

H H H ..f X X a b c d a b c d 

H L H ..f X H X X X X H QAo QBo Qco 

H L H ..f X L X X X X L QAo QBo Qco 

H H L J H X X X X X QBo Qco Qno H 

H H L ..f L X X X X X QBo Qco QDo L 

H L L X X X X X X X QAo Q .. QCo Qno 

Note: I. H: HIGH 2. L: LOW 3. x: Either H or L, it doesn't matter 
4. f: Rise from "L" to "H" 5. a, b, c, d: Input level of A, B, C, D on the normal condition 
6. OAlh OBO, Om, ODO: OA, OB, Oc, 00 level prion to the determination of input conditions shown in table. 
7. OAn, OBo, OCo' ODo: OA, OB, Oc, 0 0 level before trasmition 
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High-Speed CMOS Logic MN74HC Series MN7 4HC194/MN7 4HC194S 

• Logic Diagram 

CLR.~ __ ----------------~ 

SRSI.""?~-r===;==c) 
A 

~------------------~<r~~~Sl 

~--------------------~~~~~~SO 

• 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 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. k\1> ±50 rnA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC194 PI> mW 

Power Ta=+60-+85 "C Decrease to 200mW at the rate of BmW I"C 
dissipation 

MN74HC194S 
Ta=-40-+60"C 275 

PI> mW 
Ta=+60-+85"C Decrease to 200mW at the rate of3.8mWI"C 

• Operating Conditions 

Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.VO O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 rls 

Input rise and fall time t r • t£ 4.5 0-500 ns 

6.0 0-400 ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC194/MN7 4HC194S 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25'C Ta=-40-+85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage ViH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -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 VIH 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 V 

4.5 VIL 4.0 mA 0.32 0.37 

6.0 5.2 mA 0.32 0.37 

Input current Ir 6.0 VI=VCC or GND ±0.1 ±1.0 pA 
Qwescent supply current Icc 6.0 VI=Vce or GND. 10=0 8.0 80.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+85'C Unit 
(V) 

min. typo 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 trIne 
2.0 125 155 

CLK-+Q (L-+H) tpl.H 4.5 25 31 ns 

6.0 21 26 

Propagation trIne 2.0 125 155 

CLK-+Q (H-+L) tpHI 4.5 25 31 ns 

6.0 21 26 

2.0 125 155 Propagation time 
4.5 25 t"HI 31 ns 

CLR-+Q (H-+L) 
6.0 21 26 

2.0 100 125 
Mnnmum pulse Wldtb 

til 4.5 20 25 ns 
CLK. CLR 

6.0 17 21 
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High-Speed CMOS Logic MN74HC Series MN7 4HC194/MN7 4HC194S 

• AC Characteristics (Cont'd) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+85t Unit 
(V) min. typo 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 tJIne t rem 4.5 25 31 ns 

6.0 21 26 

2.0 6 4 

Maximum clock frequency f max 4.5 30 24 MHz 

6.0 35 28 

• SWitching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

2. SWitching Waveforms 

~6ns 

SO.S1 

CLK 

Data Input 
(A.B.C,D) ---t~--~~ 
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High-Speed CMOS Logic MN74HC Series MN7 4HC194/MN7 4HC194S 

• Typical Operating Conditions 

CLK 
1 

~::~r'-t:~:------------1-l-____________________ __ 
Sl--:h ... "1-I _____ -1 

---' 1 - I 
CLR~~:~:~----------~~---------+---------, 

R : I II r-1 
--~I-rl-+i~' ~---------+-+---------~ 

1 : I 

I 
i--Shift Left-'--Inhibit~et 
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High-Speed CMOS Logic MN74HC Series MN7 4HC195/MN7 4HC195S 

MN74HC 195/MN74HC 1955 
4-Bit Parallel Shift Register 
• Description 
MN74HC195/MH74HC195S are four-bit parallel shift registers 
composed of parallel input, parallel output, J-K serial input, 
shiftlload control input, and direct clear input. This shift register 
operates in two modes, parallel load and OA to 0 0 , Parallel 
loading is executedy putting in four-bit data to a parallel input, and 
setting ·"L" to the shiftlload 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 shiftlload 
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 
a J-K, 0, or toggle flip-flop. 
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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 

Input 

Serial Parallel 
CLR SLC CLK 

J K A B C 

L X X X X X X X 

H L f X X a b c 

H H L X X X X X 

H H f L H X X X 

H H f L L X X X 

H H f H H X X X 

H H f H L X X X 

P-3 

16-pin plastiC OIL package 

P-4 

-
16-pin Panaflat package (50-160) 

Pin Configuration (top view) 

Output 

D 
QA QB Qc QD 

X L L L L 

d a b c d 

X QAo QBo Qeo Qo. 

X QAo QAo QBn QCn 

X L QAn QBn QCn 

X H QAn QBn Qen 

X QAn QAn QBn QCn 

Note: 1. H: HIGH 2. L: LOW 3. X: Either H or L, it doesn't matter 
4. J: Rise from "L" to "H" 5. a, b, c, d: Input level of A, B, C, D on the normal condition 

QD 

H 

d 

Qo. 

QCn 

QCn 

QCn 

QCn 

6. OAO, OBO, Oco, 0 00: OA, OB, Oe, 0 0 level prion to the determination of mput conditions shown in table. 
7. OAn, OBn, Oen, OOn: OA, OB, Oe, 0 0 level before trasmition 
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High-Speed CMOS Logic MN74HC Series 

• Logic Diagram 

CLRo--G~---------------, 

J O-[:»-I[)O-----/ 

1(0-1:»--1 ~i)-----+----1 

A 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 

Ta=-40-+60't 
MN74HC195 

Power Ta=+60-+85 't 
diSSipation 

MN74HC195S 
Ta=-40-+60 ·c 
Ta=+60-+85 't 

• Operating Conditions 

Parameter Symbol 

Operating supply voltage Vee 
Input/output voltage VI.VO 
Operating temperature range TA 

Input rise and fall tune t r • tf 

Symbol 

Vu_ 

VI.VO 

11K 

10K 

In 

Icc. k,,, 
Tstg 

p" 

p" 

Vec(V) 

2.0 

4.5 

6.0 

-197-

MN7 4HC195/MN7 4HC195S 

D Q Qn 

CLK 

CLRQ <h 

if> 
CLK 

if, 

SLC 

Rating Unit 

-0.5-+7.0 V 

-0.5- Vee +0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 't 

400 
mW 

Decrease to 200mW at the rate of 8mW I"C 

275 
mW 

Decrease to 200mW at the rate of 3.8mW I"C 

Rating Unit 

1.4-6.0 V 

O-Vee V 

-40-+85 't 

0-1000 ns 

0-500 os 

0-400 ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC195/MN7 4HC195S 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25'C Ta=-40-+B5t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 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 pA 2.0 0.1 0.1 

4.5 VIH 20.0 pA 4.5 0.1 0.1 

Output LOW voltage VOl. 6.0 or 20.0 pA 6.0 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 II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

Quiescent supply current Ice 6.0 VI= Vee or GND. 10=0 8.0 80.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+B5t Unit 
(V) 

min. typo max. min. max. 

2.0 75 95 

Output rise time tTl.H 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 

tpU! 4.5 25 31 ns 
CLK-Q (L-H) 6.0 21 26 

E Propagation time 2.0 125 155 

CLK-Q (H-L) tPHL 4.5 25 31 ns 

6.0 21 26 

2.0 150 190 
E Propagation time 

4.5 30 38 
CLK-Q (L-H) 

tpu! ns 

6.0 26 33 

E Propagation time 
2.0 150 190 

CLK-Q (H-L) 
tPHL 4.5 30 38 ns 

6.0 26 33 

2.0 125 155 
E Propagation time 

4.5 25 31 tPHL ns 
CLR-Q (H-L) 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series 

• AC/Characteristics (Cont'd) 

Parameter Symbol Vee Test ConditIons (V) 

2.0 
MlIlllllum pulse width 

tw 4.5 
CLK, CLR 

6.0 

2.0 

Mmimum Set-up tIme t.u 4.5 

6.0 

2.0 

Mmimum Hold time th 4.5 

6.0 

2.0 

Minimum recovery tIme trem 4.5 

6.0 

2.0 
Maxrrnum clock 

fmax 4.5 
frequency 

6.0 

• Switclnng Tune Measuring Circuit and Waveforms 

1. Measuring Circmt 

Vee 

Q, 
.S! A :@ QB 

2. Waveforms 

CLR 

min. 

6 

30 

35 

E B Input 
(A.B.C.D.] .R) 

.8 
C Qc 

... D .£ 
~ ] SLC 

R 
CLR Qu 

;CL 

Output Q 

-199-

MN7 4HC195/MN7 4HC1955 

Temperature 

Ta=25"C Ta=-40-+85t Unit 

typo max. min. max. 

100 125 

20 25 ns 

17 21 

100 125 

20 25 ns 

17 21 

- 0 0 

- 0 0 ns 

- 0 0 

75 95 

15 19 ns 

13 16 

4 

24 MHz 

28 
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High-Speed CMOS Logic MN74HC Series 

• Typical Operating Conditions 

CLK 

CLR 

K_-t-_--' 

MN7 4HC195/MN7 4HC195S 

LI......J' SLC 

l A-~-----+--------------~~~~-------------Pu~~ B L: 
Data ~ 

C IH:, I '_-+-_______ __ 
Inputs L I 

Outputs l~~~~!-: ----i--...,j 
Qc ___ .~,---~,---~ 
QD:=~~ __ _+,-----~ 

I , 

I I' 
Reset 
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High-Speed CMOS Logic MN74HC Series MN7 4HC221/MN7 4HC221 S 

MN74HC221/MN74HC221S 
Dual Monostable Multivibrators with Clear 

• Description 
MN74HC221!MN74HC22IS are dual monostable multivibrator. 
Trigger mput IS triggered on falling edge of A input and rismg 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 margm equivalent to a standard 
CMOS, and an operation speed of LS TTL. LS TTL IO-inputs can 
be directly driven. Resistors and dIodes are provIded 10 Vee and 
GND to protect the mput/output from damage by statIc electncity. 
Same pin configuration and function as the standard 54LS174LS 
logic famIly. 

• Truth Table 

CLEAR 

L 

X 

X 

H 

H 

...r 
Note: 
H : High level 
L: Low level 

Input 

A 

X 

H 

X 

L 

'-
L 

Output 

B Q 
X L 

X L 

L L 

...r fl_ 

H JL 

H JL 

X : Either H or L, it doesn't matter 
'-: fall from H to L 
...r: use from L to H 
JL': one HIgh level pulse 
U : one Low level pulse 

• Logic Diagram external mounting 
constant r---------, 

I I 

: ,-.J 1--t--W1.-+-4 
I 

~-_.J---L.:,vcc 

Q 

Bo----I---lL.........., 

Clear o----~---<Ii CLR 

Q 
H 

H 

H 

1..J 

U 

U 

-201-

P-3 

16·pm plastiC DIL package 

P-4 

-
16-pm Panaflat package (SO·16D) 

Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN74HC221 IMN74HC221 S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage VeL -0.5- +7.0 V 

Input/output voltage VI. Vn -0.5- VLL +0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current In ±25 rnA 

Supply current IcL. k,,) ±50 rnA 

Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC221 PI) mW 

Power Ta=+60-+85'C Decrease to 200mW at the rate of 8mW I"C 
diSSipation Ta=-40-+60'C 275 

MN74HC221S PI) mW 
Ta=+60-+85 'C Decrease to 200mW at the rate of 3. 8mW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 2.0-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 
Input nse and fall time 

4.5 0-500 tr. tf ns 
A,CLR 

6.0 0-400 ns 

external timing resistance Rext 5-1000 kO 

external timmg capacitance Cext no limit pF 

wiring capacitance Rext/Cext 0-50 pF 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee 
Ta=25'C Ta=-40-+85t Unit (V) VI In 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 
Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIl. - 4.0 rnA 3.86 3.76 

6.0 - 5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIl. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 V,=Vcc or GND ±0.1 ±1.0 pA 

RextlCext pin V,=VIH or VII 
±5.0 pA Ioz 6.0 ±0.5 

leak current Vo=Vcc or GND 

Quiescent supply current Icc 6.0 VI=VLL or GND. 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC221 IMN7 4HC221 5 

• AC Characteristics (GND-OV Input transition time ~6ns CL =50pF) - - , 

Temperature 

Parameter Symbol Vee 
Test CondItions Ta=25'C Ta=-40-+BO'C Unit 

(V) 
min. typo min. max. max. 

2.0 27 75 95 
Output nse tune hLH 4.5 10 15 19 ns 

6.0 8 13 16 

2.0 20 75 95 

Output fall time tTHL 4.5 8 15 19 ns 

6.0 6 13 16 

2.0 76 250 315 
Propagation tune 

tPLH 4.5 28 50 63 ns 
A,B,CLR-Q,(L-H) 

6.0 20 43 54 

2.0 83 250 315 
Propagation time 

tPHL 4.5 29 50 63 ns 
A,B,CLR-Q,(H-L) 

6.0 22 43 54 

2.0 47 150 190 
Propagation tune 

tpLH 4.5 16 30 38 ns 
CLR-Q, Q (L-H) 

6.0 15 26 33 

2.0 44 150 190 
Propagation time 

t pHL 4.5 16 30 38 ns 
CLR-Q, Q (H-L) 

6.0 15 26 33 

2.0 
Cext=O 

ns Propagation tIme tW(OUTI 4.5 78 
Rext=5kO 

6.0 -
2.0 

Propagation time tW(QVTI 4.5 
Cext=1000pF 

4.8 j1S 
Rext=10kO 

6.0 -

2.0 100 125 
Minimum pulse WIdth 

tWIINI 4.5 9 20 25 ns 
A, B 

6.0 34 21 

2.0 200 250 
MinmlUm pulse WIdth 

4.5 21 40 50 ns tWIINI 
CLR 

6.0 34 43 

• SWltclung Time Measuring CIrcuit and Waveforms 

1. Measuring Circuit 2. Wavefonns 

Vee 

A 
Vee 

~ B 
f3 

Output 

~ " 
ICL 

CLR . 
S ~ 

.... 
~ Q Output Q 
'" ~ 

I CL 
Q 
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High-Speed CMOS Logic MN74HC Series MN7 4HC237 IMN7 4HC237S 

MN74HC237/MN74HC237S 
3-to-8 Line Decoder with Address Latches 

• Description 
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 Gl is "H" and G2 is "L", the output 
depending on A, Band C inputs become "H", and all other 
outputs become "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 minimum. LS TTL lO-inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Input 

Output 
Enable Select 

GL Gl G2 C B A YO 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 
L H L L L L H L L L L L L L 
L H L L L H L H L L L L L L 
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 
L H L H L L L L L L H L L L 
L H L H L H L L L L L H L L 
L H L H H L L L L L L L H L 
L H L H H H L L L L L L L H 

H H L x x x Output corresponding to stored 
address, L: all others, H 

Note: 
1. H: HIGH level 
2. L: LOW level 
3. x: Either HIGH or LOW; doesn't matter 

• Logic Diagram 
A 

B 

C 

GL 

GI 

G2 

Panasonic -204-

P-3 

16-pm plastIC OIL package 

P- 4 

-
16-pm Panaflat package (SO·160) 

Pin Configuration (top view) 

YO 

YI 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 



High-Speed CMOS Logic MN74HC Series MN7 4HC237 IMN7 4HC237S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Umt 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic dIode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc, IGND ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HC237 PD mW 

Power Ta=+60-+B5°C Decrease to 200mW at the rate of BmW I"C 
dissipation Ta=-40-+60°C 275 

MN74HC237S PD mW 
Ta=+60-+B5°C Decrease to 200mW at the rate of 3. BmW I"C 

• Operating Conditions 
Parameter Symbol VcC<V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vce V 

Operatmg temperature range TA -40-+B5 °C 

Vee=2.0V 0-1000 ns 

Input nse and faU tune teo tr Vee=4.5V 0-500 ns 

Vcc=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test ConditIons Temperature 

Parameter Symbol Vee Ta=25°C Ta= -40- +B5°C Umt (V) VI 10 
Umt mm. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 ,..A. 1.9 2.0 1.9 V 

4.5 VIH -20.0 /LA 4.4 4.5 4.4 V 

Ouptut HIGH voltage VOH 6.0 or -20.0 /LA 5.9 6.0 5.9 V 

4.5 VrL -4.0 rnA 3.86 3.76 V 

6.0 -5.2 rnA 5.36 5.26 V 

2.0 20.0 /LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 /LA 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 /LA 0.0 0.1 0.1 V 

4.5 VII. 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current Ir 6.0 Vr=Vee or GND ±0.1 ±1.0 /LA 
Quiescent supply current Icc 6.0 VI=Vee or GND, 10=0 B.O BO.O /LA 
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High-Speed CMOS Logic MN74HC Series MN74HC237 IMN74HC237S 

• AC Characteristics (GND=OV, Input transistion tiem ;;:6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Urut (V) 
mm. typo max. min. max. 

2.0 22 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 48 150 190 

A, B, C-Y tpLH 4.5 22 30 38 ns 
(L->H) 

6.0 20 26 33 

Propagation time 2.0 40 150 190 

A, B, C-Y tpHL 4.5 23 30 38 ns 
(H ...... L) 

6.0 20 26 33 

Propagatlon time 2.0 47 150 190 

GL->Y tpLH 4.5 22 30 38 ns 
(L->H) 

6.0 19 26 33 

Propagation tune 2.0 50 150 190 

GL->Y tpHL 4.5 20 30 38 ns 
(H->L) 

6.0 18 26 33 

Propagatlon tlme 2.0 34 150 190 

G1->Y PLH 4.5 17 30 38 ns 
(L->H) 

6.0 15 26 33 

Propagatlon time 2.0 33 150 190 

G1 ...... Y tpHL 4.5 17 30 38 ns 
(H ...... Y) 

6.0 15 26 33 

fI:opagation tune 2.0 33 125 155 

G2->Y tpLH 4.5 17 25 31 ns 
(L->H) 

6.0 16 21 26 

fI:opagation time 2.0 32 125 155 

G2->Y tpHL 4.5 17 25 31 ns 
(H->L) 

6.0 16 21 26 

2.0 ~6 100 125 
Mmunum pulse width 

tw 4.5 ~6 20 25 ns GL 
6.0 ~6 17 21 

Minimum 2.0 17 100 125 

Set-uptlme t,u 4.5 3 20 25 ns 
A,B,C 

6.0 2 17 21 

2.0 - 75 95 
Minimum Hold time 

th 4.5 - 15 19 ns 

6.0 - 13 16 
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High-Speed CMOS Logic MN74HC Series 

• SWltchmg Tune Measunng CIrcuIt and Wavefonns 

1. Measurmg CIrCUIt 

Vee Vee 

..!! Gl 
~ A 
-5 
£l B 

Y 
.B c 
.... GL ~ ... (;2 ..: 

Vee Vee 

..!! Gl ..c 
i3 A 

E B 
Y 

.B C 
.... GL ~ ... (;2 ..: 

Output 

Output 

2. Waveforms 

:£6ns :£6ns 

Input 

Output 

(Positive) 

2. Wavefonns 

:£6ns 

A'B'C.~% 
10% 
t,u 

Q 
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High-Speed CMOS Logic MN74HC Series MN7 4HC238/MN7 4HC238S 

MN74HC238/MN74HC2385 
3-to-8 Line DecoderlDemultiplexer 

• Description 
MN74HC238/MN74HC238S are high-speed 3-to-8 decoder/ 
demultiplexer decoding one of eight output lines depending on the 
condition of three select inputs (AO, Al and A2) and threes enable 
inputs (EI, E2 and E3). The enable input consists of an active 
LOW of 2 inputs and active HIGH of I-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 lO-inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protectIOn 
of the input/output against damage by static electriCity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Input 

EI E2 E3 A2 Al AO YO YI 

H x x x x x L L 

x H x x x x L L 

x x L x x x L L 

L L H L L L H L 

L L H L L H L H 

L L H L H L L L 

L L H L H H L L 

L L H H L L L L 

L L H H L H L L 

L L H H H L L L 

L L H H H H L L 

Note: 1. H: HIGH level 2. L: LOW level 
• Logic Diagram 

Al~~~rt»------, 

Eo~--~---.J 

Panasonic 

Output 

Y2 Y3 Y4 Y5 Y6 Y7 

L L L L L L 

L L L L L L 

L L L L L L 

L L L L L L 

L L L L L L 

H L L L L L 

L H L L L L 

L L H L L L 

L L L H L L 

L L L L H L 

L L L L L H 

)o-{>C>Do---<> y 7 
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p- 3 

16-pln plastIC DIL package 

p- 4 

-
16-pln Panaflat package (SO-16D) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC238/MN7 4HC238S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage V(, Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current Io ±25 rnA 
Supply current Icc. IGND ±50 rnA 
Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HC238 PD mW 

Power Ta= +60-+S5°C Decrease to 200mW at the rate of SmW fC 
dissipation Ta=-40-+60°C 275 

MN74HC23SS PD mW 
Ta=+60-+S5°C Decrease to 200mW at the rate of 3.8mW fC 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Umt 

OperatIng supply voltage Vee 1.4-6.0 V 

Input/output VI. Vo O-Vee V 

Operating temperature range TA -40-+S5 °C 

Vee=2.0V 0-1000 ns 

Inupt nse and fall time t". t( Vee=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+S5°C Unit (V) VI 10 
Unit min. typo max. mm. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 p.A 1.9 2.0 1.9 V 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 V 

6.0 -5.2 rnA 5.36 5.26 V 

2.0 20.0 p.A 0.0 0.1 0.1 V 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 p.A 0.0 0.1 0.1 V 

4.5 V1L 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 p.A 
Quiescent supply current Icc 6.0 VI=Vee or GND. 10=0 8.0 SO.O p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC238/MN7 4HC238S 

• AC Characteristics (GND=OV,lnput transistion tiem ;'ii6ns, CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditlons Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. mm. max. 

2.0 21 75 95 

Output rise time hLH 4.5 6 15 19 ns 

6.0 5 13 16 

2.0 l3 75 95 

Output faU time tTHL 4.5 5 15 19 ns 

6.0 4 13 16 

PropagatIOn time 2.0 36 150 190 

A-,>Y tpLH 4.5 13 30 38 ns 
(L->H) 

6.0 11 26 33 

Propagation tune 2.0 33 150 190 

A-,>Y tpHL 4.5 13 30 38 ns 
(H-,>L) 

6.0 11 26 33 

f!:op~1:ion time 2.0 49 150 190 

El, E2 ..... Y tpLH 4.5 16 30 38 ns 
(L->H) 

6.0 l3 26 33 

f!:op~1:ion tune 
2.0 41 150 190 

E 1, E2-'>Y tpHL 4.5 16 30 38 ns 
(H-'>L) 

6.0 13 26 33 

Propagation 1:ime 2.0 41 150 190 

E3-'>Y tpLH 4.5 15 30 38 ns 
(L->H) 

6.0 12 26 33 

Propagation tune 2.0 40 150 190 

E3-'>Y tpHL 4.5 15 30 38 ns 
(H-'>L) 

6.0 13 26 33 

• Switching Tune Measuring CirCUIt and Waveforms 

1. Measunng CrrcUlt (tpLH, tpHL) 2. Waveforms 

YO ;;>;6ns ;;>6ns 

Vcc 
Y1 Input 

AU Y2 

~ Al 
.r; A2 Y3 

~ EI Y4 
.s E2 

output{ 
... E3 Y5 ..sl 
Q) 

~ 
90% Y6 

Y7 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT238/MN7 4HCT238S 

MN74HCT238/MN74HCT2385 
3-to-8 Decoder/Demultiplexer (TTL Input) 

• Description 
MN74HCf238/MN74HCT238S are high-speed 3-to-8 decoder/ 
demultiplexer (TTL input) decodmg one of eight output lines 
depending on the condition of three select inputs (AO, Al and A2) 
and threes enable inputs (EI, E2 and E3). The input consists of an 
active LOW of 2 inputs and active HIGH of I-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 lO-inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electrIcity. Same pm 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Input 

EI E2 E3 A2 Al AO YO YI 
H x x x x x L L 

x H x x x x L L 

x x L x x x L L 

L L H L L L H L 

L L H L L H L H 

L L H L H L L L 

L L H L H H L L 

L L H H L L L L 

L L H H L H L L 

L L H H H L L L 

L L H H H H L L 

Note: 1. H: HIGH level 2. L: LOW level 
• Logic Diagram 

A2~t»C»~~------, 

Output 

Y2 Y3 Y4 Y5 Y6 Y7 
L L L L L L 

L L L L L L 

L L L L L L 

L L L L L L 

L L L L L L 

H L L L L L 

L H L L L L 

L L H L L L 

L L L H L L 

L L L L H L 

L L L L L H 

Yo 

YI 

Y2 

YJ 

Y, 

Ys 

Yb 

Y7 
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P-3 

16-pln plastiC Oil package 

P-4 

-
16-pln Panaflat package 150-160) 

Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT238/MN7 4HCT238S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage Vb Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc, It;ND ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HC238 PD mW 

Power Ta=+60-+85°C Decrease to 200mW at the rate of SmW f'C 
dissipation Ta=-40-+60°C 275 

MN74HC2385 PD mW 
Ta=+60-+S5°C Decrease to 200mW at the rate of 3. SmWf'C 

• Operating Conditions 
Parameter Symbol Vee(V) Rating Unit 

Operating supply voltage Vee 4.5-5.5 V 

Input/output VI, Vo O-Vee V 

Operating temperature range TA -40-+S5 °C 

Inupt rise and fall time 1:", tc 4.5V 0-500 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+S5°C Unit (V) VI 10 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH I 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VIL I O.S O.S V 

5.5 

4.5 VIH -20.0 !LA 4.4 4.5 

Output HIGH voltage VOH or 4.4 V 

4.5 VIL -4.0 rnA 3.S6 3.76 V 

4.5 VIH 20.0 /LA 0.0 0.1 0.1 

Output LOW voltage VOL or V 

4.5 VIL 4.0 rnA 0.32 0.37 V 

Input current II 5.5 VI=Vee or GND ±0.1 ±1.0 /LA 

Quiescent supply current Icc 5.5 VI=Vee or GND, 10=0 S.O SO.O !LA 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT238/MN7 4HCT238S 

• AC Characteristics (GND=OV. Input transistion tiem ~6ns. CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C (V) 

Output rise time hLH 4.5 

Output fall time hHL 4.5 

Propagation time 
A-+Y tpLH 4.5 
(kll) 

Propagation time 
A-+Y tpHL 4.5 
(H-+L) 

fropagation time 
El. E2-+Y tpLH 4.5 
(kH) 

froP'!lllltion time 
El. E2-+Y tpHL 4.5 
(H-+L) 

Propagation time 
E3-+Y tPLH 4.5 
(kH) 

Propagation time 
E3-+Y tpHL 4.5 
(H ...... L) 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit (tpLH. tpHL) 

YO 
Vee 

Yl 

AO Y2 
~ Al .Q 

13 A2 Y3 

~ El 
Y4 

B E2 
.... E3 Y5 Jl 
~ 

Y6 

Y7 

min. typo 

5 

4 

18 

13 

20 

16 

15 

21 

2. Waveforms 

;£6ns 

Input 

output{ __ =,.., 
90 
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Ta=-4O-+85°C Umt 

max. min. max. 

15 19 ns 

15 19 ns 

35 44 ns 

30 38 ns 

40 50 ns 

30 38 ns 

30 38 ns 

40 50 ns 

;£6ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC240/MN7 4HC240S 

MN74HC240/MN74HC240S 
Inverting Octal TRI-STATE Buffers 

• Description 
MN74HC240IMN74HC240S are high-speed inverting buffers con­
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 I G 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 TIL I5-inputs can be directly driven. 
Resistors and diodes are used in the Vee and GND in order to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LS174LS Logic 
Family. 

• Truth Table 
Input Output 

IG IA 1Y 

L L H 

L H L 

H L HI-Z 

H H HI-Z 

Note: 
HI-Z: High Impedance 

• Logic Diagram 

Al A2 

Y1 Y2 

Panasonic 

A3 

" Y3 

2G 
L 

L 

H 

H 

Input 

A4 

Y4 

Output 

2A 2Y 
L H 

H L 
L Hi-Z 

H Hi-Z 
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High-Speed CMOS Logic MN74HC Series MN7 4HC240/MN7 4HC240S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vec -0.5- +7.0 V 

Input/output voltage VI, Vo -0.5- VCt +0.5 V 

Input protection dJode current 11K ±20 mA 

Output parasItic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc. 1t.~I> ±70 mA 

Storage temperature range Tst!( -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC240 

Ta=+60-+85"C 
PI> 

Decrease to 200mW at the rate of 8mW I"C 
mW 

Power 
dissipation Ta=-40-+60"C 275 

MN74HC240S 
Ta=+60-+85'C 

PI> mW 
Decrease to 200mW at the rate of 3. 8mWI"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall tnne t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vce 

Ta=25"C Ta=-40-+85t Unit (V) VI 10 r Umt min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VB. 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 VIH -20.0 pA 4.4 4.5 4.4 
Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 Vu. -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII. 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 pA 

3-state output off state VI=VIH or VB. 
±5.0 pA Ioz 6.0 ±0.5 

current Vo=Vee or GND 

QUlescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC240/MN7 4HC240S 

• AC Characteristics (GND=OV, Input transition time ;'ii6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions 
(V) 

2.0 

Output rise time hLH 4.5 

6.0 

2.0 

Output fall time tTHL 4.5 

6.0 

2.0 
Propagation time 

4.5 tPLH 
(L-H) 

6.0 

2.0 
Propagation time 

tpHL 4.5 
(H-L) 

6.0 

2.0 
3-state propagation time 

4.5 RL= UO tPHZ 
(H-Z) 

6.0 

2.0 
3-state propagation time 

4.5 RL= 1kO tPLz 
(L-Z) 

6.0 

2.0 
3-state propagation time 

tpzH 4.5 RL= 1kO 
(Z-H) 

6.0 

2.0 
3-state propagation tune 

RL= 1kO tPZL 4.5 
(Z-L) 

6.0 

• Switching Time Measuring Circuit and Waveforms 

[1] hLH. hHL. tpLHitpHL 

l. Measuring Circuit (tpLH. tpHl) 

Output 

Ta=25'C 

min. typo 

8 

6 

8 

8 

14 

17 

12 

13 

2. Waveforms 

Input 

Output 

Panasonic -216-

Ta=-40-+85'C Unit 

max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

125 155 

25 31 ns 

21 26 

150 190 

30 38 ns 

26 33 

100 125 

20 25 ns 

17 21 

100 125 

20 25 ns 

17 21 

~~--GND 

VOH 



High-Speed CMOS Logic MN74HC Series MN7 4HC240/MN7 4HC240S 

(2J tPHZ, tPZH 

1. Measunng Circuit 2. Waveforms 

:>;6n5 ;3;6n5 

Vee 

G __ 1""0,,,,%"1"" GND 

Input ;>ci~r--~--o Output ""Vee 
Output 

Output 

(3J tPLZ, tPZL 

1. Measuring CirCUit 2. Waveforms 

See above [2] 2. for waveforms. 

Input ">c..---+--...,--o Output 
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High-Speed CMOS Logic MN74HC Series MN74HC241 IMN74HC241 5 

MN74HC241/MN74HC241S 
Octal TRI -STATE Buffer 

• Description 
MN74HC2411MN74HC24IS are high-speed non-inverted buffers 
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 1 G 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 
I5-inputs can be directly drive. Resistors and diodes ar used in the 
Vee and GND in order to protect the input/output from damage 
by static electricity. Same pin configuration and function as 
standard 45LS174LS Logic Family. 

• Truth Table 
Input Output Input Output 

IG IA IY 2G 2A 2Y 

L L L L L H,-Z 

L H H L H H,-Z 

H L Hi-Z H L L 

H H Hi-Z H H H 

Note: 
1. Hi-Z: High Impedance 

• Logic Diagram 

YI Y2 Y3 Y4 

Panasonic -218-
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20·pm plastIC OIL package 
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-
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High-Speed CMOS Logic MN74HC Series MN74HC241 IMN74HC241 5 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage V(c -0.5- +7.0 V 

Input/output voltage VI, V" -0.5- V" +0.5 V 

Input protection diode current I" ±20 rnA 
Output parasItic dIOde current 101, ±20 rnA 
Output current I" ±35 rnA 
Supply current I" , 1,,\1) :±-70 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC241 PI> mW 

Power Ta=+60-+85"C Decrease to 200mW at the rate of 8mW;oC 
diSSipation Ta=-40-+60"C 275 

MN74HC241S PI> m\\' 
Ta=+60-+85"C Decrease to 200mWat the rate of 3. 8mW;oC 

• Operating Conditions 
Parameter Symbol VcdV) Rating Unit 

Operating supply voltage V« 1.4-6.0 V 

Input/output voltage VI,V" O-VeL V 

Operating temperature range TA -40-+85 

2.0 0-1000 ns 

Input nse and fall time t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Symbol 
Vee 

Ta=25°C Ta=-40-+85'C Unit Parameter (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VrL -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±O.l ±1.0 pA 

3-state output off state loz 6.0 
VI=VlH or VIL 

±O.S ±S.O pA 
current Vo=Vcc or GND 

Quiescent supply current Icc 6.0 VI=Vce or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC241/MN7 4HC241 S 

• AC Characteristics (GND=OV Input transition time :56ns, CL =50pF) , -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+85'C Unit 
(V) 

min. typo min. max. max. 

2.0 75 95 

Output rise time tTl.H 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall time tTIlL 4.5 7 15 19 ns 

6.0 13 16 

2.0 75 95 
Propagation time 

tPLH 4.5 8 15 19 ns 
(L ..... H) 

6.0 13 16 

2.0 75 95 
Propagation time 

tPHL 4.5 7 15 19 ns 
(H ..... L) 

6.0 13 16 

2.0 125 155 
3-state propagation time 

4.5 RL=lkO 14 25 31 ns tpHz 
(H ..... Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

tPLZ 4.5 RL=lkO 11 20 25 ns 
(L ..... Z) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

4.5 RL=lkO 11 20 25 ns tpzH 
(Z ..... H) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

4.5 RL=lkO 11 20 25 ns tPZL 
(Z ..... L) 

6.0 17 21 
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High-Speed CMOS Logic MN74HC Series MN74HC241IMN74HC2415 

• Switching Time Measuring Circuit and Waveforms 

0) tTLH. tTHL. tPLH. tPHL 

1. Measuring Circuit 2. Waveforms 

Ie 
Vee 

Output 

(2) tPHZ. tPZH 

Vee 

GND 

1. Measuring Circuit 2. Waveforms (tPHZ. tPZH. tPLZ. tPZL) 

~6ns ~6ns 

Vee 
Vee 

GND 

Input >--r-~~ Output 
__ ------+---_.+--- ~Vee 

Output 

VOH 

Output 
....... ___ --' _____ ~GND 

(3) tPLZ. tPZL 

1. Measuring Cireuit 

Vee 

Input >------<>---r-oOutput 
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High-Speed CMOS Logic MN74HC Series MN7 4HC242/MN7 4HC242S 

MN74HC242/MN74HC242S 
Inverting Quad TRI -STATE Transceivers 

• Description 
MN74HC242/MN74HC242S are high-speed tri-state output, in­
verting buffers which asynchronously transfer the input 
bidirectionally through the data bus hne. 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 I5-pints 
can be directly driven. 
Resistors and diodes are used in the Vee and GND in order to 
protect the input/output from damage by static electricity. Same 
pin configuration and function as standard 54LS174LS Logic 
Family . 

• Truth Table 

Control Input Data Port Status 

GAB GBA A B 

H H OUTPUT INPUT 

L H * * 
H L H,-Z H,-Z 

L L INPUT OUTPUT 

Note: 
l. *: When the transceiver operates bl-dlrectlOnally at the same 

time. destructive oSCillatIOn might occur. 
2. Hi-Z: High Impedance 

• Logic Diagram 

GAB 

r -, 
I I 

A 

I 

L .J 
GBA 
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P-l 

14-pln plastiC DIL package 

P-2 

14-pln Panaflat package (50-14D) 

Pin configuration (top view) 

B 



High-Speed CMOS Logic MN74HC Series MN7 4HC242/MN7 4HC242S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI.VO -0.5- Vee +0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc. k,I> ±70 rnA 

Storage temperature range Tstg -65-+150 'c 
Ta=-40-+60"C 400 

MN74HC242 PI> rnW 
Power Ta=+60-+85'C Decrease to 200mW at the rate of 8mWI"C 
dissipatIOn Ta=-40-+60'C 275 

MN74HC242S 
Ta=+60-+85'C 

PI> rnW 
Decrease to 200m W at the rate of 3. 8mW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating UnIt 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.VO O-Vee V 

Operating temperature range TA -40-+ 85 'c 
2.0 0-1000 ns 

Input nse and fall time t r • t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25"C Ta=-40-+85'(; Unit 
(V) VI In 

Un,t min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 J1A 1.9 2.0 1.9 

4.5 VIH -20.0 J1A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J1A 5.9 6.0 5.9 V 

4.5 Vn. -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 J1A 0.0 0.1 0.1 

4.5 VIH 20.0 J1A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J1A 0.0 0.1 0.1 V 

4.5 V'L 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 V,=Vcc or GND ±0.1 ±1.0 J1A 

3-state output off state V,=VIH or V'L 
J1A Ioz 6.0 ±0.5 ±5.0 current Vo=Vee or GND 

QUiescent supply current Icc 6.0 V,=Vce or GND. 10=0 8.0 80.0 J1A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC242/MN7 4HC242S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25"C Ta=-40-+85'<: Unit 
(V) 

min. typo max. min. max. 

2.0 75 95 

Output rise time t111l 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 

2.0 75 95 
Propagation time 

tPLH 4.5 8 15 19 ns 
A .... B (L .... H) 

6.0 13 16 

2.0 75 95 
Propagation time 

tPHL 4.5 8 15 19 ns 
A .... B (H .... L) 

6.0 13 16 

2.0 75 95 
Propagation time 

tpLH 4.5 8 15 19 ns 
B .... A (L .... H) 

6.0 13 16 

2.0 75 95 
Propagation time 

tPHL 4.5 8 15 19 ns 
B .... A (H .... L) 

6.0 13 16 

2.0 150 190 
3-state propagation time 

4.5 RL= lkO 30 38 tPHZ 17 ns 
(H .... Z) 

6.0 26 33 

2.0 125 155 
3-state propagation time 

4.5 RL= lkO 15 25 31 tPLz ns 
(L .... Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

tPZH 4.5 RL= lkO 13 20 25 ns 
(Z .... H) 

6.0 17 21 

2.0 125 155 
3-state propagation time 

4.5 RL= lkO 15 25 31 tpzL ns 
(Z .... L) 

6.0 21 I 26 
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High-Speed CMOS Logic MN74HC Series 

• SwitchIng Time Measunng Circuit and Waveforms 

(1) hLH. t11lL. PLH tPHL(A-B or B-A) 

1. Measunng Circuit 

[2) tPHZ. tPZH 

1. Measuring Circuit 

G,G 

Vee 

Input Outpuf 

[3) tPLZ. tPZL 

1. Measunng Circuit 

G,G 

Vee 

Input 

2. Waveforms 

;:;;;;6n5 

Input 

2. Waveforms 

;O;6n. 

G 

Output 

Output 

2. Waveforms 

See above [2] 2. 
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MN7 4HC242/MN7 4HC242S 

~6ns 

F=---""""'I-+--- VOL 

t rL " 

;O;6n. 

Vee 

GND 

=Vcc 

VOH 

=GND 

for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC243/MN7 4HC243S 

MN74HC243/MN74HC2435 
Quad TRI-STATE Transceivers 

• Description 
MN74HC243/MN74HC243S are high-speed tri-state output and 
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 GAB 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 TIL. LS TIL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS174LS logic 
family . 

• Truth Table 

Control Inputs Data Port Status 

GAB GBA A B 

H H Output Input 

L H * * 
H L Hi-Z Hi-Z 

L L Input Output 

Note: 
1. *: If transceiver IS bl-directlOnally at the same time, destructive 

oscillation may be generated. 
2. Hi-Z: High Impedance 

• Logic Diagram 

GAB 

r -, 
I 

A 

.... ...J 
GBA 
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P-l 

14-pm plastiC OIL package 

P-2 

14·pm Panaflat package (50·140) 

Pin configuration (top view) 

B 



High-Speed CMOS Logic MN74HC Series MN7 4HC243/MN7 4HC243S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vue -0.5-+7.0 V 

Input/output voltage V"VO -0.5- Vee +0.5 V 

Input protection diode current 1,K ±20 mA 

Output parasItic dIode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc, lGXI> ±70 mA 

Storage temperature range Tstg -65-+150 't: 

Ta=-40-+60't: 400 
MN74HC243 P" mW 

Power Ta=+60-+85't: Decrease to 200mW at the rate of SmW FC 
diSSipation Ta=-40-+60't: 275 

MN74HC243S PI> mW 
Ta=+60-+85't: Decrease to 200mW at the rate of 3. SmW FC 

• Operating Conditions 

Parameter Symbol VcdV) Rating Unit 

Operating supply voltage VeL 1.4-6.0 V 

Input/output voltage V"VO O-Vee V 

Operating temperature range TA -40-+85 't: 

2.0 0-1000 ns 

Input nse and fall ttme t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol Vee 
Ta=25't: Ta=-40-+85t Unit (V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VlH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 Vll. -6.0 mA 3.S6 3.76 

6.0 -7.8 mA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

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=Vee or GND ±0.1 ±1.0 pA 

3-state output off state V,=VIH or V'L 
±0.5 ±5.0 pA Ioz 6.0 current Vo=Vee or GND 

QUIescent supply current Icc 6.0 V,=Vcc or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC243/MN7 4HC243S 

• AC Characteristics (GND=OV, Input transition time ;;a6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee Test Conditions Ta=25"C Ta=-40-+85t Unit (V) 

min. typo max. min. max. 

2.0 15 95 

Output rise time hUl 4.5 1 15 19 ns 

6.0 13 16 

2.0 15 95 

Output fall time tTIlL 4.5 6 15 19 ns 

6.0 13 16 

2.0 100 125 
Propagation time 

4.5 8 20 25 tPIJI ns 
A .... B (L .... H) 

6.0 11 21 

2.0 100 125 
Propagation time 

4.5 20 25 tPHL 6 ns 
A .... B (H .... L) 

6.0 11 21 

2.0 100 125 
Propagation time 

4.5 8 20 25 tpLH ns 
B .... A (L .... H) 

6.0 11 21 

2.0 100 125 
Propagation time 

tPHL 4.5 1 20 25 ns 
B .... A (H .... L) 

6.0 11 21 

2.0 125 155 
3-state propagation time 

tP\lZ 4:5 RL= lkO 15 25 31 ns. 
(H .... Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

4.5 RL= 1 kO 12 20 25 tpLZ ns 
(L .... Z) 

6.0 11 21 

2.0 100 125 
3-state propagation time 

tPZH 4.5 RL= lkO 9 20 25 ns 
(Z .... H) 

6.0 11 21 

3-state propagation time 
2.0 100 125 

tPZL 4.5 RL= 1 kO 10 20 25 ns 
(Z .... L) 

6.0 11 21 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

[IJ tTLH, tTHL, tPLH/tPHI (A-+B or B .... A) 

1. Measuring Circwt 

Vee 

~! 
GND ~ 

G,G 

Vee 

Output 

[2) tPHZ, tPZH 

1. Measuring Circuit 

G,G 

Vee 

Input >--.-_---0 Output 

[3) tPLZ, tPZL 

1. Measuring Circuit 

G,G 

Vee 

Input >----<>---_--0 Output 
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MN7 4HC243/MN7 4HC243S 

2. Wavefonns 

Vee 

GND 

~6ns ~6ns 

Vee 

GND 

_--+-'ri-- ""'Vee 
Output 

Output 

~ ___ .L.-__ "",GND 
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High-Speed CMOS Logic MN74HC Series MN7 4HC244/MN7 4HC244S 

MN74HC244/MN74HC244S 
Octal TRI-STATE Buffers 

• Description 
MN74HC244/MN74HC244S are high-speed non-inverted buffers 
consisting of octal tri-state outputs. High-speed operation IS 

possible for driving a large capacitance bus line owing to large 
current output. Inputs 1 G 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 TIL. LS TIL IS-inputs can 
be directly driven. Resistors and diodes are provided in V cc and 
GND to protect the input/output from damage by static electricity. 
Same pm configuration and function as the standard S4LS174LS 
logic family. 

• Truth Table 

Input Output Input Output 

IG IA IY 2G 2A 2Y 
L L L L L L 

L H H L H H 

H L Hi-Z H L Hi-Z 

H H Hi-Z H H Hi-Z 

Note: 
1. Hi-z: High impedance 

• Logic Diagram 

Yi Y2 Y3 Y4 

Panasonic -230-

P-5 

20·pm plastic DIL package 

P-6 

20-pm Panaflat package (50·20DI 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC244/MN7 4HC244S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vee+0.5 V 

Input protection dIOde current 11K ±20 rnA 
Output parasitic dIOde current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current kL, Ie,)) ±70 rnA 
Storage temperature range Tstg -65-+150 t 

MN74HC244 
Ta=-40-+60t 400 

p)) mW 
Power Ta=+60-+85t Decrease to 200m W at the rate of 8m W f'C 
dissipation Ta=-40-+60t 275 

MN74HC244S p)) mW 
Ta=+60-+85t Decrease to 200m W at the rate of 3. 8m W f'C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operatmg temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall time t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

'Test Conditions Temperature 

Parameter Symbol Vcc Ta=25t Ta=-40-+85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 }lA 1.9 2.0 1.9 

4.5 VJH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 }lA 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 VJH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vce or GND ±0.1 ±1.0 }lA 

3-state output off state VI=VIH or VIL 
±0.5 ±5.0 }lA loz 6.0 current Vo=Vcc or GND 

Qwescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 }lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC2441MN7 4HC244S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions 
(V) 

2.0 

Output rise time tTI./l 4.5 

6.0 

2.0 

Output fall time h"HL 4.S 

6.0 

2.0 
Propagation time 

tPLH 4.5 
(L .... H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
(H .... L) 

6.0 

2.0 
3-state propagation time 

tPHZ 4.S RL= 1 kO 
(H .... Z) 

6.0 

2.0 
3-state propagation time 

tPLz 4.S RL= lkO 
(L .... Z) 

6.0 

2.0 
3-state propagation time 

tpzH 4.5 RL= lkO 
(Z .... H) 

6.0 

2.0 
3-state propagation time 

4.S tPZL RL= lkO 
(Z .... L) 

6.0 

• Switching Time Measuring Circuit and Wavefonns 

(1) tTLH, tTHL, tPLH, tPHL 

1. Measuring Circuit 

Vee 

Output 

Ta=25"C 

min. typo 

18 

9 

17 

8 

16 

8 

18 

8 

21 

13 

28 

16 

25 

12 

33 

14 

2. Wavefonns 

;:;0 60S 

Panasonic -232-

Ta=-40-+85'C Unit 

max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

IS 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

100 125 

20 25 ns 

17 21 

125 155 

25 31 os 

21 26 

;:;0605 

Vee 

GND 



High-Speed CMOS Logic MN74HC Series. MN7 4HC2441MN7 4HC244S 

(2) tPHZ. tPZH 

1. Measuring Circuit 2. Wavefonns 

;>;60. ;>;60. 

Vee 

Vee 
GND 

___ --+-..-+-- ""Vee 

Output 
Input >--r--.--O Output 

Output 

------L----""GND 

(3) tPLZ. tPZL 2. Wavefonns 

1. Measuring Circuit 
See above [2] 2. for wavefonns. 

Vee 

Input >--4--..--0 Output 
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High-Speed CMOS Logic MN74HC Series MN7 4HC245/MN7 4HC245S 

MN74HC245/MN74HC2455 
Octal TRI -STATE Transceivers 

• Description 
MN74HC245/MN74HC245S are high-speed non-inverted bi­
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 
15-inputs are directly driven. 
Resistors and diodes are provided in Vee and GND to protect the 
input/output from damage by static electricity. Same pin con­
figuration and function as the standard 54LS174LS logic family. 

• Truth Table 
Enable G D,rectIOn Control DIR OperatIOn 

L L B data to A bus 

L H A data to B bus 

H X Hi-Z 

Note: 
1. Hi-Z: HIgh impedance 
2. x· Either HIGH OR LOW; It doesn't matter 

• Logic Diagram 

G o--~----<Cl 

B O---r----< +--,--<lA 

L- __ _ 

DIR 0----"'--1 ~ 

Panasonic -234-

P-5 

20-pm plastIc OIL package 

P-6 

20'pm Panaflat package (50-200) 

Pin configuration (top viewl 



High-Speed CMOS Logic MN74HC Series MN7 4HC245/MN7 4HC245S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage V,. Vo -0.5-V" +0.5 V 

Input protection diode current I,~ ±20 rnA 
Output parasItic diode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current kc. 1,.\1) ±70 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60'C 400 
MN74HC245 

Ta=+60-+B5"C 
Po mW 

Power Decrease to 200m W at the rate of 8m W I"C 
diSSipation Ta=-40-+60'C 275 

MN74HC245S p" mW 
Ta=+60-+B5'C Decrease to 200mW at the rate of 3. BmW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage V,. Vo O-Vee V = 
Operating temperature range TA -40-+B5 "C 

2.0 0-1000 ns 

Input nse and fall tune t r • t f 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OVI 

Test Conditions Temperature 

Parameter Symbol Vec Ta=25"C Ta=-40-+B5'C Unit 
(V) V, 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 p.A 1.9 2.0 1.9 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 6.0 5.9 V 

4.5 VII. -6.0 rnA 3.86 3.76 

6.0 -7.B rnA 5.36 5.26 

2.0 20.0 p.A 0.0 0.1 0.1 

4.5 V,H 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 p.A 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 p.A 

3-state output off state VI=VIH or VII. 
±0.5 ±5.0 p.A loz 6.0 

current Vo=Vee or GND 

Quiescent supply current Icc 6.0 V,=Vc( or GND. 10=0 8.0 80.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC245/MN7 4HC245S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pFI 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25"C Ta=-40-+85t Unit (V) 
min. typo max. min. max. 

2.0 75 95 

Output rise tune 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 

2.0 75 95 
Propagation time 

tPLH 4.5 5 15 19 ns 
(L--H) 

6.0 13 16 

2.0 75 95 
Propagation time 

tPHL 4.5 5 15 19 ns 
(H--L) 

6.0 13 16 

2.0 150 190 
3-state propagatIon time 

tPHZ 4.5 RL= 1 k!l 16 30 38 ns 
(H--Z) 

6.0 26 33 

2.0 150 190 
3-state propagation time 

tPLZ 4.5 RL= 1 k!l 18 30 38 ns 
(L--Z) 

6.0 26 33 

2.0 100 125 3-state propagation time 
t PZH 4.5 RL= lk!l 12 20 25 ns 

(Z--H) 
6.0 17 21 

2.0 125 155 
3-state propagation time 

4.5 RL.= lk!l 14 25 tpzL 31 ns 
(Z--L) 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring CIrCUIt and Waveforms 

(1) hLH, hHL, tPLH, tPHL 

1. Measunng Circuit 

1 il ENG 

Vee 

Output 

(2; tPHZ, tPZH 

1. Measuring Circuit 

Vee 

Input >--....... -_._--0 Output 

(3) tPLZ, tPZL 

1. Measuring CirCUit 

ENG 

Vee 

Inputr 

GND 

Toutput 

leI 

2. Waveforms 

;:3;6n5 

~6ns 

G __ 1.."0 ... %,,. 

Output 

Output 
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MN7 4HC245/MN7 4HC245S 

;:3;6n5 

~6ns 

50% 
10% 

Vee 

GND 

Vee 

GND 

__ ---+--.-+-- ""Vee 
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High-Speed CMOS Logic MN74HC Series MN74HC251 IMN74HC251 5 

MN74HC251/MN74HC251S 
8-Channel TRI -STATE Multiplexer 

• Description 
MN74HC2511MH74HC251S 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 mput is 
selected according to the select input A, B, C combination, and 
data IS transferred to outputs Y, W. 
Adoption of a silicon gate CMOS process has made possible low 
power dissipation, a high noise margm equivalent to a standard 
CMOS, and an operation speed of LS TIL. LS TIL 15-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GNO to protect the input/output from damage by static electrIcity. 
Same pin configuration and functIOn as the standard 54LS174LS 
logic family. 

• Logic Diagram 

Data Inputs . 
DO Dl D2 D3 D4 D5 D6 D7' 

~:i:ct{~:===1:~~~:t:~=l~:h~~==tc=1=r=tc=il 
Strobeo---~~---;~~r+~~~4HH-~r+H#-U~~ 

~ 
Outputs 

• 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 01 D1 

L H L L 02 02 

L H H L 03 03 

H L L L 04 04 

H L H L 05 05 

H H L L 06 D6 

H H H L D7 D7 

PanasonlC -238-

P-3 

16·pan plastiC OIL package 

P-4 

-
16·pan Panaflat package (50-160) 

Pin configuration (top view) 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. Hi-Z: High Impedance 
3. DO, 01, ...... D7: Related D input level 



LS TTL DN? 4LS Series MN74HC251 IMN74HC251 5 

• Absolute Maximum Ratings 

Parameter Symbol RatIng Unit 

Supply voltage VIC -0.5-+7.0 V 

Input/output voltage V,.V" -0.5- V" +0.5 V 

Input protectIon diode current I,,, i:20 rnA 
Output parasitic diode current I"" ±20 rnA 
Output current I" ±25 rnA 
Supply current I" • Jr,'\]) ±50 rnA 
Storage temperature range Tstg -65-+150 'c 

Ta=-40-+60"C 400 
MN74HC251 PI) mW 

Power Ta=+60-+85'C Decrease to 200m W at the rate of 8m W fOC 
dIssipation Ta=-40-+60"C 275 

MN74HC251S 
Ta=+60-+85 'c P" m\\' 

Decrease to 200m W at the rate of 3. 8m W fOC 

• Operating Conditions 

Parameter S}mbol VcdV) Rating UnIt 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage V,.VO 0-· V«. V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns ==-:'j 

Input nse and fall tune tr.tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vu_ 

Ta=25'C Ta=-40~-+85 t UnIt 
(V) V, 10 

Unit min. typo max. mm. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VII -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VII 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 JlA 

3-state output off state VI=VIH or VII. 
i:5.0 JlA Ioz 6.0 ±0.5 

current Vo= Vcc or GND 

QUiescent supply current Iu 6.0 V,=VCl or G:-JD. 10=0 8.0 80.0 JlA 
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High-Speed CMOS Logic MN74HC Series MN74HC251/MN74HC251S 

• AC Characteristics (GND=OV, Input transition time ;:;;6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee Test Conditions Ta=25'C Ta=-40-+85'C Unit (V) 

min. typo 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 h"llL 4.5 6 15 19 ns 

6.0 13 16 

2.0 150 190 
Propagation time 

4.5 30 38 
D-+Y, W(L--H) 

tPLH ns 

6.0 26 33 

2.0 150 190 
Propagation time 

tPHL 4.5 30 38 ns 
D--Y, W(H--L) 

6.0 26 33 

Propagation time 
2.0 150 190 

tPLH 4.5 30 38 ns 
A,B,C--Y, W(L--H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 30 38 tPHL ns 
A,B,C--Y,W(H--L) 

6.0 26 33 

3-state propagation time 
2.0 100 125 

t pHZ 4.5 RL=lkO 20 25 ns 
(H--Z) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

RL=lkO 20 25 tPLZ 4.5 ns 
(L--Z) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

4.5 RL=lkO 25 tPZH 20 ns 
(Z--H) 

6.0 17 ?1 

2.0 100 125 
3-state propagation time 

4.5 RL=lkO 20 25 tp71 ns 
(Z--L) 

6.0 17 21 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH. hHL. tPLH. tPHL 

1. Measuring Circuit 

Vcc 

(2J tPHZ. tPZH 

1. Measuring Circuit 

Vee 

(3J tPLZ. tPZL 

1. Measuring Circuit 

Vee 

A 
B 
C 

A 
B 
C 

A 
B 
C 

Yt--..--OOutput 

ZCL 

1---~-oOutput 

YI-~~-oOutput 

t-~-...--o Output 

YI-+-~_-OOutput 

RL I CL 

1--~-_-oOutput 
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MN7 4HC251/MN7 4HC251 S 

2. Waveforms 

;;;6ns ;;;6ns 

...Jc~:o-~=b-t----Vee 

~=---GND 

~---+-_:-t---VOH 

Output -----1r-" 

Output---_ 
tPLLHHI_ 

/50% 
-----'-----VOL 

2. Waveforms 

;;;6ns ;;;6ns 

~=---::=~-+----Vec 

S_-:;'lO;;,%~-, ~;...;.;;o.--GND 

Output ----+--1 
Output---::::l=t 

~---~---~GND 

2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC253/MN7 4HC253S 

MN74HC253/MN74HC2535 
Dual 4-Channel TRI-STATE Multiplexers 
• Description 
MN74HC2S3IMH74HC2S3S 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 TIL. LS TIL IS-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pm configuration and function as the standard 54LS174LS 
logic family. 

• Logic Diagram 

Output 
Control IG 

Data 1 {:~~ 
lC2~----~~~~--J 

lC3 ~-;:::=:/:ilFF=L-' 

Se Ie c t { ~ o-ll'».1.d'>-1 

2C2 o---i=t:::::!::i=r~ 
Data 2{:~~ 

2C3 ~--t:l==i=r~ 

Output 2 G <>-<C>--------!..---------.J 
Control 

• Truth Table 

Input 

Select Data 
Output 
Control 

B A CO Cl C2 C3 G 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L X L 

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

Panasonic 

Output 
lY 

Output 
2Y 

Output 

Y 

Hi-Z 

L 

H 

L 

H 

L 

H 

L 

H 
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Note: 
1. X: 

P-3 

16'pln plastiC OIL package 

P-4 

-
16-pm Panaflat package (50-160) 

Pin configuration (top view) 

Output 
Control 

Select 

Either HIGH or LOW; It doesn't matter 
2. HI-Z: High impedance 



High-Speed CMOS Logic MN74HC Series MN7 4HC253/MN7 4HC253S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, V" -0.5- Vee +0.5 V 

Input protection diode current II" ±20 rnA 
Output parasitic diode current I"" ±20 rnA 
Output current I" ±25 rnA 
Supply current Icc, I..\Jl ±50 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60°C 400 
MN74HC253 Pil mW 

Power Ta=+60-+85"C Decrease to 200mW at the rate of 8mW I"C 
mssipatlOn Ta=-40-+60°C 275 

MN74HC253S Pil mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3. 8mWI"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operatmg supply voltage Vee 1.4-6.0 V' 

Input/output voltage VI,VO O-Vee V 

Operatmg temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall tune t r , t{ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vcc Ta=25"C Ta=-40-+85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VlH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL - 6.0 rnA 3,86 3.76 

6.0 - 7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 6.0 rnA 0.32 Q.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

3-state output off state 
Ioz 6.0 

VI=VlH or VIL 
±0.5 ±5.0 pA current Vo=Vee or GND 

QUIescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC253/MN7 4HC253S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Temperature 

Parameter Symbol Vee 1Test Conditions Ta=25'C Ta=-40-+85'C Unit 
(V) 

min. typo 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 

2.0 150 190 
Propagation time 

tPLH 4.5 18 30 38 ns 
A,B-Y(L-H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 17 30 38 tPHL ns 
A,B-Y(H-L) 

6.0 26 33 

2.0 150 190 
Propagation time 

tpLH 4.5 18 30 38 ns 
C-Y(L-H) 

6.0 26 33 

2.0 150 190 
Propagation time 

tPHL 4.5 17 30 38 ns 
C-Y(H-L) 

6.0 26 33 
2.0 125 155 3-state propagation time 
4.5 RL=lkO 12 25 tpHZ 31 ns 

(H-Z) 
6.0 21 26 

3-state propagation time 
2.0 125 155 

(L-Z) 
tPLZ 4.5 RI.=lkO 13 25 31 ns 

6.0 21 26 
2.0 150 190 

3-state propagation time 
tPZH 4.5 RL=lkO 17 30 38 ns 

(Z-H) 
6.0 26 33 

2.0 100 125 
3-state propagation time 

tPZI. 4.5 RI.=lkO 10 20 25 ns 
(Z-L) 

6.0 17 21 
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High-Speed CMOS Logic MN74HC Series MN7 4HC253/MN7 4HC253S 

• Switching Time Measuring Circuit and Wavefonns 

(1) tTLH. tTHL. tPLH. tPHL 

1. Measuring Circuit 

Vee 

~ A 

E B Y Output 
.s ... CO-C3 Jl 
&l RL rCL 

(2) tPHZ, tPZH 

1. Measuring Cireuit 

Vee 

~ A 

E B Y Output 
.s ... 
Jl CO-C3 

&l G rCL 

(3) tPLZ. tPZL 

1. Measuring Circuit 

Vee 

'" RL 
~ A 
-£ 
B B .s Y Output 

... 
Jl CO-C3 
'" rCL 

Il:: 

2. Wavefonns 

:;;6ns :;;6ns 

~--~~~----VOH 

Output 

Output 

2. Wavefonns 

:;;6ns ;:;;6ns 

.J,.-".,.............,,.,,.,...I:--+------- Vee 

G "F~--GND 

Output 

Output 

----...1--- =GND 

2. Wavefonns 

See above [2] 2. for wavefonns. 
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High-Speed CMOS Logic MN74HC Series MN74HC257 IMN74HC257S 

MN74HC257/MN74HC257S 
Quad 2-Channel TRI -STATE Multiplexers 

• Description 
MN74HC257IMH74HC257S 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 I5-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 
Input 

G Select A B 

H X X X 

L L L X 

L L H X 

L H X L 

L H X H 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. Hi-Z: High impedance 

• Logic Diagram 

Output 
Control Go---q~~-------, 

IAo-------r~ 

IBo---+-----r~ 

2Ao---+---+--r~ 

2Bo---+---+--r~ 

3Ao---+---+--r~ 

3Bo--4---+-r~ 

4Ao---+---+--r~ 

4Bo--4---+-r~ 

Select o----O~~>--' 

Panasonic 

Output 

Y 

Hi-Z 

L 

H 

L 

H 

IY 

3Y 

4Y 
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P-3 

16-pm plastiC OIL package 

P-4 

-
16-pm Panaflat package (SO-16D) 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC257 IMN7 4HC257S 

• Absolute Maximum Ratings 

Parameter Symbol Rating UnIt 

S\lpply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5- Vee +0.5 V 

Input protection dIode current 11K ±20 rnA 
Output parasluc dIode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Ie, , It,," ±50 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC257 p" mW 

Power Ta=+60-+85°C Decrease to 200mW at the rate of 8mW fC 
dISSIpatIon Ta=-40-+60°C 275 

MN74HC257S p" 
Decrease to 200mWat the rate of3.8mWfC 

mW 
Ta=+60-+85°C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operat:Jng supply voltage Vee 1.4-6.0 V 

Input/output voltage VI, Vo O-Vee V -Operatmg temperature range TA -40-+85 "C -
2.0 0-1000 ns 

Input nse and fall t:Jme t r . tl 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Condluons Temperature 

Parameter Symbol Vee Ta=25"C Ta=-40-+85t Unit 
(V) VI 10 

UnIt min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JiA 1.9 2.0 1.9 

4.5 VIH -20.0 JiA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JiA 5.9 6.0 5.9 V 

4.5 VII -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 JiA 0.0 0.1 0.1 

4.5 VIH 20.0 JiA 0.0 0.1 0.1 

Output LOW voltage VOl. 6.0 or 20.0 JiA 0.0 0.1 0.1 V 

4.5 VII. 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vce or GND ±0.1 ±1.0 JiA 

3-state output off state VI=VIH or VII. 
Ioz 6.0 ±0.5 ±5.0 JiA current Vo=Vee or GND 

QUiescent supply current Icc 6.0 VI=Vee or GND, 10=0 8.0 80.0 JiA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC257/MN7 4HC257S 

• AC Characteristics (GND=OV, Input transition time ;;;;6ns, Cl =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+8S'C Unit 
(V) 

min. min. typo max. max. 

2.0 75 95 

Output rise time tTUI 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall time t,lfL 4.5 6 15 19 ns 

6.0 13 16 

2.0 150 190 
Propagation time 

tPLH 4.5 13 30 38 ns 
A,B-+Y (L-H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 12 30 38 tPHL ns 
A,B-Y (H-L) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 13 30 38 tpLH ns 
S-y (L-H) 

6.0 26 33 

2.0 150 190 
Propagation time 

tPHI. 4.5 13 30 38 ns 
S-Y (H-L) 

6.0 26 33 

2.0 125 155 
3-state propagation time 

4.5 RI.=lkO 12 25 31 tPHZ ns 
(H-Z) 

6.0 21 26 

2.0 125 155 
3-state propagation time 

4.5 RI.=lkO 25 31 tpl.Z 13 ns 
(L-Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

4.5 RI.=lkO 10 20 25 tPZH ns 
(Z-H) 

6.0 17 21 

3-state propagation time 
2.0 100 125 

tPZI. 4.5 RI.=lkO 10 20 25 ns 
(Z-L) 

6.0 17 21 
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High-Speed CMOS Logic MN74HC Series 

• Switchmg Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tPLH, tpHL 

1. Measuring Circuit 

Vee 

~ 
!3 A 

E B y 
B 
~ S 
~ rCL 

(2) tPHZ, tPZH 

1. Measuring Circuit 

Vee 

Output 

A 

B VI--..,......-"-O Output 

S 

(3) tPLZ, tPZL 

1. Measuring Circuit 

Vee 

~ RL 
A 

E B Y Output 
B ... 
~ S 
OJ 

i:l': 

ICL 
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MN7 4HC257/MN7 4HC257S 

2. Waveforms 

~ns ~ns 

~~--GND 

/""---ihrr-- VOH 

Output 

Output 

"'-----'~-- VOL 

2. Waveforms 

~ns ~ns 

~="""' __ ="*=-+---- Vee 

G-~'-'I -"';'';';';;''--GND 

Output----t.:-

OutPut---::!~L 

2. Waveforms 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC258/MN7 4HC258S 

MN74HC258/MN74HC2585 
Quad 2-Channel TRI-STATE Multiplexers (Inverted Output) 

• 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 Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 

Input 

G Select A B 

H X X X 

L L L X 

L L H X 

L H X L 

L H X H 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. HI-Z: High Impedance 

• Logic Diagram 

Output 
Control G<>-<O-------, 

lA~----_r~ 

Panasonic 

IB~-~--_f~ 

2Ao----t---+-r-, 

2B~--+---+-I 

3 Ao----j---I-r, 

3B~-~-~_r~ 

4 Ao----t---+-r-, 

4B o----t---+-r-, 

Select 

Output 

Y 

Hi-Z 

H 

L 

H 

L 

IY 

2Y 

3Y 

4Y 
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16-pin plastic OIL package 

P-4 

-
16-pln Panaflat package (50-160) 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC258/MN7 4HC258S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5~+7.0 V 

Input/output voltage VI, Vo -0.5~ Vu +0.5 V 

Input protecbon diode current 11K ±20 rnA 
Output parasitic diode current 10, ±20 rnA 
Output current 10 ±25 rnA 
Supply current Iu,k,o ±50 rnA 
Storage temperature range Tstg -65~+150 °C 

Ta=-40~+60°C 400 
MN74HC258 Po mW 

Power Ta=+60~+85°C Decrease to 200m W at the rate of 8m W;oC 
diSSipation Ta=-40~+60°C 275 

MN74HC258S Po mW 
Ta=+60~+85t: Decrease to 200m W at the rate of 3. 8m W;oC 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage VCt 1.4~6.0 V 

Input/output voltage VI,V" O~Vee V 

Operating temperature range TA -40~+85 °c 

2.0 0~1000 ns 

Input nse and fall tune t r , t{ 4.5 O~500 ns 

6.0 0~400 ns 

• DC Characteristics (GND=OV) 

Test Condltlons Temperature 

Parameter Symbol 
Vee 

Ta=25°C Ta=-40-+8St Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 J1A 1.9 2.0 1.9 

4.5 VIH -20.0 J1A 4.4 4.5 4.4 
Output HIGH voltage VOH 6.0 or -20.0 J1A 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 J1A 0.0 0.1 0.1 

4.5 VIH 20.0 J1A 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 J1A 0.0 0.1 0.1 V 

4.5 VI!. 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 J1A 

3-state output off state VI=VlH or VI!. 
Ioz 6.0 ±0.5 ±5.0 J1A current Vo=Vee or GND 

QUiescent supply current Icc 6.0 VI=Vee or GND, 10=0 8.0 80.0 J1A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC258/MN7 4HC258S 

• AC Characteristics (GND=OV. Input transition time ;a6ns. CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25"C Ta=-40-+85t Unit (V) 
min. typo max. min. max. 

2.0 75 95 
Output rise time hLH 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 

2.0 150 190 
Propagation time 

4.5 12 30 38 tPLH ns 
A,s--.Y (L-H) 

6.0 26 33 

2.0 150 190 
Propagation time 

tPHL 4.5 11 30 38 ns 
A,B-Y (H-L) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 14 30 38 tpLH ns 
S-Y (L-H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 13 30 38 tpHL ns 
S-Y (H-L) 

6.0 26 33 

2.0 125 155 
3-state propagation time 

tpHZ 4.5 RI.=lkO 12 25 31 ns 
(H-Z) 

6.0 21 26 

2.0 125 155 
3-state propagation time 

4.5 RI.=lkO 14 25 31 tl'LZ ns 
(L-Z) 

6.0 21 26 

3-state propagation time 
2.0 100 125 

tl'ZH 4.5 RI =lkO 10 20 25 ns 
(Z-H) 

6.0 17 21 

3-state propagation time 
2.0 100 125 

tl'ZI. 4.5 RI =lkO 11 20 25 ns 
(Z-L) 

6.0 17 21 
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High-Speed CMOS Logic MN74HC Series MN7 4HC258/MN7 4HC258S 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH. tTHL. tPLH. tPHL 

1. Measuring Circuit 2. Waveforms 

Vee ;:;;6ns ;:;;6ns 

Vee 

..9.l GND 
~ A VOH 

~ B Y Output 
Output B ... S ..2!. 

rCL 

Output 
&! G 

----! 
(2) ----"', 

tPHZ. tPZH !; 
1. Measuring Circuit 2. Waveforms ~I 

--: = --, 
Vee 

, 

;O;6ns 

~ 
Vee 

A G 10% 

~ Output GND 
B Y 

""VLL 
S Output 

RL 

ICL 
VOL 

VOH 
Output 

=GND 

(3) tPLZ. tPZL 

1. Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 

Vee 

~ 
RL 

A 
-5 
S B Y Output 

S 

IeL 
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High-Speed CMOS Logic MN74HC Series MN7 4HC266/MN7 4HC266S 

MN74HC266/MN74HC266S 
Quad 2-Input Exclusive NOR (XNOR) Gates 

• 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 lO-inputs can be 
directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Logic Diagram (1 gate) 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 

Input/output voltage VI. Vo 

Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current Icc. Ic~1! 

Storage temperature range Tstg 

Ta=-40-+60°C 
MN74HC266 Po 

Power Ta=+60-+85°C 
dissipation Ta=-40-+60t 

MN74HC266S PI! 
Ta=+60-+85t 

Panasonic -254-

P-l 

14-pm plastic DlL package 

P-2 

14-pm Panaflat package (50-140) 

Pin configuration (top viewl 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vee+0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 t 

400 
mW 

Decrease to 200m W at the rate of 8m W Fe 

275 

Decrease to 200mW at the rate of 3.8mWFe 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC266/MN7 4HC266S 

• Operating Conditions 

Parameter Symbol VedV) RatIng UnIt 

Operatmg supply voltage Vee 1.4~6.0 V 

Input/output voltage VI.VO O~Vee V 

Operatmg temperature range TA -40~+85 'c 
2.0 0~1000 ns 

Input nse and fall tune tr.t! 4.5 0~500 ns 

6.0 0~400 ns 

• DC Characteristics (GND=OV) 
Test CondItIons Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-+85'C Unit (V) VI 10 
Unit min. typo max. mIn. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIi 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vce or GND ±0.1 ±1.0 pA 
QUIescent supply current Icc 6.0 VI=VCC or GND. 10=0 2.0 20.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vec Test CondItIons Ta=25'C Ta=-40-+85,( UnIt (V) 
min. typo max. min. max. 

2.0 25 75 95 

Output nse tune tn.H 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 tpl.H 4.5 8 15 19 ns (L--> H) 

6.0 7 13 16 

2.0 25 75 95 
PropagatIon time 
(H--> L) tPH!. 4.5 8 15 19 ns 

6.0 7 13 16 
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High-Speed CMOS Logic MN74HC Series MN7 4HC273/MN7 4HC273S 

MN74HC273/MN74HC2735 
Quad D-Type Flip-Flops with Clear 

• Description 
MN74HC2731MN74HC273S contain eight D-type flip-flops with 
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 lO-inputs are directly driven. Resistors and 
diodes are provided in Vee and GND to protect the input/output 
from damage by static electricity. Same pin configuration and 
function as the standard 54LSn4LS logic family. 

• Truth Table 
Input Output 

CLR CLK D Q 
L X X L 

H j H H 

H .-r L L 

H L X Q" 
Note: 
1 . ...I~: Data Input is transmitted to output during the rise of clock 

from ~L" to ~H". 
2. x,,: Either of ~H" and "L" will do. 
3. QIl: Q level before establishment of input Conditions shown in 

the table. 

• Logic Diagram 

CLR CLK DO Dl D2 D3 

i 

QO Ql Q2 

D4 

Q3 

Panasonic -256-

P-5 

20-pin plastic OIL package 

P-6 

20·pin Panaflat package (50·200) 

Pin configuration (top viewl 

D5 D6 D7 

Q4 Q5 Q6 Q7 



High-Speed CMOS Logic MN74HC Series MN7 4HC273/MN7 4HC273S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage V«. -0.5-+7.0 V 

Input/output voltage VI,VO -0.5- V". +0.5 V 

Input protectIon diode current II~ ±20 rnA 
Output paraSItiC diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current lu, I,,\I} ±50 rnA 
Storage temperature range Tst!( -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC273 p" mW 

Power Ta=+60-+85 'C Decrease to 200mW at the rate of 8mW f'C 
dissipation 

MN74HC273S 
Ta=-40-+60'C 275 

p" mW 
Ta=+60-+85'C Decrease to 200mW at the rate of 3. 8mW f'C 

• Operating Conditions 

Parameter Symbol VcC<V) Rating Unit 

Operating supply voltage VCL 1.4-6.0 V 

Input/output voltage VI,V" O-Vcc V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input nse and fall tIme t r , t{ 4.5 0-500 ns 

6.0 0-400 os 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vcc Ta=25'C Ta=-40-+85 'C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage Vn. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 Vn. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 
Quiescent supply current Icc 6.0 VI=VLL or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC273/MN7 4HC273S 

• AC Characteristics (GND=OV. Input transition time a6ns. CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+85'C Unit (V) 
min. typo 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 

2.0 125 155 
Propagation time 

tPLH 4.5 12 25 31 ns 
CLK .... Q (L .... H) 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 13 25 31 tpHL ns 
CLK .... Q (H .... L) 

6.0 21 26 

2.0 125 155 
Propagation time 

tPHL 4.5 14 25 31 ns 
CLR .... Q (H .... L) 

6.0 21 26 

2.0 100 95 

Minimum Set-up time t su 4.5 1 20 19 ns 

6.0 17 16 

2.0 - 0 0 

Minimum Hold time th 4.5 - 0 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 f max 4.5 30 45 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series MN7 4HC273/MN7 4HC273S 

• Switchmg Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

2. Waveforms 

Waveforms-l ( 

CLK 

Q 

CLR 

Vee 

hLH. tTHL. tsu. fmax> 
tpLH/tpHL(CLK~Q). trem. 

QI!---_---(lOutput 

Waveforms-2 (tPHL(CLR-Q). tw) 

Q 

-259- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC280/MN7 4HC280S 

MN74HC280/MN74HC280S 
9-Bit Odd/Even Parity Generator/Checker 

• Description 
MN74HC280/280S are 9-bit odd/even parity generator/checker, 
which h;ive odd/even outputs to follow odd/even parity. Word 
length can be easily expanded by cascade connection. 
All inputs are compatible with TIL logic level: O.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 TIL IO-inputs can be directly 
driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 

Input signal at HIGH level 
from data input (10-18) 

Note: 
1. H: HIGH level 
2. L: LOW level 

0, 2, 4, 6, 8 
1, 3, 5, 7, 9 

• Logic Diagram 

~) o-l>o-.... ++-I><>-f-"1-../ 

11 o--D<r-.t:t~*D 

I. o-[>o--,-t+-J>o-f 

Panasonic 

Output 

IE IO 

H 
L 

L 
H 
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14-pin plastic OIL package 

P- 2 

14-pin Panaflat package (50-140) 

Pin Configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN7 4HC280lMN7 4HC280S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Umt 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vec+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. IGNO ±50 rnA 

Storage temperature range Tstg -65-+150 °c 

Ta=-4O-+60°C 400 
MN74HC2BO Po mW 

Power Ta=+60-+B5°C Decrease to 200mW at the rate of BmWrC 
dissIpation Ta=-4O-+60°C 275 

MN74HC2BOS Po mW 
Ta=+60-+B5°C Decrease to 200mW at the rate of 3.BmWrC 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Umt 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -4O-+B5 °c --, 
Vee=2.0V 0-1000 ns 

Input rise and fall time t" tc Vee4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-4O-+B5°C Unit (V) VI 10 
Unit nun. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 /LA 1.9 2.0 1.9 V 

4.5 VIH -20.0 JLA 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 JLA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.B6 3.76 V 

6.0 -5.2 rnA 5.36 5.26 V 

2.0 20.0 /LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 JLA 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 JLA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 !LA 
Quiescent supply current lee 6.0 VI=Vce or GND. 10=0 B.O 80.0 !LA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC280/MN7 4HC280S 

• AC Characteristics (GND=OV,lnput transistion tiem ;:;;6n5, CL =50pFI 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 

2.0 

Output rise time hLH 4.5 

6.0 

2.0 

Output fall time tTHL 4.5 

6.0 

Propagation time 2.0 

I ..... .EE tpLH 4.5 
(L-..H) 

6.0 

Propagation time 2.0 

I ..... .EE tpHL 4.5 
(H ..... L) 

6.0 

Propagation time 2.0 

1 ..... 2'0 tpLH 4.5 
(L-..H) 

6.0 

Propagation time 2.0 

1 ..... 2'0 tpHL 4.5 
(H ..... L) 

6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit (tpLH. tpHU 

Vee 
J,! 

~ .EE Output 

] lCL .s 
Jl 2'0 Output 
~ 

ICL 

min. 

2. Waveforms 

Input 

output{ 

Panasonic -262-

typo max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

150 190 

30 38 ns 

30 38 

150 190 

30 83 ns 

26 33 

150 190 

30 38 ns 

26 33 

150 190 

30 38 ns 

26 33 



High-Speed CMOS Logic MN74HC Series MN7 4HCT280/MN7 4HCT280S 

MN74HCT280/MN74HCT280S 
9-Bit Odd/Even Parity Generator/Checker (TIL Input) 

• Description 
MN74HCf280/MN74HCf280S 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 lO-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 54LSn4LS logic family. 

• Truth Table 
Input signal at HIGH level 
from data input (10-18) 

Note: 
1. H: HIGH level 
2. L: LOW level 

0,2,4,6,8 
1, 3, 5, 7, 9 

• Logic Diagram 

~) O-!><>--r++-D<>-f-~-

Output 

H L 
L H 

-263-

P-l 

14-pin plastic OIL package 

P-2 

14-pin Pana!lat package (50-140) 

Pin Configuration (top view) 

Vee 

15 

14 

'-----11810 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT280/MN7 4HCT280S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vec+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc. IGNO ±50 rnA 
Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HCT280 Po mW 

Power Ta=+60-+85°C Decrease to 200mWat the rate of 8mWfC 
dissipation Ta=-40-+60°C 275 

MN74HCT280S Po mW 
Ta=+60-+85°C Decrease to 200m W at the rate of 3. 8m W FC 

• Operating Conditions 
Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vee 4.5-5.5 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Input rise and faD time 4. t( Vee=4.5V 0-500 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VlH I 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VIL I 0.8 0.8 V , 
5.5 

4.5 VlH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH or V 

4.5 VIL -4.0 rnA 3.86 3.76 V 

4.5 VlH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL or V 

4.5 VIL 4.0 rnA 0.32 0.37 V 

Input current II 5.5 VI=Vee or GND ±0.1 ±1.0 p.A 

Quiescent supply current Ice 5.5 VI=Vee or GND. 10=0 8.0 80.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT280/MN7 4HCT280S 

• AC Characteristics (GND=OV, Input transistion tiem ~6ns, CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conmtions Ta=25°C Ta=-40-+85°C (V) 

Output rise time hLH 4.5 

Output fall time hHL 4.5 

Propagatlon time 
I--->IE tpLH 4.5 
(L--->H) 

Propagation time 
I--->IE tpHL 4.5 
(H--->L) 

Propagation time 
I--->ill tpLH 4.5 
(L--->H) 

Propagation time 
I--->l:O tpHL 4.5 
(H--->L) 

• Switchmg Tune Measurmg CirCUIt and Wavefonns 

1. Measurmg CIrCUIt (tpI.H,tpHI) 

Vee 

..!.i 

.c 
~ .ffi Output 
-5 

ICL :s 
.s 
.... 
Jl .m Output ., 
~ rCL 

min. typo max. min. max. 

15 19 

15 19 

30 38 

30 38 

30 38 

30 38 

2. Wavefonn5 

Input 

';;6n5 ;;;6n5 

if.r-:~t~·7~VO:-'::'2·-::P J1.:\ l~~~ .... ____ _ 

output{ ---::::'~ 

Unit 

ns 

ns 

ns 

ns 

os 

ns 

-265- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC352/MN7 4HC352S 

MN74HC352/MN74HC3525 
Dual 4-Input Multiplexers (Inverted Output) 

• Description 
MN74H3521352S are dual 4-input multiplexers which transfer one 
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 TIL. LS TIL lO-inputs can 
be directry driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Truth Table 
Select 

Data Inputs Enable 
Inputs 

B A CO Cl C2 C3 G 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L X L 

H L X X H X L 

H H X X X L L 

H H X X X H L 

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

• Logic Diagram 

Enable IGo-·(D_------~-r-..... 

Data 1 {:~~ o-----+=1f::+::$~U lC2 

lC3o--~~====~~=f~t-J 
Select { ! o--Do-.,rl~-+-i 

Data 2{:~~ 
2C2°-----i=l==I=:l=r1 

. 2C3~~======~~~~~~ Enable 2Go-

Panasonic 

Output 

Y 

H 

H 

L 

H 

L 

H 

L 

H 

L 

lY 
Output 

2Y 
Output 

-266-

P-3 

16'pin plastic OIL package 

P-4 

-
16-pln Panaflat package (50-160) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC352/MN7 4HC352S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,V O -0.5- Vee +0.5 V 

Input protection diode current II~ ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current ke, I,,\1l ±50 rnA 
Storage temperature range Tstg -65-+150 "C 

MN74HC352 
Ta=-40-+60"C 400 

PIl mW 
Power Ta=+60-+85 "C Decrease to 200mW at the rate of 8mW I"C 

dissipation Ta=-40-+60"C 275 
MN74HC352S PIl mW 

Ta=+60-+85 "C Decrease to 200mW at the rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,V" O-Vee V = Operating temperature range TA -40-+85 "C 
--' 2.0 0-1000 ns 

Input rise and faU time t r , tr 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25"C Ta=-40-+B5t Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 V,=Vee or GND ±0.1 ±1.0 pA 
Quiescent supply current Icc 6.0 V,=Vec or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC352/MN7 4HC352S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditlons Ta=2S"C 
(V) 

min. typo 

2.0 

Output rise time tTLH 4.S 8 

6.0 

2.0 

Output fall time tTHL 4.S 6 

6.0 

2.0 
Propagation time 

4.5 18 
A, B-+Y (L-+H) tPLH 

6.0 

2.0 
Propagation time 

tPHL 4.5 17 
A, B-+Y (H-+L) 

6.0 

2.0 
Propagation time 

4.5 17 tpLH 
G-+Y (L-+H) 

6.0 

2.0 
Propagation time 

4.5 17 tPHL 
G-+Y (H-+L) 

6.0 

2.0 
Propagation time 

tPLH 4.5 19 
C-+Y (L-+H) 

6.0 

2.0 
Propagatiop. time 

4.5 20 tl'HL 
C-+Y (H-+L) 

6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 2. Switching Waveforms 

Vee 

.Sl 

~ A Input 

E B 

CO-C3 Y Output 
B .. 
.al G 
~ 

output{ 

Panasonic -268-

Ta=-40-+85'C Unit 

max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

IS 19 ns 

13 16 

150 190 

30 38 ns 

26 33 

150 190 

30 38 ns 

26 33 

150 190 

30 38 ns 

26 33 

150 190 

30 38 ns 

26 33 

175 220 

35 44 ns 

30 37 

175 220 

35 44 ns 

30 37 



High-Speed CMOS Logic MN74HC Series MN7 4HC353/MN7 4HC353S 

MN74HC353/MN74HC3535 
Dual 4-Channel TRI -STATE Multiplexers (Inverted Output) 
• 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 rcgardless 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 IS invertcd 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 I5-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logiC family. 

• Logic Diagram 
Output 
Control IG 0---<1>---;-------, 

{ :~~ <>-----++++--I-
Data 1 

lC2~----_+~~~_/ 

lC3~----_+~~~_/ 

Select { ! o-t.>-r<t>-i-+ 

{

2CO 

2Clo------++++4-r~ 

Data 2 
2C2°----i=t==t=Ef, 

2C3~--~~-~---, 

Output 
Control 2GO---<I>---...... ----J 

• Truth Table 
Input 

Select Data Output 
Control 

B A CO Cl C2 C3 G 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L X L 

H L X X H X L 

H H X X X L L 

H H X X X H L 

Output 
lY 

Output 
2Y 

Output 

y 

HI·Z 

H 

L 

H 

L 

H 

L 

H 

L 

-269-

P-3 

16-pln plastIC OIL package 

P-4 

-
16-pin Panaflat package (50-160) 

Pin configuration (top view) 

Output IG 1 
Control 

Output 1 Y 7 

Note: 
I. X: Either HIGH or LOW; it doesn't matter 
2. Hi-Z: High impedance 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC353/MN7 4HC353S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,Vo -0.5- VCL +0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc, r..~" ±50 rnA 
Storage temperature range Tstg -65-+150 t: 

Ta=-40-+60 'c 400 
MN74HC353 p" mW 

Power Ta=+60-+S5 t: Decrease to 200mW at the rate of 8mW I"C 
dissipation Ta=-40-+60,,(: 275 

MN74HC353S p" mW 
Ta=+60-+85t: Decrease to 200mW at the rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vec 1.4-6.0 V 

Input/output voltage VI,VO O-Vec V 

Operating temperature range TA -40-+85 t: 

2.0 0-1000 ns 

Input rise and fall bme t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-+85'C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII, 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 Vo, -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII, 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 pA 

3-state output off state 
Ioz 6.0 

VI=VIH or VII, 
±O.5 ±5.0 pA current Vo=V('c or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 S.O SO.O pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC353/MN7 4HC353S 

• AC Characteristics IGND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25'C Ta=-40-+85t Unit 

min. typo max. min. max. 

2.0 75 95 

Output nse tune tTLH 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall tune tTIlL 4.5 6 15 19 ns 

6.0 13 16 

2.0 150 190 
Propagation time 

4.5 18 30 38 tPLH ns 
A.B .... Y (L .... H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 17 30 38 tpHL ns 
A.B .... Y (H .... L) 

6.0 26 33 

Propagation tune 
2.0 175 220 

C .... Y (L .... H) 
tPLH 4.5 19 35 44 ns 

6.0 30 37 

Propagation time 
2.0 150 190 

tPHL 4.5 18 30 38 ns 
C .... Y (H .... L) 

6.0 26 33 

II 
!" 

2.0 125 155 
3-state propagation time 

4.5 RL=lkO 15 25 31 tPHZ ns 
(H .... Z) 

6.0 21 26 

2.0 125 155 
3-state propagation time 

tPLZ 4.5 RL=lkO 15 25 31 ns 
(L .... Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

4.5 RL=lkO 11 20 25 tPZH ns 
(Z .... H) 

6.0 17 21 

2.0 175 220 
3-state propagation time 

t PZL 4.5 RL=lkO 19 44 35 ns 
(Z .... L) 

6.0 30 37 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

(1) tTLH, tTHL, tpLH, tPHL 

1 Measuring Circuit 

Vee 

~ 
E 
B ... 
Jl 
~ 

(2) tpHZ. tPZH 

1. Measuring Circuit 

Vee 

(3) tPLz, tPZL 

1. Measuring Circuit 

VeL 

~ 
E 

A 

B 

CO-C3 

A 

B 

A 

B 

G 

CO-C3 

y 

Y 

Output 

rCL 

Output 

RLICL 

RI 

Output 

rCI 

MN7 4HC353/MN7 4HC353S 

2. Wavefonns 

;;>6ns 

Input 
'I----GND 

Output 

Output 

---........ ~--VOL 

2. Wavefonns 

G 

==Vec 
Output 

VOL 

VOH 
Output 

==GND 

2. Wavefonns 

See above [2] 2. for wavefonns. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC365/MN7 4HC365S 

MN74HC365/MN74HC3655 
Hex TRI-STATE Buffers 

• 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 I and G 2) 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 54LS174LS logic family. 

• Truth Table 

Input Output 

G1 G2 A Y 

H X X H,-Z 

X H X H,-Z 

L L H H 

L L L L 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. Hi-Z: High impedance 

• Logic Diagram 

1 
YI )"2 Y3 Y4 Y5 
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P-3 

16·pm plast,c OIL package 

P-4 

-
16·pm Panaflat package (50·160) 

Pin configuration (top view) 

Y6 
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High-Speed CMOS Logic MN74HC Series MN7 4HC365/MN7 4HC365S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5- Vee +0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current Ic(., I(;~I> ±70 rnA 
Storage temperature range Tstg -65-+150 t 

Ta=-40-+60t 400 
MN74HC365 PI> mW 

Power Ta=+60-+B5 t Decrease to 200mWat the rate of BmWrC 
dissipation Ta=-40-+60t 275 

MN74HC365S PI> mW 
Ta=+60-+B5t Decrease to 200mWat the rate of 3. BmWrC 

• Operating Conditions 
Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input rise and fall time t r , tl 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25t Ta=-40-+85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 
Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 J.lA 1.9 2.0 1.9 

4.5 VIH -20.0 J.lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.lA 5.9 6.0 5.9 V 

4.5 Vu. -6.0 rnA 3.B6 3.76 

6.0 -7.S rnA 5.36 5.26 

2.0 20.0 J.lA 0.0 0.1 0.1 

4.5 VIH 20.0 J.lA 0.0 0.1 0.1 

Output LOW voltage VOl. 6.0 or 20.0 J.lA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.B rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±O.l ±1.0 J.lA 

3-state output off state 
Ioz 6.0 

VI=VIH or VIL 
±0.5 ±5.0 J.lA current Vo=Vcc or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 S.O SO.O J.lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC365/MN7 4HC3655 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee Test Conditions 
(V) 

2.0 

Output nse time hLH 4.5 

6.0 

2.0 

Output fall time tll/L 4.5 

6.0 

2.0 
PropagatIOn time 

tPLH 4.5 
(L ..... Hl 

6.0 

2.0 
Propagation time 

tPHL 4.5 
(H ..... L) 

6.0 

2.0 
3-state propagation tune 

4.5 RL= lkO tPHZ 
(H ..... Z) 

6.0 

2.0 
3-state propagation tune 

4.5 RL= lkO tPLZ 
(L ..... Z) 

6.0 

2.0 
3-state propagation time 

4.5 RL= lkO tPZH 
(Z ..... H) 

6.0 

3-state propagation time 
2.0 

tPZL 4.5 RL= lkO 
(Z ..... L) 

6.0 

• SwitchIng Time Measuring Circuit and Waveforms 

(1) tTLH. tTHL. tPLH. tPHL 
l. Measunng CirCUit (tpLH. tpHL) 

Output 

-275-

Ta=25'C 

min. typo 

7 

6 

8 

7 

12 

16 

11 

13 

2. Waveforms 

:;O;6ns 

Ta=-40-+85'C Unit 

max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

100 125 

20 25 ns 

17 21 

125 155 

25 31 ns 

21 26 

100 125 

20 25 ns 

17 21 

100 125 

20 25 ns 

17 21 

:;O;6ns 

Vee 

GND 
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High-Speed CMOS Logic MN74HC Series MN7 4HC365/MN7 4HC365S 

(2) tPHZ. tPZH 

1. Measuring Circuit 2. Wavefonns 

:o6n5 :;;;6n5 

Vee 

GND 

>--,---,-() Output Output 

VOH 
Output 

~-------L----~GND 

(3) tpu!tPZL 

1 1. Measuring Circuit 2. Wavefonns 

See above [2] 2. for wavefonns. 

Input >---4---........ 0 Output 
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High-Speed CMOS Logic MN74HC Series MN7 4HC366/MN7 4HC366S 

MN74HC366/MN74HC3665 
Inverting Hex TRI-STATE Buffers 

• Description 
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 (0, and O2) 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 I5-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
OND to protect the input/output from damage by static electricity. 
Same pin configuration and family as standard 54LS174LS logic 
family. 

• Truth Table 
Input Output 

-
Gl (;2 A Y 

H X X H,-Z 

X H X H,-Z 

L L H L 

L L L H 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. Hi-Z: High impedance 

• Logic Diagram 

Al A2 A3 A4 

YI Y2 Y3 1'4 

-277-

P-3 

IS-pin plastic DIL package 

P-4 

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

Pin configuration (top view) 

AS A6 (;1 (;2 

1'5 1'6 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC3661MN7 4HC366S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vee +0.5 V 

Input protection diode current h ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current Icc, I..~I) ±70 rnA 
Storage temperature range Tstg -65-+150 'C 

MN74HC366 
Ta=-40-+60 'C 400 

PI) mW 
Power Ta=+60-+85 'C Decrease to 200mWat the rate of BmW /"C 
dissipation Ta=-40--t 60'C 275 

MN74HC366S PI) mW 
Ta=+60-+85 t Decrease to 200mW at the rate of~. BmW /"C 

• Operating Conditions 
Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input rise and fall time t r , tr 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25'C Ta=-40-+85 'C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 V'L -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

3-state output off state 
Ioz 6.0 

VI=VIH or VIL 
±0.5 ±5.0 pA current Vo=Vcc or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC366/MN7 4HC366S 

• AC Characteristics (GND=OV, Input transition time ~6n!>, CL =50pF) -

Parameter Symbol Vee Test Conditions 
(V) 

2.0 
Output rise time tTLH 4.5 

6.0 

2.0 
Output fall time tTHL 4.5 

6.0 

2.0 
Propagation time 

4.5 tPLH 
(L-H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
(H-L) 

6.0 

Propagation time 
2.0 

tPHZ 4.5 RL= 1kO 
(H-Z) 

6.0 

3-state propagation time 
2.0 

tPLZ 4.5 RL= 1kO 
(L-Z) 

6.0 

2.0 
3-state propagation time 

4.5 RL= 1 kO tPZH 
(Z-H) 

6.0 

3-state propagation time 
2.0 

tPZL 4.5 RL= 1kO 
(Z-L) 

6.0 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tPLH, tpHL 
1. Measuring Circuit (tpLH. tpHd 

Output 

-279-

Temperature 

Ta=25t Ta=-40-+8St 

min. typo max. min. max. 

75 95 

7 15 19 

13 16 

75 95 

6 15 19 

13 16 

75 95 

9 15 19 

13 16 

75 95 

8 15 19 

13 16 

100 125 

13 20 25 

17 21 

ISO 190 

18 30 38 

26 33 

100 125 

11 20 25 

17 21 

100 125 

13 20 25 

17 21 

2. Waveforms 

;:;;6ns :;;;6n5 

Input 

Output 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC366/MN7 4HC366S 

(2) tPHz. tPZH 

1. Measuring Cireuit 2. Waveforms 

;:I;6n5 :o6n5 

Vee 

G _-",1",,0%.,..- GND 

__ ---t-..... +-- "'Vee 

Output 

VOH 

Output 

~-------L----"'GND 

(3) tPLZ. tPZL 

1. Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 

Input 0------/ >c~~-..,--o Output 
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High-Speed CMOS Logic MN74HC Series MN7 4HC367 IMN7 4HC367S 

MN74HC367/MN74HC367S 
Hex TRI -STATE Buffers 

• 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 I and G 2) are available where output becomes enable at 
LOW, and G) controls four gates and G 2 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 is-mputs 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 S4LS174LS logic family. 

• Truth Table 
Input Output 

G A Y 

H X HI-Z 

L H H 

L L L 

Note: 
1. X: EIther HIGH or LOW; it doesn't matter 
2. Hi-Z: High impedance 

• Logic Diagram 

YI Y2 Y3 Y4 

-281-

P-3 

16-pln plastIC OIL package 

P-4 

-
16-pln Panaflat package (50-160) 

Pin configuration (top view) 

Y5 Y6 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC367 IMN74HC367S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5- Vee +0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±35 mA 

Supply current ke, k'l> ±70 rnA 

Storage temperature range Tstj( -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC367 PI> mW 

Power Ta=+60-+85 "C Decrease to 200mW at the rate of 8mW f'C 
dissipation Ta=-40-+60"C 275 

MN74HC367S PI> mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3. 8mWf'C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee 
Ta=25"C Ta=-40-+85t Unit (V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage V/H 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 /JA 1.9 2.0 1.9 

4.5 VIH -20.0 /JA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 /JA 5.9 6.0 5.9 V 

4.5 VII. -6.0 mA 3.S6 3.76 

6.0 -7.S mA 5.36 5.26 

2.0 20.0 /JA 0.0 0.1 0.1 

4.5 V/H 20.0 /JA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 /JA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.S mA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 /JA 

3-state output off state 
Ioz 6.0 

V1=V/H or VII. 
current Vo=Vcc or GND 

±0.5 ±5.0 /JA 

Quiescent supply current Icc 6.0 VI=Vec or GND, 10=0 S.O SO.O /JA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC367/MN7 4HC367S 

• AC Characteristics (GND=OV, Input transition time ;;;6ns, CL =50pF) 

Parameter Symbol Vee Test Conditions 
(V) 

2.0 

Output rise time tTLH 4.5 

6.0 

2.0 

Output fall time tTIlL 4.5 

6.0 

Propagation· time 
2.0 

(L->H) tPLH 4.5 

6.0 

2.0 
Propagation time 

tPHL 4.5 (H->L) 

6.0 

2.0 

3-state propagation time tPHZ 4.5 RL= lkO 

6.0 

2.0 

3-state propagation time tPLZ 4.5 RL= 1 kO 

6.0 

2.0 
3-state propagation time tPZH 4.5 RL= lkO 

6.0 

2.0 

3-state propagation time tPZL 4.5 RL= lkO 

6.0 

• SWitching Time Measuring Circuit and Waveforms 

(1) tTLH. tTHL. tPLH. tPHL 

1. Measuring CirCUit 

Output 

-283-

Temperature 

Ta=25"C Ta=-40-+85t Unit 

min. typo max. min. max. 

75 95 

7 15 19 ns 

13 16 

75 95 

6 15 19 ns 

13 16 

75 95 

7 15 19 ns 

13 16 

75 95 

6 15 19 ns 

13 16 

100 125 

12 20 25 ns 

17 17 

100 125 

13 20 25 ns 

17 17 

75 95 

9 15 19 ns 

13 16 

75 95 

10 15 19 ns 

13 16 

2. Waveforms 

;;o6ns 

Vee 

Input 
10% 10% 

tPLH 

90% 90% 

tTHL~-+ __ 
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High-Speed CMOS Logic MN74HC Series MN74HC367 IMN74HC367S 

(2) t PHZ, tPZH 

1. Measuring Circuit 2. Waveforms 

~6no ;O;6no 

PC ~- Vee 

Vee G _~l",O.-- GND 

_---+--r+-- =Vcc 

Input >---+----,..-0 Output 
Output 

Output 
____ ...L-__ =GND 

(3) tPLZ, tPZL 

1. Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 

P.G. 

Input >---t--,--oOUtPut 
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High-Speed CMOS Logic MN74HC Series MN7 4HC368/MN7 4HC368S 

MN74HC368/MN74HC3685 
Inverting Hex TRI-STATE Buffers 

• Description 
MN74HC368/MN74HC368S are high-speed inverting buffers con­
sisting of six tri-state outputs. Large current output makes possible 
high-speed operating for driving a large capacitance bus line. Two 
inputs (G 1 and G 2) are available where output becomes enable at 
LOW, and G I controls four gates and G 2 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 Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54Lsn4LS logic 
family. 

• Truth Table 
Input Output 

G A Y 

H X Hi-Z 

L H L 

L L H 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. Hi-Z: High impedance 

• Logic Diagram 

Al A2 A3 A4 Gl 

Yl Y2 Y3 Y4 

-285-

P-3 

16·plO plastic OIL package 

P-4 

-
16·plO Panaflat package (SO·160) 

Pin configuration (top view) 

A5 A6 G2 

Y5 Y6 
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High-Speed CMOS Logic MN74HC Series MN7 4HC368/MN7 4HC368S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-VLe+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current Icc, 1..", ±70 rnA 
Storage temperature range Tstg -65-+150 t 

Ta=-40-+60t 400 
MN74HC368 Pu mW 

Power Ta=+60-+85t Decrease to 200mW at the rate of 8mW f'C 
dissipation Ta=-40- Hot 275 

MN74HC368S Pu 
Decrease to 200mW at the rate of3.8mWf'C 

mW 
Ta=+60-+85 t 

• Operating Conditions 
Parameter Symbol VLe(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input rise and fall time t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vc;e 

Ta=25'C Ta=-40-+85t Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage Vm 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 IlA 1.9 2.0 1.9 

4.5 VIH -20.0 IlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 IlA 5.9 6.0 5.9 V 

4.5 VII -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 IlA 0.0 0.1 0.1 

4.5 VIH 20.0 IlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 IlA 0.0 0.1 0.1 V 

4.5 VII. 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 IlA 

3-state output off state VI=VIH or VII. 
±0.5 ±S.O IlA Ioz 6.0 current VO=VLC or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 IlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC368/MN7 4HC368S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Parameter Symbol Vee Test Comhtions 
(V) 

2.0 

Output rise tlffie hLil 4.5 

6.0 

2.0 

Output fall time tTIlL 4.5 

6.0 

2.0 
Propagation time 

tPLil 4.5 
(L ..... H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
(H ..... L) 

6.0 

2.0 

3-state propagatIOn time tPHZ 4.5 RL= 1 kO 

6.0 

2.0 

3-state propagation time tPLZ 4.5 RL= 1 kO 

6.0 

2.0 

3-state propagation time tpzH 4.5 RL= 1kO 

6.0 

2.0 

3-state propaga1:Ion tune tPZL 4.5 RL= 1kO 

6.0 

• Switching Tllne Measunng CirCUit and Waveforms 

(1) tTLH. tTHL. tPLH. tpHL 

1. Measuring CirCUit 

Output 

-287-

Temperature 

Ta=25'C Ta=-40-+85"C Unit 

min. typo max. min. max. 

75 95 

7 15 19 ns 

13 16 

75 95 

6 15 19 ns 

13 16 

75 95 

7 15 19 ns 

13 16 

75 95 

6 15 19 ns 

13 16 

125 155 

13 25 31 ns 

21 26 

125 155 

12 25 31 ns 

21 26 

100 125 

9 20 25 ns 

17 21 

100 125 

10 20 25 ns 

17 21 

2. Waveforms 

;;;;6ns ;;;;6ns 

Input 

Output 

Panasonic 



High-Speed CMOS Logic MN74HC Series 

(2) t PHZ. t PZH 

1. Measuring Circuit 

Input ~ __ -~-O Output 

(3) tPLZ. tPZL 

1. Measuring Circuit 

Input 6------1 xt---....... ~--<> Output 

2. Waveforms 

;!;6ns 

Output 

Output 

2. Waveforms 

MN7 4HC368/MN7 4HC368S 

;!;6ns 

Vee 

GND 

~-----+---~t-- ~Vcc 

VOL 

VOH 

'--------L----~GND 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC373/MN7 4HC373S 

MN74HC373/MN74HC3735 
Octal TRI-STATE D-Type Latches 
• Description 
MN74HC373/MN74HC373S contam octal tri-state D-type latches. 
High output driving capacity and tn-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 IS-mputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electncity. 
Same pin configuration and funclion as standard S4LS174LS logic 
family. 

• 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. 0 0 : 0 level pnor to determInatIon of Input conditIOn shown In 

table 

• Logic Diagram 

Enable G 
(EG) 

Output 
Control" 

(OC) 

DO D1 

QO 

D2 D3 D4 

Ql Q2 Q3 

-289-

P-5 

20-pon plastiC DIL package 

P-6 

20-pon Panaflat package (50-20D) 

Pin configuration (top view) 

D5 D6 D7 

Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC373/MN7 4HC373S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 
Input/output voltage VI. Vo -0.5- Vct. +0.5 V 
Input protection diode current 11K ±20 rnA 
Output parasItic diode current lo~ ±20 rnA 
Output current 10 ±35 rnA 
Supply current Icc. I,.,,, ±70 rnA 
Storage temperature range Tst~ -65-+150 'c 

Ta=-40-+60"C 400 
MN74HC373 p" rnW 

Power Ta=+60-+B5 'c Decrease to 200m W at the rate of 8m W f'C 
dissipation Ta=-40-+60 'c 275 

MN74HC373S p" rnW 
Ta=+60-+B5"C Decrease to 200mW at the rate of 3. BmW f'C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.VO O-Vee V 

Operabng temperature range TA -40-+B5 'C 
2.0 0-1000 ns 

Input nse and faU time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

. Test CondItions Temperature 

Parameter Symbol 
Vee 

Ta=25"C' To=-40-+85'(; Unit (V) VI In 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 Vn. - 6.0 rnA 3.B6 3.76 

6.0 - 7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII. 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

3-state output off state VI=VIH or VII. 
±5.0 pA Inz 6.0 ±0.5 current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND. 10=0 B.O BO.O pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC373/MN7 4HC373S 

• AC Characteristics (GND=OV, Input transition time ::;;6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee Test Conditions Ta=25°C Ta=-40-+S5 t Unit 
(V) 

min. typo max. min. max. 

2.0 75 95 

Output nse trrne tTLH 4.5 7 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall tJme tTHL 4.5 6 15 19 ns 

6.0 13 16 

PropagatJon time 
2.0 125 155 

D-Q (L-H) 
tI'l H 4.5 15 25 31 ns 

6.0 21 26 

PropagatJon time 
2.0 125 155 

tpHL 4.5 14 25 31 ns 
D-Q (H-L) 

6.0 21 26 

Propagation tJrne 
2.0 175 220 

tI'l H 4.5 19 35 44 ns 
Enable G~Q(L~H) 

6.0 30 37 

PropagatJon tJrne 
2.0 125 155 

Enable G~Q(H~L) 
t pHL 4.5 15 25 31 ns 

6.0 21 26 

2.0 150 190 
3-state propagation time 

t I'Hl 4.5 RL= 1 kO 17 30 38 
(H-Z) 

ns 

6.0 26 33 

3-state propagation time 
2.0 150 190 

t I'll 4.5 RL= ao 18 30 38 ns 
(L-Z) 

6.0 26 33 

2.0 125 155 
3-state propagation tJrne 

(Z-H) 
t I'lH 4.5 RL= 1 kO 14 25 31 ns 

6.0 21 26 

3-state propagation trrne 
2.0 125 155 

(Z-L) 
t I'll. 4.5 RL= 1 kO 15 25 31 ns 

6.0 21 26 

2.0 100 125 

Minrrnum Set-up tJrne 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 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

(1) tTLH. tTHL. tPLH/tPHdD-Q) 
1. Measuring Circuit 

Vee 

EG 

OC 

(2) tPLHItPHL(ENG-Q). t su • tb 

1. Measuring CirCUIt 

OutputQ 

OC 

(3) tPHZ. tPZH 
1. Measunng Circuit, 

Vee 

D QH ....... ~OutputQ 

EG 

OC 

(4) tPLZ. tPZL 

1. Measuring Circuit 

Vee 

OC 

§-

RI. l CL 

rOutputQ 

:tL 

MN7 4HC373/MN7 4HC373S 

2. Waveforms 

~6ns &;6ns 

Vee 
D 

GND 

Q 

2. Wavefonns 

;;a;6ns ;;a;6ns 

2. Wavefonns 

Vee 
OC 

GND 

Q 
""'Vee 

VOL 

Q VOH 

"",GND 

2. Wavefonns 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC37 4/MN7 4HC37 4S 

MN74HC374/MN74HC3745 
Octal TRI-STATE D-Type Flip-Flops 

• Description 
MN74HC374!MN74HC374S contaIn eIght high speed Ootype 
flip-flops with tri-state outputs. 
High output drIving capabilIty and tri-state outputs are suited for 
the use of a common bus line In the bus utilized system. 
o 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 IS-Inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GNO to protect the input!output from damage by statIc electricIty. 
Same pin configuratIOn and function as standard S4LS174LS logic 
family. 

• Truth Table 
Input Output 

Output Cont rol CLK D Q 

L J H H 

L J L L 

L L X Qo 

H X X Hi-Z 

Note: 
1. J : Data Input IS transferred to output on the posItIve-goIng 

edge from LOW to HIGH 
2. x: EIther HIGH or LOW; It doesn't matter 
3. 0,,: 0 level pnor to determInatIon of Input condItIon shown In 

table 
4. Hi-Z HIgh Impedance 

• Logic Diagram (1 gate) 

Output 
Control 

(OC) 

DO Dl D2 D4 

QO Ql Q2 Q3 

-293-

P-5 

20-pm plastIC DIL package 

P-6 

20-pm Panaflat package ISO-20D) 

Pin Configuration (top viewl 

D5 D6 D7 

Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC37 41MN7 4HC37 4S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vct' -0.5-+7.0 V 

Input/output voltage V"VO -0.5- Vee +0.5 V 

Input protection diode current 1,K ±20 rnA 
Output parasitic dIode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current ke, 1,,\11 ±70 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60 "C 400 
MN74HC374 

Ta=+60-+85 'c 
PII 

Decrease to 200mWat the rate of BmW fOC 
mW 

Power 
dissipation Ta=-40-+60 "C 275 

MN74HC374S PII mW 
Ta=+60-+85 "C Decrease to 200mW at the rate of 3. BmW fOC 

• Operating Conditions 

Item Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage V"VO O-Vee V 

Operating temperature range TA -40-+85 'c 
2.0 0-1000 ns 

Input nse and fall time t r , t{ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Symbol 
Vee 

Ta=25'C Ta=-40-+85'C Unit Parameter (V) V, 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage V,H 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 V,H -20.0 #A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 #A 5.9 6.0 5.9 V 

4.5 VII. -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 #A 0.0 0.1 0.1 

4.5 V,H 20.0 #A 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 VII. 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current I, 6.0 V,=Vce or GND ±0.1 ±1.0 #A 

3-state output off state V,=V'H or VII. 
±5.0 #A loz 6.0 ±0.5 

current Vo=Vee or GND 

QUiescent supply current Icc 6.0 V,=Vct or GND, 10=0 B.O 80.0 #A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC37 4/MN7 4HC37 45 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25'C Ta=-40-+85'C Unit (V) 
min. typo max. min. max. 

2.0 75 95 

Output rise tune tTl.H 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 

2.0 150 190 
Propagation tune 

4.5 18 30 38 tPLH ns 
CLK--+Q (L--+H) 

6.0 26 33 

2.0 150 190 
Propagation time 

4.5 19 30 38 tPHL ns 
CLK--+Q (H--+L) 

6.0 26 33 

3-state propagation tune 
2.0 150 190 

30 tPHZ 4.5 RL= 1kO 18 38 ns 
(H--+Z) 

6.0 26 33 

2.0 150 190 
3-state propagation time 

4.5 RL= 1kO 18 30 38 tPLZ ns 
(L--+Z) 

6.0 26 33 

2.0 100 125 
3-state propagation tune 

4.5 RL= IkO 13 20 25 tPZH ns 
(Z--+H) 

6.0 17 21 

2.0 125 155 
3-state propagation tune 

4.5 RL= lkO 15 25 31 tpzL ns 
(Z--+L) 

6.0 21 26 

2.0 75 95 

Mmunum pulse Width tsu 4.5 2 15 19 ns 

6.0 13 16 

2.0 - 0 0 

Mmunum Hold tune th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 6 4 
Maxunum clock frequency f max 4.5 30 64 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

(1) tlLH. tTHL. tPLH/tPHdD- Q) 

1. Measuring Circuit 

Vee 

OutputQ 

EG ICI. 
OC 

GND 

(2) tPLH/tPHdENG-Q) 

1. Measuring Circwt 

OC 

(3) tPHZ. tPZH 

1. Measuring Circwt 

Vee 

(4) tPLZ. tPZL 

1. Measuring Circuit 
Vee 

OutputQ 

OutputQ 

MN7 4HC37 4/MN7 4HC37 4S 

2. Wavefonns 

~6ns 

Vee 

GND 

Q 

2. Wavefonns 

:;;6.5 :;;6.5 

Data 

EG 

Q 

2. Wavefonns (tPHZ. tPZH. tPLZ. tPZL) 

::i6ns li6.s 

OC 
Vee 

GND 

Q 
~----+-~~-- ~Vee 

Q--'-;"'-i 

_____ L-__ ~GND 
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High-Speed CMOS Logic MN74HC Series MN7 4HC375/MN7 4HC375S 

MN74HC375/MN74HC375S 
4-Bit Bistable Latches 

• Description 
MN74HC375/MH74HC375S are bistable latches with four bit 0, 
o output. These are sUited for temporary bmary data memory 
circUits between the data processing umt and the I/O, or between 
display umts. Data at data input (D) are transferred to output 0 
when enable pin (G) is "H"; output 0 follow~ the data mput state 
so long as the enable is "H". When enable becomes "L", output 0 
IS maintained as is until when the enable becomes "H". Output 0 
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 operatton speed of LS TTL. LS TTL IO-inputs can 
be directly dnven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electnclty. 
Same pm configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 

D 

L 

H 

X 

Note: 
1. X: 

2. Q o : 

3.00 

Input Output 

G Q Q 

H L H 

H H L 

L Qo Qo 

Either HIGH or LOW; it doesn't matter 
Q level prior to determmation of mput condition shown m 
table 
Q level pnor to determination of mput conditIOn shown m 
table 

. • Logic Diagram 

to other latch 
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P-3 

16-pm plastic OIL package 

P-4 

-
16-pm Panaflat package 150-1601 

Pin Configuration (top view) 

QG 

QD GQ 

DQ 

QD 

QG DQ 

GQ 

t-----i.:»------oQ 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC375/MN7 4HC375S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI.VO -0.5- Vee +0.5 V 

Input protection diode current hK ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current ke. I(,\1l ±50 rnA 
Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60"C 400 
MN74HC375 Pil mW 

Power Ta=+60-+B5°C Decrease to 200mW at the rate of BmW rc 
diSSipation Ta=-40-+60°C 275 

MN74HC375S Pil mW 
Ta=+60-+B5"C Decrease to 200mW at the rate of 3. BmW rc 

• Operating Conditions 

Parameter Symbol VectV) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operatmg temperature range TA -40-+B5 "C 

2.0 0-1000 ns 

Input rise and fall tune t r • tI 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol 
Vee 

Ta=25°C Ta=-40-+85'C Unit (V) VI 10 
UnIt mIn. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.B6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 pA 
QUiescent supply current Icc 6.0 VI=VCC or GND. 10=0 B.O 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC375/MN7 4HC375S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test CondItIons Ta=25"C Ta=-40-+85t Unit (V) 
min. typo max. min. max. 

2.0 75 95 

Output nse tune 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 

2.0 100 125 
Propagation time 

4.5 10 20 25 t pLH ns 
D--+Q (L--+H) 

6.0 17 21 

2.0 100 125 
Propagation time 

t pHL 4.5 11 20 25 ns 
D --+Q (H--+ L) 

6.0 17 21 

2.0 100 125 
PropagatIon time 

4.5 11 20 25 
D--+Q (L--+H) 

t pLH ns 

6.0 17 21 

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 

t pLH 4.5 12 25 31 ns 
G--+Q (L--+H) 

6.0 21 26 

2.0 125 155 
Propagation time 

tPHL 4.5 14 25 31 ns 
G--+Q (H--+L) 

6.0 21 26 

2.0 125 155 
Propagation time 

4.5 14 25 31 tPLH ns 
G--+ Q (L--+H) 

6.0 21 26 

2.0 125 155 
Propagation tune 

4.5 10 25 31 
G--+Q (H--+ L) 

tPHL ns 

6.0 21 26 

2.0 100 125 

Mmunum Set -up tune tsu 4.5 2 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Mmunum Hold tune th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 125 155 

Mmunum pulse width tw 4.5 1 25 31 ns 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series 

• SWltcinng Tune Measuring CirCUit and Waveforms 

(1) tTLH, tTHL, tPLH/tPHL(D-+Q, Q) 
1. Measuring CirCUit 

D Output Q 

G Output Q 

(2) tPLH/tPHL(G-+Q, Q), tw, tsu, th 

1. Measuring Circuit 

Q Output Q 

Panasonic 

2. Waveforms 

2. Waveforms 
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High-Speed CMOS Logic MN74HC Series MN7 4HC377 IMN7 4HC377S 

MN74HC377/MN74HC3775 
Octal D-Type Flip-Flop with Enable Data 

• 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 IS 
"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 mmlmum. 
LS TTL lO-mputs can be directly dnven. 
ResIstors and diodes are provIded in Vee and GND for protection 
of the input/output agamst damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logIc famIly. 

• Truth Table 

Operatmg Mode 
Input Output 

CLK CE On Qn 

Load "1" J L H H 

Load "0" J L L L 

J H x No Change 
Hold (00 nothing) 

H H x No Change 

Note: 
1. J: Data input is transferred to output on the positive-gomg edge 

from LOW to HIGH. 
2. x: Either HIGH or LOW; it doesn't matter. 

• Logic Diagram 

CE CLK DO Dl 02 03 

QO Q1 Q2 

-301-

P-5 

20-pm plastIC OIL package 

P-6 

20-pm Panaflat package (50-2001 

Pin Configuration (top viewl 

Vee 

Q7 
00 07 
Dl 06 
Q1 Q6 
Q2 Q5 
02 05 
03 04 
Q4 Q4 

GNO eLK 

04 05 06 07 

Q3 Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC377 IMN7 4HC377S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vee+0.5 V 

Input protection dIode current 11K ±20 rnA 

Output paraSItic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Ice, IGNO ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HC377 Po mW 

Power Ta=+60-+85°C Decrease to 200mW at the rate of 8mWfC 
dISSipation Ta=-40-+60°C 275 

MN74HC377S Po mW 
Ta=+60-+85°C Decrease to 200mW at the rate of 3.8mWfC 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI> Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall tune t" tr Vec=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 pA. 1.9 2.0 1.9 V 

4.5 VIH -20.0 pA. 4.4 4.5 4.5 V 

Output HIGH voltage VOH 6.0 or -20.0 /LA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 V 

6.0 -5.2 rnA 5.36 5.26 V 

2.0 20.0 pA. 0.0 0.1 0.1 V 

4.5 VIH 20.0 pA. 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 /LA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 V 

6.0 5.2 rnA 0.32 0.37 V 

Input current II 6.0 VI=VCC or GND ±0.1 ±0.1 /LA 
Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 80.0 pA. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC377 IMN7 4HC377S 

• AC Characteristics (GND=OV,lnput transistion tiem ::;:;6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Condloons Ta=25°C Ta=-40-+85°C Urut (V) 
lIlln. typo max. lIlln. max. 

2.0 75 95 

Output nse tIme tTl.H 4.5 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall tJrne tTHL 4.5 15 19 ns 

6.0 13 16 

PropagatIon tJrne 
2.0 150 190 

CLK-->D tpLH 4.5 30 38 ns 
(L-->H) 

6.0 26 33 

PropagatIon tJrne 2.0 150 190 

CLK-->D tpHL 4.5 30 38 ns 
(H-->L) 

6.0 26 33 

Muumum 
2.0 100 125 

Set-uptrrne t~u 4.5 20 25 ns 
D 

6.0 17 21 

Mmimum 2.0 100 125 

Set-uptJrne 1:"u 4.5 20 25 ns 
CE 

6.0 17 21 

2.0 0 0 
MinrrnUffi Hold trrne 

th 4.5 D 0 0 ns 

6.0 0 0 

2.0 0 0 
MmrrnUffi Hold trrne 

th 4.5 CE 0 0 ns 

6.0 0 0 

2.0 100 125 
Mmrrnum pulse wIdth 

tw 4.5 20 25 ns CLK 
6.0 17 21 

2.0 6 4 
Maximum clock 

f"",x 4.5 30 24 MHz frequency 
6.0 35 28 
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High-Speed CMOS Logic MN74HC Series MN74HC377 IMN74HC377S 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit (tpLH. tpHL) 

'" :0 CLK 
~ 
~ 

g CE 
E 

Qn Output 

~ 

~ On rL 

'" a:: 

2. Waveforms 

;;;;6ns ;;;;6ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT377/MN7 4HCT377S 

MN74HCT377/MN74HCT377S 
Octal D-Type Flip-Flop with Enable Data (TTL Input) 

• Description 
MN74HCT377/MN74HCf377S 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 lO-inputs can be directly 
driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as the standard 54LS174LS logic family. 

• Truth Table 

Operating Mode 
Input Output 

CLK CE On Qn 

Lnad "1" ...r L H H 
Load "0" ...r L L L 

...r H x No Change 
Hold (00 nothing) 

H H x No Change 

Note: 
1 . ...r: Data input is transferred to output on the positive-going edge 

from LOW to HIGH. 
2. x: Either HIGH or LOW; it doesn't matter. 

'. Logic Diagram 

CE CLK 00 

D Q 

L..-----!CLK 
CE 

Dl 

D Q 

CLK 

CE 

02 

D Q 

CLK 
CE 

03 

D Q 

CLK 
CE 

04 

QO Ql Q2 Q~ 
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P-5 

20·pm plastiC OIL package 

P-6 

20-pm Panaflat package (50-200) 

Pin Configuration (top view) 

D Q 

CLK 
CE 

00 
Dl 
Ql 
Q2 
02 
03 
Q3 

GND 

05 

Q4 

D Q 

CLK 
CE 

06 

Q5 

D Q 

CLK 
CE 

07 

Q6 

D Q 
CLK 

CE 

Vee 
Q7 
07 
06 
Q6 
Q5 
05 
04 
Q4 
CLK 

Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT377/MN7 4HCT377S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage Vb Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. icNO ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-4O-+60°C 400 
MN74HCT377 Po mW 

Power Ta=+60-+85°C Decrease to 200mW at the rate of 8mWf'C 
dissipation Ta=-4O-+000C 275 

MN74HCT377S Po mW 
Ta=+60-+85°C Decrease to 200mW at the rate of 3.8mWf'C 

• Operating Conditions 
Parameter Symbol Vee(V) Rating Unit 

Operating supply voltage Vee 4.5-5.5 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Input rise and fall time t... tt Vee=4.5V 0-500 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-4O-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH I 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VIL I 0.8 0.8 V 

5.5 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 V 

Output HIGH voltage VOH or 

4.5 VIL -4.0 rnA 3.86 3.76 V 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 V 

Output LOW voltage VOL or 

4.5 VIL 4.0 rnA 0.32 0.37 V 

Input current II 5.5 VI=Vee or GND ±0.1 ±1.0 p.A 

Quiescent supply current Icc 5.5 VI=Vee or GND. 10=0 8.0 80.0 p.A 
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High-Speed CMOS Logic MN74HC Series MN74HCT377 IMN74HCT377S 

• AC Characteristics (GND=OV, Input transistion tiem ;;;;;6ns, CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
rmn. typo max. min. max. 

Output rise time hLH 4.5 15 19 ns 

Output fall time hHL 4.5 15 19 ns 

Propagation time 
CLK~D tpLH 4.5 30 38 ns 
(~H) 

Propagation time 
CLK,->D tpHL 4.5 30 38 ns 
(H~L) 

Minimum 
Set-uptime tsu 4.5 20 25 ns 
D 

Minimum 
Set-uptime tsu 4.5 20 25 ns 
CE 

Minimum Hold time 
1t. 4.5 D 0 0 ns 

Minimum Hold time 
th 4.5 CE 0 0 ns 

Minimum pulse width 
1:w 4.5 20 25 ns CLK 

Maximum clock fmax 4.5 30 24 MHz frequency 
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High-Speed CMOS Logic fy1N74HC Series MN7 4HCT377/MN7 4HCT377S 

• Switching Time Measuring Circuit and Wavefonns 

Vee 

.. 
:0 A l! 
.:: ... 
S B 

B 
Y Output 

~ 

~ G r .. 
a: 

2. Wavefonns 

~6ns ~6ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC386/MN7 4HC386S 

MN74HC386/MN74HC3865 
Quad 2-Input Exclusive OR Gates 

• De~cription p_ 1 

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 lO-inputs can 
be directry driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Logic Diagram (1 gate) 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage VLL 

Input/output voltage V"VO 

Input protection diode current 1,K 

Output parasitic diode current 10K 

Output current 10 

Supply current Icc, k,,, 
Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HC386 P" 

Power Ta=+60-+85 t 
dissipation Ta=-40-+60°C 

MN74HC386S P" 
Ta=+60-+85'C 

-309-

14-pon plastic OIL package 

P-2 

14-pon Panaflat package (SO-140) 

Pin configuration (top view) 

Rating 

-0.5-+7.0 

-0.5-Vcc+0.5 

±20 

±20 

±25 

±50 

-65-+150 

400 

Decrease to 200mW at the rate of 8mW t'C 

275 

Decrease to 200mWat the rate of 3.8mW t'C 

Unit 

V 

V 

rnA 

rnA 

rnA 

rnA 

'C 

rnW 

rnW 



High-Speed CMOS Logic MN74HC Series MN7 4HC386/MN7 4HC3865 

• Operating Conditions 

Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,V" O-VLC V 

Operating temperature range TA -40-+85 ·C 

2.0 0-1000 ns 

Input rise and fall time t r , tI 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vcc Ta=25"C Ta=-40-+BSt Unit 
(V) VI 10 

Unit mill. typo max. min. max. 

2.0 1.5 1.5 
Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V". 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 V". -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 VIH 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 V 

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 pA 
Quiescent supply current Icc 6.0 VI=Vee or GND. 10=0 2.0 20.0 pA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee Test Conditions Ta=25"C Ta=-40-+B5t Unit (V) 

min. typo 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 tTH!. 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-H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tPHL 4.5 8 15 19 ns 
(H-L) 

6.0 7 13 16 
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High-Speed CMOS Logic MN74HC Series MN7 4HC390/MN7 4HC390S 

MN74HC390/MN74HC390S 
Dual 4-Bit Decade Counters 

• Description 
MN74liC390/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-lOO 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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND for protection of the input/output against damage by static 
electricity. Same pin configuration and function as the standard 
54LSn4LS logic family. 

• Logic Diagram 

A<>---fC Q 

B~------+-----~ 

P-3 

16·pin plastiC OIL package 

P-4 

-
16'pin Panallat package (50-160) 

Pin Configuration (top view) 

Qo 

CLRo-----~-----------~---------~---------~ 
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High-Speed CMOS Logic MN74HC Series MN7 4HC390/MN7 4HC390S 

• Truth Table 

A or B CLR Output 

x H L 

L Count 

* Output OA to be connected to input B 

Count 
Output 

Qv Qc QB QA 
0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 

9 H L L H 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 

MN74HC390 
Ta=-40-+60'C 

Power Ta=+60-+85 'C 
dissipation Ta=-40-+60'C 

MN74HC390S 
Ta=+60-+85'C 

• Operating Conditions 

Parameter Symbol 

Operating supply voltage Vee 
Input/output voltage VI,VO 

Operating temperature range TA 

Input rise and fall time t r , tf 

Panasonic 

Note: 
1. x: Either HIGH or LOW; it doesn't matter 
2.\..: A(B) from "H" to "1" 

* Output OD to be connected to input A 

Count 
Output 

QA Qv Qc 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 H L L 

6 H L L 

7 H L H 

8 H L H 

9 H H L 

Symbol Rating 

Vu. -0.5-+7.0 

VI,VO -0.5-Vee +0.5 

h ±20 

10K ±20 

10 ±25 

Icc, I<;~I! ±50 

Tstg -65-+150 

400 
PI! 

Decrease to 200mW at the rate of 8mW FC 

275 
PI> 

Decrease to 200mW at the rate of 3.8mW FC 

Vec(V) Rating 

1.4-6.0 

O-Vee 

-40-+85 

2.0 0-1000 

4.5 0-500 

6.0 0-400 
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L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

Unit 

V 

V 

rnA 

rnA 

rnA 

rnA 

'C 

mW 

mW 

Unit 

V 

V 

'C 

ns 

ns 

ns 



High-Speed CMOS Logic MN74HC Series MN7 4HC390/MN7 4HC390S 

• DC Characteristics (GND=OVI 

Test Conditions Tempera ture 

Parameter Symbol 
Vec 

Ta=25'C Ta=-40-+85t Umt (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76. 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 
QUiescent supply current Icc 6.0 VI=Vll or GND, 10=0 8.0 80.0 pA 

• AC Characteristics (GND=OV, Input transition time ::;;;6ns, CL =50pFI 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25"C Ta=-40-+85t Unit 
(V) 

min. min. typo max. max. 

2.0 75 95 

Output rise tune hLH 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output fall time hHL 4.5 6 15 19 ns 

6.0 13 16 

2.0 150 190 
Propagation time 

tPLH 4.5 17 30 38 ns 
A ..... QA (L ..... H) 

6.0 26 33 

2.0 125 155 
Propagation time 

t PHL 4.5 15 25 31 ns 
A ..... QA (H ..... L) 

6.0 21 26 

2.0 325 406 
Propagation time 

4.5 38 65 81 ns 
tPLH A ..... Qe (L ..... H) 

6.0 55 69 

2.0 325 406 
Propagation time 

tpHL 4.5 38 65 81 ns 
A ..... Qe (H ..... L) 

6.0 55 69 
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High-Speed CMOS Logic MN74HC Series 

• AC Characteristics (Cont'd) 

Parameter Symbol Vee Test Conditions 
(V) 

Propagation time 
2.0 

tpLH 4.5 
B-QB (L-H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
B-QB (H-L) 

6.0 

2.0 
Propagation time 

4.5 t pLH 
B-Qe (L-H) 

6.0 

2.0 
Propagation time 

tPHL 4.5 
B-Qe (H-L) 

6.0 

2.0 
Propagation time 

tpLH 4.5 
B-Qo (L-H) 

6.0 

2.0 
Propagation time 

4.5 tPHL 
B-Qo (H-L) 

6.0 

Propagation time 
2.0 

tPHL 4.5 
CLR-Q (H-L) 

6.0 

2.0 
MinImum pulse width 

tw 4.5 
CLK(A),CLK(B),CLR 

6.0 

2.0 

Minimum recovery time t rem 4.5 

6.0 

2.0 
Maximum clock frequency 

f max 4.5 
A,B 

6.0 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 
Vee 

Q, 

~ CLR ~CI. 

E A Q8 

B 
B 

;+;C. 

~ 
li Qc ~ 

;+;CI. 

GND QIl 

~CI. 

Output 

Output 

Output 

Output 

MN7 4HC390/MN7 4HC390S 

Temperature 

Ta=25"C Ta=-40-+85t Unit 

min. typo max. min. max. 

175 220 

22 35 44 ns 

30 37 

150 190 

18 30 38 ns 

26 33 

200 250 

24 40 50 ns 

34 43 

200 250 

24 40 50 ns 

34 43 

, 175 220 

20 35 44 ns 

30 37 

150 190 

17 30 38 ns 

26 33 

175 220 

20 35 44 ns 

30 37 

125 155 

5 25 31 ns 

21 26 

75 95 

3 15 19 ns 

13 16 

6 4 

30 81 24 MHz 

35 28 

2. Wavefonns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC393/MN7 4HC3935 

MN74HC393/MN74HC3935 
Dual 4-Bit Binary Counters 

• Description p_ 1 
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 lO-inputs can be directly driven. Resistors and 
diodes are provided in Vee and GND for protection of the 
input/output against damage by static electricity. Same pin 
configuration and function as standard 54LS174LS logic family. 
family. 

• Logic Diagram 

Q, Q" 

A C ch 

CLR 

-315-

C 

D 

14-pon plastiC Oil package 

P-2 

14-pon Panaflat package (50-140) 

Pin Configuration (top view) 

Qc QII 

4 
Qc C QII 

D 
CLR CLR 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC393/MN7 4HC393S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Ve(' -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5- Vee +0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitIc diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current I" . Ir.~1l ±50 rnA 
Storage temperature range Tst~ -65-+150 "C -

Ta=-40-+60"C 400 
MN74HC393 

Ta=+60-+85 "C 
Pil mW 

Power Decrease to 200mW at tbe rate of 8mW I"C 
dissipation Ta=-40-+60"C 275 

MN74HC393S Pil mW 
Ta=+60-+85"C Decrease to 200mW at tbe rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25'C Ta=-40-+B5t UOIt 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VII. -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VII. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 Vl=Vee or GND ±0.1 ±1.0 JlA 
Quiescent supply current Ice 6.0 VI=Vec or GND. 10=0 8.0 80.0 JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC393/MN7 4HC393S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Condition Ta=25"C Ta=-40-+85t Unit 
(V) 

min. typo max. min. max. 

2.0 20 75 95 

Output rise time , tTlJl 4.5 8 15 19 ns 

6.0 7 13 16 

2.0 15 75 95 

Output fall tune t1llL 4.5 8 15 19 ns 

6.0 7 13 16 

2.0 27 100 120 
Propagation time 

tpLH 4.5 12 20 24 ns 
A-QA (L-H) 

6.0 9 17 20 

2.0 24 100 120 
Propagation time 

tpHL 4.5 10 20 24 os 
A-QA (H-L) 

6.0 9 17 20 

2.0 53 175 220 
PropagatIOn time 

4.5 22 35 44 tPLH ns 
A-Qo (L .... H) 

6.0 15 30 37 

2.0 53 175 220 
Propagation tune 

tpHL 4.5 22 35 44 os 
A .... Qo (H .... L) 

6.0 15 30 37 

2.0 33 150 190 
PropagatIOn tIme 

4.5 17 30 38 tPHL os 
CLR-Q (H-L) 

6.0 14 26 33 

2.0 16 75 95 
Mmnnum pulse WIdth 

tw 4.5 18 15 19 os 
CLK. CLR 

6.0 7 13 16 

2.0 10 75 95 

Mirumum Set-up time t rem 4.5 4 15 19 ns 

6.0 3 13 16 

2.0 6 38 5 

Maxunum clock frequency f max 4.5 30 68 24 MHz 

6.0 35 98 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

2. Waveforms 

Vee 

~~ Q, Output CLR 

P.G. E CLR ;J;CI 
B ... A 
Jl QR Output 

m- ~ 

I CI A 

Q~ Output 

~(I 
Q, 

Qu Output 

rCI 

• Truth Table 

A CLR Output 

x H L 

L Count 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. ~ : count on the negative-going edge from HIGH to LOW of 

A 

Output 
Collnt 

QD Qc QB QA 
0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 

9 H L L H 

10 H L H L 

11 H L H H 

12 H H L L 

13 H H L H 

14 H H H L 

15 H H H H 
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High-Speed CMOS Logic MN74HC Series MN7 4HC533/MN7 4HC533S 

MN74HC533/MN74HC5335 
Octal TRI -STATE D-Type Latches with Inverting Outputs 

• Description 
MN74HC533/MN74HC533S 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 TIL. LS TIL 15-inputs can 
be directly driven. Resistors and diodes are provided in V CT and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS174LS logic 
family. 

P-5 

20·pin plastiC OIL package 

P-6 

-
20-pin Panaflat package (50-200) 

• 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. 0 0 : 0 level prior to determination of input condition shown in 

tabel 

• Logic Diagram 

Enable 
G 

DO 01 D2 D3 D4 

Pin Configuration (top view) 

D5 

QO 
DO 

--" -,---=-1.. ...... 
014 

Ql 

Q2 

D2 

D6 D7 

Output 
ControIO---�Dc.----4-+-~--1-~-+--~-+-....... -f----4~+--4---I---' 

QO Q6 
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High-Speed CMOS Logic MN74HC Series MN7 4HC533/MN7 4HC533S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current Icc, 1,,\11 ±70 rnA 
Storage temperature range Tstg -65-+150 ·C 

Ta=-40-+60'C 400 
MN74HC533 

Ta=+60-+85'C 
PII rnW 

Power Decrease to 200mW at the rate of 8mW rc 
dissipation Ta=-40-+60·C 275 

MN74HC533S 
Ta=+60-+85·C 

PII rnW 
Decrease to 200mW at the rate of 3.8mW FC 

• Operating Conditions 
Parameter Symbol Vee (V) RatIng Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input rise and fall tune t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vcc 

Ta=25'C Ta=-40-+85 'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V'L 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VrL -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

3-state output off state 
Ioz 6.0 

V,=VIH or VIL 
±0.5 ±5.0 pA 

current Vo=Vcc or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND, 10=0 8.0 SO. 0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC533/MN7 4HC533S 

• AC Characteristics (GND=OV, Input transition time :::;;6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test ConditIons Ta=25'C Ta=-40-+8Sl: Unit 
(V) 

min. typo max. min. max. 

2.0 75 95 

Output rise tune tTL.H 4.5 7 15 19 ns 

6.0 13 16 

2.0 75 95 

Output faIl tune tTHL 4.5 6 15 19 ns 

6.0 13 16 

Propagation time 
2.0 100 125 

D ..... Q (L ..... H) 
tPLH 4.5 13 20 25 ns 

6.0 17 21 

Propagation time 
2.0 100 125 

tPHL 4.5 12 20 25 ns 
D ..... Q (H ..... L) 

6.0 17 21 

2.0 125 155 
Propagation tune 

4.5 14 25 31 t PLH ns 
Enable G-Q(L-H) 

6.0 21 26 

2.0 125 155 
Propagation time 

t PHL 4.5 15 25 31 ns 
Enable G-Q(H-L) 

6.0 21 26 

2.0 125 155 
3-state propagation tune 

t PHZ 4.5 RL= lkO 14 25 31 ns 
(H ..... Z) 

6.0 21 26 

2.0 125 155 
3-state propagation tune 

RL= 1 kO 10 25 31 tPLZ 4.5 ns 
(L-Z) 

6.0 21 26 

3-state propagation tune 
2.0 100 125 

tpZH 4.5 RL= 1kO 10 20 25 ns 
(Z ..... H) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

4.5 RL= 1kO 12 20 25 t PZL ns 
(Z-L) 

6.0 17 21 

2.0 75 95 
Minimum Set-up time 

tsu 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 MN7 4HC533/MN7 4HC533S 

• Switching Time Measuring Circuit and Wavefonns 

(1) tTl.!!. tTHL. tPLH/tpHL( D-+Q) 

1. Measuring Circuit 

Vee 

D 

EG 

OC 

(2) tPLH/ tPHL( EG-+Q) • tsu 

1. Measuring Clfcuit 

(3)tPHZ. tPZH 

1. Measuring Circuit 

Vee 

D 

EG 

(4) tPLZ. tPZL 

1. Measuring Cireuit 

Vee 

Output Q 

Output Q 

D Q .......... -~Output Q 

EG 

Panasonic 

2. Wavefonns 

2. Wavefonns 

:>6ns 

2. Wavefonns 
:>6ns 

OC 

Q 

2. Wavefonns 

:>6ns 

:>6ns 

~---t--rl-- ""Vee 

VOL 

See above [3]2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC534/MN7 4HC534S 

MN74HC534/MN74HC534S 
Octal TRI-STATE D-Type Flip-Flops with Inverting Outputs 

• Description 
MN74HCS34/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 TIL. LS TIL IS-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard S4LS174LS logic 
family. 

P-5 

20-pm plastiC OIL package 

P-6 

20-pm Panaflat package (50-200) 

• Truth Table 
Input Output 

Output Control CLK D Q 

L J H L 

L J L H 

L L X Qo 

H X X Hi-Z 

Note: 
l.J: Data mput IS transferred to output on the negative-going 

edge from LOW to HIGH of the clock 
Either HIGH or LOW; It doesn't matter 2. X: 

3.00: o level pnor to determination of mput condition shown in 
table 

4. Hi-Z: High impedance 

• Logic Diagram 

00 01 02 03 04 

CLK 

Pin Configuration (top view) 

05 06 07 

Output ~1~O---~~--~~--~--+---~4---~-+--~--~--~4-~ 
Control 

QO Q5 
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High-Speed CMOS Logic MN74HC Series MN7 4HC534/MN7 4HC534S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI.Vo -0.5- V('( +0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current Icc. IGND ±70 rnA 
Storage temperature range Tstl( -65-+150 t 

Ta=-40-+60t 400 
MN74HC534 

Ta=+60-+85t 
PI> mW 

Power Decrease to 200mW at tbe rate of BmW rc 
dissipation Ta=-40-+60t 275 

MN74HC534S 
Ta=+60-+85 t 

PI> mW 
Decrease to 200mW at tbe rate of 3.8mW rc 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage VeL 1.4-6.0 V 

Input/output voltage VI.V" O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input rise and faD time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25t Ta=-40-+85 t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current II 6.0 VI=Vec or GND ±0.1 ±1.0 pA 

3-state output off state 
Ioz 6.0 

VI=VIH or VIL 
::to.5 ±5.0 pA 

current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND. 10=0 B.O so. 0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC534/MN7 4HC534S 

• AC Characteristics (GND=OV, Input transition time ;;;6ns, CL =50pF) 

Vee 
Temperature Condition 

Parameter Symbol Test Conditions Ta=25"C Ta=-40-+85'C Unit 
(V) 

min. typo min. max. max. 

2.0 75 95 

Output rise time hLH 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 

PropagatJon time 
2.0 

CLK-+Q (L-+H) tPLH 4.5 17 30 ns 

6.0 

2.0 125 155 
Propagation time 

tpHL 4.5 15 25 31 ns 
CLK-+Q (H-+L) 

6.0 21 26 

2.0 150 190 
3-state propagation time 

4.5 RL=lk!l 17 30 38 tPHZ MHz 
(H-+Z) 

6.0 26 33 

2.0 150 190 
3-state propagation time 

17 38 tpLZ 4.5 RL=lk!l 30 ns 
(L-+Z) 

6.0 26 33 

3-state propagatJon time 
2.0 100 125 

tpzH 4.5 RL=lkO 12 20 25 os 
(Z-+H) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

tPZL 4.5 RL=lkO 13 20 25 os 
(Z-+L) 

6.0 17 21 

2.0 100 125 

Minimum Set-up time tsu 4.5 2 20 25 os 

6.0 17 21 

2.0 - 0 0 
Minimum Hold time th 4.5 - 0 0 os 

6.0 - 0 0 

2.0 6 4 
Maximum clock frequency fmax 4.5 30 49 24 os 

6.0 35 28 

-325- Panasonic 



High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

(1) tTl.H. hHL. tPLH/tPHL( eLK --+CV. tsu, fma", th 

1. Measuring Circuit 

Vee 

'>-....... --oOutput Q 

(2) tPHZ. tPZH 

1. Measuring Circuit 

Vec 

Vee 
'------ID 

>-+_--oOutput Q 
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High-Speed CMOS Logic MN74HC Series MN7 4HC540/MN7 4HC540S 

MN74HC540/MN74HC540S 
Inverting Octal TRI-STATE Buffers Line Drivers 

• Description 
MN74HC540/MN74HC540S 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 (GI, 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 TIL. LS TIL I5-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Truth Table 
Input Output 

GI 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 

• Logic Diagram 

G2 YO YI Y2 Y3 Y4 Y5 Y6 Y7 

Gl AO Al A2 A3 A4 A5 A6 A7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC540/MN7 4HC540S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vcc+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc, IGND ±70 rnA 

Storage temperature range Tstg -65-+150 ·C 

Ta=-4O-+60°C 400 
MN74HC540 PD mW 

Power Ta=+60-+S5°C Decrease to 200mW at the rate of 8mWFC 
dissipation Ta=-4O-+60°C 275 

MN74HC540S PD mW 
Ta=+60-+85°C Decrease to 200m W at the rate of 3. Sm W Fe 

• Operating Conditions 
Parameter Symbol VcC<V) Rating Unit 

Operating supply voltage Vce 1.4-6.0 V 

Input/output VI. Vo O-Vee V 

Operating temperature range TA -4O-+S5 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall time t", tf Vee=4.5V 0-500 ns 

Vee =6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°e Ta=-4O-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 /LA 1.9 2.0 1.9 V 

4.5 VIH -20.0 !LA 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 !LA 5.9 6.0 5.9 V 

4.5 VIL -6.0 rnA 3.S6 3.76 V 

6.0 -7.S rnA 5.36 5.26 V 

2.0 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 /LA 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 V 

6.0 7.S rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 /LA 
3-state output off state 

Ioz 0.6 VI=VIH or VIL ±0.5 ±5.0 !LA current Vo=Vce or GND 

Quiescent supply current Icc 6.0 VI=Vce or GND, 10=0 S.O 80.0 !LA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC540/MN7 4HC540S 

• AC Characteristics (GND=OV, Input transistion tiem S6ns, CL =50pF) -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. min. max. 

2.0 28 75 95 

Output rise time hLH 4.5 12 15 19 ns 

6.0 10 13 16 

2.0 22 75 95 

Output faU time tTHL 4.5 9 15 19 ns 

6.0 7 13 16 

2.0 39 90 115 
Propagabontime 

tpLH 4.5 14 18 23 ns (L-+H) 
6.0 12 15 20 

2.0 40 90 115 
Propagation time 

tpHL 4.5 14 18 23 ns (H->L) 
6.0 11 15 20 

3-stage output off 2.0 46 140 175 

leakage current tpHZ 4.5 RL=lk!l 22 28 35 ns 
(H->Z) 

6.0 19 24 30 

3-stage output off 2.0 44 140 175 

leakage current tpLZ 4.5 RL=lk!l 17 28 35 ns 
(L-+Z) 

6.0 19 24 30 

3-stage output off 2.0 62 140 175 

leakage current tPZH 4.5 RL=lk!l 23 28 35 ns 
(Z->H) 

6.0 18 24 30 

3-stage output off 2.0 62 140 175 

leakage current tPZL 4.5 RL=lk!l 23 28 35 ns 
(Z->L) 

6.0 18 24 30 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 
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High-Speed CMOS Logic MN74HC Series MN74HC541 IMN74HC541 5 

MN74HC541/MN74HC541S 
Octal TRI-STATE Buffers Line Drivers 

• Description 
MN74HC5411MN74HC54IS 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 
(GI, 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 TIL. LS TIL I5-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 
Input Output 

Gl 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 

• Logic Diagram 

G2 YO 

AO 

Yl Y2 Y3 Y4 Y5 Y6 Y7 

Al A2 A3 A4 A5 A6 A7 

-331-

P-5 

20·pm plastiC Dll package 

P-6 

20-pm Panaflat package (50·20DI 

Pin Configuration (top viewl 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC541/MN7 4HC541 S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc. ~NO ±70 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-4O-+60°C 400 
MN74HC541 Po mW 

Power Ta=+60-+85°C Decrease to 200m W at the rate of BmW fOC 
dissipation Ta=-4O-+60°C 275 

MN74HC541S Po mW 
Ta=+60-+B5°C Decrease to 200m W at the rate of 3. 8m W fOC 

• Operating Conditions 

Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Vee=2.0V 0-1000 ns 

Input rise and fall time tr. tr Vee=4.5V 0-500 ns 

Vee=6.0V 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-4O-+B5°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

2.0 -20.0 /LA 1.9 2.0 1.9 V 

4.5 VIH -20.0 /LA 4.4 4.5 4.4 V 

Output HIGH voltage VOH 6.0 or -20.0 !LA 5.9 6.0 5.9 V 

4.5 VIL ±6.0 rnA 3.B6 3.76 V 

6.0 -7.B rnA 5.36 5.26 V 

2.0 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIH 20.0 !LA 0.0 0.1 0.1 V 

Output LOW voltage VOL 6.0 or 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 V 

6.0 7.B rnA 0.32 0.37 V 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 !LA 
3-state output off state Ioz 0.6 VI=VIH or VIL ±0.5 ±5.0 !LA current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=Vee or GND. 10=0 B.O 80.0 !LA 
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High-Speed CMOS Logic MN74HC Series MN74HC541 IMN74HC541 S 

• AC Characteristics (GND=OV, Input transistion tiem ~6ns, CL =50pF) 
Temperature 

Parameter Symbol Vee Test CondlDons Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. min. max. 

2.0 27 75 95 

Output nse time tTLH 4.5 12 15 19 ns 

6.0 10 13 16 

2.0 26 75 95 

Output fall time hHL 4.5 10 15 19 ns 

6.0 7 13 16 

2.0 33 90 115 
Propagation time 

tpLH 4.5 13 18 23 ns (L-->H) 
6.0 11 15 20 

2.0 36 90 115 
Propagation time 

tpHL 4.5 13 18 23 ns (H-->L) 
6.0 10 15 20 

3-stage output off 2.0 42 140 175 

leakage current tpHz 4.5 RL=lkO 23 28 35 ns 
(H-->Z) 

6.0 20 24 30 

3-stage output off 2.0 40 140 175 

leakage current tpLZ 4.5 RL=lkO 16 28 35 ns 
(L-->Z) 

6.0 13 24 30 

3-stage output off 2.0 59 140 175 

leakage current tPZH 4.5 RL=lkO 21 28 35 ns 
(Z-->H) 

6.0 17 24 30 

3-stage output off 2.0 63 140 175 

leak current tPZL 4.5 RL=lkO 22 28 35 ns 
(Z-->L) 

6.0 17 24 30 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measunng Circuit and Wavefonns 
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High-Speed CMOS Logic MN74HC Series MN7 4HC563/MN7 4HC563S 

MN74HC563/MN74HC5635 
Octal TRI-STATE D-Type Latches with Inverting Outputs 
• 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 hne 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. 

P-5 

When output disable input is HIGH, all outputs become high 
impedance state regardless of the state of other inputs and data 
hold circuits. 20-pm plastiC OIL package 

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 Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS174LS logic 
family. 

P-6 

20-pm Panaflat package (50-2001 

• Truth Table 
Input Output 

Output Control Enable G D Q 

L H H L 

L H L H 

L L X Qo 

H X X Hi-Z 

Note: 
I. x: Either HIGH or LOW; It doesn't matter 
2. HI-Z: High impedance 

3. 0 0 : Q level prior to determinatIOn of Input condition shown in 
table 

• Logic Diagram 

DO Dl D2 D3 

Pin Configuration (top view) 

D4 D5 D6 D7 

Enableo-__ ~~ __ ~ __ +-__ ~-+ __ ~ __ 4-__ 4-~~-A __ ~ __ ~ __ t-~~-+ __ ~ 
G 

OutPuto-__ {)~ __ ~ __ +-~~-+ __ ~ __ 1-__ ~~~-A __ -r __ ~ __ +-_~~-+ __ ~ 
Control 

QO Q2 Q3 Q6 

-335-
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High-Speed CMOS Logic MN74HC Series MN7 4HC563/MN7 4HC563S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vce -0.5-+7.0 V 

InpuUoutput voltage VI,Vo -0.5-Vce+0.5 V 

Input protection diode current IlK ±20 mA 

Output parasitic diode current IOK ±20 mA 

Output current Io ±35 mA 

Supply current Icc, Ir,'I> ±70 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC536 PI> mW 

Power Ta=+60-+85"C Decrease to 200mW at the rate of 8mWI"C 
dissipation Ta=-40-+60"C 275 

MN74HC536S PI> mW 
Ta=+60-+85°C Decrease to 200mW at the rate of 3.8mW I"C 

• Operating Conditions 

Parameter Symbol VeC<V) Ratrng Unit 

Operating supply voltage Vce 1.4-6.0 V 

InpuUoutput voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+85 "C 
2.0 0-1000 ns 

Input rise and fall time t r , t£ 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symhol 
Vee 

Ta=25"C Ta=-40-t85t Unit 
(V) VI Io 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH. 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -':20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VII. -6.0 mA 3.86 3.76 

6.0 - 7.8 mA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 YII. 6.0 mA 0.32 0.37 

6.0 7.8 mA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 JlA 

3-state output off state VI=VIH or VII. 
±0.5 ±5.0 JlA Ioz 6.0 current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND, Io=O 8.0 80.0 JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC563/MN7 4HC563S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test ConditIOns Ta=25"C Ta=-40-+85'C Unit 

min. typo 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 tmL 4.5 6 15 19 ns 

6.0 13 16 

2.0 100 125 
Propagation time 

tPLH U 12 20 25 ns 
D-Q (L .... H) 

6.0 17 21 

2.0 100 125 
Propagation time 

4.5 12 20 25 tPHL ns 
D-Q (H .... L) 

6.0 17 21 

E Propagation time 
2.0 125 155 

Enable G --Q(L--H) tPLH 4.5 15 25 31 ns 

6.0 21 26 

E Propagation time 
2.0 125 155 

tpHI. 4.5 13 25 31 ns 
Enable G --Q(H--L) 

6.0 21 26 

2.0 125 155 
3·state propagation time 

4.5 RL= 1 kn 14 25 31 tpHz ns 
(H .... Z) 

6.0 21 26 

2.0 125 155 
3-state propagation time 

tPLZ 4.5 RL= lkn 10 25 31 ns 
(L .... Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

4.5 RL= lkn 9 25 tpzH 20 ns 
(Z .... H) 

6.0 21 17 

3-state propagabon time 
2.0 125 155 

tPZL 4.5 RL= lkn 13 25 31 ns 
(Z--L) 

6.0 21 36 

2.0 100 125 

Minimum Set-up t1me tsu 4.5 1 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Minimum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 

-337- Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC563/MN74HC563S 

• Switching Time Measuring Circuit and Waveforms 
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Panasonic 
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2. Waveforms 
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See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC564/MN7 4HC564S 

MN74HC564/MN74HC5645 
Octal TRI-STATE D-Type Flip-Flops with Inverting Outputs 

• Description 
MN74HC564/MN74HC564S contain eight high-speed D-type 
latches with inverting tn-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 Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS174LS logic 
family. 

P-5 

20-pin plastic OIL package 

P-6 

20-pin Panaflat package (50-200) 

• Truth Table 
Input Output 

Output Control CLK D Q 

Note: 
I.f: 

2. X: 

3.00 : 

4. HI-Z: 

L 

L 

L 

H 

f L L 

f H H 

L X Q"o 

X X Hi-Z 

Data input IS transferred to output on the posltlve-gomg 
edge from LOW to HIGH of the clock 
Either HIGH or LOW; It doesn't matter 
o level prior to determination of mput condition shown in 
table 
High Impedance 

• Logic Diagram 

DO Dl D2 D3 

Pin Configuration (top view) 

D4 D5 D6 D7 

Output 
Control~~~--~-t--~~r-~--~--+--r--~~--~~1---+--+--~ 

QO Q3 Q5 Q6 
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High-Speed CMOS Logic MN74HC Series MN7 4HC564/MN7 4HC564S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage V(X; -0.5-+7.0 V 

Input/output voltage V" Vo -0.5- Vee +0.5 V 

Input protection diode current I,~ ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 :l35 mA 

Supply current Icc, k,,, ±70 mA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC564 p" 

Decrease to 200mW at the rate of BmWI"C 
mW 

Power Ta=+60-+B5 "C 
dissipation Ta=-40-+60"C 275 

MN74HC564S p" 
Decrease to 200mW at the rate of3.8mWI"C 

mW 
Ta=+60-+B5 "C 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage VeL 1.4-6.0 V 

Input/output voltage V"Vo O-Vee V 

Operating temperature range T\ -40-+B5 "C 

2.0 0-1000 ns 

Input rise and fall time t r , tf 4.5 0-500 ns 

6.0 0--400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-+85'C Unit (V) V, 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage V'H 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII_ 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 }loA 1.9 2.0 1.9 

4.5 VIH -20.0 }loA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 }loA 5.9 6.0 5.9 V 

4.5 Vu. -6.0 mA 3.86 3.76 

6.0 -7.8 mA 5.36 5.26 

2.0 20.0 }loA 0.0 0.1 0.1 

4.5 V'H 20.0 }loA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }loA 0.0 0.1 0.1 V 

4.5 VII 6.0 mA 0.32 0.37 

6.0 7.8 mA 0.32 0.37 

Input current I, 6.0 V,=Vee or GND ±0.1 ±1.0 }loA 

3-state output off state V,=VIH or VII_ 
±O.S ±5.0 I'A Ioz 6.0 current VO=VLL or GND 

Quiescent supply current Icc 6.0 V,=VCL or GND, 10=0 B.O SO. 0 I'A 
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High-Speed CMOS Logic MN74HC Series MN7 4HC5641MN7 4HC564S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

(V) 
Temperature 

Parameter Symbol Test Conditions Ta=o 25 "C Ta=-40-+85t Unit 
Vee 

min. min. typo max. max. 

2.0 75 95 

Output rise time hLH 4.5 8 15 19 ns 

6.0 13 16 

2.0 75 95 

Output faU tune tTHL 4.5 6 15 19 ns 

6.0 13 16 

Propagation time 
2.0 125 155 

4.5 16 31 
CLK ..... Q (L ..... H) 

tPLH 25 ns 

6.0 21 26 

Propagation time 
2.0 125 155 

tpHL 4.5 14 25 31 ns 
CLK ..... Q (H ..... L) 

6.0 21 26 

3-state propagation time 
2.0 150 190 

tPHZ 4.5 RL= lkn 15 30 38 ns 
(H ..... Z) 

6.0 26 33 

2.0 150 190 
3-state propagation time 

4.5 RL= lkn 18 30 38 tpLZ ns 
(L ..... Z) 

6.0 26 33 

3-state propagation time 
2.0 125 155 

tPZH 4.5 RL= lkn 13 25 31 ns 
(Z ..... H) 

6.0 21 26 

3-state propagatIon time 
2.0 125 155 

tPZL 4.5 RL= lkn 15 25 31 ns 
(Z ..... L) 

6.0 21 26 

2.0 100 125 

Mirumum Set-up time tsu 4.5 1 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Minimum Hold time tb 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 6 4 

Maximum clock frequency f max 4.5 30 42 24 MHz 
6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH. tTHL. tPLH/tPHL(CLK-Q). tsu. th. {max 

1. Measuring Circuit (tpLH. tpHd 

Vee 

(2) tPHZ. tPZH 

1. Measuring Circuit (tpLH. tpHd 

Vee 

Vee 

'-------1.0 

>-....... ~-oOutput Q 

(3) tPLZ. tPZL 

1. Measuring Circuit (tpLH. tpHd 

>-~-.,.-OOutPut Q 

2. Waveforms 

:;i;6ns 

2. Waveforms 

:;i;6ns 

OC 

Q---t-.... 

Q---'--ooi 

2. Waveforms 

MN7 4HC5641MN7 4HC564S 

:;i;6ns 

:;i;6ns 

Vee 

GNO 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC573/MN7 4HC573S 

MN74HC573/MN74HC5735 
Octal TRI-STATE D-Type Latches 

• Description 
MN74HC537/MN74HC573S 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 
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 TIL. LS TIL I5-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS174LS logic 
family. 

• Truth Table 

Input Output 

Output Control G D Q 

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. 0 0 : 0 level prior to determination of Input condition shown in 

table 

• Logic Diagram 

Output 
Control 

00 Dl 

QO 

D2 03 

l 
Ql Q2 

04 

Q3 

-343-

P-5 

20-pin plastic OIL package 

P-6 

20-pm Panaflat package (80-200) 

Pin Configuration (top view) 

D5 06 07 

Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC573/MN7 4HC573S 

• Absolute Maximum Ratings 

Parameter Symbol Rati~ Unit 

Supply voltage Vcc -0.5-+7.0 V 

InpuUoutput voltage VI. Vo -0.5-Vcc+0.5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc.IGNO ±70 mA 

Storage temperature range Tstg -65-+150 'C 
Ta=-40-+60"C 400 

MN74HC573 Po mW 
Power Ta=+60-+85"C Decrease to 200mW at the rate of SmW f'C 
dissipation Ta=-40-+60"C 275 

MN74HC573S Po mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3.8mWf'C 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

InpuUoutput voltage VI. Vo O-Vce V 

Operating temperature range TA -40-+S5 "C 

2.0 0-1000 ns 

Input rise and fa)) time tr. tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Vee 
Test Conditions Temperature 

Parameter Symbol Ta=25"C Ta=-40-t85t Unit 
(V) VI 10 

Unit min. min. typo max. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VIL -6.0 mA 3.86 3.76 

6.0 -7.S mA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

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=Vec or GND ±0.1 ±1.0 }lA 

3-state output off state 
loz 6.0 

VI-VlHorVIL 
±0.5 ±5.0 JlA current Vo =Vcc or GND 

Quiescent supply current Icc 6.0 VI=VCC or GND.lo=O S.O SO.O }lA 

Panasonic -344-



High-Speed CMOS Logic MN74HC Series MN7 4HC573/MN7 4HC573S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol Test Conditions Ta=25"C Ta = - 40- +85t Unit 
(V) 

typo min. min. max. max. 

2.0 75 95 

Output nse tune tTLH 4.5 7 15 19 ns 

6.0 13 16 

2.0 75 95 

Output faU time tTHL 4.5 6 15 19 ns 

6.0 13 16 

2.0 100 125 
Propagation time 

4.5 11 20 25 
D-+Q (L-H) 

tPLH ns 

6.0 17 21 

Propagation time 
2.0 100 125 

tPHL 4.5 12 20 25 ns 
D-Q(H-L) 

6.0 17 21 

2.0 125 155 
Propagation time 

15 25 31 tPLH 4.5 ns 
Enable G-Q(L-H) 

6.0 21 26 

2.0 150 190 
Propagation time 

tPHL 4.5 16 30 38 ns 
Enable G-Q (H-L) 

6.0 26 33 

2.0 125 155 
3-state propagation time 

4.5 RL=lkO 10 25 31 tPHZ ns 
(H-Z) 

6.0 21 26 

2.0 125 155 
3-state propagation time 

tPLZ 4.5 RL=lkO 9 25 31 ns 
(L-Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

4.5 RL=lkO 9 20 25 tPZH ns 
(Z-H) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

tPZL RL=lkO 11 20 25 4.5 ns 
(Z-L) 

6.0 17 21 

2.0 100 125 

Minimum Set-up time t su 4.5 2 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Mimmum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 
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High-Speed CMOS Logic MN74HC Series MN7 4HC573/MN7 4HC573S 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tpl.H/tPHl. (D-+Q) , tsu ,th 

1. Measuring Circwt (tpLH, tpHL) 

Vee 

'f 
OutputQ 

oe 

(2) tPLH/tPHL (EG-Q) 

1. Measuring Circwt (tpLH, tpHLl 

OC 

(3) tPHZ. tPZH 

1. Measuring ClI"euit (tpLH, tpHL) 

Vee 

D QHr-_OOutputQ 

(4) tPLZ. tPZL 

EG 

oe 

RL reL 

1. Measuring Circuit (tpLH, tpHLl 

Panasonic 

2. Waveforms 

;>;608 

Vcr:. 

GND 

2. Waveforms 

;:;0605 ;:;0605 

2. Waveforms 

:0608 :0605 

OC 
GND 

Q 
__ ---+-Tlr---- =Vec 

VOH 

~ ______ ~ ___ =GND 

2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC57 4/MN7 4HC57 4S 

MN74HC574/MN74HC5745 
Octal TRI -STATE D-Type Flip-Flops 

• Description p_ 5 
MN74HC574/MN74HC574S contain eight high-speed Ootype f1ip-
flops with trip-state outputs. High output dri,ving capability and 
tri-state outputs are suitable for the use of a common bus line in a 
bus utilized system. 
o 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 TIL. LS TIL I5-inputs can 
be directly drive. Resistors and diodes are provided in Vee and 
GNO to protect the input/output from damage by static electricity. 
Same pin configuration and function as standard 54LS174LS logic 
family. 

• Truth Table 
Input Output 

Output Control CLK D Q 

Note: 
1.;:: 

2. X: 

3.00: 

4. HI-Z: 

L 

L 

L 

H 

f H H 

.r L L 

L X Qo 

X X Hi-Z 

Data input is transferred to output on the negative-going 
edge from LOW to HIGH of the clock 
Either HIGH or LOW; it doesn't matter 
o level prior to determination of Input conditIon shown 
In table 
High Impedance 

• Logic Diagram 

Output 
Control 

DO D1 

QO 

02 

Ql 

03 04 

Q2 Q3 

-347-

20-pm plastiC OIL package 

P-6 

20-pm Panaflat package ISO-200) 

Pin Configuration (top view) 

D5 D6 D7 

Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC57 4/MN7 4HC57 45 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc.IGNo ±70 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC574 Po mW 

Power Ta=+60-+B5"C Decrease to 200mW at the rate of BmW I"C 
dissipation Ta=-40-+60'C 275 

MN74HC574S Po mW 
Ta=+60-+B5 'C Decrease to 200mWat the rate of 3. BmW I"C 

• Operating Conditions 

Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vcc 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+B5 'C 

2.0 0-1000 ns 

Input rise and fall time tr. tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 
Vce 

Ta=-40-+851:: Parameter Symbol Ta=25'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -6.0 mA 3.B6 3.76 

6.0 -7.B mA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 6.0 mA 0.32 0.37 

6.0 7.B mA 0.32 0.37 

Input current I I 6.0 VI=Vee or GND ±0.1 ±1.0 pA 

3-state output off state VI=VIH or VIL 
±5.0 pA Ioz 6.0 ±0.5 current Vo=Vee or GND 

Quiescent supply current lee 6.0 VI=Vee or GND. 10=0 B.O SO.O pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC57 41MN7 4HC57 4S 

• AC Characteristics (GND=OV, Input transition time ;;;6ns, CL =50pF) 

Vce 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25"C Ta=-40-+85t Unit 

min. typo 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 

2.0 150 190 
Propagation time 

4.5 14 30 38 tPLH ns 
CLK--Q (L--H) 

6.0 26 33 

Propagation tIme 
2.0 150 190 

tPHL 4.5 14 30 38 ns 
CLK--Q (H--L) 

6.0 26 33 

2.0 100 125 
3-state propagation time 

tPHZ 4.5 RL=l k!l 11 20 25 ns 
(H--Z) 

6.0 17 21 

2.0 125 155 
3-state propagation time 

tPLZ 4.5 RL=l k!l 14 25 31 ns 
(L--Z) 

6.0 21 26 

2.0 100 125 
3-state propagation time 

tPZH 4.5 RL=l ill 9 20 25 ns 
(Z--H) 

6.0 17 21 

2.0 100 125 
3-state propagation time 

4.5 RL=l k!l 11 20 25 tPZL 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 

Mimmum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 6 4 

Maximum clock frequency f max 4.5 30 59 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

[1) tTLH, tTHL, tPLH/tPHL (CLK-Q), tsu, fmax, th 

1. Measuring Circuit (tPLH, tpHL) 

~.G. ~ 
.9 

P.G. ~ 

D 

[2) t PHZ, tPZH 

1. Measuring Circuit (tpLH. tpHd 

Vcc 

'------tD 

JIO--T"-O Output Q 

JIO-""r-~O Output Q 

P.G.I------<f>--.....l 

[3) tPLZ,tpzL 

1. Measunng Circuit (tPLH, tpHd 

Vce 

,..-----ID 
RL 

..>cl--+-"""T"O Output Q 

2. Wavefonns 
;;o;6ns 

2. Wavefonns 

DC 

Q 

2. Wavefonns 

MN7 4HC57 4/MN7 4HC57 4S 

;;o;60s 

Vee 

GND 

'-----~~--=GND 

See above [2] 2. for wavefonns. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC640/MN7 4HC640S 

MN74HC640/MN74HC640S 
Inverting Octal TRI -STATE Transceivers 

• 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 bu~ 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 IS-mputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 4SLS174LS 
logic family. 

• Truth Table 

Enable G Direction Control D1R 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 

• Logic Diagram 

r----
I 
I 

Bo--+I --1 

DIRo--:=1~C}---_--.J 

-----, 
I 
I 

-351-

P-5 

20'pm plastiC OIL package 

P-6 

20·pm Panaflat package ISO-2001 

Pin Configuration (top view) 

DIR 

AO 

A2 

A3 

A4 

AS 

A6 

A7 

:::}t:-J:iIo-tl:::::::. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC640/MN7 4HC640S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Input/output voltage Vcc -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vcc+0.5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc,lGNO ±70 mA 

Storage temperature range Tstg -65-+150 'C 

MN74HC640 
Ta=-40-+60'C 400 

Power 
Po mW 

Ta=+60-+85'C Decrease to 200mW at the rate of SmW f'C 
dissipation 

Ta=-40-+60'C 275 
MN74HC640S Po mW 

Ta=+60-+85'C Decrease to 200mW at the rate of 3.8mW f'C 

• Operating Conditions 
Parameter Symbol VcdV) RatIDg Umt 

Operating supply voltage Vce 1.4-6.0 V 

Input/output voltage VI, Vo O-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 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Unit ra=-40-t85'C 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 }lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VII. -6.0 mA 3.S6 3.76 

6.0 -7.8 mA 5.36 5.26 

2.0 20.0 }lA 0.0 0.1 0.1 

4.5 VIH 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 }lA 0.0 0.1 0.1 V 

4.5 VII. 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 JlA 

3-state output off state VFVIH or VII. 
JlA current Ioz 6.0 ±0.5 ±5.0 

Vo=Vcc or GND 

Quiescent supply curren Icc 6.0 VI=VCC or GND,lo=O S.O 80.0 }lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC640/MN7 4HC640S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pFI 

Vcc 
Temperature 

Parameter Symbol Test ConditIons 
(V) 

2.0 

Output rise tIme tTLH 4.5 

6.0 

2.0 

Output fall tIme tTHL 4.5 

6.0 

2.0 
Propagation time 

tPLH 4.5 
(L .... H) 

6.0 

Propagation time 
2.0 

tPHL 4.5 
(H .... L) 

6.0 

2.0 
3-state propagation time 

tPHZ 4.5 RL=lkO 
(H .... Z) 

6.0 

2.0 
3-state propagatIon time 

tPLZ 4.5 RL=lkO 
(L .... Z) 

6.0 

2.0 
3-state propagation time 

tPZH 4.5 RL=lkO 
(Z .... H) 

6.0 

2.0 
3-state propagatIon tlIlle 

tPZL 4.5 RL=l kO 
(Z .... L) 

6.0 

• SWltclnng Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, t PLH, t PHL 

Ta=25"C 

min. typo 

7 

6 

10 

9 

14 

18 

14 

15 

1. Measunng CirCUit (tpLH, tpHLl 2. Waveforms 

ENG 

Vee 

Output 

Output 

-353-

Ta=-40-+85'C Unit 

max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

100 125 

20 25 ns 

17 21 

75 95 

15 19 ns 

13 16 

125 155 

25 31 ns 

21 26 

150 190 

30 38 ns 

26 33 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 
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High-Speed CMOS Logic MN74HC Series MN7 4HC640/MN7 4HC640S 

(2) tPHZ. tPZH 

1. Measuring Circuit (tpLH. tpHI) 2. Wavefonns 

ENG 
~6ns ~6ns 

Vcr 

G-~~I ~;';'::"--GND 

Input >-~-~-oOutput Output 

Output 
~ _____ -L ____ ~GND 

(3 J tPLZ. t PZL 

1. Measuring Circuit 2. Wavefonns 

See above [2] 2. for wavefonns. 

ENG 
Vee 

Input >---+--.--oOutput 
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High-Speed CMOS Logic MN74HC Series MN7 4HC643/MN7 4HC643S 

MN74HC643/MN74HC6435 
True-Inverting Octal TRI-STATE Transceiver 

• Description 
MN74HC643IMN74HC643S are high-speed, true-invertipg 
bidirectio~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 OIR. 
When OIR input is "H", data is inverted and transferred from 
input A to output B. When OIR 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 TIL. LS TIL IS-inputs can 
be directly dnven. Resistors and diodes are provided in Vee and 
GNO to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard S4LS174LS 
logic family. 

• 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 

• Logic Diagram 

ENGo--_~-a-· 

r-----
I 
I 

Bo---+:--' 
I 
I 

....--i---<:lA 

I I L __________ -l 

DlRo--==C~}_---~ 

-355-

P-5 

20'pm plastIC OIL package 

P-6 

20'pm Panaflat package (50·200) 

Pin configuration (top view) 
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High-Speed CMOS Logic MN74HC Series MN7 4HC643/MN7 4HC643S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI.VO -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc. leN~ ±70 rnA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC643 Po rnW 

Power Ta=+60-+85t Decrease to 200mW at the rate of SmW rc 
dissipation Ta=-40-+60t 275 

MN74HC643S Po mW 
Ta=+60-+S5t Decrease to 200mWat the rate of 3. SmW rc 

• Operating Conditions 

Parameter Symbol VeC<V) Rating Unit 

Operating supply voltage Vec 1.4-6.0 V 

Input/output voltage VI. Vo O-Vce V 

Operating temperature range TA -40-+S5 "C 

2.0 0-1000 ns 

Input rise and fall time tr. tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Unit Ta=-40-+8S'C 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JJA 1.9 2.0 1.9 

4.5 VIH -20.0 JJA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JJA 5.9 6.0 5.9 V 

4.5 VIL -6.0 mA 3.86 3.76 

6.0 -7.8 rnA 5.36 5.26 

2.0 20.0 JJA 0.0 0.1 0.1 

4.5 VIH 20.0 JJA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JJA 0.0 0.1 0.1 V 

4.5 VIL 6.0 rnA 0.32 0.37 

6.0 7.8 rnA 0.32 0.37 

Input current I I 6.0 VI=Vec or GND ±0.1 ±1.0 JJA 

3-state output off state 6.0 Ioz current 
VFVIH or VII. 

±0.5 ±5.0 pA 
Vo=Vcc or GND 

Quiescent supply current Icc 6.0 VI=Vee or GND.lo=O 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC643/MN7 4HC643S 

• AC Characteristics (GND=OV. Input transition time ;;;;6ns. CL =50pF) 

Vee 
Temperature 

Parameter Symbol Test Conditions 
(V) 

2.0 

Output rise t:Jme tTLH 4.5 

6.0 

2.0 

Output fall time tTHL 4.5 

6.0 

2.0 
Propagation t:Jme tpl.H 4.5 
(L .... H) 

6.0 

2.0 
Propagation time 

tPHL 4.5 
(H .... L) 

6.0 

2.0 
3-state propagation time 

tPHZ 4.5 RI.=1kO 
(H .... Z) 

6.0 

2.0 
3-state propagation time 

tPLZ 4.5 RL=lKO 
(L .... Z) 

6.0 

2.0 
3-state propagation time 

tPZH 4.5 RL=1 kO 
(Z .... H) 

6.0 

2.0 
3-state propagation time 

tPZL 4.5 RL=1 kO 
(Z-L) 

6.0 

• SWitching Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tPLH. tPHL 

1. Measuring Crrcmt 

Vcc 

>---.,----()Output 

Ta=25"C 

min. typo 

7 

6 

8 

8 

14 

13 

14 

10 

2. Waveforms 

:i06ns 

Input 

Output 

Output 

-357-

Ta=-40-+S5't Unit 

max. min. max. 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

75 95 

15 19 ns 

13 16 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

125 155 

25 31 ns 

21 26 

100 125 

20 25 ns 

17 21 

:i06ns 

Panasonic 



High-Speed CMOS Logic MN74HC Series 

(2) tPHZ, tPZH 

1. Measuring Circuit 

ENG 

Vee 

>---,--.,--oOutput 

(3) tPLZ, tPZL 

1. Measuring Circuit 

ENG 

Vee 

>-.-..~-o Output 

2. Wavefonns 

::>6ns 

Output 

Output 

2. Wavefonns 

MN7 4HC643/MN7 4HC643S 

::>6ns 

~;';';;"--GND 

-----+---+--""Vcc 

VOL 

VOH 

~---....L--""GND 

See above [2] 2. for wavefonns. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC688/MN7 4HC688S 

MN74HC688/MN74HC6885 
8-Bit Magnitude Comparator (Equality Detector) 
• 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 decodmg of mem.9ry 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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LSn4LS 
logic family. 

• Truth Table 

Input 

Data 

P, Q 
P=Q 
P>Q 
P<Q 

X 

• Logic Diagram 

P2~ 
Q2rr--4. 

Plo----1 
Qlrr--4. 

-
Enable G 

L 

L 

L 

H 

G~-1.~------------~ 

--
P=Q 

L 

H 

H 

H 
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P-5 

20'pm plastic OIL package 

P-6 

20-pm Panaflat package (50-2001 

Pin configuration (top view) 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC688/MN7 4HC688S 

• 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 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current Ice. leND ±50 mA 

Storage temperature range Tstg -65-+150 't 
Ta=-40-+60"C 400 

MN74HC688 PD mW 
Power Ta=+60-+85 "C Decrease to 200mW at the rate of 8mW FC 
diSSipation Ta=-40-+60"C 275 

MN74HC688S PD mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3.8mWFC 

• Operating Conditions 
Parameter Symbol Vce (V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25"C Ta=-40-t85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 JiA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JiA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VII. 4.0 mA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 JlA 
Quiescent supply current lee 6.0 VI=Vee or GND.Io=O 8.0 80.0 JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC688/MN7 4HC688S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Parameter Symbol 

(V) 
Test Conditions 

2.0 

Output nse trrne tTLH 4.5 

6.0 

2.0 

Output fall trrne tTHL 4.5 

6.0 

Propagatlon tlme 
2.0 

P, Q-+P~Q (L ..... H) tPLH 4.5 

6.0 

2.0 
Propagation trrne 

tPHL 4.5 
P, Q-+ P~ (H-+ L) 

6.0 

2.0 
Propagation time 

4.5 tPLH 
G ..... P~Q(L ..... H) 

6.0 

2.0 
Propagatlon time 

tpHL 4.5 
G ..... P~Q(H-+L) 

6.0 

• Switching Time Measunng CircUIt and Wavefonns 

1. Measuring Circuit 

Vcc 

}
P.Q.L 

P=Q 

Output 

-361-

Temperature 

Ta=25'C Ta =-40-+85'C Unit 

min. typo max. min. max. 

75 95 

8 15 19 ns 

13 16 

75 95 

6 15 19 ns 

13 16 

150 190 

17 30 38 ns 

26 33 

150 190 

14 30 38 ns 

26 33 

100 125 

11 20 25 ns 

17 21 

100 125 

9 20 25 ns 

17 21 

2. Wavefonns 

;;;;6ns ;;;;6ns 

Output { ___ ~ 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC4002/MN7 4HC4002S 

MN74HC4002/MN74HC4002S 
Dual 4-Input NOR Gates 

• Description 
MN74HC4002lMN74HC4002S 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 TIL. 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 TIL 100inputs can be directly driven. 
Resistors and diodes are provided in Vee and GND for protection 
of the input/output against damage by static electricity. Same pin 
configuration and function as standard CMOS logic 4000 family. 

• Logic Diagram 

A 
B 

y 

C 
D 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 
Input/output voltage VI,VO 

Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current lee.IcNo 
Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HC4002 Po 

Power Ta=+60 -+85 'C 
dissipation Ta=-40-+60'C 

MN74HC4002S Po 
Ta=+60-+85'C 

Panasonic -362-

P-I 

14-pon plastIc OIL package 

P-2 

14-pon Panaflat package (50-140) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 mA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 'C 

400 

Decrease to 200mWat the rate of BmW I"C 
mW 

275 

Decrease to 200mW at the rate of 3. BmW I"C 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC4002/MN7 4HC4002S 

• Operating Conditions 

Parameter Symbol Vee (V) Ratmg Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input nse and faU tune tr, tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25t Ta=-40-tS5'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 . 
input HIGH voltage VIH 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 jJA 1.9 2.0 1.9 

4.5 -20.0 jJA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 VII. -20.0 jJA 5.9 6.0 5.9 V 

4.5 -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 jJA 0.0 0.1 0.1 

4.5 VIH 20.0 jJA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 jJA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current r. 6.0 VI=Vee or GND ±0.1 ±1.0 jJA 
Quiescent supply current Icc 6.0 VI=Vee or GND,lo=O 2.0 20.0 }JA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 
Temperature 

Parameter Symbol Vee 
Test Conditions Ta=25t Ta=-40-t85'C Unit 

(V) 
min. typo min. max. max. 

2.0 25 75 95 

Output nse time tTl.H 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-+H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

4.5 8 15 19 
(H-+L) 

tPHL ns 

6.0 7 13 16 

-363- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC4015/MN7 4HC40l5S 

MN74HC40 15/MN74HC40 155 
Dual 4-Stage Shift Registers with Serial-InputiParallel-Output 

• 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 TIL. LS TIL to-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pm configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 
Input 

n CLK D CLR Qo 

1 .f Dl L Dl 

2 ...r D2 L D2 

3 ...r D3 L D3 

4 ..F D4 L D4 

~ X L 

X X H L 

Note: 
1. x: Either HIGH or LOW; it doesn't matter 
2. Dn: "H" or "L" 
3. n: Number of clock pulse 
4 . ..f"": The rise of clock from "L" to "H" 
5. "lc..: The fall of clock from "H" to "L" 

• Logic Diagram 

Do----t:;JO----t 

Panasonic 

QO 

Output 

QI Q2 Q3 

X X ~ 

D1 X X 

D2 Dl X 

D3 D2 Dl 

no change 

L L L 
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P-3 

16-pm plastIc OIL package 

P-4 

-
16-pin Panaflat package (80-160) 

Pin Configuration (top view) 

Q3 



High-Speed CMOS Logic MN74HC Series MN7 4HC4015/MN7 4HC4015S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Input/output voltage Vee -0.5- +7.0 V 

Input/output voltage VI, Vo -0.5-V ee+O. 5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc, leND ±50 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC4015 Po rnW 

Power Ta=+60-+S5"C Decrease to 200m W at the rate of 8m W rc 
diSSipation Ta=-40-+60"C 275 

MN74HC4015S Po rnW 
Ta=+60-+S5"C Decrease to 200mW at the rate of3.8mWrC 

• Operating Conditions 

Parameter Symbol VedV) Rating Unit 

Operating supply voltage Vcc 1.4-6.0. V 

Input/output voltage VI, Vo O-Vce V 

Operatrng temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall time t r , tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vce 
Ta=25"C Ta=-40-t85t: Unit 

(V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage Va. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 JlA 1.9 2.0 1.9 

4.5 VIH -20.0 J<A 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JlA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 VIH 20.0 JlA 0.0 0.1 0.1 

Output LOW voltage VOl 6.0 or 20.0 JlA 0.0 0.1 0.1 V 

4.5 VII. 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vce or GND ±0.1 ±1.0 JlA 
QUiescent supply current Icc. 6.0 VI=Vec or GND. 10=0 S.O SO.O JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4015/MN7 4HC4015S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL=50pF) 

Vec 
Temperature 

Parameter Symbol Test Conditions Ta=25t Ta=-40-+85'C Unit (V) 
min. typo max. min. max. 

2.0 75 95 
Output rise time hLH 4.5 10 15 19 ns 

6.0 13 16 

2.0 75 95 
Output fall time hHL 4.5 7 15 19 ns 

6.0 13 16 

2.0 175 220 
Propagation time 

tPLH 4.5 20 35 44 ns 
CLK .... Qn (L .... H) 

6.0 30 37 

2.0 175 220 
Propagation tune 

4.5 19 35 44 ns tPHL 
CLK .... Qn (H .... L) 

6.0 30 37 

2.0 175 220 
Propagation time 

tPHL 4.5 19 35 44 ns 
CLR .... Qn (H .... L) 

6.0 30 37 

2.0 125 155 
Minimum pulse width 

10 25 31 CLR,CLK tw 4.5 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 
Minunum Hold time th 4.5 - 0 0 ns 

6.0 - 0 0 
2.0 75 95 

Mmimum 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 

• Switching Time Measunng CircUit and Waveforms 

1. Measuring Circuit 

Vee 

..!.i 

.J:J 
~ 
ii 
E 
B 
.... 
Jl 
~ 

2. Waveforms 

tsu tsu 

QO 

D 

CLK Ql 

CIR 

Q2 

Q3 
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MN7 4HC4015/MN7 4HC40155 

Output 

I CL 

Output 

I CL 

Output 

I CL 

Output 

I CL 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC4020/MN7 4HC4020S 

MN74HC4020/MN74HC4020S 
14-Stage Bin';1ry Counter 

• Description p_ 3 
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 (Ql~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 TIL. LS TIL lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 

CLK CLR Mode 

X H All Outputs are low 

f L No Change 

~ L Counter Advances 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. "\.: The faU of clock from "H" to "L" 
3 . .1': The rise of clock from "L" to "H" 

• Logic Diagram 

Panasonic 

Q14 Q13 Q12 

-368-

16,pln plastiC OIL package 

P-4 

-
16,pln Panaflat package (50-160) 

Pin Configuration (top view) 

GN 

Qll QlO Q9 Q8 



High-Speed CMOS Logic MN74HC Series MN7 4HC4020/MN7 4HC4020S 

• 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 11K ±20 rnA 
Output parasltJc diode current 10K ±20 rnA 
Output current 10 ±25 rnA 
Supply current Icc.lGND ±50 rnA 
Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC4020 Po mW 

Power Ta=+60-+B5'C Decrease to 200mW at the rate of BmW rc 
dissipation Ta=-40-+60'C 275 

MN74HC4020S 
Ta=+60-+B5'C 

Po mW 
Decrease to 200mW at the rate of3.BmWrC 

• Operating Conditions 
Parameter Symbol VcclV) Rating Unit 

OperatJog supply voltage Vcc 1.4-6.0 V 

Input/output voltage VI. Vo O-Vcc V 

Operating temperature range TA -40-+B5 'C. 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Test ConditJons Temperature 

Parameter Symbol 
Vcc 

Ta=25'C Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V1L 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 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.B6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 VI=VCC or GND.Io=O B.O BO.O pA 

-369- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC4020/MN7 4HC4020S 

• AC Characteristics (GND=OV, Input transition time ;;;;6ns, Cl =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions Ta=25't Ta =-40-+85'C Unit 

min. typo 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 

2.0 150 190 
Propagation time 

4.5 16 30 38 tPLH ns 
CLK-+Ql (L-+H) 

6.0 26 33 

2.0 150 190 
Propagation time 

tPHL 16 30 38 
CLK-+Ql (H-+L) 

4.5 ns 

6.0 26 33 

2.0 75 95 
Propagation time 

tPLH 4.5 5 15 19 ns 
Qn-+Qn+! (L-+H) 

6.0 13 16 

2.0 75 95 
Propagation time 

tPHL 4.5 5 15 19 ns 
Qn-+Qn+! (H-+L) 

6.0 13 16 

2.0 150 190 
Propagation time 

4.5 16 30 38 tPLH ns 
CLR-+Qn (H-+ L) 

6.0 26 33 

Minimum pulse width 
2.0 125 155 

12 31 tw 4.5 25 ns 
CLR 

6.0 21 26 

2.0 75 95 

Minimum recovery time t rem 4.5 I 2 15 19 ns 

6.0 13 16 

2.0 6 4 
Maximum clock 

30 75 24 MHz frequency f max 4.5 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4020/MN7 4HC4020S 

• Switching Time Measuring Circuit and Wavefonns 

1. Measunng Circuit 

Vee 

.£ 

~ 
,s CLK 
E Qn 
.s CLR ... 

'* Il:: I CL 

• Typical Operating Conditions 

2. Wavefonns 

CLR 

Output CLK 

Qn 

1 2 4 8 16 32 64 128 256 512 1024 2048 4096 8192 16384 
CLK'1.IU1J"'Lr -U- -U- -U- -U- -U- -U- -U- -U- -U-L.r -U- -U-""L 
CLR---'~ ____________________________________________ _ 

Ql ~ """L- """L- """L- """L- "L.. "L.. """L- """L- """L- "L.. "L.. "L.. ~ 
Q4 _..r-""L- ""L- "L.. ""L- ""L- "L.. """L-L-L-"L.. ~ 
Q5 __ ..r-""'L- ""'L- ""'L- ""'L- """L-L-L-""'L-L-~ 
Q6 ___ ..r-""'L-L-L- """L- """L-L-""'L- ""'L-~ 
Q7 ____ ..r-L-L-L-"""L-""L-L-L-~ 
Q8 _____ ..r-""L-L-L-L-L-L-~ 
Q9 ______ ~L_"""L_ L-L_ L_ ~ 

QIO _______ ..r-L-L-L-L-L... 
Qll ________ ..r-L-""'L-L_ L... 
Q12 _________ ..r-L-"""L_ L... 
Q13 ------____ -r-""L- L... 
Q14 ---------__ ..r-L... 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4024/MN7 4HC4024S 

MN74HC4024/MN74HC40245 
7 -Stage Binary Counter 

• Description 
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 
(QI-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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 

CLK CLR Mode 

X H All Outputs are low 

f L No Change 

"\. L Counter Advances 

Note: 
1. X: Either HIGH or LOW; it doesn't matter 
2. "\.: The fall of clock from "H" to "L" 
3·f: The rise of clock from "L': to "H" 

III Logic Diagram 

Panasonic -372-

P-I 

14-pon plastoc Oil package 

P-2 

14-pon Panaflat package (50·140) 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC4024/MN7 4HC4024S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI.VO -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 mA 

Supply current Icc.lcNo ±50 mA 

Storage temperature range Tstg -65-+150 't 

Ta=-40-+60't 400 
MN74HC4024 Po mW 

Power Ta=+60-+B5 't Decrease to 200mW at the rate of 8mWf'C 
dissipation Ta=-40-+60't 275 

MN74HC4024S Po mW 
Ta=+60-+B5't Decrease to 200mW at the rate of 3. 8mW f'C 

• Operating Conditions 

Parameter Symbol Ved..V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+B5 't 

2.0 0-1000 ns 

Input rise and faU tune tr. tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25't Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 pA 1.9 2.0 1.9 

4.5 VIH -20.0 pA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VIL -4.0 mA 3.B6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 pA 

Quiescent supply current Icc 6.0 VI=Vee or GND.lo=O B.O BO.O pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC40241MN7 4HC4024S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol 
Vee 

Test Conditions Ta=25'C T. --40-+8St Unit 
(V) 

min. typo 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 

2.0 150 190 
Propagation time 

tPLH 4.5 16 30 38 ns 
CLK-Ql (L-H) 

26 33 6.0 

2.0 150 190 
Propagation time 

tPHL 4.5 15 30 38 ns 
CLK-Ql (H-L) 

6.0 26 33 

2.0 75 95 
Propagation time 

tPLH 4.5 5 15 19 ns 
Qn-Qn+l (L-H) 

6.0 13 16 

2.0 75 95 Propagation time , 
tPHL 4.5 7 15 19 ns 

Qn-Qn+l (H-L) 
6.0 13 16 
2.0 150 190 

Propagation time 
tPHL 4.5 17 30 38 ns 

CLR-Qn (H- L) 
6.0 26 33 
2.0 125 155 

Minimum CLR pulse 
4.5 7 25 31 ns tw 

width 
6.0 21 26 

2.0 75 95 
Minimum recovery time t rem 4.5 4 15 19 ns 

6.0 13 16 
2.0 6 4 

Maximum clock frequency f max 4.5 30 98 24 MHz 

6.0 35 28 

Panasonic -374-



High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 2. Waveforms 

Vcc 

.Sl 
CLR 

'3 
E CLK 

Qn Output 
B CLR .... 
..!l rCL 
& 

Qn 

• Typical Operating Conditions 

1 2 4 8 16 32 64 128 
CLK~ """1..f"" """1..f"" --u---u- """1..f"" ~ 
CLR---'~ __________________________ __ 

Ql-.J"L. L-L-L-L-"""L- L-
Q2 r L-L-"""L-L-"""L- L-
Q3 .-r--L-L-L-"""L- L-
Q4 _ .-r--"""L-L-"""L- L-
Q5 _.-r--L-"""L-L-
Q6 ___ ...r-L--L-
Q7 _________ s-L-
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High-Speed CMOS Logic MN74HC Series MN7 4HC4040/MN7 4HC4040S 

MN74HC4040/MN74HC4040S 
14-Stage Binary Counter 

• 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 
(QI-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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 
CLK CLR Mode 

X H All Outputs are low 

f L No Change 

"\. L Counter Advances 

Note: 
1. x: Either HIGH or LOW; it doesn't matter 
2. "\.: The faU of clock from "H" to "L" 
3 . ..1": The rise of clock from "L" to "H" 

• Logic Diagram 

P-3 

16·pon plastic OIL package 

P-4 

-
16-pon Panaflat package (50-160) 

Pin Configuration (top view) 

CLR-t~Lt~----------------~4-~--~~-+--~i--4--r-i 

Q12 Ql1 QI0 Q9 Q8 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4040/MN7 4HC4040S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI,VO -0.5-Vee+0.5 V 

Input protection diode current IIK ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current lee. leN~ ±50 mA 

Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC4040 Po mW 

Power Ta=+60-+85'C Decrease to 200mW at the rate of 8mW fC 
dissipation Ta=-40-+60'C 275 

MN74HC4040S Po mW 
Ta=+60-+85'C Decrease to 200mW at the rate of 3. 8mWfC 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee l.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input nse and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-tS5t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 l.5 l.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII_ 4.5 0.9 0.9 V 

6.0 l.2 l.2 

2.0 -20.0 pA l.9 2.0 l.9 

4.5 VIH -20.0 }JA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 pA 5.9 6.0 5.9 V 

4.5 VII. -4.0 mA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 pA 0.0 0.1 0.1 

4.5 VIH 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 V 

4.5 VII_ 4.0 mA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±l.0 }JA 

QUiescent supply current Icc 6.0 VI=Vee or GND. 10=0 8.0 80.0 }JA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4040/MN7 4HC4040S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee 
Test Conditions Ta=25'C Ta=-40-+85'C Unit (V) 

min. typo max. min. max. 

2.0 25 75 95 
Output rise time tTl.H 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 
Propagation time 

4.5 20 40 50 tpLH ns 
CLK-Ql (L-H) 

6.0 15 34 43 

2.0 50 175 220 
Propagation time tPHI. 4.5 18 35 44 ns 
CLK-Ql (H-L) 

6.0 15 30 37 

2.0 18 75 95 
Propagation time 

tpl.H 4.5 7 15 19 ns 
Qn-Qn+l (L-H) 

6.0 5 13 16 

2.0 17 75 95 
Propagation time 

tPHI. 4.5 6 15 19 ns 
Qn-Qn+l (H-L) 

6.0 13 16 5 

2.0 55 150 190 
Propagation time 

I 38 tpHI. 4.5 17 30 ns 
CLR-Qn (H- L) 

6.0 14 26 33 

2.0 20 75 95 
Minimum CLR pulse 

4.5 6 "15 19 
width tw 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 

Maxnnum clock frequency f max 4.5 30 70 24 MHz 

6.0 35 80 28 

Panasonic -378-



High-Speed CMOS Logic MN74HC Series MN74HC4040lMN74HC4040S 

• Switching Time Measuring CirCUit and Wavefonns 

1. Measunng CIrcuit (tpLH, t"Hd 2. Switching Wavefonns 

Vec 

CLR 

~ 
-5 CLK 

S Qn Output 
.s CLR CLK ... 
.sl 

ICL 
~ 

Qn 

• Typical Operating Condition 

1 2 4 8 16 32 64 128 256 512 1024 2048 4096 
CLK UU1.IU"" L.r L.r II L.r ""1I"" L.r L.r L.r -U- -U- ""L 
CLR---'~-----------------------------------------

Q 1 -rL ""1...- ""1...- ""1...- ""1...- ""1...- ""1...- L- ""1...- ""1...- ""1...- ""L 
Q2 r L- ""1...- ""1...- ""1...- ""1...- ""1...- L- "L.. ""1...- "L.. ""L 
Q3 .s-""1...-L-L-L-L-L- "L.. "L.. L- ""L 
Q4 _ J"-""1...- "L.. L-L-L- "L.. ""1...-L- ""L 
Q5 __ ..s-"L.. ""1...-L-L- "L.. ""1...- "L.. ""L 
Q6 _ __ ..r-L- "L.. L- L- "L.. "L.. ""L 
Q7 ____ J"- L- ""L- "L.. "L.. "L.. ""L 
Q8 ______________ J"- L- "L.. ""1...- "L.. ""L 
Q9 ______ ...r-"L.."L.. "L.. ""L 

QlO ________ ___ ..r-""1...- "L.. ""L 
Qll ________ ..s-L- ""L 
Q12 _________ ..r-""L 

-379- Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC4049/MN74HC4049S 

MN74HC4049/MN74HC40495 
Hex Inverting Logic Level Down Converters 

• Description 
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-lSV 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 Vee. 
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 TIL. Same pin configura­
tion and function as the standard CMOS logic 4000 family. 

• Sckematic Diagram 

Inputo-------~--,---_i ;.0-----0 Output 

GND 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vce 
Output voltage Vo 
lnput voltage VI 
lnput protection diode current 11K 
Output parasitic diode current 10K 
Output current 10 
Supply current Icc. ~ND 
Storage temperature range Tstg 

Ta=-40-+000C 
MN74HC4049 PD 

Power Ta=+60-+85°C 
dissipation Ta=-40-+000C 

MN74HC4049S PD 
Ta=+60-+85°C 

Panasonic -380-

P-3 

l6·pm plastiC OIL package 

P-4 

-
16-pm Panaflat package (SO-160) 

Pin configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vec+0.5 V 
-0.5-16 V 

±20 rnA 

±20 rnA 

±35 rnA 

±70 rnA 

-65-+150 °C 

400 

Decrease to 200mW at the rate of 8mWrC 
mW 

275 

Decrease to 200mW at the rate of 3.8mWrC 
mW 



High-Speed CMOS Logic MN74HC Series MN74HC4049/MN74HC4049S 

• Operating Conditions 
Parameter Symbol Vee(V) Ratmg Unit 

Operating supply voltage Vee 1.4-6.0 V 

Output voltage Vo O-Vee V 

Input voltage VI 0-15 V 

Operating temperature range TA -40-+85 °C 

2.0 0-1000 ns 

Input rise and fall time t,., tt 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test ConditIOns Temperature 

Parameter Symbol Vee 
Ta=25'C Ta=-40-+8St Unit (V) VI 10 

Unit min. tYPo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage Vll. 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 4.4 

Output HIGH voltage VOH 6.0 VIL -20.0 }JA 5.9 6.0 5.9 V 

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 }JA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VlH 20.0 pA 0.0 0.1 0.1 V 

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 }JA 

QUIescent supply current Icc 6.0 VI=VCC or GND,Io=O 4.0 40.0 }JA 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee 
(V) 

Test Conditions Ta=25'C Ta=-40-t8St Unit 

min. typo max. min. max. 

2.0 19 75 95 
Output rise time tTLH 4.5 10 15 19 os 

6.0 9 13 16 

2.0 18 75 95 

Output fall tune tTHL 4.5 10 15 19 ns 

6.0 8 13 16 

2.0 i5 100 125 
Propagation time 

tPLH 4.5 
(L ..... H) 11 20 25 os 

6.0 10 17 21 

2.0 18 100 125 
Propagation time 

h'HL 4.5 (H ..... L) 11 20 25 ns 

6.0 9 17 21 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4050/MN7 4HC4050S 

MN74HC4050/MN74HC4050S 
Hex Logic Level Down Converter 

• Description 
MN74HC40S0/MN74HC40S0S 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, O-lSV CMOS logic can be converted to O-SV 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 cc. 
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. 

• Sckematic Diagram 

• Absolute Maximum Ratings 
Parameter Symbol 

Supply voltage Vee 
Output voltage Vo 
Input voltage VI 
Input protection diode current 11K 
Output parasitic diode current 10K 
Output current 10 
Supply current Icc, IGND 

Storage temperature range Tstg 

Ta=-40-+60°C 
MN74HC4050 PD 

Power Ta=+60-+85°C 
dissipation Ta=-40-+6O"C 

MN74HC4050S PD 
Ta=+60-+85°C 

Panasonic -382-

P-3 

16-pin plastIC OIL package 

P-4 

-
16-prn Panaflat package (SO·160) 

Pin configuration (top view) 

Rating Unit 

-0.5--7.0 V 
-0.5-Vee+0.5 V 

-0.5-16 V 

±20 rnA 

±20 rnA 

±35 rnA 

±70 rnA 

-65-+150 °C 

400 
mW 

Decrease to 200mW at the rate of 8mW fC 

275 

Decrease to 200mW at the rate of 3.8mW fC 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC4050/MN7 4HC4050S 

• Operating Conditions 
Parameter Symbol VeC<V) Ratmg Unit 

Operating supply voltage Vee 1.4-6.0 V 

Output voltage Vo O-Vee V 

Input voltage VI 0-15 V 

Operating temperature range TA -40-+85 °C 

2.0 0-1000 ns 

Input rise and fall time t", t( 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics IGND=OV) 

Test ConditIons Temperature 

Parameter Symbol Vec Ta=25t Ta=-40-t85t Unit 
(V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 JlA 1.9 2.0 1.9 

4.5 -20.0 JlA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 VlH -20.0 JlA 5.9 6.0 5.9 V 

4.5 -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JlA 0.0 0.1 0.1 

4.5 20.0 }lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VIL 20.0 }lA 0.0 0.1 0.1 V 

4.5 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=VCC or GND ±0.1 ±1.0 JlA 
Quiescent supply current lee 6.0 VI=VCC or GND,Io=O 4.0 40.0 JlA 

• AC Characteristics IGND=OV. Input transition time ~6ns. CL =50pF) 

Temperature 

Parameter Symbol Vee Test ConditIons Ta=25t Ta=-40-t85t Unit (V) 
min. tYl'. max. min. max. 

2.0 21 75 95 
Output nse tIme l1LH 4.5 8 15 19 os 

6.0 7 13 16 

2.0 13 75 95 

Output fall tune tTHL 4.5 7 15 19 ns 

6.0 5 13 16 

2.0 39 75 95 
Propagation time 

tPLH 4.5 8 15 19 ns 
(L-K 

6.0 7 13 16 

2.0 10 75 95 
Propagation time 

tPHL 4.5 8 15 19 (H-LJ ns 

6.0 6 13 16 
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High-Speed CMOS Logic MN74HC Series MN74HC4051 IMN74HC4051 5 

MN74HC4051/MN74HC4051S 
Single 8-Channel MultiplexerlDemultiplexer 

• Description 
MN74HC40511MN74HC4051S 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. 

• Truth Table 

Input Channel 
INH C 8 A ON 

L L L L YO-Z 

L L L H YI-Z 

L L H L Y2-Z 

L L H H Y3-Z 

L H L L Y4-Z 

L H L H Y5-Z 

L H H L Y6-Z 

L H H H Y7-Z 

H X X X All OFF 

Note: X: don't care 

• Logic Diagram 

INH c 8 A 

Y7 Y6 Y5 Y4 Y3 Y2 Yl YO z 

Panasonic -384-

P-3 

16-pin plastic OIL package 

P-4 

-
16-pln Panaflat package (50-160) 

Pin configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN74HC4051 IMN74HC4051 S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output paras111c diode current 10K ±20 mA 

Output current 10 ±35 rnA 

Supply current Icc. kNO ±70 rnA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74HC4051 

Ta=+60-+B5"C 
Po mW 

Power Decrease to 200mW at the rate ofBmWrC 
dissipation Ta=-40-+60"C 275 

MN74 HC4051S Po mW 
Ta=+60-+B5"C Decrease to 200mW at the rate of 3. BmW rc 

• Operating Conditions 

Parameter Symbol Vcc(V) Rating Unit 

Operating supply voltage Vce 2.0-6.0 V 

Input/output voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+B5 "C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Vce 
Temperature 

Parameter Symbol Test Conditions Ta=25"C Ta=-4D-+85'C Unit 
(V) 

min. min. typo max. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3. 15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

Input current I I 6.0 VI=Vee or GND ±0.1 ±1.0 J.lA 

VI=Vee or GND 
Quiescent supply current Icc 6.0 B.O BO.O J.lA 

10=0 

Input/output off reak I S(off) 6.0 
VI =VIH or VIL 

±0.1 ±1.0 pA 
current IVsl=Vec or GND 

2.0 1000 2000 3000 n 
3.0 200 400 600 n 

On resistance RON Vis=Vcc-GND n 4.5 BO 160 240 

6.0 60 120 130 n 
2.0 150 n 

Variation of On 3.0 25 n 
resistance ~RoN 

4.5 10 n 
6.0 7 n 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4051/MN7 4HC4051 S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 
Parameter Symbol 

Vee 
Test Conditions Ta=25t: Ta =-40-+8S'C Unit (V) 

min. typo max. min. max. 

2.0 50 65 
Propagation time RL=lkO 

13 tPHL 4.5 10 ns 
Vis-Vos (H-L) CL=50pF 

9 11 6.0 
INH=GND 

65 2.0 50 
Propagation time 

4.5 
Input transition 

10 13 tPLH ns 
Vis-V os (L-H) time = 15ns 

9 11 6.0 

2.0 150 190 
Propagation time 

tPHL 4.5 30 38 ns 
A, B, C-V os (H-L) RL= lkO 

26 33 6.0 

2.0 
CL=50pF 

150 190 
Propagation time INH=GND 

38 tPLH 4.5 30 ns 
_ A,B,C-Vos (L-H) 

6.0 26 33 

2.0 150 190 
Output Disable Time tPHZ 4.5 330 38 ns 
INH---+Vos(H) 

6.0 26 33 

2.0 150 190 
Output Disable Time 

tPLZ 4.5 RL= 1kO 30 38 ns INH---+Vos(L) 
6.0 

CL=50pF 26 33 

190 2.0 
INH=Vee 150 

Output Enable Time tPZH 4.5 30 38 ns 
INH---+Vos(H) 

6.0 26 33 

2.0 150 190 
Output Enable Time tPZL 4.5 30 38 ns INH---+Vos(L) 

6.0 26 33 

2.0 RL=10kO 

Sine Wave Distortion 4.5 CL=50pF 
fi = 1kHz 

0.1 % 
6.0 y = ~VedP-P) 

2.0 
RL=1kO Crosstalk 4.5 t.b.f MHz 

2 channel Y=+Vec(P-P) 
6.0 

2.0 
RL=10kO 

Crosstalk 4.5 CL=50pF t.b.f mV (Address Input-+Output) 
INH or A, B, C= Vee 6.0 

2.0 RL-10kO 
Feedtbrougb 

4.5 Y= -t Vee (P- P) 
I t.b.f MHz 

(OFF) CL=50pF 
6.0 INH=GND 

2.0 

4.5 
RL=1kO 

t.b.f MHz Frequency Response 
INH=-tVee (P-P) 

6.0 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

(Fig. 1) Progatlon Delay Time, Output Dlsable/ 
Enable Tune, Crosstalk Measuring CirCUit 

v" 

~--.,..-..--Vo. 

INH 

(Fig. 3) Crosstalk Measunng Cirucit 

V" 

V .. 

RL channel channel RL ON ,OFF 

GND GND 

(a) 

V .. 

MN74HC4051 IMN74HC4051 5 

(Fig. 2) Sine Wave Distortion, Feedthrough, 
Frequency Response Measuring Circuit 

v" 

Yo, 

channel RL 
OFF 

(b) 

:>I-~-~-Vo. 

20 log Vvo, = -50dB 

" 
20 log Vo• = -3dB 

V" 

channel RL 
ON 

GND 

20 log Vo• 
V" 

= -50dB 

2. Waveforms 

15ns 15n 
;;;6ns ;;;6ns 

Vee 
Vec INH 

V" GND 
GND 

""Vee 
Vo. 

Vo. 

Vo. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4052/MN7 4HC4052S 

MN74HC4052/MN74HC40525 
Dual 4-Channel Analog Multiplexer/Demultiplexer 

• Description 
MN74HC40S2/MN74HC40S2S 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. 

• Truth Table 
Input 

Channel ON 
INH B A 

L L L YOA- ZA; YOB- ZB 
L L H YIA-ZA; YIB-ZB 

L H L Y2A- ZA; Y2B- ZB 

L H H Y3A- ZA; Y3B- ZB 

H X X All OFF 

Note: 
1. X: don't care 

• Logic Diagram 

INH B A 

ZB Y3B Y2B YIB YOB Y3A Y2A YIA YOA ZA 

Panasonic -388-

P-3 

16-pin plastIC OIL package 

P-4 

-
16-pin Panaflat package (50-160) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC4052/MN7 4HC4052S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vee+0.5 V 

Input protection diode current hK ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc. IGNo ±70 mA 

Storage temperature range Tstg -65-+150 "C 

MN74 HC4052 
Ta=-40-+60"C 400 

Po mW 
Power Ta=+60-+85"C Decrease to 200mW at the rate of BmW I"C 
dissipation Ta=-40-+60"C 275 

MN74 HC4052S Po mW 
Ta=+60-+85"C Decrease to 200mW at the rate of 3. BmW I"C 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 2.0-6.0 V 

Input/output voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25"C Ta=-4o-+85t Unit 
(V) 

min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

Input current I I 6.0 VI=Vee or GND ±0.1 ±1.0 jJA 

Quiescent supply current 
VI=Vee or GND 

80.0 jJA Icc 6.0 B.O 
10=0 

Input/output off reak tTHL 6.0 VI = VIH or VIL ±0.1 ±1.0 p.A 
current IV. 1= Vee or GND 

2.0 1000 2000 3000 n 
3.0 200 400 600 n 

On resistance RON Vis: Vee-GND 
160 240 n 4.5 BO 

6.0 60 120 1BO n 
2.0 150 n 

3.0 25 n 
Variation of On t.Ro~ 
resistance 4.5 10 n 

6.0 7 n 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4052/MN7 4HC4052S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25t Ta=-40-+85'C Unit 
(V) 

min. typo min. max. max. 

2.0 50 65 
Propagation time 

4.5 
RL=lkO 

13 
Vis ..... VoS (H ..... L) tPHL 10 ns 

CL=50pF 
6.0 9 11 

INH=GND 
2.0 50 65 

Propagation time 
4.5 

Input trans iti on 
10 13 Vis ..... Vos (L ..... H) tPLH ns 

time=15ns 
6.0 9 11 

2.0 150 190 
Propagation time 

tPHL 4.5 30 38 
A. B ...... Vos(H ..... L) RL=1 kO ns 

6.0 26 33 
CL=50pF 

2.0 INH=GND 150 190 
Propagation time 

tPLH 4.5 30 38 ns 
A. B ...... Vos(L ..... H) 

6.0 26 33 

2.0 150 190 
Output Disable Time 

4.5 30 38 ns' INH--> Vos (H) tPHZ 

6.0 26 33 

2.0 150 190 
Output Disable Tune tPLZ 4.5 30 38 ns INH-->Vos (L) RL=lkO 

6.0 26 33 

2.0 
CL=50pF 

190 150 
Output Enable Time INH=Vee 

38 
INH--> Vos (H) 

tPZH 4.5 30 ns 

6.0 26 33 

2.0 150 190 
Output Enable Time tPZL 4.5 30 38 ns 
INH--> Vos (L) 

26 33 6.0 

2.0 RL=10kO 

Sine Wave Distortion 4.5 CL=50pF 0.1 ns 

6.0 fi=1 H • y=tVcc(P-P) 

2.0 
Crosstalk 

4.5 
RL=1 kO 

t.b.f % 2 channel y= i- Vee (P- P) 
6.0 

2.0 RL=10kO 
Crosstalk 4.5 CL=50pF t.b.f mV (Address Input-->Output) 

6.0 INH or A, B, C=V cc 

2.0 RL=10kO 
Feedthough 

4.5 CL=50pF I MHz (OFF) t.b.f 

6.0 INH= GND. y=tvcc(P-P) 

2.0 

Frequency Response 4.5 
RL=lkO 

MHz 
INH=t-V eC<P- P) t.b.f 

6.0 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4052/MN7 4HC4052S 

• Switclung Time Measuring Circuit and Wavefonns 

1. Measuring Circuit 

(Fig. 1) Propagation Delay Time, Output Disable/ 
Enable Time, Crosstalk Measuring Circuit 

A 
B 

VIS 

~~-~-Vo. 

INH 

(Fig.3) Crosstalk Measuring Cirucit 

GND 

channel 
ON 

VIS 

channel 
OFF 

GND 

(Fig.2) Sine Wave Distortion, Feedthrough, 
Frequency Response Measuring Circuit 

Vo, 

channel 
OFF R, 

VIS ')i--r-.,--Vo• 

GND 

2010g Vo• =-5OdB 
VIS 

Vo• B 2010g---v;-;-=-3d 

channel 
ON 

L...----+--GND 

(a) 

2010g Vo, =-50dB 
VIS 

(b) 

2. Wavefonns 

15ns 15ns :;>6ns :;>6ns 

Vee 
Vec 

VIS 
INH 

GND 
GND 

=Vcc 
Vo, 

Vo• 
VOL 

Vo, 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4053/MN7 4HC4053S 

MN74HC4053/MN74HC40535 
Triple 2-Channel Analog Multiplexer/Demultiplexer 

• Description 
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. 

• Truth Table 
Input 

Channel ON 
INH SA 

L L YOA-ZA 

L H YIA-ZA 

H X All OFF 

Note: 
1. x: don't care 

• Logic Diagram 

ZA 
YOA 

A 
YIA 

ZB 

YOB 

B 
YIB 

ze 
YOe 

e 
Yle 

INH 

Panasonic -392-

P-3 

16-pm plastiC OIL package 

P-4 

-
16-pm Panaflat package (50·160) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC4053/MN7 4HC4053S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Umt 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current hK ±20 rnA 

Output parasItic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc. leND ±70 rnA 

Storage temperature range Tstg -65-+150 'C 

Ta=-40-+60'C 400 
MN74HC4053 PD mW 

Power Ta=+60-+85'C Decrease to 200m W at the rate of 8m W fOC 
dissipation Ta=-40-+60'C 275 

MN74HC4053S PD mW 
Ta=+60-+85'C Decrease to 200mW at the rate of 3.8mW fOC 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 2.0-6.0 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 'C 

2.0 0-1000 ns 

Input rise and fall time t r • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 
Temperature 

Parameter Symbol 
Vee 

Test ConditIOns Ta=25'C Ta=-40-+B5'C UOlt (V) 
min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VIH 4. 5 3.15 3. 15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

Input current I I 6.0 VI=V ce or GND ±0.1 ±1.0 JlA 

QUiescent supply current r'ee 6.0 
VI=Veeor 

10=0 

GND 
8.0 80.0 I JlA 

Input/output off reak 
current 

Is (off) 6.0 
VI=VIH or VIL 

IVs I=Vcc or GND 
±0.1 ±1.0 /.lA 

2.0 1000 2000 3000 n 
3.0 200 400 600 n 

On resistance Ros 
4.5 

Vis: Vee -GND 
80 160 240 n 

6.0 60 120 180 n 
2.0 150 n 

Variation of On 3.0 25 n 
~R(), 

resistance 4.5 10 n 
6.0 7 n 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4053/MN7 4HC4053S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature 

Parameter Symhol Vee Test Conditions Ta=25't Ta=-40-+8St Unit 
(V) 

min. typo max. min. max. 

2.0 50 65 
Propagation time RL=l kCl 

10 13 
Vis .... Vos (H .... L) tPHL 4.5 5 ns 

6.0 
CI.=50pF 

9 11 
INH=GND 

2.0 50 65 
Propagation time 

4.5 
Input transition 

4 10 13 Vis .... Vos (L .... H) tPLH ns 
time= 15ns 

6.0 9 11 

2.0 150 190 
Propagation time 

tPHI. 4.5 17 30 38 A, B, .... Vos<H .... L) RL= 1 kCl ns 

6.0 CL=50pF 26 33 

2.0 INH=GND 150 190 
Propagation time 

tPLH 4.5 14 30 38 ns 
A, B, .... Vos(L .... H) 

6.0 26 33 

2.0 150 190 
Output Disable Time 

4.5 18 30 38 ns INH--+ Vos (H) tPHZ 

6.0 26 33 

2.0 150 190 
Output Enable Time tPLZ 4.5 15 30 38 ns 
INH--+ Vos (L) RL=lkCl 

6.0 26 33 

2.0 
CL=50pF 

150 190 
Output Enable Time INH=Vee 

tpZI! 4.5 14 30 38 ns 
INH--+ Vos (H) 

6.0 26 33 

2.0 150 190 
Output Disable Time tPZL 4.5 15 30 38 ns INH--+Vos(L) 

6.0 26 33 

2.0 RL=10kCl 
Sine Wave Distortion 4.5 CI.=50pF 0.1 % 

6.0 fi=lkHz, y= Hcc{P-P) 

2.0 
Crosstalk 4.5 

RL=lkCl 
t.h.f MHz 2 channel y= ~ Vcc<P- P) 

6.0 

2.0 RL=10kCl 
Crosstalk 4.5 CL=50pF t.h.f mV (Address lnput->Outpul) 

6.0 INH or A, B, C=V Ct 

2.0 RI=10kCl 
Feedthrough 

4.5 CL=50pF 
t.h.f MHz 

(OFF) INH=GND, 
6.0 y= !Vcdp-PJ 

2.0 

Frequency Response 4.5 
RI.=lkCl 

t.h.f MHz 

6.0 
INH= i VLC<P-P) 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4053/MN7 4HC4053S 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

(FIg. I) Propagation Delay Time, Output Dlsadle 
IEnable Time, Crosstalk Measunng Clrcwt 

A 

B 

C 

INH 

(Flg.3) Crosstalk Measunng CrruClt 

channel 
ON 

v" 

channel 
OFF 

:>t---"'-""t--Vos 

(FIg. 2) Sme Wave DIstortIon, 
Feedthrough, Frequency Response 
Measunng CircUIt 

VIS ~--f""-~-Vos 

GND 

20 log Vo• = -50dB 
VIS 

20 log Vo• = -3dB 
V" 

channel R.. channel 
OFF ON 

GND GND ~---4---GND 

(a) 

2. Waveforms 

15ns 15ns 

Vos 

20 log Vos = -50dB 
VIS 

INH 

Vos 

VO• 

-395-

(b) 

Vce 

GND 

""Vce 

VOL 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4060/MN7 4HC4060S 

MN74HC4060/MN74HC4060S 
14-Stage Ripple-Carry Binary Counter 

• Description 
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 lO-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 familiy. 

• Truth Table 
Clock Reset Output State 

J L No Change 

'-- L Advance to next state 
x H All outputs are Low 

Note: 
1.J': The rise of clock from "L" to "H" 
2.""\... : The fall of clock from "H" to "L" 
3. x : Don't care. 
• Logic Diagram 

CLK2~------------, 

CLKl~----------, 

CLK 

RESET 

Ql2 Ql3 Ql4 QlO Q9 Q8 Q7 

Panasonic -396-

Q6 

p- 3 

16-pm plastic OIL package 

P-4 

-
16-pin Panaflat package (SO-160) 

Pin Configuration (top view) 

Ql2 Vee 
Ql3 Q!3 Q!2 Q!O QlO 
Ql4 Q!4 Q8 Q8 

Q6 Q6 Q9 Q9 
Q5 Q5 RESET RESET 
Q7 Q7 CLK CLK 
Q4 Q4 CLK2 CLK! CLKl· 

GND CLK2 

Q5 Q4 



High-Speed CMOS Logic MN74HC Series MN7 4HC4060/MN7 4HC4060S 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage V" Vo -0.5-Vce+0.5 V 

Input protection diode current 11K ±20 rnA 
Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 
Supply current Icc. IGND ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta= -4O-+60°C .400 
MN74HC4060 PD mW 

Power Ta=+60-+B5°C Decrease to 200m Watt the rate of 8mW I"C 
dissipation Ta+-40-+60°C 275 

MN74HC4060S PD mW 
Ta=+60-+B5°C Decrease to 200m Watt the rate of 3. BmW I"C 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Unit 

Operation supply voltage Vee 1.4-6.0 V 

Input/output voltage V" Vo O-Vec V 

Operating temperature range TA -40-+B5 °C 

2.0 0-1000 

Input nse and fall time tn t( 4.5 0-500 ns 

6.0 0-400 

• DC Characteristics IGND=OV) 
Test Conditions Temperature 

Parameter Symbol Vce Ta=25°C Ta=-40-+B5°C Unit (V) VI 10 
Umt mm. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

lnput LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 /LA 1.9 2.0 1.9 

4.5 VIH -20.0 /LA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 JLA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.B6 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 JLA 0.0 0.1 0.1 

4.5 VIH 20.0 JLA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 JLA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

lnput current II 6.0 V1=VCL or GND ±0.1 ±1.0 /LA 

Quiescent supply current Ice 6.0 VI=Vee or GND. 10=0 B.O SO. 0 /LA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4060/MN7 4HC4060S 

• AC Characteristics (GND=OV. Input transistion tiem ;;;;;6ns. CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo 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 hHL 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 

Ql1->Qn+l tpLH 4.5 20 25 ns 
(L->H) 

6.0 17 21 

Propagation time 2.0 100 125 

Ql1->Qn+l 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 

2.0 100 125 
Propagation time 

tw 4.5 20 25 ns CLK,RESET 
6.0 17 21 

2.0 75 95 

Minimum recovery time trem 4.5 15 19 ns 

6.0 13 16 

2.0 6 4 
Maximum clock fmax 4.5 30 24 MHz frequency 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4060/MN7 4HC4060S 

• Switching Time Measuring Circuit and Wavefonns 

1. Measuring Circuit (tpLH. tpHL) 2. Switching Wavefonns 

Vee 

eLK 
Qn,t----,r---o Output 

RESET 

-399-

~6ns ~6ns 

eLK -+----, 

Qn 

tPLH tPHL 

90% 

10% 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HCT 4060/MN7 4HCT 40605 

MN74HCT4060/MN74HCT4060S 
14-Stage Ripple-Carry Binary Counter (TTL Input) 

• 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 lO-inputs can 
be directly driven. Resistors and diodes are provided in V C'C' and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 familiy. 

• Truth Table 
Clock Reset Output State 

J L No Change 

'- L Advance to next state 
x H All outputs are Low 

Note: 
l...r: The rise of clock from "L" to "H" 
2.""\... : The fall of clock from "H" to "L" 
3. x : Don't care. 

• Logic Diagram 

CLK2~-------------. 

CLK1~---------, 

CLK 

RESET 

Q12 Q13 Q14 QlO Q9 Q8 Q7 

Panasonic -400-

p- 3 

16-pin plastoc OIL package 

p- 4 

-
16-pm Pana!lat package (50-1601 

Pin Configuration (top viewl 

Q12 
Q13 Ql3 Ql2 QIO 

Q14 Ql4 Q8 

Q6 Q6 Q9 

Q5 Q5 RESET 

Q7 Q7 CLK 

Q4 Q4 CLK2 CLKI 

GND 

Q6 Q5 Q4 

V~~ 

10 

Q8 

Q9 

RESET 

CLK 

CLK1 

CLK2 



High-Speed CMOS Logic MN74HC Series MN7 4HCT 4060/MN7 4HCT 40605 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±25 rnA 

Supply current Icc. IGND ±50 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-4O-±OO°C 400 
MN74HCT4000 PD mW 

Power Ta=+OO-+B5°C Decrease to 200m Watt the rate of BmWI"C 
dissipation Ta+-40-+00°C 275 

MN74HCT4000S PD mW 
Ta=+OO-+B5°C Decrease to 200m Watt the rate of 3. BmW I"C 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Unit 

Operation supply voltage Vee 4.5-5.5 V 

Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -4O-+B5 °C 

Input rise and faU tune IT. tf 4.5 0-500 ns 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+B5°C Unit (V) VI 10 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH I 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VIL O.B O.B V 

5.5 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH or V 

4.5 VIL -4.0 rnA 3.B6 3.76 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOL or V 

4.5 VIL 4.0 rnA 0.32 0.37 

Input current II 5.5 VI=Vee or GND ±0.1 +1.0 !LA 
Quiescent supply current Icc 5.5 VI=Vee or GND. 10=0 B.O 80.0 !LA 

-401- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HCT 4060/MN7 4HCT 40605 

• AC Characteristics (GND=OV,lnput transistion tiem ~6ns, CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit (V) 
min. typo max. min. max. 

Output rise time hLH 4.5 8 15 19 ns 

Output fall time tTHL 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 tpLH 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 fmax 4.5 30 24 MHz frequency 

Panasonic -402-



High-Speed CMOS Logic MN74HC Series MN74HCT4060/MN74HCT4060S 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circult (tpLH. tpHd 2. Switching Waveforms 

Vce 

CLK 

RESET 

O.3V 
RESET 

Qnt---r--<lOutput CLK -+---"" 

-403- Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC40661MN7 4HC4066S 

MN74HC4066/MN74HC40665 
Quad Analog Switch 

• Description 
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. 

• Schematic Diagram 

Vcc Vcc 

'---4---oZ0 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 
InpuUoutput voltage YI,YO 

Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current I cc.IGNO 

Storage temperature range Tstg 

Ta=-40-+60'C 
MN74HC4066 

Ta=+60-+85'C 
Po 

Power 
dissipation Ta=-40-+60'C 

MN74 HC4066S 
Ta=+60-+85"C 

Po 

Panasonic -404-

P-I 

14'pm plastic OIL package 

P-2 

14-pm Panaflat package (50·140) 

Pin Configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Yec+0.5 V 

±20 mA 

±20 mA 

±35 mA 

±70 mA 

-65-+150 'C 

400 
mW 

Decrease to 200mW at the rate of 8mW rc 
275 

mW 
Decrease to 200mWat the rate of 3. 8mW rc 



High-Speed CMOS Logic MN74HC Series MN7 4HC4066/MN7 4HC4066S 

• Operating Conditions 

Parameter Symbol Vee(V) Rati~ Unit 

Operating supply voltage Vee 2.0-6.0 V 

Input/output voltage VI,VO O-Vee V 

Operating temperature range TA -40-+85 t 

2.0 0-1000 ns 

Input rise and fall time t r, tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25t Ta= -40- +8SC Unit 
(V) 

min. typo max. min. max. 

2.0 1.5 1.5 V 

Input HIGH voltage VlH 4.5 3.15 3.15 V 

6.0 4.2 4.2 V 

2.0 0.3 0.3 V 

Input LOW voltage VIL 4.5 0.9 0.9 V 

6.0 1.2 1.2 V 

Input current II 6.0 VI = Vee or GND ±0.1 ±1.0 IlA 

Quiescent supply current 
V I=Vee or 

Icc 6.0 
Io=O 

GND 
2.0 20.0 pA 

Input/output off reak VI =VIHor VIL 
±1.0 ±0.1 current I Sloff) 6.0 \Vs\ =Vceor GND pA 

2.0 1000 2000 3000 n 
3.0 200 400 600 n 

On resistance RON Vis: Vee-GND 
4.5 80 160 240 n 
6.0 60 120 180 n 
2.0 150 n 

Variation of On resist· /j,RON 
3.0 25 n 

ance 4.5 10 n 
6.0 7 n 
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High-Speed CMOS Logic MN74HC Series MN7 4HC40661MN7 4HC4066S 

• AC Characteristics (GND=OV, Input transition time ;;;;6n5, CL =50pF) 

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25"C Ta=-40-+85"C Unit 

min. typo max. min. max. 

2.0 50 65 
Propagation time 

4.5 
RL =lkfi 

10 13 tPHL ns 
(H ..... L) 

6.0 CL=50pF 9 11 

2.0 INH=Vce 50 65 Propagation time 
tPLH Input transition 10 13 4.5 ns 

(L ..... H) 
6.0 time= 15ns 9 11 

2.0 150 190 
3-state propagation time 

tPHZ 4.5 RL=lkfi 30 38 ns 
(H ..... Z) 

6.0 CL=50pF 26 33 

2.0 Y=Vec 150 190 
3-state propagation time 

tPZH 4.5 RL ..... GND 30 38 ns 
(Z ..... H) 

6.0 26 33 

2.0 150 190 
3-state propagation time tPLZ 4.5 RL=10kO 30 38 ns 

(L ..... Z) 
6.0 CL=50pF 26 33 

2.0 Y=GND 150 190 3-state propagation time 
tPZL 4.5 RL--VCC 30 38 ns 

(Z ..... L) 
6.0 26 33 

2.0 RL=10kO 

Sine Wave Distortion 4.5 
C L=50pF 

0.1 % fi=lkHz 
6.0 y=tVcc(P-P) 

2.0 
PL=lkO Crosstalk 

t_b.f MHz 2 channel 4.5 
Y=tVcc(P-P) 

6.0 

2.0 RL=10kO 
Grosstalk 

4.5 CL=50pF t.b.f mV INH->Vss 
6.0 INH=Vcc 

2.0 RL=lkfi 
Feedtbrough 

4.5 CL=50pF t.b.f MHz INH=GND 
6.0 y=tVcc(P-P) 

2.0 

Frequency Response 4.5 RL=lkO t.b.f MHz 

6.0 INH=Vcc 

Panasonic -406-



High-Speed CMOS Logic MN74HC Series 

• Switching Time Measunng Circuit and Waveforms 

1. Measuring Circuit (tpLH, tpHJ 

(Fig. 1) Propagation Delay Time, Crosstalk 
Measunng circuit 

INH 

V .. -+---IC 

INH 

MN7 4HC4066/MN7 4HC4066S 

(Fig. 2) Sine Wave Distortion, Feedthrough 
Measuring Circuit 

V,,-+----t~ Yo, 

(Fig.3) Crosstalk Measunng Circuit 

INH(A) 

V, ,(A)-t----IIC 

GND 

2. Switclnng Time Waveforms 

15ns 

~=....---~...,..,I-+---Vcc 

---GND 

-407-

20 log ~o, = -50dB 

RL CL 
.. 

GND 

INH(B) 

Vo,(B) 

RL RL 

(b) 
GND 

;;;;6ns 

~~---~~~+--------Vcc 

~~------GND 

r------+-.,Irn.;;"07---- VOH 

----"'GND 

_---""Vcc 

~-----~~~~-----VOL 

Panasonic 



High-Speed CMOS Logic MN74HC Series MN7 4HC4075/MN7 4HC4075S 

MN74HC4075/MN74HC4075S 
Triple 3-Input OR Gates 

• Description 
MN74HC40751MN74HC4075S 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 to-inputs can be 
directly driven. Resistors and diodes are provided in Vee 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. 

• Logic Diagram (1 gate) 

Bl YI Al~ 
Cl 

• Absolute Maximum Ratings 

Parameter Symbol 

Supply voltage Vee 
Input/output voltage VI.VO 

Input protection diode current 11K 

Output parasitic diode current 10K 

Output current 10 

Supply current Icc.IGNO 
Storage temperature range Tstg 

Ta=-40-+60·C 
MN74HC4075 Po 

Power Ta=+60-+85·C 
dissipation Ta=-40-+60·C 

MN74HC4075S Po 
Ta=+60-+85·C 

Panasonic -408-

P-I 

14-pm plastic OIL package 

P-2 

14·pin Panallat package (50-140) 

Pin Configuration (top viewl 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 mA 

±25 mA 

±50 mA 

-65-+150 ·C 

400 
mW 

Decrease to 200mW at tI1e rate of 8mWrC 

275 

Decrease to 200mW at tI1e rate of 3.8mW rc 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC4075/MN7 4HC4075S 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage V,.Vo O-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 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=-40-+85'C Unit 
(V) V, 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 
Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage V'L 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 }loA 1.9 2.0 1.9 

4.5 VIH -20.0 }loA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 }loA 5.9 6.0 5.9 V 

4.5 V'L -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 }loA 0.0 0.1 0.1 

4.5 20.0 }loA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 VII, 20.0 }loA 0.0 0.1 0.1 V 

4.5 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 V,=Vee or GND ±0.1 ±1.0 }loA 

Quiescent supply current Icc 6.0 V,=Vee or GND,Io=O 2.0 20.0 }loA 

• AC Characteristics (GND=OV, Input transition time ;:;;i6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+85'C Unit 
(V) 

min. typo 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 .... H) 

6.0 7 13 16 

2.0 25 75 95 
Propagation time 

tpHL 4.5 8 15 19 ns (H .... L) 
6.0 7 13 16 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4078/MN7 4HC4078S 

MN74HC4078/MN74HC40785 
8-Input NOR Gate 

• Description 
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 TIL. 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 TIL lO-inputs can be 
directly driven. Resistors and diodes are provided in V DD and V ss 
for protection of the input/output against damage by static 
electricity. Same pin configuration and function as the standard 
CMOS 4000 logic family. 

• Logic Diagram 

A 
B 

E 
F~--....._ 

G~J 
Ho-~ 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input/output voltage 

Input protection diode current 

Output parasitic diode current 

Output current 

Supply current 

Storage temperature range 

'\ Ta=-40-+60'C 
MN74HC4078 

Power Ta=+60-+85'C 
dissipation Ta=-40-+60'C 

MN74HC4078S 
Ta=+60-+85'C 

Panasonic 

y 

K 

Symbol 

Vee 

VI.VO 

11K 

10K 

10 

Icc.IG~D 

Tstg 

Po 

Po 

-410-

P-I 

14-pln plastic Oil package 

P-2 

14-pln Panaflat package (50-1401 

Pin Configuration (top view) 

Rating Unit 

-0.5-+7.0 V 

-0.5-Vcc+0.5 V 

±20 rnA 

±20 rnA 

±25 rnA 

±50 rnA 

-65-+150 'C 
400 

Decrease to 200mW at the rate of 8mWf'C 
mW 

275 

Decrease to 200mW at the rate of 3. 8mW f'C 
mW 



High-Speed CMOS Logic MN74HC Series MN7 4HC4078/MN7 4HC4078S 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 1.4-6.0 V 

Input/output voltage VI.VO O-Vec 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 

• DC Characteristics (GND=OV) 
Test Conditions Temperature 

Parameter Symbol Vee 
Ta=25"C Ta=-40'C-+85'C Unit (V) VI 10 

Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 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 p.A 1.9 2.0 0.1 1.9 0.1 

4.5 VIH -20.0 p.A 4.4 4.5 0.1 4.4 0.1 

Output HIGH voltage VOH 6.0 or -20.0 p.A 5.9 6.0 0.1 5.9 0.1 V 

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 p.A 0.0 0.1 0.1 

4.5 VIH 20.0 p.A 0.0 0.1 0.1 

Output LOW voltage VOl 6.0 or 20.0 p.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 II 6.0 VI=Vce or GND ±0.1 ±1.0 J.lA 

Quiescent supply current Icc 6.0 VI=VCC or GND,Io=O 2.0 20.0 J.lA 

• AC Characteristics (GND=OV, Input transition time ::::26ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-+85'C Unit (V) 
min. typo max. min. max. 

2.0 25 75 95 
Output rise time tn.H 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 

tPLH 4.5 15 25 31 ns (L ..... H) 
6.0 21 26 

2.0 125 155 
Propagation time 

tPHL 4.5 13 25 31 (H ..... L) ns 

6.0 21 26 
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High-Speed CMOS Logic MN74HC Series MN74HC4301 IMN74HC4301 5 

MN74HC430 l/MN74HC430 15 
TTL Input Octal TRI-STATE Latch with Inverting Outputs 

• Description 

MN74HC4301lMN74HC4301S contain TIL input octal tri-state 
latches with inverting outputs. All inputs are compatible with TIL 
logic level: 0.8V or less is logic "0" and 2.0V or more logic "I". 
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 TIL. LS TIL 15-inputs can 
be directry driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 

Output Control Enable 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 IOput condition shown in 

table 

• Logic Diagram 

Enable 
G 

Output 
Control 

Panasonic 

QO Ql Q2 Q3 

-412-

P-5 

20'pin plastoc OIL package 

P-6 

20'pin Panaflat package (SO·200) 

Pin Configuration (top view) 

Q4 Q5 Q6 



High-Speed CMOS Logic MN74HC Series MN7 4HC4301/MN7 4HC4301 S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Umt 

Supply voltage . Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protectIOn mode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current lee,IGNo ± 70 mA 

Storage temperature range Tstg -65-+150 'c 
Ta=-40-+ 60'C 400 

MN74 HC4301 Po mW 
Power Ta=+60-+S5"C Decrease to 200mW at the rate of 8m W FC 

dissipation Ta=-40-+60'C 275 
MN74HC4301S Po mW 

Ta=+60-+S5'C Decrease to 200mW at the rate of 3. 8mW FC 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vee 4.5-5.5 V 

Input/output voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+S5 'c 
Input rise and fall time tr, tf 4.5 0-500 ns 

• DC Characteristics (GND=OV) 

Test Conmtions Temperature 

Parameter Symbol 
Vee 

Ta=25'C Ta=- 40-+ 85'C Unit 
(V) VI 10 

Unit min. typo max. mIn. max. 

4.5 

Input HIGH voltage VIH \ 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VII. \ 0.8 O.S V 

5.5 

4.5 VIH -20.0 JiA 4.4 4.5 4.4 V 
Output HIGH voltage VOH or 

4.5 VII. - 6.0 rnA 3.S6 3.76 V 

4.5 VIH 20.0 JiA 0.0 O. 1 0.1 V 
Output LOW voltage VOL or 

4.5 VII. 6.0 rnA 0.32 0.37 V 

Input current I I 5.5 VI=Vccor GND ±0.1 ±1.0 JiA 

3-state output off state 
Ioz 5.5 

VI =VIH or VIL 
±0.5 ±5.0 JiA current Vo=Vcc or GND 

Quiescent supply current Icc 5.5 V,=Vcc or GND,Io=O 8.0 SO.O JiA 

-413- Panasonic 



High-Speed CMOS Logic MN74HC Series MN74HC4301 IMN74HC4301 5 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Temperature Condition 

Parameter Symbol Vee Test Conditions Ta=25'C Ta=-40-t85t Unit 
(V) 

min. min. max. typo max. 

Output rise time tTl.fI 4.5 8 15 19 ns 

Output faU time trHI. 4.5 7 15 19 ns 

Propagation time 
tPLH 4.5 10 20 25 ns 

D-Q (L-H) 

Propagation time 
tl'HI. 4.5 14 25 31 ns 

D-Q (H-L) 

Propagation time 
tl'LH 4.5 12 25 31 ns 

enable G-'-O(L-->H) 

Propagation time 
tl'HI. 4.5 17 30 38 ns 

enable G-;O(H-... L) 

3-state propagation time 
4.5 RI.= lkO 15 25 31 ns 

(H-Z) 
tPHZ 

3-state propagation time 
tl'l.l. 4.5 RI = lkO 15 25 31 ns 

(L-Z) 

3-state propagation time 
tl'ZH 4.5 RI = 1kO I 10 20 25 ns 

(Z-H) 

3-state propagation time 
tP/1 4.5 RI = lkO 18 30 38 ns 

(Z-L) 

Panasonic -414-



High-Speed CMOS Logic MN74HC Series MN7 4HC4301 IMN74HC4301 5 

• Switchmg Tune Measuring Circuit and Waveforms 

[1) tTLH, tTHL, tPLH /tPHL CD--+Q) 
1. Measuring Circuit 

o 

EG 

OC 

(2) tPLH/tPHL (EG--+Q) 

1. Measurmg Circuit 

(3) tPH7, tPZH 

1. Measuring CirCUit 

VeL 

D 

EG 

(4) tHz, tPZL 

1. Measuring Circuit 

VLL 

D 

EG 

Output Q 

Output Q 

QI---'~t-<>Output Q 

QI---t--.......-<>Output Q 

2. Waveforms 

;;>6ns 

~---OV 

2. Waveforms 

';;;6ns ;;>6ns 

D~v~ZV~~2~i~~¥~v~------------3V ) Yo:~t'j¥X-,.;. _______ ov 
ts t~u 

EG 
1.r..,.,...,.,..------3V 

ov 

2. Waveforms 

OC 

2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4302/MN7 4HC4302S 

MN74HC4302/MN74HC43025 
TTL Input Octal TRI-STATE Latches 
• Description 

MN74HC4302/MN74HC4302S contain TIL input octal tri-state 
latches with outputs. All inputs are compatible with TIL 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 TIL. LS TIL IS-inputs can 
be directry driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• 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. 00: 0 level pnor to determination of input condition shown in 

table 

• Logic Diagram 

Output 
Control 

Panasonic 

DO Dl 

QO 

D2 D3 D4 

Ql Q2 Q3 

-416-

p-s 

20-pon plastIC OIL package 

p-e 

2o-pon Panaflat package (50-200) 

Pin Configuration (top view) 

D5 D6 D7 

Q4 Q5 Q6 Q7 



High-Speed CMOS Logic MN74HC Series MN7 4HC4302/MN7 4HC4302S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vee+0.5 V 

Input protectIon diode current iJK ±20 rnA 

Output parasItIc diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc, IGND ±70 mA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60°C 400 
MN74 HC4302 Po mW 

Power Ta=+60-+85°C Decrease to 200mW at the rate of 8mW rc 
dIssipatIon Ta=-40-+60°C 275 

MN74 HC4302S PD mW 
Ta=+60-+85°C Decrease to 200mW at the rate of 3.8mW rc 

• Operating Conditions 

Parameter Symbol Vec Rating Unit 

OperatIng supply voltage Vee 4.5-5.5 V 

Input/output voltage VI, Vo O-Vee V 

Operatmg temperature range TA -40-+85 "C 

Input nse and fall tIme tr, tf 4.5V 0-500 ns 

• DC Characteristics (GND=OV) 

Test CondItions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85'C Unit 
(V) VI 10 

Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH \ 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VII \ 0.8 0.8 V 

5.5 

4.5 VIH -20.0 pA 4.4 4.5 4.4 V 
Output HIGH voltage VOH or 

V 4.5 VII - 6.0 rnA 3.86 3. 76 

4.5 VIH 20.0 pA 0.0 0.1 0.1 V 
Output LOW voltage VOl or 

V 4.5 VII. 6.0 rnA 0.32 0.37 

Input current I I 5.5 VI=Vccor GND ±0.1 ±1.0 pA 

3-state output off state VI= VIH or VIL 
±0.5 ±5.0 pA 

current 
loz 5.5 

Vo=Vcc or GND 

QUiescent supply current Icc 5.5 VI=VCC or GND,lo=O 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4302/MN7 4HC4302S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol 
(V) 

Test Conditions Ta=2St Ta=-40-+85t Unit 

min. typo 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 
tPLH 4.5 11 20 25 ns 

D-Q (L-H) 

Propagation time 
tPHL 4.5 16 30 38 ns 

D-Q (H-L) 

Propagation time 
tPLH 4.5 15 25 31 ns 

enable O ..... O(L->H) 

Propagation time 
tPHL 4.5 

enable O ..... O(H ..... L) 
15 25 31 ns 

3-state propagation time 
4.5 RL=lkO tPHZ 

(H-Z) 
10 25 31 ns 

3-state propagation time 
tPLZ 4.5 RJ.= lkO 16 30 38 ns 

(L-+Z) 

3-state propagation time 
tPZH 4.5 RL= lkO 9 20 25 ns 

(Z-+H) 

3-state propagation time 
tPZL 4.5 RL= lkO 18 30 38 ns 

(Z-+L) 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4302/MN7 4HC4302S 

• SWitching Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tPLH /tPHL(D-Q) 

1. Measuring CirCUit 

Vcc 

D 

EG 

OC 

GND 

(2) tPLH/ tPHL (ENG-Q) 

1. Measuring Circwt 

. (3) tPHZ, tPZH 

1. Measuring Circuit 

Vcc 

Output Q 

Q Qhr-----.,.-OOutputQ 

EG 

(4) tPLZ, tPZL 

1. Measuring Circuit 

v cc 

2. Waveforms 

D 

Q 

2. Waveforms 

2. Waveforms 

OC 

Q 

Q 

2. Waveforms 

See above [3] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4303/MN7 4HC4303S 

MN74HC4303/MN74HC4303S 
TTL Input Octal TRI -STATE D-Type Flip-Flops with Inverting Outputs 

• Description P- 5 
MN74HC4303/MN74HC3403S are TTL input octal tri-state 0-
type flip-flop with inverting outputs. All inputs are compatible 
with TIL 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 0 
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 
CMOS, and an operation speed of LS TIL. LS TIL 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 54LS174LS 
logIC family. 

• Truth Table 

Input Output 

Output Control CLK 0 Q 
L ..r H L 

L ..r L H 

L L X Qo 

H X X Hi-Z 

Note: 
I.f: Data input is transferred to output on the posItive-goIng 

edge from LOW to HIGH of the clock 
2. x· 
3.00 : 

4. Hi-Z: 

Either HIGH or LOW; It doesn't matter 
o level prior to determination of input condition shown In 
table 
HIgh impedance 

• Logic Diagram 

20-pm plastIC DlL package 

p-s 

20-pin Panaflat package (50-200) 

Pin Configuration (top viewl 

Output 
Control 

I I 

-~~-~Lj-J j 
Ql Q2 Q3 Q4 Q5 Q6 Q7 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4303/MN7 4HC4303S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vec -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vee+0.5 V 

Input protection dIode current 11K ±20 rnA 
Output parasItIc dIode current 10K ±20 rnA 
Output current 10 ±35 rnA 
Supply current Icc, leND ±70 rnA 
Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60"C 400 
MN74 HC4303 PD mW 

Power Ta=+60-+85"C Decrease to 200mW at the rate of 8mWrC 
dissIpation Ta=-40-+60"C 275 

MN74HC4303S Po mW 
Ta=+60-+85'C Decrease to 200mW at the rate of 3. 8mW rc 

• Operating Conditions 

Parameter Symbol Vee (V) Rating Unit 

Operating supply voltage Vee 4.5-5.5 V 

Input/output voltage VI, Vo O-Vee V 

Operatmg temperature range TA -40-+85 "C 

Input rise and fall tune tr, tf 4.5 0-500 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 
Vee 

Ta=-4o-+85"C Unit Parameter Symbol VI 10 
Ta=25"C 

(V) 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH \ 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VII. \ 0.8 0.8 V 

5.5 

4.5 VIH -20.0 jJA 4.4 4.5 4.4 V 

Output HIGH voltage VOH or 
4.5 VII. - 6.0 rnA 3.86 3.76 V 

4.5 VIH 20.0 jJA 0.0 0.1 0.01 V 
Output LOW voltage VOL or 

4.5 VII. 6.0 rnA 0.32 0.37 V 

Input current II 5.5 V I=VCC or GND ±0.1 1.0 jJA 

3-state output off state 
Ioz 5.5 

VI=VIH or VII 
±0.5 ±5.0 jJA 

current Vo=V cc or GND 

Quiescent supply current Icc 5.5 VI=VCC or GND,Io=O 8.0 80.0 jJA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4303/MN7 4HC4303S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Vee 
Temperature 

Parameter Symbol (V) Test Conditions Ta=25t Ta = -40- +85'C Unit 

min. typo 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 4.5 13 30 38 ns 

CLK->Q (L .... H) 

Propagation time 

CLK->Q (H .... L) 
tpHL 4.5 18 30 38 ns 

3-state propagation time 
tPHZ 4.5 RL= 1 kG 18 30 38 

(H .... Z) 

3-state propagation time 
tPLZ 4.5 RL= 1 kG 15 25 31 ns 

(L .... Z) 

3-state propagation time I 
tPZH 4.5 RL= 1 kG I 14 25 31 ns 

(Z->H) 

3-state propagation time 
tPZI. 4.5 RL= 1 kG 14 25 31 ns 

(Z->L) 

Minimum Set-up time tsu 4.5 2 20 25 lIS 

Minimum Hold time h 4.5 - 0 lIS 

Maximum clock frequency {mil x 4.5 30 79 24 MHz 
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High-Speed CMOS Logic MN74HC Series 

• SWItching Time Measuring Circuit and Wavefonns 

(lJ tTLH, tTHl., t .. ,fmax,tPLH /tPHI. (CLK-Q) 
1. Measuring Circuit 

Vee 

r--1--o0utput Q 

(2) tPHZ, tPZH 

1. Measuring Circuit 

Vee 

Vec 
L------lD 

.:r---~---o Output Q 

(3) tPLZ, tPZL 

1. Measuring Circuit 

>-~-.,.--oOutput Q 

MN7 4HC4303/MN7 4HC4303S 

2. Wavefonns 

2. Wavefonns 

~~--~~~------3V 
OC 

l""" ...... _-OV 

---+-.-+-- =Vcc 

2. Wavefonns 

See above [31 2. for wavefonns. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4304/MN7 4HC4304S 

MN74HC4304/MN74HC43045 
TIL Input Octal TRI-STATE Flip-Flops 

• Description 
MN74HC4304/MN74HC4304S are TIL input octal tri-state D type 
flip-flop. All inputs are compatible with TIL logic level: O.SV or 
less is logic "0" and 2.0V or more logic "I". 
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 Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard 54LS174LS 
logic family. 

• Truth Table 

Output 

Note: 
l.f: 

2. x· 
3. Qo: 

4. Hi-Z: 

Input Output 
Control CLK D Q 

L f H H 
L .r L L 
L L X Qo 

H X X Hi-Z 

Data input is transferred to output on the positive-going 
edge from LOW to HIGH of the clock 
Either HIGH or LOW; it doesn't matter 
Q level prior to determination of input condItion shown in 
table 
High impedance 

• Logic Diagram 

Panasonic 

Output 
Control 

DO Dl 

QO 

D2 D3 

Ql Q2 

-424-

P-5 

20-pm plastIC OIL package 

P-6 

-
20-pm Panaflat package (50-200) 

Pin Configuration (top view) 

D4 D5 D6 D7 

Q3 Q4 Q5 Q6 Q7 



High-Speed CMOS Logic MN74HC Series MN7 4HC4304/MN7 4HC4304S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vcc -0.5-+7.0 V 

Input/output voltage VI, Vo -0.5-Vcc+0.5 V 

Input protection mode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±35 mA 

Supply current Icc, icND ±70 mA 

Storage temperature range Tstg -65-+150 ·C 

Ta=-40-+60'C 400 
MN74HN4304 PD mW 

Power Ta=+60- + 85'C Decrease to 200mW at the rate of 8mW I"C 

dissipation Ta=-40-+60'C 275 
MN74HC4304S PD mW 

Ta=+60-+85'C Decrease to 200mW at the rate of 3. 8mW I"C 

• Operating Conditions 

Parameter Symbol Vee(V) Rating Unit 

Operating supply voltage Vcc 4.5-5.5 V 

Input/output voltage VI, Vo O-Vee V 

Operating temperature range TA -40-+85 'c 
Input nse and fall time t,. tf 4.5V 0-500 ns 

• DC Characteristics (GND=OV) 

Test Conmuons Temperature 

Parameter Symbol 
Vee 

Ta=25'C T.= -40- +85,(; Unit 
(V) 10 

Unit min. typo max. mm. max. 

4.5 

Input HIGH voltage VIH I 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VII. I 0.8 0.8 V 

5.5 

4.5 VIH -20.0 pA 4.4 4.5 4.4 V 
Output HIGH voltage VOH or 

4.5 VII - 6.0 mA 3.86 3.76 V 

4.5 VIH 20.0 pA 0.0 o. 1 o. 1 V 
Output LOW voltage VOL or 

4.5 VII. 6.0 mA 0.32 0.37 V 

Input current II 5.5 VI=Vceor GND ±O.l ±O.l pA 

3-state output off state Ioz 
VI =VIH or V II 

±0.5 ±0.5 pA 
current 5.5 

Vo=Vec or G~D 

Qwescent supply current Icc 5.5 VI = Vee or GND, 10=0 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4304/MN7 4HC4304S 

• AC Characteristics (GND=OV. Input transition time ;§;6ns. CL =50pF) 

Temperature 
Parameter Symbol Vee Test Conditions Ta=25t Ta"'-40-+85t Unit (V) 

min. typo 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 4.5 15 30 38 ns 

CLK-+Q (L .... H) 

Propagation time 

CLK-+Q ( H .... L) 
tPHL 4.5 16 30 38 ns 

3-state propagation time 
tPHZ 4.5 RL=lkO 16 20 25 ns 

(H .... Z) 

3-state propagation time 
tPLZ 4.5 RL=lkO 15 20 25 ns 

(L .... Z) 

3-state propagation time 
tpZH 4.5 RL= 1 kO I 14 20 25 ns 

(Z .... H) 

3-state propagation time 

(Z .... U 
tPZL 4.5 RL=1 kO 14 20 25 ns 

Minimum Set-up time t,. 4.5 2 20 25 ns 

Minimum Hold time th 4.5 - 0 ns 

Maximum clock frequency fmax 4.5 30 87 24 MHz 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tsu,fmax, tPLH, tPHL(CLK-+Q) 

1. Measunng Circuit 

Vee 

.;;10----,---0 Ou tput Q 

(2) tPHZ, tPZH 

1. Measuring Circuit 

Vee 

'--------lD 

.>c~-r--oOutput Q 

(3) tPLZ, tPZL 

1. Measuring Circuit 

Vee 

>0--+---,.--0 Output Q 

2. Waveforms 

~6ns 

2. Waveforms 

~6ns 

OC 

2. Waveforms 

MN7 4HC43041MN7 4HC4304S 

~6ns 

~6ns 

VOL 

VOH 

See above [2] 2. for waveforms. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC430S/MN7 4HC430SS 

MN74HC4305/MN74HC43055 
TTL Input Octal TRI-STATE Inverting Buffers 

• Description 
MN74HC4305/MN74HC4305S are TTL input octal tri-state invert­
ing buffer. 
All inputs are compatible with TTL logic level: O.8V or less is logic 
"0" and 2.0V or more is logic "I". Large current output makes 
possible high-speed operation for driving a large capacity busline. 
It has input 10 and 20 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 dnven. Resistors and diodes are provided in Vee and 
OND to protect the input/output from damage by static electricity. 

• Truth Table 
Input Output Input Output 

IG IA IY 2G 2A 2Y 

L L H L L H 

L H L L H L 

H L Hi-Z H L Hi-Z 

H H Hi- Z H H Hi-Z 

Note: 
Hi-Z: High impedance 

• Logic Diagram 

Al A2 A3 A4 

Yl Y2 Y3 Y4 

Panasonic -428-

20·pln plastic DIL package 

p-s 

20·pln Panaflat package (SO-20D) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC430S/MN7 4HC430SS 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vce -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5- Vec+0.5 V 

Input protection chode current 11K ±20 rnA 
Output parasItic diode current 10K ±20 rnA 
Output current I" ±35 rnA 
Supply current Icc. Ic.NO ±70 rnA 
Storage temperature range Tstg -65-+150 'c 

Ta=-40-+ 60'C 400 
MN74 HC4305 Po mW 

Power Ta=+60-+ 85'C Decrease to 200mW at the rate of 8mWFC 

chsslpatlon Ta=-40-+ 60'C 275 
MN74 HC4305 S PD mW 

Ta=+60-+ 85'C Decrease to 200m W at the rate of 3. 8m W FC 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vcc 4.5-5.5 V 

Input/output voltage VI. Va O-Vee V 

Operatmg temperature range TA -40- +85 'C 

Input rIse and fall tIme t,.tr 4.5 0-500 ns 

• DC Characteristics (GND=OV) 

Test Conchtlons Temperature 

Parameter Symbol Vce Ta=25'C Ta= -40- +85'C UnIt (V) VI 10 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH \ 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VII \ 0.8 0.8 V 

5.5 

4.5 VrH -20.0 pA 4.4 4.5 4.4 V 
Output HIGH voltage VOH or 

4.5 VII - 6.0 rnA 3.86 3.76 V 

4.5 V Ifl 
20.0 pA 0.0 O. 1 0.1 V 

Output LOW voltage VOL or 
4.5 VII 6.0 rnA 0.32 0.37 V 

Input current II 5.5 VI=Vccor GND ±0.1 ±1.0 pA 

3-state output off state Ioz 
V I = V IH or VII 

±0.5 ± 5.0 pA 
current 5.5 

Vo=Vcc or GND 

Quiescent supply current Ioc 5.5 VI=VCC or GND.lo=O 8.0 80.0 pA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC430S/MN7 4HC430SS 

• AC Characteristics (GND=OV, Input transition time ;a6ns, CL =50pF) 

Parameter Symbol Vee 
Test Conditions (V) 

Minimum Set-up time tTLH 4.5 

Output fall time tTHL 4.5 

Propagation time 

(L-H) 
tPLH 4.5 

Propagation time 

(H-L) 
tPHL 4.5 

3-state propagation time 
tPHZ 

(H-Z) 
4.5 RL= 1 kO 

3-state propagation tnne 
4.5 RL= 1 kO 

(L-Z) 
tPLZ 

3-state propagation time 
4.5 RL= 1 kO tPZH 

(Z-H) 

3-state propagation time 
tPZL 4.5 RL= 1 kO 

(Z-L) 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH. tTHL. tPLH. tPHL 

1. Measuring Circuit 

Vee 

Output 

Panasonic -430-

Temperature 

Ta=25t Ta=-40-+85'C Unit 

min. typo max. min. max. 

8 15 19 ns 

6 15 19 ns 

8 20 25 ns 

8 20 25 ns 

12 25 31 ns 

10 25 31 ns 

I 12 20 25 ns 

17 30 38 ns 

2. Waveforms 

;:;i;6ns ;:;i;6ns 

Input 

~----OV 

Output 



High-Speed CMOS Logic MN74HC Series 

( 2) tPHZ. tPZH 

1. Measuring Circuit 

Vce 

Input ~_~--r-<l Output 

(3) tPLZ, tPZL 

1. Measuring Circuit 

Vec 

Input :>O--6----?"---<>Ou tpu t 

2. Wavefonns 

Output 

Output 

2. Wavefonns 

MN7 4HC430S/MN7 4HC430SS 

;>;6ns ;>;6n 

~~-~~+------3V 

F----OV 

VOL 

VOH 

--___ ..L-___ ,.,GND 

See above [2] 2. for wavefonns. 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4306/MN7 4HC4306S 

MN74HC4306/MN74HC4306S 
TTL Input Octal TRI-STATE Buffer 

• Description P-5 
MN74HC430S/MN74HC430SS are TTL input octal tri-state buf-
fer. 
All inputs are compatible with TTL logic level: O.SV or less is logic 
"0" and 2.0V or more is logic "I". Large current output makes 
possible high-speed operation for driving a large capacity busline. 
It has input IG 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 IS-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 

• Truth Table 

Input Output Input Output 

IG lA lY 2G 2A 2Y 
L L L L L L 

L H H L H H 

H L Hi-Z H L Hi-Z 

H H Hi-Z H H Hi-Z 

Note: 
Hi-Z: High Impedance 

• Logic Diagram 

Yl Y2 Y3 Y4 

Panasonic -432-

20'pin plastIc OIL package 

P-6 

20'pm Panaflat package (SO·200) 

Pin Configuration (top view) 



High-Speed CMOS Logic MN74HC Series MN7 4HC4306/MN7 4HC4306S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasItic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc.IGNO ±70 rnA 

Storage temperature range Tstg -65-+150 "C 

Ta=-40-+60°C 400 
MN74 HC 4306 Po mW 

Power Ta=+60- +85 °c Decrease to 200m W at the rate of 8m W;oC 

diSSipation Ta=-40-+60"C 275 
MN74HC4306S Po mW 

Ta=+60-+S5°C Decrease to 200mW at the rate of 3.SmW;oC 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vec 4.5-5.5 V 

Input/output voltage VI. Vo O-Vec V 

Operating temperature range TA -40-+85 "C 

Input nse and faU tune tr, tf 4.5 0-500 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vcc 
Ta=25"C Ta=-40-t85t Unit 

(V) VI 10 
Unit min. typo max. min. max. 

4.5 

Input HIGH voltage VIH \ 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VIL \ O.S O.S V 

5.5 

4.5 VIH -20.0 pA 4.4 4.5 4.4 V 
Output HIGH voltage VOH or 

4.5 VII. 
- 6.0 rnA 3.86 3.76 V 

4.5 VIH 20.0 pA 0.0 O. 1 O. 1 V 
Output LOW voltage VOL or 

0.32 0.37 4.5 VIL 6.0 rnA V 

Input current II 5.5 V I=VCC or GND ±0.1 ±1.0 JlA 

3-state output off state Ioz 
V I = V IH or V IL 

±0.5 ±5.0 JlA 
current 5.5 

Vo=V cc or GND 

QUiescent supply current Ice 5.5 VI=VCC or GND.lo=O S.O SO.O JlA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4306/MN7 4HC4306S 

• AC Characteristics (GND=OV, Input transition time ~6ns, CL =50pF) 

Parameter Symbol Vee 
Test Conditions 

(V) 

Output rise time tTLH 4.5 

Output fall time iTHL 4.5 

Propagation time 

(L--H) 
tPLH 4.5 

Propagation time 

(H--L) 
tPHL 4.5 

3-state propagation time 
tPHZ 4.5 RL= 1 kO 

(H--Z) 

3-state propagation time 
tPLZ 4.5 Rl.= 1 kO 

(L--Z) 

3-state propagation time 
4.5 RL= 1 kO tPZH 

(Z-+H) 

3-state propagation time 

(Z-+L) 
tPZL 4.5 RL= 1 kO 

• Switching Time Measuring Circuit and Waveforms 

(1) tTLH, tTHL, tPLH, tPHL 

1. Measuring Circuit 

Vce 

Output 

Temperature 

Ta=25t Ta=-40-+85'C 

min. typo max. min. max. 

8 15 19 

6 15 19 

8 20 25 

12 20 25 

14 25 31 

14 25 31 

I 10 20 25 

14 25 31 

2. Waveforms 

;>;6ns ;>;6ns 

.n"""'_ ....... H--3V 
Input 

OV 

Output 

Panasonic -434-

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



High-Speed CMOS Logic MN74HC Series MN7 4HC4306/MN7 4HC4306S 

(2) tPHZ, tPZH 

1. Measuring Circuit 2. Waveforms 

3V 
Vee G 

OV 

Output 

Input Output 
VOL 

VOH 

Output 
=GND 

C 3) tPLZ, tPZL 

1. Measuring Circuit 2. Waveforms 

See above [2] 2. for waveforms. 

V..c.c 

Input >--_'--~-<l Output 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4520/MN7 4HC4520S 

MN74HC4520/MN74HC4520S 
Dual Binary Up Counter 

• Description P-3 
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 (00-03) 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 lO-inputs can 
be dIrectly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 
CLK CLK CLR Mode 

X X H All outputs are low 

J H L Counter Advances 

L '- L Counter Advances 

'L X L No Change 

X f : L No Change 

f L L No Change 

H ""\. L No Change 

Note: 
1. x: Either HIGR or LOW; it doesn't matter 
2. ""\.: The fall of clock from "R" to "L" 
3.J: The rise of clock from "L" to "R" 

• Logic Diagram 

Ql 

16-pm plastIC OIL package 

P-4 

-
16-pm Panaflat package (50-160) 

Pin Configuration (top view) 

Q2 

CLR~~~~--+-~---+--~--~--+---t-~~--~-f--~ 

CLK 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4520/MN7 4HC4520S 

• Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-V ee+O. 5 V 

Input protection diode current 11K ±20 mA 

Output parasitic diode current 10K ±20 mA 

Output current 10 ±25 mA 

Supply current Icc. leNO ±50 mA 

Storage temperature range Tstg -65-+150 ·C 

Ta=-40-+60"C 400 
MN74HC4520 Po mW 

Power Ta=+60-+85"C Decrease to 200mWat the rate of BmW/"C 
dissipation Ta=-40-+60"C 275 

MN74 HC4520S Po mW 
Ta=+60-+85·C Decrease to 200m W at the rate of 3. BmW rc 

• Operating Conditions 

Parameter Symbol Vec(V) Rating Unit 

Operating supply voltage Vce 1.4-6.0 V 

Input/output voltage VI, Vo O-Vee V 

Operatmg temperature range TA -40-+85 "C 

2.0 0-1000 ns 

Input nse and fall tune tr • tf 4.5 0-500 ns 

6.0 0-400 ns 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25"C Ta=-40-t85'C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VIH 4.5 3.15 3.15 V 

6.0 4.2 4.2 

2.0 0.3 0.3 

Input LOW voltage VII. 4.5 0.9 0.9 V 

6.0 1.2 1.2 

2.0 -20.0 J.lA 1.9 2.0 1.9 

4.5 VIH -20.0 J.lA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 J.lA 5.9 6.0 5.9 V 

4.5 VIH -4.0 mA 3.86 3.76 

6.0 -5.2 mA 5.36 5.26 

2.0 20.0 J.lA 0.0 0.1 0.1 

4.5 VIH 20.0 J.lA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 f.lA 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 II 6.0 VI=Vee or GND ±0.1 ±1.0 f.lA 
Quiescent supply current Ice 6.0 VI=Vee or GND.Io=O 8.0 80.0 J.lA 
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High-Speed CMOS Logic MN74HC Series MN7 4HC4520/MN7 4HC4520S 

• AC Characteristics (GND=OV. Input transition time ~6ns. CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25t Ta=-40-t85'C Unit (V) 
min. typo 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 

2.0 175 220 
Propagation time 

35 44 tPLH 4.5 ns 
CLK, CLK .... Qo (L .... H) 

6.0 30 37 

2.0 175 220 
Propagation time 

tPHL 4.5 35 44 ns 
CLK .... CLK .... Qo (H .... L) 

6.0 30 37 

2.0 250 315 
Propagation time 

tPLH 4.5 50 63 ns 
CLK, CLK .... Q3 (L .... H) 

6.0 43 54 

2.0 250 315 
Propagation time 

4.5 50 63 ns 
CLK, CLK .... Q3 (H .... U tPHL 

6.0 43 54 

Propagation time 
2.0 150 190 

4.5 30 38 tPHL. ns 
CLR-Qa (H-L) 

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 

2.0 150 190 
Minimum pulse width 

4.5 30 38 ns tweD 
CLR 

6.0 26 33 

2.0 75 95 
Minimum Set-up time 

4.5 15 19 ns t •• 
CLK-CLK 

6.0 13 16 

2.0 50 65 
Minimum Set-up time 

4.5 10 13 ns t •• 
eLK-CLK 

6.0 9 11 

2.0 75 95 

Minimum recovery time trem 4.5 I 15 19 ns 

6.0 13 16 

2.0 6 4 

Maximum clock frequency fmax 4.5 30 24 MHz 

6.0 35 28 
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High-Speed CMOS Logic MN74HC Series 

• Switching Time Measuring Circuit and Wavefonns 

1. Measuring Circuit 

Vee 

'" 
QO 

:0 CLR 

I CL 19 
-:5 
S CLK Ql 
.s 

I CL 
... 
,£ CLK &l Q2 

I CL 

Q3 

I CL 

2. Wavefonns 

CLK 

QO-Q3 

Output 

Output 

Output 

Output 
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cr:K 
(CLK=L) 

CLK 
(CLK=H) 

CLR 

MN7 4HC4520/MN7 4HC4520S 
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High-Speed CMOS Logic MN74HC Series MN74HC401 04/MN74HC401 045 

MN74HC401 04/MN74HC,401 045 
4-Bit TRI-STATE Bidirectional Universal Shift Register 

• Description p- 3 
MN74HC40104/MN74HC40~04S 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-paraIlel 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 SO 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 TIL. LS TTL IS-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 
Input 

Enable Mode Serial Parallel 
E Clock 

A C S1 SO DSl DSR B 

L x x x x x x x x 
H x x L x x x x x 
H H H .J x x a b c 
H L H .J x H x x x 
H L H .J x L x x x 
H H L .J H x x x x 
H H L .J L x x x x 
H L L x x x x x x 

Note: 
1.J: 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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16-pin plastic OIL package 

P-4 

-
16-pon Panaflat package (50-160) 

Pin Configuration (top view) 

E 

D," Os. E QA 

A A QB 

B B QC 

C C QO 

D 0 CK 

DSl OSL SO SI 

GND 

Output 

D 
QA QB Qc QD 

x Hi-Z Hi-Z Hi-Z Hi-Z 
X QAo QBo Qeo QDo 

d a b c d 

x H QAo QBn QCn 

x L QAo QBn QCn 

X QBn QCn QDn H 
X QBn QCn QDn L 
x L L L L 

Vee 

QA 
QB 

QC 
QD 

CK 
S1 

SO 



High-Speed CMOS Logic MN74HC Series MN74HC401 04/MN74HC40l 045 

• Logic Diagram 

E~~----------------'---------' 

DSR~~~====~~ 

A o-£>o--C><>-l:=I=:::F"",, 

C <>-!><>-P<>--i:±:±I:::±::::ll 

t[i 

C==========4L.:]-o Sl 

so 

• Absolute Maximum Ratings 
Parameter Symbol Rating 

Supply voltage Vee -0.5-+7.0 

Input/output voltage VI. Vo -0.5-Vee+0.5 

Input protection diode current 11K ±20 

Output parasitic diode current 10K ±20 

Output current 10 ±35 

Supply current Icc. IGNO ±70 

Storage temperature range Tstg -65-+150 

Ta=-4O-+60DC 400 
MN74HC40104 Po 

Power Ta=+60-85DC Decrease to 200m Watt the rate of 8m W f'C 
dissipation 

MN74HC40104S 
Ta+-4O-+60DC 275 

Urut 

V 

V 

rnA 

rnA 

rnA 

rnA 
DC 

mW 

mW 
Ta=+60-+85DC 

Po 
Decrease to 200m Watt the rate of 3.8mW f'C 

• Operating Conditions 
Parameter Symbol VcC<V) RatIng Unit 

Operal:J.on supply voltage Vee 1.4-6.0 V 

Input/output voltage VI. Vo O-Vee V 

OperatIng temperature range TA -40-+85 DC 

2.0 0-1000 

Input nse and fall time t" tf 4.5 0-500 ns 

6.0 0-400 
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High-Speed CMOS Logic MN74HC Series MN74HC401 04/MN74HC401 045 

• DC Characteristics (GND=OVI 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85°C Unit (V) VI 10 
Unit min. typo max. min. max. 

2.0 1.5 1.5 

Input HIGH voltage VlH 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 /LA 1.9 2.0 1.9 

4.5 VlH -20.0 /LA 4.4 4.5 4.4 

Output HIGH voltage VOH 6.0 or -20.0 !LA 5.9 6.0 5.9 V 

4.5 VIL -4.0 rnA 3.86 3.76 

6.0 -5.2 rnA 5.36 5.26 

2.0 20.0 !LA 0.0 0.1 0.1 

4.5 Vllol 20.0 /LA 0.0 0.1 0.1 

Output LOW voltage VOL 6.0 or 20.0 !LA 0.0 0.1 0.1 V 

4.5 VIL 4.0 rnA 0.32 0.37 

6.0 5.2 rnA 0.32 0.37 

Input current II 6.0 VI=Vee or GND ±0.1 ±1.0 !LA 
3-state output off state 10, 6.0 VI=VlH or VIL ±0.5 ±5.0 /LA current Vo=Vee or GND 

Quiescent supply current Icc 6.0 VI=Vee or GND, 10=0 8.0 80.0 /LA 

• AC Characteristics (GND=OV Input transistion tiem ~6ns, CL =50pFI , -
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Unit 
(V) 

min. typo max. min. max. 

2.0 75 95 

Output rise time hLH 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 
(L-+H) 

6.0 26 33 

Propagation time 2.0 150 190 

CLK-+Q4 tpHL 4.5 30 38 ns 
(H-+L) 

6.0 26 33 

3-stage 2.0 175 220 

propagation time tHZ 4.5 RL=lKO 35 44 ns 
(H-+Z) 

6.0 30 37 

3-stage 2.0 175 220 

propagation time kz 4.5 RL=lKO 35 44 ns 
(L-+Z) 

6.0 30 37 

3-stage 2.0 150 190 

propagation time tZH 4.5 RL=lKO 30 38 ns 
(Z->H) 

6.0 26 33 
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High-Speed CMOS Logic MN74HC Series MN74HC401 04/MN74HC401 045 

• AC Characteristics (GND=OV.lnput transistion tiem ;;;;6ns. CL =50pF) 
Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Urut (V) 
min. typo max. ffiffi. max. 

3-stage 2.0 150 190 

propagation tune tZL 4.5 RL=IKn 30 38 ns 
(Z-+L) 

6.0 26 33 

2.0 100 125 
Minunum pulse width 

tw 4.5 20 25 ns CLK 
6.0 17 21 

2.0 100 125 

Mmunum Set-up time t," 4.5 20 25 ns 

6.0 17 21 

2.0 - 0 0 

Minimum Hold tmle th 4.5 - 0 0 ns 

6.0 - 0 0 

2.0 125 155 

Minunum recovery time t:,.em 4.5 25 31 ns 

6.0 21 26 

2.0 6 4 
Maximum clock 

fmax 4.5 30 24 MHz frequency 
6.0 35 28 

Vcc 

SI 

~ SO QA 
CK ;;CL 

E A QB 
B ;;CL 

.s C QC .... D ;;CL ,£ .. DSR QD t:l:: 
DSL ;;CL 

-443- Panasonic 



High-Speed CMOS Logic MN74HC Series 

2. Waveforms 

SO, Sl 

CLR 

CLK 

Data Input 
(A, B, C, D) 

OutputQ 

~6n 

• Switching Time Measuring Circuit and Waveforms 

1. Measuring Circuit 

Vee 

Sl E 

..!I SO QA 

..c 
19 CK 

E A QB 
B 

B C QC ... 
~ D 
~ DSR QD 

DSL 

Vee 

Sl E 

~ SO QA 
19 CK 
-S A QB 
E B 
B C QC ... D ~ ., 

DSR QD ~ 
DSL 

Pa1asonic 

t" 

tTLH 

Output 
RL ;;CL 

Output 
RL;;;C L 

Output 
RL ;;CL 

RL ;;CL 
Output 
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tTHL 

2. Waveforms 

li06n$ 

VOL 

VOH 

=GND 



High-Speed CMOS Logic MN74HC Series MN7 4HCT 401 04/MN7 4HCT 401045 

MN74HCT401 04/MN74HCT401 045 
4-Bit TRI-STATE Bidirectional Universal Shift Register (TTL Input) 

• Description p_ 3 
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 SI) 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 SI is LOW) when there is synchronization to the rise of the 
clock pulse. 
Whe SO is LOW and SI is HIGH, the left shift functions as result 
of insertion of new data to the left-shift serial input. 

p- 4 
16-pln plastic OIL package 

-When SO is LOW and SI is LOW, all outputs become LOW 
regardless of the clock pulse. 16-pln Panaflat package (50-160) 

When the 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 IS-inputs can 
be directly driven. Resistors and diodes are provided in Vee and 
GND to protect the input/output from damage by static electricity. 
Same pin configuration and function as the standard CMOS logic 
4000 family. 

• Truth Table 
Input 

Enable Mode Senal Parallel 
E Clock 

DSL DSR SI SO A B C 

L x x x x x x x x 

H x x L x x x x x 

H H H f x x a b c 

H L H ...r x H x x x 

H L H f x L x x x 

H H L f H x x x x 

H H L ...r L x x x x 

H L L x x x x x x 

Note: 
l.f: Data mput 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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x 

X 

X 
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Pin Configuration (top view) 

E 

D," D," E QA 

A A Qil 

B B QC 

C C QD 

D D CK 

D" D~L SO SI 

GND 

Output 

QA QB Qc QD 

HI-Z Hi-Z HI-Z Hi-Z 

QAo QBo Qco QDo 

a b c d 

H QAn QBn Qen 

L QAn QBn QCn 

QBn QCn QUn H 

QBn QCn QUn L 

L L L L 

QA 
QB 

QC 
QD 

CK 
S1 

SO 
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High-Speed CMOS Logic MN74HC Series MN74HCT 401 04/MN7 4HCT 401 045 

• Logic Diagram 

E~~---------------------------, 

DSR~~~~~~~ 

A~~~~+-~~ 

~----------------~~~~Sl 

~------------------~~~~SO 

• Absolute Maximum Ratings 
Parameter Symbol Rating Urut 

Supply voltage Vee -0.5-+7.0 V 

Input/output voltage VI. Vo -0.5-Vee+0.5 V 

Input protection diode current 11K ±20 rnA 

Output parasitic diode current 10K ±20 rnA 

Output current 10 ±35 rnA 

Supply current Icc. IGNO ±70 rnA 

Storage temperature range Tstg -65-+150 °C 

Ta=-40-+60°C 400 
MN74HCT40104 Po mW 

Power Ta=+60-85°C Decrease to 200m Watt tbe rate of 8mW f'C 
dissipation Ta+-40-+60°C 275 

MN74HCT40104S Po 
Decrease to 200m Watt tbe rate of 3.8mW f'C 

mW 
Ta=+60-+85°C 

• Operating Conditions 
Parameter Symbol VeC<V) Rating Unit 

Operation supply voltage Vee 4.5-5.5 V 
Input/output voltage VI. Vo O-Vee V 

Operating temperature range TA -40-+85 °C 

Input rise and fall time t,. tr 4.5 0-500 ns 
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High-Speed CMOS Logic MN74HC Series MN7 4HCT 401 04/MN74HCT 401045 

• DC Characteristics (GND=OV) 

Test Conditions Temperature 

Parameter Symbol Vee Ta=25°C Ta=-40-+85°C Umt (V) VI 10 
Urut rmn. typo max. min. max. 

4.5 

Input HIGH voltage VIH 1 2.0 2.0 V 

5.5 

4.5 

Input LOW voltage VIL 1 0.8 0.8 V 

5.5 

4.5 VIH -20.0 p.A 4.4 4.5 4.4 

Output HIGH voltage VOH or V 

4.5 VIL -4.0 rnA 3.86 3.76 

4.5 VIH 20.0 /LA 0.0 0.1 0.1 

Output HIGH voltage VOL or V 

4.5 VIL 4.0 rnA 0.32 0.37 

Input current II 5.5 VI=Vce or GND ±0.1 ±1.0 p.A 

3-state output off state 10 • 5.5 VI=VIH or VIL ±0.5 ±5.0 p.A 
current Vo=Vee or GND 

Quiescent supply current Icc 5.5 VI=Vee or GND, 10=0 8.0 80.0 p.A 

• AC Characteristics (GND=OV, Input transistion tiem ;;;;6ns, CL =50pF) 

Temperature 

Parameter Symbol Vee Test Conditions Ta=25°C Ta=-40-+85°C Umt (V) 
min. typo max. rmn. max. 

Output rise tune tTLH 4.5 8 15 19 ns 

Output faU tune hHL 4.5 6 15 19 ns 

Propagation time 
CLK->Q tpLH 4.5 30 38 ns 
(L->H) 

PropagatIOn time 
CLK->Q tpHL 4.5 30 38 ns 
(H->L) 

3-stage 
propagation tune tHZ 4.5 RL=lKO 35 44 ns 
(H->Z) 

3-stage 
propagation time tLZ 4.5 RL=lKO 35 44 ns 
(L->Z) 

3-stage 
propagation tIme tZH 4.5 RL=lKO 30 38 ns 
(Z->H) 

3-stage 
propagation time tZL 4.5 RL=lKO 30 38 ns 
(Z->L) 
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High-Speed CMOS Logic MN74HC Series MN74HCT 401 04/MN7 4HCT 401045 

• AC Characteristics (GND=OV Input transistion tiem ::56ns CL =50pFJ . - . 
Temperature 

Parameter Symbol Vee Test CondItIons Ta=25°C Ta=-40-+S5°C Unit (V) 
min. typo max. min. max. 

Minimum pulse width 
tw 4.5 20 25 ns CLK 

Minimum Set -up time 4.u 4.5 20 25 ns 

MInimum Hold time tb 4.5 - 0 0 ns 

Mmrrnum recovery time t rem 4.5 25 31 ns 

Maximum clock fmax 4.5 30 24 MHz frequency 

• Switciung Tune Measuring Circwt and Waveforms 

1. Measurmg Circuit 2. Waveforms 

Vee ::0;6"" ::;;6n5 

SI E 

~ SO QA 
19 CK 

E A QB Output 
=Vcc B RL;;CL 

B C QC Output ... 
D RL;;CL Jl 

<l) DSR QD Output i:I:: 
;;CL VOH DSL 

=GND 

Vee 

SI E 

..!I SO QA Output 

.Q 

CK RL ;;CL 19 

E A QB Output 
B RL ;;Cl. 

B C QC Output ... D RL ;;CL 
Jl 
~ DSR QD Output 

DSL RL ;;CL 
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High-Speed CMOS Logic MN74HC Series 

2. Wavefonns 

sa 51 

CLR 

CLK 

Data Input 
(A, B, C, D) 

OutputQ 

Vee 

~6ns 

51 
.!! SO .0 
13 CK 
-5 A 
E B 
.B C .. D .!! 
~ DSR 

DSL 

tTLH 
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QA 
~CL 

QB 
;;CL 

QC 
~CL 

QD 
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