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DATA HANDBOOK SYSTEM 

Our Data Handbook System comprises more than 60 books with specifications on electronic compo
nents, subassemblies and materials. It is made up of four series of handbooks: 

ELECTRON TUBES BLUE 

SEMICONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on pages iv to viii. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 



ELECTRON TUBES (BLUE SERlES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

T5 Cathode-ray tubes ·S 

Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-Muller tubes 

T7 Gas-filled tubes (will not be reprinted) 

TS Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers 

T14 Infrared detectors 

T15 Dry reed switches l Data collations on these subjects are available now. 
Data Handbooks will be published in 1985. 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 

iv Moy 19851 



SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

S1 Diodes 
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes (< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 

S2a Power diodes 

S2b Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

S5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

SS Devices for optoelectronics 
Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 

S 11 Microwave transistors 

S12 Surface acoustic wave devices 

(A"'"" 1985 v 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

The purple series of data handbooks comprises: 

EXISTING SERIES 

IC1 Bipolar ICs for radio and audio equipment 

IC2 Bipolar ICs for video equipment 

IC3 ICs for digital systems in radio, audio and video equipment 

IC4 Digital integrated circuits 
CMOS HE4000B family 

IC5 Digital integrated circuits - ECL 

Superseded by: 

IC01N 

IC02Na and IC02Nb 

IC01 N, IC02Na and IC02Nb 

ICOSN 
ECL 10000 (GX family), ECL 100000 (HX family), dedicated designs 

IC6 Professional analogue integrated circuits 

IC7 Signetics bipolar memories 

ICS Signetics analogue circuits IC11N 

IC9 Signetics TTL logic IC09N and IC15N 

IC10 Signetics Integrated Fuse Logic (IFL) IC13N 

IC11 Microprocessors, microcomputers and peripheral circuitry IC14N 



NEW SERIES 

IC01N Radio, audio and associated systems 
Bipolar, MOS 

IC02Na Video and associated systems 
Bipolar, MOS 
Types MAB8031 AH to TOA 1524A 

IC02Nb Video and associated systems 
Bipolar, MOS 
Types TDA2501 to TEA 1002 

IC03N Integrated circuits for telephony 

IC04N 

IC05N 

IC06N 

H E4000B logic family 
CMOS 

HE4000B logic family - uncased ICs 
CMOS 

High-speed CMOS; PC54/74HC/HCT /HCU 
Logic family 

Supplement High-speed CMOS; PC74HC/HCT/HCU 
to IC06N Logic family 

IC07N 

IC08N 

IC09N 

IC10N 

IC11N 

IC12N 

IC13N 

IC14N 

IC15N 

Note 

High-speed CMOS; PC54/74HC/HCT/HCU - uncased ICs 
Logic family 

ECL 10K and 100K logic families 

TTL logic series 

Memories 
MOS, TTL, EGL 

Linear LSI 

Semi-custom gate arrays & cell libraries 
ISL, EGL, CMOS 

Semi-custom 
Integrated Fuse Logic 

Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 

FAST TTL logic series 

Books available in the new series are shown with their date of publication. 

l __ 
(published 1985) 

(published 1985) 

(published 1985) 

(published 1985) 

(published 1984) 

(published 1985) 

(published 1985) 

(published 1984) 

(published 1984) 

(published 1985) 

(published 1985) 

(published 1985) 

(published 1984) 

( Ootob" 1985 ,;; 
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COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C1 Programmable controller modules 
PLC modules, PC20 modules 

C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CS Variable mains transformers 

C9 Piezoelectric quartz devices 

C10 Connectors 

C11 Non-linear resistors 
Voltage dependent resistors (VOA), light dependent resistors (LOR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 

C12 Potentiometers, encoders and switches 

C13 Fixed resistors 
/ 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

C19 Piezoelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C21* Assemblies for industrial use 
HNI L FZ/30 series, NORbits 60-, 61-, 90-series, input devices 

C22 Film capacitors 

*Will be issued in 1985. 

July 19851 
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___ J INTRODUCTION 

INTRODUCTION TO HANDBOOK IC06N 
SUPPLEMENT - HIGH-SPEED CMOS 

Since the issue of our most recent data handbook on high
speed CMOS, IC06N (published Spring 1985), we have 
significantly extended our HCMOS PC74HC/HCT/HCU 
logic family and have upgraded the family specifications. 
To inform you of the new circuits and family specifications 
we have published this supplement to IC06N. The sup
plement will be incorporated in the next revision of 
handbook IC06N, due in the beginning of 1986. 

The upgrades are: 

• 74HC/HCT/HCU family is now specified for an operating 
ambient temperature range of -40 to + 85 °c and an 
extended range of -40 to+ 125 oc; 

• noise immunity has been improved by up to 50% for HC 
types, with a s13ecified switching level for Vi L of 30% 
of the supply voltage V cc: 

• 74HC/HCT/HCU family is available in SO plastic mini· 
packs for surface mounting as well as in plastic DI L 
packages. 

Because the 74HC/HCT/HCU family can now be used over 
the extended operating ambient temperature range, we no 
longer supply the 54HC/HCT/HCU family. 

The 74HCMOS family is manufactured using a self-aligning 
3 µm polycrystalline silicon-gate CMOS process combined 
with local oxidation of silicon (LOCOS). The circuits have 
the low power consumption, high immunity to input noise 
and wide operating temperature range of earlier silicon-gate 
CMOS circuits together with the high-speed and drive capa· 
bility of bipolar, low power Schottky TTL (LSTTL). 

Many 74HCMOS circuits are pin-compatible with existing 
54/74 LSTTL and HE4000B CMOS digital logic circuits. 
The 74HCT circuits are an ideal replacement for LSTTL 
circuits and can interface between CMOS and TTL. 

All 74HCMOS circuits are fully buffered*, operate up to 
60 MHz (typ.) and have gate delays of about 8 ns. Two 
types of circuits are available: 

HC CMOS input switching levels (%Vee>. 
power supply= 2 to 6 V; 

HCT TTL input switching levels (1.3 V), 
power supply= 5 V (typ.). 

* An unbuffered HCMOS circuit is available: hex inverter 
HCU04. 

Features 

• Very low power dissipation 

• DC noise margin of HC types twice that of TTL devices 

• 30/70% switching levels 

• Fanout capability of 10 LSTTL loads (4 mA); this is 
increased to 15 LSTTL loads (6 mA) in circuits having 
bus-driver outputs 

• Wide operating voltage range 

• Latch-up free operation 

• Improved protection against electrostatic discharge 

• Functions and pinning identical to our popular LSTTL 
and CMOS HE4000B families of integrated circuits 

• Analog switching types operating up to 10 V 

• Symmetrical output sourcing and sinking currents and 
equal output rise and fall times 

• Available in plastic SO packages for surface mounting 
and plastic DI L packages 

• Choice of operating ambient temperature range: 
-40 to+ 85 oc or -40 to+ 125 °c 

• Meets JEDEC standard No. 7 

3 
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HCMOS 74HC/HCT/HCU FAMILY 

Type numbers have a suffix which signifies the type of package: 
P = plastic DI L; T = plastic SO mini-pack 

type no. description pins classification page 

NANO/NOR gates/EXCLUSIVE-NOR gates 

HC/HCT03 quad 2-input NANO gate 14 SSI 35 
HC/HCT10 triple 3·input NANO gate 14 SSI 51 
HC7266 quad 2-input EXCLUSIVE-NOR gate 14 SSI 121 

AND/OR EXCLUSIVE-OR gates 

HC/HCT08 quad 2-input AND gate 14 SSI 47 

Inverters/buffers/line drivers/level shifters 

HCU04 hex inverter (unbuffered) 14 SSI 41 
HC/HCT125* quad buffer/line driver; 3-state 14 MSI 61 
HC/HCT126* quad buffer/line driver; 3·state 14 MSI 67 
HC/HCT365* hex buffer/line driver with common enable; 3-state 16 MSI 125 
HC/HCT366* hex buffer/line driver with common enable; 3-state; inverting 16 MSI 129 

HC/HCT367* hex buffer/line driver; 3-state 16 MSI 133 
HC/HCT368* hex buffer/line driver; 3·state; inverting 16 MSI 137 
HC4049 hex inverting HIGH-to-LOW level shifter 16 SSI 181 
HC4050 hex HIGH·to-LOW level shifter 16 SSI 187 

Flip/flops/latches/registers 

HC/HCT173* quad D·type flip-flop; positive-edge trigger; 3·state 16 MSI 103 
HC/HCT174 hex D-type flip-flop with reset; positive-edge trigger 16 MSI 109 
HC/HCT564* octal D-type flip-flop; positive-edge trigger; 3-state; inverting 20 MSI 147 
HC/HCT40105 4-bit x 16-word FIFO register 16 MSI 227 

Shift registers 

HC/HCT7597 8-bit shift register with input latches 16 MSI 153 
HC/HCT4094 8-stage shift-and-store bus register 16 MSI 193 

Arithmetic circuits 

HC/HCT182 look-ahead carry generator 16 MSI 115 

* Types with a bus-driver output stage. 

7 
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Type numbers have a suffix which signifies the type of package: 
P =plastic DI L; T = plastic SO mini-pack 

type no. 

counters 

HC/HCT160 
HC/HCT161 
HC/HCT162 
HC/HCT163 
HC/HCT390 

HC/HCT4017 
HC/HCT4020 
HC/HCT4040 
HC/HCT4518 
HC/HCT4520 

HC/HCT40103 

description 

';i~/l ' 

presettable synchronous BCD decade counter; asynchronous reset'"',': , 
presettable synchronous 4-bit binary counter; asynchronous reset ::c::" 
presettable synchronous BCD decade counter; synchronous reset 
presettable synchronous 4-bit binary counter; synchronous reset , ' '' 
dual decade ripple counter •'·'" 

Johnson decade counter with 10 decoded outputs 
14-stage binary ripple counter 
12-stage binary ripple counter 
dual synchronous BCD counter 
dual synchronous 4-bit binary counter 

8-bit synchronous binary down counter 

Decoders/demultiplexers 

HC/HCT4511 

Schmitt triggers 

HC/HCT14 
HC/HCT132 

BCD to 7-segment latch/decoder/driver 

hex inverting Schmitt trigger 
quad 2-input NANO Schmitt trigger 

* Types with a bus-driver output stage. 

Octobo'1985 l 
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pins classification page 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

' 16 

16 

14 
14 

MSI 
MSI 
MSI 
MSI 
MSI 

MSI 
MSI 
MSI 
MSI 
MSI 

MSI 

MSI 

SSI 
SSI 

79 
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97 
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161 
169 
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213 
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HCMOS 74HC/HCT/HCU FAMILY 

type no. 

HC/HCT03 
HCU04 
HC/HCT08 
HC/HCT10 
HC/HCT14 

HC/HCT125* 
HC/HCT126* 
HC/HCT132 
HC/HCT160 
HC/HCT161 

HC/HCT162 
HC/HCT163 
HC/HCT173* 
HC/HCT174 
HC/HCT182 

HC7266 
HC/HCT365* 
HC/HCT366* 
HC/HCT367* 
HC/HCT368* 

HC/HCT390 
HC/HCT564* 
HC/HCT7597 
HC/HCT4017 
HC/HCT4020 

HC/HCT4040 
HC4049 
HC4050 
HC/HCT4094 
HC/HCT4511 

HC/HCT4518 
HC/HCT4520 
HC/HCT40103 
HC/HCT40105 

description 

quad 2-input NANO gate 
hex inverter (unbuffered) 
quad 2-input AND gate 
triple 3-input NANO gate 
hex inverting Schmitt trigger 

quad buffer/line driver; 3-state 
quad buffer/line driver; 3-state 
quad 2-input NANO Schmitt trigger 
presettable synchronous BCD decade counter; asynchronous reset 
presettable synchronous 4-bit binary counter; asynchronous reset 

presettable synchronous BCD decade counter; synchronous reset 
presettable synchronous 4-bit binary counter; synchronous reset 
quad D-type flip-flop; positive-edge trigger; 3-state 
hex D-type flip-flop with reset; positive-edge trigger 
look-ahead carry generator 

quad 2-input EXCLUSIVE-NOR gate 
hex buffer/line driver with common enable; 3-state 
hex buffer/line driver with common enable; 3-state; inverting 
hex buffer/line driver; 3-state 
hex buffer/line driver; 3-state; inverting 

dual decade ripple counter 
octal D-type flip-flop; positive-edge trigger; 3-state; inverting 
8-bit shift register with input latches 
Johnson decade counter with 10 decoded outputs 
14-stage binary ripple counter 

12-stage binary ripple counter 
hex inverting HIGH-to-LOW level shifter 
hex HIGH-to-LOW level shifter 
8·stage shift-and-store bus register 
BCD to 7-segment latch/decoder/driver 

dual synchronous BCD counter 
dual synchronous 4-bit binary counter 
8-bit synchronous binary down counter 
4-bit x 16-word FIFO register 

* Types with a bus driver output stage. 

NUMERICAL INDEX 

page 

35 
41 
47 
51 
55 

61 
67 
73 
79 
85 

91 
97 

103 
109 
115 

121 
125 
129 
133 
137 

141 
147 
153 
161 
169 

175 
181 
187 
193 
199 

207 
213 
219 
227 

9 





HCMOS FAMILY CHARACTERISTICS 

page 
Family specifications . . . . . . . . . . . . . . . . . . . . . . . 13 

Data sheet specification guide . . . . . . . . . . . . . . . . . 23 

Definitions of symbols . . . . . . . . . . . . . . . . . . . . . . 25 





HCMOS family characteristics 

GENERAL 
These family specifications cover the common electrical ratings 
and characteristics of the entire HCMOS 74HC/HCT/HCU family, 
unless otherwise specified in the individual device data sheet. 

INTRODUCTION 
The 74HC/HCT /HCU high-speed Si-gate CMOS logic family 
combines the low power advantages of the HE4000B family 
with the high speed and drive capability of the low power 
Schottky TTL ( LSTT L). 

The family will have the same pin-out as the 74 series and 
provide the same circuit functions. 

In these families are included several HE4000B family circuits 
which do not have TTL counterparts, and some special circuits. 

The basic family of buffered devices, designated as 
XX74HCXXXXX, will operate at CMOS input logic levels for 
high noise immunity, negligible typical quiescent supply and 
input current. It is operated from a power supply of 2 to 6 V. 

RECOMMENDED OPERATING CONDITIONS FOR 74HC/HCT 

74HC 
SYMBOL PARAMETER 

min. typ. 

Vee DC supply voltage 2.0 5.0 

V1 DC input voltage range 0 

Vo DC output voltage range 0 

Tamb operating ambient temperature range -40 

Tamb operating ambient temperature range -40 

input rise and fall times 
tr. tf except for Schmitt-trigger inputs 6.0 

Note 

FAMILY 

SPECIFICATIONS 

A subset of the family, designated as XX74HCTXXXXX, 
with the same features and functions as the "HG-types", will 
operate at standard TTL power supply voltage (5 V ± 10%) 
and logic input levels (0,8 to 2,0 V) for use as pin-to-pin 
compatible CMOS replacements to reduce power consumption 
without loss of speed. These types are also suitable for converted 
switching from TTL to CMOS. 

Another subset, the XX74HCUXXXXX, consists of single-stage 
unbuffered CMOS compatible devices for application in RC or 
crystal controlled oscillators and other types of feedback 
circuits which operate in the linear mode. 

HANDLING MOS DEVICES 

Inputs and outputs are protected against electrostatic effects in a 
wide variety of device-handling situations. 
However, to be totally safe, it is desirable to take handling 
precautions into account (see also chapter "APPLICATION 
NOTES" section "HANDLING CMOS DEVICES"). 

74HCT 
UNIT CONDITIONS 

max. min. typ. max. 

6.0 4.5 5.0 5.5 v 

Vee 0 Vee v 

Vee 0 Vee v 

+85 -40 +85 oc see DC and AC 
CHAR. 

+125 -40 +125 oc per device 

1000 Vee =2.0 v 
500 6.0 500 ns Vcc=4.5 v 
400 Vcc=6.ov 

For analog switches, e.g. "4016", "4051 series", "4351 series", "4066" and "4067", 10 Vis specified as the maximum 
operating voltage. 

RECOMMENDED OPERATING CONDITIONS FOR 74HCU 

74HCU 
SYMBOL PARAMETER UNIT CONDITIONS 

min. typ. max. 

Vee DC supply voltage 2.0 5.0 6.0 v 

Vi DC input voltage range 0 Vee v 

Vo DC output voltage range 0 Vee v 

Tamb operating ambient temperature range -40 +85 oc see DC and AC 
CHAR. 

Tamb operating ambient temperature range -40 +125 oc per device 

October 1985 13 



FAMILY 

SPECIFICATIONS 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER MIN. MAX. UNIT 

Vee DC supply voltage -0.5 +7 v 

±l1K DC input diode current 20 mA 

±loK DC output diode current 20 mA 

±10 DC output source or sink 
current 
- standard outputs 25 mA 
- bus driver outputs 35 mA 

±Ice; DC Vee or GND current 
±IGND for types with: 

- standard outputs 50 mA 
- bus driver outputs 70 mA 

T stg storage temperature range -65 +150 oc 

Ptot power dissipation per package 

plastic OIL 500 mW 

plastic mini-pack (SO) 400 mW 

Ptot power dissipation per package 

plastic OIL 500 mW 

plastic mini-pack (SO) 400 mW 

Note 

CONDITIONS 

for Vi <-0.5 or Vi >Vee +0.5 v 

for Vo <-0.5 or Vo> Vee +0.5 V 

for -0.5 v < v0 <Vee +0.5 v 

for temperature range: -40 to +85 °C 
74HC/HCT/HCU 

above +60 °C: derate linearly with 8 mW/K 

above +60 °C: derate linearly with 6 mW/K 

for temperature range.: -40 to +125 °C 
74HC/HCT/HCU 

above+ 70 °C: derate linearly with 8 mW/K 

above +70 °C: derate linearly with 6 mW/K 

For analog switches, e.g. "4016", "4051 series", "4351 series", "4066" and "4067", 11 Vis specified as the maximum 
operating voltage. 

14 October 1985 



HCMOS family characteristics 

DC CHARACTERISTICS FOR 74HC 

Voltages are referenced to GND (ground= 0 VI 

SYMBOL PARAMETER 
+25 

min. typ. max. 

1.5 1.3 
V1H HIGH level input voltage 3.15 2.4 

4.2 3.1 

0.7 0.5 
V1L LOW level input voltage 1.8 1.35 

2.3 1.8 

HIGH level output voltage 
1.9 2.0 

VoH all outputs 
4.4 4.5 
5.9 6.0 

HIGH level output voltage 3.98 
VoH standard outputs 5.48 

HIGH level output voltage 3.98 
VoH bus driver outputs 5.48 

LOW level output voltage 
0 0.1 

Vol all outputs 0 0.1 
0 0.1 

LOW level output voltage 0.26 
Vol standard outputs 0.26 

LOW level output voltage 0.26 
Vol bus driver outputs 0.26 

±11 input leakage current 0.1 

±loz 3-state OFF-state current 0.5 

quiescent supply current 

Ice 
SSI 2.0 
flip-flops 4.0 
MSI 8.0 

Tarnb (oC) 

74HC 

--40to +85 -40to+125 

min. max. min. max. 

1.5 1.5 
3.15 3.15 
4.2 4.2 

0.5 0.5 
1.35 1.35 
1.8 1.8 

1.9 1.9 
4.4 4.4 
5.9 5.9 

3.84 3.7 
5.34 5.2 

3.84 3.7 
5.34 5.2 

+----· 
0.1 0.1 
0.1 0.1 
0.1 0.1 

0.33 0.4 
0.33 0.4 

0.33 0.4 
0.33 0.4 

1.0 1.0 

5.0 10.0 

20.0 40.0 
40.0 80.0 
80.0 160.0 

UNIT 

v 

v 

v 

v 

v 

v 

v 

v 

µA 

µA 

µA 
µA 
µA 

Vee 
v 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

4.5 
6.0 

4.5 
6.0 

2.0 
4.5 
6.0 

4.5 
6.0 

4.5 
6.0 

6.0 

6.0 

6.0 
6.0 
6.0 

FAMILY 

SPECIFICATIONS 

TEST CONDITIONS 

V1 OTHER 

V1H -lo= 20 µA 
or -lo=20µA 
V1L -lo=20µA 

V1H -lo= 4.0 rnA 
or -lo= 5.2 rnA 
V1L 

V1H -lo= 6.0 rnA 
or 

-lo= 7.8 rnA 
V1L 

V1H lo=20µA 
or lo=20µA 
V1L lo =20µA 

V1H lo= 4.0 rnA or 
lo= 5.2 rnA 

VIL 

V1H 10 = 6.0 rnA 
or 

lo= 7.8 rnA 
V1L 

Vee 
or 
GND 

V1H Vo =Vee or or GND 
V1L 

Vee 10 =O 
or 10 =O 
GND 10 =O 

( Ootob" 1985 15 



FAMILY 

'SPECIFICATIONS 

16. 

DC CHARACTERISTICS FOR 74HCT 

Voltages are referenced to GND (ground= 0 V) 

SYMBOL PARAMETER 

min. 

V1H HIGH level input voltage 2.0 

- -
\ \ 

VIL LOW level input voltage 
\ 

HIGH level output voltage 
VoH all outputs 4.4 

HIGH level output voltage 
VoH standard outputs 3.98 

HIGH level output V()ltage 
VoH bus driver outputs 3.98 

LOW level output voltage 
VoL all outputs 

LOW level output voltage 
Vol standard outputs 

LOW level output voltage 
VoL bus driver outputs 

'±I 1 input leakage current 

+25 

typ. 

4.5 

0 

~- ·-~-~--

±loz 3-state OFF·state current 

quiescent supply current 

Ice 
SSI 
flip·flops 
MSI 

additional quiescent supply 

.a.ice 
current per input pin for 

100 unit load coefficient is 1 
(note 1) 

Note 

Tamb (°C) 

74HCT 

-40to+85 

max. min. max. 

2.0 

0.8 0.8 

4.4 

3.84 

3.84 

0.1 0.1 

0.26 0.33 

0.26 0.33 

0.1 1.0 

r---~-- -=-=~·~ J----· 

0.5 5.0 

2.0 20.0 
4.0 40.0 
8.0 80.0 

360 450 

TEST CONDITIONS 

UNIT Vee v, OTHER 
-.40to+125 v I 

min. max. 

4.5 
2.0 v to 

5.5 

4.5 
0.8 v to 

5.5 

V1H 
4.4 v 4.5 or -lo =20µ.A 

:c V1L 

V1H 
3.7 v 4.5 or -lo=4.0mA 

"' Vil .. 

V1H 
3.7 v 4.5 or -lo =6.0mA 

c\.'• V1L 

V1H 
0.1 v 4.5 or to=20µ.A 

V1L 

V1H 
0.4 v 4.5 or lo=4.0mA 

V1L 

V1H 
0.4 v 4.5 or lo =6.0 mA 

V1L 

1.0 µA 5.5 
Vee 
or 
GND 

·~-·· ~or~-'""'-t--· 
Vo=VeeorGND 

V1H per input pin; 
10.0 µA 5.5 or other Inputs at 

VIL VccorGND; 
lo=O 

40.0 µA 5.5 Vee 10 =O 
80.0 µA 5.5 or lo=O 
160.0 µA 5.5 GND lo=O 

4.5 other inputs at 
490 µA to Vee VccorGND; -2.1 v 

5.5 lo=O 

1. The additional quiescent supply current per input is determined by the ..:I.Ice unit load, which has to be multiplied by the unit load 
coefficient as given in the individual data sheets. For dual supply svstems the theoretical worst-case (V1 = 2.4 V; Vee= 5.5 V) 
specification is: ..:I.Ice= 0.65 mA (typical) and 1.8 mA (maximum) across temperature. 
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HCMOS family characteristics 

DC CHARACTERISTICS FOR 74HCU 

Voltages are referenced to GND (ground = 0 V) 

Tamb (°C) 

74HCU 
SYMBOL PARAMETER 

+26 -40to+86 

min. typ. max. min. max. 

1.7 1.7 
V1H HIGH level input voltage 3.6 3.6 

4.8 4.8 

0.3 0.3 
V1L LOW level input voltage 0.9 0.9 

1.2 1.2 

1.8 1.8 
VoH HIGH level output voltage 4.0 4.0 

5.5 5.5 

3.98 3.84 
VoH HIGH level output voltage 

5.48 5.34 

0.2 0.2 
Vol LOW level output voltage 0.5 0.5 

0.5 0.6 

0.26 0.33 
Vol LOW level output voltage 0.26 0.33 

±11 input leakage current 0.1 1.0 

quiescent supply current 
ice SSI 

2.0 20.0 

UNIT 
-40to+125 

min. max. 

1.7 
3.6 v 
4.8 

0.3 
0.9 v 
1.2 

1.8 
4.0 v 
5.5 

3.7 
5.2 

v 

0.2 
0.6 v 
0.5 

0.4 
0.4 v 

1.0 µA 

40.0 µA 

Vee 
v 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

4.5 
6.0 

2.0 
4.5 
6.0 

4.5 
6.0 

6.0 

6.0 

FAMILY 

SPECIFICATIONS 

TEST CONDITIONS 

Vi OTHER 

V1H -lo =20µA 
or -lo =20µA 
V1L -lo =20µA 

Vee -lo =4.0 mA 
or -10 =5.2 mA 
GND 

V1H lo =20µA 
or lo=20µA 
V1L lo =20µA 

Vee lo=4.0mA 
or lo= 5.2 mA GND 

Vee 
or 
GND 

Vee 
or 10 = o 
GND 

( Ootob" 1985 17 
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FAMILY 
SPECIFICATIONS 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr =_tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tTHLI output transition time 
tTLH standard outputs 

tTHLI output transition time 
tTLH bus driver outputs 

AC CHARACTERISTICS FOR 74HCU 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tTHLI output transition time 
tTLH 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tTHLI output transition time 
tTLH standard outputs 

tTHLI output transition time 
tTLH bus driver outputs 

Oot<>i>•' 19851 

+25 

min. typ. max. 

75 
15 
13 

60 
12 
10 

+25 

min. typ. max. 

75 
15 
13 

+25 

min. typ. max. 

15 

12 

Tamb (oC) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

95 110 2.0 
19 22 ns 4.5 Figs 3 and 4 
16 19 6.0 

75 90 2.0 
15 18 ns 4.5 Figs 3 and 4 
13 15 6.0 

Tamb (oC) TEST CONDITIONS 

74HCU 
UNIT Vee WAVEFORMS 

-40to+85 -40 to+125 v 

min. max. min. max. 

95 110 2.0 
19 22 ns 4.5 Fig. 1 
16 19 6.0 

Tamb (OC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

19 22 ns 4-5 Figs 8 and 9 

15 18 ns 4_5 Figs 8 and 9 



HCMOS family characteristics 

HCU TYPES 

AC WAVEFORMS 74HCU 

-tr--

r.,,90,-,,.,.--•-+---vee 
INPUT 

50% 

7ZQ1257,1 

Fig. 1 Input rise and fall times, transition times and propagation 
delays for combinatorial logic ICs. 

TEST CIRCUIT FOR 74HCU 

Vee 

7Z87476 

Fig. 2 Test circuit. 

Definitions for Fig. 2: 

c, = load capacitance including jig and probe capacitance 
(see AC CHARACTERISTICS for values). 

Rr = termination resistance should be equal to the output 
impedance Z0 of the pulse generator. 

FAMILY 
SPECIFICATIONS 

HCTYPES 

AC WAVEFORMS 74HC 

JN PUT 

10% 

90% 

-tf-

r.,,90~,.~-H----vee 

60% 

GND 

7Z91267.I 

Fig. 3 Input rise and fall times, transition times and propagation 
delays for combinatorial logic ICs. 

AC WAVEFORMS 74HC 

CLOCK 
INPUT 

DATA 
INPUT 

- twH ---- twL ---
-- •h -~ 

- tsu 

90% 

OUTPUT 50% 

-tTHL 

10% _I tPHL i_ '-----1PLH 

Vee 

SET, ----------------Vee l '"m-
RESET, 

~~;~~T '-50_"----------------
- GNO 

7291259.1 

Fig. 4 Set·up times, hold times, removal times, propagation 
delays and the maximum clock pulse frequency for sequen
tial logic ICs. 

Notes to Fig. 4 

1. In Fig. 4 the active transition of the clock is going from LOW
to-HIGH and the active level of the forcing signals (SET, RESET 
and PRESET) is HIGH. The actual direction of the transition of 
the clock input and the actual active levels of the forcing signals 
are specified in the individual device data sheet. 

2. For AC measurements: tr= If= 6 ns; when measuring fmax• 
there is no constraint on Ir, If or pulse width. 
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HC TYPES (continued) 

TEST CIRCUIT FOR 74HC 

Fig. 5 Test circuit. 

Definitions for Fig. 5: 

c, = load capacitance including jig and probe capacitance 
(see AC CHARACTERISTICS for values). 

Ar = termination resistance should be equal to the output 
impedance Zo of the pulse generator. 

AC WAVEFORMS 74HC (continued) 

90% 

50% 

------Vee 
OUTPUT 
ENABLE 

~·-0~"------J~------GND 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

OUTPUT 
HIGH·to·OFF 
Off·to·HIGH 

10% 
---+----~· 

- 1PZH--

90% 

ootpuh ;_J_ OO'PUU -
enabled disabled 

50% 

outputs 
enabled 

Fig. 6 Propagation delays of 3-state outputs. 

TEST CIRCUIT FOR 74HC 

PULSE 
GENERATOR 

Switch position 

TEST SWITCH 

tPZH GND 
tPZL Vee 
tPHZ GND 
tpLZ Vee 

Note to switch position table 

CL 50pf l 
I ""'" , 

For open-drain N-channel outputs tpLz and tpzL are applicable. 

Fig. 7 Test circuit for 3-state outputs. 

Definitions for Fig. 7: 

c, = load capacitance including jig and probe capacitance 
(see AC CHARACTERISTICS for values). 

Ar = termination resistance should be equal to the output 
impedance Z0 of the pulse generator. 



HCMOS family characteristics 

HCTTYPES 

AC WAVEFORMS 74HCT 

INPUT 

10" 

_t,_ 
h9~0,.--~-f-----3V 

1,3V 

GND 

7Z1112'1itl.1 

Fig. 8 Input rise and fall times, transition times and propagation 
delays for combinatorial logic ICs. 

AC WAVEFORMS 74HCT 

CLOCK 
INPUT 

DATA 
INPUT 

10" 

1-1/tinax-
tr tf-

UV 

-twH--twL-
---th--

__ ,h_ 
3V 

'--f--------J~GNO 

tsu - tltl 

-tTLH - -tTHL 

OUTPUT 

10% 

tPLH 

"°" 
1,3V 

1PHL -

SET, ----------------- 3V l "•m-
RESET, 

pl~;~~T ,1.3-V-----------------
- GNO 

7?91268.1 

Fig. 9 Set-up times, hold times, removal times, propagation 
delays and the maximum clock pulse frequency for sequen
tial logic ICs. 

Notes to Fig. 9 

1. In Fig. 9 the active transition of the clock is going from LOW
to-HIGH and the active level of the forcing signals (SET, RESET 

·and PRESET) is HIGH. The actual direction of the transition of 
the clock input and the actual active levels of the forcing signals 
are specified in the individual device data sheet. 

2. For AC measurements: tr = tf = 6 ns; when measuring fmax• 
there is no constraint on t,. tf or pulse width. 

TEST CIRCUIT FOR 74HCT 

FAMILY 
SPECIFICATIONS 

1Z8H76 

Fig. 10 Test circuit. 

Definitions for Fig. 10: 

c, = load capacitance including jig and probe capacitance 
(see AC CHARACTERISTICS for values). 

Ar = termination resistance should be equal to the output 
impedance Z0 of the pulse generator. 
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FAMILY 
SPECIFICATIONS 

HCT TYPES (continued) 

AC WAVEFORMS 74HCT (continued) 

-tf-

90% 

~~:are VM111 

OUTPUT 
1.0W·to·OFF 
OFF·tO·LOW 

10" 

____ _,.10% 

- tpHz-

90" 

tpzH-

OUTPUT 
HIGH·to·OFF 
OFF·to·HIGH 

7Z91280.1 

VMl11 

outpull _1_ outp"U --•"'""" 
enabled dlubled enabled 

Fig. 11 Propagation delays of 3-state outputs. 

TEST CIRCUIT FOR 74HCT 

Switch position 

TEST SWITCH 

tpzH GND 
lpzL Vee 
tPHZ GND 
tPLZ Vee 

Note to switch position tabla 

For open-drain N-channel outputs 1pLz and tPZL are applicable. 

Fig. 12 Test circuit for 3-state outputs. 

Definitions for Fig. 12: 

CL = load capacitance Including jig and probe capacitance 
(see AC CHARACTERISTICS for values). 

Rr = termination resistance sho.uld.be equal to the output 
Impedance Z0 of the pulse generator. 

22 Coto"" 1006 ~ 



HCMOS family characteristics 

INTRODUCTION 

The HCMOS HC/HCT/HCU data sheets have been configured for 
quick usability. 

They are self-contained and should require minimum reference to 
other sections for amplifying information. 

For examples of AC waveforms and test circuits see section "FAMILY 
CHARACTERISTICS". 

TYPICAL PROPAGATION DELAY AND FREQUENCY 

The typical propagation delays listed at the top of the data sheets are 
the average between tPLH and tPHL for the most significant data path 
through the part with a 15 pf load. 

In case of clocked products, this is sometimes the maximum frequency 
of operation. In any event, this number is under the operating con
ditions of Vee = 5.0 V and Tamb = 25 °C. 

For the typical operating frequency this is the maximum device 
operating frequency with 50% duty factor and no constraints on t, and 
t,. 

LOGIC SYMBOLS 

There are two types of logic symbols. The conventional one, "Logic 
Symbol", explicitly shows the internal logic ( exceptfor complex logic). 
The other is "IEC Logic Symbol" as developed by the IEC (International 
Electrotechnical Commission). 

IEC has been developing a very powerful symbolic language that can 
show the relationship of each input of a digital logic circuit to each 
output without explicitly showing the internal logic. Internationally, 
Working Group 2 of IEC Technical Committee TC-3 has prepared a 
new document (Publication 617-12) that consolidates the original 
work started in the mid-1960's and published in 1972 (Publication 
117-15), and the amendments and supplements that have been 
followed. 

RATINGS 

The ·RA TINGS" table (Limiting values in accordance with the Absolute 
Maximum System - IEC134) carries the maximum limits to which the 
device can be subjected without damaging it; there is no implication 
that the device will function at these extreme conditions. Thus, 
specifications such as the most negative voltage that may be applied 
to the outputs only guarantees that if less than -0.5 Vis applied to the 
output pin, after that voltage is removed, the device will still be 
functional and its useful life will not have been shortened. The maximum 
rated supply voltage of 7 V is well below the typical breakdown voltage 
of 18 V. The DC input and output diode currents are often referred to, 
that at these values no latch-up of the devices occur. 

RECOMMENDED OPERATING CONDITIONS 

The "RECOMMENDED OPERATING CONDITIONS" table has a dual 
purpose. In one sense, it sets some environmental conditions (oper
atingfree-airtemperature), and in another, it sets the conditions under 
which the limits set forth in the "DC CHARACTERISTICS" table and the 
"AC CHARACTERISTICS" table will be met. Another way of looking at 
this table is to think of it not as a set of limits guaranteed by the 
manufacturer, but as the conditions used to test the parts and 
guarantee that they will then meet the limits set forth in the DC and AC 
CHARACTERISTICS tables. 

DC CHARACTERISTICS 

DATA SHEET 
SPECIFICATION 

GUIDE 

This table reflects the DC limits used during the testing operations. The 
input threshold values of V1H and VIL can be tested by the user with 
parametric test equipment; if V1H and VIL are applied to the inputs, the 
outputs will be atthe voltages guaranteed by the "DC CHARACTERIS
TICS" table. There is a tendency on the part of some users to use v," 
and VIL as conditions applied to the inputs to test the device for 
functionality in a "function-table exercizer" mode. This frequently 
causes problems because of the noise present at the test head of 
automated test equipment. Parametric tests, such as those used for 
the output levels under the V1" and VIL conditions are done fairly slowly, 
on the order of milliseconds, and any noise present at the inputs has 
settled out before the outputs are measured. But in functionality 
testing, the outputs are examined much faster, before the noise on the 
inputs has settled out and the device has assumed its final and correct 
output state. Thus, V1H and VIL should never be used in testing the 
functionality of any HCMOS device type. For these types of tests, input 
voltages of Vee and 0 V should be used for the HIGH and LOW states, 
respectively. 

In no way does this imply that the devices are noise sensitive in the final 
system. The use of "hard" HIGHs and LOWs during functional testing 
is done primarily to reduce the effects of the large amounts of noise 
typically present at the test heads of automated test equipment with 
cables that may at times reach one meter or more. 
The situation in a system on a PC-board is less severe than in a 
noisy production environment. 

Compared to TTL no output HIGH short-circuit current is specified. ' 
The intention of this current, e.g., for calculating propagation delays 
under capacitive load conditions, is fully covered by the HCMOS output 
drive graphs and propagation delay increase versus load capacitance. 

The quiescent supply current is the leakage current of all the reversed 
biased diodes and the OFF-state MOS transistors and is tested with 
the input at Vee or GND. Its value is typically in the low nA region. 

AC CHARACTERISTICS 

The "AC CHARACTERISTICS" table contains the guaranteed limits 
when tested under the conditions setlorth in the AC Test Circuits and 
Waveforms section. 

TEST CIRCUITS AND WAVEFORMS 

For CMOS no load resistor to Vee or GND is applied, because CMOS 
inputs draw only a negligible amount of input leakage current. Also for 
HCT outputs, which reference level is the LSTTL established value of 
1.3 V, a resistive load is not applied. In case of real TTL loads, the 
LOW-to- HIGH propagation delay is decreased marginally and the 

HIGH-to-LOW propagation delay will increase marginally due to the 
active DC TTL input current. 

The test circuit for 3- state outputs is self explanatory. Special attention 
needs the disable time definition in the waveforms. 

As shown in Fig. 6 (section "FAMILY CHARACTERISTICS" - AC 
WAVEFORMS for 74HC), the disable times are measured atthe point 
where the output voltage has risen or fallen by 10% of the voltage swing. 

Since the rising or falling waveform is RC-controlled, the 10% of 
change is more linear and is less susceptible to external and circuit 
influences. 

( Octooo, 1985 23 
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DATA SHEET 
SPECIFICATION 

GUIDE 

TEST CIRCUIT AND WAVEFORMS (continued) 

More imponantly, from the system designer's point of view, 10% is 
adequate to ensure that a device output has tumed OFF. It also gives 
system designers more realistic delay times to use in calculating 
minimum cycle times. To study the break before make characteristic 
the user may substract the 10% RC-time, being 5 ns. from the values 
given in the data sheet, in order to know the real internal disable 
propagation delay. 

Good, high-frequencywiring practices should be used in constructing 
test jigs. Leads on the load capacitor should be as shon as possible to 
minimize ripples on the output waveform transitions and to minimize 
undershoot. Generous ground metal (preferably a ground plane) 
should be used for the same reasons. AV cc bypass capacitor should 
be provided at the test socket, also with minimum lead lenghts. Input 
signals should have rise and fall times of 6 ns, a signal swing of O V to 
V0cforHCandO Vto3 VforHCT, 1.0 MHzsquarewaveisrecommend
ed for most propagation delay tests. The repetition rate must neces
sarily be increased for testing fmax- Two pulse generators are usually 
required for testing such parameters as set-up time, hold time, 
removal time, ect. fm., is also tested with 6 ns input rise and fall times, 
and a repetition time, with a 50% duty factor, but for typical fmax as high 
as 60 MHz, there are no constraints on rise and fall times. 

Ootobo' 19851 



HCMOS family characteristics 

DEFINITIONS OF SYMBOLS AND TERMS USED IN 
HCMOS DATA SHEETS 

Currents 

Positive current is defined as conventional current flow 
into a device. 
Negative current is defined as conventional current flow 
out of a device. 

Ice 

loz 

Quiescent power supply current; the current flowing into 
the V cc supply terminal. 

Additional quiescent supply current per input pin at a 
specified input voltage and V cc· 

Quiescent power supply current; the current flowing into 
the GND terminal. 

Input leakage current; the current flowing into a device at a 
specified input voltage and V cc· 

Input diode current; the current flowing into a device at a 
specified input voltage. 

Output source or sink current; the current flowing into a 
device at a specified output voltage. 

Output diode current; the current flowing into a device at a 
specified output voltage. 

OFF-state output current; the leakage current flowing into 
the output of a 3-state device in the OFF-state, when the 
output is connected to V cc or GND. 

Analog switch leakage current; the current flowing into an 
analog switch at a specified voltage across the switch and 
Vee· 

Voltages 

All voltages are referenced to GND (ground), which is typically 0 V. 

GND Supply voltage; for a device with a single negative power 
supply, the most negative power supply, used as the 
reference level for other voltages; typically ground. 

V cc Supply voltage; the most positive potential on the device. 

Supply voltage; one of two (GND and VEE) negative power 
supplies. 
Hysteresis voltage; difference between the trigger levels, 
when applying a positive and a negative- going input signal. 

HIGH level input voltage ; the range of input voltages that 
represents a logic HIGH level in the system. 

LOW level input voltage; the range of input voltages that 
represents a logic LOW level in the system. 

HIGH level output voltage ; the range of voltages at an 
output terminal with a specified output loading and supply 
voltage. Device inputs are conditioned to establish a HIGH 
level at the output. 

DEFINITIONS 
OF SYMBOLS 

LOW level output voltage; the range of voltages at an output 
terminal with a specified output loading and supply voltage. 
Device inputs are conditioned to establish a LOW level at 
the output. 

V r + Trigger threshold voltage; positive-going signal. 

Vr- Trigger threshold voltage; negative-going signal. 

Analog terms 

RON ON-resistance; the effective ON-state resistance of an 
analog switch, at a specified voltage across the switch and 
output load. 

6.AoN 8.QN- resistance; the difference in ON- resistance between 
any two switches of an analog device at a specified voltage 
across the switch and output load. 

Capacitances 

c, 

Cuo 

Input capacitance; the capacitance measured at a terminal 
connected to an input of a device. 

Input/Output capacitance; the capacitance measured at a 
terminal connected to an 1/0-pin (e.g. a transceiver). 

Output load capacitance; the capacitance connected to an 
output terminal including jig and probe capacitance. 

Power dissipation capacitance; the capacitance used to 
determine the dynamic power dissipation per logic func
tion, when no extra load is provided to the device. 

Switch capacitance; the capacitance of a terminal to a 
switch of an analog device. 

AC switching parameters 

t,, 
t, 

Input frequency; for combinatorial logic devices the maxi
mum number of inputs and outputs switching in accordan
ce with the device function table. For sequential logic 
devices the clock frequency using alternate HIGH and LOW 
for data input or using the toggle mode, whichever is 
applicable. 

Output frequency; each output. 

Maximum clock frequency; clock input waveforms should 
have a 500/o duty factor and be such as to cause the outputs 
to be switching from 100/oV cc to 900/oV cc in accordance with 
the device function table. 

Hold time; the interval immediately following the active 
transition of the timing pulse (usually the clock pulse) or 
following the transition of the control input to its latching 
level, during which interval the data to be recognized must 
be maintained atthe inputto ensure their continued recog
nition. A negative hold time indicates that the correct logic 
level may be released prior to the timing pulse and still be 
recognized. 

Clock input rise and fall times; 10% and 90% values. 
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DEFINITIONS 
OF SYMBOLS l __ _ 
AC switching parameters (continued) 

tpzL 

Propagation delay; the time between the specified refer
ence points, normally the 50% points for PC54/7 4HC and 
PC54/7 4HCU devices on the input and output waveforms 
and the 1,3 V point for the PC54/74HCT devices, with the 
output changing from the defined HIGH level to the defined 
LOW level. 

Propagation delay; the time between the specified refer
ence points, normally the 50% points for PC54/7 4HC and 
PC54/74HCU devices on the input and output waveforms 
and the 1,3 V point for the PC54/7 4HCT devices, with the 
output changing from the defined LOW level to the defined 
HIGH level. 

3-state output disable time; the time between the specified 
reference points, normally the 50% points for the PC54/ 
7 4HC and PC54/7 4HCU devices and the 1,3 V points for the 
PC54/74HCT devices on the output enable input voltage 
waveform and a point representing 10% of the output swing 
on the output voltage waveform of a 3-state device, with the 
output changing from a HIGH level (VoH) to a high imped
ance OFF-state (Z). 

3- state output disable time; the time between the specified 
reference points, normally the 50% points for the PC54/ 
7 4HC and PC54/7 4HCU devices and the 1,3 V points for the 
PC54/74HCT devices on the output enable input voltage 
waveform and a point representing 10% of the output swing 
on the output voltage waveform of a 3-state device, with the 
output changing from a LOW level (V ot.l to a high impedance 
OFF-state (Z). 

3-state output enable time; the time between the specified 
reference points, normally the 50% points for the PC54/ 
7 4HC devices and the 1,3 V points for the PC54/7 4HCT 
devices on the output enable input voltage waveform and 
the 50% point on the output voltage waveform of a 3-state 
device, with the output changing from a high impedance 
OFF-state (Z) to a HIGH lavel (V0 H). 

3-state output enable time; the time between the specified 
reference points, normally the 50% points for the PC54/ 
74HC devices and the 1,3 V points for the PC54/74HCT 
devices on the output enable input voltage waveform and 
the 50% point on the output voltage waveform of a 3-state 
device, with the output changing from a high impedance 
OFF-state (Z) to a LOW level (V0 ,). 

Removal time; the time between the end of an overriding 
asynchronous input, typically a clear or reset input, and the 
earliest permissible beginning of a synchronous control 
input, typically a clock input, normally measured at the 50% 
points for PC54/7 4HC and PC54/7 4HCU devices and the 
1,3 V points for the PC54/7 4HCT devices on both Input 
voltage waveforms. 

Set-up time; the interval immediately preceding the active 
transition of the timing pulse (usually the clock pulse) or 
preceding the transition of the control Input to Its latching 
level, during which interval the data to be recognized must 
be maintained at the input to ensure their recognition. A 
negative set-up time indicates that the correct logic level 
may be initiated sometime after the active transition of the 
timing pulse and still be recognized. 

tw 

Output transition time; the time between two specified 
reference points on a waveform, normally 90% and 10% 
points, that is changing from HIGH-to- LOW. 

Output transition time; the time between two specified 
reference points on a waveform, normally 10% and 90% 
points, that Is changing from LOW-to- HIGH. 

Pulse width; the time between the 50% amplitude points on 
the leading and trailing edges of a pulse for PC54/7 4HC and 
PC54/7 4HCU dellices and at the 1,3 V points for PC54/ 
74HCT devices. 
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14-LEAD DUAL IN-LINE; PLASTIC (SOT-27) 

~------19,SmalC -----~ 

top view 

Dimensions in mm 

I 
I 

-- i-- 0,32 
II maw 
1,1 1,1 

!~m~!. 
__ 10 __ 

8,3 

$ Positional accuracy. 

@ Maximum Material Condition. 

( 1) Centre-I in es of al I leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38Z) 

------- 19,5 max------•• 
c 
0 
'ii 

lead 1 indication (either index or sign) 

Dimensions in mm 

top view 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 

PACKAGE 

OUTLINES 
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PACKAGE 

OUTLINES l __ _ 
20-LEAD DUAL IN-LINE; PLASTIC (SOT-146) 

27max ---------• 

top view 

Dimensions in mm 

Ootob" 19851 

I I 
- lt-o,3a Ii . 

11 max II 

~ ~ 
i-1:1m-i 

_10,03 
&,l 1ZU80t.3 

$ Positional accuracy. 

@ Maximum Material Condition. 

( 1 ) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 m'!l. 

(2) Lead spaeing tolerances apply 
from seating plane to the line 
indicated. 



14-LEAD MINI-PACK; PLASTIC (S0-14; SOT-108A) 

!._ ---- ~j 

~I rn :--· __ ~_:~--. 

top view 

6.2 
5,8 

Dimensions in mm 

$ Positional accuracy. 

@ Maximum Material Condition. 

16-LEAD MINI-PACK; PLASTIC (S0-16; SOT-109A) 

80 

07~~·1~50 JI 
06 - 145 175 

• 1 25 1 35 

I - - - - 0 49 ~I • I 

Ci?rna-: I Q)~I l-.[+]c1s@ 
~' r.,-~ -

top V•ew 

Dimensions in mm 

$ Positional accuracy. 

@ Maximum Material Condition. 

PACKAGE 

OUTLINES 
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PACKAGE 

OUTLINES 

20-LEAD MINI-PACK; PLASTIC (S0-20; SOT-163A) 

~ 
~ 1 rn 

1 r:: '"~' -~~,- 8::~ • -1 ~:sl,~ - i:~ ~ 
1~i6 I - ·---- t-_--'-1-i':J_;_i,:h I . 

- - I I i ___ o3 . 

04911 ri· ~0.32 • 0:1 
-- 1- '10:36 ii 2 to 'so I 0,23 10,65 
0,76 max - ~ 10.0 -----,:-=-' 

-[1J1]-

top vi~w 

Dimensions in mm 

$ Positional accuracy. 

@ Maximum Material Condition. 



DEVICE DATA 





___ J PC74HC/HCT03 

SSI 

QUAD 2-INPUT NANO GATE 

FEATURES 

• Level shift capability 
• Output capability: standard 

(open drain) 
• •cc category: SSI 

GENERAL DESCRIPTION 

The 74HC/HCT03 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTLI. They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC/HCT03 provide the 
2-input NAN 0 function. 

The 74HC/HCT03 have open-drain N
transistor outputs, which are not 
clamped by a diode connected to V CC· 
In the OFF-state, i.e. when one input 
is LOW, the output may be pulled to any 
voltage between GNO and Vomax· This 
allows the device to be used as a 
LOW-to-HIGH or HIGH-to-LOW level 
shifter. For digital operation and 
OR-tied output applications, these 
devices must have a pull-up resistor 
to establish a logic HIGH level. 

03 

7Z93392 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tpzL/ propagation delay 
tPLZ 

C1 input capacitance 

Cpo 
power dissipation 
capacitance per gate 

GNO = OV;Tamb = 25 °C; tr= tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

CL= 15 pF 
RL = 1 kO B 9 
Vee= 5 v 

3.5 3.5 

notes 1, 2 
4.0 4.0 and 3 

1. Cpo is used to detemine the dynamic power dissipation (Po in µWI: 

Po= Cp0 x Vee' x ti+ i: ICL x Vee' x f0 1 + 

+I: (Vo'IRLI duty factor LOW where: 

UNIT 

ns 

pF 

pF 

fi = input frequency in MHz 
f0 =output frequency in MHz 
Vo= output voltage in V 

CL =output load capacitance in pF 
Vee =supply voltage in V 

I: ICL x Vee' x f 0 1 =sum of outputs 
I: IVo'IRLI =sum of outputs 

R L =pull-up resistor in MO 

2. For HC the condition is V1 = GNO to Vee 
For HCT the condition is V1 = GNO to Vee - 1.5 V 

3. The given value of Cpo is obtained with: 
CL= 0 pF and RL = oo 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT03P: 14-lead OIL; plastic (SOT-271. 
PC74HC/HCT03T: 14-lead mini-pack; plastic (50-14; SOT-108AI. 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

1,4, 9, 12 1Ato4A data inputs 

2, 5, 10, 13 18 to 48 data inputs 

3,6, 8, 11 1Yto4Y data outputs 

7 GNO ground (0 V) 

14 Vee positive supply voltage 

1 IA 

2 18 

2A 

28 

9 3A 
10 3B 

12 4A 

13 48 

7Z93397 

& 

7Z93394 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 

( CJctobe,, ... 35 
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PC74HC/HCT03 

SSI 
l ___ :,,• _......_....... 

1 1A 

2 1B 

4 2A 

2B 

I 3A 
10 38 

12 4A 
13 48 

:>{ 
7Z933H 

Fig. 5 Logic diagram 
(one gate). 

FUNCTION TABLE 

INPUTS 

nA nB 

L L 
L H 
H L 
H H 

H =HIGH voltage level 
L = LOW voltage level 

OUTPUT 

nY 

z 
z 
z 
L 

Z = high impedance OFF-'State 
7Z93397 

Fig. 4 Functional diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 
Voltages are referenced to GND (ground= 0 V) 

SYMBOL PARAMETER MIN. MAX. UNIT 

Vee DC supply voltage -0.5 +7 v 
l1K DC input diode current 20 mA 

-loK DC output diode current 20 mA 

-10 DC output source or sink 25 mA 
current 

±Ice; DC VCC or GND current 50 mA 
±IGND 

Tstg storage temperature range -65 +.150 •c 

Ptot power dissipation per package 

plastic OIL 500 mW 

plastic mini-pack (SO) 400 mW 

Ptot power dissipation per package 

plastic OIL 500 mW 

plastic mini-pack (SO) 400 mW 

CONDITIONS 

forV1<-0.5V orV1>Vcc+0.5V 

for Vo< -0.5 v 
for -0.5 v <Vo 

for temperature range; -40 to +85 •c 
74HC/HCT 

above +60 °C: derate linearly with 8 mW/K 

above +60 °C: derate linearly with 6 mW/K .. 
for temperature range; -40 to +125 °C 
74HC/HCT 

above +70 °C: derate linearly with 8 mW/K 

above +70 °C: derate linearly with 6 mW/K 



~~~~Q-u_a_d_2_·_in_p_u_t_N_A_N~D-g-a-te~~~~~~~~~~~~~~~~~~---j PC74HC/HCT03 

SSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications", except that the VoH values 
are not valid for open drain. They are replaced by loH as given below. 

Output capability: standard (open drain), excepting VoH 
Ice category: SSI 

Voltages are referenced to GND (ground= 0 V) 

Tamb (OC) TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee V1 OTHER 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

HIGH level output 2.0 
loH leakage current 0.5 5.0 10.0 µA to V1L Vo= 6.0V 

6.0 -

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (oC) TEST CONDITIONS 

74HC 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 

min. typ. max. min. max. min. max. 

tpZL/ 
100 125 150 2.0 

propagation delay 20 25 30 ns 4.5 Fig. 6 
tpLz nA, nB to nY 17 21 26 6.0 

75 95 110 2.0 
tTHL output transition time 15 19 22 ns 4.5 Fig. 6 

13 16 19 6.0 
J 

37 



38 

PC74HC/HCT03 

SSI l ___ ·;,1/\, _ .. ,,,,.,,., 

DC CHARACTERISTICS FOR 74HCT 
For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications", except that the VoH values 
are not valid for open drain. They are replaced by loH as given below. 

Output capability: standard (open drain), excepting VoH 
Ice category: SSI 

Voltages are referenced to GND (ground= 0 V) 

Tamb l°CI TEST CONDITIONS 
·:r1 

74HCT 
'"~··· 

SYMBOL PARAMETER UNIT Vee V1 OTHER 
+25 -40to+85 -40to+125 v 

min. typ. max. min. max. min. ,.1"11ax. 

HIGH level output 4.5 
loH leakage current 0.5 5.0 :.10.0. µA to V1L · · Vo=6.0V 

5.5 

Note to HCT types 

The value of additional quiescent supply current (Alce) for a unit load of 1 is given in the family specifications. 
To determine Alec per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 

nA, nB 

UNIT LOAD 
COEFFICIENT 

1.0 

AC CHARACTERISTICS FOR 74HCT 

Voltages are referenced to GND (ground= 0 V) 

SYMBOL PARAMETER 

min. 

tpZL/ propagation delay 
tpLz nA, nB, to nY 

trHL output transition time 

Octobo'1986 j 

+25 

typ. max. 

24 

15 

Tamb (°CI TEST CONDITIONS 

74HCT "t: 

UNIT Vee WAVEFORMS 
-40to+85 -40to+125 v 

;\(' 

min. max. min. m•., ,, 

30 36 ns 4.5 Fig. 6 

19 22 ns 4.5 Fig. 6 



~~~-Q~uad~2-·-in_p_u_t_N_A_N_D_g_•_te~~~~~~~~~~~~~~~~~-~ PC74HC/HCT03 

SSI 

AC WAVEFORMS 

-·· .... 
nA. nB INPUT vMl11 .... 

-tPLZ-

nY OUTPUT 

----~'"" 7Zl3393 

Fig. 6 Waveforms showing the input (nA, nBI to 
output (nY) propagation delays and the output 
transition times. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

7Zl3311 

Fig. 7 Test circuit (open drain) 

Definitions for Figs. 7 and 8: 

CL = load capacitance including jig and 
probe capacitance 
(see AC CHARACTERISTICS for 
values). 

RT = termination resistance should be equal 
to the output impedance Zo of the 
pulse generator. 

tr = tf = 6 ns; when measuring fmax• there 
is no constraint on t,. tf or pulse 
width. 

NEGATIVE 
INPUT 
PULSE 

POSITIVE 
INPUT 
PULSE 

FAMILY 

74HC 

74HCT 

Note to AC waveforms 

(t) He : VM = 50%; Vi= GND to Vee· 
HeT: VM = 1.3 V; V1 = GND to 3 V. 

1~----•w----•1 
AMPLITUDE 

,.....•0-"~-------"1--r-- ov 
-tTHLltf) 

-tTLHltrl 
i,.,.90~,.---------.1,---+-- AMPLITUDE 

ov 

7287476.3 

Fig. 8 Input pulse definitions. 

tr; tf 
AMPLITUDE VM 

fmax; 
OTHER PULSE WIDTH 

Vee 50% <2 ns 6 ns 

3.0V 1.3V <2 ns 6 ns 
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HEX INVERTER 

FEATURES 

• Output capability: standard 
• •cc category: SSI 

GENERAL DESCRIPTION 

The 74HCU04 is a high-speed 
Si-gate CMOS device and is pin 
compatible with low power Schottky 
TTL (LSTTL). It is specified in 
compliance with JEDEC standard no. 7. 

The 74HCU04 is a general purpose 
hex inverter. Each of the six inverters is 
a single stage. 

FUNCTION TABLE 

INPUT OUTPUT 

nA nY 

L 1:1 
H L 

H = HIGH voltage level 
L = LOW voltage level 

04U 

Fig. 1 Pin configuration. 

PC74HCU04 

SSI 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHLI propagation delay CL= 15 pf 5 ns 
tPLH nA to nY Vee= 5 v 

C1 input capacitance 3.5 pf 

Cpo 
power dissipation notes 1 and 2 10 pf 
capacitance per inverter 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µ.Wl: 

Po= Cpo x Vee' x fi + l: (CL x Vee' x fol where: 
fi = input frequency in MHz CL = output load capacitance in pf 
f0 = output frequency in MHz Vee = supply voltage in V 
2: (CL x Vee' x f0 l =sum of outputs 

2. V1 = GND to Vee 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HCU04P: 14-lead OIL; plastic (SOT-27l. 
PC74HCU04T: 14-lead mini-pack; plastic (S0-14; SOT-108Al. 

PIN DESCRIPTION 

PIN NO. 

1, 3,5,9, 
11, 13 

2,4, 6, 8, 
10, 12 

7 

14 

SYMBOL 

1Ato6A 

1Yto6Y 

GND 

Vee 

1~2 

3~4 

5~6 

9~8 

11~10 

13~12 
7290948 

Fig. 2 Logic symbol. 

NAME AND FUNCTION 

data inputs 

data outputs 

ground (0 Vl 

positive supply voltage 

Fig. 3 IEC logic symbol. 
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i'ig. 4 Functional diagram. 

42, 

Vee Vee Vee 

•A 10011 ~ 17011 riU "." 
~~ f"'' 

7Z93135 GND GND GND 

Fig. 5 Schematic diagram 
(one inverter). 



Hex inverter J 
---

DC CHARACTERISTICS FOR 74HCU 

Voltages are referenced to GND (ground = O V) 

Tamb (°C) 

74HCU 
SYMBOL PARAMETER UNIT Vee 

+25 -40 to +85 -40to +125 v 
min. typ. max. min. max. min. max. 

1.7 1.7 1.7 2.0 
V1H HIGH level input voltage 3.6 3.6 3.6 v 4.5 

4.8 4.8 4.8 6.0 

0.3 0.3 0.3 2.0 
V1L LOW level input voltage 0.9 0.9 0.9 v 4.5 

1.2 1.2 1.2 6.0 

1.8 1.8 1.8 2.0 
VoH HIGH level output voltage 4.0 4.0 4.0 v 4.5 

5.5 5.5 5.5 6.0 

3.98 3.84 3.7 4.5 
VoH HIGH level output voltage v 5.48 5.34 5.2 6.0 

0.2 0.2 0.2 2.0 
Vol LOW level output voltage 0.5 0.5 0.5 v 4.5 

0.5 0.5 0.5 6.0 

0.26 0.33 0.4 4.5 
Vol LOW level output voltage 

0.26 0.33 0.4 v 6.0 

±It input leakage current 0.1 1.0 1.0 µA 6.0 

tee quiescent supply current 2.0 20.0 40.0 µA 6.0 

PC74HCU04 

SSI 

TEST CONDITIONS 

V1 OTHER 

V1H -lo= 20µA 
or -lo =20µA 
V1L -lo= 20µA 

Vee -lo =4.0mA or 
GND -lo= 5.2mA 

V1H lo =20µA 
or lo= 20µA 
V1L lo= 20µA 

Vee 10 =4.0mA or 
lo= 5.2 mA GND 

Vee 
or 
GND 

Vee 
or lo=O 
GND 

October 1985 43 
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PC74HCU04 

SSI 

AC CHARACTERISTICS FOR 74HCU 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nA to nY 

tTHLI output transition ti me 
tTLH 

AC WAVEFORMS 

nY OUTPUT 

7Z90949 

+25 

min. typ. max. 

70 
14 
12 

75 
15 
13 

Tamb (oC) TEST CONDITIONS 

74HCU 
UNIT Vee WAVEFORMS 

-40 to +85 -40 to +125 v 

min. max. min. max. 

90 105 2.0 
18 21 ns 4.5 Fig. 6 
15 18 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 6 
16 19 6.0 

Fig. 6 Waveforms showing the data input (nA) 
to data output (nY) propagation delays and the 
output transition times. Note to AC waveforms 

(1) VM = 50%; Vi= GND to Vee· 

TYPICAL TRANSFER CHARACTERISTICS 

Vo 
(V I 

0 
0 

Fig. 7 

7Z90960 -b.. 
\ 

/I\ 
I _l\ I 

I 

/ 
I -..;;:: l', 

/ ~ 
4 v1 (V) 6 

60 

'o 
(mA) 

40 

20 

0 

--Vo;- - - - lo (drain current) 
lo=O;V(:c=6.0V. 

7Z90961 

~ ~ 
IV) (mA) 

51----+--+---+---+--l----+20 

r--l+---+b--~--+--+--+---l16 
1---+-_.µ'---+--+--+---' 12 

t\ 
I 

I 
I 

I 
I 

I 

I 
\ 

~ oL__.l'___J_ _ _c~.._~l_-o 
0 4 v1 (V) 6 

Fig. 8 

-- Vo; - - - - Io (drain current) 

10 =o;vcc=4.5V. 

Vo 
M 
2.0 

1.6 

1.2 

0.8 

0.4 

0 
0 

Fig. 9 

I 
I 

~ 

0.4 0.8 

I 
I I 
I \ 

~-
1.2 

7Z90952 

1.6 2.0 
V1 (VI 

'o 
(mA) 

1.0 

0.6 

0.6 

0.4 

0.2 

--Vo; - - - - Io (drain current) 

10 = o; Vee= 2.0 v; 



Hex inverter J 
---

PC74HCU04 

SSI 

A bias• 560k!l 

0.47µF input 

o-jl-'--<>----i 

(f .. 1 kHz) 

Fig. 10 Test set-up for measuring forward 
transconductance gfs = diofdvi at 
v0 is constant (see also graph Fig. 11). 

APPLICATION INFORMATION 

Some applications for the "HCU04" are: 

• In crystal oscillator designs 
(see chapter "Application information"). 

• Linear amplifier (see Fig. 12). 

R2 

tµF Rt 

o-lll-C=-_._-1 

7193707 

Fig. 12 HCU04 used as a linear amplifier. 

Note to Fig. 12 

ZL > 10 kO; Au max= 20 (typ.) 

R2 
Where: Au= - Ri; Vo max (p-p) "'Vee -2 V 

centered at 'h V CC 
10kO<;;R1,R2<;;1 MO 

Typical unity gain bandwidth product is 3 MHz. 

V1 
20~--+-+-+-t-..Ll~v-++-+-r--t-~ 

IT 
101----t--t--t~-+t-+-+-+-t--t--t-~ 

Vee !Vl 

Fig. 11 Typical forward transconductance gfs 
as a function of the supply voltage V cc at 
Tamb = 25 °C. 
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QUAD 2-INPUT AND GATE 

FEATURES 

• Output capability: standard 
• Ice category: SSI 

GENERAL DESCRIPTION 

The 74HC/HCT08 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL I LSTTL). They are specified m 
compliance with JEDEC standard no. 7. 

The 74HC/HCT08 provide the 2-input 
AND function. 

08 

Fig. 1 Pin configuration. 

PC74HC/HCT08 

SSI 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHL/ propagation delay CL=15pF 
7 10 ns 

tPLH nA, nB to nY Vee= 5 v 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 10 20 pF capacitance per gate 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + ~ (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
1: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC47HC/HCT08P: 14-lead DI L; plastic (SOT-27). 
PC74HC/HCT08T: 14-lead mini-pack; plastic (S0-14; SOT-1 OBA). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1Ato4A data inputs 

2, 5, 10, 13 18 to 4B data inputs 

3, 6, 8, 11 1Y to 4Y data outputs 

7 GND ground (0 V) 

14 Voe positive supply voltage 

1 1A 
1Y 3 

2 18 

4 2A 
2Y 6 

5 28 

g 3A 
3Y 8 

10 38 

12 4A 
4Y 11 

13 48 

7Z93603 

11 

7Z93601 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT08 

SSI 

7Z93803 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

nA nB 

L L 
l H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

OUTPUT 

nY 

L 
L 
L 
H 

DC CHARACTERISTICS FOR 74HC 

Fig. 5 HC logic diagram (one gate). 
Fig. 6 HCT logic diagram 

. (one gate). 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: SSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tambl°CI TEST CONDITIONS 

74HC 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40ro+85 -40ro+125 v 
min. typ. min. min. maxi' ' max. max. 

tPHLI propagation delay 80 100 120 2.0 
16 20 24 ns 4.5 Fig. 7 

tPLH nA, nB to nY 14 17 20 6.0 

!THLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 Fig. 7 
tTLH 13 16 19 6.0 
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Quad 2-input AND gate J 
---------

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: SSI 

Note to HCT typa 

PC74HC/HCT08 

SSI 

The value of additional quiescent supply current (Alccl for a unit load of 1 is given in the family specifications. 
To determine .O.lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 

nA,nB 

UNIT LOAD 
COEFFICIENT 

0.6 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pf 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nA, nB to nY 

!THLI output transition time 
!TLH 

AC WAVEFORMS 

+25 

min. typ. max. 

27 

15 

Fig. 7 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 

Tamb (°Cl 

74HCT 

-40to+85 

.min. max. 

34 

19 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
-40to +125 v 
min. max. 

41 ns 4.5 Fig. 7 

22 ns 4.5 Fig. 7 

Note to AC wavaforms 

(1) HC: VM=!i0%;V1=GNDtoVcc· 
HCT: VM = 1.3 V; V1 = GNO to 3V. 
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TRIPLE 3-INPUT NANO GATE 

FEATURES 

• Output capability: standard 
• Ice category: SSI 

GENERAL DESCRIPTION 

The 74HC/HCT10 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC/HCT10 provide the 3-input 
NANO function. 

10 

7Z93368 

Fig. 1 Pin configuration. 

PC74HC/HCT10 

SSI 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

He HCT 

tPHLI propagation delay CL= 15 pF 8 10 ns 
tPLH nA, nB, nC to nY Vee= 5 v 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 12 14 pF capacitance per gate 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. epo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + l: (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
l: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT10P: 14-lead OIL; plastic (SOT-27). 
PC74HC/HCT10T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 3, 9 1Ato3A data inputs 

2, 4, 10 1B to 38 data inputs 

13, 5, 11 1C to 3C data inputs 

12, 6, 8 1Y to 3Y data outputs 

7 GND ground (0 V) 

14 Vee positive supply voltage 

7Z9336B 

7Z93367 

12 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT10 

SSI 

7293368 

Fig. 4 Functional diagram. 

DC CHARACTERISTICS FOR 74HC 

y 

Fig. 5 Logic diagram (one gate). 

FUNCTION TABLE 

INPUTS 

nA nB nC 

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

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

H =HIGH voltage level 
L = LOW voltage level 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
lcc category: SS! 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

OUTPUT 

nY 

H 
H 
H 
H 

H 
H 
H 
L 

Tamb (°C) TEST CONDITIONS 

74HC 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40 to +125 v 
min. typ. max. min. max. min. max. 

tPHLI 
100 125 150 2.0 

propagation delay 
20 25 30 ns 4.5 

1PLH nA, nB, nC to nY 17 21 26 6.0 

tTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 
1TLH 13 16 19 6.0 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I CC category: SS I 

Note to HCT types 

The value of additional quiescent supply current (Alce) for a unit load of 1 is given in the family specifications. 
To determine Alec per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 

nA, nB, nC 

UNIT LOAD 
COEFFICIENT 

1.5 

Octob" 19851 

Fig.6 

Fig. 6 



Triple 3-input NANO gate J 
---

PC74HC/HCT10 

551 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHL/ propagation delay 
tPLH nA, nB, nC to nY 

tTHLI output transition time 
tTLH 

AC WAVEFORMS 

nY OUTPUT 

7Z93115 

+25 

min. typ, max. 

24 

15 

1r-

Fig. 6 Waveforms showing the input (nA, nB, 
nC) to output (nY) propagation delays and the 
output transition times. 

Tamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

30 36 ns 4.5 Fig. 6 

19 22 ns 4.5 Fig. 6 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee. 
HCT: VM= 1.3V;V1 =GNDto3V. 
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PC74HC/HCT14 

SSI 

HEX INVERTING SCHMITT TRIGGER 

FEATURES 

• Output capability: standard 
• lcc category: SSI 

GENERAL DESCRIPTION 

The 74HC/HCT14 are high-speed Si-gate 
CMOS devices and are pin compatible 
with low power Schottky TTL ( LSTTL). 
They are specified in compliance with 
JEOEC standard no. 7. 

The 74HC/HCT14 provide six inverting 
buffers with Schmitt-trigger action. 
They are capable of transforming slowly 
changing input signals into sharply 
defined, jitter-free output signals. 

14 

7Z93843 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI propagation delay CL= 15 pF 
11 16 ns 

tPLH nA to nY Vee= 5 v 

Ct input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 7.0 8.0 pF capacitance per gate 

GNO = 0 V; Tamb = 25 "C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + ~ (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pF 
fa = output frequency in MHz Vee = supply voltage in V 
:!: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is Vt= GNO to Vee 
For HCT the condition is Vt= GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT14P: 14-lead DI L; plastic (SOT-27). 
PC74HC/HCT14T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

PIN DESCRIPTION 

PIN NO. SYMBOL 

1, 3, 5, 9, 11, 13 1Ato6A 

2, 4, 6, 8, 10, 12 1Y to 6Y 

7 

14 

GND 

Vee 

1~oll2 

3~4 

5~8 
e~o-1-Ys 
11~10 

13~12 
7Z93848 

NAME AND FUNCTION 

data inputs 

data outputs 

ground (0 V) 

positive supply voltage 

JI 

7Z93847 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT14 

SSI 

11 

13 

10 

12 

7Z93tl48 

l __ _ 
A~y 

7293846 

Fig. 5 Logic diagram (one Schmitt trigger). 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUT OUTPUT 

nA nY 

L H 
H L 

H = HIGH voltage level 
L = LOW voltage level 

APPLICATIONS 

• Wave and pulse shapers 
• Astable multivibrators 
• Monostable multivibrators 

OotobM 19851 



Hex inverting Schmitt trigger 

DC CHARACTERISTICS FOR 74HC 

PC74HC/HCT14 

SSI 

For the DC characteristics see chapter "HCMOS family character<stics", section "Family specifications". Transfer character
istics are given below. 

Output capability: standard 
Ice category: SSI 

Transfer characteristics for 74HC 

Voltages are referenced to GND (ground= 0 V) 

Tamb (OC) TEST CONDITIONS 

74HC 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

0.7 1.5 0.7 1.5 0.7 1.5 2.0 
VT+ positive-going threshold 1.7 3.15 1.7 3.15 1.7 3.15 v 4.5 Figs 6 and 7 

2.1 4.2 2.1 4.2 2.1 4.2 6.0 

0.3 1.0 0.3 1.0 0.3 1.0 2.0 
VT- negative-going threshold 0.9 2.2 0.9 2.2 0.9 2.2 v 4.5 Figs 6 and 7 

1.2 3.0 1.2 3.0 1.2 3.0 6.0 

0.2 1.0 0.2 1.0 0.2 1.0 2.0 
VH hysteresis (VT+ - VT_) 0.4 1.4 0.4 1.4 0.4 1.4 v 4.5 Figs 6 and 7 

0.6 1.6 0.6 1.6 0.6 1.6 6.0 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) TEST CONDITIONS 

74HC 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLI propagation delay 125 155 190 2.0 
25 31 38 ns 4.5 Fig. 8 

tPLH nA, nB to nY 21 26 32 6.0 

tTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 Fig. 8 
tTLH 13 16 19 6.0 
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PC74HC/HCT14 

SSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". Transfer character
istics are given below. 

Output capability: standard 
Ice category: SSI 

Note to HCT types 

The value of additional quiescent supply current (lllccl for a unit load of 1 is given in the family specifications. 
To determine ll lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 

nA 

UNIT LOAD 
COEFFICIENT 

0.3 

Transfer characteristics for 74HCT 

Voltages are referenced to GND (ground= O V) 

SYMBOL PARAMETER 

min. 

VT+ positive-going threshold 1.2 
1.4 

VT- negative-going threshold 0.5 
0.6 

VH hysteresis (VT+ - VT-) 0.4 
0.4 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

min. 

tPHLI propagation delay 
tPLH nA, nB to nY 

tTHL/ output transition time 
tTLH 

Octob" 19851 

+25 

typ. max. 

1.9 
2.1 

1.2 
1.4 

-
-

+25 

typ. max. 

38 

15 

Tamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 

min. max. min. max. 

1.2 1.9 1.2 1.9 v 4.5 Figs 6 and 7 
1.4 2.1 1.4 2.1 5.5 

0.5 1.2 0.5 1.2 v 4.5 Figs 6 and 7 
0.6 1.4 0.6 1.4 5.5 

0.4 - 0.4 - v 4.5 Figs 6 and 7 
0.4 - 0.4 - 5.5 

Tamb (°C) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

48 57 ns 4.5 Fig. 8 

19 22 ns 4.5 Fig. 8 



Hex inverting Schmitt trigger 

TRANSFER CHARACTERISTIC WAVEFORMS 

ln__ 
-1 VH 1- v, 
VT- VT+ 

Fig. 6 Transfer characteristic. 

AC WAVEFORMS· 

nA INPUT 

-t] Lt nY OUTPUT VM(ll 

7Z93644 tTHL --

Fig. 8 Waveforms showing the input lnA, n8) to 
output lnY) propagation delays and the output 
transition times. 

11 

PC74HC/HCT14 

SSI 

Vo ---i r--
L__J 7Z93339 

Fig. 7 Waveforms showing the definition of 
VT+• VT- and VH; where VT+ and VT_ 
are between limits of 20% and 70%. 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HCT: VM = 1.3V; V1 = GND to 3V. 
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PC74HC/HCT125 
MSI 

QUAD BUFFER/LINE DRIVER; 3-STATE 

FEATURES 

• Output capability: bus driver 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HeT125 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEOEe standard no. 7. 

The 74HC/HeT125 are four non
inverting buffer/line drivers with 3-state 
outputs. The 3-state outputs (nY) are 
controlled by the output enable input 
(nCJE). A HIGH at nOE causes the 
outputs to assume a HIGH impedance 
OFF-state. 

The "125" is identical to the "126" but 
has active LOW enable inputs. 

125 

7Z93370 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHL/ propagation delay 
IPLH nA to nY 

C1 input capacitance 

epo ~ower dissipation 
\ capacitance per buffer 

GND = 0 V; Tam~= 25 'C; tr= If= 6 ns 
\ 

\ 
' Notes 

TYPICAL 
CONDITIONS 

HC HCT 

CL=15pF 
8 10 

Vee= 5 v 

3.5 3.5 

notes 1 and 2 22 24 

1. epo is used to d~termine the dynamic power dissipation (Po in µW): 

Po= Cpo x VGc' x fi + ~ (CL x Vee' x f0 ) where: 

UNIT 

ns 

pF 

pF 

fi = input frequ.ipcy in MHz CL = output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
!: (CL x Vee' x f~'I =sum of outputs 

2. For HC the condiiion is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT125P: 14-lead OIL; plastic (SOT-27). 
Pe74He/HCT125T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 4, 10, 13 10E to 40E output enable inputs (active LOW) 

2, 5, 9, 12 1A to 4A data inputs 

3, 6, 8, 11 1Y to 4Y data outputs 

7 GND ground (0 V) 

14 Vee positive supply voltage 

EN 

7293372 7293371 

,, 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT125 

MSI 

7Z93372 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

nO'E nA 

L L 
L H 
H x 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUT 

nY 

L 
H 
z 

Z = high impedance OFF-state 

Ootob" 19851 

oA~O---oY 

"°' -{>o--[>~ 7Z93833 

Fig. 5 Logic diagram (one buffer). 



Quad buffer/line driver; 3-state 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
I cc category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHL/ propagation delay 
tPLH nA to nY 

tpzH/ 3-state output enable time 
tpzL nOE to nY 

tpHz/ 3-state output disable time 
tPLz nOE to nY 

trHL/ output transition time 
tTLH 

+25 

min. typ. max. 

100 
20 
17 

150 
30 
26 

150 
30 
26 

60 
12 
10 

Tamb ('C) 

74HC 
UNIT Vee 

-40to+85 -40to+125 v 
min. max. min. max. 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

75 90 2.0 
15 18 ns 4.5 
13 15 6.0 

PC74HC/HCT125 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 6 

Fig. 7 

Fig. 7 

Fig. 6 
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PC74HC/HCT125 

MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current (~Ice) for a unit load of 1 is given in the family specifications. 
To determine ~Ice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 

nA, nOE 

UNIT LOAD 
COEFFICIENT 

1.00 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nA to nY 

tpzH/ 3·state output enable time 
tpzL nOE to nY 

tpHz/ 3-state output disable time 
tpLz nOE to nY 

trHLI output transition time 
trLH 

Octoboc 19851 

+25 

min. typ. max. 

26 

30 

30 

12 

Tamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

33 39 ns 4.5 Fig. 6 

38 45 ns 4.5 Fig. 7 

38 45 ns 4.5 Fig. 7 

15 18 ns 4.5 Fig. 6 



Quad buffer/line driver; 3-state 

AC WAVEFORMS 

nA INPUT l" L_ ._tPHL_. 
c--

nY OUTPUT VMl11 

_j 
7Z93373 'THL- 1-- __;:] i--'TLH 

Fig. 6 Waveforms showing the input (nA) 
to output (nY) propagation delays and 
the output transition times. 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HCT: VM=1.3V;V1=GNDto3V. 

nOe 
INPUT 

OUTPUT 
LOW·to·OFF 
OFF-to· LOW 

OUTPUT 
HIGH-to-OFF 
OFF·to·HIGH 

7Z93374 

-tr-

10% 

_., 

PC74HC/HCT125 
MSI 

--+---_,.10% 

90% 

VMlll 

....... _I_ ....... __ ........ 
enabled disabled enabled 

Fig. 7 Waveforms showing the 3-state enable 
and disable times. 
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PC74HC/HCT126 

MSI 

QUAD BUFFER/LINE DRIVER;3-STATE 

FEATURES 

• Output capability: bus driver 
• lcc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT126 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEOEC standard no. 7. 

The HC/HCT126 are four non
inverting buffer/line drivers with 3-state 
outputs. The 3-state outputs (nY) are 
controlled by the output enable input 
(nOE). A LOW at nOE causes the 
outputs to assume a HIGH impedance 
OFF-state. 

The "126" is identical to the "125" but 
has active HIGH enable inputs. 

126 

7Z93375 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI propagation delay CL= 15 pF 8 10 ns 
tPLH nA to nY Vee= 5 v 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation notes 1 and 2 22 24 pF 

capacitance per buffer 

GNO = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + 2: (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
l: (CL x Vee' x f 0 ) =sum of outputs 

2. For HC the condition is V1 = GNO to Vee 
For HCT the condition is V1 = GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT126P: 14-lead OIL; plastic (SOT-27). 
PC74HC/HCT126T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

1,4, 10, 13 10Eto40E output enable inputs (active HIGH) 

2, 5, 9, 12 1Ato4A data inputs 

3, 6, 8, 11 1Yto4Y data outputs 

7 GNO ground (0 V) 

14 Vee positive supply voltage 

I> 

EN 

10 

12 

13 

7Z93377 
7Z93376 

11 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT126 

MSI 

7Z93378 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

nOE nA 

H L 
H H 
L x 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUT 

nY 

L 
H 
z 

Z =high impedance OFF-state 

nA~nV 

nOE~ 7Z93B34 

Fig. 5 Logic diagram (one buffer). 



Quad buffer/line driver; 3-state 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
I cc category: MS I 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagatior. delay 
tPLH nA to nY 

tpzH/ 3-state output enable time 
tpzL nOE to nV 

tpHzl 3·state output disable time 
tPLz nOE to nY 

tTHLI output transition time 
tfLH 

+25 

min. typ. max. 

100 
20 
17 

150 
30 
26 

150 
30 
26 

60 
12 
10 

Tamb l°Cl 

74HC 
UNIT Vee 

-40to+85 -40to+125 v 

min. max. min. max. 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

75 90 2.0 
15 18 ns 4.5 
13 15 6.0 

PC74HC/HCT126 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 6 

Fig. 7 

Fig. 7 

Fig. 6 
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PC74HC/HCT126 
MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMDS family characteristics", section "Family specifications". 

Output capability: bus driver 
I CC category: MS I 

Note to HCT types 

The value of additional quiescent supply current ('11cc) for a unit load of 1 is given in the family specifications. 
To determine '11cc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 

nA, nOE 

UNIT LOAD 
COEFFICIENT 

1.00 

AC CHARACTERISTICS FOR 74HCT 

GND =OV;tr=tf=6 ns;CL =50pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nA to nV 

tpzH/ 3-state output enable time 
tpzL nOE to nY 

tpHz/ 3-state output disable time 
tpLz nOE to nV 

trnL/ output transition time 
tTLH 

October 1985 

+25 

min. typ. max. 

26 

35 

26 

12 

Tamb (°C) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 

min. max. min. max. 

33 39 ns 4.5 Fig. 6 

44 53 ns 4.5 Fig. 7 

33 39 ns 4.5 Fig. 7 

15 18 ns 4.5 Fig. 6 



Quad buffer/line driver; 3-state 

AC WAVEFORMS 

nY OUTPUT 

Fig. 6 Waveforms showing the input (nA) 
to output (nY) propagation delays and 
the output transition times. 

Note to AC waveforms 

(1) HC : VM = 50%; v, = GND to Vcc
HCT: VM = 1.3V; V1 = GND to 3V. 

oOE 

INPUT 

OUTPUT 
LOW·to-OFF 
OFF-to-LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7Z93379 

- 1PLz----

--+---~ 
10% 

90% 

_tr--

PC74HC/HCT126 
MSI 

VM(ll 

°"''""_I~- outputs ~--outputs enabled disabled enabled 

Fig. 7 Waveforms showing the 3-state enable 
and disable times. 
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PC74HC/HCT132 

SSI 

QUAD 2-INPUT NANO SCHMITT TRIGGER 

FEATURES 

• Output capability: standard 
• •cc category: SSI 

GENERAL DESCRIPTION 

The 74HC/HCT132 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL ( LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT132 contain four 
2-input NAND gates which accept 
standard input signals. They are capable 
of transforming slowly changing input 
signals into sharply defined, jitter-free 
output signals. 

The gate switches at different points 
for positive and negative-going signals. 
The difference between the positive 
voltage VT+ and the negative voltage 
VT_ is defined as the hysteresis 
voltage VH. 

132 

7Z93333 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI propagation delay CL= 15 pF 10 16 ns 
tPLH nA, nB to nY Vee= 5V 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation notes 1 and 2 24 20 pF 
capacitance per gate 

GND = 0 V;Tamb = 25 °C;tr =tf =6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µ.Wl: 

PD= Cpo x Vee' x fi + ~ (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
L (CL x Vee' x f0 l =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT132P: 14-lead DI L; plastic (SOT-27l. 
PC74HC/HCT132T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A to 4A data inputs 

2, 5, 10, 13 1Bto4B data inputs 

3, 6, 8, 11 1Yto 4Y data outputs 

7 GND ground (0 Vl 

14 Vee positive supply voltage 

l~AIJ 1Y 3 

2 1B fJ 

4~AIJ 2Y S 

s 2a IT 

3Y g~AIJ 
rn 30 II a 

12~AIJ 4 y 
11 

13 48 .n 
7293334 7293335 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT132 

SSI 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

nA nB 

L L 
L H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

October 

OUTPUT 

nY 

H 
H 
H 
L 

A~ 
B IT 

7Z93337 

Fig. 5 Logic diagram 
(one Schmitt trigger). 

APPLICATIONS 

• Wave and pulse shapers 
• Astable multivibrators 

y • Monostable multivibrators 



Quad 2-input NANO Schmitt trigger 

DC CHARACTERISTICS FOR 74HC 

PC74HC/HCT132 
SSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". Transfer character
istics are given below. 

Output capability: standard 
I cc category: SS I 

Transfer characteristics for 74HC 

Voltages are referenced to GND (ground = 0 V) 

Tamb (°C) TEST CONDITIONS 

74He 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

0.7 1.5 0.7 1.5 0.7 1.5 2.0 
VT+ positive-going threshold 1.7 3.15 1.7 3.15 1.7 3.15 v 4.5 Figs 6 and 7 

2.1 4.2 2.1 4.2 2.1 4.2 6.0 

0.3 1.0 0.3 1.0 0.3 1.0 2.0 
VT- negative-going threshold 0.9 2.2 0.9 2.2 0.9 2.2 v 4.5 Figs 6 and 7 

1.2 3.0 1.2 3.0 1.2 3.0 6.0 

0.2 1.0 0.2 1.0 0.2 1.0 2.0 
VH hysteresis (VT+ - VT_) 0.4 1.4 0.4 1.4 0.4 1.4 v 4.5 Figs 6 and 7 

0.6 1.6 0.6 1.6 0.6 1.6 6.0 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (0e) TEST CONDITIONS 

74He 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLI propagation delay 125 155 190 2.0 
25 31 38 ns 4.5 Fig. 8 

tPLH nA, nB to nY 
21 26 32 6.0 

tTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 Fig. 8 
tTLH 13 16 19 6.0 
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PC74HC/HCT132 

SSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". Transfer character
istics are given below. 

Output capability: standard 
Ice category: SSI 

Note to HCT types 

The value of additional quiescent supply current (Alec) for a unit load of 1 is given in the family specifications. 
To determine Alec per input, multiply this value by the unit load coefficient shown in the table below. 

input 

nA,nB 

unit load J 
coefficient 

0,3 J 
Transfer characteristics for 74HCT 

Voltages are referenced to GND (ground= 0 V) 

SYMBOL PARAMETER 

VT+ positive-going threshold 

VT- negative-going threshold 

VH hysteresis (VT+ - VT_) 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHL/ propagation delay 
tPLH nA, nB to nY 

tTHLI output transition time 
tTLH 

Octob" 19851 

min. 

1.2 
1.4 

0.5 
0.6 

0.4 
0.4 

min. 

+25 

typ. max. 

1.9 
2.1 

1.2 
1.4 

-
-

+25 

typ. max. 

33 

15 

Tamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

1.2 1.9 1.2 1.9 v 4.5 Figs6and 7 
1.4 2.1 1.4 2.1 5.5 

0.5 1.2 0.5 1.2 v 4.5 
Figs 6 and 7 

0.6 1.4 0.6 1.4 5.5 

0.4 - 0.4 - v 4.5 
Figs 6 and 7 0.4 - 0.4 - 5.5 

Tamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

41 50 ns 4.5 Fig. 8 

19 22 ns 4.5 Fig. 8 



Quad 2-input NANO Schmitt trigger 

TRANSFER CHARACTERISTIC WAVEFORMS 

ln__ 
-1 VH 1- VI 

7Z9J338 

Fig. 6 Transfer characteristic. 

AC WAVEFORMS 

M•'"~ -t~,i- Lt 
nV OUTPUT VM!n 

------
7293633 tTHL -- tTLH 

Fig. 8 Waveforms showing the input (nA, nB) to 
output (nY) propagation delays and the output 
transition times. 

PC74HC/HCT132 

SSI 

Fig. 7 Waveforms showing the definition of 
VT+• VT- and VH; where VT+ and VT_ 
are between limits of 20% and 70%. 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vcc
HCT: VM = 1.3 V; V1 = GND to 3 V. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
.__ 74HCONLY PC74HC/HCT160 

MSI 

PRESETTABLESYNCHRONOUSBCDDECADECOUNTER;ASYNCHRONOUSRESET 

FEATURES 

• Synchronous counting and loading 
• Two count enable inputs for n-bit 

cascading 
• Positive-edge triggered clock 
• Asynchronous reset 
• Output capability: standard 
• lcc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT160 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT160 are synchronous 
presettable decade counters which feature 
an internal look-ahead carry and can be 
used for high-speed counting. 
Synchronous operation is provided by 
having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock (CP). 
The outputs (Oo to 03) of the counters 
may be preset to a HIGH or LOW level. 
A LOW level at the parallel enable input 
(PE) disables the counting action and 
causes the data at the data inputs (Do to 
03) to be loaded into the counter on the 
positive-going edge of the clock (providing 
that the set-up and hold time requirements 
for PE are met). Preset takes place 
regardless of the levels at count enable 
inputs (CEP and CET). 

(continued on next page) 

TC 

Oo 

a1 

160 
a, 

CET 

7Z9360S 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

propagation delay 
CP to On 18 21 ns 
CPto TC 23 27 ns 

tPHL MR to On 20 23 ns 
MR to TC 

CL= 15 pF 
23 26 ns 

CET to TC 
Vee= 5 v 11 14 ns 

propagation delay 
CP to On 15 16 ns 

tPLH CP to TC 18 19 ns 
CETto TC 11 7 ns 

fmax maximum clock frequency 32 30 MHz 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation notes 1 and 2 33 34 pF 
capacitance per package 

GND = 0 V; T amb = 25 °C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + E (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
~ (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT160P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT160T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PE Do D1 D2 D3 C2/1,3,4+ 

CEP 

10 CET 
TC 15 

CP 

MR 

Oo a1 a, a, 

14 13 12 11 

7Z93609 7Z93610 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT160 

MSI 

10 

INH 0 

-"-1~----ICP DECADE COUNTER 

•o 

14 13 12 11 
7Z93615 

Fig. 4 Functional diagram. 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

1 Jii;R asynchronous master reset (active LOW) 
2 CP clock input (LOW-to-HIGH, edge-triggered) 
3,4,5,6 Doto D3 data inputs 
7 CEP count enable input 
8 GND ground (0 V) 
9 FIE parallel enable input (active LOW) 
10 GET count enable carry input 
14, 13, 12, 11 o 0 too3 flip-flop outputs 
15 TC terminal count output 
16 Vee positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

r;m CP CEP CET P'E Dn On TC 

reset (clear) L x x x x x L L 

parallel load H t x x I I L L 
H t x x I h H . 

count H t h h h x count . 
hold H x I x h. x qn . 
(do nothing) H x x I h x qn L 

Note to function table 

*The TC output is HIGH when CET is HIGH and the counter is at terminal count (HLLH). 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced output one set-up time 

prior to the LOW-to-HIGH CP transition 
X = don't care 
t = LOW-to-HIGH CP transition 

Ootooo, 1985 I 

GENERAL DESCRIPTION (Cont'd.) 

A LOW level at the master reset input 
(l'Vm") sets all four outputs of the flip-flops 
(Qo to 03) to LOW level regardless of the 
levels at CP, lfE, CET and CEP inputs (thus 
providing an asynchronous clear function). 

The look-ahead carry simplifies serial 
cascading of the counters. Both count 
enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed 
forward to enable the terminal count 
output (TC). The TC output thus enabled 
will produce a HIGH output pulse of a 
duration approximately equal to a HIGH 
level output of Oo. This pulse can be used 
to enable the next cascaded stage. 
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Presettable synchronous BCD decade counter; asynchronous reset PC74HC/HCT160 

MSI 

7293614 

Fig. 5 State diagram. 

CP 

-----inhiblt---
7Z93625 

Fig. 6 Typical timing sequence: reset outputs to zero; preset to 
BCD seven; count to eight, nine, zero, one, two and three; inhibit. 

7Z93629 

Fig. 7 Logic diagram. 
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PC74HC/HCT160 

MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I cc category: MS I 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pf 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CP to On 

tPHL/ propagation delay 
tPLH CP to TC 

tPHL 
propagation delay 

MR to On 

tPHL 
propagation delay 

MR to TC 

tPHL/ propagation delay 
tPLH CET to TC 

tTHLI output transition time 
tTLH 

tw 
clock pulse width 

HIGH or LOW 

tw 
master reset pulse 
width; LOW 

trem 
removal time 

MR to CP 

tsu 
set-up time 

Dn to CP 

tsu 
set-up time 

PE to CP 

!su 
set-up time 

CEP, CET to CP 

hold time 
th Dn, PE, CEP, 

CET to CP 

fmax 
maximum clock pulse 
frequency 

Octob" 19851 

+25 

min. typ. max. 

205 
41 
35 

225 
45 
38 

210 
42 
36 

225 
45 
38 

150 
30 
26 

75 
15 
13 

140 
28 
24 

80 
16 
14 

100 
20 
17 

100 
20 
17 

150 
30 
26 

200 
40 
34 

0 
0 
0 

4 
18 
21 

Tamb (OC) 

74HC 
UNIT Vee 

-40to+85 -40to+125 v 
min. max. min. max. 

255 310 2.0 
51 62 ns 4.5 
43 53 6.0 

280 340 2.0 
56 68 ns 4.5 
48 58 6.0 

265 315 2.0 
53 63 ns 4.5 
45 54 6.0 

280 340 2.0 
56 68 ns 4.5 
48 58 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

175 210 2.0 
35 42 ns 4.5 
30 36 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

250 300 2.0 
50 60 ns 4.5 
43 51 6.0 

0 0 2.0 
0 0 ns 4.5 
0 0 6.0 

3 2 2.0 
14 12 MHz 4.5 
16 14 6.0 

TEST CONDITIONS 

WAVEFORMS 

Fig. 8 

Fig. 8 

Fig. 9 

Fig. 9 

Fig. 10 

Figs 8 and 10 

Fig. 8 

Fig. 9 

Fig. 9 

Fig. 11 

Fig. 11 

Fig. 12 

Figs 11and12 

Fig. 8 
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Presettable synchronous BCD decade counter; asynchronous reset 

DC CHARACTERISTICS FOR 74HCT 

PC74HC/HCT160 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I cc category: MS I 

Note to HCT types 

The value of additional quiescent supply current (t.lccl for a unit load of 1 is given in the family specifications. 
To determine t. lcc per input, multiply this value by the unit load coefficient shown in the table below. 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pf 

SYMBOL PARAMETER 

tPHL/ propagation delay 
tPLH CPto On 

tPHL 
propagation delay 

CPto TC 

tPLH 
propagation delay 

CPto TC 

tPHL 
propagation delay 

MR to On 

tPHL 
propagation delay 

MA to TC 

tPHL 
propagation delay 

CETto TC 

tPLH 
propagation delay 

CETto TC 

tTHLI output transition time 
tTLH 

tw 
clock pulse width 

HIGH or LOW 

tw 
master reset pulse 
width; LOW 

trem 
removal time 

M"lito CP 

tsu 
set·up time 

On to CP 

tsu 
set-up time 

PE to CP 

tsu 
set-up time 

CEP, CET to CP 

hold time 
th Dn, PE, CEP, 

CETto CP 

fmax 
maximum clock pulse 
frequency 

+25 

min. typ. max. 

43 

54 

45 

50 

50 

35 

17 

15 

31 

20 

20 

20 

35 

40 

0 

16 

INPUT 
UNIT LOAD 
COEFFICIENT 

INPUT UNIT LOAD 
COEFFICIENT 

MR 0.95 On 0.25 
CP 0.80 CET 1.05 
CEP 0.25 Pl: 0.30 

Tamb l°Cl TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+86 -40to+126 v 
min. max. min. max. 

54 66 ns 4.6 Fig. 8 

68 81 ns 4.5 Fig. 8 

56 68 ns 4.5 Fig. 8 

63 75 ns 4.5 Fig. 9 

63 75 ns 4.5 Fig. 9 

44 53 ns 4.5 Fig. 10 

21 26 ns 4.5 Fig. 10 

19 22 ns 4.5 Figs 8 and 10 

39 47 ns 4.5 Fig. 8 

25 30 ns 4.5 Fig. 9 

25 30 ns 4.5 Fig. 9 

25 30 ns 4.5 Fig. 11 

44 53 ns 4.5 Fig. 11 

50 60 ns 4.5 Fig.12 

0 0 ns 4.5 Figs 11 and 12 

13 11 MHz 4.5 Fig. 8 
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PC74HC/HCT160 

MSI l __ _ 
AC WAVEFORMS 

- 111mllX---+ 

Fig. 8 Waveforms showing the clock (CP) to outputs !On, TC) 
propagation delays, the clock pulse width, the output transition 
times and the maximum clock frequency. 

CET INPUT 

~:-~_Li· 
TC OUTPUT - yMll 1 

7Z03822 ._. tTLH tTHL 

Fig. 10 Waveforms showing the input (CET) to output (TC) 
propagation delays and output transition times. 

CEP,CET 
tNPUT 

Cl' INPUT 

7Zll3019 

Fig. 12 Waveforms showing the CEP and CET set-up and 
hold times. 

Ootob" 19861 

CP INPUT 

On, TC 

OUTPUT 

7Z93123 

-•w 

Fig. 9 Waveforms showing the master reset (f'XFf) pulse width, 
the master reset to output (On, TC) propagation delays and 
the master reset to clock (CP) removal time. 

PE INPUT 

CP INPUT 

Dn INPUT 

On OUTPUT -------~;.Miii \_ 
7Z93820 

Fig. 11 Waveforms showing the data set-up and hold times 
for the input !Dnl and parallel enable input~. 

Note to Figs 11and12 
The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Note to AC waveforms 

(1) HC : VM = 50%; Vt= GND to Vee· 
HCT: VM=1.3V;Vt=GNDto3V. 



PC74HC/HCT161 

MSI 

PRESETTABLE SYNCHRONOUS 4-BIT BINARY COUNTER; ASYNCHRONOUS RESET 

FEATURES 

• Synchronous counting and loading 
• Two count enable inputs for n-bit 

cascading 
• Positive-edge triggered clock 
• Asynchronous reset 
• Output capability: standard 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT161 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 
The 74HC/HCT161 are synchronous 
presettable binary counters which feature 
an internal look-ahead carry and can be 
used for high-speed counting. 
Synchronous operation is provided by 
having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock (CP). 
The outputs IOo to 03) of the counters 
may be preset to a HIGH or LOW level. 
A LOW level at the parallel enable input 
(Pl:) disables the counting action and 
causes the data at the data inputs (Do to 
03) to be loaded into the counter on the 
positive-going edge of the clock (providing 
that the set-up and hold time requirements 
for Pl: are met). Preset takes place 
regardless of the levels at count enable 
inputs (CEP and CET). 

(continued on next page) 

161 

7Z93BOB 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

propagation delay 
CP to On 18 19 ns 

tPHLI CPto TC 21 24 ns 
tPLH MR to On CL= 15 pF 19 23 ns 

MR to TC Vee= 5 v 19 26 ns 
CETto TC 10 14 ns 

fmax maximum clock frequency 43 43 MHz 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1and2 33 35 pF capacitance per package 

G ND = 0 V; T amb = 25 °C; tr = tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + E (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
:E (CL x Vcc2 x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT161P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT161T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

CTR4 

PE Do D1 o, 03 
CEP 

C2/1,3,4+ 

10 CET 
TC 16 

CP 

MR 

ao a1 a, a, 

14 13 12 11 

72931109 

7Z93611 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT161 

MSI l __ ---,-.---

INH D 

-'-IF-----ICP BINARY COUNTER 

Ro 

14 13 12 11 
7Z83818 

Fig. 4 Functional diagram. 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1 M'FI asynchronous master reset (active LOW) 
2 CP clock input (LOW-to-HIGH, edge-triggered) 
3,4, 5, 6 Doto D3 data inputs 
7 CEP count enable input 
8 GND ground (0 V) 
9 P'E parallel enable input (active LOW) 
10 CET count enable carry input 
14, 13, 12, 11 Ooto03 flip-flop outputs 
15 TC terminal count output 
16 Vee positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

M'FI CP CEP CET PE Dn On TC 

reset (clear) L x x x x x L L 

parallel load H t x x I I L L 
H t x x I h H . 

count H t h h i h x count . 
hold H x I x h. x Qn . 
(do nothing) H x x I h x qn L 

Note to function table 
•The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH). 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced output one set-up time 

prior to the LOW-to-HIGH CP transition 
X = don't care 
t = LOW-to-HIGH CP transition 

GENERAL DESCRIPTION (Cont'd.) I 

A LOW level at the master reset input 
(p;m) sets all four outputs of the flip-flops 
(Clo to 03) to LOW level regardless of the 
levels at CP, PE, CET and CEP inputs (thus 
providing an asynchronous clear function). 
The look-ahead carry simplifies serial 
cascading of the counters. Both count 
enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed 
forward to enable the terminal count 
output (TC). The TC output thus enabled 
will produce a HIGH output pulse of a 
duration approximately equal to a HIGH 
level output of ao. This pulse can be used 
to enable the next cascaded stage. 



Presettable synchronous 4-bit binary counter; asynchronous reset PC74HC/HCT161 

MSI 

7293352 

Fig. 5 State diagram. 

o, 

CET 

CEP 

CP 

o, __ __,,.__ ________________ _ 

o, 

03 

CP 

ao __ ___,___,+-_. 
a, 

a,---+-~ 
a, __ _,_.., 

TC ---+--',,--',,-1'°'4-,!15 0 1 2 

I l--count ------inhibit --
preset 

Fig. 6 Typical timing sequence: reset outputs to zero; preset to 
binary twelve; count to thirteen, fourteen, fifteen, zero, one and 
two; inhibit. 

o, 

a, a, 7Z93630 TC 

Fig. 7 Logic diagram. 
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PC74HC/HCT161 

MSI l __ _ 
DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CPto On 

tPHLI propagation delay 
tPLH ePto TC 

propagation delay 
tPHL MR to On 

tPHL 
propagation delay 

iinR to TC 

tPHLI propagation delay 
tPLH CETto TC 

tTHLI output transition time 
tTLH 

clock pulse width 
tw HIGH or LOW 

master reset pulse 
tw width; LOW 

removal time 
trem MR to CP 

set-up time 
tsu Dn to CP 

set-up time 
tsu PE to CP 

set-up time 
tsu CEP, CET to CP 

hold time 
th Dn, PE, CEP, 

CETto CP 

maximum clock pulse 
fmax frequency 

88 Octob« 1985 I 

+25 

min. typ. max. 

205 
41 
35 

225 
45 
38 

225 
45 
38 

220 
44 
37 

150 
30 
26 

75 
15 
13 

110 
22 
19 

100 
20 
17 

100 
20 
17 

100 
20 
17 

150 
30 
26 

200 
40 
34 

0 
0 
0 

5 
23 
27 

Tamb (°Cl 

74HC 
UNIT Vee 

-40to+85 --40to+125 v 
min. max. min. max. 

255 310 2.0 
51 62 ns 4.5 
43 53 6.0 

280 340 2.0 
56 68 ns 4.5 
48 58 6.0 

280 340 2.0 
56 68 ns 4.5 
48 58 6.0 

275 330 2.0 
55 66 ns 4.5 
47 56 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

140 165 2.0 
28 33 ns 4.5 
24 28 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

250 300 2.0 
50 60 ns 4.5 
43 51 6.0 

0 0 2.0 
0 0 ns 4.5 
0 0 6.0 

4 3 2.0 
18 15 MHz 4.5 
21 18 6.0 

TEST CONDITIONS 

WAVEFORMS 

Fig. 8 

Fig. 8 

Fig. 9 

Fig. 9 

Fig. 10 

Figs Band 10 

Fig. 8 

Fig. 9 

Fig. 9 

Fig. 11 

Fig. 11 

Fig. 12 

Figs 11 and 12 

Fig. 8 



Presettable synchronous 4-bit binary counter; asynchronous reset 

DC CHARACTERISTICS FOR 74HCT 

PC74HC/HCT161 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HGT types 

The value of additional quiescent supply current (6 lccl for a unit load of 1 is given in the family specifications. 
To determine 6 Ice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

MR 0.95 
CP 0.80 
CEP 0.25 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CP to On 

tPHLI propagation delay 
tPLH CP to TC 

tPHL 
propagation delay 

MR to On 

tPHL 
propagation delay 

MR to TC 

tPHLI propagation delay 
tPLH CETto TC 

tTHLI output transition time 
tTLH 

tw 
clock pulse width 

HIGH or LOW 

tw 
master reset pulse 

width; LOW 

trem 
removal time 

MR to CP 

tsu 
set-up time 

Dn to CP 

set-up time 
tsu PE to CP 

set-up time 
tsu CEP, GET to CP 

hold time 
th Dn, PE, CEP, 

GET to CP 

fmax 
maximum clock pulse 

frequency 

INPUT 

Dn 
GET 
PE 

+25 

min. typ. 

22 

20 

20 

20 

35 

40 

0 

23 

UNIT LOAD 
COEFFICIENT 

0.25 
0.75 
0.30 

lamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 

max. min. max. min. max. 

43 54 65 ns 4.5 Fig. 8 

47 59 71 ns 4.5 Fig. 8 

46 58 69 ns 4.5 Fig. 9 

51 64 77 ns 4.5 Fig. 9 

35 44 53 ns 4.5 Fig. 10 

15 19 22 ns 4.5 Figs 8 and 10 

28 33 ns 4.5 Fig. 8 

25 30 ns 4.5 Fig. 9 

25 30 ns 4.5 Fig. 9 

25 30 ns 4.5 . Fig. 11 
\ 

I 

44 53 ns 4.5 F\g. 11 

-\ 
50 60 ns 4.5 Fig. 12 

0 0 ns 4.5 Figs 11 and 12 

18 15 MHz 4.5 Fig. 8 
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PC74HC/HCT161 

MSI 

AC WAVEFORMS 

- 111max--

CP INPUT 

______.tw-

_,,,, ~ 
On, TC 

OUTPUT 
vMrn 

7Z93621 1THL ._ _. 

"'t 
_. -- 1TLH 

Fig. 8 Waveforms showing the clock (CP) to outputs (Qn, TC) 
propagation delays, the clock pulse width, the output transition 
times and the maximum clock frequency. 

-t:._A:-----L,i_,THL 
TC OUTPUT - VM(1) 

-. .._tTLH 

CET !NPUT 

7Z93622 

Fig. 10 Waveforms showing the input (CET) to output (TC) 
propagation delays and output transition times. 

•:::~ ~ ... -tB CEP, GET 
INPUT 

_. th - -- th 

CP INPUT ~VM!ll If 
J 

7293619 

Fig. 12 Waveforms showing the CEP and CET set·up and 
hold times. 

Ootob" 19851 

Mfi INPUT VM(1) 

-'w 

CP INPUT _.,,,l 
On, TC r OUTPUT 

VM(1l 

7293623 

Fig. 9 Waveforms showing the master reset (MR) pulse width, 
the master reset to output (On, TC) propagation delays and 
the master reset to clock (CP) removal time. 

PE INPUT 

CP INPUT 

Dn INPUT 

On OUTPUT _______ _,/Mill \_ 
7293620 

Fig. 11 Waveforms showing the set·up and hold times for the 
input (Dn) and parallel enable input PE. 

Note to Figs 11 and 12 

The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Note to AC waveforms 

(1) HC: VM=50%;V1=GNDtoVcc· 
HCT: VM = 1.3 V; V1 = GND to 3 V. 



DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

.__ 74HCONLY PC74HC/HCT162 

MSI 

PRESETTABLE SYNCHRONOUS BCD DECADE COUNTER; SYNCHRONOUS RESET 

FEATURES 

• Synchronous counting and loading 
• Two count enable inputs for n-bit 

cascading 
• Positive-edge triggered clock 
• Synchronous reset 
• Output capability: standard 
• lcc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT162 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT162 are synchronous 
presettable decade counters which feature 
an internal look-ahead carry and can be 
used for high-speed counting. 
Synchronous operation is provided by 
having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock (CP). 
The outputs (Oo to 03) of the counters 
may be preset to a HIGH or LOW level. 
A LOW level at the parallel enable input 
(Pl:) disables the counting action and 
causes the data at the data inputs (Do to 
D3) to be loaded into the counter on the 
positive-going edge of the clock (providing 
that the set-up and hold time requirements 
for~ are met). Preset takes place 
regardless of the levels at count enable 
inputs (CEP and CET). 

For the "162" the clear function is 
synchronous. 

(continued on next page) 

162 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

propagation delay 
CPto On 18 20 ns 

tPHL CPto TC 23 26 ns 
CETto TC 11 15 ns 

propagation delay CL= 15 pf 

CP to On Vee= 5 v 15 15 ns 
tPLH CP to TC 18 18 ns 

CET to TC 11 9 ns 

fmax maximum clock frequency 32 30 MHz 

C1 input capacitance 3.5 3.5 pF 

CpD 
power dissipation notes 1 and 2 28 28 pF 
capacitance per package 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. CPD is used to determine the dynamic power dissipation (Po in µ.W): 

Po= CPD x Vee' x fi + i: (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
f 0 = output frequency in MHz Vee = supply voltage in V 
~ (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is Vt= GND to Vee 
For HCT the condition is Vt= GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT162P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT162T: 16-lead mini·pack; plastic (S0·16; SOT·109A). 

PE Do D1 o, 03 
CEP C2/1,3,4+ 

10 CET 
TC 15 

CP 

MR 

Oo a1 a, a, 

14 13 12 11 

7Z93609 

7Z93612 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT162 

MSI 

9 PE 

1 MR 

PIN DESCRIPTION 

PIN NO. SYMBOL 

1 l'Afi 
2 CP 
3, 4, 5, 6 Do to D3 
7 CEP 
8 GND 
9 PE 
10 CET 
14, 13, 12, 11 ao to 03 
15 TC 
16 Vee 

FUNCTION TABLE 

PARALLEL LOAD CIRCUITRY 

14 13 12 11 
7Z93817 

Fig. 4 Functional diagram. 

NAME AND FUNCTION 

synchronous master reset (active LOW) 
clock input (LOW-to-HIGH, edge-triggered) 
data inputs 
count enable input 
ground (0 V) 
parallel enable input (active LOW) 
count enable carry input 
flip-flop outputs 
terminal count output 
positive supply voltage 

INPUTS OUTPUTS 
OPERATING MODE 

MR CP CEP CET PE Dn On TC 

reset (clear) I t x x x x L L 

parallel load h t x x I I L L 
h t x x I h H . 

count h t h h h x count . 
hold h x I x h x qn . 
(do nothing) h x x I h x % L 

Note to function table 

•The TC output is HIC:iH when CET is HIGH and thecounterisatterminal count (HLLH). 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced output one set-up time prior 

to the LOW-to-HIGH CP transition 
X = don't care 
t = LOW-to-HIGH CP transition 

Octob" 19851 

GENERAL DESCRIPTION (Cont'd.) 

A LOW level at the master reset input 
(11.Tif) sets all four outputs of the flip-flops 
(Oo to 03) to LOW level after the next 
positive-going transition .on the clock (CP) 
input (provided that the set-up and hold 
time requirements for M"lf are met). This 
action occurs regardless of the levels at JS"!:, 
CET and CEP inputs. 
This synchronous reset feature enables the 
designer to modify the maximum count 
with only one external NANO gate. 

The look-ahead carry simplifies serial 
cascading of the counters. Both count 
enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed 
forward to enable the terminal count 
output (TC). The TC output thus enabled 
will produce a HIGH output pulse of a 
duration approximately equal to a HIGH 
level output of Oo. This pulse can be used 
to enable the next cascaded stage. 
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Presettable synchronous BCD decade counter; synchronous reset PC74HC/HCT162 
MSI 

7Z93814 

Fig. 5 State diagram. 

Mii 

PE 

Do 

o, 
o, 
03 

CP 

CEP 

CET 

Oo 

a, 

a, 

TC 

inhibit---

""' 7Z93827 

Fig. 6 Typical timing sequence: reset outputs to zero; preset to 
BCD seven; count to eight, nine, zero, one, two and three; inhibit. 

Fig. 7 Logic diagram. 
7Z93131 
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PC74HC/HCT162 

MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I cc category: MS I 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CPto On 

tPHLI propagation delay 
tPLH CPto TC 

tPHLI propagation delay 
tPLH CETto TC 

tTHLI output transition time 
tTLH 

clock pulse width 
tw HIGH or LOW 

set-up time 
tsu MR, Dn to CP 

set-up time 
tsu PE to CP 

set-up time 
tsu CEP, CET to CP 

hold time 
th Dn, PE, CEP, 

CET, MRtoCP 

maximum clock pulse 
fmax frequency 

94 Octobo' 19851 

+25 

min. typ. max. 

205 
41 
35 

225 
45 
38 

150 
30 
26 

75 
15 
13 

140 
28 
24 

100 
20 
17 

150 
30 
26 

200 
40 
34 

0 
0 
0 

4 
18 
21 

Tamb (OC) 

74HC 
UNIT Vee 

-40to+85 -40to+125 v 
min. max. min. max. 

255 310 2.0 
51 62 ns 4.5 
43 53 6.0 

280 340 2.0 
56 68 ns 4.5 
48 58 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

175 210 2.0 
35 42 ns 4.5 
30 36 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

250 300 2.0 
50 60 ns 4.5 
43 51 6.0 

0 0 2.0 
0 0 ns 4.5 
0 0 6.0 

3 2 2.0 
14 12 MHz 4.5 
16 14 6.0 

TEST CONDITIONS 

WAVEFORMS 

Fig. 8 

Fig. 8 

Fig. 9 

Figs 8 and 9 

Fig. 8 

Figs 10 and 11 

Fig. 10 

Fig. 12 

Figs 10, 11and12 

Fig. 8 
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Presettable synchronous BCD decade counter; synchronous reset 

DC CHARACTERISTICS FOR 74HCT 

PC74HC/HCT162 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current (Ll Ice) for a unit load of 1 is given in the family specifications. 
To determine £1 lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

INPUT UNIT LOAD 
COEFFICIENT 

MR 0.95 Dn 0.25 
CP 0.80 CET 1.05 
CEP 0.25 PE 0.30 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= If= 6 ns; CL= 50 pF 

lamb (°C) TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to +85 -40to+125 v 
min. typ. max. min. max. min. max. 

lPHLI propagation delay 
43 54 65 ns 4,5 Fig. 8 

lPLH CP to On 

lPHL 
propagation delay 

51 64 77 ns 4.5 Fig. 8 
CP to TC 

1PLH 
propagation delay 

45 56 68 ns 4.5 Fig. 8 
CP to TC 

lPHL 
propagation delay 

35 44 53 ns 4.5 Fig. 9 
CET to TC 

lPLH 
propagation delay 

24 30 36 ns 4.5 Fig. 9 
CET to TC 

lTHLI output transition time 
lTLH 

15 19 22 ns 4.5 Figs 8 and 9 

tw 
clock pulse width 

31 39 47 ns 4.5 Fig. 8 
HIGH or LOW 

lsu 
set-up time 

20 25 30 ns 4.5 Fig. 10 
Dn to CP 

lsu 
set-up time 

35 44 53 ns 4.5 Fig. 10 PE to CP 

1su 
set-up time 

40 50 60 ns 4.5 Fig. 12 
CEP, CET to CP 

lsu 
set-up time 

20 25 30 ns 4.5 Fig. 11 
MR to CP 

hold time 
th 0 0 , PE, CEP, 0 0 0 ns 4.5 Figs 10, 11 and 12 

CET, MR to CP 

fmax 
maximum clock pulse 

16 13 11 MHz 4.5 Fig. 8 
frequency 
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PC74HC/HCT162 

MSI 

AC WAVEFORMS 

CP INPUT 

On, TC 

OUTPUT 

7Z93621 

-1/fmax-

-1w-

-'PHLi- -'PLHt-
VM(1) 

'--------
1 TH L .__ _. ..,. ._ 1TLH 

Fig. 8 Waveforms showing the clock (CP) to outputs (Qn, TC) 
propagation delays, the clock pulse width, the output transition 
times and the maximum clock frequency. 

PE INPUT 

CP INPUT 

Dn INPUT 

an OUTPUT -------~/vM'" \_ 
7Z93620 

Fig. 10 Waveforms showing the set-up and hold times for the 
input (Dnl and parallel enable input (PE). 

CEP,CET •:::~ ~.,,_,. INPUT 

.... th -- - th 

CP INPUT VvMrn v 
J 

7Z93619 

Fig. 12 Waveforms showing the CEP and CET set-up and 
hold times. 

Octoboc 19851 

Fig. 9 Waveforms showing the input (CET) to output (TC) 
propagation delays and output transition times. 

Mfi INPUT 

CP INPUT 

7293624 

Fig. 11 Waveforms showing the MR set-up and hold times. 

Note to Figs 10, 11 and 12 

The shaded areas indicate when the input is permitted to 
change for predictable output performance . 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vcc
HCT: VM= 1.3V;V1=GNDto3V. 



PC74HC/HCT163 

MSI 

PRESETTABLE SYNCHRONOUS 4-BIT BINARY COUNTER; SYNCHRONOUS RESET 

FEATURES 

• Synchronous counting and loading 
• Two count enable inputs for n-bit 

cascading 
• Positive-edge triggered clock 
• Synchronous reset 
• Output cap;ibility: standard 
• •cc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT163 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT163 are synchronous 
presettable binary counters which feature 
an internal look-ahead carry and can be 
used for high-speed counting. 
Synchronous operation is provided by 
having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock (CP). 
The outputs (Oo to 03) of the counters 
may be preset to a HIGH or LOW level. 
A LOW level at the parallel enable input 
(PE) disables the counting action and 
causes the data at the data inputs (Do to 
03) to be loaded into the counter on the 
positive-going edge of the clock (providing 
that the set-up and hold time requirements 
for PE are met). Preset takes place 
regardless of the levels at count enable 
inputs (CEP and CET). 

For the "163" the clear function is 
synchronous. 

(continued on next page) 

Vee 

TC 

Co 

C1 

163 c, 

CET 

7Z93608 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

propagation delay 
tpHLI CP to On 17 19 ns 
tPLH CPto TC CL=15pF 21 25 ns 

CETto TC Vee= 5 v 10 14 ns 

fmax maximum clock frequency 50 49 MHz 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 20 22 pF capacitance per package 

GND = 0 V;Tamb= 25°C;tr =tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + i: (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
:!: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is Vi = GND to Vee 
For HCT the condition is Vi= GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT163P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT163T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

CTR4 

PE Do 01 02 03 

CEP 
C2/1,3,4+ 

10 CET 
TC 15 

CP 

MR 

Co C1 c, C3 

14 13 12 11 

7Z93609 

7Z93813 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT163 

MSI 

e PE 

1 MR 

PIN DESCRIPTION 

PINNO. SYMBOL 

1 MR 
2 CP 
3, 4, 5, 6 Doto D3 
7 CEP 
8 GND 
9 PE 
10 CET 
14, 13, 12, 11 Clo to 03 
15 TC 
16 Vee 

FUNCTION TABLE 

PARALLEL LOAD CIRCUITRY 

14 13 12 11 
7Z93818 

Fig. 4 Functional diagram. 

NAME AND FUNCTION 

synchronous master reset (active LOW) 
clock input (LOW-to-HIGH, edge-triggered) 
data inputs 
count enable input 
ground (0 V) 
parallel enable input (active LOW) 
count enable carry input 
flip-flop outputs 
terminal count output 
positive supply voltage 

INPUTS OUTPUTS 
OPERATING MODE 

MR CP CEP CET PE Dn On TC 

reset (clear) I t x x x x L L 

parallel load h t x x I I L L 
h t x x I h H . 

count h t h h h x count . 
hold h x I x h x qn . 
(do nothing) h x x I h x qn L 

Note to function table 

*The TC output is HIGH when CET is HIGH and thecounterisatterminal count (HHHH). 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced output one set-up time prior 

to the LOW-to-HIGH CP transition 
X = don't care 
t = LOW-to-HIGH CP transition 

OoWb" 19851 

GENERAL DESCRIPTION (Cont'd) 

A LOW level at the master reset input 
(liAf!) sets all four outputs of the flip-flops 
(Clo to 03) to LOW level after the next 
positive-going transitiop on the clock (CP) 
input (provided that the set-up and hold 
time requirements for MR are met). This 
action occurs regardless of the levels at PE, 
CET and CEP inputs. 
This synchronous reset feature enables the 
designer to modify the maximum count 
with only one external NANO gate. 

The look-ahead carry simplifies serial 
cascading of the counters. Both count 
enable inputs (CEP and CET) must be 
HIGH to count. The CET input is fed 
forward to enable the terminal count 
output (TC). The TC output thus enabled 
will produce a HIGH output pulse of a 
duration approximately equal to a HIGH 
level output of Oo. This pulse can be used 
to enable the next cascaded stage. 



Presettable synchronous 4-bit binary counter; synchronous reset PC74HC/HCT163 

MSI 

7Z93352 

Fig. 5 State diagram. 

CET---+-+' 

preset 

0 1 2 

l-count------inhibit ---

7Z93628 

Fig. 6 Typical timing sequence: reset outputs to zero; preset to 
binary twelve; count to thirteen, fourteen, fifteen, zero, one and 
two; inhibit. 

Fig. 7 Logic diagram. 
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PC74HC/HCT163 

MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CP to On 

tPHLI propagation delay 
tPLH CPto TC 

tPHLI propagation delay 
tPLH CETto TC 

tTHLI output transition time 
tTLH 

clock pulse width 
tw HIGH or LOW 

set-up time 
tsu MR, Dn to CP 

set-up time 
tsu PE to CP 

set-up time 
tsu CEP, CET to CP 

hold time 
th Dn, PE, CEP, 

CET, MR to CP 

maximum clock pulse 
fmax frequency 

Oot<>I"< 19851 

+25 

min. typ. max. 

205 
41 
35 

215 
43 
37 

150 
30 
26 

75 
15 
13 

90 
18 
15 

100 
20 
17 

150 
30 
26 

175 
35 
30 

0 
0 
0 

5 
27 
32 

Tamb (°CJ 

74HC 
UNIT Vee 

-40to+85 -40to+125 v 
min. max. min. max. 

255 310 2.0 
51 62 ns 4.5 
43 53 6.0 

270 320 2.0 
54 65 ns 4.5 
46 55 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

115 135 2.0 
23 27 ns 4.5 
20 23 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

190 225 2.0 
38 45 ns 4.5 
33 38 6.0 

220 265 2.0 
44 53 ns 4.5 
37 45 6.0 

0 0 2.0 
0 0 ns 4.5 
0 0 6.0 

4 4 2.0 
22 18 MHz 4.5 
26 21 6.0 

TEST CONDITIONS 

WAVEFORMS 

Fig. 8 

Fig. 8 

Fig. 9 

Figs 8 and 9 

Fig. 8 

Figs 10 and 11 

Fig. 10 

Fig. 12 

Figs 10, 11 and 12 

Fig. 8 



Presettable synchronous 4-bit binary counter; synchronous reset 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

PC74HC/HCT163 

MSI 

The value of additional quiescent supply current (6 lccl for a unit load of 1 is given in the family specifications. 
To determine t. lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

INPUT UNIT LOAD 
COEFFICIENT 

MR 0.95 Dn 0.25 
CP 1.10 CET 0.75 
CEP 0.25 P! 0.30 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 

min. typ. max. min. max. min. max. 

tPHLI propagation delay 
43 54 65 ns 4.5 Fig. 8 

tPLH CP to On 

tPHLI propagation delay 49 61 74 ns 4.5 Fig. 8 
tPLH CPto TC 

tPHLI propagation delay 35 44 53 ns 4.5 Fig. 9 
tPLH CET to TC 

trnL/ output transition time 
tTLH 

15 19 22 ns 4.5 Figs 8 and 9 

tw 
clock pulse width 22 28 33 ns 4.5 Fig. 8 

HIGH or LOW 

tsu 
set-up time 20 25 30 ns 4.5 Figs 10 and 11 

llifFf, Dn to CP 

tsu 
set-up time 35 44 53 ns 4.5 Fig. 10 

J5E to CP 

tsu 
set-up time 40 50 60 ns 4.5 Fig. 12 

CEP, CET to CP 

hold time 
th Dn, PE, CEP, 0 0 0 ns 4.5 Figs 10, 11and12 

CET, llifFfto CP 

fmax 
maximum clock pulse 26 21 17 MHz 4.5 Fig. 8 

frequency 

October 1985 101 



PC74HC/HCT163 

MSI 

102 

AC WAVEFORMS 

CP INPUT 

on, TC 

OUTPUT 

7Z93621 

-1/fmax-

Fig. 8 Waveforms showing the clock (CP) to outputs (On, TC) 
propagation delays, the clock pulse width, the output transition 
times and the maximum clock frequency. 

Pi INPUT 

CP INPUT 

Dn INPUT 

On OUTPUT _______ _,f Ml1I \_ 
7293820 

Fig. 10 Waveforms showing the set-up and hold times for the 
input (Dn) and parallel enable input (PE). 

•::~ ,..,,_ f'A CEP, CET 
INPUT 

.... th - ... th 

VVMIU 
v 

CP INPUT 

7293619 

Fig. 12 Waveforms showing the CEP and CET set-up and 
hold times. 

October 1985 

CET INPUT 

TC OUTPUT ~ VM(l) 

7Z93622 

-t~~.-~,----'Li 
-.. --tTLH -- 1THL 

Fig. 9 Waveforms showing the input (CET) to output (TC) 
propagation delays and output transition times. 

Mfi INPUT 

CP INPUT 

7293624 

Fig. 11 Waveforms showing the iiiiR set-up and hold times. 

Note to Figs 10, 11 and 12 

The shaded areas indicate when the input is permitted to 
change for predictable output performance . 

Note to AC waveforms 

(1) HC : VM = 50%; V1 = GND to Vcc
HCT: VM = 1.3 V; Vt = GND to 3 V. 



PC74HC/HCT173 

MSI 

QUAD D-TYPE FLIP-FLOP; POSITIVE-EDGE TRIGGER; 3-STATE 

FEATURES 

• Gated input enable for hold (do 
noting) mode 

• Gated output enable control 
• Edge-triggered D-type register 
• Asynchronous master reset 
• Output capability: bus driver 
• lcc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT173 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT173 are 4-bit parallel 
load registers with clock enable control, 
3-state buffered outputs (Oo to 03) and 
master reset (MR). 

When the two clock enable inputs (E1 and 
E2) are LOW, the data on the Dn inputs is 
loaded into the register synchronously 
with the LOW-to-HIGH clock (CP) 
transition. When one or both l:n inputs 
are HIGH one set-up time prior to the 
LOW-to-HIGH clock transition, the 
register will retain the previous data. Data 
inputs and clock enable inputs are fully 
edge-triggered and must be stable only 
one set-up time prior to the LOW-to-HIGH 
clock transition. 

The master reset input (MR) is an active 
HIGH asynchronous input. When MR is 
HIGH, all four flip-flops are reset (cleared) 
independently of any other input 
condition. 

The 3-state output buffers are controlled 
by a 2-input NOR gate. When both output 
enable inputs (OE1 and OE2) are LOW, 
the data in the register is presented to the 
On outputs. When one or both OEn inputs 
are HIGH, the outputs are forced to a high 
impedance OFF-state. The 3-state output 
buffers are completely independent of the 
register operation; the OEn transition does 
not affect the clock and reset operations. 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHLI 
propagation delay 

CP to On 
tPLH MR to On 

fmax maximum clock frequency 

c, input capacitance 

Cpo 
power dissipation 

capacitance per flip-flop 

GND = 0 V; Tamb =25 °C;tr = tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

23 22 CL=15pF 17 18 
Vee= 5 v 

54 50 

3.5 3.5 

notes 1 and 2 25 28 

1. Cpo is used to determine the dynamic power dissipation !Po in µW): 

Po= Cpo x Vee' x fi + L (CL x Vee' x fol where: 

UNIT 

ns 
ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
~(CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is Vt = GND to Vee 
For HCT the condition is Vt = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT173P: 16-lead DIL; plastic (SOT-38Z). 
PC74HC/HCT173T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 2 OE1, OE2 output enable input (active LOW) 

3, 4, 5, 6 Oo to 03 3-state flip-flop outputs 

7 CP clock input (LOW-to-HIGH, edge-triggered) 

8 GND ground (O V) 

9, 10 E1, E2 clock enable inputs (active LOW) 

14, 13, 12, 11 o 0 to o 3 data inputs 

15 MR asynchronous master reset (active HIGH) 

16 Vee positive supply voltage 

14 13 12 11 Cl 

'=U 
Do o, D2 D3 

10 E2 
EN 

7 

02 03 

7Z93637 15 3 4 s 6 

7Z93636 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT173 

MSI 

7293638 

Fig. 4 Functional diagram. 

October 1985 

FUNCTION TABLE 

INPUTS OUTPUTS 
REGISTER OPERATING MODES 

MR CP E1 E2 Dn On (register) 

reset (clear) H x x x x L 

parallel load L t I I I L 
L t I I h H 

hold (no change) L x h x x qn 
L x x h x qn 

3-STATE BUFFER INPUTS OUTPUTS 

OPERATING MODES 
On (register) OE1 OE2 Oo 01 02 

read L L L L L L 
H L L H H H 

disabled x H x z z z 
x x H z z z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced input (or output) 

one set-up time prior to the LOW-to-HIGH CP transition 
X = don't care 
Z = high impedance OFF-state 
t = LOW-to-HIGH CP transition 

Fig. 5 Logic diagram. 

03 

L 
H 
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Quad D-type flip-flop; positive-edge trigger; 3-state 

DC CHARACTERISTICS FOR 74HC 

PC74HC/HCT173 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

SYMBOL PARAMETER 

IPHL/ propagation delay 
tPLH CP to On 

propagation delay 
tPHL MR to On 

1PzH/ 3-state output enable time 
tpzL OEn to On 

tpHz/ 3-state output disable time 
tpLz OEn to On 

tTHLI output transition ti me 
tTLH 

tw 
clock pulse width 

HIGH or LOW 

tw 
master reset pulse 

width; HIGH 

trem 
removal time 

MR to CP 

tsu 
set-up time 
En to CP 

tsu 
set-up time 

Dn to CP 

th 
hold time 

En to CP 

th 
hold time 

Dn to CP 

maximum clock pulse 
fmax frequency 

+25 

min. typ. max. 

225 
45 
38 

200 
40 
34 

150 
30 
26 

150 
30 
26 

60 
12 
10 

100 
20 
17 

80 
16 
14 

75 
15 
13 

125 
25 
21 

100 
20 
17 

0 
0 
0 

0 
0 
0 

5 
25 
30 

Tamb (oC) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to +85 -40to+125 v 
min. max. min. max. 

280 340 2.0 
56 68 ns 4.5 Fig. 6 
48 58 6.0 

250 300 2.0 
50 60 ns 4.5 Fig. 7 
43 51 6.0 

190 225 2.0 
38 45 ns 4.5 Fig. 8 
33 38 6.0 

190 225 2.0 
38 45 ns 4.5 Fig. 8 
33 38 6.0 

75 90 2.0 
15 18 ns 4.5 Fig. 6 
13 15 6.0 

125 150 2.0 
25 30 ns 4.5 Fig. 6 
21 26 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 7 
17 20 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 7 
16 19 6.0 

155 190 2.0 
31 38 ns 4.5 Fig. 9 
26 32 6.0 

125 150 2.0 
25 30 ns 4.5 Fig. 9 
21 26 6.0 

0 0 2.0 
0 0 ns 4.5 Fig. 9 
0 0 6.0 

0 0 2.0 
0 0 ns 4.5 Fig. 9 
0 0 6.0 

4 3 2.0 
20 17 MHz 4.5 Fig. 6 
24 20 6.0 
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PC74HC/HCT173 

IV!SI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
I CC category: MS I 

Note to HCT types 

The value of additional quiescent supply current (II Ice) for a unit load of 1 is given in the family specifications. 
To determine 11 lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

OE1, OE2 1.00 
MR,CP 0.50 
E1. E2 0.25 
Dn 0.25 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pf 

Tamb (°Cl TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to +85 -40to+125 v 

min. typ. max. min. max. min. max. 

tPHLI propagation delay 
43 54 65 ns 4.5 Fig. 6 

tPLH CPto On 

tpHL 
propagation delay 

40 50 60 ns 4.5 Fig. 7 
MR to On 

tpzH/ 3-~te output enable time 
35 44 53 ns 4.5 Fig. 8 

tpzL OEn to On 

tpHz/ 3-state output disable time 
30 

tpLz OEn toOn 
38 45 ns 4.5 Fig. 8 

tTHLI output transition time 12 15 19 ns 4.5 Fig. 6 
tnH 

tw 
clock pulse width 

25 31 38 ns 4.5 Fig. 6 
HIGH or LOW 

tw 
master reset pulse 

15 19 22 ns 4.5 Fig. 7 
width; HIGH 

removal ti me 
15 19 22 ns 4.5 Fig. 7 trem MR to CP 

tsu 
set-up time 

30 38 45 ns 4.5 Fig. 9 
En to CP 

lsu 
set-up time 

25 31 38 ns 4.5 Fig. 9 
Dn to CP 

hold time 
0 0 0 ns 4.5 Fig. 9 th En to CP 

hold time 
0 0 0 ns 4.5 Fig. 9 th Dn to CP 

fmax 
maximum clock pulse 20 16 

frequency 
13 MHz 4.5 Fig. 6 
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Quad D-type flip-flop; positive-edge trigger; 3-state 

AC WAVEFORMS 

-1/fmax----

an OUTPUT 

Fig. 6 Waveforms showing the clock (CP) to output (Qn) 
propagation delays, the clock pulse width, the output 
transition times and the maximum clock pulse frequency. 

OE" 

INPUT 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7Z93839 

10% 

_., 

-- tpzH--

I 
VMt11 

outputs __ -."-''"_'_' ___ _, - outputs 

enabled disabled enabled 

Fig. 8 Waveforms showing the 3·state enable and disable 
times. 

Note to AC waveforms 

(1) HC: VM=50%;V1=GNDtoVcc· 
HCT: VM = 1.3 V; V1 = GND to 3V. 

PC74HC/HCT173 

MSI 

MR INPUT 

-1w-

CP INPUT 

On OUTPUT 

7Z93641 

Fig. 7 Waveforms showing the master reset (MR) pulse width, 
the master reset to output (Qn) propagation delays and the 
master reset to clock (CP) removal time. 

En INPUT 

0 0 INPUT 

CP INPUT 

Fig. 9 Waveforms showing the data set-up and hold times 
from input (tn, Dnl to clock (CP). 

Note to Fig. 9 

The shaded areas indicate when the input is permitted to 
change for predictable output performance. 
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PC74HC/HCT174 

MSI 

HEX 0-TYPE FLIP-FLOP WITH RESET; POSITIVE-EDGE TRIGGER 

FEATURES 

• Six edge-triggered D-type flip-flops 
• Asynchronous master reset 
• Output capability: standard 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT174 are high-speed Si-gate 
CMOS devices and are pin compatible with 
low power Schottky TTL (LSTTL). They 
are specified in compliance with JEDEC 
standard no. 7. 

The 74HC/HCT174 have six edge-triggered 
0-type flip-flops with individual D inputs 
and 0 outputs. The common clock (CP) 
and master reset (MR) inputs load and reset 
(clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The 
state of each D input, one set-up time prior 
to the LOW-to-HIGH clock transition, is 
transferred to the corresponding output of 
the flip-flop. 

A LOW level on the llifFf input forces all 
outputs LOW, independently of clock or 
data inputs. 

The device is useful for applications 
requiring true outputs only and clock and 
master reset inputs that are common to all 
storage elements. 

174 

7Z931158 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHLI 
propagation delay 

CPto On 
tPLH JiJR to On 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 
capacitance per flip-flop 

GND = 0 V;Tamb =25 °C;tr = tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

14 17 
CL= 15 pF 13 17 
Vee =5 v 

60 54 

3.5 3.5 

notes 1 and 2 17 17 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + E (CL x Vee' x f0 ) where: 

UNIT 

ns 
ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
E (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT174P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT174T: 16-lead mini-pack; plastic (50-16; SOT-109A). 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

1 llifFf asynchronous master reset (active LOW) 

2, 5, 7, 10, 
Qoto05 flip-flop outputs 

12, 15 

3,4,6, 11, 
Doto D5 data inputs 

13, 14 

8 GND ground (0 V) 

9 CP clock input (LOW-to-HIGH, edge-triggered) 

16 Vee positive supply voltage 

8 11 13 14 

Do D1 o, 03 04 05 

CP 

MR 
Oo 01 o, 03 04 05 

7Zl3117 7 10 12 16 

7Z938&B 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT174 

MSI l __ _ 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODES 

!WR CP Dn On 

reset (clear) L x x L 

load "1" H t h H 

load "O" H t I L 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
X = don't care 
t = LOW-to-HIGH CP transition 

7293860 

Fig. 5 Logic diagram. 
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Hex D-type flip-flop with reset; positive-edge trigger 

DC CHARACTERISTICS FOR 74HC 

PC74HC/HCT174 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I CC category: MS I 

AC CHARACTERISTICS FOR 74HC 

GND= 0 V;tr= tf =6 ns;CL = 50pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CP to On 

propagation delay 
tPHL MR to On 

tTHL/ output transition time 
tTLH 

clock pulse width 
tw HIGH or LOW 

master reset pulse 
tw width; HIGH 

removal ti me 
1rem MR to CP 

set-up time 
tsu Dn to CP 

hold time 
th CP to On 

maximum clock pulse 
fmax frequency 

+25 

min. typ. max. 

170 
34 
29 

150 
30 
26 

75 
15 
13 

80 
16 
14 

80 
16 
14 

5 
5 
5 

80 
16 
14 

5 
5 
5 

6 
30 
35 

Tamb ('C) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40 to +85 -40to+125 v 

min. max. min. max. 

215 255 2.0 
43 51 ns 4.5 Fig. 6 
37 43 6.0 

190 225 2.0 
38 45 ns 4.5 Fig. 7 
33 38 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 6 
16 19 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 6 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 7 
17 20 6.0 

5 5 2.0 
5 5 ns 4.5 Fig. 7 
5 5 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 8 
17 20 6.0 

5 5 2.0 
5 5 ns 4.5 Fig. 8 
5 5 6.0 

5 4 2.0 
24 20 MHz 4.5 Fig. 6 
28 24 6.0 
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PC74HC/HCT174 

MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristic:J see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current (61ccl for a unit load of 1 is given in the family specifications. 
To determine alee per Input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

Dn 0.25 
CP 1,30 
M"A' 1.25 

AC CHARACTERISTICS FOR 74HCT 

GND=OV;tr= tf =6ns;CL= 50pF 

Tamb l°Cl TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLI .· propagation delay 
40 50 60 ns 4.5 Fig. 6 

tPLH CP to 0,, 

tPHL 
P!'.2l!!'gation delay 40 50 60 ns 4.5 Fig. 7 

MR to On 

tTHLI output transition time . 15 19 22 ns 4.5 Fig. 6 
tTLH 

tw 
clock pulse width 

20 25 30 ns 4.5 Fig. 6 
HIGH or LOW 

tw 
master reset pulse 20 25 30 ns 4.5 Fig. 7 
width; HIGH 

trem 
removal time 12 15 18 ns 4.5 Fig. 7 
MR to CP 

tsu 
set-up time 16 20 24 ns 4.5 Fig. 8 

Dn to CP 

th 
hold time 5 5 5 ns 4.5 Fig. 8 

CPto Dn 

fmax 
maximum clock pulse 25 20 17 MHz 4.5 Fig. 6 
frequency 
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Hex D-type flip-flop with reset; positive-edge trigger 

AC WAVEFORMS 

-ttfmax-

CP INPUT 

-tw-

an OUTPUT 
-'PHL-~ -'PLHc-

VM(1) 

'---------
tr H L .+- .... - ._tTLH 7293640 

Fig. 6 Waveforms showing the clock (CP) to output (On) 
propagation delays, the clock pulse width, the output 
transition times and the maximum clock pulse frequency. 

CP INPUT 

Dn INPUT 

an OUTPUT \_ 
7293142 

Fig. 8 Waveforms showing the data set-up and hold times 
for the data input (Dn). 

PC74HC/HCT174 

MSI 

--•w-

CP INPUT 

On OUTPUT 

7Z93659 

Fig. 7 Waveforms showing the master reset (MR) pulse width, 
the master reset to output (On) propagation delays and the 
master reset to clock (CP) removal time. 

Note to Fig. 8 

The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Note to AC waveforms 

(1) HC : VM = 50%; v, = GND to Vee· 
HCT: VM = 1.3V; Vr = GND to 3V. 
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PC74HC/HCT182 

MSI 

LOOK-AHEAD CARRY GENERATOR 

FEATURES 

• Provides carry look-ahead across a 
group of four ALU's 

• Multi-level look-ahead for high-speed 
arithmetic operation over long word 
length 

• Output capability: standard 

• •cc category: MSI 

GENERAL DESCRIPTION 

The 74He/HCT182 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC/HCT182 carry look-ahead 
generators accept up to four pairs of 
!!_Ctive LOW carry propa~te_iPo,f1 • .:b. 
P3) and carry generate (Go. G 1. G2, G3) 
signals and an active HIGH carry input 
(en). The devices provide anticipated 
active HIGH carries (en+x. en+y. en+z) 
across four groups of binary adders. 

The "182" also has active LOW carry 
propagate (P) and carry generate (G) 
outputs which may be used for further 
levels of look-ahead. 

The logic equations provided at the 
outputs are: 

Cn+x = Go+ PoCn 
Cn+y = Gl + P1GO + P1P0Cn 
Cn+z = G2 + P2G1 + P2P1GO + P2P1P0Cn 

G -G3 + P3G2 + P3P2G1 + P3P2P1Go 
P = P3P2P1Po 

The "182" can also be used with binary 
ALU's in an active LOW or active HIGH 
input operand mode. The connections to 
and from the ALU to the carry look-ahead 
generator are identical in both cases. 

c, 
182 

Cn+x 

ii 

7293769 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

P!:9pag~ion delay 
tPHLI Pn to P 
tPLH Qr, to !!_ny output 

Pn or Gn 
to any output 

e1 input capacitance 

epo 
power dissipation 
capacitance per package 

GNO = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

CL= 15 pF 
12 15 

Vee= 5 v 17 22 

15 18 

3.5 3.5 

notes 1 and 2 51 51 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi +I: (CL x Vee' x fo) where: 

UNIT 

ns 
ns 

ns 

pF 

pF 

fi = input frequency in MHz CL = output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
:!: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GNO to Vee 
For HCT the condition is V1 = GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT182P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT182T: 16-leadmini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

3, 1, 14,5 Goto G3 carry generate inputs (active LOW) 

4, 2, 15,6 Poto i'3 carry propagate inputs (active LOW) 

7 p carry propagate output (active LOW) 

8 GNO ground (0 V) 

9 Cn+z function output 

10 G carry generate output (active LOW) 

11 Cn+y function output 

12 Cn+x function output 

13 Cn carry input (active HIGH) 

16 Vee positive supply voltage 

CP 

4 3 2 1 15 14 6 6 

Po 
10 

13 c, 
CG 

10 

Cn+x Cn+y Cn+z 

12 11 7Z93770 coo 12 

13 
Cl C01 

C02 

7Z93771 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT182 

MSI 

p 7 

G 10 

7Z93772 

Fig. 4 Functional diagram. 
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Fig. 5 Logic diagram. 



Look-ahead carry generator 

FUNCTION TABLE 

Cn Go Po G1 

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

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

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

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

x x 
x x 
x H 
H H 

x x 
x x 
x L 
L x 

H 
x 
x 
x 
L 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

INPUTS 

i>1 G2 

H 
x 
x 
x 
L 
L 

x H 
H H 
x H 
x H 

x L 
x x 
L x 
L x 

x x 
x H 
H H 
x H 

x x 
x L 
x x 
L x 

x 
H 
x 
x 
L 

i>2 G3 P3 Cn+x 

L 
L 
H 
H 

H 
x 
x 
x 

x 
L 
L 
L 

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

x L x 
x x L 
L x L 
L x L 

x x 
x x 
H x 
x H 
L L 

OUTPUTS 

Cn+y Cn+z 

L 
L 
L 
H 
H 
H 

L 
L 
L 
L 

H 
H 
H 
H 

G 

H 
H 
H 
H 

L 
L 
L 
L 

p 

H 
H 
H 
H 
L 

PC74HC/HCT182 

MSI 
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PC74HC/HCT182 

MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I CC category: MS I 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) 

74HC 
SYMBOL PARAMETER UNIT Vee 

+25 -40to+85 -40to +125 v 

min. typ. max. min. max. min. max. 

tPHLI propagation delay 130 165 195 2.0 
26 33 39 ns 4.5 

tPLH l5n to P 22 28 33 6.0 

tPHLI propagation delay 170 215 255 2.0 
34 43 51 ns 4.5 

tPLH Cn to any output 29 37 43 6.0 

tPHLI 
Pi:?Paga_!!on delay 155 195 235 2.0 

Pn or Gn 31 39 47 ns 4.5 
tPLH to any output 26 33 40 6.0 

tTHLi 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 
tTLH 13 16 19 6.0 
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WAVEFORMS 

Fig. 6 

Fig. 6 

Fig. 6 
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Look-ahead carry generator 

DC CHARACTERISTICS FOR 74HCT 

PC74HC/HCT182 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current IAlccl for a unit load of 1 is given in the family specifications. 
To determine Alec per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

~o. GT. Po, Pi,P2 1.50 

QJ - 0.30 
G2, P3, Cn 1.25 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 
+25 

min. typ. max. 

tPHLI p.r:_opag'!!ion delay 
31 

tPLH Pn to P 

tPHLI propagation delay 
45 

tPLH Cn to any output 

tPHLI 
p.r:_opag'!!!on delay 

Pn or Cn 38 
tPLH to any output 

tTHLI output transition time 15 
tTLH 

AC WAVEFORMS 

Pw cw Gn l" t .. INPUT 

~1PHL---
l VMI" 

r-
ANY 

OUTPUT 
_j 

7Z93774 'THL-1 1- _.I -.tTLH 

Fig. 6 Waveforms showing the input IPn, Cn, Gnl to 
any output propagation delays and the output 
transition times. 

Tamb (°CJ TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40 to+85 -40 to +125 v 

min. max. min. max. 

39 47 ns 4.5 Fig. 6 

56 68 ns 4.5 Fig. 6 

48 57 ns 4.5 Fig. 6 

19 22 ns 4.5 Fig. 6 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HCT: VM = 1.JV; V1 = GND to JV. 
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PC74HC7266 

SSI 

QUAD 2-INPUT EXCLUSIVE-NOR GATE 

FEATURES 

• Output ca pa bi I ity: standard 
• lcc category: SSI 

GENERAL DESCRIPTION 

The 74HC7266 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC7266 provide the 
EXCLUSIVE-NOR function with active 
push-pull output. 

7266 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC 

tPHLi propagation delay CL=15pF 
11 ns 

tPLH nA, nB tony Vee= 5 v 

C1 input capacitance 3.5 pF 
------- --- -- ---------- - - --1 ---

Cpo 
power dissipation 

note 1 18 pF capacitance per gate 

GNO = 0 V; T amb = 25 'C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + ~ (CL x Vee' x f0 ) where: 

fi = input frequency in MHz CL output load capacitance in pF 
fa = output frequency in MHz Vee = supply voltage in V 
1: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC7266P: 14-/ead OIL; plastic (SOT-27). 
PC74HC7266T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 5, 8, 12 1A to 4A data inputs 

2,6,9, 13 1Bto4B data inputs 

3,4, 10, 11 1Y to 4Y data outputs 

7 GNO ground (0 V) 

14 Vee positive supply voltage 

lA 

1B 
., 

2A 

2B 

3A 

3B 

12 4A 

13 4B 11 

7Z93389 7Z93390 

Fig. 2 Logic symbol. Fig. 3 /EC logic symbol. 
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PC74HC7266 

SSI 

Fig. 4 Functional diagram. 

122 Octoboc 19851 

Fig. 5 Logic diagram (one gate). 

FUNCTION TABLE 

INPUTS 

nA nB 

L L 
L H 
H L 
H H 

H =HIGH voltage level 
L = LOW voltage level 

OUTPUT 

nY 

H 
L 
L 
H 



Quad 2-input EXCLUSIVE-NOR gate 

DC CHARACTERISTICS FOR 74HC 

PC74HC7266 

SSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: SSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= If= 6 ns; CL= 50 pF 

SYMBOL PARAMETER 
+25 

min. typ. max. 

IPHLI propagation delay 120 
24 

IPLH nA, nB to nY 
20 

ITHLI 
75 

output transition time 15 
ITLH 13 

AC WAVEFORMS 

~"' '"°' -t.i_ Lt'TLH 
nY OUTPUT vMOJ 

-------
7Z93633 tTHL -

Fig. 6 Waveforms showing the input (nA, nB) 
to output (nY) propagation delays and the 
output transition times. 

Tamb ('C) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to+85 -40 to +125 v 
min. max. min. max. 

150 180 2.0 
30 36 ns 4.5 Fig. 6 
26 31 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 6 
16 19 6.0 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HCT: VM = 1.3 V; V1 = GND to 3 V. 
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PC74HC/HCT365 

MSI 

HEX BUFFER/LINE DRIVER; 3-STATE 

FEATURES 

• Non-inverting outputs 
• Output capability: bus driver 
• •cc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT365 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTLl. They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC/HCT365 are hex non-inverting 
buffer/line drivers with 3-state outputs. 
The 3·state outputs (nYl are controlled by 
the output enable inputs (O'E1. O'E2l. 

A HIGH on O'En causes the outputs to 
assume a high impedance OFF-state. 

The "365" is identical to the "366" but 
has non-inverting outputs. 

365 

7Z93672 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI propagation delay CL=15pF 
8 11 ns 

tPLH nA to nY Vee= 5 v 

C1 input capacitance 3,5 3,5 pf 

Cpo 
power dissipation 
capacitance per buffer notes 1 and 2 32 30 pF 

GNO = 0 V; Tamb = 25 oc; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µ.Wl: 

Po= Cpo x Vee' x fi + L (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pf 
f0 = output frequency in MHz Vee = supply voltage in V 
2: (CL x Vee' x f 0 l =sum of outputs 

2. For HC the condition is V1 = GNO to Vee 
For HCT the condition is V1 = GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT365P: 16-lead OIL; plastic (SOT·38Zl. 
PC74HC/HCT365T: 16-lead mini-pack; plastic (S0-16; SOT·109Al. 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 15 O'E1, O'E2 output enable inputs (active LOW) 

2, 4, 6, 10, 12, 1A to 6A data inputs 
14 

3, 5, 7, 9, 11, 1Y to 6Y data outputs 
13 

8 GNO ground (0 V) 

16 Vee positive supply voltage 

7Z93680 7Z93876 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT365 

MSI 

7Z93881 

Fig. 4 Functional diagram. 
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FUNCTION TABLE 

INPUTS 

~, ~2 nA 

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

H =HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUT 

nY 

L 
H 
z 
z 

Z = high impedance 0 FF-state 

ONE BUFFER/LINE DRIVER 

SIX IDENTICAL CIRCUITS 7293851 

Fig. 5 Logic diagram. 



Hex buffer/line driver; 3-state 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL~ 50 pF 

Tamb (°C) 

74HC 

PC74HC/HCT365 

MSI 

TEST CONDITIONS 

SYMBOL PARAMETER UNIT Vee WAVEFORMS 
+25 -40to +85 -40 to +125 

min. typ. max. min. max. min. max. 

propagation delay 110 140 165 
tPHLI 22 28 33 ns 
tPLH nA to nY 19 24 28 

3-state output enable time 
150 190 225 

tPZHI 30 38 45 ns 
tPZL OEn to nY 26 33 38 

3-state output disable time 150 190 225 
tPHZI 30 38 45 ns 
tPLZ OEn to nY 26 33 38 

60 75 90 
tTHLI output transition time 12 15 18 ns 
tTLH 10 13 15 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 
Output capability: bus driver 
Ice category: MSI 

Note to HCT types 

v 

2.0 
4.5 Fig. 6 
6.0 

2.0 
4.5 Fig. 7 
6.0 

2.0 
4.5 Fig. 7 
6.0 

2.0 
4.5 Fig. 6 
6.0 

The value of additional quiescent supply current (<llccl for a unit load of 1 is given in the family specifications. 
To determine <lice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

OE1 1.00 
OE2 0.90 
nA 1.00 
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PC74HC/HCT365 

MSI 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nA to nY 

tpzH/ 3:ililte output enable time 
tpzL OEn to nY 

tpHzl 3-state output disable time 
tpLz OEn to nY 

tTHLI output transition time 
tTLH 

AC WAVEFORMS 

nY OUTPUT 

7293690 tTHL --

+25 

min. typ. 

_j 

Fig. 6 Waveforms showing the input (riA) 
to output (nY) propagation delays and 
the output transition times. 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HeT: VM = 1.3V; V1 = GND to 3V. 

max. 

25 

35 

35 

12 

Tamb (°C) 

74HCT 

-40to +85 

min. max. 

31 

44 

44 

15 

-40 to +125 

min. 

OEn 
INPUT 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7Z93691 

max. 

38 

53 

53 

18 

10% 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
v 

ns 4.5 Fig. 6 

ns 4.5 Fig. 7 

ns 4.5 Fig. 7 

ns 4.5 Fig. 6 

.,.tpzH-

'"''""_l_ootpo" enabled disabled 
--outputs 

enabled 

Fig. 7 Waveforms showing the 3-state enable 
and disable times. 



PC74HC/HCT366 

MSI 

HEX BUFFER/LINE DRIVER; 3-STATE; INVERTING 

FEATURES 

• Inverting outputs 
• Output capability: bus driver 

• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT366 are high-speed 
Si ·gate CMOS devices and are pin 
compatible with low power Schottky 
TTL ILSTTL). They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC/HCT366 are hex inverting 
buffer/line drivers with 3-state outputs. 
The 3-state outputs lnY) are controlled 
by the output enable inputs 10101. 0102). 

A HIGH on OEn causes the outputs to 
assume a high impedance OFF-state. 

The "366" is identical to the "365" but 
has inverting outputs. 

366 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI propagation delay CL= 15pF 10 12 ns 
tPLH nA to nY Vee= 5 v 

C1 input capacitance 3.5 3.5 pF 

CpD 
power dissipation 

notes 1 and 2 30' 31 pF capacitance per buffer 

GND = 0 V; Tamb = 25 OC; tr= tf = 6 ns 

Notes 

1. CPD is used to determine the dynamic power dissipation (Po in µW): 

Po= CPD x Vee' x fi + L (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
:!.: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT366P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT366T: 16-lead mini-pack; plastic IS0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 15 ill1.M2 output enable inputs (active LOW) 

2, 4, 6, 10, 12, 1A to6A data inputs 
14 

3, 5, 7, 9, 11, 1Y to 6Y data outputs 
13 

8 GND ground (0 V) 

16 Vee positive supply voltage 

2~3 

7Z93682 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT366 

MSI 

Fig. 4 Functional diagram. 

October 1985 

FUNCTION TABLE 

INPUTS 

OE1 OE2 nA 

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

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUT 

nY 

H 
L 
z 
z 

Z = high impedance OFF-state 

ONE BUFFER/LINE DRIVER 

SIX IDENTICAL CIRCUITS 

Fig. 5 Logic diagram. 



Hex buffer/line driver; 3-state; inverting 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; Cl= 50 pF 

Tamb (°C) 

74HC 

PC74HC/HCT366 

MSI 

TEST CONDITIONS 

SYMBOL PARAMETER UNIT Vee WAVEFORMS 
+25 -40 to +85 -40to +125 v 

min. typ. max. min. max. min. max. 

tPHLI propagati2n delay 125 155 190 2.0 
25 31 38 ns 4.5 

tPLH nA to nY 21 26 32 6.0 

tpzH/ 3-state output enable time 150 190 225 2.0 
30 38 45 ns 4.5 

tPZL OEn to nY 26 33 38 6.0 

tpHz/ ~tate ouiput disable time 
150 190 225 2.0 
30 38 45 ns 4.5 

tPLZ OEn to nY 26 33 38 6.0 

tTHLI 
60 75 90 2.0 

output transition time 12 15 18 ns 4.5 
tTLH 10 13 15 6.0 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

Note to HCT types 

Fig. 6 

Fig. 7 

. Fig. 7 

Fig. 6 

The value of additional quiescent supply current (L11cc) for a unit load of 1 is given in the family specifications. 
To determine L11cc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

~1 1.00 
OE2 0.90 
nA 1.00 
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PC74HC/HCT366 

MSI 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagat!2n delay 
tPLH nA to nY 

tpzH/ 3-state output enable time 
tpzL OEn to nY 

tpHz/ 3-state output disable time 
tpLz OEn to nY 

trHLI output transition time 
tTLH 

AC WAVEFORMS 

+25 

min. typ. max. 

30 

35 

35 

12 

,.,~, ~""" l 
,, 00""' -···1.__VMl1-I --··1~ 
7Z93689 'THL J)_ 'TLH 

132 

Fig. 6 Waveforms showing the input (nA) 
to output (nY) propagation delays and 
the output transition times. 

Note to AC waveforms 

(1) HC: VM=50%;V1=GNDtoVcc· 
HCT: VM = 1.3 V; V1 = GND to 3V. 

October 1985 

Tamb (°C) 

74HCT 

-40to +85 

min. max. 

38 

44 

44 

15 

-40 to +125 

min. max. 

1 

OEn 
INPUT 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7Z93691 

45 

53 

53 

18 

10% 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
v 

ns 4.5 Fig. 6 

ns 4.5 Fig. 7 

ns 4.5 Fig. 7 

ns 4.5 Fig. 6 

_,, 

I 
VMltJ 

O"'P"" -- O"'P"U --O"'P"U 
enabled disabled enabled 

Fig. 7 Waveforms showing the 3-state enable 
and disable times. 



PC74HC/HCT367 

MSI 

HEX BUFFER/LINE DRIVER; 3-STATE 

FEATURES 

• Non-inverting outputs 
• Output capability: bus driver 
• •cc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT367 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL(LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT367 are hex non-inverting 
buffer/line drivers with 3-state outputs. 
The 3-state outputs ( n Y) are controlled 
by the output enable inputs (1~. 2~). 

A H I G H on n~ causes the outputs to 
assume a high impedance OFF-state. 

The "367" is identical to the "368" but 
has non-inverting outputs. 

367 

7Z93874 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI propagation delay CL= 15pF 8 11 ns 
tPLH nA to nY Vee= 5V 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 32 33 pF capacitance per buffer 

GND = 0 V; Tamb = 25 DC; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + t (CL x Vee' x fol where: 
fi = input frequency in MHz CL = output load capacitance in pF 
f 0 = output frequency in MHz Vee = supply voltage in V 
:E (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is VI= GND to Vee 
For HCT the condition is VI= GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT367P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT367T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

1, 15 1m:,2m: output enable inputs (active LOW) 

2, 4, 6, 10, 12, 
1Ato6A data inputs 14 

3, 5, 7, 9, 11, 1Yto6Y data outputs 13 

8 GND ground (0 V) 

16 Vee positive supply voltage 

7293884 
7Z93678 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 



PC74HC/HCT367 

MSI 

7Z93885 

Fig. 4 Functional diagram. 
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FUNCTION TABLE 

INPUTS 

ni:rE nA 

L L 
L H 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUTS 

nY 

L 
H 
z 

Z =high impedance OFF-state 

ONE BUFFER/ LINE DRIVER 

SIX IDENTICAL CIRCUITS 7Z93853 

Fig. 5 Logic diagram. 



Hex buffer/line driver; 3-state 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics'', section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) 

74HC 

PC74HC/HCT367 

MSI 

TEST CONDITIONS 

SYMBOL PARAMETER UNIT Vee WAVEFORMS 
+25 -40to +85 -40 to +125 v 

min. typ. max. min. max. min. max. 

propagation delay 
110 140 165 2.0 

tPHLI 22 28 33 ns 4.5 
tPLH nA to nY 23 24 28 6.0 

tPZHI 3-state output enable time 
150 190 225 2.0 
30 38 45 ns 4.5 

tPZL nOE to nY 26 33 38 6.0 

tPHZI 3-s~e output disable time 175 220 265 2.0 
35 44 53 ns 4.5 

tPLZ nOE to nY 30 37 45 6.0 

tTHLI 
60 75 90 2.0 

output transition time 12 15 18 ns 4.5 
tTLH 10 13 15 6.0 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

Note to HCT types 

Fig. 6 

Fig. 7 

Fig. 7 

Fig. 6 

The value of additional quiescent supply current (~lccl for a unit load of 1 is given in the family specifications. 
To determine ~Ice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

10E 1.00 
20E 0.90 
nA 1.00 
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PC74HC/HCT367 

MSI 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

min. 

tPHLI propagation delay 
tPLH nA to nY 

tpzHI 3-state output enable time 
tpzL nO'E" to nY 

tpHz/ 3-state output disable time 
tpLz nOE to nY 

tTHLf output transition time 
tTLH 

AC WAVEFORMS 

+25 

typ. 

nA INPUT \~M_''_' _____ _./ 

t'PHL- '1_1PLH -

max. 

25 

35 

35 

12 

-----.11 ~ 

nY OUTPUT 

7293890 1THL..i ,_ 

Fig. 6 Waveforms showing the input (nA) 
to output (n Y) propagation delays and 
the output transition times. 

Note to AC waveforms 

(1) HC : VM = 50%; V1 = GND to Vee· 
HeT: VM=1.3V;V1=GNDto3V. 
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Tamb (°C) 

74HCT 

-40to+ 85 

min. max. 

31 

44 

44 

15 

--40 to +125 

min. max. 

38 

53 

53 

18 

nOE 
INPUT 

OUTPUT 
LOW-to-OFF 
OFF·to·LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7293688 

_,, 

10% 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
v 

ns 4.5 Fig. 6 

ns 4.5 Fig. 7 

ns 4.5 Fig. 7 

ns 4.5 Fig. 6 

-·· 
90% 

VMl1l 

I VMlll 

outpuU -- outputs _ outputs 
enabled disabled enabled 

Fig. 7 Waveforms showing the 3-state enable 
and disable times. 



PC74HC/HCT368 

MSI 

HEX BUFFER/LINE DRIVER; 3-STATE; INVERTING 

FEATURES 

• Inverting outputs 
• Output capability: bus driver 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT368 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL ( LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT368 are hex inverting 
buffer/line drivers with 3-state outputs. 
The 3-state outputs ( n Y) are control led 
by the output enable inputs (1CTI:, 2CTI:). 

A HIGH on nOE causes the outputs to 
assume a high impedance OFF-state. 

The "368" is identical to the "367" but 
has inverting outputs. 

368 

7Z93675 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 
"""'. 

tpHLI propagation delay CL= 15pF 
8 9 ns 

tPLH nA to nY Vee= 5 v 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 30 30 pf capacitance per buffer 

GND = 0 V; Tamb = 25 oc; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + ~ (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
f 0 = output frequency in MHz Vee = supply voltage in V 
~ (CL x Vee' x f0 l =sum of outputs 

2. For HC the condition is VJ= GND to Vee 
For HCT the condition is VJ= GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT368P: 16-lead OIL; plastic (SOT-38Zl. 
PC74HC/HCT368T: 16-lead mini-pack; plastic (S0-16; SOT-109Al. 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 15 101:, 201: output enable inputs (active LOW) 

2, 4, 6, 10, 12, 
1A to 6A data inputs 

14 

3, 5, 7, 9, 11, 1Y to 6Y data outputs 
13 

8 GND ground (0 V) 

16 Vee positive supply voltage 

2~3 

13 

7Z93686 7293679 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT368 

MSI 

7Z93687 

Fig. 4 Functional diagram. 
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FUNCTION TABLE 

INPUTS 

nOE nA 

L L 
L H 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X =don't care 

OUTPUTS 

nV 

H 
L 
z 

Z =high impedance OFF-state 

ONE BUFFER/LINE DRIVER 

2'1 

3Y 

SIX IDENTICAL CIRCUITS 7Z93854 

Fig. 5 Logic diagram. 



Hex buffer/line driver; 3-state; inverting 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 
Output capability: bus driver 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

PC74HC/HCT368 

MSI 

Tamb (°C) TEST CONDITIONS 

74HC 
SYMBOL PARAMETER UNIT Vee 

+25 -40to+85 -40 to +125 v 
min. typ. max. min. max. min. max. 

g5 120 145 2.0 
tPHLI propagati~n delay 19 24 29 ns 4.5 
tPLH nA to nY 16 20 25 6.0 

150 190 225 2.0 
tpzH/ 3-state outfl.Ut enable time 30 38 45 ns 4.5 
tPZL nOE to nY 26 33 38 6.0 

150 190 225 2.0 
tpHz/ 3-state ou1£ut disable time 30 38 45 ns 4.5 
tPLZ nOEto nY 

26 33 38 6.0 

60 75 90 2.0 
tTHLI output transition time 12 15 18 ns 4.5 
tTLH 10 13 15 6.0 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 
Output capability: bus driver 
Ice category: MSI 

Note to HCT types 

WAVEFORMS 

Fig. 6 

Fig. 7 

Fig. 7 

Fig. 6 

The value of additional quiescent supply current (<ilccl for a unit load of 1 is given in the family specifications. 
To determine <lice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

10E 1.00 
20E 0.90 
nA 1.00 
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PC74HC/HCT368 

MSI 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pf 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nA to n'i' 

tpzH/ 3-state out_2ut enable time 
tpzL nOE to nY 

tpHz/ 3-state out£ut disable time 
tpLz nOE to nY 

tTHL/ 
output transition ti me tTLH 

AC WAVEFORMS 

+25 

min. typ. max. 

25 

35 

35 

12 

nA INPUT 

{·~] L"t" n'Y OUTPUT VM!1l 

7Z93BB9 1THL --

Fig. 6 Waveforms showing the input (nA) 
to output (nY) propagation delays and 
the output transition times. 

Note to AC waveforms 

(1) HC: VM=50%;V1=GNDtoVcc· 
HCT: VM = 1.3 V; V1 = GND to 3 V. 

140 October 1985 

Tamb (°C) 

74HCT 

-40to +85 

min. max. 

31 

44 

44 

15 

-40 to +125 

min. max. 

nOE 
INPUT 

OUTPUT 

LOW-to-OFF 
OFF-to· LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7293688 

38 

53 

53 

18 

_., 

10% 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
v 

ns 4.5 Fig. 6 

ns 4.5 Fig. 7 

ns 4.5 Fig. 7 

ns 4.5 Fig. 6 

90% 

yM(lf 

I 
VMlll 

outputs -- outputs --outputs 
enabled disabled enabled 

Fig. 7 Waveforms showing the 3-state enable 
and disable·times. 



PC74HC/HCT390 

MSI 

DUAL DECADE RIPPLE COUNTER 

FEATURES 

• Two BCD decade or bi-quinary 
counters 

• 0 ne package can be configured 
to divide-by-2, 4, 5, 10, 20, 25, 
50 or 100 

• Two master reset inputs to clear 
each decade counter individually 

• Output capability: standard 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT390 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT390 are dual 4-bit 
decade ripple counters divided into four 
separately clocked sections. The counters 
have two divide-by-2 sections and two 
divide-by-5 sections. These sections are 
normally used in a BCD decade or 
bi-quinary configuration, since they share 
a common master reset input (nMR). 
If the two master reset inputs (1MR and 
2MR) are used to simultaneously clear 
all 8 bits of the counter, a number of 
counting configurations are possible 
within one package. The separate clocks 
(n<::Po and nCP1) of each section allow 
ripple counter or frequency division 
applications of divide-by-2, 4, 5, 10, 20, 
25, 50 or 100. 

(continued on next page) 

390 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

propagation delay 
nCPo to nOo 14 17 ns 
nCl51 to nQ1 15 18 ns 

tPHLI n~1 to nQ2 CL=15pF 21 26 ns 
tPLH nCP1 to nQ3 Vee= 5 v 15 18 ns 

nCPo to nQ2 32 39 ns 
MR to On 16 18 ns 

fmax 
maximum clock frequency 58 58 MHz 

nCPo. nCP 1 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 21 22 pF capacitance per counter 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µ.W): 

Po= Cpo x Vee' x fi + l: (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
:!: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT390P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT390T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

1,16--() nCP0 
72 

000 J- 3, 13 

r- nMR 

4, 12 ro nCP1 
+5 oo1 l-5,11 

002 t- 6, 10 

2, 14 ~nMR 003 I- 7,9 

7Z93776.1 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 

( Ootobec 1985 141 



PC74HC/HCT390 

MSI 

1, 15 

4, 12 

2, 14 

nBPo 

.-
ncP, 

oMR 

+2 ~ ~ COUNTER 

~ ~ 
+5 ~ ~ 

COUNTER 

~ F 

7Z93778 

Fig. 4 Functional diagram. 

PIN DESCRIPTION 

PINNO. SYMBOL 

1, 15 1eP0, 2Ci50 

2, 14 1MR, 2MR 

3,5,6, 7 10()to103 

4, 12 1eP1. 2eP1 

B GND 

13, 11, 10,9 20oto203 

16 Vee 

BCD COUNT SEQUENCE FOR 
1/2 THE "390" 

OUTPUTS 
COUNT 

Oo a1 02 

0 L L L 
1 H L L 
2 L H .L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 

Note 

Output Oo connected to nCP1 with 
counter input on nCPo. 

H =HIGH voltage level 
L = LOW voltage level 

142 Octobe• 1986 I 

NAME AND FUNCTION 

clock input divide-by-2 section (HIGH-to-LOW, 
edge-triggered) 

asynchronous master reset inputs (active HIGH) 

flip-flop outputs 
clock input divide-by-5 section (HIGH-to-LOW, 
edge triggered) 

ground (0 V) 
flip-flop outputs 

positive supply voltage 

Bl-QUINARV COUNT SEQUENCE 
FOR 1/2 THE "390" 

OUTPUTS 
COUNT 

03 Oo a, 02 03 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

0 L L L 
1 L H L 
2 L L H 
3 L H H 
4 L L L 
5 H L L 
6 H H L 
7 H L H 
8 H H H 
9 H L L 

Note 
Output 03 connected to nCPo with 
counter input on neP1. 

L 
L 
L 
L 
H 
L 
L 
L 
L 
H 

GENERAL DESCRIPTION (Cont'd,) 

Each section is triggered by the HIGH-to
LOW transition of the clock inputs 
(nCPo and neP1 ). 
For BCD decade operation, the nOo 
output is connected to the nCP1 input of 
the divide-by-5 section. For bi-quinary 
decade operation, the n03 output is 
connected to the nCPo input and nOo 
becomes the decade output. 

The master reset inputs (1 MR and 2MR) 
are active HIGH asynchronous inputs to 
each decade counter which operates on 
the portion of the counter identified by 
the "1" and "2" prefixes in the pin 
configuration. A HIGH level on the nMR 
input overrides the clocks and sets the 
four outputs LOW. 



Dual decade ripple counter 

Fig. 5 Logic diagram 
(one counter). 

PC74HC/HCT390 

MSI 
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MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
lcc category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nCPoto nOo 

tPHL/ propagation delay 
tPLH nCP1 to n01 

tPHLI propagation delay 
tPLH nCP1 to n02 

tPHLI propagation delay 
tPLH nCJ51 to n03 

tPHLI propagation delay 
tPLH nMR to nOn 

tTHL/ output transition time 
tTLH 

clock pulse width 
tw nCPo, nCP1 

master reset pulse width 
tw nMR 

removal time 
trem nMR to nCPn 

maximum clock pulse 
fmax frequency 

nCPo. neP1 

144 Octob" 19851 

+25 

min. typ. max. 

145 
29 
25 

155 
31 
26 

210 
42 
36 

155 
31 
26 

165 
33 
28 

75 
15 
13 

90 
18 
15 

100 
20 
17 

75 
15 
13 

5 
27 
32 

Tamb (°C) 

74HC 
UNIT Vee 

-40to +85 -40to+125 v 
min. max. min. max. 

180 220 2.0 
36 44 ns 4.5 
31 38 6.0 

195 235 2.0 
39 47 ns 4.5 
33 40 6.0 

265 315 2.0 
53 63 ns 4.5 
45 54 6.0 

195 235 2.0 
39 47 ns 4.5 
33 40 6.0 

205 250 2.0 
41 50 ns 4.5 
35 43 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

115 135 2.0 
23 27 ns 4.5 
20 23 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

4 4 2.0 
22 18 MHz 4.5 
25 21 6.0 

TEST CONDITIONS 

WAVEFORMS 

Fig. 6 

Fig. 6 

Fig. 6 

Fig. 6 

Fig. 7 

Fig. 6 

Fig. 6 

Fig. 7 

Fig. 7 

Fig. 6 
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DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications''. 

Output capability: standard 
tee category: MSI 

Note to HCT types 

PC74HC/HCT390 

MSI 

The value of additional quiescent supply current (.II.I eel for a unit load of 1 is given in the family specifications. 
To determine .II.Ice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

n~o 0.45 
nCP1. nMR 0.60 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH nCPoto nao 

tPHLI propagation delay 
tPLH nCl51 to na1 

tPHLI propagation delay 
tPLH nCP1 to n02 

tPHL/ propagation delay 
tPLH neJl1 to nQ3 

tPHLI propagation delay 
tPLH nMR to nan 

!THLI output transition time 
!TLH 

tw 
clock pulse width 

nCPo. nCP1 

tw 
master reset pulse width 

nMR 

trem 
removal time 

nMR to nCl'n 

maximum clock pulse 
fmax frequency 

nCP0, nCP'1 

+25 

min. typ. max. 

34 

38 

51 

38 

36 

15 

18 

15 

15 

27 

Tamb l°C) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to+125 v 
min. max. min. max. 

43 51 ns 4.5 Fig. 6 

48 57 ns 4.5 Fig. 6 

64 77 ns 4.5 Fig. 6 

48 57 ns 4.5 Fig. 6 

45 54 ns 4.5 Fig. 7 

19 22 ns 4.5 Fig. 6 

23 27 ns 4.5 Fig. 6 

19 22 ns 4.5 Fig. 7 

19 22 ns 4.5 Fig. 7 

22 18 MHz 4.5 Fig.6 
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146 

AC WAVEFORMS 

- 1/fmax-

nCii0 INPUT 

'""t 
~ -+-tTLH 

nQ 0 OUTPUT 

7Z93781 

Fig. 6 Waveforms showing the clock (nCl5nl to 
output (nOnl propagation delays, the clock pulse width, 
the output transition times and the maximum clock frequency. 

Note to AC waveforms 

(1) He : VM = 50%; Vi= GND to Vee· 
HeT: VM=1.3V;V1=GNDto3V. 

Octobe' 19851 

• nMR INPUT VMlll 

-tw-

n'CP0 INPUT 

n0 0 OUTPUT ""'l VM!tl I 
7Z93780 

Fig. 7 Waveforms showing· the master reset (nMR) pulse width, 
the master reset to output (nOnl propagation delays and 
the master reset to clock (nCPnl removal time. 



___ J PC74HC/HCT564 

MSI 

OCTAL D-TYPE FLIP-FLOP; POSITIVE-EDGE TRIGGER; 3·STATE; INVERTING 

FEATURES 

• 3-state inverting outputs for 
bus oriented applications 

• B·bit positive-edge triggered 
register 

• Common 3-state output enable input 
• Independent register and 3-state 

buffer operation 
• Output capability: bus driver 
• •cc category: MSI 

GENERAL DESCRIPTION 

The 7 4HC/HCT564 are high-speed 
Si-gate CMOS devices and are pin 
compatible with low power Schottky 
TTL (LSTTL). They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT564 are octal D·type 
flip-flops featuring separate 0-type inputs 
for each flip-flop and inverting 3-stata 
outputs for bus oriented application!:._ 
A clock (CP) and an output enable (OE) 
input are common to all flip-flops. 

The 8 flip-flops will store the state of 
their individual 0-inputs that meet the 
set-up and hold times requirements on the 
LOW-to-HIGH CP transition. 
When 0 E is LOW, the contents of the 
8 flip-fu!ps are available at the outputs. 
When OE is HIGH, the outputs go to the 
high impedance OFF-stata. Operation of 
the OE input does not affect the state of 
the flip-flops. 

The "564" is functionally identical to 
the "574", but has inverting outputs. 
The "564" is functionally identical to 
the "534", but has a different pinning. 

564 

7Zl3712 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CP to Cln 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per flip-flop 

GND = 0 V;Tamb =25 °C;tr = tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

·--
CL= 15 pf 15 16 

Vee= 5 v 
60 54 

3.5 3.5 

notes 1 and 2 30 30 

1. Cpo is used to determine the dynamic power dissipation (Po in itWI: 

Po= Cpo x Vee' x fi + :i: (CL x Vee' x fol where: 

UNIT 

ns 

MHz 

pf 

pf 

fi = input frequency in MHz CL = output load capacitance in pf 
f0 = output frequency in MHz Vee = supply voltage in V 
E (CL x Vee' x f0 1 =sum of outputs 

2. For HC the condition is VI= GND to VCC 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT564P: 20-lead OIL; plastic (SOT-146). 
PC74HC/HCT564T: 20-lead mini-pack; plastic (S0-20; SOT-163A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1 rn: 3-state output enable input (active LOW) 
2, 3,4,5, 

Doto 07 data inputs 6, 7,8,9 

10 GND ground (0 VI 
11 CP clock input (LOW-to-HIGH, edge-triggered) 
19, 18, 17, 16, 

Clo to Cl7 3-state flip-flop outputs 15, 14, 13, 12 

20 Vee positive supply voltage 

11 

CP 
Do 19 

o, 18 

o, 17 

03 16 

04 16 

05 14 

05 13 

07 
OE 

12 

7Zlil3783 7ZD3784 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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FUNCTION TABLE 

INPUTS INTERNAL OUTPUTS 
OPERATING MODES FLIP-FLOPS OE CP Dn lio ti> il7 

load and read L t I L H 
register L t h H L 

load register and H t I L z 
disable outputs H t h H z 

H = HIGH voltage level 
h =HIGH volt8!18 level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I =LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 

m•m Z = high impedance OFF-state 
t = LOW-to-HIGH clock transition 

Fig. 4 Functional diagram. 

7ZB7482 

Fig. 5 Logic diagram. 
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Octal D-type flip-flop; positive-edge trigger; 3-state; inverting 

DC CHARACTERISTICS FOR 74HC 

PC74HC/HCT564 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND=OV:tr= tf =6ns;CL = 50pF 

SYMBOL PARAMETER 

IPHL/ propagation delay 
tPLH CP to O:n 

tpzH/ 3-state output enable ti me 
tpzL <JE to On 

tpHz/ 3-state O_.\!tput disable ti me 
tPLZ OE to On 

tTHLI output transition time 
tTLH 

clock pulse width 
tw HIGH or LOW 

set-up time 
tsu Dn to CP 

hold time 
th Dn to CP 

maximum clock pulse 
fmax frequency 

+25 

min. typ. max. 

165 
33 
28 

175 
35 
30 

150 
30 
26 

60 
12 
10 

80 
16 
14 

80 
16 
14 

5 
5 
5 

6 
30 
35 

Tamb l°C) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to +85 -40to+125 v 
min. max. min. max. 

205 250 2.0 
41 50 ns 4.5 Fig. 6 
35 43 6.0 

220 265 2.0 
44 53 ns 4.5 Fig.8 
37 45 6.0 

190 225 2.0 
38 45 ns 4.5 Fig. 8 
33 38 6.0 

75 90 2.0 
15 18 ns 4.5 Fig. 6 
13 15 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 6 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 7 
17 20 6.0 

5 5 2.0 
5 5 ns 4.5 Fig. 7 
5 5 6.0 

5 4 2.0 
24 20 MHz 4.5 Fig. 6 
28 24 6.0 
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MSI l __ _ 
DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: bus driver 
Ice category: MSI 

Note to HCT types 
The value of additional quiescent supply current (&Ice) for a unit load of 1 is given in the family specifications. 
To determine &Ice per input, multiply this value by the unit loed coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

OE 0.80 
Doto D1 0.25 
CP 1.00 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°CI TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to +85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLI propagation delay 35 44 53 ns 4.5 Fig. 6 
tPLH CP to On 

tpzH/ 3-state output enable time 35 44 53 ns 4.5 Fig. 8 
tpzL OE to On 

tpHz/ 3-state output disable ti me 30 38 45 ns 4.5 Fig. 8 
tpLz OE to On 
tTHLI 

output transition time 12 15 18 4.5 Fig. 6 
tTLH 

ns 

tw 
clock pulse width 20 25 30 ns 4.5 Fig. 6 

HIGH or LOW 

tsu 
set-up time 20 26 30 ns 4.5 Fig. 7 

Dn to CP 

th 
hold time 5 5 5 ns 4.5 Fig. 7 

Dn to CP 

fmax 
maximum clock pulse 26 20 17 MHz 4.5 Fig. 6 
frequency 



Octal D-type flip-flop; positive-edge trigger; 3-state; inverting PC74HC/HCT564 

MSI 

AC WAVEFORMS 

-1/fmax-

CP INPUT 

Qn OUTPUT 

Fig. 6 Waveforms showing the clock (eP) to output (On) 
propagation delays, the clock pulse width, the output 
transition times ~nd the maximum clock pulse frequency. 

90% 

iJE INPUT VMl1J 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

7Z93786 

10% 

I 
VM(l) 

outputs - _--,"-''_"_" ___ __, - outputs 

enabled disabled enabled 

Fig. 8 Waveforms showing the 3-state enable and disable 
times. 

CP INPUT 

Dn INPUT 
m~::: .. ,,...'"~ ]1 

Qn OUTPUT 

7293787 r 
Fig. 7 Waveforms showing the data set·up and hold times 
for the data input (Dnl· 

Note to Fig. 7 
The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Note to AC waveforms 

(1) HC : VM = 50%; V1 = GND to Vee· 
HeT: VM = 1.3 V; V1 = GND to 3 V. 
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MSI 

8-BIT SHIFT REGISTER WITH INPUT LATCHES 

FEATURES 

• 8-bit parallel input latches 
• Shift register has direct overriding 

load and clear 
• Output capability: standard 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT7597 are high-speed Si-gate 
CMOS devices and are pin compatible with 
low power Schottky TTL (LSTTL)_ They 
are specified in compliance with JED EC 
standard no. 7. 

The 74HC/HCT7597 both consist of an 
8-bit storage latch feeding a parallel-in, 
serial-out 8-bit shift register. 

When LE is HIGH, data at the Dn inputs 
enter the latches. In this condition the 
latches are transparent, i.e. a latch output 
will change state each time its corresponding 
0-input changes. 

When LE is LOW the latches store the 
information that was present at the D-inputs, 
a set-up time preceding the HIGH-to-LOW 
transition of LE. 

The shift register has a positive edge
triggered clock, direct load (from storage) 
and clear inputs. 

7597 

7293802 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

propagation delay 

tPHLI 
SHcp too 
LE to 0 

tPLH PL to Q 

D7 to Q 

fmax 
maximum clock frequency 

SHcp 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per package 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 
Notes 

TYPICAL 
CONDITIONS 

HC HCT 

15 17 
22 27 

CL= 15 pF 19 23 
Vee= 5 v 19 24 

60 60 

3.5 3.5 

29 30 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + L (CL x Vee' x fo) where: 

UNIT 

ns 
ns 
ns 
ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
~ (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 
PC74HC/HCT7597P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT7597T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. 

8 

9 

10 

11 

12 

13 

14 

15, 1, 2, 3, 
4, 5,6, 7 

16 

7293803 

INPUT 

LATCHES 

SYMBOL 

GND 
Q 

MR 

SHcp 

LE 

PC 
Ds 

Do to D7 

Vee 

8-BIT 

SHIFT 

REGISTER 

PC 
13 11 

Fig. 2 Logic symbol. 

NAME AND FUNCTION 

ground (0 V) 

serial data output 

asynchronous reset input (active LOW) 

shift clock input (LOW-to-HIGH, edge-triggered) 

latch enable input (active HIGH) 

parallel load input (active LOW) 

serial data input 

parallel data inputs 

positive supply voltage 

7293804 

Fig. 3 I EC logic symbol. 
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1 o, 

3 03 
INPUT 

4 D4 LATCHES 

5 05 

6 °. 

S·BIT 
SHIFT 

REGISTER 

Fig. 4 Functional diagram. 
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FUNCTION TABLE 

LE SHcp 

H x 

H x 

L x 

x x 

x x 

x x 

x t 

H =HIGH voltage level 
L = LOW voltage level 
X =don't care 

PI 

x 

L 

L 

L 

L 

H 

H 

t =LOW-to-HIGH CP transition 

MR FUNCTION 

x data loaded to input latches 

H data loaded from inputs to shift register 

H stored data loaded to shift register 

H 
data transferred from input latches to 
shift register 

L 
invalid logic, state of shift register 
indeterminate when signals removed 

L shift register cleared 

H shift register clocked 
On = On-1, Oo = Ds 



8-bit shift register with input latches 

Fig. 5 Logic diagram. 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

a 

PC74HC/HCT7597 

MSI 



PC74HC/HCT7597 

MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH SHcpto a 

tPHL 
propagation delay 
Mfftoa 

tPHLI propagation delay 
tPLH LE to Q 

tPHLI p~gation delay 
tPLH PLtoQ 

tPHLI propagation delay 
tPLH D7toQ 

tTHLI output transition time 
tTLH 

tw 
SHcp pulse width 

HIGH or LOW 

tw 
LE pulse width 

HIGH 

tw 
MR pulse width 

LOW 

tw 
l'I pulse width 

HIGH or LOW 

trem 
removal time 

i'iffi"to SHcp 

trem 
removal time 

i'iffi" to l'I 

tsu 
set-up time 

Dn to LE 

tsu 
set-up time 

Dsto SHcp 

tsu 
set-up time 
l'I to SHcp 

+25 

min. typ. max. 

175 
35 
30 

175 
35 
30 

250 
50 
43 

190 
38 
32 

190 
38 
32 

75 
15 
13 

80 
16 
14 

80 
16 
14 

80 
16 
14 

80 
16 
14 

50 
10 
9 

100 
20 
17 

80 
16 
14 

80 
16 
14 

80 
16 
14 

Tamb (°C) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to +85 -40to+125 v 
min. max. min. max. 

220 265 2.0 
44 53 ns 4.5 Fig. 6 
37 4~ 6.0 

220 265 2.0 
44 53 ns 4.5 Fig. 7 
37 45 6.0 

315 375 2.0 
63 75 ns 4.5 Fig. 8 
54 64 6.0 

240 285 2.0 
48 57 ns 4.5 Fig. 9 
41 48 6.0 

240 285 2.0 
48 57 ns 4.5 Fig. 10 
41 48 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 9 
16 19 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 6 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 8 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 7 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 9 
17 20 6.0 

65 75 2.0 
13 15 ns 4.5 Fig. 11 
11 13 6.0 

125 150 2.0 
25 30 ns 4.5 
21 26 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 12 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 12 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 



8-bit shift register with input latches 

AC CHARACTERISTICS FOR 74HC (Continued) 

Tamb (OC) 

74HC 
SYMBOL PARAMETER UNIT Vee 

+25 -40to +85 -40to+125 v 
min. typ. max. min. max. min. max. 

hold time 4 4 4 2.0 
th Dn to LE 

4 4 4 ns 4.5 
4 4 4 6.0 

hold time 2 2 2 2.0 
th Dsto SHcp 

2 2 2 ns 4.5 
2 2 2 6.0 

hold time 2 2 2 2.0 
th PL to SHcp 

2 2 2 ns 4.5 
2 2 2 6.0 

maximum pulse frequency 6 5 4 2.0 
fmax 30 24 20 MHz 4.5 

SHcp 35 28 24 6.0 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics''. section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

PC74HC/HCT7597 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 12 

Fig. 12 

Fig. 6 

The value of additional quiescent supply current (11 lccl for a unit load of 1 is given in the family specifications. 
To determine II Ice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

Ds 0.25 

~.MR', 0.40 

LE,SHcp 
1.50 
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PC74HC/HCT7597 

MSI 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH SHcpto o 

tPHL 
propagation delay 
MRtoO 

tPHLI propagation delay 
tPLH LE to 0 

tPHLI propagation delay 
tPLH PL to 0 

tPHLI propagation delay 
tPLH D7toO 

tTHLI output transition time 
tnH 

tw 
SHcp pulse width 

HIGH or LOW 

tw 
LE pulse width 
HIGH 

tw 
MR pulse width 

LOW 

tw 
PL pulse width 

HIGH or LOW 

trem 
removal time 

MR to SHcp 

trem 
removal time 

MR to PL 

tsu 
set-up time 

0 0 to LE 

tsu 
set-up time 

Ds to SHcp 

tsu 
set-up time 

J5L to SHcp 

th 
hold time 

0 0 to LE 

th 
hold time 
o5 to SHcp 

th 
hold time 

PL to SHcp 

fmax 
maximum pulse frequency 

SHcp 

168 Ootob" 1!•!51 

+25 

min. typ. max. 

35 

42 

56 

46 

49 

15 

16 

16 

20 

18 

10 

20 

16 

16 

16 

4 

2 

2 

30 

Tamb (oC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to +85 -40to+125 v 
min. max. min. max. 

44 53 ns 4.5 Fig. 6 

53 63 ns 4.5 Fig. 7 

70 84 ns 4.5 Fig. 8 

58 69 ns 4.5 Fig. 9 

61 74 ns 4.5 Fig. 10 

19 22 ns 4.5 Fig. 9 

20 24 ns 4.5 Fig. 6 

20 24 ns 4.5 Fig. 8 

25 30 ns 4.5 Fig. 7 

23 27 ns 4.5 Fig. 9 

13 15 ns 4.5 Fig. 11 

25 30 ns 4.5 

20 24 ns 4.5 Fig. 12 

20 24 ns 4.5 Fig. 12 

20 24 ns 4.5 

4 4 ns 4.5 Fig. 12 

2 2 ns 4.5 Fig. 12 

2 2 ns 4.5 

24 20 MHz 4.5 Fig. 6 



8-bit shift register with input latches 

AC WAVEFORMS 

SHcp INPUT 

0 OUTPUT 

~--- l/fmax -----------.. 

-l1PHL 11~
_JvMlll \__ 

Fig. 6 Waveforms showing the SHcp input to Q output 
propagation delays, the SHcp pulse width and maximum 
clock pulse frequency. 

LE INPUT 

Q OUTPUT 

Fig. 8 Waveforms showing the LE input to 0 output 
propagation delays and the LE pulse width. 

o7 INPUT 

--t::"J L".l 
yM(TI 

-- -- 1TLH -- -- 1THL 

Q OUTPUT 

Fig. 10 Waveforms showing the 07 input to Q output 
propagation delays. 

PC74HC/HCT7597 

MSI 

Mfl INPUT 

0 OUTPUT 

\vM'" / 
l~I 

\vMl1J 
~---

Fig. 7 Waveforms showing the MR input to 0 output 
propagation delay and the MR pulse width. 

PL INPUT 

0 OUTPUT ··i . '""t yMl1l 

1THL _..__ -- - 1TLH 7293809 

Fig. 9 Waveforms showing the PL input to 0 output 
propagation delays, PL pulse width and output transition 
times. 

MR INPUT 

LE, SHcp 

INPUT 

Fig. 11 Waveforms showing the MR input to LE, SHcp 
removal times. 
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PC74HC/HCT7597 

MSI 

AC WAVEFORMS (Continued) 

05, Dn 
INPUT 

SHcp 

INPUT 

LE INPUT 

7293812 

Fig. 12 Waveforms showing hold and set·up times for 
Ds. Dn inputs to SHcp. LE inputs. 

Note to Fig.12 

The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

160 Octobe' 19851 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HCT: VM = 1.3V;V1 =GNDto3V. 



PC74HC/HCT 4017 

MSI 

JOHNSON DECADE COUNTER WITH 10 DECODED OUTPUTS 

FEATURES 

• Output capability: standard 
• lcc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4017 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "4017" of the 
"40008" series. They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT4017 are 5-stage 
Johnson decade counters with 10 decoded 
active HIGH outputs (Co to Cg). an 
active LOW output from the most 
significant flip-flop m:s.g), active HIGH 
and active LOW clock inputs (CPo and 
CJS1) and an overriding asynchronous 
master reset input (MR). 

The counter is advanced by either a 
LOW-to-HIGH transition at CPo while 
C!S1 is LOW or a HIGH-to-LOW 
transition at e!i1 while CPo is HIGH 
(see also function table). 

When cascading counters, the 05.9 
output, which is LOW while the counter 
is in states 5, 6, 7, 8 and 9, can be used 
to drive the CPo input of the next 
counter. 

A HIGH on MR resets the counter to zero 
(Co= 0:5.9 =HIGH; C1 to Cg= LOW) 
independent of the clock inputs (CPo and 
Cl5'1l. 
Automatic code correction of the counter 
is provided by an internal circuit: 
following any illegal code the counter 
returns to a proper counting mode within 
11 clock pulses. 

4017 

7Z93662 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CPo, CP 1 to Cn 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 
capacitance per package 

GND=OV;Tamb =25°C;tr=t1=6ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

CL= 15 pF 19 21 

Vee =5 v 
60 60 

3.5 3.5 

notes 1 and 2 35 36 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

PD= CPD x Vee' x Ii+~ (CL x Vee' x fol where: 

UNIT 

ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
L (CL x Vee' x 10 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is v1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4017P: 16-lead DI L; plastic (SOT·38Z). 
PC74HC/HCT4017T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. 

3, 2, 4, 7, 10, 
1, 5, 6, 9, 11 

8 

12 

13 

14 

15 

16 

13 

14 

15 

SYMBOL 

Coto Cg 

GND 

05.9 

Cfi1 

CPo 
MR 

Vee 

Oo 

01 

o, 
o, 
04 

o, 
05 

MR o, 
oa 
09 

10 

11 

0 s-9 0-12 

7Z93663 

Fig. 2 Logic symbol. 

NAME AND FUNCTION 

decoded outputs 

ground (0 VI 

carry output (active LOW) 

clock input (HIGH·to·LOW, edge·triggered) 

clock input (LOW-to-HIGH, edge·triggered) 

master reset input (active HIGH) 

positive supply voltage 

CTRDIVlO/ 
DEC 

7Z93664 

Fig. 3 I EC logic symbol. 
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PC74HC/HCT4017 

MSI 

13 a>, 
14 CPO 

15 MR 

162 October 1985 

5 - STAGE JOHNSON COUNTER 

DECODING AND OUTPUT CIRCUITRY 

3 10 l 

Fig. 4 Functional diagram. 

Fig. 5 Logic diagram. 

FUNCTION TABLE 

MR CPo CP1 

H x x 
L H .J, 
L t L 
L L x 
L x H 
L H t 
L .J, L 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

OPERATION 

Oo=05_9=H; 
01 to Og = L 
counter advances 
counter advances 
no change 
no change 
no change 
no change 

t = LOW-to-HIGH clock transition 
.J, =HIGH-to-LOW clock transition 

7Z93666 



Johnson decade counter with 10 decoded outputs 

MA INPUT 

Q 1 OUTPUT v-----'J 
__J ~--1-~-+----l~-+-~+--+~--+-~!---' 

03 OUTPUT 

04 OUTPUT 

05 OUTPUT 
~~~~~~~~~JI 

05 OUTPUT 
~~~~~~~~~-t-~J 

07 OUTPUT 
~~~~~~~~~-+-~~~~ 

05 OUTPUT 

Og OUTPUT 

Q5 _9 OUTPUT 
7Z93671 

Fig. 6 Timing diagram. 

PC74HC/HCT4017 

MSI 
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PC74HC/HCT 4017 

MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND=OV;tr=tf=6ns;CL=50pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CPoto On 

tPHLI propagation delay 
tPLH CPoto 05.9 

tPHL/ propagation delay 
tPLH CP1 to On 

tPHL/ propagation delay 
tPLH Cl'1to05.9 

propagation delay 
tPHL MR to 01-9 

propagation delay 
IPLH MR to 05.9, Oo 

tTHLI 
output transition time tTLH 

clock pulse width 
tw HIGH or LOW 

master reset pulse 
tw width; HIGH 

removal time 
trem MR to CPo, 'EP"1 

set-up time 
1su C1'1 to~; 

CPotoC 1 

hold time 

th CPoto CP1; 
CP1 to CPo 

maximum clock pulse 
fmax frequency 

164 October 1985 

+25 

min. typ. max. 

230 
46 
39 

230 
46 
39 

250 
50 
43 

250 
50 
43 

230 
46 
39 

230 
46 
39 

75 
15 
13 

80 
16 
14 

80 
16 
14 

5 
5 
5 

75 
15 
13 

50 
10 
9 

6 
30 
25 

Tamb (°C) 

74HC 
UNIT Vee 

-40to +85 -40to+125 v 

min. max. min. max. 

290 345 2.0 
58 69 ns 4.5 
49 59 6.0 

290 345 2.0 
58 69 ns 4.5 
49 59 6.0 

315 375 2.0 
63 75 ns 4.5 
54 64 6.0 

315 375 2.0 
63 75 ns 4.5 
54 64 6.0 

290 345 2.0 
58 69 ns 4.5 
49 59 6.0 

290 345 2.0 
58 69 ns 4.5 
49 59 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 

5 5 2.0 
5 5 ns 4.5 
5 5 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

65 75 2.0 
13 15 ns 4.5 
11 13 6.0 

5 4 2.0 
24 20 MHz 4.5 
28 24 6.0 

TEST CONDITIONS 

WAVEFORMS 

Fig. 9 

Fig. 9 

Fig. 9 

Fig. 9 

Fig. 8 

Fig. 8 

Fig. 9 

Fig. 8 

Fig. 8 

Fig. 8 

Fig. 7 

Fig. 7 

Fig. 8 



Johnson decade counter with 10 decoded outputs 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
tee category: MS! 

Note to HCT types 

PC74HC/HCT4017 

MSI 

The value of additional quiescent supply current (6 lccl for a unit load of 1 is given in the family specifications. 
To determine 6 lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

CP1 0.40 
CPo 0.25 
MR 0.50 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= If = 6 ns; CL= 50 pF 

Tamb ('C) TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to +85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLi propagation delay 46 l 58 69 ns 4.5 Fig. 9 
lPLH CPo to On 

tPHLi propagation delay 
46 i 58 i 69 ns 4.5 Fig. 9 

tPLH CPo to 55_9 l 
tPHLi Pr:!Pagation delay 50 63 75 ns 4.5 Fig. 9 
tPLH CP1 to On 

tPHLi propagation delay 50 63 75 ns 4.5 Fig. 9 
tPLH CP1 to 05_9 

tpHLi propagation delay 46 58 69 ns 4.5 Fig. 8 
tPLH MRto01_9 

tPLH 
propagation delay 46 58 69 ns 4.5 Fig. 8 

MR to 05.9, Oo 

tTHLi output transition time 
tnH 

15 19 22 ns 4.5 Fig. 9 I 

tw 
clock pulse width 16 20 24 ns 4.5 Fig. 8 

HIGH or LOW 

tw 
master reset pulse 16 20 24 ns 4.5 Fig. 8 

width; HIGH 

trem 
removal ti me 5 5 5 ns 4.5 Fig. 8 

MR to CPo. CP1 

set-up time 
tsu CP1 to CPo; 15 19 22 ns 4.5 Fig. 7 

CPo to CP1 

hold time 
th CPo to CP1; 10 13 15 ns 4.5 Fig. 7 

CP1 to CPo 

fmax 
maximum clock pulse 

30 24 
frequency 

20 MHz 4.5 Fig. 8 
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PC74HC/HCT4017 

MSI 

AC WAVEFORMS 

CPo INPUT 

CP1 INPUT 

7293668 

Bfi. 7 W~forms showing hold and set-up times for CPo to 
CP1 and CP1 to CPo. 

CPo INPUT 

CP1 INPUT 

MA INPUT 

Oo, 0:5_9 

OUTPUT 

-1/fmax-
-tw-

-tw-
-- trem ..... 

-tw-

tPLH - 7293669 

!:.!JI. 8 Waveforms showing the minimum pulse widths for CPo. 
CP1 and MR inputs; the recovery time for MR and the 
propagation delays for MR to On and 05.9 outputs. 

Note to Figs 8 and 9 

Conditions: 
CP1 = LOW while CPo is triggered£!! a LOW-to-HIGH 
transition and CPo =HIGH, while CP1 is triggered on a 
HIGH-to-LOW transition. 

166 October 1985 

CPo INPUT 

CP, INPUT 

0 o, 05_9 
OUTPUT 

7293883 

Fig. 9 Wave.!_orms showing the propagation delays for CPo. 
Cl51 to On. 05.9 outputs and the output transition times. 

Note to AC waveforms 

(1) HC : VM = 50%; V1 = GND to Vcc
HCT: VM = 1.3V; V1 = GND to 3 V. 



Johnson decade counter with 10 decoded outputs PC74HC/HCT4017 

MSI 

APPLICATION INFORMATION 

Some applications for the "4017" are: 

• Decade counter with decimal decoding 
• 1 out of n decoding counter (when cascaded) 
• Sequential controller 
•Timer 

Note to Fig. 10 

9 decoded 
outputs 

first stage 

It is essential not to enable the counter on CP1 
when CPo is HIGH, or on CPo when Ci51 is LOW, 
as this would cause an extra count. 

Figure 10 shows a technique for extending the number of 
decoded output states for the "4017". 
Decoded outputs are sequential within each stage and from 
stage to stage, with no dead time (except propagation delay). 

'----y--' 

8 decoded 
outputs 

intermediate stages 

Fig. 10 Counter expansion 

8 decoded 
outputs 

last stage 
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PC74HC/HCT4020 

MSI 

14-STAGE BINARY RIPPLE COUNTER 

FEATURES 

• Output capability: standard 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4020 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "4020" of the· 
"40008" series. They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT4020 are 14-stage 
binary ripple counters with a clock input 
(CP), an overriding asynchronous master 
reset input (MR) and twelve fully 
buffered parallel outputs (Oo. 03 to 013). 

The counter is advanced on the HIGH-to
LOW transition of CP. 
A HIGH on MR clears all counter stages 
and forces all outputs LOW, independent 
of the state of CP. 
Each counter stage is a static toggle 
flip-flop. 

4020 

C. 

7Z93380 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

propagation delay 

tPHLI CP to Oo 
tPLH On to On+1 

MR to On 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per packa!ll! 

GND = 0 V;Tamb = 25 °C;tr= tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

11 15 
CL= 15pF 7 7 
Vee= 5v 18 20 

60 50 

3.5 3.5 

notes 1 and 2 19 20 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po =CPD x Vcc2 x fi + ~ (CL x Vcc2 x fo) where: 

UNIT 

ns 
ns 
ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL output load capacitance in pF 
f 0 = output frequency in MHz Vee = supply voltage in V 
1: (CL x Vee' x f 0 ) =sum of outputs 

2. For HC the condition is VJ = GND to Vee 
For HCT the condition is VJ = GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4020P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT4020T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

9, 7, 5, 4, 6, 
13, 12, 14, 15, Oo,03to013 parallel outputs 
1, 2, 3 

8 GND ground (0 V) 

10 Cl' clock input (HIGH-to-LOW, edge-triggered) 

11 MR master reset input (active HIGH) 

16 Vee positive supply voltage 

Oo 
CTR14 

a, 10 

04 
11 CT=O 

05 

10 
CP 

ae 
CT=O 

07 13 

Os 
CT 

11 12 
MR a, 14 

010 15 
a,, 11 

a,, 12 

013 13 

7Z93381 7Z93382 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT4020 

MSI 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

CP MR 

t L 

+ L 
x H 

H =HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUTS 

Oo. 03 to 013 

no change 
count 

L 

t =LOW-to-HIGH clock transition 
+ =HIGH-to-LOW clock transition 

7Z93383 013 

Fig. 5 Logic diagram. 

4 8 16 32 64 128 256 512 1024 2048 4096 8192 16384 

CP INPUT Lfl.Jl..Il__f U U U U U U U U U U U U U 
MR INPUT~ 

a 0 ouTPUT _____Jl_ LL LL LL LL LL LL L 
G30UTPUT IL_ LL LL LL LL LL 
~~ LLLLLLLLL 
~~ LLLLLLLL 
a 6 ouTPUT LL LL LL L 
a 7 OUTPUT LL LL LL 
a 8 ouTPUT LL l_ LL 
GgOUTPUT LL LL 
010 OUTPUT 

011 OUTPUT 

0 12 OUTPUT 

013 OUTPUT 

7Z93386 

Fig. 6 Timing diagram. 
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14-stage binary ripple counter 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 
Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH CP to Oo 

tPHLI propagation delay 
tPLH On to On+1 

propagation delay 
tPHL MR to On 

tTHLI output transition time 
tTLH 

clock pulse width 
tw HIGH 

master reset pulse width 
tw f'IGH 

removal time 
trem MR to CP 

maximum clock pulse 
fmax frequency 

+25 

min. typ. max. 

140 
28 
24 

75 
15 
13 

200 
40 
34 

75 
15 
13 

80 
16 
14 

80 
16 
14 

50 
10 
9 

6 
30 
35 

Tamb (°C) 

74HC 
UNIT Vee 

-40to+85 -40 to +125 v 
min. max. min. max. 

175 210 2.0 
35 42 ns 4.5 
30 36 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

250 300 2.0 
50 60 ns 4.5 
43 51 6.0 

95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 

65 75 2.0 
13 15 ns 4.5 
11 13 6.0 

5 4 2.0 
24 20 MHz 4.5 
28 24 6.0 

PC74HC/HCT4020 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 7 

Fig. 7 

Fig. 8 

Fig. 7 

Fig. 7 

Fig. 8 

Fig. 8 

Fig. 7 



PC74HC/HCT4020 

MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current (.6.lccl for a unit load of 1 is given in the family specifications. 
To determine .6.lcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

CP 0.85 
MA 1.10 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= If= 6 ns; Ct= 50 pF 

SYMBOL PARAMETER 

IPHLI propagation delay 
IPLH Cl' to o0 

tPHLI propagation delay 
IPLH On to0n+1 

IPHL 
propagation delay 

MA to On 

trntl output transition time 
tTLH 

tw 
clock pulse width 

HIGH 

tw 
master reset pulse width 

HIGH 

!rem 
removal time 

MA to CP 

fmax 
maximum clock pulse 

frequency 
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+25 

min. typ. max. 

36 

15 

45 

15 

20 

20 

10 

23 

Tamb (°C) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40 to +125 v 
min. max. min. max. 

45 54 ns 4.5 Fig. 7 

19 22 ns 4.5 Fig. 7 

56 68 ns 4.5 Fig. 8 

19 22 ns 4.5 Fig. 7 

25 30 ns 4.5 Fig. 7 

25 30 ns 4.5 Fig. 8 

13 15 ns 4.5 Fig, 8 

24 20 MHz 4.5 Fig. 7 



14-stage binary ripple counter 

AC WAVEFORMS 

CP INPUT 

an OUTPUT 

Fig. 7 Waveforms showing the clock (Cl5) to 
output (On) propagation delays, the clock 
pulse width, the output transition times and the 
maximum clock frequency. 

Note to AC waveforms 
(1) HC : VM = 50%; V1 = GND to Vcc

HCT: VM = 1.3V; V1 = GND to 3V. 

C'P INPUT 

an OUTPUT 

PC74HC/HCT4020 

MSI 

-tw
_.,trem-

Fig. 8 Waveforms showing the master reset (MR) 
pulse width, the master reset to output (On) 
propagation delays and the master reset to clock 
(GP) removal time. 
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PC74HC/HCT 4040 

MSI 

12-STAGE BINARY RIPPLE COUNTER 

FEATURES 

• Output capability: standard 
• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4040 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "4040" of the 
"40008" series. They are specified in 
compliance with JED EC standard no. 7. 

The 74HC/HCT4040 are 12-stage 
binary ripple counters with a clock input 
(Ci'), an overriding asynchronous master 
reset input (MR) and twelve parallel 
outputs (Oo to 011). 

The counter is advances on the HIGH-to
LOW transition of CP. 

A HIGH on MR clears all counter stages 
and forces all outputs LOW, independent 
of the state of CP. 

Each counter stage is a static toggle 
flip-flop. 

APPLICATIONS 

• Frequency dividing circuits 
• Time delay circuits 
• Control counters 

Vee 

010 

Cg 

a, 
4040 

09 

c, 

7Z93877 

Fig. 1 Pin· configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

tPHLI 
propagation delay 

c:P to Clo 14 16 ns 
tPLH On to On+1 

CL= 15 pf 8 8 ns Vee =5 v 
fmax maximum clock frequency 60 60 MH• 

C1 input capacitance 3.5 3.5 pF 

Cpo 
power dissipation 

notes 1 and 2 20 20 pf 
capacitance per package 

GND = 0 V; Tamb =25 °C;tr = tf = 6 ns 

Notes 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + :i: (CL x Vee' x f0 ) where: 

fi = input frequency in MHz CL = output load capacitance in pf 
f0 = output frequency in MHz Vee = supply voltage in V 
:E (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCTthe condition is V1 = GND to Vee -1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4040P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT4040T: 16-lead mini-pack; plastic (S0-16;SOT·109A). 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

8 GND ground (0 V) 
9, 7, 6, 5, 3, 
2,4, 13, 12, o0 to 0 11 parallel outputs 
14, 15, 1 

10 Cfi clock input (HIGH-to-LOW, edge-triggered) 

11 MR master reset input (active HIGH) 

16 Vee positive supply voltage 

CTR12 

10 

11 
CT=O 

10 CP 

CT 

11 MR 13 

12 

14 

15 

7Z93878 
7Z93879 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT4040 

MSI l ___ ___,,_ 
12-STAGE COUNTER 

7%93880 9 6 3 2 4 13 12 14 16 1 

Fig. 4 Functional diagrarn. 

------ T ~: 

Ro 

o, 7Zl3811 o,, 

Fig. 5 Logic dlagrarn. 

176 °"'°"" 1fl85 I 

FUNCTION TABLE 
..C.' 

INPUTS 

l9I" MR 

t L 
~ L 
x H 

H =HIGH voltage level 
L = LOW voltage level 
X = don't care 

OUTPUTS 

a., 
no change 

count 
L 

t • LOW-to-HIGH clock transition 
~ = HIGH-to-LOW clock transition 



12-stage binary ripple counter 

DC CHARACTERISTICS FOR 74HC 

PC74HC/HCT4040 

MSI 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output ca pa bi I ity: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND=OV;tr= t1=6ns;CL= 50pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH Cl'to a0 

tPHLI propagation delay 
tPLH On to On+1 

propagation delay 
tPHL MR to On 

tTHLI output transition time 
tTLH 

clock pulse width 
tw HIGH or LOW 

master reset pulse 
tw width; HIGH 

removal time 
trem MR to Cl5 

maximum clock pulse 
fmax frequency 

+25 

min. typ. max. 

150 
30 
26 

100 
20 
17 

200 
40 
34 

75 
15 
13 

80 
16 
14 

80 
16 
14 

50 
10 
9 

6 
30 
35 

Tamb (oC) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to +85 --40to+125 v 
min. max. min. max. 

190 225 2.0 
38 45 ns 4.5 Fig. 6 
33 38 6.0 

125 150 2.0 
25 26 ns 4.5 Fig. 6 
21 22 6.0 

250 300 2.0 
50 60 ns 4.5 Fig. 6 
43 51 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 6 
16 19 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 6 
17 20 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 6 
17 20 6.0 

65 75 2.0 
13 15 ns 4.5 Fig. 6 
11 13 6.0 

5 4 2.0 
24 20 MHz 4.5 Fig. 6 
28 24 6.0 
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PC74HC/HCT4040 

MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 
The value of additional quiescent supply current (nice! for a unit load of 1 is given in the family specifications. 
To determine nice per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

CP 0.85 
MR 1.10 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pf 

Tamb (°Cl TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to +85 -40to+125 v 

min. typ. max. min. max. min. max. 

tPHLI propagation delay 35 44 53 ns 4.5 Fig. 6 
tPLH CPto Oo 

tPHLI propagation delay 20 25 30 ns 4.5 Fig. 6 
tPLH On to On+1 

tPHL 
propagation delay 45 56 68 ns 4.5 Fig. 6 

MR to On 

tTHLI output transition time 
tTLH 

15 19 22 ns 4.5 Fig. 6 

tw 
clock pulse width 16 20 24 ns 4.5 Fig. 6 

HIGH or LOW 

tw 
master reset pulse 16 20 24 ns 4.5 Fig. 6 

width; HIGH 

trem 
removal time 10 13 15 ns 4.5 Fig. 6 

MR to GP 

fmax 
maximum clock pulse 30 24 20 MHz 4.5 Fig. 6 

frequency 



12-stage binary ripple counter 

AC WAVEFORMS 

-tw- -lffmax
+-trem 

CP INPUT 

aa~an 

OUTPUT 
•

- 'PHL X'PLH r VM(ll ~ :..1THL 7Z93882 
-'"'"""'"""''-----_; - 1TLH 

Fig. 6 Waveforms showing the clock (CP) to output (On) 
propagation delays, the clock pulse width, the output 
transition ti mes and the maximum clock pulse frequency. 

Also showing the master reset (MR) pulse width, the 
master reset to output (On) propagation delays and the 
master reset to clock (CP) removal time. 

PC74HC/HCT 4040 

MSI 

Note to AC waveforms 
(1) HC : VM = 50%; Vi= GND to Vee· 

HCT: VM = 1.3V; V1 = GND to 3 V. 
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PC74HC4049 

SSI 

HEX INVERTING HIGH-TO-LOW LEVEL SHIFTER 

FEATURES 

• Output capability: standard 
• I CC category: SS I 

GENERAL DESCRIPTION 

The 74HC4049 is a high-speed 
Si-gate CMOS device and is pin 
compatible with the "4049" of the 
"40008" series. It is specified in 
compliance with JEDEC standard no. 7. 

The 74HC4049 provides six inverting 
buffers with a modified input 
protection structure, which has no 
diode connected to V CC· Input 
voltages of up to 15 V may therefore be 
used. 
This feature enables the inverting 
buffers to be used as logic 
level translators, which will convert 
high level logic to low level logic, 
while operating from a low voltage 
power supply. For example 
15 V logic ("40008 series") can be 
converted down to 2 V logic. 

The actual input switch level remains 
related to the V cc and is the same as 
mentioned in the family 
characteristics. At the same time each 
part can be used as a simple inverter 
without level translation. 

APPLICATIONS 

• Converting 15 V logic ("40008" 
series) down to 2 V logic. 

4049 

7Z93753 

Fig. 1 Pin configuration. 

TYPICAL UNIT 
SYMBOL PARAMETER CONDITIONS 

HC 

tPHLI propagati_!!n delay CL=15pF 7 ns 
tPLH nA to nY Vcc=5V 

C1 input capacitance 3.5 pf 

Cpo 
power dissipation 

note 1 15 pf capacitance per buffer 

GND = 0 V; Tamb = 25 °C; tr= tf = 6ns 

Note 

1. Cpo is used to determine the dynamic power dissipation (Po in µ.Wl: 

Po= Cpo x Vee' x fi + :i: (CL x Vee' x fol where: 

fi = input frequency in MHz CL = output load capacitance in pf 
f0 = output frequency in MHz Vee = supply voltage in V 
l: (CL x V cc' x f0 l = sum of outputs 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC4049P: 16-lead OIL; plastic (SOT-38Zl. 
PC74HC4049T: 16-lead mini-pack; plastic (S0-16; SOT-109Al. 

PIN DESCRIPTION 

PIN NO. 

1 
2,4,6, 10, 
12, 15 

3, 5, 7, 9, 
11, 14 

8 
13, 16 

11 

14 

SYMBOL 

Vee 

1YtoeY 

1Ato6A 

GND 

n.c. 

7Z93764 

10 

12 

16 

NAME AND FUNCTION 

positive supply voltage 

data outputs 

data inputs 

ground (0 Vl 

not connected 

I> 

7Z93755 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC4049 

SSI 

11 

7Z93754 

10 

12 

16 

Fig. 4 Functional diagram. 

A -!>o--t>o-£>o- y 
7Z931108 

Fig. 6 Logic diagram (one level shifter). 

FUNCTION TABLE 

INPUT 

nA 

L 
H 

H =HIGH voltage level 
L = LOW voltage level 

OUTPUT 

nv 
H 
L 

182 Octob" 19851 

Fig. 5 Input protection for HC4049. 
Single sided thick oxide field effect 
transistor as input protection. 



Hex inverting HIGH-to-LOW level shifter 

RATINGS 

PC74HC4049 

SSI 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Voltages are referenced to GND (ground~ 0 V) 

SYMBOL PARAMETER MIN. MAX. UNIT CONDITIONS 

Vee DC supply voltage -0.5 +7 v 
··-----

V1K DC input voltage range -0.5 +16 v 

-l1K DC input diode current 20 mA for V1 <-0.5 V 

±loK DC output diode current 20 mA for Vo< -0.5 v or Vo> Vee+ 0.5 v 

±10 DC output source or sink for -0.5 v < iio <Vee+ 0.5 v 
current 

standard outputs 25 mA 

±Ice: DC Vee or GND current 
±IGND for types with: 

- standard outputs 50 mA 

Tstg storage temperature range -65 +150 oc 

power dissipation per package for temperature range: -40 to +85 °C 
74HC 

Ptot 
plastic DI L 500 mW above +60 °C: derate linearly with 8 mW/K 

plastic mini-pack (SO) 400 mW above +60 °C: derate linearly with 6 mW/K 

power dissipation per package for temperature range: -40 to +125 °C 
74HC 

Ptot 
plastic DI L 500 mW above +70 °C: derate linearly with 8 mW/K 

plastic mini-pack (SO) 400 mW above +70 °C: derate linearly with 6 mW/K 
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PC74HC4049 

SSI 

DC CHARA TERISTICS FOR 74HC 

Voltages are referenced to GND (ground= 0 V) 

SYMBOL PARAMETER 

min. 

1.5 
V1H HIGH level input voltage 3.15 

4.2 

V1L LOW level input voltage 

HIGH level output voltage 1.9 
VoH 4.4 

all outputs 5.9 

HIGH level output voltage 3.98 
VoH standard outputs 5.48 

LOW level output voltage 
Vol all outputs 

LOW level output voltage 
Vol standard outputs 

± 11 input leakage current 

ice quiescent supply current 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

min. 

tPHLI propagatiEn delay 
tPLH nA to nY 

tTHLI output transition time 
1TLH 
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Tamb (°C) 

74HC 

+25 -40to+•85 

typ. max. min. max. 

1.3 1.5 
2.4 3.15 
3.1 4.2 

0.7 0.5 0.5 
1.8 1.35 1.35 
2.3 1.8 1.8 

2.0 1.9 
4.5 4.4 
6.0 5.9 

3.84 
5.34 

0.1 0.1 
0.1 0.1 
0.1 0.1 

0.26 0.33 
0.26 0.33 

0.1 1.0 

0.5 5.0 

2.0 20.0 

Tamb (0 0) 

74HC 

+25 -40to +85 

typ. max. min. max. 

85 105 
17 21 
14 18 

75 95 
15 19 
13 16 

TEST CONDITIONS 

UNIT Vee V1 OTHER 
-40to+125 v 
min. max. 

1.5 2.0 
3.15 v 4.5 
4.2 6.0 

0.5 2.0 
1.35 v 4.5 
1.8 6.0 

1.9 2.0 V1H -IQ= 20µ.A 
4.4 v 4.5 or -lo= 20µ.A 
5.9 6.0 V1L -IQ= 20µ.A 

3.7 4.5 V1H -lo =4.0 mA v or 
5.2 6.0 

VIL 
-IQ= 5.2 mA 

0.1 2.0 V1H IQ= 20µ.A 
0.1 v 4.5 or lo=20µ.A 
0.1 6.0 V1L IQ= 20µ.A 

0.4 4.5 V1H 10=4.0mA 
0.4 v 6.0 or 

10=5.2mA 
VIL 

Vee 
1.0 µ.A 6.0 or 

GND 

2.0 
5.0 µ.A to 15V 

6.0 

15 v 
40.0 µ.A 6.0 or 

GND 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
-40 to +125 v 
min. max. 

130 2.0 
26 ns 4.5 Fig. 7 
22 6.0 

110 2.0 
22 ns 4.5 Fig. 7 
19 6.0 



Hex inverting HIGH-to-LOW level shifter 

AC WAVEFORMS 

nA INPUT 

-t] Lt" nY OUTPUT vMtll 

7293758 trHL -

Fig. 7 Waveforms showing the input (nA) 
to output (nY) propagation delays and the 
output transition times. Note to AC waveforms 

(1) HC : VM = 50%; Vi = GND to Vcc
HCT: VM = 1.3V;V1 = GND to3V. 

PC74HC4049 

SSI 





___ J PC74HC4050 

SSI 

HEX HIGH-TO-LOW LEVEL SHIFTER 

FEATURES 

• Output ca pa bi I ity: standard 
• Ice category: SSI 

GENERAL DESCRIPTION 

The 74HC4050 is a high-speed 
Si-gate CMOS device and is pin 
compatible with the "4050" of the 
"40008" series. It is specified in 
compliance with JEOEC standard no. 7. 

The 74HC4050 provides six non-inverting 
buffers with a modified input 
protection structure, which has no 
diode connected to Vee. Input 
voltages of up to 15 V may therefore be 
used. This feature enables the non-inverting 
buffers to be used as logic level 
translators, which will convert 
high level logic to low level logic, 
while operating from a low voltage 
power supply. For example 
15 V logic ("40008 series") can be 
converted down to 2 V logic. 

The actual input switch level remains 
related to the V cc and is the same as 
mentioned in the family 
characteristics. 

APPLICATIONS 

• Converting 15 V logic ("40008" 
series) down to 2 V logic. 

4050 

7Z93767 

Fig. 1 Pin configuration. 

TYPICAL UNIT 
SYMBOL PARAMETER CONDITIONS 

HC 

tPHLI propagation delay CL=15pF 7 ns 
tPLH nA to nY Vee= 5 v 

C1 input capacitance 3.5 pF 

Cpo 
power dissipation 

•note 1 14 pF 
capacitance per buffer 

GNO = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Note 
1. Cpo is used to determine the dynamic power dissipation (Po in µWl: 

Po= Cpo x Vee' x fi + l: (CL x Vee' x fol where: 
fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
:E (CL x Vee' x f0 l =sum of outputs 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC4050P: 16-lead OIL; plastic (SOT-38Zl. 
PC74HC4050T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1 Vee positive supply voltage 

2,4, 6, 10, 1Yto6Y data outputs 
12, 15 

3, 5, 7, 9, 
1Ato6A data inputs 

11, 14 

B GNO ground (0 Vl 

13, 16 n.c. not connected 

10 

11 12 

14 15 

7293768 

1> 

7Zll3759 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC4050 

SSI l ___ _ 

10 

11 12 

14 15 

7Z9l758 

Fig. 4 Functional diagram. 

Fig. 6 Logic diagram (one level shifter). 

FUNCTION TABLE 

INPUT 

nA 

L 
H 

H = HIGH voltage level 
L = LOW voltage level 

OUTPUT 

nY 

L 
H 

Octob" 1985 I 

Fig. 5 Input protection for HC4050. 
Single sided thick oxide field effect 
transistor as input protection. 



Hex HIGH-to-LOW level shifter 

RATINGS 

PC74HC4050 

SSI 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER MIN. MAX. UNIT CONDITIONS 

vcc DC supply voltage -0.5 +7 v 

V1K DC input voltage range -0.5 +16 v 

-l1K DC input diode current 20 mA forV1 <-0.5V 

±IOK DC output diode current 20 mA for Vo <-0.5 Vor Vo >Vee+ 0.5 v 

±10 DC output source or sink for -0.5 v <Vo< Vee+ o.5 v 
current 
- standard outputs 25 mA 

±Ice; DC V CC or G ND current 
±IGND for types with: 

- standard outputs 50 mA 

Tstg storage temperature range -65 +150 oc 

power dissipation per package for temperature range: -40 to +85 °C 
74HC 

Ptot 
plastic DIL 500 mW above +60 °C: derate linearly with 8 mW/K 

plastic mini-pack (SO) 400 mW above +60 °C: derate linearly with 6 mW/K 

power dissipation per package for temperature range: -40 to +125 °C 
74HC 

Ptot 
plastic OIL 500 mW above +70 °C: derate linearly with 8 mW/K 

plastic mini-pack (SO) 400 mW above +70 °C: derate linearly with 6 mW/K 
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PC74HC4050 

SSI 

DC CHARACTERISTICS FOR 74HC 

Voltages are referenced to GND (ground= 0 V) 

SYMBOL PARAMETER 

V1H HIGH level input voltage 

V1L LOW level input voltage 

HIGH level output voltage 
VoH all outputs 

HIGH level output voltage 
VoH standard outputs 

LOW level output voltage 
Vol all outputs 

LOW level output voltage 
Vol standard outputs 

± 11 input leakage current 

ice quiescent supply current 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHt:/ propagation delay 
tPLH na to nY 

tTHLf output transition time 
tTLH 

190 October 1985 

min. 

1.5 
3.15 
4.2 

1.9 
4.4 
5.9 

3.98 
5.48 

min. 

+25 

typ. max. 

1.3 
2.4 
3.1 

0.7 0.5 
1.8 1.35 
2.3 1.8 

2.0 
4.5 
6.0 

0.1 
0.1 
0.1 

0.26 
0.26 

0.1 

0.5 

2.0 

+25 

typ. max. 

85 
17 
14 

75 
15 
13 

Tamb (°C) TEST CONDITIONS 

74HC 
UNIT Vee V1 OTHER 

-40to+85 -40to+125 v 
min. max. min. max. 

1.5 1.5 2.0 
3.15 3.15 v 4.5 
4.2 4.2 6.0 

0.5 0.5 2.0 
1.35 1.35 v 4.5 
1.8 1.8 6.0 

1.9 1.9 2.0 V1H -IO= 20µA 
4.4 4.4 v 4.5 or -lo= 20µA 
5.9 5.9 6.0 V1L -lo= 20µA 

3.84 3.7 4.5 V1H -IQ= 4.0 mA v or 5.34 5.2 6.0 
V1L 

-IQ= 5.2 mA 

0.1 0.1 2.0 V1H IQ= 20µA 
0.1 0.1 v 4.5 or IQ= 20µA 
0.1 0.1 6.0 V1L IQ= 20µA 

0.33 0.4 4.5 V1H IQ= 4.0 mA 
0.33 0.4 v 6.0 

or 
IQ =5.2 mA 

V1L 
Vee 

1.0 1.0 µA 6.0 or 
GND 

2.0 
5.0 5.0 µA to 15V 

6.0 

15V 
20.0 40.0 µA 6.0 or 

GND 

Tamb (°C) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to+85 -40to +125 v 

min. max. min. max. 

105 130 2.0 
21 26 ns 4.5 Fig. 7 
18 22 6.0 

95 110 2.0 
19 22 ns 4.5 Fig. 7 
16 19 6.0 



Hex HIGH-to-LOW level shifter 

AC WAVEFORMS 

Fig. 7 Waveforms showing the input (nA) 
to output (nY) propagation delays and the 
output transition times. Note to AC waveforms 

(1) HC : VM = 50%; V1 = GND to Vee· 
HeT: VM = 1.3 V; V1 = GND to 3V. 

PC74HC4050 

SSI 
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PC74HC/HCT4094 

MSI 

8-STAGE SHIFT-AND-STORE BUS REGISTER 

FEATURES 

• Ou put capability: standard 

• lcc catagory: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4094 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "4094" of the 
"40008" series. They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT4094 are 8-stage serial 
shift registers having a storage latch 
associated with each stage for strobing 
data from the serial input (D) to the ( 
parallel buffered 3-state outputs ( aPo 
to aP7). The parallel outputs may be 
connected directly to common bus lines 
Data is shifted on the positive-going 
clock (CP) transitions. The data in each 
shift register stage is transferred tel the 
storage register when the strobe input 
(STR) is HIGH. Data in the storage \ 
register appears at the outputs when-
ever the output enable input (OE) 
signal is HIGH. \ 

Two serial outputs (aS1 and aS2) al'e 
available for cascading a number of 
"4094" devices. Data is available at as1 
on the positive-going clock edges to 
allow high-speed operation in cascaded 
systems in which the clock rise time is 
fast. The same serial information is 
available at as2 on the next negativer 
going clock edge and is for cascading , 
"4094" devices when the clock rise 
time is slow. 

APPLICATIONS 

• Serial-to-parallel data conversion 
• Remote control holding register 

4094 

7293855 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

propagation delay 
CP to as1 

tpHLI CP to as2 
tPLH CP to aPn 

STR to OPn 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per package 

GND = OV;Tamb = 25 °C;tr = tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

15 19 
13 18 

CL= 15 pF 19 21 
Vee= 5 v 18 20 

60 60 

3.5 3.5 

notes 1 and 2 83 92 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vcc2 x fi + :!: (CL x VCC2 x fo) where: 

UNIT 

ns 
ns 
ns 
ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
2: (CL x Vcc2 x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4094P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT4094T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PINNO. SYMBOL NAME AND FUNCTION 

1 STR strobe input 

2 D serial input 

3 CP clock input 

4, 5,6, 7, 
aPo to aP7 parallel outputs 

14, 13, 12, 11 

8 GND ground (0 V) 

9, 10 as1, as2 serial outputs 

15 OE output enable input 

16 Vee positive supply vo)tage 

l l 
CP STR 

as1 t-• 
OS2 r-10 

OPo r-• 
a•, r-• 
OP2 r-• 

2-I 0 
OP3 r-1 
OP4 r-1• 

OP5 r-13 

OP a r-12 
OP7 1-11 

OE 

'~ 7Z93907 7293858 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT4094 

MSI 

8-STAGE SHIFT 

REGISTER 

8-BIT STORAGE 

REGISTER 

3-STATE OUTPUTS 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

CP OE 

t L 
t L 
t H 
t H 
t H 
t H 

H = HIGH voltage level 
L = LOW voltage level 
X =don't care 

STR 

x 
x 
L 
H 
H 
H 

Z =high impedance OFF-state 
NC =no change 
t =LOW-to-HIGH CP transition 
t =HIGH-to-LOW CP transition 

D 

x 
x 
x 
L 
H 
H 

CP 

STR 

OE 

Fig. 5 Logic diagram. 

PARALLEL SERIAL 
OUTPUTS OUTPUTS 

OPo QPn as1 OS2 

z z 0'5 NC 
z z NC OP7 
NC NC 0'5 NC 
L OPn-1 0'5 NC 
H OPn-1 0'5 NC 
NC NC NC OP7 

0'5 =the information in the seventh register stage is transferred to the 8th register stage 
and OSn output at the positive clock edge 

CLOCK INPUT CP 

DATA INPUT 

STROBE INPUT STR 

~~~TUT ENABLE OE 

INTERNAL O'o (FFO) 

OUTPUT OPo 

INTERNAL 06 (FF6) 

OUTPUT aP5 -----+-H-+----'I ~ ;,~,~lf-J-~J 
SERIAL OUTPUT 057 ---------+-+-+-+--<-+-+--< 

SERIAL OUTPUT 052 ---------------~! I 
Fig. 6 Timing diagram. 7z93859 
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8-stage shift-and-store bus register 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND=OV;tr=tf=6ns;CL =50pF 

Tamb (°CI 

74He 
SYMBOL PARAMETER UNIT Vee 

+25 -40to +85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLI propagation delay 180 225 270 2.0 
36 45 54 ns 4.5 

tPLH CP to as1 31 38 46 6.0 

tPHLI propagation delay 160 200 240 2.0 
32 40 48 ns 4.5 

tPLH CP to 052 27 34 41 6.0 

tPHLI propagation delay 230 290 345 2.0 
46 58 69 ns 4.5 

tPLH CPto OPn 39 49 59 6.0 

tPHLI propagation delay 210 265 315 2.0 
42 53 63 ns 4.5 

tPLH STR to OPn 36 45 54 6.0 

tTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 
tTLH 13 16 19 6.0 

tpzHI 
3-state output 175 220 265 2.0 

enable time 35 44 53 ns 4.5 
tpzL OE to OPn 30 37 45 6.0 

tpHzl 
3·state output 150 190 225 2.0 

disable time 30 38 45 ns 4.5 
tPLZ OE to OPn 26 33 38 6.0 

clock pulse width 80 100 120 2.0 

tw 16 20 24 ns 4.5 
HIGH or LOW 14 17 20 6.0 

strobe pulse width 80 100 120 2.0 

tw 16 20 24 ns 4.5 
HIGH or LOW 14 17 20 6.0 

set-up time 60 75 90 2.0 
tsu 12 15 18 ns 4.5 

D to CP 10 13 15 6.0 

hold time 5 5 5 2.0 
th 5 5 5 ns 4.5 

D to.CP 5 5 5 6.0 

maximum clock pulse 6 5 4 2.0 
fmax 30 24 20 MHz 4.5 

frequency 35 28 24 6.0 

PC74HC/HCT4094 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 8 

Fig. 7 

Fig. 9 

Fig. 9 

Fig. 7 

Fig. 8 

Fig. 10 

Fig. 10 

Fig. 7 
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PC74HC/HCT4094 

MSI l ___ ~ 
DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Outputcapability: standard 
tee category: MSI 

Note to HCT types 

The value of additional quiescent supply current (41cc) for a unit load of 1 is given in the family specifications. 
To determine 4tcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

OE,CP 1.50 
D 0.40 
STR 1.00 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; Ct= 50 pF 

Tamb (°CI TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to+85 -40to+125 v 

min. typ. max. min. max. min. max. 

tpHLI propagation delay 45 56 68 ns 4.5 Fig. 7 
tPLH CPto as1 

tpHLI propagation delay 
42 53 63 ns 4.5 Fig. 7 

tPLH CPto as2 

tPHLI propagation delay 50 63 75 ns 4.5 Fig. 7 
tPLH CP to OPn 

tPHLI propagation delay 48 60 72 ns 4.5 Fig.8 
tPLH STR to OPn 

fyHLI output transition time 
fyLH 

15 19 22 ns 4.5 Fig. 7 

tpzH/ 
3·state output 

4.5 Fig. 9 enable time 35 44 53 ns 
tpzL OE to OPn 

tpHz/ 
3-state output 

Fig. 9 disable time 35 44 53 ns 4.5 
tpLz OE to OPn 

tw 
clock pulse width 16 20 24 ns 4.5 Fig. 7 

HIGH or LOW 

tw 
strobe pulse width 16 20 24 ns 4.5. Fig. 8 

HIGH or LOW 

tsu 
set-up time 12 15 18 ns 4.5 Fig. 10 

D to CP 

th 
hold time 

5 5 5 ns 4.5 Fig. 10 DtoCP 

fmax 
maximum clock pulse 

30 24 20 MHz 4.5 Fig. 7 frequency 
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8-stage shift-and-store bus register 

AC WAVEFORMS 

OPn, as1 

OUTPUT 

052 OUTPUT 

7Z93860 

- 111max---

-tw
tPLH 

- ~:-'"" 
VM(1) 

-------
- -tTLH c 

'THL- -
Fig. 7 Waveforms showing the clock (eP) to 
output (OPn. 081. OS2) propagation 
delays, the clock pulse width and the 
maximum clock frequency. 

OE INPUT 

OP0 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

...--tpzH--
OP0 

OUTPUT 
HIGH·to-OFF 
OFF-to-HIGH 

7Z93862 
'"''"" _I__ outputs 
enabled disabled 

--outputs 
enabled 

Fig. 9 Waveforms showing the 3-state enable 
and disable times for input OE. 

Note to AC waveforms 

(1) He : VM = 50%; Vi= GND to Vee· 
HeT: VM = 1.3V; V1 = GND to 3V. 

PC74HC/HCT4094 

MSI 

7293861 

Fig. 8 Waveforms showing the strobe (STR) 
to output (OPnl propagation delays and 
the strobe pulse width. 

CP INPUT 

D INPUT 

OP0 , as1,a52 
OUTPUT 

Fig. 10 Waveforms showing the data set-up 
and hold times for the data input (D). 

Note to Fig. 1 O 

The shaded areas indicate when the input 
is permitted to change for predictable 
output performance. 

October 1985 
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PC74HC/HCT4511 

MSI 

BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 

FEATURES 

• Latch storage of BCD inputs 
• Blanking input 
• Lamp test input 
• Driving common cathode LED 

displays 
• Guaranteed 10 mA drive capability 

per output 

• Output capability: non-standard 

• lcc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4511 are high-speed 
Si-gate CMOS devices and are pin 
compatible with "4511" of the 
"4000B" series. They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT4511 are BCD to 
7-segment latch/decoder/drivers with 
four address inputs (D1 to D4l. an active 
LOW latch enable input (LE), an active 
LOW ripple blanking input (13i), an active 
LOW lamp test input (LT), and seven 
active HIGH segment outputs ( Oa to Og). 

When LE is LOW, the state of the segment 
outputs (Oa to Og) is determined by the 
data on Dl to D4. 
When LE goes HIGH, the last data present 
on D 1 to D4 are stored in the latches and 
the segment outputs remain stable. 
When LT is LOW, al I the segment outputs 
are HIGH independent of all other input 
conditions. With LT HIGH, a LOW on Bf 
forces al I segment outputs LOW. The 
inputs LT and Bi do not affect the latch 
circuit. 

APPLICATIONS 

• Driving LED displays 
• Driving incandescent displays 
• Driving fluorescent displays 
• Driving LCD displays 
• Driving gas discharge displays 

4511 

D4 

7293692 

Fig. 1 Pin configuration. 

TYPICAL 
SYMBOL PARAMETER CONDITIONS UNIT 

HC HCT 

propagation delay 

tPHLI 
Qo to On CL=15pF 

26 26 ns 
!o_E to On 23 24 ns 

tPLH ~to On 
Vee= 5 v 18 19 ns 

LT to On 12 13 ns 
--

C1 input capacitance 3.5 3.5 pF 

CPD 
power dissipation notes 1 and 2 63 64 pF 

capacitance per latch 

GND = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

1. CPD is used to determine the dynamic power dissipation (PD in µW): 

Po= CPD x Vee' x fi + ~ (CL x Vee' x fol where: 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
L (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4511P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT4511T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

3 LT lamp test input (active LOW) 

4 BT ripple blanking input (active LOW) 

5 LE latch enable input (active LOW) 

7, 1, 2, 6 Dl to D4 BCD address inputs 

8 GND ground (0 V) 

13, 12, 11, 10, 
Oa to Og segments outputs 

9, 15, 14 

16 Vee positive supply voltage 

BCD/7SEG C> 
13 [Tl 

V11[LT] 

o, Qb 12 
G10[BI] al0,11 

D3 o, 11 bl0,11 

D4 o, 1D C9 c10,11 

Li' o, 90,1 d10, 11 

Bi o, 15 90,2 el0,11 

14 
90,4 fl0,11 

7Z93693 
90,8 g10,11 

13 

12 

11 

1D 

15 

14 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT4511 

.MSI 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

INPUTS 

rE Iii ['f D4 D3 D2 D, 

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

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

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

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

H H H x x x x 

a. 

H 

L 

H 
L 
H 
H 

L 
H 
L 
H 

H 
H 
L 
L 

L 
L 
L 
L 

OUTPUTS 
DISPLAY 

<lt> Oc ad Cle a, Clg 

H H H H H H 8 

L L L L L L blank 

H H H H H L 0 
H H L L L L 1 
H L H H L H 2 
H H H L L H 3 

H H L L H H 4 
L H H L H H 5 
L H H H H H 6 
H H L L L L 7 

H H H H H H 8 
H H L L H H 9 
L L L L L L blank 
L L L L L L blank 

L L L L L L blank 
L L L L L L blank 
L L L L L L blank 
L L L L L L blank . . 

• Depends upon the BCD-code applied during the LOW-to-HIGH transition of LE. 
H =HIGH voltage level 
L = LOW voltage level 
X =don't care 
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BCD to 7-segment latch/decoder/driver 

CT 

Fig. 6 Segment designation. 

7Z93706 

PC74HC/HCT4511 

MSI 

Fig. 5 Logic diagram. 

I/ 
LI 

I _I _I LI I- ,- -1111 11 I 11 
IL _I I _I LI 

7Z93267 

Fig. 7 Display. 
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PC74HC/HCT4511 

MSI 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications''. 

Output capability: standard, excepting VoH which is given below 
Ice category: MSI 

Non-standard DC characteristics for 74HC 

Voltages are referenced to GND (ground= 0 V) 

Tamb l°C) 

74HC 

TEST CONDITIONS 

SYMBOL PARAMETER UNIT Vee V1 -10 

VOH HIGH level output voltage 

VoH HIGH level output voltage 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH Dn to On 

tPHLI propagation delay 
tPLH LE to On 

tPHLI P!:Q(lagation delay 
tPLH BT to On 

tPHLI P!:!!l'agation delay 
tPLH LT to On 

tTHLI output transition time 
tTLH 

latch enable pulse width 
tw LOW 

set-up ti~ 
tsu Dn to LE 

hold time 
th Dn to LE 

202 October 1985 

min. 

3.98 
3.60 

5.60 
5.48 
4.80 

min. 

80 
16 
14 

60 
12 
10 

0 
0 
0 

+25 -40to+85 

typ. max. min. max. 

3.84 
3.35 

5.45 
5.34 
4.50 

Tamb l°Cl 

74HC 

+25 -40to+85 

typ. max. min. max. 

300 375 
60 75 
51 64 

270 330 
54 68 
46 58 

220 275 
44 55 
37 47 

150 190 
30 38 
26 33 

75 95 
15 19 
13 16 

100 
20 
17 

75 
15 
13 

0 
0 
0 

-40to+125 v mA 

min. max. 

3.70 v 4.5 V1H or 7.5 
3.10 V1L 10.0 

5.35 
V1Hor 

7.5 
5.20 v 6.0 10.0 
4.20 V1L 15.0 

TEST CONDITIONS 

UNIT Vee WAVEFORMS 
-40to+125 v 

min. max. 

450 2.0 
90 ns 4.5 Fig. 8 
77 6.0 

405 2.0 
81 ns 4.5 Fig. 9 
69 6.0 

330 2.0 
66 ns 4.5 Fig. 10 
56 6.0 

225 2.0 
45 ns 4.5 Fig. 8 
38 6.0 

110 2.0 
. 22 ns 4.5 Figs 8, 9 and 10 

19 6.0 

120 2.0 
24 ns 4.5 Fig. 9 
20 6.0 

90 2.0 
18 ns 4.5 Fig. 11 
15 6.0 

0 2.0 
0 ns 4.5 Fig. 11 
0 6.0 



BCD to 7-segment latch/decoder/driver 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard, excepting VOH which is given below 
Ice category: MSI 

Non-standard DC characteristics for 74HCT 

Voltages are referenced to GND (ground= 0 V) 

Tamb (°Cl 

74HCT 

PC74HC/HCT4511 

MSI 

TEST CONDITIONS 

SYMBOL PARAMETER UNIT Vee V1 -10 
+25 --40to +85 --40 to +125 v mA 

min. typ. max. min. max. min. max. 

VOH HIGH level output voltage 
3.98 3.84 3.70 v 4.5 V1H or 7.5 
3.60 3.35 3.10 V1L 10.0 

Note to HCT types 

The value of additional quiescent supply current (Al eel for a unit load of 1 is given in the family specifications: 
To determine Alec per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

CT.CT 1.50 
er.~ 0.30 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tanh (°Cl TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 --40to +85 --40 to +125 v 

min. typ. max. min. max. min. max. 

tPHLI propagation delay 
60 75 90 ns 4.5 Fig. 8 

tPLH Dn to On 

tPHLI p!:QPagation delay 54 68 81 ns 4.5 Fig. 9 
tPLH LE to On 

tPHLI P!:Qllagation delay 44 55 66 ns 4.5 Fig. 10 
tPLH 81 to On 

tPHLI P!Qllllgation delay 30 38 45 ns 4.5 Fig. 8 
tPLH LT to On 

trHLI output transition ti me. 15 19 22 ns 4.5 Figs 8, 9 and 10 
tTLH 

tw 
latch enable pulse width 

16 20 24 ns 4.5 Fig. 9 LOW 

tsu 
set-up time 

12 15 18 ns 4.5 Fig. 11 
Dn to LE 

th 
hold time 

0 0 Dn to IT 0 ns 4.5 Fig. 11 
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PC74HC/HCT4511 

MSI 

AC WAVEFORMS 

'··" ""' -t:,]_ ~L ____ ':t'TLH 
a, OUTPUT .:::______ 

·7Z93699 tTHL --

El9.· 8 Waveforms showing the input (Dn. 
LT) to output (On) propagation delays and 
the output transition times. 

fil INPUT 

an OUTPUT 

_J 

Fig. 10 Waveforms showing the input (Bi) 
to output (On) propagation delays. 

Note to AC waveforms 

(1) HC : VM = 50%; Vi= GND to Vee· 
HCT: VM = 1.3V;V1 =GNDto3V. 

204 Octooo, 191!5 I 

LE INPUT 

Qn OUTPUT 

7Z93697 

'PLH-t 
~--------- - 'TLH 

Dn 1NPUT 

CE INPUT 

Fig. 9 Waveforms showing the input (LE) 
to output (On) propagation delays and the 
latch enable pulse width. 

Fig. 11 Waveforms showin[.!_he data set-up and 
hold times for Dn input to LE input. 

Note to Fig. 11 
The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 



BCD to 7-segment latch/decoder/driver 

APPLICATION DIAGRAMS 

GND 

Fig. 12 Connection to common cathode LED 
display readout. 

Vee 

(11 

GND 

7Z93701 

(1) A filament pre-warm resistor to reduce 
thermal shock and to increase effective cold 
resistance of the filament is recommended. 

Fig. 14 Connection to incandescent display 
readout. 

GND 

Fig. 16 Connection to gas discharge display 
readout. 

PC74HC/HCT4511 

MSI 

GND 

common anode 
LED 

Fig. 13 Connection to common anode LED 
display readout. 

GND 

7Z93703 

Fig. 15 Connection to fluorescent display 
readout. 

excitation 

1/4 HC/HCT86 

7Z93704 
GND 

Fig. 17 Connection to LCD display readout. 
(Direct DC drive is not recommended as it 
can shorten the life of LCD displays). 
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PC74HC/HCT4518 
MSI 

DUAL SYNCHRONOUS BCD COUNTER 

FEATURES 

• Output capability: standard 

• Ice category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4518 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "4518" of the 
"40008" series. They are specified in 
compliance with JEOEC standard no. 7. 

The 74HC/HCT4518 are dual 4-bit 
internally synchronous BCD counters 
with an active HIGH clock input (nCPol 
and an active LOW clock input (nCP1). 
buffered outputs from all four bit 
positions (nOo to n03) and an active 
HIGH overriding asynchronous master 
reset input (nMR). 

The counter advances on either the LOW
to-H 1 G H transition oJ nCPo if nCP1 is 
HIGH or the HIGH-to-LOW transition of 
nCP1 if nCPo is LOW. Either nCPo or 
nCP1 may be used as the clock input to 
the counter and the other clock input 
may be used as a clock enable input. 
A HIGH on nM R resets the counter 
(nOo to n03_"' LOW) independent of 
nCPo and nCP1. 

APPLICATIONS 

• Multistage synchronous counting 

• Multistage asynchronous counting 

• Frequency dividers 

4518 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHLI propagati~ delay 
tPLH nCPo, nCP1 to nOn 

r--
tpH L 

propagation delay 
nMR to nOn 

r----
fmax maximum clock frequency 

c, input capacitance 

r--
power dissipation 

Cpo capacitance per counter 

GNO = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

20 23 

CL= 15 pf 
Vee =5 v 13 14 

60 52 

3.5 3.5 

notes 1 and 2 27 27 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 

Po= Cpo x Vee' x fi + i: (CL x Vee' x fol where: 

UNIT 

ns 

ns 

MHz 

pf 

pf 

fj = input frequency in MHz CL output load capacitance in pF 
f 0 = output frequency in MHz Vee supply voltage in V 
2: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GNO to Vee 
For HCT the condition is V1 = GNO to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4518P: 16-lead OIL; plastic (SOT-38Z). 
PC74HC/HCT4518T: 16-lead mini-pack, plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 9 1CPo. 2CPo clock inputs (LOW-to-HIGH, edge-triggered) 

2, 10 1CP1, 2CP1 clock inputs (HIGH-to-LOW, edge-triggered) 

3,4,5,6 100 to 103 data outputs 

7, 15 1MR,2MR asynchronous master reset inputs (active H IG HI 

8 GNO ground (0 VI 

11, 12, 13, 14 200 to 203 data outputs 

16 Vee positive supply voltage 

1, 9 
3. 11 

4, 12 

o, 5, 13 

"'[ 
11 

7,15 6, 14 
12 

13 

14 

Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. 
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PC74HC/HCT4518 

MSI 

7293792 

Fig. 4 Functional diagram. 

208 Octob" 19851 

FUNCTION TABLE 

nCPo nCJS'1 MR 

t H L 
L. ,j. L 
i x L 
x t L 
t L L 
H ,j. L 
x x H 

H =HIGH voltage level 
L = LOW voltage level 
X = don't care 

MODE 

counter advances 
counter advances 
no change 
no change 
no change 
no change 
Coto 03 =LOW 

t = LOW-to-HIGH clock transition 
,j. = HIGH-to-LOW clock transition 

Fig. 5 Logic diagram (one counter). 

Fig. 6 Timing diagram. 



Dual synchronous BCD counter 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
I cc category: MS I 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°CJ 

74HC 
SYMBOL PARAMETER UNIT Vee 

+25 -40to+85 -40to +125 v 

min. typ. max. min. max. min. max. 

tPHLI propagatiQ!! delay 
240 300 360 2.0 
48 60 72 ns 4.5 

tPLH nCPo, nCP 1 to nOn 41 51 61 6.0 

tPHLI propagation delay 
150 190 225 2.0 
30 38 45 ns 4.5 

tPLH nMR to nOn 26 33 38 6.0 

tTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 
tTLH 13 16 19 6.0 

clock pulse width 
BO 100 120 2.0 

tw 16 20 24 ns 4.5 
HIGH or LOW 14 17 20 6.0 

master reset pulse width 
120 150 180 2.0 

tw 24 30 36 ns 4.5 
HIGH 20 26 31 6.0 

removal time 
0 0 0 2.0 

trem nMR to nCPo, nCP1 
0 0 0 ns 4.5 
0 0 0 6.0 

set_:!P ti me 80 100 120 2.0 
tsu nCP1 to n~o; 16 20 24 ns 4.5 

nCPo to nCP1 14 17 20 6.0 

maximum clock pulse 6 5 4 2.0 
fmax frequen'iY._ 30 24 20 MHz 4.5 

nCl11, nC~ 35 28 24 6.0 

PC74HC/HCT4518 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 9 

Fig. B 

Fig. 9 

Fig. 8 

Fig. 8 

Fig. B 

Fig. 7 

Fig. 8 



PC74HC/HCT4518 

MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
tee category: MS\ 

Note to HCT types 

The value of additional quiescent supply current (Lilccl for a unit load of 1 is given in the family specifications. 
To determine Lilcc per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT 
UNIT LOAD 
COEFFICIENT 

nCPo, nCP1 0.30 
nMR 1.50 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) TEST CONDITIONS 
-----1 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40 to +85 -40 to +125 v 

min. typ. max. min. max. min. max. 

tPHLI propagati~ delay 53 66 80 ns 4.5 Fig. 9 
lPLH nCPo, nCP1 to nOn 

tPHL 
propagation delay 

35 44 53 ns 4.5 Fig. 8 
nMR to nOn 

tTHLI output transition time 
tTLH 

15 19 22 ns 4.5 Fig. 9 

tw 
clock pulse width 

20 25 30 ns 4.5 Fig. 8 
HIGH or LOW 

tw 
master reset pulse width 

20 25 30 ns 4.5 Fig. 8 HIGH 

trem 
removal time 

nMR to nCPo, nCP1 
0 0 0 ns 4.5 Fig. 8 

set·JP tim& 
tsu nCP1 to n~o; 16 20 24 ns 4.5 Fig. 7 

nCPo to nCP1 

maximum clock .oulse 
fmax frequen<:Y_ 25 20 17 MHz 4.5 Fig. 8 

nCPo, nCP1 
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Dual synchronous BCD counter 

AC WAVEFORMS 

nCPo INPUT 

nCii1 INPUT 

7293886 

PC74HC/HCT 4518 

MSI 

Fig. 7 Waveforms showing hold and set-up 
times for nCPo to nCP1 and nCP1 to nCPQ. 

nC'fi 1 INPUT 

nMR INPUT 

- 1/fmax-
-tw-

-tw
... tram -

-'w--

Fig. 8 Waveforms showif!lLthe minimum 
pulse widths for nCPQ, nCP1 and nMR inputs; 
the removal time for nMR and the propagation 
delay for nM R to nan outputs. 

Note to Fig. 8 and Fig. 9 

Conditions: 

nCP1 =HIGH while nCPo is triggered_2!1 a LOW-to-HIGH 
transition and nCPo = LOW, while nCP1 is triggered on 
a HIGH-to-LOW transition. 

Note to AC waveforms 
(1) HC : VM = 50%; Vi= GND to Vcc

HCT: VM = 1.3 V; V1 = GND to 3 V. 

nCPo INPUT 

n'CP1 INPUT 

7Z93885 

Fig. 9 Waveforms showing the propagation 
delays for nCPo, nCP1 to nan outputs 
and the output transition times. 
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PC74HC/HCT 4520 

MSI 

DUAL 4-BIT SYNCHRONOUS BINARY COUNTER 

FEATURES 

• Output capability: standard 

• •cc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4520 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "4520" of the 
"40008" series. They are specified in 
compliance with JEDEC standard no. 7. 

The 74HC/HCT4520 are dual 4-bit 
internally synchronous binary counters 
with an active HIGH clock input (~Po) 
and an active LOW clock input (nCP1 ), 
buffered outputs from all four bit 
positions (nQo to nQ3) and an active 
HIGH overriding asynchronous master 
reset input (nMR). 

The counter advances on either the LOW
to-H I G H transition of nCPo if nCP1 is 
HIGH or the HIGH-to-LOW transition of 
n~1 if nCPo is LOW. Either nCPQ or 
nCP1 may be used as the clock input to 
the counter and the other clock input 
may be used as a clock enable input. 
A HIGH on nM R resets the counter 
(nQo to nQa_: LOW) independent of 
nCPo and nCP1. 

APPLICATIONS 

• Multistage synchronous counting 

• Multistage asynchronous counting 
• Frequency dividers 

4520 

7Z93798 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHLI propagatiQ!l_ delay 
tPLH nCPo, nCP1 to nOn 

lPHL 
propagation delay 

nMR to nQn 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per counter 

GN D = 0 V; Tamb = 25 °C; tr= tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

23 25 

CL= 15 pF 
Vcc=5 v 13 14 

65 52 

3.5 3.5 

notes 1 and 2 29 29 

1. Cpo is used to determine the dynamic power dissipation {Po in µW): 

Po= Cpo x Vee' x fi + r (CL x vcc' x fol where: 

UNIT 

ns 

ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
l: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V 1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 
PC74HC/HCT4520P: 16-lead DIL; plastic (SOT-3BZ). 
PC74HC/HCT4520T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1, 9 1CPo, 2CPo clock inputs (LOW-to-HIGH, edge-triggered) 

2, 10 1CT>1. 2cr>1 clock inputs (HIGH-to-LOW, edge-triggered) 

3,4,5,6 10oto 103 data outputs 

7, 15 !MR, 2MR asynchronous master reset inputs (active HIGH) 

8 GND ground (0 V) 

11, 12, 13, 14 200 to 203 data outputs 

16 Vee positive supply voltage 

lo :; 

CT 13 

3 14 

'---~ 

7Z93790 

7Z93799 

Fig 2 Logic symbol. Fig. 3 I EC logic symbol. 



PC74HC/HCT 4620 

MSI 

7Z93792 

Fig. 4 Functional diagram. 

FUNCTION TABLE 

nCPo nell"1 MR 

t H L 
L + L 

+ x L 
x t L 
t L L 
H + L 
x x H 

H =HIGH voltage level 
L = LOW voltage level 
X =don't care 

MODE 

counter advances 
counter advances 
no change 
no change 
no change 
no change 
Ooto Q3 =LOW 

t = LOW-to-HIGH clock transition 
+ =HIGH-to-LOW clock transition 

Fig. 5 Logic diagram (one counter). 

I 1 I 2 , I • J , I • I , I • I • J 10 " 12 1a 1• 1• 1• ,, 1• 

7Z93801 

Fig. 6 Timing diagram. 
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Dual 4-bit synchronous binary counter 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) 

74HC 
SYMBOL PARAMETER UNIT Vee 

+25 -40 to+85 -40 to +125 v 

min. typ. max. min. max. min. max. 

tPHLI propagation delay 240 300 360 2.0 
48 60 72 ns 4.5 

tPLH nCPo to nOn 41 51 61 6.0 

tPHLI pro_E<igation delay 240 300 360 2.0 
48 60 72 ns 4.5 

tPLH nCP1 to nOn 41 51 61 6.0 

propagation delay 150 190 225 2.0 
tPHL 30 38 45 ns 4.5 

nMR to nOn 26 33 38 6.0 

tTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 
tTLH 13 16 19 6.0 

clock pulse width 80 100 120 2.0 
tw HIGH or LOW 

16 20 24 ns 4.5 
14 17 20 6.0 

master reset pulse width 120 150 180 2.0 
tw 24 30 36 ns 4.5 HIGH 20 26 31 6.0 

removal time 0 0 0 2.0 
trem nMR to nCPo, nCi'1 

0 0 0 ns 4.5 
0 0 0 6.0 

set-up time 80 100 120 2.0 
tsu nCP 1 to nCPo, nCPo to nCi'1 

16 20 24 ns 4.5 
14 17 20 6.0 

maximum clock pulse 6 5 4 2.0 
fmax frequency 30 24 20 MHz 4.5 

35 28 24 6.0 

PC74HC/HCT4520 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 8 

Fig.8 

Fig. 9 

Fig. 8 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 8 

Fig. 7 
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PC74HC/HCT4520 

MSI 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current (aiccl for a unit load of 1 is given in the family specifications. 
To determine alee per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

nCPo, nCP1 0.30 
nMR 1.50 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

Tamb (°C) TEST CONDITIONS 

74HCT 
SYMBOL PARAMETER UNIT Vee WAVEFORMS 

+25 -40to +85 -40 to +125 v 

lnin. typ. max. min. max. min. max. 

tPHLI propagation delay 53 66 80 ns 4.5 Fig. 8 
tPLH nCPo to nOn 

tPHLi pro_E!lgation delay 53 66 80 ns 4.5 Fig. 8 
tPLH nCP1 to nOn 

tPHL 
propagation delay 35 44 53 ns 4.5 Fig. 9 

nMR to nOn 

tTHLi output transition time 15 19 22 ns 4.5 Fig. 8 
tTLH 

tw 
clock pulse width 20 25 30 ns 4.5 Fig. 7 

HIGH or LOW 

tw 
master reset pulse width 

20 25 30 ns 4.5 Fig. 7 
HIGH 

trem 
removal time 

nM R to nCPo. nCP1 
0 0 0 ns 4.5 Fig. 7 

tsu 
set-up time 

nCP1 to nCPo. nCPo to nCl1 
16 20 24 ns 4.5 Fig. 8 

fmax 
maximum clock pulse 

25 20 17 MHz 4.5 Fig. 7 
frequency 
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Dual 4-bit synchronous binary counter 

AC WAVEFORMS 

nC'P 1 INPUT 

1nCPo"' LOWI 

nCPo INPUT 

( nCf51 =HIGH) 

nMR INPUT 

nCPo INPUT 

nCfi1 INPUT 

_ :~1~~:-'PHL ''" :c'•LH 
- VMlll 

- ._tTLH - -- 1THL 

nan OUTPUT 

nMR INPUT 

nan OUTPUT 

7Z93797 

Note to AC waveforms 

(1) HC: VM=50%;V1=GNDtoVcc
HCT: VM = 1.3 V; V1 = GND to 3 V. 

PC74HC/HCT4520 

MSI 

Fig. 7 Waveforms showing removal time for nM R; 
minimum nCPo. nCP1, nMR pulse widths and 
maximum clock pulse frequency. 

Conditions: 

nCP1 =HIGH while nCPo is triggered on a 
LOW-to-HIGH transition; tw ani._trem also 
apply when nCPo = LOW and nCP1 is 
triggered on a HIGH-to-LOW transition. 

Fig . .!!_ Wavefo':!!'s showing set-up times for nCPo 
to nCP1 and nCP1 to nCPo, propagation delays 
and output transition times. 

Fig. 9 Waveforms showing propagation delay 
from nM R to nOn output. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
PC74HC/HCT40103 

MSI 

8-BIT SYNCHRONOUS BINARY DOWN COUNTER 

FEATURES 

• Cascadable 
• Synchronous or asynchronous preset 

• Output capability: standard 

• •cc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT40103 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "40103" of the 
"40008" series. They are specified in 
compliance with JED EC standard no. 7. 

The 74HC/HCT40103 consist each of 
an 8-bit synchronous down counter with 
a single output which is active when the 
internal count is zero. The "40103" 
contains a single 8-bit binary 
counter and has control inputs for 
enabling or disabling the clock (CP), for 
clearing the counter to its maximum 
count, and for presetting the counter 
either synchronously or asynchronously. 
All control inputs and the terminal count 
output (i'C) are active-LOW logic. 

In normal operation, the counter is 
decremented by one count on each 
positive-going transition of the clock (CP). 
Counting is inhibited when the terminal 
enable input (TE) is HIGH. The terminal 
count output (i'C) goes LOW when the 
count reaches zero if TE is LOW, and 
remains LOW for one full clock period. 

When the synchronous preset enable input 
(PE°) is LOW, data at the jam input (Po to 
P7) is clocked into the counter on the 
next positive-going clock transition 
regardless of the state of TE. 
When the asynchronous preset enable 
input (PL) is LOW, data at the jam input 
(Po to P7) is asynchronously forced into 
the counter regardless of the state of PE', 
T!, or CP. The jam inputs (Po to P7) 
represent a single 8-bit binary word. 

(continued on next page) 

40103 

7Z93739 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

tPHL/ propagation delay 
tPLH CP to TC 

fmax maximum clock frequency 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per counter 

GND = 0 V; Tamb = 25 °C; tr= If= 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

CL=15pF 30 30 

Vee= 5 v 
32 30 

3.5 3.5 

notes 1 and 2 25 27 

1. CPD is used to determine the dynamic power dissipation (Po in µW): 

Po = CPD x Vee' x fi + i; (CL x Vee' x fol where: 

UNIT 

ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL = output load capacitance in pF 
fo = output frequency in MHz Vee = supply voltage in V 
:!: (CL x Vee' x f0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vee 
For HCT the condition is V1 = GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT40103P: 16-lead DI L; plastic (SOT-38Z). 
PC74HC/HCT40103T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1 CP clock input (LOW-to-HIGH, edge-triggered) 

2 MR asynchronous master reset input (active LOW) 

3 TE terminal enable input 

4, 5,6, 7, 
Po to P7 jam inputs 

10, 11, 12, 13 

8 GND ground (0 V) 

9 PL asynchronous preset enable input (active LOW) 

14 TC terminal count output (active LOW) 

15 PE synchronous preset enable input (active LOW) 

16 Vee positive supply voltage 

1 9 3 

'1 

" P3 
TC 14 

IN PROGRESS 10 P4 

11 P5 

12 '• 
13 " PE MR 

15 7293740 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 



PC74HC/HCT40103 

MSI 

FUNCTION TABLE 

CONTROL INPUTS 

MR PL i>E 

H H H 

H H H 

H H L 

H L x 
L x x 

Notes to function table 

1. Clock connected to CP. 

Fig. 4 Functional diagram. 

PRESET ACTION 
TE MODE 

H inhibit counter 

L synchronous count down 

x preset on next LOW-to 
HIGH clock transition 

x preset asynchronously 
asynchronous 

x clear to maximum count 

2. Synchronous operation: changes occur on the LOW-to-HIGH CP transition. 
3. Jam inputs: MSD = P7, LSD =Po. 

H =HIGH voltage level 
L = LOW voltage level 
X =don't care 

220 Octoboc 19851 

GENERAL DESCRIPTION (Cont'd) 

When the master reset input (MR) is LOW, 
the counter is asynchronously cleared to 
its maximum count (decimal 255) 
regardless of the state of any other input. 
The precedence relationship between 
control inputs is indicated in the function 
table. 

If all control inputs except TE are HIGH 
at the time of zero count, the counters 
will jump to the maximum count, giving 
a counting sequence of 256 clock pulses 
long. 
The "40103" may be cascaded using the 
TI input and the l'C output, in either a 
synchronous or ripple mode. 

APPLICATIONS 

• Divide·bv·n counters 
• Programmable timers 
• Interrupt timers 
• Cycle/program counters 
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8-bit synchronous binary down counter PC74HC/HCT40103 

MSI 

Fig. 5 Logic diagram. 
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Fig. 6 Timing diagram. 
7Z93743 
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PC74HC/HCT40103 

MSI l ___ _ 
DC CHARACTERISTICS FOR 74HC 
For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V· tr= tf = 6 ns· CL= 50 pF 

Tamb l°CI 

74HC 
SYMBOL PARAMETER UNIT Vee 

+25 -40to+85 -40to+125 v 
min. typ. max. min. max. min. max. 

tPHLI propagation delay 300 375 450 2.0 
60 75 90 ns 4.5 

tPLH CPtoTC 
51 64 77 6.0 

tPHLI pr~gation delay 200 250 300 2.0 
40 50 60 ns 4.5 

tPLH TE to TC 
34 43 51 6.0 

tPHLI propagation delay 275 345 415 2.0 
55 69 83 ns 4.5 

tPLH PC to TC 47 59 71 6.0 

propagation delay 275 345 415 2.0 
tPHL MR to 'i'C 55 69 83 ns 4.5 

47 59 71 6.0 

lTHLI 
75 95 110 2.0 

output transition time 15 19 22 ns 4.5 
lTLH 13 16 19 6.0 

clock pulse width 165 205 250 2.0 
tw 33 41 50 ns 4.5 

HIGH or LOW 28 35 43 6.0 

master reset pulse width 150 190 225 2.0 

tw 30 38 45 ns 4.5 
LOW 26 33 38 6.0 

preset enable pulse width 125 155 190 2.0 
tw PL; LOW 25 31 38 ns 4.5 

21 26 32 6.0 

removal time 50 65 75 2.0 
tram MR toCP 10 13 15 ns 4.5 

9 11 13 6.0 

set-up time 100 125 150 2.0 
tsu PE to CP 20 25 30 ns 4.5 

17 21 26 6.0 

set-up time 175 220 265 2.0 
tsu 'l'E to CP 35 44 53 ns 4.5 

30 37 45 6.0 

set-up time 100 125 150 2.0 
tsu Pn to CP 20 25 30 ns 4.5 

17 21 26 6.0 

hold time 0 0 0 2.0 
th PE to CP 0 0 0 ns 4.5 

0 0 0 6.0 

222 October 1985 

TEST CONDITIONS 

WAVEFORMS 

Fig. 7 

Fig. 8 

Fig. 9 

Fig. 9 

Figs. 7 and 8 

Fig. 7 

Fig. 9 

Fig. 9 

Fig. 10 

Fig. 11 

Fig. 11 

Fig. 12 

Fig. 11 
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8-bit synchronous binary down counter 

AC CHARACTERISTICS FOR 74HC (Cont'd) 

GND = OV;tr=tt= 6 ns;CL = 50pF 

SYMBOL PARAMETER 
+25 

_L - ... LITlin. typ. max. 
r-- - ---- - --~---

hold time 0 
th TE to CP 0 

0 

hold time 5 
th Pn to CP 

5 
5 

maximum clock pulse 3 
fmax frequency 

15 
18 

Tamb ('C) 

74HC 
UNIT 

-40 to +85 -40 to +125 

min. max. min. max. 

0 0 
0 0 ns 
0 0 

5 5 
5 5 ns 
5 5 

2 2 
12 10 MHz 
14 12 

Vee 
v 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

PC74HC/HCT40103 

MSI 

TEST CONDITIONS 

WAVEFORMS 

- -- -- I 

Fig. 11 

Fig. 12 

Fig. 7 
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PC74HC/HCT40103 

MSI 

DC CHARACTERISTICS FOR 74HCT 
For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 
Output capability: standard 
Ice category: MS! 

Note to HCT types 
The value of additional quiescent supply current (alee) for a unit load of 1 is given in the family specifications. 
To determine alee per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

CP,PE 1.50 
MR 1.00 
TE 0.80 
Pn 0.25 

AC CHARACTERISTICS FOR 74HCT 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHL/ propagation delay 
tPLH CP to TC 

tPHLI propagation delay 
tPLH TE to TC 

tPHLI propagation delay 
tPLH PL to TC 

tPHL 
propagation delay 

MR to TC 

tTHL/ output transition time 
tTLH 

tw 
clock pulse width 

HIGH or LOW 

tw 
master reset pulse width 

LOW 

tw 
pr~t enable pulse width 

PL; LOW 

trem 
removal time 

MR to CP 

tsu 
set-up time 

PE to CP 

tsu 
set-up time 

TE to CP 

tsu 
set-up time 

Pn to CP 

th 
hold time 

PE to CP 
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+25 

min. typ. 

35 

40 

38 

10 

20 

40 

24 

0 

Tamb !°C) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to +125 v 
max. min. max. min. max. 

60 75 90 ns 4.5 Fig. 7 

50 63 75 ns 4.5 Fig. 8 

60 75 90 ns 4.5 Fig. 9 

60 63 75 ns 4.5 Fig. 9 

15 19 22 ns 4.5 Figs. 7 and 8 

44 53 ns 4.5 Fig. 7 

50 60 ns 4.5 Fig. 9 

48 57 ns 4.5 Fig. 9 

13 15 ns 4.5 Fig. 10 

25 30 ns 4.5 Fig. 11 

50 60 ns 4.5 Fig. 11 

30 36 ns 4.5 Fig. 12 

0 0 ns 4.5 Fig. 11 
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8-bit synchronous binary down counter 

AC CHARACTERISTICS FOR 74HCT (Cont'dl 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 
+25 

min. typ. max. 

th 
hold time 

0 TI: to CP 

th 
hold time 5 

Pn to CP 

fmax 
maximum clock pulse 

14 frequency 

Tamb (°Cl 

74HCT 

-40to +85 -40 to +125 

min. max. min. max. 

0 0 

5 5 
~ 

11 9 

UNIT Vee 
v 

ns 4.5 

ns 4.5 

MHz 4.5 

PC74HC/HCT40103 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 11 

Fig. 12 

Fig. 7 
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PC74HC/HCT40103 

MSI 

226 

AC WAVEFORMS 

-1/fmax____. 

CP !NPUT 

T'C OUTPUT 

7Z93744 

Fig. 7 Waveforms showing the clock input 
(GP) to TC propagation delays, the clock 
pulse width, the output transition times 
and the maximum clock pulse frequency. 

PL, MR INPUT 

TC OUTPUT 

TE or PE 
INPUT 

CP INPUT 

Fig. 9 Waveforms showing PL, MR 
to TC propagation delays. 

7Z93747 

7Z93748 

Fig. 11 Waveforms showing hold and set-up 
times for MR or PE to CP. 

Note to AC waveforms 

(1) HG: VM=50%;V1=GNDtoVcc
HCT: VM = 1.3 V; V1 = GND to 3 V, 

October 1985 

TE INPUT l L ... ~tPHL__._ 
Ir-

TC OUTPUT VMl11 

J 
trHL __ I --7293745 -- 1-- 1TLH 

Fig. 8 Waveforms showing the TE to TC 
propagation delays. 

MR !NPUT 

CP INPUT 

Po 10 P7 
INPUTS 

PE INPUT 

CP INPUT 

Fig. 10 Waveforms showing removal time 
for MR. 

Fig. 12 Waveforms showin~ hold and set-up 
times fer Pn, PE to CP. 

Note to Fig, 12 

The shaded areas indicate when the input 
is permitted to change for predictable 
output performance. 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
PC74HC/HCT40105 

MSI 

4-BIT X 16-WORD FIFO REGISTER 

FEATURES 

• Independent asynchronous inputs and 
outputs 

• Expendable in either direction 
• Reset capability 
• Status indicators on inputs and 

outputs 
• 3-state outputs 
• Output capability: standard 

• •cc category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT40105 are high-speed 
Si-gate CMOS devices and are pin 
compatible with the "40105" of the 
"40008" series. They are specified in 
compliance with JED EC standard no. 7. 

The 74HC/HCT40105 are first-in/first-
out (Fl FO) "elastic" storage registers that 
can store sixteen 4-bit words. The "40105" 
is capable of handling input and output 
data at different shifting rates. This feature 
makes it particularly useful as a buffer 
between asynchronous systems. Each 
word position in the register is clocked by 
a control flip-flop, which stores a marker 
bit. A "1" signifies that the position's 
data is filled and a "O" denotes a vacancy 
in that position. The control flip-flop 
detects the state of the preceding flip-flop 
and communicates its own status to the 
succeeding flip-flop. When a control 
flip-flop is in the "O" state and sees a "1" 
in the preceding flip-flop, it generates a 
clock pulse that transfers data from the 
preceding four data latches into its own 
four data latches and resets the preceding 
flip-flop to "O". The first and last control 
flip-flops have buffered outputs. Since all 
empty locations "bubble" automatically 
to the input end, and all valid data ripples 
through to the output end, the status of 
the first control flip-flop (data-in ready 
output - DIR) indicates if the FIFO is full, 
and the status of the last flip-flop (data-out 
ready output - DOR) indicates if the FIFO 

(continued on next page} 

40105 

7Z93838 

Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

IPHLI 
propagation delay 

MR to DIR, DOR 
IPLH SO to On 

propagation delay 
IPHL Sito DIR 

SQ to DOR 

fmax maximum clock frequency 

c, input capacitance 

Cpo 
power dissipation 

capacitance per package 

GND = 0 V; Tamb = 25 °C; tr= If= 6 ns 
Notes 

TYPICAL 
CONDITIONS 

HC HCT 

15 15 

CL=15pF 
35 35 

Vee= 5 v 
18 18 
18 18 

32 30 

3.5 3.5 

notes 1 and 2 134 145 

1. Cpo is used to determine the dynamic power dissipation (Po in µ.W): 

Po= Cpo x Vee' x fi + :!: (CL x Vee' x fo) where: 

UNIT 

ns 
ns 

ns 
ns 

MHz 

pF 

pF 

fi = input frequency in MHz CL = output load capacitance in pF 
f0 = output frequency in MHz Vee = supply voltage in V 
:!: (CL x Vcc2 x f0 ) =sum of outputs 

2. For HC the condition is VJ = GND to Vee 
For HCT the condition is Vt= GND to Vee - 1.5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 
PC74HC/HCT40105P: 16-lead OIL; plastic (SOT-382). 
PC74HC/HCT40105T: 16-lead mini-pack; plastic (S0-16; SOT-109A). 
PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1 OE" output enable input (active LOW) 

2 DIR data-in ready output 

3 SI shift-in input (LOW-to-HIGH, edge-triggered) 

4,5,6, 7 Do to 03 parallei data inputs 

8 GND ground (0 V) 

9 MR asynchronous master reset input (active HIGH) 

13, 12, 11, 10 Oo to 03 3-state data outputs 
14 DOR data-out ready output 
15 SU shift-out input (HIGH-to-LOW, edge-triggered) 

16 Vee positive supply voltage 

OE 

Do Oo 13 

Dl 01 12 

D2 o, 11 

D3 03 10 IN PROGRESS 

SI DOR 14 

1S so DIR 

MR 

9 7Z93837 

Fig. 2 Logic symbol. Fig. 3 I EC logic symbol. 
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PC74HC/HCT40105 

MSI 

GENERAL DESCRIPTION (Cont'd) 

contains data. As the earliest data is 
removed from the bottom of the data 
stack (output end). all data entered later 
will automatically ripple toward the 
output. 

Loading data 

Data can be entered whenever the DIR 
flag is HIGH, by a LOW·to-HIGH 
transition on the shift-in input (SI). 
This input must go LOW momentarily 
before the next word is accepted by the 
FIFO. The DIR flag will go LOW 
momentarily, until the data has been 
transferred to the second location. The 
DIR flag remains LOW when all 16 word 
locations are filled with valid data, and 
further pulses on the SI input will be 
ignored until DIR goes HIGH. 

Unloading data 

As soon as the first word has rippled to 
the output, the data-out ready output 
(DOR) goes HIGH and data of the first 
word is available on the outputs. 

Data of other words can be removed by a 
~egativ~oing transition on the shift-out 
input (50). This negative-going transition 
causes the DOR signal to go LOW, while 
the next word moves to the output. As 
long as valid data is available in the Fl FO 
the DOR signal will go HIGH again ' 
signifying that the next word is ready at 
the output. When the FIFO is empty, 
DOR will remain LOW, and any further 
commands will be ignored until a "1" 
marker ripples down to the last control 
register and DOR goes HIGH. 
If during unloading SI is LOW, data on 
the data input of the FIFO is entered in 
the first location. 

Master reset 

A HIGH on the master reset input (MR) 
sets all the control logic marker bits to 
"O". DOR goes LOW and DIR goes 
HIGH. The contents of the data register 
are not changed but will be superseded 
when the first word is loaded. Thus MR 
does not clear data within the register but 
only the control logic. If the shift-in flag 
(SI) is HIGH during the master reset 
pulse, data present at the input (Do to D3) 
is immediately moved into the first 
location upon completion of the reset 
process. 

228 October 1985 

3·state outputs 

In order to facilitate data busing, 3-state 
outputs (Oo to 03) are provided on the 
data output lines, while the load condition 
of the register can be detected by the 
state of the DOR output. A HIGH on the 
3-state control flag (output enable input · 
OI:) forces the outputs into the 
high-impedance OFF-state mode. 

Cascading 

The "40105" can be cascaded to form 
longer registers simply by connecting 
the DIR outputs to the SO inputs and 
the DOR outputs to the SI inputs. 
In the cascading mode, a master reset 
pulse must be applied after the supply 
voltage is turned on. For words wider 
than 4 bits, the DIR and DOR outputs 
must be gated together with AND gates. 
Their outputs drive the SI and SO inputs 
in parallel, if expansion occurs in both 
directions (see Figs. 6 and 7). 

APPLICATIONS 

• Bit-rate smoothing 
• CPU/terminal buffering 
• Data communications 
• Peripheral buffering 
• Line printer input buffers 
• Auto-diallers 
• CRT buffer memories 
• Radar data acquisition 



PC74HC/HCT40105 

MSI 

4-bit x 16-word FIFO register J 
---

<( 
I-
<( 
c 
I-z w 
::E 
CL. 
0 
...J 
w 
> w 
c 

INPUT BUFFERS OUTPUT BUFFERS 

2 DIR 

3 SI 

7Z93B38 

Fig. 4 Functional diagram. 

MR 
DOR 

SI 

DIR 

Do 

D, a, 

D7 1-------l LATCHES 

t------1 3·STATE 
OUTPUT 

1-------l LATCHES 1------t BUFFERS 07 

D3 

position 1 

Notes to Fig. 5 
(see control flip-flops) 

(1) LOW on S' input of FF1 and FF5 will 
set Q output to HIGH independent 
of state on Ii input. 

(2) LOW on Ff input of FF2 and FF3 will 
set Q output to LOW independent 
of state on S' input. 

"' 
position 2 to 15 

Fig. 5 Logic diagram. 

position 16 

a, 
7Z93860 
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PC74HC/HCT40105 

MSI 

SI 

B·BIT DATA 

DIR 

MR (1) 

DOR Oo Do SI 

o, a, o, a, 

02 
40105 

02 02 
40105 

02 

MR so 03 DIR MR 

111 7Z93839 

(1) Master reset pulse must be applied when cascading by 16 n-bits. 

Fig. 6 Expansion; 4-bits wide-by-16 n-bits long. 

Do SI DOR 
Oo Do SI DOR Oo 

o, a, o, a, 

02 
40105 a, o, 

40105 
02 

MR so 03 03 
DIR MR so 03 

Do SI DOR Oo Do SI 

o, o, o, a, 

02 
40105 o, 40105 

o, 02 

DIR MR so 03 03 
DIR MR So 03 

(1) Master reset pulse must be applied when cascading by 16 n-bits. 

Fig. 7 Expansion; 8-bits wide-by-16 n-bits long. 
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DOR 

8-BIT DATA 

So 

7Z93640 



4-bit x 16-word FIFO register J 
---

~ c 
.... z 
w 
::!: 
Q. 

0 
.J 
w 
> w c 

DC CHARACTERISTICS FOR 74HC 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 

Output capability: standard 
Ice category: MSI 

AC CHARACTERISTICS FOR 74HC 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH MR to DIR, DOR 

tPHL 
propagation delay 

SI to DIR 

propagation delay 
tPHL SO to DOR 

tPHLI propagation delay 
tPLH SO to On 

propagation delay/ripple 
tPLH through delay 

SI to DOR 

propagation delay/ripple 
tPLH through delay 

SO to DIR 

!THLI output transition time 
tTLH 

tpzH/ 3-state output enable 
tpzL OE to On 

tpHz/ 3-state output disable time 
tpLz OE to On 

SI pulse width 
tw HIGH or LOW 

SO pulse width 
tw HIGH or LOW 

DIR pulse width 
tw HIGH or LOW 

+25 

min. typ. max. 

175 
35 
30 

-- 210 
42 
36 

210 
42 
36 

400 
BO 
6B 

2000 
400 
340 

2500 
500 
425 

75 
15 
13 

150 
30 
26 

140 
2B 
24 

BO 
16 
14 

120 
24 
20 

220 
44 
37 

Tamb (oe) 

74HC - UNIT Vee 
-40to+85 -40 to +125 v 
min. max. min. max. 

220 265 2.0 
44 53 ns 4.5 
37 45 6.0 

265 315 2.0 
53 63 ns 4.5 
45 54 6.0 

265 315 2.0 
53 63 ns 4.5 
45 54 6.0 

500 600 2.0 
100 120 ns 4.5 
B5 102 6.0 

2500 3000 2.0 
500 600 ns 4.5 
425 510 6.0 

3125 3750 2.0 
625 750 ns 4.5 
532 63B 6.0 

---
95 110 2.0 
19 22 ns 4.5 
16 19 6.0 

190 225 2.0 
3B 45 ns 4.5 
33 3B 6.0 

175 210 2.0 
35 42 ns 4.5 
30 36 6.0 

100 120 2.0 
20 24 ns 4.5 
17 20 6.0 

150 1BO 2.0 
30 36 ns 4.5 
26 31 6.0 

275 330 2.0 
55 66 ns 4.5 
47 56 6.0 

PC74HC/HCT40105 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. B 

Fig. 9 

Fig. 10 

Fig. 11 

Fig. 12 

Fig. 13 

Fig. 11 

Fig. 14 

Fig. 14 

Fig. 9 

Fig. 10 

Fig. 9 
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PC74HC/HCT40105 

MSI 

AC CHARACTERISTICS FOR 74HC (Cont'd) 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 
+25 

min. typ. 

DOR pulse width 220 
tw 44 HIGH or LOW 37 

MR pulse width 80 
tw 16 

HIGH 14 

removal time 50 
trem MR to SI 10 

9 

set-up time -35 
tsu -7 

Dn to SI -6 

hold time 125 
th Dn to SI 

25 
21 

maximum pulse frequency 3 
fmax Sl,SO 

15 
18 
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max. 

Tamb (oC) TEST CONDITIONS 

74HC 
UNIT Vee WAVEFORMS 

-40to +85 -40 to +125 v 
min. max. min. max. 

275 330 2.0 
55 66 ns 4.5 Fig. 10 
47 56 6.0 

100 120 2.0 
20 24 ns 4.5 Fig. 8 
17 20 6.0 

65 75 2.0 
13 15 ns 4.5 Fig. 15 
11 13 6.0 

-45 -55 2.0 
-9 -11 ns 4.5 Fig. 16 
-7 -9 6.0 

155 190 2.0 
31 38 ns 4.5 Fig. 16 
26 32 6.0 

2 2 2.0 
12 10 MHz 4.5 Figs 9 and 10 
14 12 6.0 



PC74HC/HCT40105 

MSI 

4-bit x 16-word FIFO register J 
---

<( 

~ c 
1-z 
w 
:!E a. 
0 
...J 
w 
> w c 

DC CHARACTERISTICS FOR 74HCT 

For the DC characteristics see chapter "HCMOS family characteristics", section "Family specifications". 
Output capability: standard 
Ice category: MSI 

Note to HCT types 

The value of additional quiescent supply current (Al eel for a unit load of 1 is given in the family specifications. 
To determine Alec per input, multiply this value by the unit load coefficient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

OE 0.75 
SI 0.40 
Dn 0.30 
MR 1.50 so 0.40 

AC CHARACTERISTICS FOR 74HCT 

GND=OV·t =tf=6ns·CL=50pF • r 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH MR to DIR, DOR 

tPHLI propagation delay 
tPLH SI to DIR 

tPHL 
propagation delay 

Si) to DOR 

tPHLI pro~ Jation delay 
tPLH sti to On 

propagation delay/ripple 
tPLH through delay 

SI to DOR 

propagation delay/ripple 
tPLH through delay 

S'OtoDIR 

fTHLI output transition time 
tTLH 

tpzH/ 3-state output enable time 
tpzL OJ: to On 

tpHz/ 3-state ·output disable time 
tpLz OE to On 

tw SI pulse width 
HIGH or LOW 

tw 
SO pulse width 

HIGH or LOW 

+25 

min. typ. 

16 

16 

Tamb (OC) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to +125 v 
max. min. max. min. max. 

36 45 54 ns 4.5 Fig. 8 

42 53 63 ns 4.5 Fig. 9 

42 53 63 ns 4.5 Fig. 10 

80 100 120 ns 4.5 Fig. 11 

400 500 600 ns 4.5 Fig. 12 

500 625 750 ns 4.5 Fig. 13 

15 19 22 ns 4.5 Fig. 11 

35 44 53 ns 4.5 Fig. 14 

30 38 45 ns 4.5 Fig. 14 

20 24 ns 4.5 Fig. 9 

20 24 ns 4.5 Fig. 10 
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PC74HC/HCT40105 

MSI 

AC CHARACTERISTICS FOR 74HCT (Cont'd) 

GND = 0 V; tr= tf = 6 ns; CL= 50 pF 

SYMBOL PARAMETER 
+25 

min. typ. 

tw 
DIR pulse width 

40 HIGH or LOW 

tw 
DOR pulse width 

40 HIGH or LOW 

tw 
MR pulse width 16 

HIGH 

tr.em 
removal time 

15 MR to SI 

tsu 
set-up time -7 

Dn to SI 

th 
hold time 25 

Dn to SI 

fmax 
maximum pulse frequency 14 

Sl,SO 

234 October 1985 

max. 

Tamb (°C) TEST CONDITIONS 

74HCT 
UNIT Vee WAVEFORMS 

-40to+85 -40to +125 v 
min. max. min. max. 

50 60 ns 4.5 Fig. 9 

50 6cr ns 4.5 Fig. 10 

20 24 ns 4.5 Fig. B 

19 22 ns 4.5 Fig. 15 

-9 -11 ns 4.5 Fig. 16 

31 38 ns 4.5 Fig. 16 

11 9 MHz 4.5 Figs 9 and 10 
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4-bit x 16-word FIFO register 

AC WAVEFORMS 

MR lNPUT 

On, DOR 

OUTPUTS 

7Z93841 

Fig. 8 Waveforms showing the MR input 
to DI R, DOR output propagation delays 
and the MR pulse width. 

-1/fmu:-

Fig. 10 Waveforms showing the Sl:l input 
to DOF output propagation delay. The Sl:l, 
DOR ~ !se widths and Sl:l maximum pulse 
frequency. 

SI INPUT r::;:\ 
~I 1~ .... ··•·L"" '--

DOR OUTPUT /vM111 ____ ,, 
7Z9384& 

Fig. 12 Waveforms showing the SI input 
to DOR output propagation/ripple through 
delay. 

PC74HC/HCT40105 

MSI 

-1tfm1x 

SI INPUT 

DIR OUTPUT 

7Z93842 

Fig. 9 Waveforms showing the SI input 
to DIR output propagation delay. The SI, 
DIR pulse widths and SI maximum pulse 
frequency. 

SQ INPUT 

On OUTPUT 

_.,_1 
' VM111 

7283844 .,. - 1TLH 

Fig, 11 Waveforms showing Sl:l input to On 
output propagation delays and output 
transition time. 

SQ INPUT \vMltl r---Y ... PLH 

'VMl11 ____ ,, DIR OUTPUT 

7Zl3848 

Fig. 13 Waveforms showing the Sl:l input 
to DIR output propagation/ripple through 
delay. 
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PC74HC/HCT40105 

MSI 

AC WAVEFORMS (Cont'd) 

6E 
INPUT 

an OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

an OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

_,, 
90% 

vMm 

10% 

-tPzH-

7Z93848 

I 
yM(I) 

outputs - _-.-,-,.-,,-, -_-.J - outputs 
eniibled disabled enabled 

Fig. 14 Waveforms showing the 3-state enable 
and disable times for input OE. 

On INPUT 

SI INPUT 

MR INPUT 

SJ INPUT 

Fig. 15 Waveforms showing the MR input 
to SI input removal time. 

Fig. 16 Waveforms showing hold and set-up 
times for Dn input to SI input. 

Note to Fig. 16 

The shaded areas indicate when the input 
is permitted to change for predictable 
output performance. 
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Note to AC waveforms 

(1) HC: VM=50%;V1=GNDtoVcc· 
HCT: VM = 1.3V; V1 = GND to 3V. 
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