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High Speed CMOS Logic

August 1997 BCD To Decimal Decoder (1 of 10)
Features Description

¢ Buffered Inputs and Outputs The Harris CD74HC42, CH74HCT42 BCD-to-Decimal

. . . _ Decoders utilize silicon-gate CMOS technology to achieve

EypﬁzilsPré)q_ageitlggolg:elay. 12nsatV. cc =5V, operating speeds similar to LSTTL decoders with the low

L= 1oPR TA= power consumption of standard CMOS integrated circuits.

» Fanout (Over Temperature Range) These devices have the capability of driving 10 LSTLL loads

- Standard OUtpULS. . . ..o\ ovv ... 10 LSTTL Loads and are compatible with the standard 74LS logic family. One

. of ten outputs (low on select) is selected in accordance with

- Bus DriverOutputs ............. 15 LSTTL Loads ) ) . .

! WV utpu the BCD input. Non-valid BCD inputs result in none of the
+ Wide Operating Temperature Range . .. -55 °9Cto 125°C outputs being selected (all outputs are high).
* Bal P tion Del T ition Ti . .
alanced Propagation Delay and Transition Times Order/ng Information
« Significant Power Reduction Compared to LSTTL
Logic ICs PKG.
PART NUMBER | TEMP. RANGE (OC) PACKAGE NO.
e HC Types
- 2V to 6V Operation CD74HCA42E -55t0 125 16 Ld PDIP [E16.3
- High Noise Immunity: N | =30%, Njy =30%0fVccat  |cp7ancTaze -55 t0 125 16LdPDIP [E163
VCC =5V
CD74HC42M -551t0 125 16 Ld SOIC | M16.15
e HCT Types
- 4.5V to 5.5V Operation NOTE:
- Direct LSTTL Input Logic Compatibility, 1. When ordering, use the entire part number. Add the suffix 96 to
V)= 0.8V (Max), V}y = 2V (Min) obtain the variant in the tape and reel.

- CMOS Input Compatibility, | | < 1pA at Vo, Vou 2. Die ff_Jr thi_s part number is available which meets aII_eIectricaI ‘
specifications. Please contact your local sales office or Harris
customer service for ordering information.

Pinout
CD74HCA42, CD74HCT42
(PDIP, SOIC)
TOP VIEW
\/

vo [1] 16] vee
Y1 [2] 15] A0
v2 [3] 14] A1
Y3 [4] 13] A2
va [5] 12] A3
v5 [6 11] Yo
Y6 [7 10] Y8

GND [8 9] Y7

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 1689 1
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CD74HC42, CD74HCT42

Functional Diagram

TRUTH TABLE

OUTPUTS

INPUTS

A0

Al

A2

A3

High Voltage Level, L = Low Voltage Level

NOTE: H




CD74HC42,

CD74HCT42

Absolute Maximum Ratings

DC Supply Voltage, Vcc
DC Input Diode Current, ik

ForV|<-05VorV|>Vec+05V...................... +20mA
DC Output Diode Current, lok

ForVo<-05VorVo>Vec +0.5V . ooiiiiiiiiiiinn. .. +20mA
DC Output Source or Sink Current per Output Pin, Ig

ForVo>-05VorVo<Vec +05V ..o +25mA
DC V¢ or Ground Current, Icc or IGND -+« + v v vevveevnnnnn +50mA

Operating Conditions

Temperature Range (Tp) « .. .o.vvvevnnenennn... -55°C to 125°C
Supply Voltage Range, Vcc

HCTypes ... .. e 2V to 6V
HCT TYPES . . e 4.5V to 5.5V
DC Input or Output Voltage, V|, Vo ... ..o 0V to Ve

Input Rise and Fall Time

2V 1000ns (Max)
A5V, 500ns (Max)
BV 400ns (Max)

Thermal Information
-0.5Vto 7V Thermal Resistance (Typical, Note 3)

834 (°C/W)

PDIPPackage .. ........ ...,
SOICPackage. .. ...

Maximum Junction Temperature

Maximum Storage Temperature Range

Maximum Lead Temperature (Soldering 10s)

(SOIC - Lead Tips Only)

90

....................... 150°C

.......... -65°C to 150°C

.. 300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

3. 034 is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

TEST
CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V[ (V) | Io (MA) V) MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HC TYPES
High Level Input ViH - - 2 1.5 - - 15 - 15 - \
Voltage 45 | 315 | - - | 315 - | 315 - v
4.2 - - 4.2 - 4.2 - \%
Low Level Input Vi - - - - 0.5 - 0.5 - 0.5 \
Voltage 45 - - | 135 - 1.35 - 135 v
6 - - 1.8 - 1.8 - 1.8 \%
High Level Output Vo |ViHorvy | -0.02 1.9 - - 1.9 - 1.9 - \%
Voltage
-0.02 45 4.4 - - 4.4 - 4.4 - \%
CMOS Loads
-0.02 6 5.9 - - 5.9 - 5.9 - Vv
High Level Output - - - - - - - - - \%
Voltage 4 45 | 398 | - - 3.84 - 37 - v
TTL Loads
5.2 5.48 - - 5.34 - 52 - \%
Low Level Output VoL VigorV, | 0.02 2 - - 0.1 - 0.1 - 0.1 \
Voltage 0.02 45 - - 01 - 01 - 01 v
CMOS Loads
0.02 6 - - 0.1 - 0.1 - 0.1 \%
Low Level Output - - - - - - - - - \%
Voltage 2 45 - ~ | 026 - 033 - 04 v
TTL Loads
5.2 - - 0.26 - 0.33 - 0.4 \%
Input Leakage I Ve or - - - +0.1 - +1 - +1 UHA
Current GND
Quiescent Device Icc Ve or 0 6 - - 8 - 80 - 160 MA
Current GND




CD74HC42, CD74HCT42

DC Electrical Specifications

(Continued)

PARAMETER SYMBOL

TEST
CONDITIONS

Vee
Vi(v) |10 (ma)

25°C

-40°C TO 85°C

-550C TO 125°C

MIN |TYP |MAX MIN

MAX

MIN MAX

UNITS

HCT TYPES

High Level Input
Voltage

ViH

45t0
5.5

Low Level Input
Voltage

ViL

45t0
55

0.8

High Level Output
Voltage
CMOS Loads

High Level Output
Voltage
TTL Loads

VoH

VlH or V||_ -0.02 4.5

4.4 - - 4.4

4.4 -

-4 4.5

3.98 - - 3.84

3.7 -

Low Level Output
Voltage
CMOS Loads

Low Level Output
Voltage
TTL Loads

VlH or V||_ 0.02 4.5

0.1 -

0.1

0.26 -

0.33

Input Leakage I
Current

Vcce and 0 55

GND

HA

Quiescent Device
Current

Icc

Ve or 0 55

GND

80

- 160

HA

Additional Quiescent
Device Current Per
Input Pin: 1 Unit Load

Alcc

45t0
5.5

Vee -
2.1

- 100 360 -

450

- 490

HA

NOTE: For dual-supply systems theoretical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.

HCT Input Loading Table

INPUT

UNIT LOADS

All

1

NOTE: Unit Load is Alcc limit specified in DC Electrical Table, e.g.

360pA max at 25°C.

Switching Specifications

Input t, t = 6ns

PARAMETER

TEST

SYMBOL | CONDITIONS

Vee (V)

25°C

-40°C t0 85°C

-550C t0 125°C

MIN | TYP | MAX

MIN

MAX

MIN MAX

UNITS

HC TYPES

Propagation Delay,
Input to Y (Figure 1)

tpLH, tPHL| €L =50pF

150

190

- 225

ns

30

38

ns

26

33

ns

Any Inputto Y

tpLH, tPHL|  CL = 15pF

ns

Output Transition Time
(Figure 1)

triHs ttHe | CL = 50pF

75

95

- 110

ns

15

19

ns

13

16

ns

Input Capacitance

CiN -

10

10

pF

Power Dissipation Capacitance
(Notes 4, 5)

pF




CD74HC42, CD74HCT42

Switching Specifications

Input t;, tf = 6ns  (Continued)

25°C -40°C to 85°C | -55°C to 125°C
TEST
PARAMETER SYMBOL | CONDITIONS | Ve (V)| MIN | TYP | MAX | MIN | MAX | MIN MAX | UNITS
HCT TYPES
Propagation Delay, tpLHs tPHL| CL = 50pF 4.5 - - 35 - 44 - 53 ns
Input to Y (Figure 2)
Any Inputto Y tPLH, tPHL CL = 15pF 5 - 14 - - - - - ns
Output Transition Time tteds ttHL | CL = 50pF 4.5 - - 15 - 19 - 22 ns
(Figure 2)
Input Capacitance CIN - - - - 10 - 10 - 10 pF
Power Dissipation Capacitance Cpp - 5 - 70 - - - - - pF
(Notes 4, 5))
NOTES:
4. Cpp is used to determine the dynamic power consumption, per package.
5. Pp= VCC2 fi (Cpp + C) where: f; = Input Frequency, C|_ = Output Load Capacitance, Vcc = Supply Voltage.
Test Circuits and Waveforms
ty = 6ns I‘_ _)I I‘_ tf=6ns ty = 6ns —= |<— —»I I‘—tf=6ns
Vee 3V
90%
2.7V
INPUT Z_ 50% T INPUT 1_ 13y
r 10% L i
0 GND 0.3V GND
trHL tTHL
N\
INVERTING | INVERTING
OuTPUT ! OUTPUT
—> tpHL —> —1

FIGURE 1. HC AND HCU TRANSITION TIMES AND PROPAGA-
TION DELAY TIMES, COMBINATION LOGIC

FIGURE 2. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC




CD74HC42, CD74HCT42

Dual-In-Line Plastic Packages (PDIP)

2 _
[El
'R‘gg—» 12 3 N/2
=]
D i E
BASE |
PLANE _A2 A I
SEATING = T
PLANE | 1 L ¢
D1 = ‘+ —>Dl<— Al +
Bl —»| |l —>E<— ec>| le— Cc>
B | |=
0.010 (0.25)@|C|A|B@| ' €s

NOTES:

1.

Controlling Dimensions: INCH. In case of conflict between English and
Metric dimensions, the inch dimensions control.

. Dimensioning and tolerancing per ANSI Y14.5M-1982.
. Symbols are defined in the “MO Series Symbol List” in Section 2.2 of

Publication No. 95.

. Dimensions A, Al and L are measured with the package seated in JE-

DEC seating plane gauge GS-3.

. D, D1, and E1 dimensions do not include mold flash or protrusions.

Mold flash or protrusions shall not exceed 0.010 inch (0.25mm).

. Eand are measured with the leads constrained to be perpendic-

ular to datum .

. eg and ec are measured at the lead tips with the leads unconstrained.

ec must be zero or greater.

. B1 maximum dimensions do not include dambar protrusions. Dambar

protrusions shall not exceed 0.010 inch (0.25mm).

. N is the maximum number of terminal positions.
10.

Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, E28.3,
E42.6 will have a B1 dimension of 0.030 - 0.045 inch (0.76 - 1.14mm).

E16.3 (JEDEC MS-001-BB ISSUE D)
16 LEAD DUAL-IN-LINE PLASTIC PACKAGE

INCHES MILLIMETERS
symoL| MIN [ max | mIN | mMAX | NOTES

A - 0.210 - 5.33 4
Al 0.015 - 0.39 - 4
A2 0115 | 0195 293 | 495 -

B 0.014 | 0022 ] 0356 | 0558 -

B1 0.045 | oo70] 115 | 177 | 810
C 0.008 | 0014 ] 0204 0355 -

D 0735 | 0775 | 1866 | 19.68 5
D1 0.005 - 0.13 - 5

E 0300 | 0325 762 | 825 6
E1 0240 | 0280 6.10 | 7.11 5

e 0.100 BSC 2.54 BSC -

ea 0.300 BSC 7.62 BSC 6
ep - 0.430 - 10.92 7

L 0115 | o150 ] 293 | 381 4

N 16 16 9

Rev. 0 12/93




CD74HC42, CD74HCT42

Small Outline Plastic Packages (SOIC)

N H H H | M16.15 (JEDEC MS-012-AC ISSUE C)
e —_ 16 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE
;REA £ H 10250010 @[5 @) INCHES MILLIMETERS
5] symBoL | MmN MAX MIN MAX |NOTES
) A 0.0532 | 0.0688 | 1.35 1.75 -
NIBIE T Al 0.0040 | 0.0098 | 0.10 0.25 -
IEIETRTATR T
B 0.013 | 0.020 0.33 0.51 9
SEATING PLANE c 0.0075 | 0.0098 | 0.19 0.25 -
| D 5 | A— _>| |<_ h x 459 D 0.3859 | 0.3937 | 9.80 | 10.00 3
W E 0.1497 | 0.1574 | 3.80 4.00 4
a0l L { f A N/ e 0.050 BSC 127 BSC :
a ~
. ] ) AL /\ _/4\ H 0.2284 | 0.2440 | 5.80 6.20 -
aolle m ¢ h 0.0099 | 0.0196 | 0.25 0.50 5
0.10(0.004
L 0.016 | 0.050 0.40 1.27 6
[b]o250.0100 @[ c[a @[] . - - -
NOTES: a o° 80 0° 80 -
1. Symbols are defined in the “MO Series Symbol List” in Section 2.2 of Rev. 0 12/93

Publication Number 95.
2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension “D” does not include mold flash, protrusions or gate burrs.
Mold flash, protrusion and gate burrs shall not exceed 0.15mm (0.00
inch) per side.

4. Dimension “E” does notinclude interlead flash or protrusions. Interleac
flash and protrusions shall not exceed 0.25mm (0.010 inch) per side

5. The chamfer on the body is optional. If it is not present, a visual inde»
feature must be located within the crosshatched area.

. “L"is the length of terminal for soldering to a substrate.

“N" is the number of terminal positions.

. Terminal numbers are shown for reference only.

. Thelead width “B”, as measured 0.36mm (0.014 inch) or greater above
the seating plane, shall not exceed a maximum value of 0.61mr
(0.024 inch).

Controlling dimension: MILLIMETER. Converted inch dimensions are
not necessarily exact.

© © N o

10.

All Harris Semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Harris is
believed to be accurate and reliable. However, no responsibility is assumed by Harris or its subsidiaries for its use; nor for any infringements of patents or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.

Sales Office Headquarters
For general information regarding Harris Semiconductor and its products, call 1-800-4-HARRIS

NORTH AMERICA

Harris Semiconductor

P. O. Box 883, Mail Stop 53-210
Melbourne, FL 32902

TEL: 1-800-442-7747

(407) 729-4984

FAX: (407) 729-5321

EUROPE

Harris Semiconductor
Mercure Center

100, Rue de la Fusee
1130 Brussels, Belgium
TEL: (32) 2.724.2111
FAX: (32) 2.724.22.05

HARRIS

SEMICONDUCTOR

ASIA

Harris Semiconductor PTE Ltd.
No. 1 Tannery Road

Cencon 1, #09-01

Singapore 1334

TEL: (65) 748-4200

FAX: (65) 748-0400




