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® All Outputs Are High for invalid input
Conditions

SN5442A, SN54LS42 . . .J OR W PACKAGE
SN7442A . .. N PACKAGE
SN74LS42 . .. D OR N PACKAGE

® Also for Application as (TOP VIEW)
4-Line-to-16-Line Decoders
3-Line-to-8-Line Decoders o [ U16:l vVce
@ Diode-Clamped Inputs ; E; ::::]] /B\
3[a 130c
TYPICAL TYPICAL 4 [s 1200 D
TYPES POWER PROPAGATION 5 (e 1 :] 9
DISSIPATION DELAYS 6 7 0[] 8
'42A 140 mW 17 ns GND (s of] 7
‘LS42 35 mwW 17 ns

description

These monolithic BCD-to-decimal decoders
consist of eight inverters and ten four-input
NAND gates. The inverters are connected in
pairs to make BCD input data available for
decoding by the NAND gates. Full decoding of
valid input logic ensures that all outputs remain
off for all invalid input conditions.

The ‘42A and 'LS42 feature inputs and outputs
that are compatible for use with most TTL and
other saturated low-level logic circuits. DC noise
margins are typically one voit.

The SN5442A and SN54LS42 are characterized
for operation over the full military temperature
range of —55°C to 125°C. The SN7442A and
SN74LS42 are characterized for operation from
0°C to 70°C.
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4-LINE BCD TO 10-LINE DECIMAL DECODERS
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

INPUT B

INPUT C

INPUT D

04)

(1)

ol Ol wl P

2)

)
Q

(3}

N

ololm »l

4}

)

5

ol 0 @ B

Y

(6

ol

;J

{7)

(9)

ol

b

Pin numbers shown are for D, J, N, and W packages.
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schematics of inputs and outputs

‘42A 'LS42
EQUIVALENT OF EQUIVALENT OF
EACH INPUT EACH INPUT
Vee - vee I
Req = 4 k2 NOM Req = 17 ki NOM
INPUT -
INPUT e
'42A ‘LS42
TYPICAL OF TYPICAL OF
ALL OUTPUTS ALL OUTPUTS
Vce
30 0 NOM 120 Q@ NOM

V¢ 1} TTTmEmEmTmTmms
1

OUTPUT
OUTPUT

‘4‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



SN5442A, SN541.542, SN7442A, SN74LS42
4-LINE BCD TO 10-LINE DECIMAL DECODERS

SDLS109 — MARCH 1974 — REVISED MARCH 1988

FUNCTION TABLE

NO. BCD INPUT DECIMAL OUTPUT

D C B A 0 1 2 3 4 5 6 7 8 9
0 L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L

H L H L H H H H H H H H H H
o H L H H H H H H H H H H H H
3 H H L L H H H H H H H H H H
; H H L H H H H H H H H H H H
= H H H L H H H H H H H H H H

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

H = high level, L = low level

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Input voltage: ‘42A . . . ... e e 55V
L7 B

Operating free-air temperature range: SN5442A, SN54LS42 ................ —55°C to 125°C

SN7442A,SN74LS42 . ... ... ... ... .. ... 0°C to 70°C

Storage temperature TaNge . . . .. ... vvi v et nann e anane e —-65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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SN5442A, SN541.542, SN7442A, SN74LS42
4-LINE BCD TO 10-LINE DECIMAL DECODERS
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recommended operating conditions

SN5442A SN7442A UNIT

MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve

45 5 5.5 | 4.75 5 525 \Y

High-level output current, ioH —800 --800 | uA
Low-level output current, Ig( 16 16 | mA
Operating free-air temperature, Tp —55 125 0 70 | °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? SNBESZR SHEGach UNIT
MIN TYPI MAX | MIN TYPH MAX

ViH High-level input voltage 2 2 \4

ViL Low-level input voltage 0.8 08| V

Vik Input clamp voltage Vee=MIN, j=—12mA -1.5 -15| Vv

VOH High-level output voltage Vec=MIN, - Vi =2V, 24 34 24 34 v
ViL =08V, IgH=-800uA

VoL Low-level output voltage Vec=MIN, - Vi =2V, 0.2 0.4 0.2 04| V
Vi =08V, lgL=16mA

I Input current at maximum input voltage Vee =MAX, V=55V 1 1] mA

Il  High-level input current Vee = MAX, Vy=24V 40 40 | uA

L Low level input current Vee = MAX, V=04V -16 —1.6| mA

log  Short-circuit output current § Vee = MAX —20 —-55 | —18 —55 | mA

lcc  Supply current Vee = MAX, See Note 2 28 41 28 56 [ mA

tFor conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.

¥ Al typical values are at Voc =5 V, T = 25°C.
Not more than one output should be shorted at

a time.

NOTE 2: Igg is measured with all outputs open and all inputs grounded.

switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT

Propagation delay time, high-to-low-level

tPHL . 14 25 ns
output from A, B, C, or D through 2 levels of logic
Propagation delay time, high-to-low-level

tPHL pag v g . CL=15pF, 17 30 ns
output from A, B, C, or D through 3 levels of logic H 400
Propagation delay time, low-to-high-level L !

tPLH . See Note 3 10 25 ns
output from A, B, C, and D through 2 levels of logic
Pro; tion delay time, low-to-high-level

PLH ropagation delay time, low-to-high-lev ‘ 17 30 ns
output from A, B, C, and D through 3 tevels of logic

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SN5442A, SN541.542, SN7442A, SN74LS42
4-LINE BCD TO 10-LINE DECIMAL DECODERS
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recommended operating conditions

SN54LS42 SN741.542 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 4.5 5 6.5 | 4.75 5 525| V
High-level output current, |on —400 —400| uA
Low-level output current, o 4 8] mA
Operating free-air temperature, T a —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST el SN74L542 UNIT
MIN TYPF mAX |MIN TYPE MAX
V14 High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 08} V
VK Input clamp voltage Ve = MIN, I = —18 mA -1.5 -15| V
VoH High-level output voltage Vee = MIN, ViH=2V, 25 3.5 2.7 3.5 A"
Vi = V)L max, lgoy = —400 uA
VoL Lwsevel outputvaltses Ve = MIN, VIH=2V, [loL=4mA 0.25 0.4 0.25 0.4 "
ViL = VjL max loL=8mA 0.35 0.5
input current at
1 i . Vcc=MAX, V=7V 0.1 0.1 mA
maximum input voltage
ljH  High-level input current Vee=MAX, V=27V 20 20| pA
lj.  Low-level input current Veec=MAX, V=04V —-0.4 —0.4 | mA
Ios Short-circuit output current§ | Voo = MAX —20 —-100 | =20 —100| mA
lcc Supply current Vecc=MAX, See Note 2 7 13 7 13| mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

¥ Ail typical values are at Voo = 5 V, Ta = 25°C.

Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTE 2. Icg is measured with ail outputs open and inputs grounded.

switching characteristics, Vog =5V, Ta = 25°C

PARAMETER

TEST CONDITIONS

MIN TYP MAX [UNIT

Propagation delay time, high-to-low-level

1
PHL output from A, B, C, or D through 2 levels of logic

Propagation delay time, high-to-low-level

1
PHL output from A, B, C, or D through 3 levels of logic

Propagation delay time, low-to-high-level

tPLH .
output from A, B, C, and D through 2 levels of logic

Propagation delay time, low-to-high-level

1
PLH output from A, B, C, and D through 3 levels of logic

CL = 15pF,
RL = 2kQ,
See Note 3

15 25| ns

20 30| ns

15 25| ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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