SN5442A, SN54LS42, SN7442A, SN74LS42
4-LINE BCD TO 10-LINE DECIMAL DECODERS

SDLS109 - MARCH 1974 — REVISED MARCH 1988

® All Outputs Are High for invalid input
Conditions

SN5442A, SN64LS42 . .. J OR W PACKAGE
SN7442A . .. N PACKAGE
SN74L842 . .. D OR N PACKAGE

® Also for Application as (TOP VIEW)
4-Lina-to-16-Line Decoders
3-Line-to-8-Line Decoders o (v Uisl] Vee
® Diode-Clamped Inputs ; E; :j:j] 2
3[4 13E|| c
TYPICAL TYPICAL 4 [s 1201 D
TYPES POWER PROPAGATION 5 ée 1 e
DISSIPATION DELAYS 6 7 1wl 8
‘424 140 mw 17 ns GND [18 o] 7
1542 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 ‘LS4 2 feature inputs and outputs
that are compatible for use with mast TTL and
other saturated low-level logic circuits. DC noise
margins are typically one volt.

The SN5442A and SN54LS42 are characterized
for operation over the full military temperature
range of —55°C to 125°C. The SN7442A and
SN74L542 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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1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)
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Pin numbers shown are for [}, J, N, and W packages. o
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schematics of inputs and outputs
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FUNCTION TABLE

NO. BCD INPUT DECIMAL OUTPUT

D c B A 0 1 2 3 4 5 [ 7 8 9
o 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 M 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
2 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)

Supply voltage, Voo {see Note 1) . .. .o i e i e

Input voltage: "“42A . ... ... e et e et 55V
R 5

Operating free-air temperature range: SNbB442A, SNBALS42 . .. ............. -55°C to 125°C

SN7442A, SN74LS842 . .. .. ... . . i 0°C to 70°C

Storage temperature rANOgE . . . .. cov ettt uressnansnenenenenarsns. -65°C to 150°C

NQTE 1: Voltage values are with respect to netwaork ground terminal.
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SN5442A, SN54LS42, 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 4.5 5 55 | 4.75 5 525 v
High-level output current, gy —BOO -BO0 | pA
Low-level output current, Ig| 16 16 § mA
Operating free-air temperature, T p —5& 126 0 701 °C

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

PARAMETER TEST CONDITIONS ' SN5442A SN7a424 UNIT

MIN  TYP: MAX | MIN  TYPT MAX

ViH High-level input voltage 2 2 v

Vi Low-ievel input voltage 0.8 0| V

Vi  Input ¢lamp voltage Vee=MIN, 11 =—12mA - 1.5 —1.5 v
v = MIN, V=2V,

VoH High-level output voltage cc I+ 24 34 2.4 34 v

Vi =08V, (oW =-800uA
Ve =MIN, Vig=2V,

Vpor Low-level output voltage 0.2 0.4 0.2 04| VvV
Vip =08V, IgL=16mA

by Input current at maximum input voitage Voe=MAX, V=55V 1 [ mA

lj4  High-level input current Veo=MAX, V=24V 40 40 | A

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

lps  Short-circuit output currant§ Voo = MAX —20 —55 | —18 —55 | mA

lce  Supply current Voo = 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.
Fan typical values are at Vg =5 WV, Ty = 25°C.

Mot more than one output should ba shorted at a tima.
NOTE 2! e is measured with all cutputs open and all inputs grounded,

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

PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT

Propagation delay time, high-to-low-level
tPHL } 14 256 ns
output from A, B, C, ar D through 2 levels of logic

Propagation delay time, high-to-low-level
PHL nag Y 8 CL=15pF, 17 30 ng

output from A, B, C, or D throuch 3 levels of logic
P tion delay time, low-to-high-level RL =400 @,
ropaga ime, - igh-
tPLH pad g i See Note 2 10 25 ns
output from A, B, C, and D through 2 leve!s of logic

Propagation delay time, low-to-high-level
tPLH ) 17 30 ns
output from A, B, C, and D through 3 levels of logic

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

SN54L542 SN74LS42 UNIT
MIN NOM MAX |MIN NOM WMAX
Supply valtage, Vg 4.5 5 5.5 |4.76 5 525| V
High-level output current, Igp —400 —400 | uA
Low-level output current, 1oL 4 8} mA
Operating free-air temperature, Ta —E&5 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST SN54L542 SN74L542 UNIT
MIN TYPF MAX |MIN TYPE MAX
V)4 High-tevel input voltage 2 2 v
ViL Low-level input voitage 0.7 08| Vv
ViK !nputclamp voltage Ve = MIN, Iy =—18 mA —-1.5 —-1.5] V
v = MIN, ViH=2V,
VoH High-level autput voltage cc H 2.5 3.5 2.7 3.5 v
VL = V) max, gy = —400 pA
Ve = MIN, ViIH=2V, |lgL=4mA 0.25 0.4 0.25 0.4
VoL Low-level outputvoltage cc iH oL, A
Vi =V max oL =8mA 0.35 0.5
Input current at
1 ) A Voo = MAX, V=7V 0.1 0.1]| mA
maximum input voltage
ij4 High-level input current Vo= MAX, V=27V 20 20) wA
1L,  Low-level input current Vee=MAX, V=04V —0.4 —0.4 | mA
los Shortcircuit output currentd | Voo = MAX —20 —100 | —20 —-100 | mA
lgce  Supply current Voo= MAX,  See Note 2 7 13 7 13{ mA
tFor conditions shown as MIN or MA X, use the appropriate value specified under recommendsd operating conditions.
tAH typical values are at Voo = 5 W, T = 26°C.
Not more than one output should be shorted at a8 time, and duration of tha short—circuit should not excead one second,
NOTE 2. Igg is measured with all outputs opan and inputs grounded,
switching characteristics, Voc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |[UNIT
Propagation detay time, high-to-low-level
tPHL . 15 25| ns
output from A, B, C, or D through 2 levels of logic
Propagation delay time, high-to-low-level
1 = 16 pF, 20 30| ns
PHL output from A, B, C, or D through 3 levels of logic gl‘ 2 k;
" Prapagation delay time, low-to-high-level SL -Note 3: 15 261 ns
PLH utput from A, B, C, and D through 2 levels of lagic e
P tion delay time, low-to-high-level
PLA ropagati ay time, low-to-high-leve . 20 30| ns
output from A, B, C, and [ through 3 levels of logic

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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T - Tube
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*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN74LS42D D SoIC 16 40 507 8 3940 4.32
SN74LS42D.A D SoIC 16 40 507 8 3940 4.32
SN74LS42N N PDIP 16 25 506 13.97 11230 4.32
SN74LS42N N PDIP 16 25 506 13.97 11230 4.32
SN74LS42N.A N PDIP 16 25 506 13.97 11230 4.32
SN74LS42N.A N PDIP 16 25 506 13.97 11230 4.32
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.
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