TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44,
SN54L542, SN7442A THRU SN7444A, SN74LS42
4-LINE TO 10-LINE DECODERS (1-OF-10)

MARCH 1974 — REVISED APRIL 1985

‘42A,°L42,°LS42 ... BCD-TO-DECIMAL
‘43A,°'L43 ... EXCESS-3-TO-DECIMAL
‘44A, °'L44 ... GRAY-TO-DECIMAL

® All Outputs Are High for SN5442A THRU SN5444A, SN5ALSA2 . . . J OR W PACKAGE
Invalid Input Conditions SN54L42 THRU SN54L44 . . . J PACKAGE
SN7442A THRU SN7444A ... J ORN PACKAGE
e Also for Application as SN74LS42 ... D, JORNPACKAGE
4-Line-to-16-Line Decoders (TOP VIEW)
3-Line-to-8-Line Decoders
e Diode-Clamped Input o v e[l vec
iode-Clamped Inputs 102 sOa
TYPICAL TYPICAL 2 s a8
TYPES
POWER DISSIPATION PROPAGATION DELAYS 3 [a 13 c
‘42A, '43A, "44A 140 mW 17 ns 4 [s 12D
'L42,'L43,'L44 70 mw 49 ns 5 [Js 1{]e
‘Ls42 36 mW 17 ns 617 11w[ds
GND (8 917
description
These monolithic decimal decoders con- SN54LS42 .. . FK PACKAGE

SN74LS42 ... FN PACKAGE
(TOP VIEW)

sist 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, 'L42, and 'LS42 BCD-to-deci-
mal decoders, the "43A and 'L43 excess-
3-to-decimal decoders, and the ‘44A and
‘L44 gray-to-decimal decoders 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 volt.

Series 54, 541, and 54LS circuits are
characterized for operation over the full
military temperature range of —55°C to
125°C; Series 74, and 74LS circuits are
characterized for operation from 0°C to
70°C.

NC - No internal connection
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TYPES SN5442A, SN54L42, SN54LS42, SNT442A, SN74LS42

4-LINE TO 10-LINE DECODERS (1-OF-10)

logic diagrams
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TYPES SN5443A, SN54L43, SN7443A
4-LINE TO 10-LINE DECODERS (1-OF-10)

logic diagrams (continued}
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Pin numbers shown on lagic notation are for D, J or N packages.

o O wjp) oolw
o o
= e

OUTPUT 0

OUTPUT 1

OUTPUT 2

OUTPUT 3

OUTPUT 4

QUTPUT 5

OUTPUT 6

OuUTPUT 7

QUTPUT 8

QUTPUT 9

xas WP
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

TTL DEVICES H

3-183



TYPES SN5444A, SN54L44, SN7444A
4-LINE TO 10-LINE DECODERS (1-OF-10)

logic diagrams (continued)
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TYPES SN54S195, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voltage, V¢ (see Note 1)

Input voltage e e e e e e

Operating free-air temperature range: SN545195
SN745195

Storage temperature range P

NOTE 1:

recommended operating conditions

Voitage values are with respect to network ground terminal,

A
65V

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

SN545195 SN745195
MIN NOM MAX | MIN NOM MAX unIT

Supply voltage, Voo 45 5 5.6 |4.75 5 5.25 \J
High-level output current, lgH -1 -1 1 mA
Low-level output current, ig| 20 20 | mA
Clock frequency, foigck o 70 0 70 | MHz
Width of clock input pulse, ty(cloek} 7 7 ns
Width of clear input pulse, ty(clear) 12 12 ns

Shift/load 1 11
Setup time, tg, {see Figure 1} Serial and parallel data 5 5 ns

Clear inactive-state 9 9
Shift/load release time, tye|ease {se€ Figure 1) 6 6] ns
Serial and parallel data hold time, ty, (see Figure 1) 3 3 ns
Operating free-air temperature, T —55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted) 3
PARAMETER TEST CONDITIONS MIN  TYri max |unIT
ViH High-level input voltage 2 \4
ViL Low-level input voltage 08| Vv (7]
ViK Input clamp voltage Vee = MIN, I =-18mA -1.2| v 3
Voo = MIN, ViH=2V, SN545195 . .
VoH High-level output voltage cc 1H 9 25 34 v —~
ViL=08V, loH=—-1mA SN745195 2.7 34 >
VoL Lowlevel output volt Vec - MIN. Vin-2v. os| v | &
avw-level output volta X
oL s % VijL=08V, loL =20 mA Q
Iy Input current at maximum input voltage Ve = MAX, V=65V 1| mA —d
Ijy  High-level input current Voo = MAX, V=27V 50 | uA -
1§,  Lowevel input current Vee = MAX, Vi=05V —2) mA o
lgs  Short-circuit autput current® Vee = MAX —40 —100 | mA
SN64S195 70 29
| Supply current Vee = MAX, See Note 2 [ A
cc Sueely cc [sn7as195 70 09| "
tFor conditions shown as MIN or MAX, use the appropriate vajue specified under recommended operating conditions.
T AN typical values are at Vee=6V, Ta= 25°C.
§Not more than ona cutput should be shorted at a time, and duration of the short_circuit should not exceed one second.
NOTE 2: With all outputs open, shift/load grounded, and 4.5 V applied to the J, K, and data inputs, icc is measured by applying a momentary
ground, followed by 4.5 V, to clear, and then applying a momentary ground, followed by 4.5 V, to clock.
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER TEST CONDITIONS [MIN TYP MAX |UNIT
fmax Maximum clock frequency CL - 15pF 70 105 MHz
tpHL Propagation delay time, high-to-low-level output from clear RL _2gg S‘; 12.6 185 | ns
tpLH Propagation delay time, low-to-high-level output from clock Sel; Figure " B 12 ns
tp Propagation delay time, high-to-low-leve! output from clock 11 165 | ns
Texas 'bi
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TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44,
SN54LS42, SN7442A THRU SN7444A, SN74L542
4-LINE TO 10-LINE DECODERS (1-OF-10})

FUNCTION TABLE
‘42A,°L42, 'LS42 ‘43A,°'L43 ‘44A, ‘LA4 ALL TYPES
BCD INPUT EXCESS-3-INPUT GRAY INPUT DECIMAL QUTPUT
[ B 8 C B 3 5
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H = high tevel, L = low level

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

Supply voltage, Vo (see Note 1) L. 7V
Input voltage: "d2A, "A3A, "BAA . . . e e e e 55V
A2, LA, TLAd e e 55V

T 7V

Operating free-air temperature: SNG4’ . . . . —55°Cto 125°C
SNTA 0°Cto 70°C

Storage temMPErature TANGE . . . . . . vttt ettt e e e e e e e e —65°Cto 150°C

NOTE 1: Voltage values are with respect to network graund terminat.

S30IA3Q 111 g
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TYPES SN5442A, SN5443A, SN5444A, SN7442A, SN7443A, SN7444A
4-LINE TO 10-LINE DECODERS (1-OF-10)

recommended operating conditions

SNG442A SN7442A

SN5443A SN7443A UNIT

SN5444A SN7444A

MIN NOM MAX | MIN NOM MAX

Supply voltage, Voc 45 5 55 14.75 5 525 A
High-levet output current, Igy - 800 -800 | uA
Low-level output current, lg) 16 16 mA
Operating free-air temperature, Ta —-55 125 0 70 °c

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

SN5442A SN7442A
N 3A
PARAMETER TEST CONDITIONS' SN544 SN7443A UNIT
SN5444A SN7444A
MIN  TYPI MAX [ MIN TYPE MAX
ViHy High-level input voltage 2 2 \'%
ViL Low-level input voltage 0.8 0.8 v
ViK  Input clamp voltage Vee=MIN, 1) =-12mA 1.5 -15 v
VoH High-level It Vee s MIN. Vig=2V, 24 34 24 34 v
igh-fevel output voltage . X . X
On Tlo P i VIL =08V, Ioy = 800 4A
A% =MIN, V=2V,
VoL Low-evel output voltage ce IH 02 04 02 04| v
Vi =08V, IlgL=16mA
I Input current at maximum input voltage Vee = MAX, V| =55V 1 1 mA
114 High-level input current Voo = MAX, V=24V 40 40 | uA
I Low levet input current Voo = MAX, V=04V -1.6 —1.6 | mA
los  Shart-circuit output current ¥ Voo = MAX —20 —55 | —18 —55 | mA 3
lcc  Supply current Ve = MAX, See Note 2 28 41 28 56 | mA
TFor conditians shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 7]
Fan typical values are at Voo = 5 v, Ty = 25°C. wi
¥ Not more than one output should be shorted at a time.
NOTE 2: {cc is measured with all outputs open and all inputs grounded. 9
switching characteristics, Voc =5V, Ta = 25°C g
PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT -
Propagation delay time, high-to-tow-fevel '_
tPHL . 14 25 ns
output from A, B, C, or D through 2 levels of logic '_
Propagation delay time, high-to-low-level
PPHL ropag v g . C = 15pF, 17 30 ns
output from A, B, C, or D through 3 fevels of logic
2 ion del i high-level RL - 400 ©,
t elay time, -0 -le
L ropagation delay time, low-to-high-leve See Note 3 10 x5 s
output from A, B, C, and D through 2 tevels of lagic
Propagation delay time, low-to-high-level
PLH . 17 30 ns
output from A, B, C, and D through 3 tevels of logic
NOTE 3: See General Information Section for load circuits and voltage waveforms
‘
Texas 'b 3-187
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265



TYPES SN54L42, SN54L43, SN54L44
4-LINE TO 10-LINE DECODERS (1-OF-10)

recommended operating conditions

SN54L42

SN54L43

SN541L44 UNIT

MIN NOM MAX

Ve  Supply voltage 4.5 5 5.5 A%
Viq High-level input voltage 2 \2
VL Low-level input voltage 0.8 A
loy High-level output current —0.4 mA
lpoL Lowlevel output current 8 mA
Ta Operating free-air temperature — 565 125 °c

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

PARAMETER TEST CONDITIONST MIN TYP MAX | UNIT
Vi Vee = MIN, lj=—12mA -1.5 v
VOH Vee = MIN, Vig=2V, V=08V, loH = — 400 uA 24 3.4 v
VoL Ve = MIN, ViH=2V, ViL=08v, loL=8mA 0.2 04 v
1 Vee = MAX, V=55V 1 mA
HH Veg = MAX, V=24V 20 RA
he Veog=MAX, V=04V -08 mA
los$§ Ve = MAX -9 —28 mA
ice Vee = MAX,  See Note 2 14 22 mA

T For conditions shown as MIN or MAX, use the appropriate values specified under recommmended operating conditions.

All typical values are at V, =5V, Ta= 25°¢C.
ccC A

§ Not more than one output should be shorted at a time.

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

3 switching characteristics, Vcc =5V, TA=25"C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
_l Propagation delay time, high-to-law-level
-] tPHL °opag Y 9 . 10 44 60 ns
- output from A, B, C, or D through 2 levels of logic
Propagation delay time, high-to-low-fevel
U tPHL . CL =15 pF, 46 70 ns
output from A, B, C, or D through 3 levels of logic
m Propagation delay time, low-to-high-level RL =800 2,
< |wLH . See Note 3 10 34 50 | ns
— output from A, B, C, and D through 2 levels of logic
G Propagation delay time, tow-to-high-level 52 70
t . ns
g PLH output from A, B, C, and D through 3 leveis of logic
NOTE 3: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54LS42, SN74LS42
4-LINE TO 10-LINE DECODERS (1-OF-10)

recommended operating conditions

NTS

POST OFFICE BOX 225012 & DALLAS, TEXAS 75265

SN54L842 SN741L542 UNIT
MIN NOM MAX |MIN NOM MAX

Supply voltage, Voo 45 5 55 |4.76 5 525| v

High-level output current, loy —400 —400 | pA

Low-level output current, lg 4 8| mA

Operating free-air temperature, T 5 —55 125 0 70} °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS42 SN74L842
PARAMETER TEST CONDITIONS? UNIT
MIN _TYPf MAX |MIN TYPT MaX

V4 High-level input voltage 2 2 \2

VL Low-level input voltage 0.7 08| Vv

VK Input clamp voltage Ve = MIN, l|=—18 mA -1.5 -15} Vv

VQH High-fevel I VecmMIN, Vi =2V, 25 35 27 35 v

-level output volta, N X X 3
aH g e ¢ Vy = V) max, Ilgy = —400 pA
Voo = MIN, ViH=2V, [lgL=4mA 0.25 0.4 0.25 0.4
Vor Low-level output voltage ce H oL v
VL = VL max loL=8mA 0.35 0.5
Input current at

I put carre Vee=MAX, v =7V 0.1 0.1} mA
maximum input voltage

li4  High-level input current Ve = MAX, V=27V 20 20| wA

Hit  Low-level input current Veg=MAX, V=04V —0.4 —0.4 ] mA

log  Shortcircuit output currentS | Voo = MAX —20 —100 | —20 —100| mA

Ilcc  Supply current Vo= MAX,  See Note 2 7 13 7 13| mA

TFor conditions shown as MtN or MAX, use the appropriate value spacified under recommended operating conditions.

$AN typical values are at Ve = 5 V, Ta = 25°C. 3

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

. NOTE 2. I¢c is measured with all outputs open and inputs grounded.
switching characteristics, Vec =5 V, Ta = 256°C [7,]
L
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT O
Propagation delay time, high-to-low-level ey
gy 7P v g ) 15 25| ns >
output from A, B, C, or D through 2 levels of logic w
Propagation delay time, high-to-low-level

oL P v 9 ) CL = 15pF, 20 30| ns (a]
output from A, 8, C, or D through 3 levels of logic R 2%a -
Propagation delay time, low-to-high-level L= ‘

PLH . See Note 3 15 25| ns | o
output from A, B, C, and D through 2 levels of logic ._
Propagation delay time, low-to-high-level

PLH . 20 30| ns
output from A, B, C, and D through 3 levels of logic

Note 3: See General Information Section for load circuits and voltage waveforms.
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