TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44,
SN54LS542, SN7442A THRU SN7444A, SN74LS42
4-LINETO 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, SN54LS42 . . . 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, J ORN PACKAGE
4-Line-to-16-Line Decoders (TOP VIEW)
3-Line-to-8-Line Decoders
. o O Uil vee
e Diode-Clamped Inputs 1 02 15% A
TYPES TYPICAL TYPICAL 2 [s 1l B
POWER DISSIPATION PROPAGATION DELAYS 3 [a 13 c
"42A, "43A, "44A 140 mW 17 ns ads 120D
'L42,'1L.43, 'La4 70 mW 49 ns s e o
'Ls42 35mW 17 ns 6 7 1018
GND L8 9|17
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 invaiid 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, 54L, 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, SN7442A, SN74L542
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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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, Voc {seeNote 1} . . . . . . . . . L 0L 0L 0oL 7V
Inputvoltage . . . . . . . . L L L0 0o o e e e e e e 55V
Operating free-air temperaturerange: SN54S195 . . . . . . . . . . . . . .. ... . —55°Cto125°C

SN748195 . . . . . . . . . . ... . ... .... 0C70°C

Storage temperature range —65°C to 150°C

NOTE t: Voitage values are with respect to network ground terminal.

recommended operating conditions

SN545195 SN745195
MIN NOM MAX | MIN NOM MAX UNIT

Supply voltage, Voo 45 5 55 |4.75 5 5.25 A\
High-level output current, lgH -1 -1 | mA
Low-level output current, 10| 20 20 | mA
Clock frequency, foiock 0 70 0 7¢ | MHz
Width of clock input pulse, ty(clock) 7 7 ns
Width of clear input pulse, tw(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, trelease {see Figure 1) 6 6] ns
Serial and parallel data hold time, ty, (see Figure 1) 3 3 ns
Operating free-air temperature, Ta —55 125 [} 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 4 \"
ViL Low-level input voltage 08| Vv (2]
Vi Input clamp voltage Ve = MIN, I = -18mA -1.2( Vv cu;
Vo Mighievel output voltage Vee = MIN, Vin=2V, SN545195 25 34 v ——
ViL=08V, loH=—-1mA SN745195 2.7 3.4 >
Ve = MIN, VIH=2V, Lt
VoL Lowleve! output voltage ViL=08Y. loL = 20 mA 05| Vv (o]
Iy Input current at maximum input voltage Vee = MAX, V=865V 1| mA w—d
IjH  High-level input current Voo = MAX, V=27V 50 | uA F-
1. Lowlevel input current Ve = MAX, V=05V —2§ mA F.
los  Short-circuit autput current§ Voo = MAX —40 —-100 [ mA
Icc  Supply current Ve = MAX, See Note 2 l[::?:::z: ;g 1: mA
TFor conditions shown as MIN or MAX, use the appropriate vajue specified under recommended operating conditions.
FAN typical values are at Vee=56V, Ta= 25°C.
§Not more than ona output 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 tc the J, K, and data inputs, ¢ 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 =5 V, TA = 25°C
PARAMETER TEST CONDITIONS |[MIN  TYP MAX JUNIT
frnax Maximum clock frequency CL= 15pF, 70 105 MHz
tpHL Propagation delay time, high-to-low-tevel output from clear RL = 280 Q, 125 185 | ns
tpLH Propagation delay time, low-to-high-level output from clock See Figure 1 8 12| ns
tpL Propagation delay time, high-to-low-levet output from clock 11 165 | ns
+
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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,°LA2, 'LS42 ‘43A,°L43 ‘44A, ‘LA4 ALL TYPES
NO. BCD INPUT EXCESS-3-INPUT GRAY INPUT DECIMAL QUTPUT

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

H L H L H H L H H L H H H H H H H H H H H H
a H L H H H H H L H L L H H H H H H H H H H H
i’ H H L L H H H H H L L L H H H H H H H H H H
; H H L H L L L L L L L L H H H H H H H H H H
- H H H L L L L H L L L H H H H H H H H H H H

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

H = high tevel, L = low level

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

Supply voltage, Vo (see NOte 1) . .. 7V
Input voltage: "42A, "43A, 'AAA . . e 55V
LAZ,'LA3, TLAd 55V

LA L e A"

Operating free-air temperature: SNO4' . . . . .. —55°Cto 125°C
SNTA 0°Cto 70°C

Storage temMPEratUre TANGE . . .. oottt it et ettt e —65°Cto 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

S30IA3Q 111 N

{ip
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TYPES SN5442A, SN5443A, SN5444A, SN7442A, SN7443A, SN7444A
4-LINE TO 10-LINE DECODERS (1-OF-10)

recommended operating conditions

SN5442A SN7442A

SN5443A SN7443A UNIT

SN5444A SN7444A

MIN NOM MAX | MIN  NOM  MAX

Supply voltage, Ve 4.5 5 55 |4.75 5 525 v
High-levet output current, gy -800 - 800 HA
Low-level output current, 1) 16 16 | mA
Operating free-air temperature, Tp —55 125 4] 70 °c

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

SN5442A SN7442A
SN5443A SN7443A
PARAMETER TEST CONDITIONST UNIT
SN5444A SN7444A
MIN  TYPE MAX | MIN  TYPE MAX
Viy High-level input voltage 2 2 \'%
VL Low-level input voltage 0.8 0.8 A
Vik Input clamp valtage Vee=MIN, | =-12mA 1.5 -15 v
] Voc=MIN, Vig=2V,
VoH High-tevel output voltage 2.4 3.4 2.4 3.4 v
ViL= 0.8V, Ilgy=—800uA
Voo = MIN, Vig=2V,
VoL Low-level output voltage 0.2 0.4 0.2 04| Vv
ViL=08V, IgL=16mA
1 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
hie Low leve! input current Vee = MAX, V=04V -1.6 —-16| mA
log  Short-circuit output current 3 Ve = MAX —20 —55 | —18 —65 | mA 3
lcec  Supply current Vo = MAX, See Note 2 28 41 28 56 | mA
TFEor conditians shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. w
fal typical values are at Ve = 5 V, Ta = 25°C. ul
§Not more than one output should be shorted at a time. o
NOTE 2: {cc is measured with all outputs open and a!l inputs groaunded. -
switching characteristics, Vec =6V, Ta =25°C E
PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT -
PHL Propagation delay time, high-to-tow-fevel v 14 25 ns '_
output from A, B, C, or D through 2 levels of logic '_

P tion delay time, high-to-low-level

PHL ropagation celdy tme. . Ci = 15pF, 17 30 ns
output from A, B, C, or D through 3 fevels of logic R 200 O

[ .

See Note 3 10 25 ns

Propagation delay time, low-to-high-level

t
PLH output from A, B, C, and D through 2 tevels of lagic

Propagation delay time, low-to-high-level

t
PLH output from A, B, C, and D through 3 tevels of logic

NOTE 3: See General Information Sectien for load circuits and voltage waveforms

i
: 3-187

Texas
INSTRUMENTS

POST OFFICE BOX 225012 & DALLAS. TEXAS 75285



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%
ViH High-level input voltage 2 v
VL Low-level input voltage 08 \
loH High-level output current -0.4 mA
loL Low-level output current 8 mA
TA Qperating free-air temperature -85 125 °C

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

PARAMETER TEST CONDITIONST MIN TYP MAX | UNIT
Vi Ve = MIN, lj=—12mA -15 v
VOH Vee = MIN, Vig=2V, V=08V, loH = — 400 uA 2.4 3.4 v
VoL Ve = MIN, ViH=2V, ViL=08V, loL=8mA 0.2 04 v
I Vee = MAX, V=55V 1 mA
HH Ve = MAX, V=24V 20 uA
e Vpog=MAX, V=04V —-08 mA
los$ Ve = MAX -9 —-28 mA
ice Voo = MAX, See Note 2 14 22 mA
t Faor conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditians.
Al typical values are at Vee = 5V, Ta= 25°¢C.
§ Not more than one output should be shorted at a time.
NOTE 2: Igc is measured with all outputs open and inputs grounded.
3 switching characteristics, Vgc =5V, TA=25°C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
_l Propagation delay time, high-to-low-level
-] tPHL P29 Y 9 ) 10 44 60 ns
- output from A, B, C, or D through 2 levels of logic
Propagation delay time, high-to-low-level
U tPHL X C| =15 pF, 46 70 ns
output from A, B, C, or D through 3 levels of logic
m - - T RL =800 @,
Propagation delay time, low-to-high-level
< | wun ) See Note 3 10 34 50 | ns
— output from A, B, C, and D through 2 levels of logic
O Propagation delay time, tow-to-high-level
m tPLH X .52 70 ns
m output from A, B, C, and D through 3 levels of logic
NOTE 3: See General Information Sectien for load circuits and voltage waveforms.
3-188 5
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TYPES SN54LS42, SN74LS42
4-LINE TO 10-LINE DECODERS (1-OF-10)

recommended operating conditions

SN54L842 SN74L542 UNIT
MIN NOM MAX |MIN NOM MAX

Supply voltage, Voo 4.5 5 55 |4.75 5 5.25 A\

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

Low-level output current, Ig| 4 8| mA

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

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
SN54L542 SN74L842
PARAMETER TEST CONDITIONS? UNIT
MIN TYP! MAX |MIN TYP! MAX

V|4 High-level input voltage 2 2 v

VL Low-level input voltage 0.7 081 Vv

ViK input clamp voltage Ve = MIN, Ij=—18 mA -1.5 —-15} Vv

VQH High-fevel It Vee =MIN. - Vi =2V, 25 35 27 35 v

-level output volta, R X X 3
OH Mg (tputvoltage ViL = V)L max, IgH = —400 pA
Veg = MIN, Vig=2V, llgL=4mA 0.25 0.4 0.25 g4
Voo Low-level output voltage ce H oL v
ViL = V| max loL=8mA 035 a5
Input current at

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

li4  High-level input current Veo=MAX, V=27V 20 20] sA

I  Low-level input current Ve = MAX, V=04V —0.4 —0.4 | mA

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

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

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

1Al typical values are at Ve =5 V, Ta = 26°C. 3

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

. NOTE 2. tee is measured with all outputs open and inputs grounded.
switching characteristics, Vec =5V, Ta =25°C [7,]
1L
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT O
Propagation delay time, high-to-low-level ~
tPHL . 15 25| ns >
output from A, B, C, or D through 2 levels of logic w
Propagation delay time, high-to-low-level

oy o0 v 9 ) CL = 15pF, 20 30| ns (a]
output from A, B, C, or D through 3 levels of logic R 20 -
Propagation delay time, low-to-high-level L= ‘

PPLH . See Note 3 15 25| ns -
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 leveis of logic

Note 3:  See General Infarmation Section far load circuits and voltage waveforms.
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