TYPES SN5442A THRU SN5444A, SN54142 THRU SN54144,
m SN54LSA2, SNTAA2A THRU. SNJA44A,

SNI41A2 THRU SNTALA4, SNFALSA2
MS! 4-LINE-TD-10-LINE DECODERS (1-0F-1)

BULLETIN NO. DL-S 7611861, MARCH 1974—-REVISED OCTOSER 1976
AR

‘42A,°L42, 'LSA2 . . .BCD-TO-DECIMAL
‘43A, 'L43 ... EXCESS-3-TO-DECIMAL
'44A, ‘'L44 . . . EXCESS-3-GRAY-TO-DECIMAL

e All Outputs Are High for

Invalid Input Conditions SN5442A THRU SNS444A, SNBALSAZ ... ) OR W PACKAGE
SNBALA2 THRU BNSALAS . . . J PACKAGE
e Also for Application as SN7442A THRU SN74444,
4-Line-to-16-Line Decoders SN74L42 THRU SN74L44, SN741L842 . . . J OR N PACKAGE
3-Line-to-8-Line Decoders {Top view)
e Diode-Clamped Inputs
TYPES TYPICAL TYPICAL
POWER DISSIPATION PROPAGATION DELAYS
'42A, "43A, '44A 140 mW 17 ns
'L42,°L43,'La4 70 mwW 48ns
‘Ls42 35 mwW 17ns
description

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

remain off for all invalid input conditions. OUTPUTS
The "42A, 'L42, and 'L S42 BCD-to-decimal decoders, positive logic: ses function table

the '43A and ’L43 excess-3-to-decimal decoders, and
the ‘44A and ‘L44 excess-3-gray-to-decimal decoders feature inputs and outputs that are compatible for use with most
TTL and other siturated low-level logic circuits, D-c noise margins are typically one volt,

Series 54, 54L., and B4LS circuits are characterized for operation over the full military temperature range of ~55°C to
125°C; Series 74, 74L, and 74LS circuits are characterized for operation from 0°C to 70°C.
FUNCTION TABLE

'42A, "L42, '1.S42 ‘43A, "L43 ‘A4A,‘LA4 ALL TYPES
NO. BCD INPUT EXCESS-2-INPUT | EXCESS-3-GRAY INPUT DECIMAL QUTPUT
D ¢c 8 A|bD ¢ B A D ¢ B AJ]0o 1 2 3 4 5 8 7 8 9
‘ e Ju v ¢t v Lt W H[ L L H L]L H H H H H H H H H
tfeoL L Lo L L[ L M M LH L H,H H H H OH HH
2|t vt H v|lL H v Hl L H H H|H H L 'H H H H H H H
3|t L H HlL H H ] L H L W|H H H L H H H H H H
4| m L LfjL W H Hl L H L L|H H H H L H H H H H
§ [L H L H|H L L L|H H L L|H H H H H L H H H H
6 |t v H L]l L L Wl H M L H]|H H H H H H L H H H
7]t H H HfH L H Ll H H H H|H H H H H H H L H H
8 |H L L vlH L H HlH H H L|H H H H H H H H L H
9lH L L HlH H L Ll H t H L]|H H H H H H H H H L
H L H L|H H L H|H L H HJ|H H H H H H H H H H
ol t MW H]lHW MW H Ll H L L H]H H H H H H H H H H
2 H H L L|H H H H|lH ¢t L L|H H H H H H H H H H
Z2[#w w L WL L L L] L L & L|H H H H H H H HHH
=l v v L]l v L Hl L L L H|H H H H H H H H H H
H H H H|L ¢ H Ll L L H H|H H H H H H H H H H
H = high level, L = low lavel
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TYPES SN5442A, SN5443A, SN5444A, SNTAA2A, SNT443A, SN7444A

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

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

Supply voltage, Vo (see Note 1)
{nput voltage
Operating free-air temperature range: SN54‘ Clrcuuts

SN74’ Circuits

Storage temperature range

NOTE 1:

recommended operating conditions

Voltage values are with respact to network ground terminal.

7V

... 55V
—55 Ct0 125°C
. 0°Cto70°C
—~65°C to 150°C

SN5442A SN7442A

SN5443A SN7443A uNIT

SN5444A SN7444A

MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve 45 6 65475 & 525| Vv
High-tevel output current, 1ol —800 800 | uA
Low-level output current, lop 16 16 | mA
Operating free-air temperature, T —55 125 0 70 | °C

electrical characteristics over recommended operating free-air tem

perature range (unless otherwise noted)

SNE442A SN7442A
PARAMETER TEST CONDITIONS! ENB443A SN7443A | Unir
SNB444A ‘SN7444A
MIN  TYP! MAX | MIN TYPI MAX
V(4 High-tevel input voltage 2 2 \
ViL Low-level input voitage 0.8 08| V
ViKk input clamp voltage Vec=MIN, |j=-12mA -1.6 —-18| Vv
VoH High-level output valt Vee=MIN. Viy=2V. 24 34 24 34 v
- utput voltay . X X .
oH P o Vip =08V, gy = —800 uA
VoL Lowevel output vol Vec=MIN. - Viy=2V, 02 04 02 o4 v
ow-level output vol . X . .
oL tput voltage ViL=08V, gL =16mA
Iy Input current at maximum input voltage Voc=MAX, V=55V 1 1] mA
iy High-level input current Vegc=MAX, V=24V 40 40 | »A
lIL  Low levei input current Veo=MAX, V| =04V -1.6 -1.6| mA
lgg _ Short-circuit output current § Voo = MAX —-20 —55 | —18 —556 | mA
lcc  Supply current Ve =MAX, See Note 2 28 41 28 56 | mA
T For conditions shown as MIN or MAX, use the appropriate values specified under recommanded operating conditions.
LAl typical velues are at Vee =58V, Ta= 256°C.
Not more than one output should be shorted at & time.
NOTE 2: i is messured 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-fevel
tPHL . 14 25 ns
output from A, B, C, or D through 2 levels of logic
Py tion delay time, high-to-low-level
tPHL ropagation dsfay time, high-to-low-lave ! Cy = 15pF, 17 30 | ns
output from A, B, C, or D through 3 levels of logic Ry =400 £
" - T L= .
P I , low-to-high-level
PLH ropagation delay time, low-to-high-leve ' See Note 3 10 25 s
output from A, B, C, and D through 2 levels of logic
PLH Propagation delay time, low-to-high-level ‘ 17 0 s
output from A, B, C, and D through 3 tevels of logic
NOTE 3: ioad circuits and waveforms are shown on page 3-10,
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TYPES SN54L42, SN54143, SN54144, SN74142, SN74L43, SN741A4

4-LINE-TO-18-LINE ‘DECODERS (1-0F-10)

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

Supply voltage, VG (see Note 1)

input voltage

Operating free-air temperat

Storage temperature range

ure range: SN54L’ Circuits.

SN74L° Circuits

7V
. ... . 55V
—66°C 0 125°C
0°C to 70°C
—65°C to 150°C

NOTE

1: Voltage values are with respect 1o network ground terminal.

recommended operating conditions

SNBALAZ TENT4LAZ

SNB4L43 SN74L43 UNIT

SNB4L44 SN74L44

MIN NOM MAX | MIN NOM MAX

Supply voltage, Voo 45 5§ 655|475 5 62| Vv
High-level output current, loH —400 —400 | uA
Low-level output current, IoL 8 8| mA
O ing free-air P , TA ~&6 128 [+] 70| °C

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

PARAMETER TEST CONDITIONST MIN  TYPi mAX JuNnIT
ViH  High-level input voltsge 2 v
ViL Low-leve! input voitage 08| Vv
Vik  input clemp voltage Vee = MiN, iy =—12mA -15| V
VoH High-level output val Vog=MIN. - Vi =2V, 24 34 v
- L 8 X
OH tput voitage VIL=0BV,  IgH = —400 uA
Vee =MIN, ViH=2V,
V {evel 0. 2
oL Low-level output voltege ViL= 08V, loL = BmA 2 04| Vv
1 Input current st maximum input voltage Vee = MAX, Vi=556V 1| mA
T High-level input current Ve = MAX, Vi=24V 20| wA
ht Lowlevel input current Voo = MAX, Vy=04V —~0.8] mA
l lgs  Short-circuit output currentd Ve = MAX -9 —28 | mA
. Ve - MAX, [ SNBaL” 14 22
lcc  Supply Current See Note 2 [sN7aL’ s
T For conditions shown as MIN or MAX, use the appropriata values specifiad under T operating § is.
LAl typicai values are st Voo =5 V, T = 25°C.
§Mot more than one output should be shorted at s timo.
NOTE 2: Icc is measured with all outputs open and inputs grounded.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX]JUNIT
P i tay time, high-t J
PHL ropagation delay time, high-to-iow-level 10 44 60 s
output from A, B, C, or D through 2 levels of logic
Propagstion delay time, high-to-low-level
PHL . CL =15 pF, 70 ns
output from A, B, C, or D through 3 levels of logic
T n - R =800 %,
Propagation delay time, low-to-high-level
WPLH . See Note 3 10 50 ns
output from A, B, C, and D through 2 levels of logic
Propagation delay time, low-to-high-level
PLH . 52 70 ns
output from A, B, C, and D through 3 levals of logic

NOTE 3: Load circuit snd voltage waveforms sre shown on page 3-10,
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TYPES SN541LS42, SN74LS42

4-LINE-TO-10-LINE DECODERS (1-0F-10)

REVISED OCTOBER 1576

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

Supply voltage, V¢ (see Note 1}

Input voltage . . .

Operating free-air tem

perature range: SNB4LS42
SN74LS42

Storage temperature range

NOTE 1: Voitage velues are with respect to network ground terminal.

recommended operating conditions

7v
R A/
—-55°C 10 125°C
.. .. 0°Cw70°C
. . —85°Cto150°C

— GNBALIAZ SN7ALGAZ oNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Vo 4.6 ] 55 |4.76 5 §25| v
High-levet output current, {0y —400 —400 | uA
Low-level output current, Igp 4 8] mA
Operating free-air temp e, Ta 55 126 o 70| °C
electrical characteristics over recommended opérating free-air temperature range (unless otherwise noted)
SN54L542 SN741842
PARAMETER TEST CONDITIONS? NIT
MIN_TYPT MAX |MIN_TYPE MAX|"
V|4 High-level input voitage 2 2 v
ViL Low-evel input voltage 0.7 08] VvV
ViK  Input clamp voltage Vee=MIN,  Ij=—-18mA -15 -15| Vv
Vee = MIN, ViH=2V,
V High-level b 25 . 2.7 3.5 A
'OH High-level output voltage ViL = VL mex, Igy = ~400 A 3.5
Vee = MIN, ViH=2V, |lpp=4mA 0.25 04 0.25 04
V, Low-level t volta v
oL Lowlevel outputvoltage V)L = V)L max ToL = BmA 035 05
input t at
g putcumen Vee=MAX, V=7V 0.1 01| ma
maximum input voitage
fjy  High-level input current Vec=MAX, V=27V 20 20 wA
1L, Low-level input current Vo= MAX, V=04V —0.4 —0.4] mA
log Short-circuit output aurrent® | Voo = MAX —20 -100 | ~20 —100| mA
icc  Supply current Vee=MAX, See Note 2 7 13 7 13| mA
tFor conditions shown as MIN or MAX, use the sppropriate value specified under recommendsd operating conditions.
FAN typical valyes are st Vn = 5 V, T4 = 26°C.
Not more than ane cutput should be shorted at a time, and duration of the short-circuit should not excesd one second,
NOTE 2. I is messured with all outputs open and inputs grounded.
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
Propagation delay time, high-to-low-level
25
PHL output from A, B, C, or D through 2 levels of logic 15 ns
Py i | ime, high-to-low-level
PHL ropagation delay time, high-to-low-leve ' CL = 15 pF, 20 30| ns
output from A, B, C, or D through 3 levels of logic R 2k
" - - L= '
PLH Propagation delay time, low-to-high-tevel . See Note 4 15 P -
output from A, B, C, and D through 2 levels of logic
i i igh-leve!
LA Propagation delay time, low-to-high-leve! ) 2 30| ns
output from A, B, C, and D through 3 levels of logic
NOTE 4: Load circuit and voltage waveforms are shown on page 3-11.
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