SN54LS138, SN545138, SN74LS138, SN74S138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS
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typical access time of the memory. This means Nclie 16[]NC
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external inverters and a 32-line decoder requires BIN/OCT
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one normalized load to its driving circuit. All ate | ® oo 2
inputs are clamped with high-performance S2a Y e N s ™ s
Schottky diodes to suppress line-ringing and to P I & o ve
simplify system design. M7
The SN54L5138 and SN54S138 are on
characterized for operation over the full military JRISINNS B pMux opt1% o
temperature range of —55°C to 125°C. The 512 6l e
SN74LS138 and SN74S138A are characterized 3 7 L 03
for operation from 0°C to 70°C M T
: p——v3
o = J SGLINY
G1 (10}
_ sfp>——v5
GZA?D sk {9) v
G2B ——C 7t (7 vz
TThese symbols are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
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SN541LS138, SN545138, SN74LS138, SN74S138A
3-LINE-TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table

‘LS138. SN545138, SN745138A
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Pin numbers shown are for D, J, N, and W packages.
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- LS138, SN54138, SN74S138A
FUNCTION TABLE
O
(1] INPUTS OUTPUTS
<. ENABLE SELECTY
8 Gl G2*{c B A[Yo Y1 Y2Y3YVYaVY5 VY6 Y7
73 X H [X X X{HHHHHHHH
L X |X X X|H HHHHHHH
H L L L LjL HHHHHHMH
H L |[L L H|{H L HHHHHH
H L IlL H LIHHLHHHHH
H L |[L H H|H HHL HHHH
H L {H L L|{HHHHLHHH
H L |H L H|HHHMHHLHH
H L |H H L|{H H HHHHLH
H L [H H H|HHHHHHHL
+B2 = G2A + 528 )
H = high level, L = low levet, X = irrelevant
Texas WP
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SN54LS138, SN54S138, SN74LS138, SN745138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

schematics of inputs and outputs
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCC (see Note 1) . ... ... 7V
INPUL VOIBBGE . - o o oot et it et e e e e 7V
Operating free-air temperature range: SN54LS138, SN545138 ... ........... -55°C to 125°C
SN74LS138, SN74S138A . . .. ... .......... 0°C to 70°C
Storage temperature range .. ... ... ..o ettt -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
TEXAs 'bi
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SN5415138, SN7418138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54LS138 SN74L5138 UNIT
MIN NOM MAX | MIN NOM MAX

vee Supply voltage 4.5 5 5.5 | 4.75 5 b5.25 v
VIH High-level input voltage 2 2 A"
ViL Low-level input voltage 0.7 0.8 Vv
10H High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

a 11l B

S9IOIND

SN541.5138 SN741.5138
PARAMETER TEST CONDITIONS? N TYPE MAX | MIN TYPT  MAX UNIT
VIK Vee = MIN, j = -18 mA -1.5 -1.5 \
Vou Vee = MIN, VIH = 2V, V|L = MAX, 25 34 2.7 34 v
IoH = —0.4 mA
VoL Vee = MIN, VIH =2V, loL = 4 mA 0.25 0.4 0.25 0.4 v
ViL = MAX loL = 8 mA 0.35 0.5
] Ve = MAX, V=7V 0.1 0.1 mA
HiH Vee = MAX, V=27V 20 20 A
m Vee = MAX, V| =04V Enable 04 Lol N
A, B, C -0.2 -0.2
. 1os? Voo = MAX -20 -100 | -20 -100 | mA
Icc Vce = MAX,  Outputs enabled and open 6.3 10 6.3 10 mA
1 For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions.
1 Al typical values are at Voc = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.
switching characteristics, VCcC = 5V, TA = 25 °C
SN54LS1
PARAMETER FROM T0 LEVELS TEST CONDITIONS SN§:LS1§Z UNIT
(INPUT) (QUTPUT) OF DELAY
MIN TYP MAX
tpLH 2 11 20 ns
1PHL Binary Any 18 41 ns
tPLH Select 3 21 27 ns
PHL R = 2kQ, CL = 15 pF, 20 39 ns
tPLH 2 See Note 2 12 18 ns
IPHL Enable Any 20 32 s
tPLH 3 14 26 ns
tPHL i3 38 ns

1tpLH = propagation delay time, low-to-high-level ouput
tpHL = propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{/
EXAS U
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SN545138, SN74S138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

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

Supply voltage, Ve (see Note 1) ... ... o 7V
INPUL VOIAGE . . . . o oot e 55V
Operating free-air temperature range: SN545138 ....................... -55°C to 125°C

SN74S138A . . ... ... .. . 0°C to 70°C

Storage temperature range

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

recommended operating conditions

N

SN545138 SN745138A UNIT
MIN NOM MAX | MIN NOM MAX

vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \2
ViH High-tevel input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \']
[fo] ] High-level output current -1 -1 mA
oL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 4] 70 °C

TTL Devices

electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN548138
PARAMETER TEST CONDITIONS SN748138A UNIT
MIN TYP? MAX
VIK Vee = MIN, ] = -18 mA -1.2 \'
VOH vVee = MIN, VIH=2V, V=08V, Igy=-1mA SN54S 25 34 v
SN748’ 2.7 3.4
VoL vee = MIN, ViH =2V, V) =08V, IgL=20mA 0.5 i
] Vee = MAX, Vi =55V 1 mA
hH Vee = MAX, V) =27V 50 A
i Vee = MAX, V) =05V -2 mA
los? Vee = MAX -40 -100 §{ mA
Icc Ve = MAX, Outputs enabled and open 49 74 mA
1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* All typical values are at Vcc = 5V, Ta = 256°C.
§Not more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second.
e
EXAS 2-429
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SN545138, SN745138A

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

switching characteristics, VCC = 5 V. TA = 25°C

FROM T0 LEVELS SN545138
PARAMETER' TEST CONDITIONS SN74S138A UNIT
{INPUT) (QUTPUT) OF DELAY
MIN TYP MAX
tPLH 2 4.5 7 ns
tPHL Binary A 7 105 ns
n

tPLH Select v 5 76 12| ns
tPHL RL = 280 Q, CL = 15 pF, 8 12 ns
tPLH 2 See Note 2 5 8 ns
1 7 M
PHL Enable Any s
tPLH 3 7 1" ns
tPHL 7 11 ns

1tp|_H = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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