TYPES SN54LS138, SN545138, SN74LS138, SN745138

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

DECEMBER 1972 —REVISED APRIL 1985

* Designed Specifically for High-Speed:
Memory Decoders
Data Transmission Systems

* 3 Enable Inputs to Simplify Cascading and/or
Data Reception

® Schottky-Clamped for High Performance

description

These Schottky-clamped TTL MSI circuits are designed
to be used in high-performance memory decoding or
data-routing applications requiring very short propaga-
tion delay times. in high-performance memory systems
these decoders can be used to minimize the effects of
system decoding. When employed with high-speed
memories utilizing a fast enable circuit the delay times of
these decoders and the enable time of the memory are
usually less than the typical access time of the memory.
This means that the effective system delay introduced by
the Schottky-clamped system decoder is negligible.

The 'LS138 and 'S138 decode one of eight lines depen-
dent on the conditions at the three binary select inputs
and the three enable inputs. Two active-low and one
active-high enable inputs reduce the nsed for external
gates or inverters when expanding. A 24-line decoder
can be implemented without external inverters and a
32-line decoder requires only one inverter. An enable in-
put can be used as a data input for demuitiplexing
applications.

All of these decoder/demultiplexers feature fully buf-
fered inputs, each of which represents only one nor-
malized load to its driving circuit. All inputs are clamped
with high-performance Schottky diodes to suppress
line-ringing and to simplify system design.

The SN54LS138 and SN545138 are characterized for
operation over the full military temperature range of

—55°C to 125°C. The SN741.5138 and SN745138 are
characterized for operation from 0°C to 70°C.
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Pin numbers shown on logic notation are tor D, J or N packages.
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TYPES SN54LS138, SN545138, SN74L5138, SN745138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table
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Pin numbers shown on logic notation are for D, J or N packages.

‘LS138, '§138
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TYPES SN54L.5138, SN545138, SN74LS138, SN745138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

schematics of inputs and outputs
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TYPES SN54LS138, SN74LS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

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

Supply voltage, VoG (see NOte 1) ... oo e 7V
INPUL YOO .+ oo o vt ittt ettt et e e e e e et e . IV
Operating free-air temperaturerange: SNB4LS138 ... ... ... .. ... i ~55°Cto 125°C

SNTALST38 L oo 0°Cto 70°C
Storage teMPErature FaNGE . .. ... ..ottt ittt i et e e e e —65°Cto 150°C

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

recommended operating conditions

SN54L5138 SN74L5138 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 45 5 55 | 475 5 5.26 v
Viy High-leve! input voltage 2 2 Vv
ViL Low-level input voitage 0.7 0.8 v
lpH High-level output current —-04 —04 mA
lgL lLow-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)

S3JIA3A 111 g

PARAMETER TEST CONDITIONS T SN54L5138 SN74LS138 uNIT
ARA E MIN TYPE MAX | MIN TYP} MAX
Vik Ve = MIN, lj=—18mA -15 -15 v
= MIN =2V ViL= X,
Vou VeemMIN, - Vi =2V, L= MA 25 34 27 34 v
oM = —04mA
v Vee=MIN,  Vig=2V, oL = 4 mA 025 04 0% 04|
ot ViL = MAX oL-BmA 035 05
n Vee = MAX, V=7V 0.1 01 | mA
HH Voo = MAX, V=27V 20 20 pA
| v MAX Vi=04V Enable - 0.4 -04 A
= = Q. m
L ce - A,.B.C ~02 ~02
los § Vee = MAX - 20 —100 | —20 —100 | mA
icc Vee = MAX,  Outputs enabled and open 8.3 10 1N 6.3 10 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recornmended operating conditions.
$AIl typical values are at Vo = 6 V, T = 25%C.
§Not more than one cutput should be shortad at a time.
switching characteristics, Vo =5 V, Ta = 256°C
SN5415138
FROM TO LEVELS
PARAMETERY TEST CONDITIONS SN74L5138 UNIT
{INPUT) (QUTPUT) OF DELAY
MIN TYP MAX
tPLH 1 20 ns
t Binary 2 2
PHL Any 18 1 ns
Setect
1PLH 3 RL=2kQ, C_=15pF, 21 27| s
tPHL See Note 2 20 38 e
tPLH 12 18 ns
PHL 2 20 32 ns
Enable An
PLH v 3 14 26 ns
PHL 13 38 ns

Ytpy 44 = propagation delay time, low-to-high-leve! autput; tpyy = propagation delay time, high-to-low-leve! output,
NOTE 2: See General Information Section for load circuits and voltage waveforms.
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TYPES SN545138, SN745138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

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

Supply voltage, VGG (see NOTE 1) ... . it e A
INPUE VOITAE . . oottt it et it et i et e et e e e s 55V
Operating free-air temperature range: SNG4STI38 . ... ... .. .. ... i —55°Cto 125°C

SNT74S138 ... e 0°Cto 70°C
StOrage temMPerature FANGE . . . . . o v v v v ottt e e et r bttt ettt i - 65°Cto 150°C

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

recommended operating conditions

SN545138 SN745138 UNIT
MIN NOM MAX | MIN NOM MAX

Voo Supply voltage 45 5 55| 475 5 5.25 v

ViH High-level input voltage 2 2 A

VL Low-level input voltage 0.8 0.8 v

IgH High-level output current -1 —1 mA

loL  Low-level output current 20 20 mA \
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN545138
PARAMETER TEST CONDITIONS T SN748138 UNIT
MIN TYP: MAX
ViK Ve = MIN, I = 18mA -1.2 A\
SN545’ 2.5 3.4
VOH Vee = MIN, ViH = 2V, VL =08V, IgH=-1mA SNTAS %] 53 A 3
VoL Veg = MIN, Vi = 2V, ViL=0.8V, gL =20mA 0.5 v
Iy Voo = MAX, V| =556V 1 mA
WH Vee = MAX, V=27V 50 uA w
M Ve = MAX, V[=05V —2 | mA 51
1058 Voo = MAX -40 -~ 100 mA 9
ice Voo = MAX QOutputs enabled and open SNsas' 50 74 mA >
’ SN74S’ 75 90 Ll
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Q
Al typical values are at Ve = 5V, Tp = 25°C. —d
§Not more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second. t
switching characteristics, Vcc =5V, Ta = 25°C
FROM T0 SNE54§138
PARAMETERY (INPUT) (OUTPUT) OFLED\éi:SY TEST CONDITIONS SN74S5138 UNIT
MIN TYP MAX
PLH 2 45 7
PHL Binary Any 7 105 ns
tPLH Select 3 75 12
PHL RL=280R, C| =15pfF, 8 12 ns
PLH R See Note 2 5 3
IPHL Enable Any 7 1 "
PLH 3 7 11
IPHL 7 | "
1 tp| |4 = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
NOTE 2: See General information Section for load circuits and voltage waveforms.
*
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