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SN5415138, SN545138, SN74L3138, SN74S
J-LINE TO 8.LINE DECODERS/DEMULTIPLEXERS
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Designed Specifically for High-Speed:
Mamory Decoders
Data Transmission Systems

Simplify Cascading
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@ Schottky-Clamped for High Performance

description

These Schottky-clamped TTL MSI circuits are
memory deccding or data-routing applications
requiring very short propagation delay times. In
high-performance memory systems, these
docoders 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 memaory 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 negligibie.

The 'LS138, SNGE45138, and SN74S138A
decode one of eight lines dependent 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 need 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 input can be used
as a data input for demultiplexing applications.

All of these decoder/demultiplexers feature fully
buffered inputs, each of which represents only
one normalized load to its driving circuit. All
inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and to
simplify system design.

The SN54L5138 and SNBE4S138 are
characterized for operation aver the full military
temperature range of —55°C to 125°C. The
SN74LS138 and SN745138A are characterized
for operation frem 0°C to 70°C.

SN54LS138, SN54AS138 . . . J OR W PACKAGE
SN74L5138, SN745138A . .. D OR N PACKAGE
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TThese symbaols are in accordance with ANSI/IEEE Std 91-1984
and [EC Publication §17-12.
Pin numbers shown are for D, J, N, and W packages.

PRODUCTHIN DATA documents contain information
current a3 of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warrantJ. Production processing does not
necessarily include testing of all parameters.
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SN541L5138, SN545138, SN7415138, SN745138A
3-LINE-TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table

‘L5138, SN54§138, SN745138A
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Pin numbers shown are for O, 4, N, and W packages.

‘LS13B. SN54138, SN745138A
FUNCTION TABLE

INPUTS
ENABLE SELECT QUTPUTS
Gl G2*!C B A |Y0 YT Y2 Y3 Y4 Y5 Y6 V7
X H X X X H HHHHMHHMH
L X X X X{HHHHHHH
H L L L L|L HHHHHHH
H L L L H H L HHHHHH
H L L H L H H L HHHHH
H L L H H H H H L HHHH
H L H L L H HHHL HH H
H L H L HIH H HHH L H H
H L H H L H H H HHH L H
H L H H H H HH H H H H L
*G2 = G2A + G2B
H = high level, L = low level, X = irrelevant
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SN54LS138, SNb45138, SN74

1 207
3-LINE TO 8.-LINE DECODERS/DEMULTIPLEXERS

schematics of inputs and outputs
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EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OUTPUTS
ENABLE INPUT OF 'LS138 SELECT INPUT OF 'LS138 OF L8138
Vcc — e ,—VCC
Vcc—;——— - %5!«1 NOM 12°9N°M$
y— &
20 kit NOM
INPUT 4 - I B
. . OUTPUT
INPUT —g-[g-6—@— —— L B S

EQUIVALENT OF EACH TYPICAL OF QUTPUTS
INFUT OF SN545138. SN745138A OF SN545138, SN74S13BA
- _———T—Vcc
50 ¢ NOM
vee —-=
2.8 kI NOM —
INPUT — -— OUTPUT
L'y

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

Supply voltage, Ve (888 NOTe Th . .. .. . i e e e e FAY
INPUL voRBGE . . . e e e e e e e e 7V
Operating free-air temperature range: SN54L8138, SN548138 .............. -55°C 10 125°C

SN74LS138, SN7487138BA . . .... .. ... ..t 0°C to 70°C
Storage temperature TANGE . . . . v it v e e e e e e e —-B5°C to 150°C

NOQTE 1: Voltage values are with respect to netwark ground terminal.
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SNE4LS138, S
J-LINE TO B-Li

o

N74LS138
E

DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54LE138 SN7415138

MIN NOM MAX | MIN NOM MAX unIT
vee Supply voltage 4.5 [ 5.5 | 4.76 5 B.25 v
V'ggr.r " High-levet input voltage j - 2 2 v
VL Low-level inpur vaoltage 0.7 0.8 v
IoH High-leval output current -0.4 —-0.4 mA
loL Low-level output current 4 8 mA
Ta Qperating free-air temperature -55 1285 0 70 oz

eiectricai characteristics over recommended operating free-air temperature range (unless otherwise

noted)
; SNEALST3R SN74LS138
PARAMETER TEST CONDITIONST UNIT
MIN TYPf MAX | MIN TYP? MAX
VIR Vee = MIN | = —~18 mA -1.6 -1.5 \4
v Voo = MIN, Vi = 2V, Vi = MAX, 25 3 27 14 v
. .4 . .
OH loH = —0.4 mA
v Veg = MIN, vy = 2V, oL = 4 mA 0.25 0.4 025 0.4 v
oL VL = MAX oL = 8 mA 0.35 05
I Voo = MAX, V| =7V 0.1 0.1 ] ma
lik4 Voo = MAX, V=27V 20 20 uh
Enabie -0.4 -0.4
| A" = MAX, V| =04V A
L ce : A B C 0.2 —oz| "
Ios$t Voo = MAX - 20 -100 | -20 -100 | mA
Icc Voo = MAX,  Outputs enabled and open 6.3 10 6.3 10 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating coanditions.
* Al typical values are at Voo = § V, Ta = 25°C.
§Not more than one cutput should be shorted at & time, and duration of the short-circuit test should not exceed one second.
switching characteristics, Voo = 5V, Ta = 256°C
FROM TO LEVELS SN54L5138
PARAMETER (INPUT} {OUTPUT) OF DELAY TEST CONDITIONS SN74L5138 UNIT
MIN  TYP MAX
tPLH 2 11 20 ns
tPHL Binary A 18 41 ns
tPLH Select n . 21 27| ns
tPHL RL = 2 k. Ly = 15 pF, 20 3g ns
PLH 2 See Note 2 12 18 ns
1 20 32 5
PHL Enable Any z
tpLH 3 14 26 ns
tPHL 13 3B ns
7tp|_H = propagation delay tima, low-to-high-level aupur

PHL =

propagation delay time, high-to-low-level output

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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Supply voltage, V

R ol ol 20

input voltage

X1

um ratings over operating free-air temperature range {uniess otherwise noted)

~-56°C to 125°C

Operating free-air temperature range: SN545138

Storage temperature range

SMN745138A

NOTE 1: Valtage values are with respect to natwark ground terminal.

recommended operating conditions

55V

FaY o R, PR o
VUL IO AU TS

—65°C to 150°C

SNB4S138 SN745138A UNIT
MIN NOM MAX MIN NOM MAX
Vee Suppty voltage 4.5 5 55| 475 5 5.28 v
VIH High-levef input voltage 2 2 \%
VL Low-level input voltage 0.8 a.8 \"
laH High-level output current -1 -1 mA
oL Low-level output current 20 20 mA
Ta Qperating free-air termperature —EB6 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range {uniess otherwise

noted)
SN545138
PARAMETER TEST CONDITIONST EN74S138A UNIT
MIN  TYPF  MAX
ViK Ve = MIN, I = —1BmA -1.2 v
Vor Ve = MIN, ViH =2V, V|L=08V, Igqy=-1TmA SN5a3 25 34
SN745' 2.7 3.4
VoL Voo = MIN, Vi = 2V, ViL =08V, IgL=20mA 0.5 v
Iy Voo = MAX, Vi =558V 1 mA
IH Voo = MAX, V=27V 50 A
M Voo = MAX, V=05V -2 | mA
Iog? Vee = MAX -40 -100 | mA
[lelo] Voo = MAX, Quiputs enabled and open 48 74 mA

T For conditions shown as MIN or MAX, use the appropriate vatue specified under recommended operating conditions.
+ ANl typical values are at Ve = SV, Ta = 25°C,

8 Not more than one output should be shorted at a time. and duration of the short circuit test should not exceed one second.
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SN5481 38, SN74S1 38A

switching characteristics, VCC =

. . e SNE45138
FROM TG LEVELS
ARAMETERT TEST CONDITIONS SN745138A UNIT
PAR {INPUT) {OUTPUTY OF DELAY s
MIN TYP MAX
eI H - 4.5 7 ns
PLH . 3
PHL Binary Any _ ?’ 10;? ns
tPLH Select a 7.5 12 ns
tPHL B RL = 2809, Cp = 15pF, 8 12{ ns
tPLH 2 See Notg 2 5 g ns
7 11 ns
PHL Enable Any - ;
tPLH _ a 7 11 ns
tPHL ” 7 11 ns
YMpiH = propsgation delay time, low-to-high-level output
tpHE = propagation delay time, high-to-low-level output

MNOTE 2: Load circuits and voitage waveforms are shown in Section 1.

TEXas {}
INSTRUMENTS

POST OFFICE BOX 655072 + DALLAS. TEXAS 72265




IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



