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m TYPES SN54LSI38, SN54LS139, SNGAS138, SN5AS13S,
NS SN7418138, SN74L$139, SNTASI3S, SN74SI139
DECODERS/DEMULTIPLEXERS

BULLETIN NO, DL-8 7611804, DECEMSER 1872—REVISED OCTOSER 1976

o Designed Specifically for High-Speed:

Memory Decoders SN54LS138, SN54S138 . . . J OR W PACKAGE
oL SN74L.8138, SN748138 . . . J OR N PACKAGE
Data Transmission Systems (ToP viEW!
e ‘S$138 and 'LS138 3-t0-8-Line Decoders
Incorporate 3 Enable Inputs to Simplify W‘ggﬂu"
Cascading and/or Data Recsption Vcc ’vo Yi_ov2 va ¥s_ ve
’ . LI}
e ’'S139 and 'L$139 Contain Two Fully
Independent 2-to-4-Line Decoders/ L l l l l
Demultiplexers YO YT WIS e ¥E
e Schottky Clamped for High Performance A ve
C_G2a G G y? |
TYPICAL T
TYPICAL J
TYPE PROPAGATION DELAY IBIEBIER IR IR
{3 LEVELS OF LOGIC) POWER DISSIPATION A B C /\GIA G#B GI ou¥|7'utmo
‘L8138 22ns 32 mwW SELECT ENABLE
'S138 8ns 245 mwW
‘LS139 22ns 34 mW
‘5139 7.5ns 300 mw positive logic: see function table
description
These Schottky-clamped TTL MSI circuits are SN54LS139, SNB4S139 . . . J OR W PACKAGE
designed to be used in high-performance memory- SN74LS139, SN745139 ... J OR N PACKAGE
decoding or data-routing applications requiring very (TOP VIEW)
short propagation delay times. In high-performance
memory systems these decoders can be used to ENABLE SELECT DATA QUTPUTS
minimize the effects of system decoding. When Ve 26 ‘2A 28 \/2v0  2v1 2vz  2v3»
employed with high-speed memories utilizing a fast- BN W npnliw}]s

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 r{

G

Schottky-clamped system decoder is negiigible.

A B8 Y0 Y1 Y2 Y3
The ‘LS138 and 'S138 decode one-of-eight lines N Iz 1 T; s: z z :
dependent on the conditions at the three binary b L S e R 5 e
select inputs and the three enable inputs. Two ENABLE

SELECT DATA OUTPUTS

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 positive logic: see function table
requires only one inverter. An enable input can be
used as a data input for demuftiplexing applications.

The “LS139 and ‘S139 comprise two individual two-line-to-four-line decoders in a single package. The active-low enable
input can be used as a data line in demuitiplexing applications.

All of these decoders/demuitiplexers feature fully buffered inputs each of which represents only one normalized Series
54LS/74LS load ('LS138, 'LS139) or one normalized Series 545/74S load ('S138, ‘S139) to its driving circuit. All
inputs are clamped with high-performance Schottky diodes to suppress line-ringing and simplify system design. Series
B4LS and 54S devices are characterized for operation over the full military temperature range of ~55°C to 125°C;
Series 74LS and 74S devices are characterized for 0°C to 70°C industrial systems.
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TYPES SN5418138, SN54S138, SN54LS139, SN545139
SN7418138, SN748138, SN7415139, SN745139
DECODERS/DEMULTIPLEXERS

functional block diagrams and logic

‘LS138, 'S138

Gl.ﬂ
ENABLE
INPUTS G2A 4
G28

5)

>

SELECT g 2

INPUTS

ENABLE 1G —"L:D

Yy

‘L$139, 'S139

1
ENABLE 2G %

2A
SELECT
INPUTS | 59

schematics of inputs and outputs

DATA
OUTPUTS

DATA

OUTPUTS

‘LS138, ‘'S138
FUNCTION TABLE
INPUTS

ENABLE SELECT oUTPUTS

G1 G2* |C 8 A | Y0 Y1 Y2 Y3 V4 Y5 Y6 Y7
X ] X X X|HHHHH HHH
L X X X X|HHHHHHHH
H L L L LIL HHHHHHH
H L L L HIH L HHHHMHH
H L L H LIHHLHHHHMH
H L L H H|H H H L HHHH
H L H L LIHHHHLHHH
H L H L H|H H HHHLHH
H L H H LIH H HHHHLH
H L H H HI|H HHHHHHL

*G2 = G2A + G28

H = high level, L = low lavel, X = irrelevant

‘L$139, 'S139
{EACH DECODER/DEMULTIPLEXER}
FUNCTION TABLE

INPUTS
ENABLE | SELECT OUTPUTS
G 8 A | YO Y1 Y2 Y3
H X X|H H H H
L L L|L HHH
L L H|H L H H
L H L(H H L H
L H H| H H H L

H = high level, L = low level, X = irrelevant
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EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OUTPUTS TYPICAL OF QUTPUTS
INPUT OF ‘LS138, 'LS139 INPUT OF "§138, 'S139 OF 'LS138, ‘L5139 OF 'S138, 'S139
- Veeo -———ey——Vcc
260 @ NOM 50 L NOM
Veco - Vee b [
20 k2 NOM bnd - _._.I

INPUT - INPUT OUTPUT QUTPUT
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TYPES SN54L5138, SN5415139, SN74LS138, SN74LS139,
DECODERS/DEMULTIPLEXERS

REVISED OCTOBER 1976

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

Supply voitage, Vo (see Note 1}
Input voitage . . . .

Operating free-air temperature range: SN541.S138, SN54LS139 Circuits
SN74LS138, SN74L5139 Circuits

Storage temperature range

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

recommended operating conditions

7V
7V

~55°C to 125°C
0°C to 70°C
—65°C to 150°C

SNB4LS138 SN74L8138
SN54LS139 SN74L8139 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 45 5 65 |4.76 8§ 526 VvV
High-level output current, IoH —400 —400 | pA
Lowjevel output current, g 4 8| mAa
Op ing free-air tempe: . TA -5b6 126 0 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54LS138 SN7415138
PARAMETER TEST CONDITIONST SN54LS138 SN74L5139 UNIT
MIN TYPI MAX [MIN TYP! MAX
ViH High-level input voltage 2 2 \Y
ViL Low-evel input voltage 0.7 08{ v
VK Input clamp voltage Ve = MIN, fp=—18 mA —1.5 -1.5] V
Von High-level output voltage Veo=MIN. - Vi =2V, 25 34 27 34 v
VIL = ViL max- lOH = —400 sA
VoL Lowlevel output voltage Vec=MIN,  Vig=2V, oL =4 mA 025 04 025 o4l
ViL = Vit max oL =8mA 0.35 05
Input current at
h S Vee=MAX, V= 7V 0.1 0.1 mA
maximum input voltage
144 High-level input current Voo =MAX, V=27V 20 20| uA
Wi Low-level input current Vee =MAX, V=04V —-0.4 —0.4] mA
| 1os _ Short-circuit output current § Voe = MAX -6 -40| -5 -42| mA
lcc Supply current Vee = MAX, ‘15138 63 10 6.3 wof
Qutputs enabled and open ‘LS139 6.8 11 6.8 11

TFor conditions shown as MIN or MAX, use the appropriate value spacified under recommended aperating conditions for the applicable device

type.

tan typical values are 3t Ve =5V, Ta = 25°C.
$Not more than one output should be shorted at a tme.

switching characteristics, Vcc =5V, TA = 25°C

SN54LS138 SN54
FAOM T LEVELS LS LS13
PARAMETER1 (INPUT) (OUTPUT) | OF DELAY TEST CONDITIONS SN74LS138 SN74LS139 UNIT
MIN TYP MAX |MIN TYP MAX
PPLH 2 13 20 13 20 ns
PHL Binary A 27 41 22 33 ns
n
tPLH Select v 18 27 18 29 ns
3 Cp = 15pF,
1PHL . 2ka 26 39 25 38 ns
L .
PLH 2 Ses Note 2 12 18 16 24 ns
PHL . 21 32 21 32 ns
Enable Any
tPLH 3 17 26 ns
PHL 25 38 ns

1tpLH = propagation delay time, low-to-high-leval output; tpyy = propagation delay time, high-to-low-level output.
NOTE 2: toad circuits and waveforms are shown on page 3-11,
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TYPES SN54S138, SN545139, SN745138, SN74S139

DECODERS/DEMULTIPLEXERS

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

Supply voltage, Ve (see Note 1) 7V
Inputvoltage . . . . . . . . . . . ... . ... .. .. .. ... 85V
Operating free-air temperature range: SN54S138, SN545139 Circuits ~55°C to 125°C
SN745138, SN745139 Circuits 0°C to 70°C
Storage temperature range —65°C to 150°C
NOTE 1: Voltage vaiues are with respect to network ground terminal.
recommended operating conditions
SN54S138 SN748138
SN748139 SN745138 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.6 5 6.5 |4.75 5 525 v
High-fevel output current, loH -1 -1 | mA
Low-level output current, Q) 20 20 | mA
Operating fres-air temp e, Tp —66 125 0 70| °C

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

SNS545138 SN545139
PARAMETER TEST CONDITIONS? SN745138 SN745139 UNIT
MIN TYPI MAX ]MIN TYPI MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 08| v
ViK Input clamp voltage Voo =MIN, 1j=—18mA —-1.2 -1.2] v
Veoe=MIN, V=2V, SNSAS’ 25 34 25 34
VoH High-level output voltage v::f =08V, |ol: =_i1mA| sN7as | 2.7 a3a 27 34 M
Vee=MIN, Viy=2vV,
Vo Low-level output voltage ViL=0.8V, loL=20mA 0.5 05 V
It Input current at maximum input voltage Ve =MAX, V=56V 1 1| mA
li4 High-level input current Ve =MAX, V=27V 50 50| xA
1jL  Low-level input current Vee =MAX, V=05V -2 —2| mA
1gs Short-circuit output current§ Ve = MAX —40 —100 | —-40 —100| mA
tcc Supply current Ve = MAX, Outputs enabled and open 49 74 60 9g| mA

TFor conditions shown as MIN or MAX, use the appropriate value specitied under recommended operating conditions for the applicable device

1ype.
Tan typical values are at Vo = S5V, Ta=25C.

¥ Not more than one output shauld ba shorted at a time, and duration of the short-circuit test shouid not exceed one second.

switching characteristics, Vec =5V, TA=25°C

FROM TO LEVELS TEST SN545138, SHEAS13
PARAMETER1 (NPUT) {OUTPUT) OF DELAY CONDITIONS SN745138 SN745139 umIT
MIN TYP MAX{MIN TYP MAX
. 5 75
tPLH 2 4.5 7 s
PHL Binary 7 10.5 6.5 10
fect Any 75 12 712
o B 3 CL-15ef, 5 12 s 12| "™
tPHL R =280 2, . 3
PLH 2 See Note 3 ns
tPHL 7 1" 6.5 10
Enable Any 7 ”
tPLH 3 ns
tPHL 7 11
q‘tp._H = propagetion delay time, low-to-high-level output
tpH(, = propagsation detay time, high-to-low-level output
NOTE 3: Load circuits and waveforms are shown on page 3-10.
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