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Two Fully Independent 2- to 4-Line
Decoders/Demultipiexers

Schottky Clamped for High Performance

description

These Schottky-clamped TTL MSI circuits are

designed to be used high-performance
memary-decoding or data-routing applications
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SN74LS139A, SN7481 39A
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requiring very short propagation delay times. In SNS4LST39A, SN545139 . . . FK PACKAGE
high-performance memory systems, these {TOP VIEW)
decodars can be used to minimize the effects of <o O SIU
system decoding. When employed with high- - 2> &
speed memories utilizing a fast-enabie circuit, dik~rdnd T
the delay times of these decoders and the enable 160 180 24
time of the memory are usually less than the wvofs 170 28
typical access time of the memory. This means ne Fis e nC
that the effective system delay introduced by the iv1 R 7 Y0
Schottky-clamped systern decoder is negiigibie. iv2hs av1
The circuit comprises two individual two-line to g 10111213
four-line decoders in a single package. The Mo 0m~
active-Jow enable input can be used as a data TZFX&
line in demultiplexing applications.
NC —Nao internal connection
All of these decoders/demuitiplexers feature fully
buffered inputs, each of which represents only logic symbols (alternatives)t
one normalized load to its driving circuit. All
inputs are clamped with high-performance w2 4 X o 4 4vp
Schottky diodes to suppress line-ringing and to e 2 1 15} vy
simplify system design. The SN54LS138A and el en 2 6] 1yy
SN545139 are characterized for operation range 2 3 yg
of —55°C to 125°C. The SN74L5139A and 1121 40
SN745139A are characterized for operation za 180 A1) 5vq
from 0°C to 70°C. P L (182 gy
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H = high level, L = low level, X = irrelevant p——= 2Y3
TThese symbols are in accordance with ANSI/EEE Std, 91-1984
and IEC Publication 617-12.
Pin numbers shawn are for D, J, N, and W packages.
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SN54LS139A, SNH4S139, SN74LS139A, SN745139A
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logic diagram (positive logic)
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Pin numbers shown are for D, J, N, and W packages.
schematics of inputs and outputs
EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
INPUT OF 545139, 745139A. INPUT OF 'LS139A OF 'L§139A OF 5458138, 745138A
Ve -— Ve - Vo Vge
2.8 kit NOM 20 k2 NOM
INPUT —— | INPUT - --
UTPUT QUTPUT

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

Supply voitage, Vc¢ (See Note 1)
Input voltage: 'LS139A
545139, 745139A

Operating free-air temperature range: SN54LS139A, SN545139
SN74LS139A, SN74S5139A

Storage temperature range

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

................... 5.5V
-55°C to 126°C
............. 0° Cto 70°C
-§5°C to 160°C
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SN54LS139A, SN74LS139A
DUAL 2-LINE TO 4-LiNE DECODERS/DEMULTIPLEXERS
racommended operating conditions
SNE4LST130A SN74L8139A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 | 4.75 5 5,25 v
ViH High-level input voitage 2 2 v
VIiL Low-iavel input valtage Q.7 0.8 v
lgH High-level output current -0.4 -0.4 mA
laL Low-level autput currant 4 8 mA
Ta, Operating free-air temperature -85 125 Q 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)
PARAMETER TEST CONDITIONS T SNBaLS1394 SN73LS139A UNIT
MIN TYP¥ MAX | MIN TYrf max
Vik Voo = MIN, I| = —18 mA -1.5 —1.5 v
Voo = MIN, Vi =2V, Vit = MaX,
VoH oM = 0.4 mA 25 3.4 27 34 v
VoL Voo = MIN, VIH = 2 V, oL = 4 mA 0.25 0.4 0.25 0.4 v
ViL = MAX loL = 8 mA 0.35 0.5
1 Voo = MAX, V=7V 0.1 0.1 mA
I Voo = MAX, V=27V 290 20 wA
I Voo = MAX, V| =04V -0.4 -0.4 mA
los$ Vee = MAX -20 -100 | -20 -100 | mA
lec Voo = MAX, Qutputs enabled and open 6.8 11 6.8 1 mA

TFor conditions shown as MIN ar MAX, use the appropriate value specified under recommended operating conditions.

¥ All typical values are at Voe = 5 V, Ta = 26°C.
§Not more than one output should be shorted at a time, and duration of the short circuit test should not excead one second.

switching characteristics, Voo = 5V, Ta = 25°C (see Note 2)

SNB4LS1
PARAMETER 1 FROM TO LEVELS TEST CONDITIONS SN?4::§1:2: UNIT
(INPUT) {OUTPUT) OF DELAY

MIN TYP MAX
tpLH 2 13 20 ns
tPHL Binary Any 22 33 ns
TPLH Select 18 29 ns

3 RL = 2 ki, CL =15 pF

TPHL L L P 25 38 ns
t 8 24
PLH Enable Any 2 ! =
PPHL 21 32 ns

1tp|_H = propagation delay time, low-to-high-lavel output
tpHL = propagation delay time, high-to-low-ievel output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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SN54S5139, SN745139A
ET E

DUAL 2.1

recommended operating conditions
SN545139 SN745139A UNIT
MIN NOM MAX MIN NOM MAX
Voo Supply voltage 4.5 5 4.75 5 525 v
VIH High-iavei input voltage Z 2 v
viL Low-level input voltage 0.8 v
IoH High-level output current -1 mA
oL Low-ievel output current 20 mA
Ta Operating free-air temperature —65 125 0 70 °C
electrical characteristics over recommended operating free-gir temperature range {unless otherwise
noted)
SN545139
PARAMETER TEST CONDITIONS T SN74S139A UNIT
MIN TYP? MAX
ViK Vcg = MIN, I = —18 mA -1.2 Y}
v Voo = MIN, ViH = 2V, ViL = 0.8V, SN54S5’ 2.5 3.4 v
OH loq = —1mA SN745" 2.7 3.4
v = MIN, ViH = 2 V. Vi = 0.8V,
VoL ccC H i =08V 05 v
loL = 20 mA
I Voo = MAX, Vi =55V 1 mA
liH Voo = MAX, V) =27V 50 A
L Voo = MAX, V) = 0.5V -2 mh
log# Voo = MAX - 40 -100 | mA
Icc Vee = MAX, Qutputs enabled and open 80 90 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tan typical values are at Vo = 5V, Ta = 26°C.
i Not more than one output should be shorted at a tima, and duration of the short circuit test should not exceed one second.
switching characteristics, Vg = 5V, TA = 25°C (see Note 2}
SN545139
PARAMETERY FROM 10 LEVELS TEST CONDITIONS SN745139A UNIT
NPUT UTPUT! F D
{INPUT} {Q UT} OF DELAY N TYP AKX
TPLH 2 5 7.5 ng
t Bi 8.5 10
PHL inary Any ns
tPLH Select 7 12 ns
3 R_L=2800  C_=15pF
tpHL 8 12 ns
tpLH 5 3 ns
Enable An 2
PHL n i 85 10| ns

TtpLH = propagation delay time, low-to-high-ievel output
TPHL = propagation delay time, high-to-low-level output
NQTE 2. Load circuits and voltage waveforms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI1) 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
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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 00 1996, Texas Instruments Incorporated
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