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descriptian

Each of these menaolithic, 4-line-to-16 line decoders utilizes TTL circuitry to decode four binary-coded inputs into
one of sixteen mutually exclusive open-collector outputs when both the strobe inputs, G1 and 62, are low. The
demultiplexing function is performed by using the 4 input lines to address the output line, passing data from ane
of the strobe inputs with the other strobe input low. When either strobe input is high, all outputs are high. These
demultiplexers are ideally suited for implementing MOS memory decoding or for interfacing with discrete
memory address drivers. For ultra-high-speed applications, the SN545138/SN745138 or SN545139/SN74S8132 is
recommended.

These circuits are fully compatible for use with most other TTL circuits. Input c¢lamping diodes are provided to
minimize transmission-line effects and thereby simplify system design. Input buffers are used to lower the fan-in
requirement to only one normalized Series 54/74 load. A fan-out to 10 normalized Series 54/74 loads in the fow-
level state is available fraom each of the sixteen outputs. Typical power dissipation is 170 mW.

The SN54159 is characterized for operation over the full military ternperature range of -—-55°C to 125°C; the

SN74158 is characterized for operation from 0°C 1o 70°C,
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TThese symbols are in accordance with ANSIIEEE Std 91-1984 and (EC Publication 617-12.

PRODUCTION DATA documsnts contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily inciude testing of all parameters.
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SN54159, SN74159

4-LINE TO 16-LINE DECODERS/D

WITH OPEN-COLLECTOR OUTPUTS
FUNCTION TABLE
INPUTS QUTPUTS
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H = high ievel, L = iow level, X = irrelevant

logic diagram
Same as SN54154, SN74154.

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

Supply voltage, V¢ (see Note 1)
Input voltage .o
Off-state output voltage

QOperating free-air temperature range: SN54‘I 59 CerUItS

Storage temperature range

NOTE 1:

SN74159 Circuits

Voitage values are with respect to mewwork ground serminal.

7V
oAV
55V

—55 Cto 125°C

0°C 1o 70°C

—65°C to 150°C
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SN54159, SN74159
4-LINE TO 16-LiNE DECODERS/DEMULTIPLEXERS
recommended operating conditions
SN54159 SN74159 UNIT
MIN  NOM MAX | MIN NOM MAX

Supply voltage, Vo B 4.5 5 556 | 475 5 525 v

Low-tevel autput current, Iy 18 i6 | mA

Qperating free-air temperature, Tz — &b 125 Q 70 C
electrical characteristics over recommended aperating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYP- MAX|UNIT

Vin  High-level input voltage 2 v

ViL Low-ieve! inpui voitage 0.8 v

Vik Input clamp voltage Voo =MIN, 1 =-12ma -1.5 v

| Voo =MIN, Vig=2V

High-level ocutput current : ' 50 A
OH  High ViL=08V. Vgu-~55V #
Voo =MIN, Vg =2V,

VoL Low-level autput voltage ViL =08V, lpL=16mA 0.4 v

h Input current at maximum input voltage Vee=MAX, V=85V 1 mA

1= High-level input current Voo =MAX, V=24V 40| uA

L L owv-level input current Voo =MAX, V=04V —1.6| mA

lec Supply current Ve =MAX, Al inputs grounded 34 56 | mA

tFor conditions shown as MIN or MAX, use the appropriate valua specified under recommended gperating conditions for the agplicable type.
Tan typical values are at Ve =6V, Ty = 25°C.

switching characteristics, Veg =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIiN  TYP MAX|[UNIT
Propagation delay time, low-to-high-leve! output,
PLH pag Y . 4 ° . 23 36 ng
from A, B, C, or D inputs through 3 levels of logic
P lay time, high-10-low-level cutput,
PHL ropagation delay Vlme igh-ta-low: (v] . 24 16 s
fram A, 8, C, or D inputs through 3 levels of logic
- - CL=1t5pF, R_-400%, SeeNoteZ
Propagation delay time, low-to-high-level autput, 5 25
1| ns
PLH from either strobe input
P i ti high-to-low-level autput,
@l ropagation delay llme, igh-to-iow-tevel autpu 22 36| ns
from esther strobe input

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

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Vee -
4 kL NOM
QUTFUT
INPUT —— -
i
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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



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.
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