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SN54145, SNHALS145, SN74145, SN74L5145

BCD-TO-DECIMAL DECODERS/DRIVERS

MARCH 1974 — REVISED MARCH 1988

FOR USE AS LAMP, RELAY, OR MOS DRIVERS

Fuil Decoding of Input Logic

SN54145, SN74145, and SN74LS5145 Have
80-mA Sink-Current Capability

All Qutputs Are Off for Invalid
BCD Input Conditions

Low Power Dissipation of ‘L3145 . ..
35 mW Tyhpical
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H = high lavei (off), L = low levei (an)

description

These monelithic BCD-to-decimal decoder/drivers con-
sist of eight inverters and ten four-input NAND gates.
The inverters are connected in pairs to make BCD input
data available for decoding by the NAND gates. Full
decoding of valid BCD input logic ensures that all out-
puts remain off for all invalid binary input conditions.
These decaders feature high-performance, n-p-n output
transistors designed for use as indicator/relay drivers or
as open-collector logic-circuit drivers. Each of the high-
breakdown output transistors (15 wvolts) of the
SN54145, SN74145, or SN74L5145 will sink up to 80
milliamperes of current. Each input is one Series 54/74
or Series 54LS/74LS standard load, respectively. Inputs
and outputs are entirely compatible for use with TTL or
DTL {ogic circuits, and the outputs are compatible for in-
terfacing with most MOS integrated circuits. Power
dissipation is typically 215 milliwatts for the ‘145 and 35
milliwatts for the ‘L5145,
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Pin numbers shown are for D, J, N. and W packages.
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SN54L5145, SN74L5145

BCD-TO-DECIMAL DECODERS/DRIVERS

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

Supply voltage, Vi {see Note 1)
Input voltage

Maximum current into any dutput {off-state)
Operating free-air temperature range: SN64145

Storage temperature range

SN74145

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

recommended operating conditions

7V
55V
1mA

—55°C to 126°C
0°C to 70°C
—65°C to 160°C

SN54145 SN74145 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 4.75 5 b25| v
Off-state output voltage, VO (aff 15 v
Operating free-air temperature, T g —55 ] 70 ¢

electrical characteristics over recommended operating free-air temperature range (uni

ess otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYPE MAX|UNIT
VIiH High-leve! input voltage 2 v
\ATH Low-level input voltage 0.8 v
ViK {nput clamp voltage Voo =MIN, ) =—i2maA -1.5 v
Ve =MIN, vVig=2V,
Ioatf) Off-state output current cc IH 2501 uA
ViL=08V, Vg =15V
Ve = MIN, V=2V, i =80 mA 0.5 0.9
VQOlon} On-state output voltage cc IH Ofon o %
Vi =08V 1o{on} = 20 mA 0.4
I Input current at maximum input voltage Vee=MAX, V=55V 1 mA
IIH High-ievel input current Veg =MAX, V=24V 40| uA
e Low-level input current Ve =MAX, V=04V —1.6 | mA
| Suppl ent \' MAX, See Note 2 Sh6a145 43 62 A
upply curr = . ote m
ce ° cc SN74145 43 70
JfFor canditiens shown as MIN ar MAX, use the appropriate value specified under recommended operating conditions.
TAll typical values areat Voo =6V, Ty = 25'C.
NOTE 2: lgg is measured with all inputs grounded and outputs open,
. . .- _ _ [
switching characteristics, VCC =5V, Tap=25"C
PARAMETER TEST CONDITIONS MIN MAX [UNIT
t Propagation delay time, low-to-high-level output 50 ns
PLi : _ g Pl cL=15pF. R_=100%  SesNow3
tPHL Propagation delay time, high-ta-low-level output 50| ns
NGQTE 3: Loac circuits and voltage waveforms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Veo —-—
4 k§2 OUTPUT
INPUT -
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SN54145, SN74145
BCD-TO-DECIMAL DECODERS/DRIVERS

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

Supply voltage, Vi (see Note 1) FAY
tnputvoltage . . . . . . . . . . . . .. e 7V
Qperating free-air temperature range: SN5415145 —55°C to 125°C

SN74LS145 0°C 10 70°C

Storage temperature range —B5°C to 150°C

NGTE 1: Valiage valuas are with respect 10 network ground terminat.

recommended operating conditions

SN54L5145 SN74L5145 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 5.5 { 4.7b 5 525 v
Off-state output voltage, VQ(off) 15 15 \4
Operating free-air temperature, T, —58 125 o] 70 C T
electrical characteristics over recommended operating free-air temperature range (unless atherwise noted)
SN54L5145 SN74L5145
PARAMETER TEST CONDITIONST - - UNIT
MIN TYPT MAX | MIN TYPI MAX
ViH High-level input voltage 2 2 v
A\ Low-level input voitage 0.7 Q.8 v
Vik Input clamp voltage Vee = MIN, Iy = —18 mA =15 -1.5 v
Vee = MIN, Vi =2V,
Io(otfy Off-state output current ce A 250 250 | pA
ViL = Vi max, Vou=15V
Ve =MIN, IgL =12 mA 0.25 0.4 0.25 0.4
Vo(on) ©On-state output voltage Vig =2V, IoL = 24 mA 0.35 05| Vv
ViL=ViLmax [Ig_=80mA 23 3
1y Input currant at maximum input voltage Vee = MAX, V=7V 0.1 01| mA
1T} High-level input current Voo = MAX, V=27V 20 20 | WA
L Law-level input current Vee = MAX, V=04V -0.4 0.4 | mA
lee Supply current Voo = MAX, See Note 2 7 13 7 13 | mA
TFor canditions shown as MIN or MAX, usa the appropriate value specified undéar recommended operating canditions,
Al typical valuss are at Vs =6 W, T = 25°C.
NOTE 2! g is measured with all inputs grounded and outputs cpen.
switching characteristics, Ve =5V, Ta =25°C
PARAMETER TEST CONDITIONS MIN MAX |UNIT
P i lay time, iow-to-high-level cut 50
tPLH ropagatfon delay -rme K.)W Q-high-level cutput €L =45pF, R| - 6650, See Note 3 ns
PHL Propagation delay time, high-to-low-tevel output 50 ns

NOTE 3: Load circuits and voltage waveferms are shown in Section 1,

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL CUTPUTS

Vee -
2 17 K§I NOM
INPUT 4 - . OUTPUT
) 4
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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
to verify, before placing orders, that the information being relied on is current.

Tlwarrants 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 Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily petformed, 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 FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT 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 ©@ 1996, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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
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.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated
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SN541L.5145, BCD-to-Decimal Decoders/Drivers
DEVICE STATUS: ACTIVE

PARAMETER NAME | SN54LS145 | SN74LS145
Voltage Nodes (V) |5 5
Vcce range (V) 451055 |4.751t05.25
Input Level TTL TTL
Output Level TTL TTL
Output Drive (mA) -0.4/8
Output 2S 2S
From 4 4
To 10 10
FEATURES aBack to Top

FOR USE AS LAMP, RELAY, OR MOS DRIVERS

Full Decoding of Input Logic

SN54145, SN74145, and SN74LS145 Have 80-mA Sink-Current Capability
All Outputs Are Off for Invalid BCD Input Conditions

Low Power Dissipation of 'LS145 ... 35 mW Typical

DESCRIPTION aBack to Top

These monolithic BCD-to-decimal decoder/drivers consist of eight inverters and ten four-input NAND gates. The inverters are connected in pairs to make BCD input data available for decoding by the NAND
gates. Full decoding of valid BCD input logic ensures that all outputs remain off for all invalid binary input conditions. These decoders feature high-performance, n-p-n output transistors designed for use as
indicator/relay drivers or as open-collector logic-circuit drivers. Each of the high-breakdown output transistors (15 volts) of the SN54145, SN74145, or SN74LS145 will sink up to 80 milliamperes of current.
Each input is one Series 54/74 or Series 54LS/74LS standard load, respectively. Inputs and outputs are entirely compatible for use with TTL or DTL logic circuits, and the outputs are compatible for interfacing
with most MOS integrated circuits. Power dissipation is typically 215 milliwatts for the '145 and 35 milliwatts for the 'LS145.

TECHNICAL DOCUMENTS aBack to Top
To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'.

DATASHEET aBack to Top
Full datasheet in Acrobat PDF: sn54Is145.pdf (204 KB) (Updated: 03/01/1988)

APPLICATION NOTES aBack to Top
View Application Notes for Digital Logic
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Designing With Logic (Rev. C) (SDYAOO9C - Updated: 06/01/1997)

Designing with the SN54/74LS123 (Rev. A) (SDLAOOGA - Updated: 03/01/1997)

Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)

Input and Output Characteristics of Digital Integrated Circuits (SDYAO10 - Updated: 10/01/1996)

Live Insertion (SDYAO12 - Updated: 10/01/1996)

TI IBIS File Creation, Validation, and Distribution Processes (SZZA034 - Updated: 08/29/2002)

Understanding and Interpreting Texas Instruments Standard-Logic Products Data Sh (Rev. A) (SZZA036A - Updated: 02/27/2003)

MORE LITERATURE aBack to Top

Enhanced Plastic Portfolio Brochure (SGZB004, 387 KB - Updated: 08/19/2002)

Logic Reference Guide (SCYB004, 1032 KB - Updated: 10/23/2001)

MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)

Military Brief (SGYN138, 803 KB - Updated: 10/10/2000)

Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ001A, 138 KB - Updated: 07/01/1996)
Palladium Lead Finish User's Manual (SDYV0O01, 2041 KB - Updated: 11/01/1996)

QML Class V Space Products Military Brief (Rev. A) (SGZNOO1A, 257 KB - Updated: 10/07/2002)

USER GUIDES aBack to Top

LOGIC Pocket Data Book (SCYDO013, 4837 KB - Updated: 12/05/2002)

PRICING/AVAILABILITY/PKG aBack to To
DEVICE INFORMATION TI INVENTORY STATUS REPORTED DISTRIBUTOR INVENTORY
Updated Daily As Of 09:00 AM GMT, 17 Apr 2003 As Of 09:00 AM GMT, 17 Apr 2003
BUDGETARY STD
ORDERABLE PACKAGE DScCC PRODUCT e S IN PROGRESS DISTRIBUTOR
STATUS TEMP (°C PRICING PACK IN STOCK HELEELEIMSS LEAD TIME e vy e IN STOCK | PURCHASE
DEVICE TYPE | PINS NUMBER CONTENT A HiLalies st lidls L=l
DEVICE | NUMBER CONTENT QTY | $US oTY QTY | DATE COMPANY | REGION
85084012A | ACTIVE Leee | 20 |-55T0125 iew Contents| 1KU | 7.75 1 26* 3642 | 20 Ma 6 WKS DI [P
(FK) . = Yy View Distributors
>10k | 27 May
cDIP ' )
8508401EA ACTIVE ) | 16 |-55TO 125 View Contents| 1KU | 2.00 1 230* >10k | 20 May 6 WKS Avnet | Americas 32 BUY NOW
CFP '
8508401FA ACTIVE i | 16 |-55TO 125 View Contents| 1KU | 7.29 1 11* >10k | 20 May 6 WKS Avnet | Americas 10 BUY NOW
cDIP ' )
SN54LS145) | ACTIVE ) | 16 |-55TO 125 iew Contents| 1KU | 1.70 1 99* 28 | 21 Apr 6 WKS Avnet | Americas 118 BUY NOW
>10k | 20 May Avnet-SILICA | Europe 36 BUY NOW
SNJ54LS145FK|  ACTIVE Lecc | 20 |-55T0 125 | 85084012A [View Contents| 1KU | 7.75 1 0* 3580 | 20 M 6 WKS NogelRcpanted
(FK) = | ay View Distributors
>10k | 27 May
SNJ54LS145] | ACTIVE coe 16 | -55TO 125 | 8508401EA |View Contents| 1KU 2.00 1 811* EBY.
o) | | >10k | 20 May 6 WKS Electronik | Europe 5 BUY NOW
SNJ54LS145W| ACTIVE CER | 16 |-557T0 125 | 8508401FA |[view Contents| 1KU | 7.29 1 0* >10k | 20 Ma 6 WKS Notelzeported
() 4' . = y View Distributors

Table Data Updated on: 4/17/2003
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