SN54L.S445, SN74L.S445
BCD-TO-DECIMAL DECODERS/DRIVERS

SDLS177 - NOVEMBER 1977 — REVISED MARCH 1988

FOR USE AS LAMP, RELAY, OR MOS DRIVERS

e Low-Voltage Version of SN54L.S145/

SN54L5445 . . . J PACKAGE
SN74LS8445 .. . D OR N PACKAGE

SN74LS145 (TOP VIEW)
e Full Decoding of input Logic o]t Uhe[Jvee
102 A
e SN74LS445 Has 80-mA Sink-Current 20z 1a[lB
Capability 3« 1300c
e All Outputs Are Off for Invalid BCD aljs  12[dD
Input Conditions s(je 1119
6]z 1o[J8
e Low Power Dissipation .. .35 mW GND[ s ol17
Typical
logic
FUNCTION TABLE SN54LS445 . . . FK PACKAGE
NO. INPUTS OQUTPUTS (TOP VIEW)
D cCBA|[0O 1 2 3 45 6 7 8 9
0O|L L L LILHHHHHMHMHHH (SIS
1L L LH|/HLHHHHEHEHTHH e
2]/L LHL/HHLHHGHHBHHIH 3.2 12019
3|L L HH|/HHHLHHHHHIH 2 B
4L HLL/HHHHLHHHIHE 3 C
5L HLH|/HHHTHGHTLHHEHH NC NC
6 |LHHUL|HHHHHHTLHIHKH 4 D
7{LHHH|/HHHHHHHLHH 5 9
8|/H L L LIHHHHHHMHUHLH 9 10111213
9fH L L H/HHHHHHHMHH.L ,wggl\w
H L H LIHHHMHHHHUHMHMH [G)
DHLHHHHHHHHHHHH ) )
ZJ; HHLULUMHHHHEHHGEHEIHETEHEIHH NC - No internal connection
;HHLHHHHHHHHHHH logic di . .
Z!H HHLIHHHHHHHGHEHEHEH ogic diagram (positive logic)
H HHHIHHHHHUHMHHUHH (1)0UTPUT0
inpuT A 13 —¢ B
»l—yl=high level (off), L = low level (on) : D)QOUTPUT'I
description ) ‘:>1:L)-OUTPUT ,
These monolithic BCD-to-decimal decoder/drivers '8
consist of eight inverters and ten four;input NAND INPUT B“L)Dc Py (4) OUTPUT 3
gates. The inverters are connected in pairs to make %
BCD input data available for decoding by the NAND ==t 5} suTPUT 4
gates. Full decoding of valid BCD input logic ensures
that all outputs remain off for all invalid binary input (13) D_)ﬂom-pu-r 5
conditions. These decoders feature high-performance, INPUT c-—-Dc * 1
n-p-n output transistors designed for use as indicator/ L({> 7) outpPuT 6
relay drivers or as open-collector logic-circuit drivers. "“
Each of the output transistors will sink up to 80 milli- (12) 9 sutPUT 7
amperes of current, Each input is one Series 54LS/ INPUT D Dc *
74LS standard load. Inputs and outputs are entirely L<{> D)ll(llourpu-rg
compatible for use with TTL logic circuits, and the 1
outputs are compatible for interfacing with most D)MOUTPUTQ
MOS integrated circuits. Power dissipation is typically

35 milliwatts.

Pin numbers shown are for D, J, and N packages.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

Copyright [0 1988, Texas Instruments Incorporated

testing of all parameters.
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SN54L.S445, SN74L.S445
BCD-TO-DECIMAL DECODERS/DRIVERS

SDLS177 - NOVEMBER 1977 — REVISED MARCH 1988

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

Supply voltage, Vcc (see Note 1) .. ... iviin it e e e e 7V
Inputvoltage . . ................. e ettt ettt e e et e e 7V
Operating free-air temperature range: SNbB4LS445 .. .............c.ccvon.. veeev... —=5B°CCto 125°C
SN74LS445.............. e et e e e e 0°C to 70°C
Storage temperature range . . . ... ......... et e -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions
SN541L.S445 SN74LS445 UNIT
MIN NOM MAX | MIN NOM WMAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 5.25 v
Off-state output voltage, Vo (off) 7 71 V
Operating free-air temperature, T -55 125 0 70| °cC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L.8445 7 4
PARAMETER TEST CONDITIONST SN7AL5445 UNIT
MIN TYPI MAX | MIN TYPI MAX
VK High-level input voltage 2 2 \Y%
ViL Low-level input voltage 0.7 08! V
Vik Input clamp voltage Vee = MIN, hh=—=18 mA -1.5 -1.5 \Y
' Vee = MIN, ViH=2V,
lo(off) Off-state output current cc tH 250 250 | uA
ViL=Vi_max, Vgu=7V
Ve = MIN, loL=12mA 0.25 0.4 0.25 0.4
VO(on) On-state output voltage ViH=2V, « floL=24 mA 0.35 0.5 \
ViL=ViLmax f{logL=80mA 2.3 3
1] Input current at maximum input voltage Vee = MAX, V=7V 0.1 0.1 | mA
Y] High-level input current Vee = MAX, Vi=27V 20 20 | uA
L Low-level input current Ve = MAX, Vi=04V -0.4 0.4 | mA
Ice Supply current Vce = MAX, See Note 2 7 13 7 131 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAN typical values are at Ve =5 V, Ty = 25°C.
NOTE 2: ¢ is measured with all inputs grounded and outputs open.
switching characteristics, Vcc =5V, Ta =25°C
PARAMETER TEST CONDITIONS MIN MAX | UNIT
t Propagation delay time, low-to-high-level output 50 ns
PLH pag ; M . .W 9 puy CL=45pF, R =665, See Note 3
tPHL Propagation delay time, high-to-low-level output 50| ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
logic symbolt schematic of inputs and outputs
BCD/DEC
D sopiil g EQUIVALENT OF EACH iNPUT TYPICAL OF ALL QUTPUTS
1 Q‘>__E-’_-|
2 Qk—(g‘—_z ]
PR 8 N ST Vee ———p—---
SR . P aopt8_, 17 k2 NOM ouTe
|, 5 ofm 8 . INPUT —g-i- - . TPUT
D (12) 8 6O SN 6 ]k
70 b (9) 7
8 Qb—tﬂ 8
9 Qb (11) °

TThis symbol is in accordance with ANSI/IEEE Std. 91-1984

and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 18-Sep-2008

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74LS445D OBSOLETE SOIC D 16 TBD Call TI Call Tl
SN74LS445N OBSOLETE PDIP N 16 TBD Call Tl Call Tl

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sbh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoOHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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