SN5440, SN54LS40, SN54540
SN7440, SN74LS40, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

SDLS108A — APRIL 1985 — REVISED OCTOBER 2004

® Package Options Include Plastic ‘*Small SN5440 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN54LS40, SN54S40 . . . J OR W PACKAGE
and Flat Packages in Addition to Plastic and SN7440 ... N PACKAGE
Ceramic DIPs SN74LS40, SN74S40 . . . D OR N PACKAGE
{TOP VIEW)

® Dependable Texas Instruments Quality and

Reliability 1a0

1B [

description NC [
These devices contain two independent 4-input 1c0
NAND buffer gates. 13E

The SN5440, SN54LS40, and SN54S40 are GND ]

characterized for operation over the full military
temperature range of —55°C to 125°C. The

SN7440, SN74LS40, and SN74S40 are SN5440 . . . W PACKAGE
characterized for operation from 0°C to 70°C. (TOP VIEW)
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SN5440, SN54L.540, SN54S40
SN7440, SN74LS40, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

SDLS108A — APRIL 1985 — REVISED OCTOBER 2004

schematics (each gate)
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Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1) . ..o it it i 7V
Input voltage: ‘40, ‘SAD ... .t e e i 5.5V
L4 05T ¥ o O I 7V
Operating free-air temperature range: SNB4' .. ......... ... ... .o —-55°C to 125°C
SNT4 e e 0°C to 70°C
Storage temMperature raNGE . . . .. vo v vv v v v v o ecnmans oot s oeaanenaunees —-65°C to 150°C

NOTE 1: Voitage values are with respect to network ground terminal.
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SN5440, SN54LS40, SN54540
SN7440, SN74LS40, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

SDLS108A — APRIL 1985 — REVISED OCTOBER 2004

recommended operating conditions

SN5440 SN7440 UNIT
MIN NOM MAX | MIN NOM MAX

Vce Supply voltage 4.5 5 55 | 4.75 5 5.25 \
V|H High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \Y
IoH High-level output current - 1.2 -1.2 mA
lop Low-level output current 48 48 mA
Ta  Operating free-air temperature ~55 125 0 70 °c

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

PARAMETER TEST CONDITIONS 1 SN5349 SN7349 UNIT
MIN TYPt MAX | MIN TYP} MAX

Vik Ve = MIN, lj=—12mA - 1.5 - 1.5 \
VOH Vee = MIN, V=08V, loH=—1.2mA 2.4 3.3 24 3.3 \"
VoL Vee = MIN, VIH=2V, loL =48 mA 0.2 0.4 0.2 0.4 \Y
I Veec=MAX, V=55V 1 1 mA
IH Veo=MAX, V=24V : 40 40 | ®A
TR Voo =MAX, V=04V - 1.6 —-1.6 mA
los§ Ve = MAX - 20 —-70 | —18 —70 mA
IccH Vee=MAX, V=0 4 8 4 8 mA
lccL Ve = MAX, V=45V 17 27 17 27 mA

T For conditions shown as MIN or MA X, use the appropriate valua specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, Tp = 25°C.
§ Not more than one output shoulid be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds.

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

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 13 22 ns
Any Y R =133 %, CL=15pF
tPHL 8 15 ns
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SN5440, SN54L.540, SN54S40
SN7440, SN74LS40, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

SDLS108A — APRIL 1985 — REVISED OCTOBER 2004

recommended operating conditions

SN54LS40 SN74LS40 UNIT
MIN NOM MAX { MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 08 3
loH High-level output current —-1.2 —-1.2 mA
loL Low-level output current 12 24 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS T SN54LS40 SN74L530 UNIT
MIN TYPE MAX | MIN TYP1 MAX
Vik Ve = MIN, l}j=—18mA - 1.5 —15 \
VOH Vg = MIN, ViL = MAX, loH=—1.2mA 25 34 2.7 3.4 \
VoL Vee = MiN, VIH=2V, loL=12mA 0.25 0.4 0.25 0.4 Vv
Vee = MIN, VIH=2V, loL =24 mA 0.35 0.5

1y Veg=MAX, V=7V 0.1 0.1 mA
HH Ve = MAX, V=27V 20 20 BA
he Vee=MAX, V=04V - 0.4 -04 mA
los$§ Ve = MAX -30 —-130] —30 - 130 mA
lccH Vee = MAX, V=0 0.45 1 0.45 1 mA
lceL Vee = MAX, Vi=45V 3 6 3 6 mA

+ For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.

t All typical valuesareat Vo =5V, Ta = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

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

PARAMETER FROM To TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT)

PLH Any Y Ry = 667 Q, CL =45 pF 12 M)
tPHL 12 24 ns
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SN5440, SN54LS40, SN54540
SN7440, SN74LS40, SN74540
DUAL 4-INPUT POSITIVE-NAND BUFFERS

SDLS108A — APRIL 1985 — REVISED OCTOBER 2004

recommended operating conditions

SN54S40 SN74540 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 651 4.75 5 5.25 \"
V|H High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 v
loH High-level output current -3 -3 mA
loL Low-level output current 60 60 mA
Ta  Operating free-air temperature — 55 1256 0 70 °c

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

PARAMETER TEST CONDITIONS 1 SNS4s40 SN74540 UNIT
MIN TYP$ MAX | MIN TYP} MAX
VK Vee = MIN, lj=—18mA -1.2 —-1.2 \
Vo Ve = MIN, ViL=028v, log=—3mA 2.5 3.4 2.7 3.4 \
VoL Vee = MIN, VIH=2V, loL=60mA 0.5 0.5 \
i Vee=MAX, V| =55V 1 1 mA
HH Vee=MAX, V=27V 0.1 0.1 mA
hL Vee=MAX, V=05V -4 -4 mA
los§ Ve = MAX — 50 —225 | —50 — 225 mA
'cCcH Veec=MAX, V| =0 10 18 10 18 mA
lecL Vee=MAX, V=45V 25 44 25 44 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo =5V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds.

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

TO
PARAMETER FROM TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
t 4 65| ns
PLH RL=930, CL =50 pF
tPHL 4 6.5 ns
t Any Y 6 ns
PLH RL=93Q, CL = 150 pF
tPHL 6 ns
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H PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
I Drawing Qty %) (3) (4)
SN5440J OBSOLETE CDIP J 14 TBD Call Tl Call Tl -55 to 125
SN7440N OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN74LS40N OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN74S40D OBSOLETE SOIC D 14 TBD Call Tl Call Tl 0to 70
SN74S40N OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SNJ5440J OBSOLETE CDIP J 14 TBD Call Tl Call Tl -55 to 125
SNJ5440W OBSOLETE CFP w 14 TBD Call Tl Call Tl -55to 125

@ 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 Sb/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): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS 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.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side Marking for that device.

Important Information and Disclaimer: The information provided on this page represents TlI'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 Tl 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 Tl to Customer on an annual basis.

Addendum-Page 1
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OTHER QUALIFIED VERSIONS OF SN5440, SN7440 :
o Catalog: SN7440

o Military: SN5440

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications

Addendum-Page 2
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE
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0.010 (0,25) 0-8" N L7
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0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
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16 9
- AWK | (e | (1969) | (2557 | (26.92)
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—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
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4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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