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SN94A03, SNHALS03, SNH4ASE3,
SN7403, SN74LS03, SN74503

QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR QUTPUTS

DECEMBER 1983 —REVISED MARCH 1988

® Package Options Include Plastic ““Small
QOutline’’ Packages, Ceramic Chip Carriars
and Flat Packages, and Plastic and Ceramic
DiPs

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain four independent 2-input-
NAND gates. The open-collector ocutputs require
pull-up resistors te perform correctly. They may
be connected to other open-collector outputs to
implement active-low wired-OR or active-high
wired-AND functions. Open-collector devices are
often used to generate higher Vo levels.

The SNB403, SN54LS03 and SN54S03 are
characterized for operation over the full military
temperaturg range of -55°C to 125°C. The
SN7403, SN74LS503 and SN74S03 are
characterized for operation from 0°C to 70°C.
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SN5403, SN54LS03, SN54503,
SN7403, SN74L503, SN74503
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate}
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Rasrstor values shown are nomwnai.

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

Supply voltage, Voo {see Note 1) ... .. o oo e 7V
Input voltage: “03, "SO3 . . .. e 55V
LSO . e 7V
Off-s5tate oUTPUL VOITAEE . . . . . . . . . . e e TV
Operating free-air temperature range: SNS4° .. ... ... o —-55°C 10 125°C
SNTA . e 0°C to 70°C
Storage temMPeratre range . . - . .. ..ot e e e e -~ 85°C to 150°C

NOTE 1; Voliage vcalues are with respect to netwark ground terminal.
L - O
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SN5403, SN7403
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5403 SN7403 UNIT
MIN NOM MAX | MIN NOM MAX

" Vog  Supply voltage 45 5 85| 478 § 625 | V
Vi Highdevel input voltage 2 2 v
ViL Low-level input voitage 0.8 0.8 v
Von Highdevel output voltage 5.5 5.5 v
gL Low-evel output current 16 16 | mA
Ta  Oparating free-sir temperature — 55 125 0 70 ; °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise

noted)
SN5403 SN7403
PARAMETER TEST CONDITIONS? UNIT
MIN TYPF MAX | MIN TYP! MAX
Vig Vee = MIN, | = —12 mA —1.5 -1.5 v
A" = MIN, =08V, V = 5, .25
IoH cC ViL = 0.B oK = 5.5V 0 A
Vec =MIN, V) =07V, Vgy=556Y 0.25
VoL Voo = MIN, Vi =2V, gL = 16 mA 0.2 0.4 0.2 04 v
i Voo = MAX, V) =55V 1 1| ma
[ Yoo = MAX, V) = 24V 40 40 A
M Voo = MAX, V) = 0.4V -1.8 -1.6 | mA
lceH Voo = MAX, V=0 4 8 4 8 mA
el Voo = MAX, V=45V 12 22 12 22 mA
TFor conditions shown as MIN or MAX, use the appropriate value specitied under recommended operating conditions.
YAl typical values are at Ve = 5V, Fa = 25°C.
switching characteristics, Voo = 5V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MA X UNIT
{INPUT) IQUTPUT)
PLH R; =4k, CL =15 pF 35 45 ns
AorB Y
PHL R =400 52, CL = 15pF 8 15 ng

NOTE 2 Load crcuits and voltage

waveforms are shown in Section 1.
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SN54L503, SN741S503
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SNS4LS)3 SN74LS03 UNIT
MIN NOM MAX | MIN NOM MAX
Yoo  Supply voltage 4.5 5 55 | 4.71% 5 5.25 v
Viy High-level input voltage - 2 2 v
Vil Lowlevel input voltage 0.7 a8 v
Von High-leval output voltage 5.5 5.5 v
lol. Lowlevel output current C 4 8 mA
Ta  Operating free-air temperature - 58 125 0 70 °c

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

. SNS4LS03 SN74LS03
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYPE MAX
Vik Vee = MIN, h==18mA — 15 -15 v
1OH Voo = MIN, V)= MAX, Vou=8565V 0.1 01 | mA
VoL Voe =MIN, V=2V, g 4ma 0.25 0.4 0.25 0.4 v
Vee=MIN, V=2V,  ig_ =8BmA 0.35 05
Y Voo = MAX, V=7V 0.1 0.1 | mA
IH Voo = MAX, V=27V 20 20 § uA
m Voo = MAX, V=04V ~0.4 —-04 1 mA
lcch Voo = MAX, v =0 08 16 08 16 | mAa
lcoL Voo =MAX, V| =45V 24 44 24 44 | mAa

t For condit ons shown as MiN or MAX, usa the appropriate value spacifiad under recommendad operating conditions.
1 All typical vaiues are at Voo =6V, Ta= 25°¢C.

switching characteristics, Vg =5 V, Ta = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDGITIONS MIN TYP  MAX | UNIT
{INPUT) [OUTPUT)
I
thyy 17 32 s
Aor B Y A = 2%, Cp = 15pF
PHL 15 28 ns

NOTE 2: Laad ciicuits and voltage waveforms are shown in Section 1.
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SN54503, SN74503
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54503 SN74503
UNIT
MIN NOM MAX | MIN NOM MAX
Vioe  Supply voltage 4.5 <] 55 4.75 5 5.25 v
ViH High-level input voltage 2 2 v
V(L Lov~ievel input voltage 0.8 08 v
Von High-level output voltage 5.5 5.5 v
gL Lovwrlevel output current 20 20 | mA
Ta  Opersting free-air temperature — 55 125 L] T0 °c

electrical characteristics over recommended operating free-air temperature range (uniass otherwise
notad)

SN54503 SN74503
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  maX [ MIN  TYP? MmaAX
VK Veg = MIN, B = -18 mA -1.2 -1.2 v
v = MIN, Vi = 0.8V, =55V 0.25
ok cc =208 _YoH = 5.5 mA
Vee = MIN, Vi = 0.7V, Vol = 85V Q.25
VoL Voo = MIN, vy =2V, gL = 20 mA 0.5 0.5 v
Iy Vee = MAX, V| = 65V M 1 1 mA
IIH Yoo = MAX, v =27V 50 50 nh
I Vee = MAX, Vp =05V -2 -2 mA
ICCH Voo = MAX, V=0 6 13.2 & 132 | maA
lccL Voo = MAX, V) =45V 20 36 20 36 mA,
For conditions shown as MIN or MaAX, use the appropriate value specified under recommended pperating conditions.
*All typical values are at Voo = BV, Ta = 25°C.
switching characteristics, Ve =5 V, Ta = 257C (see note 2}
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
PLH 2 5 75 ns
Ry = 280, C, - 15 pF
WPHL 2 4.5 7 ns
Aar B Y
PLM 1.5 ns
Ry = 280 0, C - 50 pF
LPH L 7 ns

NCTE 2. Load circuits and voltage wavelorms are shown in Section 1
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i PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

SN74LS03DR SOIC D

14

2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0

Q1

Pack Materials-Page 1
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 8-Apr-2013
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS03DR SoIC D 14 2500 367.0 367.0 38.0

Pack Materials-Page 2
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

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

Tl does not 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 relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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