: SN5433, SN54LS33, SN7433, SN74L533
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR QUTPUTS

SDLS101 DECEMBER 1983 —REVISED MARCH 1988
® Package Options Include Plastic “*Small SN5433, SN54LS33 . .. J OR W PACKAGE
Outline’’ Packages. Ceramic Chip Carriers SN7433 ... N PACKAGE
and Flat Packages, and Plastic and Ceramic SN74L533 ... D OR N PACKAGE
DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and 1y O 140vee
Reliability 1a02 130 ay
1803 120048
description 2y {Ja 1] aa
. . 2a0s 103y
These devices contain four independent 2-input NOR 28 (s ol 3B
buffer gates with open-callector outputs. Open- oND 07 a1 3a
collector outputs require resistive pull-up to perform
logically but can deliver higher Vop levels and are
commonly used in wired-AND applications. SNG4LS33 . . . FK PACKAGE
The SN5433 and SN54L533 are characterized for (TOP VIEW)
operation over the full military temperature range of o
~55°2C 10 125°C. The SN7433, and SN74L533 are f > % g z
characterized for operation from 0°C to 70°C, —
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T This symbal is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Pubtication 617-12. 4a
Pin numbers shown are for O, J, N, and W packages. } 4Y¥
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PRODUCTION DATA documents ¢ontain informstion .
carreat as of publication date. Products conform to /]
specitications per tha terms of Texas Instruments TEXAS
standard warranty. Production processing doas not
necessarily include testing of all perameters. [NSTRUMENB
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SN5433, SN541LS33, SN7433, SN74LS33
QUADRUPLE 2.INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

33
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Resistor values shown are nominal.

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

Supply voltage, VO (5ee NOTE T) . oL i e sttt e e s 7V
AT T o -0 = 56V
05 P 7V

OFf-STate QUTPUT VO TBGR - « « « o o c ot ot i ettt e e et e e e et e e e e e e 7V
QOperating free-air temperature: SNB4 .. .. . . e e e e -55°C to 125°C
ST e 0°Cto 70°C

StOrage tEMPErature FAMMR . . . . vt vt v i et o m s e e e e e s a e ca st ae e e —85°C to 150°C

NOTE 1: Voitage values are with respect to network ground terminal.

{i’
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SN5433, SN7433
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR QUTPUTS

recommended operating conditions

SN6433 SN7433 ONIT
MIN NOM MAX MIN  NOM MAX

Ve Supply voltage 4.5 [ 5.5 | 4.76 5§ 525 \
VIH High-level input voltage 2z 2 v
ViL Law-level input voltage 0.8 0.8 v
VoM  High-level output voltage 5.5 5.5 \4
loL Low-level output cufrent 48 48 mA
Ta Qperating free-air temperature —-bb 125 o] 70 °c

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

noted)
PARAMETER TEST CONDITIONS T SN5433 SN7433 UNIT
MIN TYP! MAX | MiN TYPf MAX
VK Ve = MIN, | = ~12 mA -1.5 -1.5 A
Vee = MIN, V)L =08V, Vvgy =55V 0.25
toH mA
Voo = MIN, V) =0.7V, Vg = 5.5V 0.25
VoL Voo = MIN, vy =2V, gL = 16 mA Q.2 0.4 0.2 0.4 v
Iy Ve = MAX, V) = 5.5V ] 1 mA
i Voo = MAX, V= 24V 40 40 A
e Voo = MAX, vy =04 Vv ~-1.6 -1.8 mA
IcCH Voo = MAX, vy =0 3 8 3 B mA
lecL Voo = MAX, See Note 2 2 168 9 16.5 ma
TRor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
AN typical values are at Voc = 5 V. Ta = 25°C,
NOTE 2: One input at 4.5 V, all others at O V.
switching characteristics, Vg = BV, Ta = 25°C (see Figure 1)
PARAMETER FROM o TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (QUTPUT)
1 1 15
t“"—“ RL = 133 k@, CL = 50 pF 12 = oS
ns
tPHL AorB Y 15 22
PLH ns
R = 133 k@2, CL = 150 pF
1PHL L L i 16 24 ns

NQTE 3; Load circuits and voltage wavaforms are shown in Section 1.

TeEXAS ‘t?
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SN54LS33, SN74L533
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS33 SN741533
MIN NOM  MAX | MIN NOM MAX UNIT
Voo Supply voltage 4.5 5 55 | 475 5 525 v
ViH High-level input voitage 2 2 v
ViL Lowe-ievel input voltage 0.7 0.8 v
VioH High-level output voltage 5.5 5.5 v
loL Lowelevel output current 12 24 mA
Ta Operating free-zir temperature — 55 126 v} 70 °c

electrical characteristics over recommended operating free-air te

mperature range (unless otherwise noted)

PARAMETER TEST cOnDITIONS T SNS4LS33 SN74L533 UNIT
MIN TYP} MAX MIN TYPH MAX
Vi Ve = MIN, I} =— 1B mA -15 -15 v
laH Vee = MIN, ViIH = 2V, VIL = MAX, V¥py = 5.5V 0.26 0.25 mA
VoL Vog = MIN. Vi = 2V, VIl = MAX, ipL = 12 mA 0.26 0.4 0256 04 v
Moo = MIN, VL = MAX, loL = 24 mA 0.36 0.5
Iy Voo = MAX, V=7V 0.1 0.1 | mA
K Vog = MAX, -27V 20 20| wuA
L Vee = MAX, =04V —0.4 —04 1 maA
leeH Vee=MAX, V=0 1.8 3.6 1.8 2.6 mA
lecL Voo = MAX, See Note 2 6.9 138 659 138 ma
TFor conditions shown as MIN or MAX, use the appropriate vatue specified under recommended operating conditions.
¥ All typical values are at Vog = BV, Tq = 26°C.
NOTE 2: One input at 4.5 V, all others a1 0 V.
switching characteristics, Vg =5 V, Ta = 25°C (see note 3)
PARAMETER FROM To TEST CONDITIONS M-IN TYP MAX UNIT
{INPUT] {OUTPUT)
i Aor B v Ry = 667 @, Cp = 45 oF AT WL
tPHL 18 28 ns

NOQOTE 3: Laad circuits and voltage waveforms are shown in Section 1.
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R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 11-Mar-2008

TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [4—P1—b|
OO0 006 0O T
ol o ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | 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

T%wmmwn
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS33DR SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
SN74LS33NSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

Pack Materials-Page 1



R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 11-Mar-2008

TAPE AND REEL BOX DIMENSIONS

At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e a
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS33DR SoIC D 14 2500 346.0 346.0 33.0
SN74LS33NSR SO NS 14 2000 346.0 346.0 33.0

Pack Materials-Page 2



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 TI 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 TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI 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 amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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