SN5451, SN54LS851, SN54851,
SN7451, SN74LS51, SN74551
AND-OR-INVERT GATES

DECEMBER 1883 — REVISED MARCH 1988

* Package Options inciude Piastic “~*Small
QOutline’" Packages, Ceramic Chip Carriers
and Fiat Packages, and Plastic and Ceramic

DIPs

+ Dependable Texas Instruments Quality and
Reliability
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description

The ‘51 and 'S51 contain two independent 2-wide
2-input AND-OR-INVERT gates. They perform the
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The ‘L5571 contains one 2-wide 3-input and one
2-wide 2-input AND-OR-INVERT gates. They perform the
Boolean functions 1Y = {(1A-18-1C} + (1D-1E-1F}
and 2¥ = (2A-2B) + {2C-2D).

The SN5451, SN54L551, and SN54S51 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The SN7451,
SN74L.5S51 and SN74551 are characterized for operation
from 0°C to 70°C,

logic diagrams
51, "861

1A ——]

B

1Y

c

1D

2A

Fas

‘L8551

SN5451 .. . J PACKAGE
SN54551 ... J OR W PACKAGE
SNM7481 ... N PACKAGE
SN74851 ... D OR N PACKAGE

(TOP VIEW)

1A Oh U vee

2A 2 13(] 18

28 O3 123 NU

2cQs  np NU

2abds 100] 1D

2y EG g] 1C
GND (7 s[] 1Y

SN5451 . . . W PACKAGE

{TOP VIEW)
NU v U 1a0ip
NU Oz 1301C
1A Oz 12001y
vee (e 1] GND
1B s 100]2Y
2A[Oe o] 2D
28 s 8] 2¢C

SN54LS51 . . . J OR W PACKAGE
SN7415851 ... D OR N PACKAGE

{TOP VIEW)
1A mtl Veg
2a 02 01c
2B 03 718
2c a4 0 1F
2D s 1 1E
2y Os ] 1D

7

GND (] 1Y

NC- No internal connection
NU - Make no external connection

2B
2Y

2c

20—
PRODUCTION DATA documents contain information :
current as of publication date. Products conform to 1]
spel:.iilic:tinns par II;’e tdurm: of Texas _Inst;umenls TEX‘AS
standard warranty. Production processing does not
necessarily incIuJ testing of :il parameters. INSTRUM EN1S
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SNb451, SN54LSH1, SNH4ASHI,
SN7451, SN74LS51, SN74551
AND-OR-INVERT GATES
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positive logic: ¥ = AB+CD 2pt2t

pasitive logic:
1¥ = {(1A-1B-1C)+{(1D- 1E- 1F)
2Y = (2A-2B)+(2C-2D)

*These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN7451, SN74LS51, SN74851
AND-OR-INVERT GATES

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

Supply voltage, Vo (See Note 1): 'B1, LSBT, 'SB1 ... ... .. i e 7V
Input valtage: B1, ST . ... e e 55V
2T L 7V

Operating free-air temperature range: SNB4’ . . ... .. ... .. oo o —-55°C to 125°C
SN A e 0°C to 702C

Storage temMpPEerature FANGE . . . . . ... ottt i e e e

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

{y
Texas
[INSTRUMENTS
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AND-OR-INVERT GATES

recommended operating conditions

S5N5451 SN7451
UNIT
MinN _ NOM MAXK | MIN NOM MAX
Vep  Supply voltage 4.8 5 55 | 475 5 525 W
Vi High-level input voltage 2 2 v
Vi Low-ievel input voitage 0.8 0.8 v
lon High-level output current — 0.4 —0.4 mA
loiL Lowlevel cutput current 16 16 mA
Ta Qperating free-air temperature — 55 125 0 70 G

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

1 SN7451
PARAMETER TEST CONDITIONS T SN845 UNIT
MIN TYF$ MAX MIN TYP{ MAX

Vik Vee = MIN, ly=—12mA —-1.5 - 1.5 v
VOoH Voo = MIN, ViL=048V, IoH = — 0.4 mA 2.4 3.4 2.4 3.4 V'
VoL Voo = MIN, ViH=2V, InL = 16 mA . 0.2 0.4 0.2 Q.4 v
y Ve = MAX, V=55V 1 1 mA
I H Voo = MAX, V=24V 40 40 oA
TR Vee = MAX, V=04V —1.8 - 16 mA
108 § Vg = MAX —20 —56 | —18 —-56| mA
lecH Vcc‘MAX, V=0V 4 B 4 87 mA
lcoL Vee = MAX, See Note 2 7.4 14 7.4 14 mA

T For conditions shown as MIN or MAX, use the appropriate value sperified under recommeanded operating conditions.

1 All typical vaiues are at Vo =8 V. Ta= 25°C.

§ Not more than ona gutput shouid be shorted at a time.

NOTE 2: Allinputs of one AND gate at 4.5 V, all othersat GND,

switching characteristics, Vg =5V, Ta = 25°C (see note 3)

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

t 13 22
FLH Any v Ry =400 52, CL=16pF ns
P4 L 8 15

NOQOTE 3: Load circuits and voitage wavefarms are shown in Section 1.

INSTRUMENTS
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SN54LS51, SN74LS51
AND-OR-INVERT GATES

recommended operating conditions

SN54LS51 SN74L851 UNIT

MIN NOM MAX | MIN NOM MAX !
Vge  Supply voltage 45 & &5 [ 475 5 5.25 v
Vi4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08 v
lgH High-level output current —04 —-04 mA
IQ|_ Low-level output current 4 g mA,
Ta  Operating free-air temperatyre — 55 125 0 70 °C

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

PARAMETER TEST CONDITIONS t SNS4LSST SN74LS51 UNIT
MIN TYPi MAX [ MIN TYP{ MaAX
Vik Yoo = MIN, hy=—18 mA —-15 —-15 v
VoM Vee =MIN, VL =MAX, 1IoH = — 04 mA 25 34 2.7 3.4 v
VoL Vee = MIN, Vi =2V, loL =4 mA 0.25 0.4 0.26 0.4 v
Voo = MIN, Vi =2V, ior =8 mA 0.35 05

I Vop TMAX, Vi=7V 0.1 0.1 | ma
Iy Voo = MAX, V) =237V 20 20 LA
ITH Voo =MAX, vy=04v —04 —04 maA,
IOSQ VCC=MAX —20 — 100 —20 - 100 mA
lech Veg =MAX, V=0V 08 186 08 16| mA
lccL Voo =MAX, See Notwe2 1.4 23 14 28 mA

t Fer conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 All typical valuss areat Ve =BV, Tp = 26°C.

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

NOTE 2! Al inputs of one AND gata at 4.5 V, all others at GND.

switching characteristics, Veg = 5V, TA = 256°C (see note 3)

PARAMETER FROM 0 TEST CONDITIONS MIN TYPF MAX | UMIT
{INPUT) (OUTPUT)

tPLH Any ¥ R =2k, CL =15 pF LI L
IPHL 1258 20 ns

NOTE 3: Load circuits and veltage waveforms are shown in Section 1.

{ip
TeXas
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POST OFFICE BOX 8565012 » DALLAS. TEXAS 75263



SN645561 SN74851 UNIT
MIN NOM  MAX { MIN NOM MAX
Vg Supply valtage 45 5§ 65 |475 5 6§26 | v
Vi High-lavel input voliags 2 2 i v
Viy  Low-level input voltage 0.8 08 v
lgy High-level output current —1 -1 mA
ig|l, Low-ievei output current 20 20 mA
Tpa  Operating freeair temperature —~55 125 0 70 °c

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

S 1
PARAMETER TEST CONDITIONS t NS4S5 SN74551 UNIT
MIN TYP$ MAX MIN TYP} MAX

VK Vee = MIN, lj==—18 ma —-12 —1.2 v
VoR Voo = MIN, ViL=08v, loH = ~ 1 mA 25 3.4 2.7 3.4 \4
VaL Vee = MIN, Vig=2Vv, IpL =20 mA 05 Q.5 A"
i} Veop = MAX, V=55V 1 1 mA
("] Ve =MAX, V=27V 50 50 LA
TR Voo = MAX, V=08V -2 -2 mA
1085 Ve = MAX — 40 - 100 | —40 — 100 mAa
lecH Voo =MAX, V=0V 8.2 178 g2 178 A
iCCL VCC =MAX, See Note 2 13.6 22 13.6 22 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 All typical vatuesareat Voo = 6 V, Ty = 25°C.

§ Net mora than one output should be shorted at a time, and the duration of the short-circuit should not excead one secand, -

NOTE 2: All inputs of ona AND gate at 4.5 V, all others at GND.

switching characteristics, Voo =5V, TA = 25°C {see note 3)

PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (QUTPUT)
tpy 36 6.8 ns
R =2801%, C=15pF
tPHL L L-e 356 55| ms
P Any Y
LH R =280 &2, CL =50 pF 5 ns

tPHL Bo ng

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

INSTRUMENTS
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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
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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.

wvith Tl's standard warranty. Testing and other au
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications®).

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl 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
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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 00 1996, Texas Instruments Incorporated



