TYPES SN5451, SN54H51, SN54L51, SN54LS51, SN54551,
SN7451, SN74H51, SN74LS51, SN74551
AND-OR-INVERT GATES

REVISED DECEMBER 19B3

¢ Package Options Include Both Plastic and SN5451, SN54H51 . .. J PACKAGE

Ceramic Chip Carriers in Addition to Plastic SN54SE1 ... JORW PACKAGE
and Ceramic DIPs SN7451, SN74H51 ... J ORN PACKAGE

SN74851 ... D.J ORN PACKAGE
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TYPES SN5451, SN54H51, SN54L51,

SN7451, SN74H51

AND-OR-INVERT GATES

SN54S51 ... FK PACKAGE
SN74851 ... FN PACKAGE

{TOP VIEW)

schematics

NC - No internal connection
NU - Make no external connaection
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SN74LS51 ... FN PACKAGE
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TYPES SN5451, SN54H51, SN54L51, SN54LS51, SN54551,
SN7451, SN74H51, SN74LS51, SN74S51

AND-OR-INVERT GATES
schematics
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) [
Supply voitage, Vg (see Note 1): ‘61, ’H51, LSBT, 8B T ot e e 7V
BT e e e e e e e e 8V
Input voltage: BT, ‘H51,°L51,7SB1 L. ... e 55V
LT =3 T I IR 7V
Operating free-air temperature range: SNB4" ... ... .. ... i —65°C 10 126°C
ONTA oo 0°C ta 70°C
SEOrage tEMPErature TANGE . . . ... v o v e vt s et e et e s et b —65°C to 150°C
NOTE 1: Voltage values are with respect to network graund terminal.
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TYPES SN5451, SN7451

AND-OR-INVERT GATES

recommended operating conditions

SN5451 SN7451
MIN NOM MAX | MIN NOM MAX unNIT
\2 Supply valtage 4.5 5 55 ] 4.75 5 525 A\
ViH High-level input volitage 2 2 v
ViL _ Law-level input voltage 0.8 0.B A\
lon High-level output current —04 —0.4 mA
lgL__ Low-level output current 16 16 mA
TaA Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air te

mperature range (unless otherwise noted)

SNI5451 74
PARAMETER TEST CONDITIONS t SN7451 UNIT
MIN TYP} MAX [ MIN TYP$ MAX
Vik Vee = MIN, l)= —12mA -1.5 - 1.5 4
VoH Vee = MIN, Vi =08V, logH = —0.4mA 2.4 3.4 2.4 3.4 \4
VoL Vee = MIN, ViH=2V, lgL =16 mA 0.2 0.4 0.2 0.4 3
1 Voo =MAX, V=55V 1 1 mA
™ Vee=MAX, V| =24V 40 40 rA
IS Vee=MAX, V=04V — 18 ~16 mA
losy Ve = MAX - 20 —55 | —18 — 55 mA
leeH Vee =MAX, v =0V 4 8 4 8 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 specified under recommended operating conditions.
1 All typical values areat Ve =5 V, T4 = 25°G.
§ Nat more than one output should be shorted at a time.
3 NOTE 2: All inputs of one AND gate at 4.5 V, ail others at GND.
switching characteristics, Voc = 5V, Ta = 25°C (see note 3)
- FROM TO
_l PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
- {INPUT) {QUTPUT)
PLH 13 22
U Any Y R =400 q, C| =15pF ns
tPHL 8 15
m
< NOTE 3: See General Infarmation Section for (oad circuits and voltage waveforms
-—
m
»
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TYPES SN54H51, SN74H51
AND-OR-INVERT GATES

recommended operating conditions

SN54H51 SN74HS51
MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 5.5 | 4.75 5 525 v
V|H High-level input voltage 2 2 \
ViL Low-ievel input voltage 0.8 0.8 A\
loy _ High-level output current —0.5 — 0.5 mA
1oL Low-level output current 20 20 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 MIN TYP$ MAX | UNIT
ViK Ve = MIN, ij= —8mA -1.5 A\
VOH Vee = MIN, Vi_L=08V, loH = — 0.5mA 2.4 3.4 v
VoL Ve = MIN, Vip=2V, loL =20 mA 0.2 0.4 v
Iy Veo=MAX, V=55V 1 mA
(1) Veg = MAX, V=24V 50 LA
T} Vee=MAX,  Vy=04V -2 mA
los Ve = MAX - 40 - 100 mA
ICCH Vee = MAX, V=0V 8.2 128 mA
lcoL Vee = MAX,  See Note 2 15,2 24 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating eonditions.
1 All typical values areat Vg =5V, Tp =26°C.
§ Nat more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
NOTE 2: Allinputs of one AND gate at 4.5 vV, all others at GND.
switching characteristics, Vcc =5V, Tao = 25°C (see note 3} 3
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT (7]
(INPUT) (OUTPUT} w
t 6.8 1"
PLH Any ¥ R - 280 0, Cp=25pF i Q
tPHL 6.2 n ns ;
NOTE 3: See General Information Section for load circuits and voltage waveforms. wl
=
-
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TYPE SN54L51
AND-OR-INVERT GATES

recommended operating conditions

SN54151
MIN NOM MAX unNIT
Vce  Supply voltage 45 5 55 v
V4 High-level input voltage 2 v
ViL  Low-level input voltage 0.7 v
loH High-level output current —0.1 mA
loL  Low-level output current 2 mA
Ta Operating free-air temperature - — 5§ 125 °c

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

X SN541L51
PARAMETER TEST CONDITIONS t NS4L UNIT
MIN TYP{ MaXx

Vo Vee = MIN, V=07V, lgg = —0.1mA 2.4 3.3 \4
VoL Vee =MIN, Vig=2v, loL =2mA 0.15 0.3 \2
Iy Ve =MAX, V| =55V 0.1 mA
HH Vee =MAX, v =24V 10 A
TN Vec =MAX, v =03V —-0.18 mA
0S8 Vg = MAX -3 ~15 mA
lccH Voo = MAX,  vy=DV 0.44 08 mA
lecL Vee =MAX,  See Note 2 0.76 1.3 mA

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

1 All typical values areat Voo = 5V, T = 25°C.

§ Not more than ane autput should be shorted at a time.

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

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

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT} (OUTPUT)

t 50 90 ns
PLH Any Y RL =4 kg, CL =50 pF
PHL 35 60 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.

S30IA3Q 111 gN)
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TYPES SNSALS51, SN74LS51
AND-OR-INVERT GATES

recommended operating conditions

SN54LS51 SN74LS51 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45 5 55 475 [} 525 A\
Vi High-level input voltage 2 2 v
VL Low-level input voitage 0.7 08 \Y
lpH High-level output current —-04 —04 mA
loL Low-level output current 4 8 mA
T Operating free-air temperature — 55 125 0 70 ‘c

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

SN54LS51 SN74LS51
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP} MAX
VK Ve =MIN, lj=—18mA -15 —-15 v
VOoH Vee = MIN, VL =MAX, gy = — 04 mA 25 34 27 34 v
v Vee = MIN, Vig=2V, IgL =4 mA 0.25 04 0.26 04 v
oL Voc=MIN, Viy=2V, lgL=8mA 035 05
1 Vee = MAX, V=7V 01 01 mA
YH Vee =MAX, V=27V 20 20 HA
L Vee =MAX, V=04V —-04 —-04 mA
losg Vg = MAX —20 —100 | —20 - 100 mA
IccH Voo =MAX, V=0V 08 16 08 1.6 mA
lccL Vee =MAX,  See Note 2 14 28 14 28 mA
+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
1 All typical values are at Ve =5 W, T = 25°C.
§ Not more than one output should be shorted at a time, and the duratian of the short-circuit should not exceed one second. 3
NOTE 2: All inputs of one AND gate at 4.5 V, all others at GND.
switching characteristics, Vo = 5V, TA = 25°C (see note 3) 1)
FROM T0 . L
PARAMETER TEST CCNDITIONS MIN TYP MAX | UNIT o
(INPUT} (OUTPUT) —
tpLH 12 20 s >
Any Y R =2kQ, CL=15pF [31]
TPHL 125 20 ns o
NOTE 3: See General Information Section for laad circuits and voltage waveforms. P |
=
[
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TYPES SN54S51, SN74S51

AND-OR-INVERT GATES N
recommended operating conditions
SN54551 SN74851
MIN NOM MAX | MIN NOM MAX unIT
Vo Supply voltage 45 5 55 4,75 5 525 \
ViH High-level input voltage 2 2 \%
Vil Low-level input voltage 08 08 \"
loq High-tevel output current -1 -1 mA
lgL.  Low-level output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN54851 SN74S51
PARAMETER TEST CONDITIONS t s UNIT
MIN TYPt mAX | MmIN TYPE MAX
Vik Vee = MIN, lj=—18 mA —1.2 -1.2 v
VOH Ve = MIN, Vi =08V, IoH = — 1 mA 2.5 3.4 2.7 34 \4
VoL Vee = MIN, Vip=2v, oL =20 mA 05 a5 v
1y Vee =MAX, V| =55V 1 1 mA
hH Veg=MAX, v =27V 50 50 LA
he Ve =MAX, Vv =05V -2 -2 mA
losg Vee = MAX —40 —100 | —-40 — 100 mA
IccH Vee =MAX, Vvi=0v 82 178 82 178 mA
oL Vee =MAX,  See Note 2 13.6 22 136 22 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo =5 V, Ty = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the shortcircuit should not exceed ane second.,
3 NOTE 2: Alil inputs of one AND gate at 4.5 V  all others at GND.
switching characteristics, Voo =5 V, TA = 25°C (see note 3)
~ FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
: (INPUT) {OUTPUT)
t 35 5.5 ns
o PLH R =280 %, CL=15pF
PHL 35 55 ns
m Y Any Y 5
< PLH RL =280 @, CL =50 pF ns
6 tPHL - 55 ns
m NOTE 3: See General Information Section for load circuits and voltage waveforms.
»n
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