
EXPANDABLE 2-2-2-3-INPUT 
______________AND OR-INVERT GATE
S54H53—A,F,W •  S54H54~A,F,W •  N 74H53-A ,F •  N 74H 54-A .F

DIGITAL 54/74 m  SERIES

S54H53
S54H54
N74H53
N74H54

SCHEMATIC DIAGRAM

N O T E S :
1. C om ponent values shown are nom inal.
2. Both expander inputs are used sim ultaneously fo r  expanding.
3. I f  expander is no t used leave X  and X  pins open.
4 . Expander inputs X  and X are func tiona l on th e  S 5 4 H 5 3  and

PIN CONFIGURATIONS

W PACKAGE

12 11 10 9 8

A,F PACKAGE

14 13 12 11 10 9 3n n n n n n n

tTLTTnJ'U  □ U
3 4 6 6 7

N 7 4 H 5 3  circuits only. M ake no external connection to  X  and X 
pins o f the  S 5 4 H 5 4  and N 7 4 H 6 4 .

5. A  to tal o f fo u r S 5 4 H 6 0 /N 7 4 H 6 0  expander gates or one 
S 5 4 H 6 2 /N 7 4 H 6 2  expander gate m ay be connected to  the  
expander inputs.

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT
Supply Voltage Vę(>: S54H53, S54H54 Circuits 4.5 5 5.5 V

N74H53, N74H54 Circuits 4.75 5 5.25 V
Normalized Fan-Out from each Output, N 10
Operating Free-Air Temperature Range, T ą : S54H53, S54H54 Circuits -55 25 125 °C

N74H53, N74H54 Circuits 0 25 70 ° c

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYPt MAX UNIT

v in(1) Logical 1 input voltage 
required at all input 
terminals o f one AND 
section to  ensure 
logical 0 at output

Vc c  = MIN, 2 V

v in(0) Logical 0 input voltage 
required at one input 
terminal o f each AND 
section to ensure 
logical 1 at output

Vc c  = MIN, 0.8 V

v out(1) Logical 1 output Vc c  = MIN V in = 0.8V, 2.4 V
voltage •load = -500m A

Vout(O) Logical 0 output Vc c  = MIN

>CNIIC>

0.4 V
voltage !sink = 20mA

•in(0) Logical 0 level input 
current (each input)

VCC -  MAX, V in = 0.4V -2 mA
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DIGITAL 54/74 TTL SERIES ■ S54H54, IM74H53, S54H54, N74H54

ELECTRICAL CHARACTERISTICS (Cont'd)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

l jn(D  Logical 1 level input 
current (each input)

I OS Short circuit output 
current**

Vc c  = MAX, V jn = 2.4V 
V CC = MAX, V jn = 5.5Vvcc *  MAX

50
1

-40 -100

ma
mA
mA

'CC(O) Logical 0 level supply 
current

VCC = MAX, V jn = 4.5V 9.4 14 mA

lcc (1 ) Logical 1 level supply 
current

V CC = MAX, V jn = 0 7.1 11 mA

ELECTRICAL CHARACTERISTICS (S54H53 circuits only) using expander inputs, Vc c = 4.5V, TA -  -5 5 °C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

•inX Expander-node input 
current

V x  = 1.4V -5.85 mA

V BE(Q) Base-emitter voltage of 
output transistor Q

•sink = 20mA, l l  = 700pA, R ! = 0 1 V

v out(1) Logical 1 output 
voltage

hoad “  —500/iA, 
12 -  -320/uA

h  -  320pA, 2.4 V

Vout(0) Logical 0 output 
voltage

•sink = 20mA 11 = 47Op A, R1 = 68n 0.4 V

ELECTRICAL CHARACTERISTICS (N74H53 circuits only) using expander inputs, Vc c - 4.75V, TA -  0° C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

•inX Expander-node input 
current

V x  = 1.4V -6 .3 mA

V BE(Q) Base-emitter voltage of 
output transistor Q

•sink = 20mA, l l  = 1.1mA, R t =0 1 V

v out(1> Logical 1 output 
voltage

I load ”  -500/1A, 
12 ■ -570/iA

11 = 570pA, 2.4 V

Vout(0) Logical 0 output 
voltage

•sink = 20mA, 11 = 600pA, R-] = 63 £1 0.4 V

SWITCHING CHARACTERISTICS, Vc c -  5V, T A -  25°C, N -  10, expander pins are open

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tpdO Propagation delay time 
to  logical 0 level

CL = 25pF, RL = 280« 6.2 11 ns

ł pd1 Propagation delay time 
to  logical 1 level

C|_ = 25pF, Rl  = 2800 7 11 ns

SWITCHING CHARACTERISTICS, (S54H53/N74H53 circuits only) V cc-  5V. TA -  25°C, N -  10, Cx -  15 pF

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tpdO Propagation delay time 
to  logical 0 level

Cl  = 25pF, Rl  = 280n 7.4 ns

l pd1 Propagation delay time 
to logical 1 level

CL = 25pF, Rl  = 28on 11.4 ns

* For conditions shown as M IN  or M A X , use th e  appropriate  value specified under recom m ended operating conditions fo r  the applicable  
device type . Expander pins are open.

* Duration  o f short c ircu it test should no t exceed 1 second, 
t  A ll typ ica l values are a t \ / c c = 5 V , T A  -  2 5 ° C.
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