
TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44, 
SN54LS42, SN7442A THRU SN7444A, SN74LS42 

4-LINE TO 10-LINE DECODERS (1-OF-IO) 
M A R C H 1 9 7 4 - R E V I S E D A P R I L 1 9 8 5 

' 4 2 A , L 4 2 , L S 4 2 . . . B C D - T O - D E C I M A L 
' 4 3 A , L 4 3 . . . E X C E S S - 3 - T O - D E C I M A L 

' 4 4 A , L 4 4 . . . G R A Y - T O - D E C I M A L 

A l l O u t p u t s A r e H i g h f o r 
I n v a l i d I n p u t C o n d i t i o n s 

A l s o f o r A p p l i c a t i o n as 
4 - L i n e - t o - 1 6 - L i n e D e c o d e r s 
3 - L i n e - t o - 8 - L i n e D e c o d e r s 

D i o d e - C l a m p e d I n p u t s 

S N 5 4 4 2 A T H R U S N 5 4 4 4 A , S N 5 4 L S 4 2 . . . J OR W P A C K A G E 
S N 5 4 L 4 2 T H R U S N 5 4 L 4 4 . . . J P A C K A G E 

S N 7 4 4 2 A T H R U S N 7 4 4 4 A . . . J OR N P A C K A G E 
S N 7 4 L S 4 2 . . . D , J OR N P A C K A G E 

(TOP V I E W ) 

T Y P E S 
T Y P I C A L T Y P I C A L 

POWER D I S S I P A T I O N P R O P A G A T I O N D E L A Y S 

' 4 2 A , ' 4 3 A , ' 44A 140 mW 17 ns 

• L 4 2 , ' L 4 3 , ' L 4 4 70 mW 4 9 ns 

' L S 4 2 3 5 mW 17 ns 

descr ip t ion 

These monolithic decimal decoders con-
sist of eight inverters and ten four- input 
NAND gates. The inverters are connected 
in pairs to make BCD input data available 
for decoding by the NAND gates. Full 
decoding of valid input logic ensures that 
all outputs remain of f for all invalid input 
conditions. 

The '42A, 'L42, and 'LS42 BCD-to-deci-
mal decoders, the '43A and 'L43 excess-
3-to-decimal decoders, and the '44A and 
' L44 gray-to-decimal decoders feature 
inputs and outputs that are compatible for 
use wi th most TTL and other saturated 
low-level logic circuits. DC noise margins 
are typically one volt. 

Series 54, 54L, and 54LS circuits are 
characterized for operation over the full 
military temperature range of - 55°C to 
125°C; Series 74, and 74LS circuits are 
characterized for operation from 0°C to 
70°C. 
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T Y P E S S N 5 4 4 2 A , S N 5 4 L 4 2 , SN54LS42 , SN7442A , S N 7 4 L S 4 2 
4 - L I N E T O 1 0 - L I N E D E C O D E R S ( 1 - O F - I O ) 

logic diagrams 
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TYPES SN5443A, SN54L43, SN7443A 
4-LINE TO 10-LINE DECODERS (1-QF-10) 

logic diagrams ( c o n t i n u e d ) 
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Pin n u m b e r s s h o w n o n logic n o t a t i o n a r e fo r D , J or N p a c k a g e s . 

T E X A S ^ 
I N S T R U M E N T S 
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TYPES SN5444A, SN54L44, SN7444A 
4-LINE TO 10-LINE DECODERS (1-OF-1Q) 

logic diagrams ( c o n t i n u e d ) 
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Pin n u m b e r s s h o w n o n logic n o t a t i o n are f o r D , J or N p a c k a g e s . 

3-184 , T E X A S 
I N S T R U M E N T S 
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TYPES SN54S195, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 

a b s o l u t e m a x i m u m ra t ings over o p e r a t i n g f r e e - a i r t e m p e r a t u r e range (unless o t h e r w i s e n o t e d ) 

Supply voltage, V c c Is™ Note 11 7 V 
Input voltage 5.5 V 
Operating free-air temperature range: SN54S195 —55°Cto125°C 

SN74S195 0°C to 70°C 
Storage temperature range -65°Cto150°C 

N O T E 1: V o l t a g e v a l u e s a r e w i t h r e s p e c t t o n e t w o r k g r o u n d t e r m i n a l . 

r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s 

S N 5 4 S 1 9 5 S N 7 4 S 1 9 5 
U N I T 

M I N N O M M A X M I N N O M M A X 
U N I T 

Supp l y vol tage, V q q 4 . 5 5 5 .5 4 . 7 5 5 5 .25 V 

High-level o u t p u t cu r ren t . I o n - 1 - 1 m A 

Low- level o u t p u t cu r ren t , I q i _ 20 2 0 m A 

Clock f r equency , f c i o c k 0 70 0 7 0 MHz 

W i d t h o f c lock i n p u t pulse, t ^ ( c l o c k ) 7 7 ns 

W i d t h o f clear i n p u t pulse, t ^ d e a r ) 12 12 ns 

Setup t ime , t s u (see Figure 1) 

S h i f t / l o a d 11 11 

ns Setup t ime , t s u (see Figure 1) Serial and paral le l data 5 5 ns Setup t ime , t s u (see Figure 1) 

Clear inact ive-state g 9 

ns 

S h i f t / l o a d release t ime , t r e | e a s e (see F igure 1) 6 6 ns 

Serial and paral le l data hoJd t ime , t h (see F igure 1) 3 3 ns 

Opera t ing free-air tempera tu re , T ^ - 5 5 125 0 7 0 ° C 

e l e c t r i c a l character is t ics over r e c o m m e n d e d o p e r a t i n g f ree -a i r t e m p e r a t u r e range (unless o t h e r w i s e n o t e d ) 
P A R A M E T E R T E S T C O N D I T I O N S * M I N T Y P t M A X U N I T 

V | h High-level i n p u t vo l tage 2 V 

V | l Low- leve l i n p u t vol tage 0 .8 V 

V | K I n p u t c lamp vol tage V C C = M I N . I | = —18 m A - 1 . 2 V 

V q h High- level o u t p u t vo l tage 
V C C = M I N , V m = 2 V , 

V | l = 0 .8 V , l 0 H = - 1 n > A 

S N 5 4 S 1 9 5 2 . 5 3 .4 
V V q h High- level o u t p u t vo l tage 

V C C = M I N , V m = 2 V , 

V | l = 0 .8 V , l 0 H = - 1 n > A S N 7 4 S 1 9 5 2.7 3 .4 
V 

V o l Low- leve l o u t p u t vol tage 
V C C = M I N , V | H = 2 V , 

V | | _ « 0 . 8 V , I O L = 2 0 m A 
0 .5 V 

l | I n p u t cu r ren t at m a x i m u m i n p u t vo l tage V C C = M A X , V | = 5 .5 V 1 m A 

l | H High-level i n p u t cu r ren t V C C = M A X , V | = 2 .7 V 5 0 „ A 

11 l Low- level i n p u t cu r ren t V C C = M A X , V [ = 0 . 5 V - 2 m A 

'OS Shor t - c i r cu i t o u t p u t cu r ren t § V C C = M A X - 4 0 - 1 0 0 m A 

'CC Supp ly cu r ren t V c c ® M A X - Se e N o , e 2 
S N 5 4 S 1 9 5 70 9 9 

m A 'CC Supp ly cu r ren t V c c ® M A X - Se e N o , e 2 

S N 7 4 S 1 9 5 70 109 
m A 

' F o r c o n d i t i o n s s h o w n as M I N o r M A X , use t h e a p p r o p r i a t e v a l u e s p e c i f i e d u n d e r r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s , 
t A l l t y p i c a l v a l u e s a re a t V ^ c = 5 V , T ^ = 2 5 C . 
§ N o t m o r e t h a n o n e o u t p u t s h o u l d b e s h o r t e d a t a t i m e , a n d d u r a t i o n o f t h e s h o r t - c i r c u i t s h o u l d n o t e x c e e d o n e s e c o n d . 
N O T E 2 : W i t h a l l o u t p u t s o p e n , s h i f t / l o a d g r o u n d e d , a n d 4 . 5 V a p p l i e d t o t h e J , K , a n d d a t a i n p u t s , I ^ C i s m e a s u r e d b y a p p l y i n g a m o m e n t a r y 

g r o u n d , f o l l o w e d b y 4 . 5 V , t o c l e a r , a n d t h e n a p p l y i n g a m o m e n t a r y g r o u n d , f o l l o w e d b y 4 . 5 V , t o c l o c k . 

s w i t c h i n g charac ter is t ics , V c c = 5 V , T a = 2 5 ° C 
P A R A M E T E R T E S T C O N D I T I O N S M I N T Y P M A X U N I T 

f m a x M a x i m u m c lock f requency 
C L - 1 5 p F , 

R L - 2 8 0 SJ, 

See Figure 1 

70 105 M H z 

t p H L Propagat ion delay t ime , h igh- to- low- leve l o u t p u t f r o m clear 
C L - 1 5 p F , 

R L - 2 8 0 SJ, 

See Figure 1 

12.5 18.5 ns 

t p L H Propagat ion delay t ime , low-to-h igh- level o u t p u t f r o m c lock 

C L - 1 5 p F , 

R L - 2 8 0 SJ, 

See Figure 1 
8 12 ns 

t p m _ Propagat ion delay t ime , h igh- to- low- leve l o u t p u t f r o m c lock 

C L - 1 5 p F , 

R L - 2 8 0 SJ, 

See Figure 1 
11 16.5 ns 

T E X A S ^ 
I N S T R U M E N T S 

POST O F F I C E BOX 2 2 5 0 * 2 • DALLAS, T E X A S 75265 



TYPES SN5442A THRU SN5444A, SN54L42 THRU SN54L44, 
SN54LS42, SN7442A THRU SN7444A, SN74LS42 
4-LINE TO 10-LINE DECODERS (1-QF-10) 

F U N C T I O N T A B L E 

• 4 2 A , L 4 2 L S 4 2 ' 4 3 A , L 4 3 ' 4 4 A . L 4 4 A L L T Y P E S 

NO. B C D I N P U T EXCESS 3-IIMPUT G R A Y I N P U T D E C I M A L O U T P U T 

D C B A P C B A 0 C B A D 1 2 3 4 5 6 7 8 9 

0 L L L L L L H H L L H L L H H H H H H H H H 

1 L L L H L H L L L H H L H L H H H H H H H H 

2 L L H L L H L H L H H H H H L H H H H H H H 

3 L L K H L H H L L H L H H H H L H H H H H H 

4 L H L L L H H H L H L L H H H H L H H H H H 

5 L H L H H L L L H H L L H H H H H L H H H H 

6 L H H L H L L H H H L H H H H H H H L H H H 

7 L H H H H L H L H H H H H H H H H H H L H H 

8 H L L L H L H H H H H L H H H H H H H H L H 

9 H L L H H H L L H L H L H H H H H H H H H L 

H L H L H H L H H L H H H H H H H H H H H H 

Q H L H H H H H L H L L H H H H H H H H H H H 
- j H H L L H H H H H L L L H H H H H H H H H H 

> H H L H L L L L L L L L H H H H H H H H H H 

H H H L L L L H L L L H H H H H H H H H H H 

H H H H L L H L L L H H H H H H H H H H H H 

H = high level, L = l ow level 

a b s o l u t e m a x i m u m r a t i n g s o v e r o p e r a t i n g f r e e - a i r t e m p e r a t u r e r a n g e { u n l e s s o t h e r w i s e n o t e d ) 

Supply voltage, V q c (see Note 1) 7 V 
Input voltage: '42A, '43A, '44A 5.5 V 

'1.42. '1.43, 'L44 5.5 V 
'LS42 7 V 

Operating free-air temperature: SN54' — 5 5 ° C t o 1 2 5 ° C 
SN74' 0°C to 70°C 

Storage temperature range _ 65°C to 1 50°C 

N O T E I : Voltage values are with respect to network ground terminal. 

186 . T E X A S 
I N S T R U M E N T S 

POST OFF ICE BOX 225012 • DALLAS, T E X A S 75265 



TYPES SN5442A, SN5443A, SN5444A, SN7442A, SN7443A, SN7444A 
4-LINE TO 10-LINE DECODERS (1-OF-1Q) 

r e c o m m e n d e d opera t ing condi t ions 

S N 5 4 4 2 A 

S N 5 4 4 3 A 

S N 5 4 4 4 A 

S N 7 4 4 2 A 

SIM7443A 

S N 7 4 4 4 A 
U N I T 

M I N N O M M A X M I N N O M M A X 

U N I T 

Supp ly vol tage, V c c 4 .5 5 5.5 4 .75 5 5 .25 V 

High-level o u t p u t cu r ren t , I q ^ - 8 0 0 - 8 0 0 mA 

L o w level o u t p u t cu r ren t , I o l 16 16 m A 

Opera t ing free-air tempera tu re , T ^ - 5 5 125 0 70 " C 

electr ical characterist ics over r e c o m m e n d e d opera t ing free-air t e m p e r a t u r e range (unless o therw ise n o t e d ) 

P A R A M E T E R T E S T C O N D I T I O N S t 

S N 5 4 4 2 A 

S N 5 4 4 3 A 

S N 5 4 4 4 A 

S N 7 4 4 2 A 

S N 7 4 4 3 A 

S N 7 4 4 4 A 
U N I T P A R A M E T E R T E S T C O N D I T I O N S t 

M I N T Y P t M A X M I N T Y P t M A X 

U N I T 

V | h High-level i npu t vol tage 2 2 V 

V||_ Low- level i n p u t vo l tage 0 .8 0 .8 V 

V | x I n p u t c lamp vol tage V c c = ' I • - 1 2 m A 1.5 - 1 . 5 V 

V o h High-level o u t p u t vo l tage 
VCC-MIN. V | H = 2 V , 

V | L - 0 . 8 V , I O h " - 8 0 0 ( i A 
2.4 3 .4 2.4 3 .4 V 

V q l Low- level o u t p u t vol tage 
V c c = M I N , V | H - 2 V , 

V | L " 0 . 8 V , ] 0 L - 1 6 m A 
0.2 0.4 0 .2 0.4 V 

l | I n p u t cur rent at m a x i m u m i n p u t vol tage V c c " M A X , V | = 5.5 V 1 1 m A 

l | H High-level i n p u t cu r ren t V c c = M A X , V j = 2.4 V 4 0 4 0 mA 

11(_ L o w level inpu t cu r ren t V C C " M A X , V | - 0 .4 V - 1 . 6 - 1 . 6 m A 

I q S Shor t - c i r cu i t o u t p u t cu r ren t ^ V c c - M A X - 2 0 - 5 5 - 1 8 - 5 5 m A 

ICC Supp ly cu r ren t V C C " M A X , See N o t e 2 28 41 28 56 m A 

* F o r c o n d i t i o n s s h o w n as M t N or M A X , use t h e a p p r o p r i a t e va lues s p e c i f i e d u n d e r r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s . 
$ A I I t y p i c a l va lues are a t V c c = 5 V , T A = 2 5 ° C -
§ N o t m o r e t h a n o n e o u t p u t s h o u l d be s h o r t e d a t a t i m e . 
N O T E 2 : I Q Q IS m e a s u r e d w i t h a l l o u t p u t s o p e n a n d a l l i n p u t s g r o u n d e d . 

swi tch ing characterist ics, V c c S 5 V , T a = 25° C 

P A R A M E T E R T E S T C O N D I T I O N S M I N T Y P M A X U N I T 

Propagat ion delay t ime , h igh- to- low- leve l 

o u t p u t f r o m A , B, C, or D t h rough 2 levels of logic 

C L = 1 5 p F , 

R L = 4 0 0 CI. 

See N o t e 3 

14 2 5 ns 

Propagat ion delay t ime , h igh- to- low- leve l 
t p H I - o u t p u t f r o m A , B, C, or D t h r o u g h 3 levels of logic 

C L = 1 5 p F , 

R L = 4 0 0 CI. 

See N o t e 3 

17 30 ns 

Propagat ion delay t ime , low-to-h igh- level 
t p L H o u t p u t f r o m A , B, C, and D th rough 2 levels of logic 

C L = 1 5 p F , 

R L = 4 0 0 CI. 

See N o t e 3 10 25 ns 

Propagat ion delay t ime , low-to-h igh- level 
, p L H o u t p u t f r o m A , B, C, and D th rough 3 levels of logic 

C L = 1 5 p F , 

R L = 4 0 0 CI. 

See N o t e 3 

17 30 ns 

N O T E 3 : See Genera l I n f o rma t i on Sec t ion tor load c i rcu i ts and vo l tage w a v e f o r m s 

T E X A S * * 3 1 
I N S T R U M E N T S 

POST O F F I C E SOX 225012 • DALLAS. T E X A S 75265 



TYPES SN54L42, SN54L43, SN54L44 
4-LINE TO 10-LINE DECODERS (1-QF-10) 

r e c o m m e n d e d opera t ing cond i t ions 
S N 5 4 L 4 2 

S N 5 4 L 4 3 

S N 5 4 L 4 4 

M I N N O M M A X 

U N I T 

V c q Supply vol tage 4.5 5 5.5 V 

V | h High-level i npu t vo l tage 2 V 

V | L Low-level i n p u t voltage 0.8 V 

I q H High-level o u t p u t cu r ren t - 0 . 4 m A 

' O L Low-level o u t p u t cu r ren t 8 m A 

T ^ Operat ing free-air tempera tu re - 5 5 125 ° C 

electr ical characterist ics over r e c o m m e n d e d opera t ing free-air t e m p e r a t u r e range (unless o therw ise n o t e d ) 
P A R A M E T E R T E S T C O N D I T I O N S ^ M t N T Y P M A X U N I T 

V | K V c c = M I N , l | = - 12 m A - 1.5 V 

V O H V C C - M I N , V l H = 2 V , V | [_ = 0 .8 V , I o h = - 4 0 0 m A 2.4 3 .4 V 

v o l V c c = M I N , V I H = 2 V , V | L - 0 . 8 V , LOL = S M A 0 .2 0 .4 V 

i i V C C . M A X . V t = 6 . 5 V 1 m A 

f | H V C C = M A X , V | - 2 . 4 V 20 n A 

' I L V C C = M A X , VJ = 0 .4 V - 0 . 8 m A 

'os§ Vcc = M A X - 9 - 2 8 m A 

'cc V C C - M A X , See No te 2 14 2 2 m A 

* F o r c o n d i t i o n s s h o w n as M I N o r M A X , use t h e a p p r o p r i a t e v a l u e s s p e c i f i e d u n d e r r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s . 
A l l t y p i c a l v a l u e s a r e a t V ^ q = 5 V , T ^ = 2 5 ° C . 

§ N o t m o r e t h a n o n e o u t p u t s h o u l d b e s h o r t e d a t a t i m e . 
N O T E 2 : I q q is m e a s u r e d w i t h a l l o u t p u t s o p e n a n d i n p u t s g r o u n d e d . 

swi tch ing characterist ics, V q c = 5 V , T a = 2 5 ° C 

P A R A M E T E R T E S T C O N D I T I O N S M I N T Y P M A X U N I T 

Propagat ion delay t ime , h igh- to- low- leve l 
t P H * " o u t p u t f r o m A , B. C, o r D t h rough 2 levels o f logic 

C L = 15 pF , 

R L = 8 0 0 £2, 

See N o t e 3 

10 4 4 6 0 ns 

Propagat ion delay t ime , h igh- to- low- leve l 

L o u t p u t f r o m A . B, C, o r O t h rough 3 levels of log ic 
C L = 15 pF , 

R L = 8 0 0 £2, 

See N o t e 3 

46 70 ns 

Propagat ion delay t ime , low- to-h igh- leve l 

o u t p u t f r o m A , B, C, a n d D t h rough 2 levels of logic 

C L = 15 pF , 

R L = 8 0 0 £2, 

See N o t e 3 10 34 50 ns 

Propagat ion delay t ime , low- to-h igh- leve l 

o u t p u t f r o m A , B, C, and D th rough 3 levels of logic 

C L = 15 pF , 

R L = 8 0 0 £2, 

See N o t e 3 

52 70 ns 

N O T E 3 : S e e Genera l I n f o r m a t i o n S e c t i o n for load circui ts and v o l t a g e w a v e f o r m s . 

188 , T e x a s 
I N S T R U M E N T S 

POST OFF ICE BOX 225012 • D A L L A S . T E X AS 75265 



TYPES SN54LS42, SN74LS42 
4-LINE TO 10-LINE DECODERS (1-QF-10) 

r e c o m m e n d e d opera t ing cond i t ions 

S N 5 4 L S 4 2 S N 7 4 L S 4 2 
U N I T 

M I N N O M M A X M I N N O M M A X 
U N I T 

Supp ly vol tage, V c c 4 .5 5 5 .5 4 .75 5 5 .25 V 

High-level o u t p u t cu r ren t , I o h —400 - 4 0 0 HA 

Low- level o u t p u t cu r ren t , I o l 4 8 m A 

Opera t ing free-air tempera tu re , T ^ - 5 5 125 0 70 °C 

electr ical character ist ics over r e c o m m e n d e d opera t ing free-air t e m p e r a t u r e range (unless o therwise n o t e d ) 

P A R A M E T E R T E S T C O N D I T I O N S ^ 
S N 5 4 L S 4 2 S N 7 4 L S 4 2 
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U N I T 

V | H High-level i n p u t vo l tage 2 2 V 

V||_ Low- leve l i n p u t vo l tage 0 .7 0 .8 V 
V I K I n p u t c l amp vol tage V c c = M I N , l | - —18 m A - 1 . 5 - 1 . 5 V 

V Q H High-level o u t p u t vo l tage 
V C C = M I N , V | H = 2 V , 

V I L = V I L m a * ' ' O H " _ 4 0 ° c A 
2.5 3 .5 2 .7 3 .5 V 

V Q L Low- level o u t p u t vo l tage 
V c c = M I N , V | H = 2 V , 

V | l = V|[_ m a x 

I Q L - 4 m A 0 .25 0 .4 0 .25 0.4 
V V Q L Low- level o u t p u t vo l tage 

V c c = M I N , V | H = 2 V , 

V | l = V|[_ m a x I Q L = 8 m A 0 .35 0 .5 
V 

I n p u t cu r ren t at 
L| 

m a x i m u m i n p u t vo l tage 
V C C = M A X ^ V | = 7 V 0.1 0.1 m A 

l | H High- level i n p u t c u r r e n t V C C " M A X , V t - 2 . 7 V 2 0 2 0 UA 

l|t_ Low- leve l i n p u t cu r ren t V C C - M A X , V j = 0 .4 V - 0 . 4 - 0 . 4 m A 

'OS Shor t - c i r cu i t o u t p u t cu r ren t § V c c " M A X - 2 0 - 1 0 0 - 2 0 - 1 0 0 m A 

' C C Supp l y cu r ren t V c c = M A X , See N o t e 2 7 13 7 13 m A 

* F o r c o n d i t i o n s s h o w n as M f N o r M A X , use t h e a p p r o p r i a t e v a l u e s p e c i f i e d u n d e r r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s . 
t A I I t y p i c a l v a l u e s a r e a t V c c = 5 V , T 4 = 25°C. 
§ N o t m o r e t h a n o n e o u t p u t s h o u l d b e s h o r t e d a t a t i m e , a n d d u r a t i o n o f t h e s h o r t - c i r c u i t s h o u l d n o t e x c e e d o n e s e c o n d . 
N O T E 2 . I q q is m e a s u r e d w i t h a l l o u t p u t s o p e n a n d i n p u t s g r o u n d e d . 

swi tch ing characterist ics, V c c = 5 V , T a = 25° C 

P A R A M E T E R T E S T C O N D I T I O N S M I N T Y P M A X U N I T 

Propagat ion delay t ime , h igh- to- low- leve l 
t p H L 

o u t p u t f r o m A , B, C, or • t h rough 2 levels o f logic 

C L = 1 5 pF, 

R L = 2 kQ, 

See N o t e 3 

15 25 ns 

Propagat ion delay t ime , high-to-louv-level 

o u t p u t f r o m A , B, C, or D th rough 3 levels of logic 
C L = 1 5 pF, 

R L = 2 kQ, 

See N o t e 3 

20 3 0 ns 

Propagat ion delay t i m e , low- to-h igh- leve l 
t P L H o u t p u t f r o m A , B, C, a n d D t h rough 2 levels of logic 

C L = 1 5 pF, 

R L = 2 kQ, 

See N o t e 3 15 25 ns 

Propagat ion delay t i m e , low- to-h igh- leve l 

o u t p u t f r o m A , B, C, and D th rough 3 levels o f logic 

C L = 1 5 pF, 

R L = 2 kQ, 

See N o t e 3 

20 3 0 ns 

N o t e 3 : S e e G e n e r a l I n f o r m a t i o n S e c t i o n fo t l o a d c i rcui ts a n d v o l t a g e w a v e f o r m s . 
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