
J 4-BIT SHIFT REGISTER

MC5495 • MC7495

MC5400/7400 series

A d d  S u f f ix  F f o r  T O -8 6  c e ra m ic  packa g e  (Case 6 0 7 ) .
S u f f ix  L  f o r  T O -1 1 6  c e ra m ic  packa g e  (Case 6 3 2 ) .
S u f f ix  P f o r  T o -1 1 6  p la s tic  p a ckage  (Case 6 0 5 )  M C 7 4 9 5  o n ly .

In p u t  L o a d in g  F a c to r :
M o d e  C o n tr o l  = 2 
O th e r  I n p u ts  = 1 

O u tp u t  L o a d in g  F a c to r  = 1 0  
T o ta l P o w e r D is s ip a tio n  = 250 m W  ty p /p k g  
P ro p a g a tio n  D e la y  T im e  = 25 ns t y p  
M a x im u m  S h i f t  F re q u e n c y  = 31 M H z  ty p

The MC5495/7495 performs as a right-shift or left-shift register, 
or a parallel-in/parallel-out storage register, depending on the logic 
level present at the Mode Control input.

The device consists of R-S master-slave flip-flops, high and 
low-level gates and inverters interconnected as shown by the 
logic diagram.

LOW-LEVEL "AND-OR-INVERT" GATE WITH INVERTER DRIVER



MC5495, MC7495 (continued)

ELECTRICAL CHARACTERISTICS
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T E S T  C U R R E N T / V O L T A G E  V A L U E S  (A l l  Tem peratures)
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m A V o lts

•OL •o h V | L V |H V IH H V r V t h1 V th 0 V c c V C C L V C C H

16 -0.4 0.4 2.4 5.5 4.5 2.0 0.8 5.0 4.5 5.5

16 -0.4 0.4 2.4 5.5 4.5 2.0 0.8 5.0 4.75 5.25

Characteristic S ym b o l

Pin
U nder

M C5495 T  est L im its  

-5 5  to  +125°C

M C 7 49 5 Test Lim its 

0 to  +70°C
T E S T  C U R R E N T / V O L T A G E  A P P L IE D  T O  P IN S  L IS T E D  B E L O W :
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Power Requirem ents
Power Supply Drain •PD 14 - 72 mAdc - 82 mAdc - - 2,3,4,5 6 - - - - 14 - - 8,9 7

tOnly one output should be shorted at a time.



MC5495, MC7495 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

fo rm s  s h o w n .

T h e  co a x  d e la ys  f r o m  in p u t  to  scope  a nd  o u tp u t  to  scope  m u s t be m a tc h e d . T h e  
scope  m u s t be te rm in a te d  in  5 0 -o h m  im p e d a n c e . T h e  9 5 0 -o h m  re s is to r  and  th e  
scope  te r m in a t io n  im p e d a n c e  c o n s t i tu te  a 2 0 :1  a t te n u a to r  p ro b e . C oax  sha ll be 
C T - 0 7 0 - 5 0  o r e q u iv a le n t.

C j  = 15  p F  = to ta l  p a ra s it ic  c a p a c ita n c e , w h ic h  in c lu d e s  p ro b e , w ir in g ,  and  lo a d  
ca p a c itances .

SWITCHING TIMES

RECOMMENDED SETUP AND RELEASE TIMES FOR MODE CONTROL INPUT

_ 0 .4  V  m a x  
" G n d

O u tp u t  Q 0



MC5495, MC7495 (continued)

SWITCHING TIME TEST PROCEDURES ( T A  = 2 5 ° C )  
( L e tte rs  sh o w n  in  te s t c o lu m n s  re fe r  to  w a v e fo rm s .)

INPUT OUTPUT VALUE

TEST SYMBOL
D S

Pin 1
DP0< DP1* d P2 or d P3 

Pin 2, 3, 4, or 5
MC 

Pin 6
C2 

Pin 8
C1

Pin 9
Q0, Q1,Q2 or Q3 

Pin 13, 12, 11,or 10 Min T y p Max Unit
P ro p a g a tio n  D e la y  T im e A - 0 .4  V G nd B C - 26 35 ns

C lo ck  to  O u tp u t t pd+ - A 2 .4  V B G nd C - 26 35 ns

A - 0 .4  V G nd B C - 26 35 ns
t p d - - A 2 .4  V B G nd C - 26 35 ns

M a x im u m  S h i f t  F re q u e n c y ^m ax 20 31 - M H z

S e tu p  T im e , S e ria l o r 
P ara lle l In p u ts tS e tu p T e s te d  d u r in g  t pc| tests . - 10 20 ns

H o ld  T im e , S e ria l o r  
P ara lle l In p u ts tH o ld - - 1 0 0 ns

DP0 Q0
S e tu p  T im e , M o d e  C o n tro l  

C lo ck  1
tS e tu p

D 0 .4  V G 0 .4  V E H _ _ 2 0 ns

C lo ck  2 D 0 .4  V G F 0 .4  V H - - 2 0 ns

R e le a se T im e , M o d e C o n tro l  
C lo ck  1

t Re!ease
D 0 .4  V G 0 .4  V E H _ _ 10 ns

C lo ck  2 D 0 .4  V G F 0 .4  V H - - 10 ns

OPERATING CHARACTERISTICS

FIGURE 1 -  SERIAL RIGHT-SHIFT OPERATION

For serial right-shift operation, the Mode Control input is held at a logic ” 0''. 
Thisenables the "A ”  AND gates and inhibits the "B " gates, coupling the output of 
each flip-flop to the input of the succeeding flip-flop, and inhibiting all four parallel 
data inputs and Clock 2. Serial data is entered at D$ and the clock pulse applied at 
Clock 1. The input information shifts one output to the right on each negative edge 
of the clock pulse.

FIGURE 2 -  SERIAL LEFT-SHIFT OPERATION

For serial left-shift operation, the Mode Control input is held at a logic "1". 
This enables the "B ”  AND gates and inhibits the “ A "  AND gates, decoupling the 
output of each flip-flop from the input of the succeeding flip-flop. The output of 
each flip-flop must be externally connected to the parallel data input of the preced­
ing flip-flop. Serial data is entered at input Dp3  and the clock pulse applied at 
Clock 2.

A parallel-in/parallel-out storage register is obtained by applying 
a logic " 1 ”  level to the Mode Control input, applying parallel data 
at inputs Dpg, Dp-j, Dp2 , and Dp3 , and a clock pulse at Clock 2.

In either mode, information is transferred to the outputs of the 
device on the negative transition of the clock pulse.

The Mode Control must be in a logic "0 "  state 20 ns (tgetup "0 ” ) 
prior to the negative transition of the Clock 1 pulse, and in a logic

"1 ”  state 20 ns (tgetup “ 1") prior to the negative transition of the 
Clock 2 pulse. The Mode control must also be in a logic ” 0'' state 
10 ns (tReiease " q” ) prior to the positive transition of the Clock 2 
pulse, and in a logic "1 ”  state 10 ns (tRelease ” 1") prior to the 
positive transition of the Clock 1 pulse.

Clock 1 must be high when the Mode Control goes from high to 
low. Clock 2 must be high when the Mode Control goes from low 
to high.



MC5495, MC7495 (continued)

TYPICAL APPLICATION

These diagrams show the external gating and 
connections required for a divide-by-N counter. 
When the MC5495/7495 is operated in the serial 
mode, a 2-input NAND gate is the only gating re­
quired for all odd functions; a single inverter is 
sufficient for all even functions.


