
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



UNIVERSAL SHIFT REGISTER  

 

S2 S1       OPERATION 

0  0        NO CHANGE  

0  1        SHIFT RIGHT 

1  0        SHIFT LEFT  

1  1        PARALLEL LOAD  

 

BIDIRECTIONAL SHIFT REGISTER  



 

2-BIT UP-DOWN ASYNCHRONOUS COUNTER 

 

 

CASE-1 WHEN 
M=0  

M=0 : 1ST 
CLOCK PULSE 
: Q2Q1= 00 

 

 

 

 

 

 



 

M=0 : 2ND  CLOCK 
PULSE : Q2Q1= 01 

 

 

 

 

 

 

M=0 : 3RD   CLOCK 
PULSE : Q2Q1= 10 

 

 

 

 

 

 

 

 

CASE -2 : M=1 : CLOCK PULSE 1: Q2Q1= 11 

 

 

 

  

 

 

 

 

 

 

 



EX. 10 : Design of synchronous up and down counter using flip-flops 

2 -BIT UP SYNCHRONOUS COUNTER 

 

 

 

 

 

 

 

 

2-BIT DOWN SYNCHRONOUS COUNTER 

 

 

2-BIT UP-DOWN SYNCHRONOUS COUNTER 

  



 

MOD-6 SYNCHRONOUS UP COUNTER 

  

MOD-10 SYNCHRONOUS UP COUNTER 

 

 



 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 



 


