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R, S, D, T J, K



Design Procedure

1) State Diagram 

2) Number of ex. Inputs and outputs and number of flipflops

3) State Table

4) Simplified expressions using Kmap for external outputs and 
inputs of flipflops

5) Logic diagram



1)  Qn= 0   ->   Qn+1 = 0

0 ->0 
J  K
0  0

0  1

0  X

2)  Qn= 0   ->   Qn+1 = 1

0 ->1 
J  K
1  0

1  1

1  X

3)  Qn= 1   ->   Qn+1 = 0

1 ->0 
J  K
0  1

1  1

X  1

4)  Qn= 1   ->   Qn+1 =1

1 ->1 
J  K
0  0

1  0

X  0
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3) 



4)
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Ex: 



An Bn An+1 Bn+1 JA KA JB KB

0 0 0 1

0 1 1 0

1 0 1 1

1 1 0 0

0 X

1 X

X 0

X 1

1 X

X 1

1 X

X 1



3)    JA = KA = B

JB = KB = 1

4) 



An Bn Cn An+1 Bn+1 Cn+1 TA TB TC

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

X X X

1 1 0

0 0 1

0 1 0

X X X

X X X

1 1 1

0 1 1



An Bn Cn An+1 Bn+1 Cn+1 TA TB TC

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

X X X

1 1 0

0 0 1

0 1 0

X X X

X X X

1 1 1

0 1 1

X

1

0

0

X

X

0

1



An Bn Cn An+1 Bn+1 Cn+1 TA TB TC

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

X X X

1 1 0

0 0 1

0 1 0

X X X

X X X

1 1 1

0 1 1

X

1

0

0

X

X

0

1

X

1

0

1

X

X

0

0



An Bn Cn An+1 Bn+1 Cn+1 TA TB TC

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

X X X

1 1 0

0 0 1

0 1 0

X X X

X X X

1 1 1

0 1 1

X

1

0

0

X

X

0

1

X

1

0

1

X

X

0

0

X
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1

1

X

X

1
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TA  =  Bn’ + An Cn

0

X

1       

1
3        2

4

X
5

X
7

1
6An

Bn

Cn

TB  =  Bn’ + An’ Cn’

0

X

1       

1
3        2

1

4

X
5

X
7 6An

Bn

Cn

TA

TB



TC  =  An’ +  Cn’ = (An Cn)’

0

X

1       

1
3        

1  
2

1
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X
5

X
7 6

1
An

Bn
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4) Draw logic diagram

The unused states of this counter are 0 
, 4 and 5
Is it self-correcting ?? 

Tc



 If the unused states are 2, 4 and 6 for 
example. Let us consider some cases for  
checking the designed counter 
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TA  =  Bn’ + An Cn

TB  =  Bn’ + An’ Cn’

TC  =  An’ +  Cn’ = (An Cn)’

Unused states

Unused state
A B C

Ta Tb Tc Its next state 
A B C

0 0 0 1 1 1 1 1 1

1 0 0

1 0 1

√



TA  =  Bn’ + An Cn

TB  =  Bn’ + An’ Cn’

TC  =  An’ +  Cn’ = (An Cn)’

Unused states

Unused state
A B C

Ta Tb Tc Its next state 
A B C

0 0 0 1 1 1 1 1 1

1 0 0 1 1 1 0 1 1

1 0 1

√
√



TA  =  Bn’ + An Cn

TB  =  Bn’ + An’ Cn’

TC  =  An’ +  Cn’ = (An Cn)’

Unused states

Unused state
A B C

Ta Tb Tc Its next state 
A B C

0 0 0 1 1 1 1 1 1

1 0 0 1 1 1 0 1 1

1 0 1 1 1 0 0 1 1

√
√
√

Counter is self correcting 



An Bn Cn An+1 Bn+1 Cn+1 TA TB TC

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

X X X

1 1 0

0 0 1

0 1 0

X X X

X X X

1 1 1

0 1 1

X

1

0

0

X

X

0

1

X

1

0

1

X

X

0

0

X

1

1

1

X

X

1

0

What if

0

5

X

0

5

What we can do ??

X

Break the loop, update the table 
and redesign  (repeat the maps)

0 1 0 1 1 1




