
Lecture of week 11

Dr Manal Tantawi 



1) Logic Diagram 

2) Expressions for external outputs (if exist) 
and inputs of flipflops 

3) State Table

4) State Diagram 





 One external input 

 No external output 

 Two J K flip flops 









State Diagram 



One external input 
One external output 
Two T flip flops 
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An Bn Cn Da Db Dc An+1 Bn+1 Cn+1

0 0 0 0 1 0

0 0 1 1 1 0

0 1 0 0 1 1

0 1 1 1 1 1

1 0 0 0 0 0

1 0 1 1 0 0

1 1 0 0 0 1

1 1 1 1 0 1

Da = Cn
Db = An’
Dc =  Bn



An Bn Cn Da Db Dc An+1 Bn+1 Cn+1

0 0 0 0 1 0 0 1 0

0 0 1 1 1 0 1 1 0

0 1 0 0 1 1 0 1 1

0 1 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0 0

1 0 1 1 0 0 1 0 0

1 1 0 0 0 1 0 0 1

1 1 1 1 0 1 1 0 1

Da = Cn
Db = An’
Dc =  Bn



An Bn Cn Da Db Dc An+1 Bn+1 Cn+1

0 0 0 0 1 0 0 1 0

0 0 1 1 1 0 1 1 0

0 1 0 0 1 1 0 1 1

0 1 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0 0

1 0 1 1 0 0 1 0 0

1 1 0 0 0 1 0 0 1

1 1 1 1 0 1 1 0 1
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Two  existing loops

1) 1 and 6
2) 7, 5, 4, 0, 2, 3
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Two  existing loops

1) 1 and 6
2) 7, 5, 4, 0, 2, 3

Self correcting counter
contains only one loop

Not self-
correcting 
counter
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T

TQ1  =  2 Tclk

FQ1   =   1/ 2 Tclk

FQ1   =   Fclk/ 2 



T

TQ2  =  4 Tclk

FQ2   =   1/ 4 Tclk

FQ2   =   Fclk/ 4 



T

TQ4  =  8 Tclk

FQ4   =   1/ 8 Tclk

FQ4   =   Fclk/ 8 



T

TQ8  =  16 Tclk

FQ8   =   1/ 16 Tclk

FQ8   =   Fclk/ 16 



F/2F/4F/8F/16



 Counter mod n 

 Ex: n= 6  to get f/6 

From the beginning  ( using load)

Q8 Q4 Q2 Q1 load

0 0 0 0 0

0 0 0 1 0

0 0 1 0 0

0 0 1 1 0

0 1 0 0 0

0 1 0 1 1



 Counter mod n 

 Ex: n= 6  to get f/6 

From the beginning  ( using load)

Q8 Q4 Q2 Q1 load

0 0 0 0 0

0 0 0 1 0

0 0 1 0 0

0 0 1 1 0

0 1 0 0 0

0 1 0 1 1

1

1



Q8 Q4 Q2 Q1 load

0 0 0 0 0

0 0 0 1 0

0 0 1 0 0

0 0 1 1 0

0 1 0 0 0

0 1 0 1 1

Tload Tload =  6 Tclk

Fload =   1/ 6 Tclk

Fload =   Fclk/ 6 

F/6

1

1



 Counter mod n 

 Ex: n= 6  to get f/6 

From the beginning  ( using clear)

Q8 Q4 Q2 Q1 clear

0 0 0 0 1

0 0 0 1 1

0 0 1 0 1

0 0 1 1 1

0 1 0 0 1

0 1 0 1 1

0 1 1 0 0



 Counter mod n 

 Ex: n= 6  to get f/6 

From the beginning  ( using clear)

Q8 Q4 Q2 Q1 clear

0 0 0 0 1

0 0 0 1 1

0 0 1 0 1

0 0 1 1 1

0 1 0 0 1

0 1 0 1 1

0 1 1 0 0

F/6

1

0



 Counter mod n 

 Ex: n= 6  to get f/6 

From the middle  

Q8 Q4 Q2 Q1 load

0 1 0 1 0

0 1 1 0 0

0 1 1 1 0

1 0 0 0 0

1 0 0 1 0

1 0 1 0 1



 Counter mod n 

 Ex: n= 6  to get f/6 

From the middle  

Q8 Q4 Q2 Q1 load

0 1 0 1 0

0 1 1 0 0

0 1 1 1 0

1 0 0 0 0

1 0 0 1 0

1 0 1 0 1

F/6

1

1



 Counter mod n 

 Ex: n= 6  to get f/6 

From the end 

Q8 Q4 Q2 Q1 load

1 0 1 0 0

1 0 1 1 0

1 1 0 0 0

1 1 0 1 0

1 1 1 0 0

1 1 1 1 1



 Counter mod n 

 Ex: n= 6  to get f/6 

From the end 

Q8 Q4 Q2 Q1 load

1 0 1 0 0

1 0 1 1 0

1 1 0 0 0

1 1 0 1 0

1 1 1 0 0

1 1 1 1 1

F/6

1

1




