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Toggle state 

  0    1            1 

    0       0          1 

  1    1   0       1          0 

    1       1          1 

    0       1          0 

    1       0          1 

Negative-edge triggered flip flop 
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Switch 7 Present State Next State 

X Q1 

LED 1 

Q0 

LED 0 

Q1 

LED 1 

Q0 

LED 0 

0 0 0 0 1 

0 0 1 1 0 

0 1 0 1 1 

0 1 1 1 1 

1 0 0 0 0 

1 0 1 0 0 

1 1 0 0 1 

1 1 1 1 0 

00 

10 

01 11 

0 

0 0 

0 

1 

1 

1 1 



5) a) All clock is from the same source. 

 b) Four states are available for the counter, which are 00, 01, 10, 11. 

 c) To switch the direction of counter  

 d) Control the asynchronous input, Switch 0 is for PRESET whereas Switch 1 is for  

     CLEAR. 

 e) It is a saturated counter 

 

6) a) 
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 D0 = X’Q1+X’Q0’+Q1Q0’   D1 = X’Q0+X’Q1+Q1Q0 

 

 

 

 

 

 

 

Input 

X 

Present State Next State D FF Transition 

Q1 Q0 Q1+ Q0+ D1 D0 

0 0 0 0 1 0 1 

0 0 1 1 0 1 0 

0 1 0 1 1 1 1 

0 1 1 1 1 1 1 

1 0 0 0 0 0 0 

1 0 1 0 0 0 0 

1 1 0 0 1 0 1 

1 1 1 1 0 1 0 

D0 Q1Q0    

X  00 01 11 10 

 0 1 0 1 1 

 1 0 0 0 1 

D1 Q1Q0    

X  00 01 11 10 

 0 0 1 1 1 

 1 0 0 1 0 



c) Design: 

 

 

 

 

 

 

 

 

 

 

 

 

 



d) Stimulation: 



7) a)  

 

 

 

 

 

 

 

  

 b) 

 

 

 

 TI = X’Q1’Q0 + XQ1Q0’   T0 = X’Q1’ + XQ0 + Q1Q0’ 

 

c) Design:  

Input 

X 

Present State Next State T FF Transition 

Q1 Q0 Q1+ Q0+ T1 T0 

0 0 0 0 1 0 1 

0 0 1 1 0 1 1 

0 1 0 1 1 0 1 

0 1 1 1 1 0 0 

1 0 0 0 0 0 0 

1 0 1 0 0 0 1 

1 1 0 0 1 1 1 

1 1 1 1 0 0 1 

T1 Q1Q0    

X  00 01 11 10 

 0 0 1 0 0 

 1 0 0 0 1 

T0 Q1Q0    

X  00 01 11 10 

 0 1 1 0 1 

 1 0 1 1 1 



d) Stimulation: 


