
 

(a) logic diagram: 

 

(b) state table: 

 

(c) state diagram: 

 

(林致佑) 



 

Follow the design procedure: 

1) Only one input Run; we may try to use the states to be the outputs 

(A3A2A1A0). 

2) Determine the states. The states are the outputs.  

 

3) 4) 5)  Derive the next state table 

 Input Present state Next State 

 Run A3(t) A2(t) A1(t) A0(t) A3(t+1) A2(t+1) A1(t+1) A0(t+1) 

0 0 0 0 0 0 0 0 0 0 

1 0 0 0 0 1 0 0 0 1 

2 0 0 0 1 0 x x x x 

3 0 0 0 1 1 0 0 1 1 

4 0 0 1 0 0 x x x x 

5 0 0 1 0 1 0 1 0 1 

6 0 0 1 1 0 x x x x 

7 0 0 1 1 1 0 1 1 1 

8 0 1 0 0 0 x x x x 

9 0 1 0 0 1 1 0 0 1 

10 0 1 0 1 0 x x x x 

11 0 1 0 1 1 x x x x 

12 0 1 1 0 0 x x x x 

(陳冠霖) 



13 0 1 1 0 1 x x x x 

14 0 1 1 1 0 x x x x 

15 0 1 1 1 1 x x x x 

16 1 0 0 0 0 0 0 0 1 

17 1 0 0 0 1 0 0 1 1 

18 1 0 0 1 0 x x x x 

19 1 0 0 1 1 0 1 0 1 

20 1 0 1 0 0 x x x x 

21 1 0 1 0 1 0 1 1 1 

22 1 0 1 1 0 x x x x 

23 1 0 1 1 1 1 0 0 1 

24 1 1 0 0 0 x x x x 

25 1 1 0 0 1 0 0 0 0 

26 1 1 0 1 0 x x x x 

27 1 1 0 1 1 x x x x 

28 1 1 1 0 0 x x x x 

29 1 1 1 0 1 x x x x 

30 1 1 1 1 0 x x x x 

31 1 1 1 1 1 x x x x 

 

6)  

 

  All equations at above have the same don’t-care condition,  

d=Σ (2, 4, 6, 8, 10~15, 18, 20, 22, 24, 26~31). 

 

 7) Choose D FFs (default). 

  



8)   

For DA3 

 

DA3 = Run(A2A1) + Run’(A3) 

For DA2 

 

DA2 = Run(A2’A1) + Run’(A2) + A2A1’ 

  



For DA1 

 

DA1 = Run(A3’A1’A0) + Run’(A1) 

For DA0 

 

DA0 = Run(A3’) + Run’(A0) 

  



9) 

 

  



 

(a) 

 
(b) 

 

(呂易縉) 



(c) 

 

 

 



 

(d) 

Input : 111010101 

Initial State : A 

 State : A → B → B →B → D → A → F → B → D → A 

 Output : 000100110 
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