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Recall the Present-State-Next-State Table constructed in Step 2. 
Present State Input  Next State Output 
 𝑨𝑨 𝑩𝑩 𝑿𝑿   𝑨𝑨 𝑩𝑩 𝒁𝒁 

0 0 0 0  0 0 0 0 
0 0 1  1 0 1 0 

1 0 1 0  3 1 1 1 
0 1 1  2 1 0 0 

2 1 0 0  0 0 0 1 
1 0 1  1 0 1 0 

3 1 1 0  2 1 0 1 
1 1 1  0 0 0 1 

Present-State-Next-State Table  
Add input control signals for D and JK Flip-Flops. 

Present 
State 

Input  Next State Output  𝑫𝑫𝑨𝑨 𝑫𝑫𝑩𝑩  𝑱𝑱𝑨𝑨 𝑲𝑲𝑨𝑨 𝑱𝑱𝑩𝑩 𝑲𝑲𝑩𝑩 

 𝑨𝑨 𝑩𝑩 𝑿𝑿   𝑨𝑨 𝑩𝑩 𝒁𝒁         

0 0 0 0  0 0 0 0  0 0  0 x 0 x 
0 0 1  1 0 1 0  0 1  0 x 1 x 

1 0 1 0  3 1 1 1  1 1  1 x x 0 
0 1 1  2 1 0 0  1 0  1 x x 1 

2 1 0 0  0 0 0 1  0 0  x 1 0 x 
1 0 1  1 0 1 0  0 1  x 1 1 x 

3 1 1 0  2 1 0 1  1 0  x 0 x 1 
1 1 1  0 0 0 1  0 0  x 1 x 1 

Next-State Decoder 
 

𝑸𝑸(𝒕𝒕) → 𝑸𝑸(𝒕𝒕 + 𝟏𝟏) 𝑱𝑱 𝑲𝑲 
0  0 0 x 
0  1 1 x 
1  0 x 1 
1  1 x 0 

JK Excitation Table 
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𝑫𝑫𝑨𝑨 = 𝑨𝑨𝑩𝑩 + 𝑩𝑩𝑿𝑿 𝑫𝑫𝑩𝑩 = 𝑩𝑩𝑿𝑿 + 𝑨𝑨𝑩𝑩𝑿𝑿 

Count the cost: 5 2-input gates; 1 3-input gate 
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𝑱𝑱𝑨𝑨 = 𝑩𝑩 𝑲𝑲𝑨𝑨 = 𝑩𝑩 + 𝑿𝑿 
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𝑱𝑱𝑩𝑩 = 𝑿𝑿 𝑲𝑲𝑩𝑩 = 𝑿𝑿 + 𝑨𝑨𝑨𝑨 

Count the cost: 3 2-input gates 
Choose the JK Flip-Flop implementation 


