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4-State Counter Logic Diagram 

 
1. Next State Decoder and Output Equations  

• 𝑫𝑫𝑨𝑨 = 𝑩𝑩 + 𝑨𝑨𝑿𝑿 
• 𝑫𝑫𝑩𝑩 = 𝑨𝑨𝑩𝑩 + 𝑨𝑨 𝑿𝑿 
• 𝒀𝒀 = 𝑩𝑩 
• 𝒁𝒁 = 𝑨𝑨 

 
2. Next State Decoder and Output K-Maps  
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𝑫𝑫𝑨𝑨 = 𝑩𝑩 + 𝑨𝑨𝑿𝑿 𝑫𝑫𝑩𝑩 = 𝑨𝑨𝑩𝑩 + 𝑨𝑨 𝑿𝑿 
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𝒀𝒀 = 𝑩𝑩 𝒁𝒁 = 𝑨𝑨 

3. The Present-State-Next-State Table  
 

Present State Input Next State 
Decoder 

Next State Output 

State A B X 𝑫𝑫𝑨𝑨 𝑫𝑫𝑩𝑩 A B Y Z 

a 0 0 0 0 1 0 1 0 0 
0 0 1 0 0 0 0 0 0 

b 0 1 0 1 1 1 1 1 0 
0 1 1 1 1 1 1 1 0 

c 1 0 0 1 0 1 0 0 1 
1 0 1 0 0 0 0 0 1 

d 1 1 0 1 0 1 0 1 1 
1 1 1 1 0 1 0 1 1 

Present State Next State Table 
 
4. The State Diagram 
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State Diagram 

 
 


