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Outline 

• 8.1  Redundant State Elimination 

– Inspection 

– Partitioning  

– Implication Table 

• 8.2 Sequential Circuit Analysis  

• 8.3 Design with Programmable Logic Device 
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State Elimination 

• For combination logic circuits, minimizing the 
output functions means: 
– reducing the number of logic gates 

– reducing the cost and space of the circuit 

• For sequential logic circuits, minimizing the 
state table means 
– reducing the redundant states (e.g number of 

FlipFlops) 

– Reducing the cost and space 
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Concept of Equivalent States 
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Concept of Equivalent States 



• Two states with the same input conditions: 
 1. provides same outputs. 
 2. provides same corresponding next state.  

They are called equivalent states. 

 

• If the a redundant state is found, then it can 
be eliminated.   

 

 

 

 

 

 

6 

Concept of Equivalent States 



Inspection 
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Could you find 
redundant states 
from the state 
diagram? 
 
Please derive the 
state table from the 
state diagram 



Inspection 
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Inspection 
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Further reduce? 
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Partitioning 
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Partitioning 



Partitioning 
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SA  Group 1, 1 

SB  Group 1, 2 

SE  Group 1, 2 

Sc  Group 2, 1 

SD  Group 2, 1 



Partitioning 
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Partitioning 
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Final State Table 



Implication Table 
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Implication Table 
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Implication Table 
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Implication Table 
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Implication Table 



Implication Table 
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Implication Table 
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Implication Table 
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Implication Table 
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Complete the implied pairs for all blocks without cross  .  



Implication Table 
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Cross out the pair-state if 
they are identical  



Implication Table 
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Check the pair-state output. 
If the output is located at the 
correct block, then give a “”.  



Implication Table 
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Check the pair-state output. 
If the output is related to X-
block, then this output should 
be crossed out.  



Implication Table 
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Implication Table 
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Implication Table 
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Implication Table 
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Implication Table 
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Summary of 8.1 

• There are three methods to reduce the state 
table 
- Inspection 
- Partitioning 
- Implication table 

 

• By eliminating the redundant states 
- Minimize the state table 
- Minimize the number of flip-flops 
- Minimize the implementation cost 
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8.2 Sequential Circuit Analysis 

• To analysis a sequential circuit 
- To verify the circuit 
- To determine its state model 
- To obtain its state diagram 
- To obtain its state table 
- To obtain its state equation 
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Analysis Example 
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Analysis Example 
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Analysis Example 



Write the Analysis Table 
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Write the Analysis Table 
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Write the Analysis Table 
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Write the Analysis Table 
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State Table and State Diagram 
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State Equation 
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8.3 Design with Programmable Logic 
Device 
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• Combination logic circuits can be 
implemented using PLDs 

• How about sequential logic circuits? 
PLD with flip-flops inside 

 
Example 
A “1111” sequential recognizer implemented 
using PLD with D flip-flips inside 
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Sequential recognizer implemented using PLD 


