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Outline
• Synthesis of Synchronous Sequential Circuits

Digital Logic Design:  Sequential 4
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Synthesis
• Design a sequential circuit

• Steps
◦ Specification of the required behavior
◦ Create state diagram/state table
◦ Determine the number of flipflops
◦ Determine the type of flipflops
◦ Find combinational logic to produce output
◦ Find combinational logic to produce next state



Sequential Circuit: 
Specification

(a) Completely specified circuit

(b) Incompletely specified circuit
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Synthesis: State Assignment
• Assign codes to each state

◦ A :00
◦ B : 01
◦ C : 11
◦ D: 10

(a) Completely specified circuit

(b) Incompletely specified circuit
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Synthesis: Input Assignment 
• Assign codes to each input

• Already done here!

(a) Completely specified circuit

(b) Incompletely specified circuit
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Synthesis: Input Assignment:
Sample
• Assign codes to each input

◦ U:1
◦ D:0



Synthesis: Output Assignment
• Assign codes to each output

• Already done here

(a) Completely specified circuit

(b) Incompletely specified circuit
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Synthesis: Input Assignment:
Sample
• Assign codes to each output

◦ a: 00
◦ b: 01
◦ c: 11
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Synthesis: Transition Table
• Output: z = g (x, y)

• Excitation: Y = h (x, y)

(a) Completely specified circuit

(b) Incompletely specified circuit
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Synthesis: Output 
Simplification
• Simplifies output

◦ Output: z = g (x, y)
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Synthesis: Transistor Selection
• Determine the number and types of Flip flops

◦ Excitation: Y = h (x, y)
◦ Number of states
◦ Two FF
◦ Select D
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Synthesis: Simplification
• Find and simplifies h

◦ Excitation: Y = h (x, y)
◦ Select D
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Synthesis: Simplification 
(cont’d)
• Find and simplifies h

◦ Excitation: Y = h (x, y)
◦ Select D
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Synthesis: Simplification 
(cont’d)
•Find and simplifies h for y2

◦ Excitation: Y = h (x, y)
◦ Select D
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Synthesis: Simplification 
(cont’d)
•Find and simplifies h for y1  and y2

◦ Excitation: Y = h (x, y)



Synthesis: Realization
• Output: z = g (x, y)

• Excitation: Y = h (x, y)



Design a Counter
• Design a synchronous bidirectional counter 

◦ Input !" ∕ $%&' (!")
◦ !" =1 => Counting upward
◦ !" =0 => Counting downward



Design a Counter: Step1
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Design a Counter: Step1
Present State
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Design a Counter: Step1
Present State
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Design a Counter: Step1
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Thank You 
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