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1 Digital System Design with High-Level Synthesis in FPGA 

 

A combinational circuit is a logic circuit whose output only depends on the current logic values on its 

input. 

 

 

 

𝑦(𝑡) = 𝑓(𝑥(𝑡)) 

The output of a sequential circuit is a function of the current and past logic values on its input. 

 

 

 

 

𝑦(𝑡) = 𝑓(𝑥(𝑡), 𝑥(𝑡 − 1),…𝑥(𝑡 − 𝑖), … ) 

Therefore, sequential circuits require some memory to save the past input data that have an impact 

on the current output. 

Combinational 

circuit 
 

… , 𝑥(𝑡), … 𝑥(2), 𝑥(1), 𝑥(0) 

Sequential 

circuit 
 

… , 𝑦(𝑡), …𝑦(2), 𝑦(1), 𝑦(0) 

… , 𝑥(𝑡), … 𝑥(2), 𝑥(1), 𝑥(0) 
… , 𝑦(𝑡), …𝑦(2), 𝑦(1), 𝑦(0) 


