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VHDL> Sequential Code 

 PROCESSES, FUNCTIONS, and PROCEDURES are executed 

sequentially. 

 any of these blocks is still concurrent with any other statements 

placed outside it. 

 with it we can build sequential circuits as well as combinational 

circuits. 



VHDL> Sequential Code 

 IF, WAIT, CASE, and LOOP. 

 VARIABLES restricted to be used in sequential code. 

 



VHDL> PROCESS 

 A PROCESS must be installed in the main code. 

 

 executed every time a signal in the sensitivity list changes. 



VHDL> PROCESS 

 initial value is not synthesizable. 

 

 monitoring a signal (clock, for example) is necessary. A common 

way of detecting a signal change is by means of the EVENT 

attribute. 

  For instance, if clk is a signal to be monitored, then clk’EVENT 

returns TRUE when a change on clk occurs (rising or falling 

edge).  



VHDL> PROCESS 

 IF statement: 

 



VHDL> IF statement 

 One-digit Counter #1 

 1-digit decimal counter (0  9  0). 

 



VHDL> IF statement 

 One-digit Counter #1 

 1-digit decimal counter (0  9  0). 

 



VHDL> IF statement 

 4 bit Shift Register: 

 



VHDL> IF statement 

 4 bit Shift Register: 

 



VHDL> WAIT statement 

 WAIT statement: (inside Process) 

 the PROCESS cannot have a sensitivity list when WAIT is 

employed. 

 



VHDL> WAIT statement 

 WAIT statement: 

 the PROCESS cannot have a sensitivity list when WAIT is 

employed. 

 



VHDL> WAIT statement 

 WAIT ON: 

 

 

 

 

 

 

 

 

 

 

 WAIT FOR is intended for simulation only (waveform generation for 
test-benches). Example: WAIT FOR 5ns; 



VHDL> WAIT statement 

 Home Works: 

 DFF with Asynchronous Reset #2, Page 99. 

 One-digit Counter #2, Page 99-100. 

 

 



VHDL> CASE statement 

 CASE statement: 



VHDL> CASE statement 

 CASE statement: 

 

 CASE statement (sequential) is very similar to WHEN 

(combinational) 

 

 keyword OTHERS is often helpful. 

 Another important keyword is NULL (the counterpart of 

UNAFFECTED), which should be used when no action is to take 

place. 

 CASE allows multiple assignments for each test condition. 



VHDL> CASE statement 

 Two-digit Counter with SSD Output: 



VHDL> Two-digit Counter with SSD 

 



VHDL> Two-digit Counter with SSD 

 



VHDL> Two-digit Counter with SSD 

 



VHDL> Two-digit Counter with SSD 

 



VHDL> Examples  

 Generic Decoder: 

 If ena = ‘0’, then all bits of x should be high; otherwise, the output bit 

selected by sel should be low. 



VHDL> Examples  

 Generic Decoder: 



VHDL> Examples  

 Gray code counter: 


