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VHDL Data Registers

• Register
• Collection of n Flip-Flops

• Configured in parallel

• Common clock, set/reset, enable

• Stores an n-bit state variable
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VHDL Data Registers

• Registers are collections of Flip-Flops

• Registers are created by creating code that 
conforms to the Flip-Flop synthesis template

process (clock signal)
   begin
      if(clock edge detection) then  
         actions
      end if;
   end process;

note:
- here the else is not required 

because the synthesizer 
recognizes the edge detection

- you can include an else for clarity
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• 4 bit data register 
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• 4 bit data register 
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• 4 bit data register - testbench 
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• 4 bit data register - testbench 

VHDL Data Registers

rstb → no action

Q follows D on rising edges

test restarts
readable
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• N bit data register 

VHDL Data Registers

generic section 
-       defines N
- defaults N to 8
- can be overwritten when instantiated

Vector sizes now defined with N

(others => ‘0’) used since N can change
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• N bit data register 
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• n bit data register - testbench 
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• n bit data register – testbench
• Default for the nbit register is 8 bits

• Instantiated a 4 bit version 

VHDL Data Registers

rstb → no action

Q follows D on rising edges

test restarts
readable
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• Data Register Enhancements
• Asynch/synch reset, set

• Clear

• Load

• Preload

• Enable 

VHDL Data Registers
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