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Registers

These slides review the design for several types of 
registers

Upon completion: You should be able to design 
generic sized registers with various control 

capabilities 

(synchronous and asynchronous set/clr/rst/…)
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Registers

• Registers are created by creating code that 
conforms to the template

• A Flipflop is the simplest register: 1-bit register

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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Registers

• D-FF w/ asynchronous rstb

Most of our designs will use DFFs with an asynchronous reset

Data Path designs will use DFFs with no reset

outside the
rising_edge

→ asynchronous

inside the
rising_edge

→ synchronous
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Registers

• D-FF w/ synchronous set, rstb, en

Note: there is an 
inherent priority 
in this design

Note rstb, set, and 
en are NOT in the 
sensitivity list
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Registers

• D-FF w/ synchronous set, rstb, en

priority
rstb >  set  >  en
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Registers

• Register
• Collection of n Flip-Flops

• Configured in parallel

• Common clock, set/reset, enable

• Stores an n-bit state variable

D Q

QB

EN

RSTB

D Q

QB

EN

RSTB

D Q

QB

EN

RSTB

clk
rstB

LOAD

Dn-1

D1

D0 Q0

Q1

Qn-1

D Q

QB

EN

RSTBD[n-1 : 0] Q[n-1 : 0]

D Q

QB

EN

RSTBn n
n bit wide bus

n-bit register

signal indices n-1 down to 0



8 © tjEE 3921

• N bit register 

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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Registers

• Shift Register

• Shift a series of bits within a register

• sel[0]: shift right / left

• sel[1]: shift / no-shift
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• Shift Register – n
• D shifts in from left or right

Registers
Why do
I need 
this

Why do
I need 
this
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Registers

• Shift Register - n
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Registers

• Shift Register - n

testbench 
generic

(only set once)

module
generic

(set by TB)
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Registers

• Shift Register - n
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Registers

• Shift Register
reset no shift 1 in , shift left

0 in , shift left 1 in , shift right

0 in , shift right


