
VHDL Adder Subtractor 
Example

Last updated 3/25/26



2 © tjCPE 1500

VHDL Adder / Subtractor Examples

• You work for Google and are designing hardware 
for a new high precision factory thermostat.

 Inputs: Current temperature (? bits)

   Desired temperature (? bits)

 Outputs: Delta temperature (? bits)

   Heat / Cool / Off

N

N

N

2 or 3 ???

current T

desired T

delta T

heat / cool / off
encoded or not-encoded ?
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VHDL Adder / Subtractor Examples

• First attempt
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VHDL Adder / Subtractor Examples

• First attempt - Fails
• current = -7

• desired = 2

• delta = 2 –(-7) = 9 → heat

 but 9 in 4 bit signed is really -7 → cool   -- incorrect
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VHDL Adder / Subtractor Examples

• Second attempt
• Need to make the delta signal big enough to hold
• (-8) - 7 to 7 – (-8) → 1 bit bigger
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• Second attempt
• current = -7

• desired = 2

• delta = 2 –(-7) = 9 → heat - correct

VHDL Adder / Subtractor Examples
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VHDL Adder / Subtractor Examples

• RTL (mathematical model)

< 1:     bit(1) → 1
else     bit(1) → 0

< 0:     1
else     0

if bit(1) = 1
     bit(0) → 0

if bit(1) = 0
    if <0
        bit(0) → 1       not <1 and not < 0 → greater than 0
    if not <0
        bit(0) → 0       not < 0 and <1 → must be 0
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