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• Unsigned Addition
• Overflow – Interpretation

1  0 0 0     

 1010
+ 1001

10011

4 bit unsigned binary

Overflow

19 does not fit in 4 bit unsigned

Result in 4 bits is 3
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• Unsigned Addition
• I/Os must be converted to/from unsigned to allow 

addition
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• Unsigned Addition
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• Unsigned Addition
• Wrapping on overflow

15 + 1 wraps to 0

13 + 5 wraps to 2

11 + 13 wraps to 8
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• Signed Addition
• Overflow – Interpretation

 
1  0 1 1     

 1011
+ 1011

10110

4 bit signed binary

Overflow

MSB Carry-out ≠ carry-in

Result in 4 bits is 6
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VHDL Adders/Subtractors

• Signed Addition
• I/Os must be converted to/from signed to allow addition
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• Signed Addition
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• Signed Addition
• Wrapping on overflow

7 + 1 wraps to -8

5 + 5 wraps to -6

-5 + -5 wraps to 6
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• Unsigned Subtraction
• Wrapping – Interpretation

   0111
-  1011
01100

4 bit unsigned binary

Wrap

-4 does not exist in 4 bit unsigned

Result in 4 bits is 12
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• Unsigned Subtraction
• I/Os must be converted to/from unsigned to allow 

subtraction
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• Unsigned Subtraction

Note – this is not an obvious model
             more info in ELE3510
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• Unsigned Subtraction
• Wrapping

2 - 3 wraps to 15

5 – 8 wraps to 13

6 - 12 wraps to 10
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