Using Booth’s Algorithm for Signed
Multiplication
1.Booth’s Algorithm
[image: ]
2.Booth’s Algorithm (Procedure)
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Input multiplier and multiplicand are N bits
Output product is 2N bits

3 registers used, A, S, and P. All are 2N+1 in size
The leftmost N bits of A are set to input 1, the
N+1 rightmost bits are set to 0

The leftmost N bits of S are set to the 2’s
complement of input 1, the N+1 rightmost bits
aresetto 0

The leftmost N bits of P are set to 0, the bits from
Ntolaresettoinput 2,andbitQissetto0
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Loop through N times:

— Add A to P if the 2 LSBs of P are “01”
— Add S to P if the 2 LSBs of P are “10”
= Dolnothing otherwise

— Sign shift P by 1 bit to the right

* The leftmost 2N bits of P are the product
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Booth’s Algorithm Architecture
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5-bit Multiply Example

* input 1 =(10100), =-12
* input 2 =(01101),=13
e -12 ¥13 =-156
B P N L

10100000000 01100000000 00000011010  (P+S) Shift
10100000000 01100000000 00110001101  (P+A) Shift
10100000000 01100000000 11101000110  (P+S) Shift
10100 000000 01100000000 00100100011  Shift
10100000000 01100000000 00010010001  (P+A) Shift
10100000000 01100000000 11011001000 Result
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State Maéhihé
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