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Unsigned Binary Multiplication

Multiplicand
Moo + « ]M,,J

n-Bit Adder Add Shift and Add
Control Logic
| ‘ Shift Right J T
A — —
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How it works

e Consider a positive multiplier consisting of a block
of 1s surrounded by 0s. For example, 00111110.
The product is given by :

Mx"00111110"=Mx (2 +2'+2°+2°4+2") = M x 62
e where M is the multiplicand.

e The number of operations can be reduced
to two by rewriting the same as

Mx"01000000-10"=M x (2°-2")= M x 62.

e Note that:
2" 4 2n-1 4 420k = 2n+l _ In-k

How it works

e So, the product can be generated by one
addition and one subtraction

e In Booth’s algorithm

—perform subtraction when the first 1 of the
block is encountered (1 - 0)

—perform addition when the last 1 of the block
is encountered (0 - 1)

e (1-0)and (0 - 1) are observed from
Qo — Q.; (see previous example)
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Real Numbers

e Numbers with fractions

e Could be done in pure binary
—1001.1010 = 23 + 20 421 4+ 2-3=9,625

e Where is the binary point?
_ Ot O o=\
e Fixed?

= U bk |4 £ C ,
—Very limited . { / oS o)t

¢ Moving? L.
—How do you show where it is?
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IEEE 754 Formats

sign

bit <48 bils—p—g 23 bits
\T biased :
fraction

exponent

(a) Single format

52bits -

sign .
bt 1 bits{ e
biased
exponent

fraction

(b) Double format
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