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Multiplication

O Example: 1100 : 12
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L M x N-bit multiplication
— Produce N M-bit partial products

multiplicand
multiplier

partial
products

product

— Sum these to produce M+N-bit product
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General Form

 Multiplicand:

Y = (Y1 Ymzs -0 Yo Yo)

O Multiplier: X = (Xpgo1s Xpge2s -5 X1, Xg)
M1 N-1 N-1M-1
. _ i i _ i+j
O Product: P= E y;2 E X2 |= X y,;2
Jj=0 i=0 i=0 j=0
s A ¥ ¥ Yy Yo multiplicahd
o K, X X, X, X, multiplier
Xo¥e MW, Ko¥r XMp KM, KW
HWe MWy H¥a H¥e X, MW
LS A S P S partial
H¥e  Ma¥y  Ma¥:  Ha¥a XY, Xl prm:lucts
X-IyB }(‘}I 4 X4Y3 xl“'? xly 1 }(‘}I o
H¥e MWy M¥a MY, MY XY
Pu Py Ps P. P, B Po By Ps R P R product
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Dot Diagram

L Each dot represents a bit

. x,

multiplier =

(0900000000008 8 0 B«
ooesesssssveseee o«

eoocssoessesees e«
oo csseocssesneses s«
XX I I I I I rrrxrarc
I XTI I I I
I I Y Y™
ooooossesessen e e«
ITXrTETrrrrrrrrrrI s
eooeseosseeneneee s«
eeessosssneseeee e«
X ITI T Y I I rrraxirs
OO I I I rrrrrr i o
I I rrrrrrc

partial products
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Array Multiplier

¥y ¥
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Rectangular Array

O Squash array to fit rectangular floorplan

¥z ¥z ¥y ¥n
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