Z=A+B+C+D+E+F+G+H+|
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G4 G3 G2 G1 GO
H4 H3 H2 H1 HO
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;'CSUM BITS A+B+C ) M

(CARRY BITS A+B+C) P !

{_ SUM BITS D+E+F ) N

(CAi?RY BITS D+E+F ) Q |

SUMBITS G+H+l_)i0

v

(CARRY BITS G+H+l ) R

((SUMBITS M+N+0 ) L

(CARRY BITS M+N+0)'S

i (sumBITS P+Q+R )iT

CARRY BITS P+Q+9 Y

<

____________________

(_ SUMBITS S+T+U ) v/

CARRY BITS S+T+U W

(SUM BITS M+N+O )I/

( suMmBITSV+W+L )X

(__ CARRYBITS V+W+L ) v

(" FINALRESULT __ )7

Multipliers Intro

A 10110 22

*B 01101 13
0000

////Tiollo

carry bits 1 00000
;10110

110110

00000

100011110 286

Output width is width of A + width of B

If the multiplier is implemented with CSA

adders it is a 'Wallace Tree’

ABC DEF G HI
birn  iib Fr
n FAs n FAs n FAs
nﬁ'” n'+ n /Zn % n
carry  sum carry  sum carry  sum

Q
22eaY

n FAs nFAs
carry  sum carry  sym
<<1

T
L
U S
n+1l FAs
carry sum
<<?2 <<1 \
Ry
n+3 FAs
carry sum
<<1
Y‘ X
Regular Adder
'z

Delay = 4 Full Adders + regular cleanup adder

Signed Multipliers: Sign extend and remove extra logic

-
A 11111 10110 -10
B 00000 01101 13

11111 10110
00000 00000
11111 10110 |
11111 10110 |
00000, 00000 i

000 00000
0000
0000\ 00000

0000 000
00000 00000 |

00000

1101111110 =-130

Output width is width of A + width of B




