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Array Structure for Asynchronous Low Power Multiplier
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Abstract

In this paper, a new parallel array structure for
the asynchronous array multiplier is introduced. This
structure is designed for a data dependent asynchro-
nous multiplier to reduces power which is wasted in
conventioanl array structure. Simulation shows that
this structure saves 30% of power and 55% of
computation time comparing to conventional booth
encoded array multiplier.
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[3 1] Data pattern of multiplication

benchmark Average bit length
Architecture
program multiplicand multiplier
lisp 5.323 8.000
SPARC gee 5.805 3.668
—
iipeg 7.689 11.236
lisp 1.535 0431
gee 6.692 9.353
Simplescalar perl 0.006 4005
g0 3.703 4.404
ksim 11.430 12.876
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(a) conventional agray structure (b) teft to right scheme array

{28 11 Power consumption in array structure
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{c) short multiplicand
and long muitiplier

{b) short multiplicand
and short multiplier

(a) long multiplicand
and short multiplier

[Z28 2] Properties of Left to Right Scheme
Upper argay

Ower array
SB of Multiplie
S8 of Multiplie SB of Mumphe

Merge

{13 3) Parallel array structure
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Switching activity

B without encoding
M Booth encodin

Switching percentage

lisp gce iipeg lisp gec perl go ksim
SUN SPARC Simplescalar

[1¥ 6] Switching activity
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(28 7] Data pattern of gcc(benchmark)

W Switching
W calculation time

Asymmetric aray
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[719) 8] Asymmetric array structure
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