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Abstract

This paper proposes a new bit-serial multiplier/divider architecture to reduce the hardware
complexity significantly and to maintain the same number of cycles compared with existing
architectures. Since the proposed bit-serial multiplier/divider architecture does not extend the
number of bits in registers and an adder/subtractor to calculate a partial product or a partial
remainder, the hardware overhead can be greatly reduced. In addition, the proposed architecture can
perform an addition/subtraction and a shift operation in parallel and the number of cycles for N-bit
multiplication and division for the proposed circuits is N and N + 2, repectively. Thus, the number
of cycles for multiplication and division is the same compared with existing architectures. The SliM
Image Processor employs the proposed multiplier/divider architecture and proves the performance of
the proposed architecture.
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Al FA47] 2 ] eBldAE 718 oblgA
off mlaf sh=slol Fyto] w9 Ha A4t = FAF
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2 sl 25719 PE(Processing Element) 3
23 ¢ SliM 2 08 ym EFT A Blo|Be
2 (v8ra) & o]&sled Bl o 55255709 AlolE
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MHzelch 2§ 72 &3 SIM 3o} Abxledt

a3 7. SiM # ApA
Fig. 7. Photograph of the SIiM Chip.

2. SIMD Z2AAMEY F4 2 A
A4k AlelE vl

Table 2. Comparisons with SIMD Processors

for the Number of Cycles.
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DAP[4] 225 560
GAPP[5] 252 459
MGAPI6] 135 -
IMAPI[7] 11 -
VIP{8] 16 448
SliM[12-14] 9 (9 ¥ E) 11 (9 ¥ E)
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