L FH1H
20131 H

LR I PN S

Journal of University of Electronic Science and Technology of China

Vol.42 No.l
Jan. 2013

FTFFIRE R &It E FRIAEIEF A
WKiRR , 2 i, BAEE

(FEBFABE AR THT ST AR 5 R AT LR Jba WHEX 100029)

[HZE] REETFENEENNHEFRIARBRR(CSE) AiERD B Rh TR (FIR) RS IERR S IETE. %25
FEBEEENENRIUTERFREAR | REERTENENERFRA | BINASEERNRHER TINS5
I B ZAEETFITEEEIEN | AT REREREEINER S EZHRDLS0%NEFee T E. FXTaSik
RMERTFRIEN | NMBT —RERENEMERIRE. SCRERRER | Zh AR TFEEINH-CSERAFIIRID46%
AIER ERERRIAR 69%HITHAE ; #RI T V-CSEF AR 45% A EE B ERRLAN 68 %AITHAE.

X 8 1a A HETFHRENBR: FIRIEKES, TEEREGEE, SNEEN

FESAES  TNIII XHAARERS A doi:10.3969/j.issn.1001-0548.2013.01.012

New Common Subexpression Elimination Method
for FIR Filter Design

ZHANG Zhen-dong, WU Bin, and ZHOU Yu-mei

(Institute of Microelectronics of Chinese Academy of Sciences Haidian Beijing 100029)

Abstract A common subexpression elimination (CSE) method based on identical weight criteria is presented
to reduce silicon area and power of finite impulse response (FIR) filters. The novelty of the method is twofold.
Firstly, it only requires a few small size adders by selecting subexpressions composed of identical weight
coefficient bits and then eliminating common subexpressions of different weight. Secondly, it utilizes the folded
direct-form structure instead of the widely used transposed structure, thus approximately 50% registers can be
reduced when compared with conventional methods. In order to find the optimum common subexpressions, a
matrix search process with low complexity is introduced. Implementation examples show that our method offers an
average reduction of 46% cell area and 69% power consumption over the existing H-CSE method, and an average
reduction of 45% cell area and 68% power consumption over the V-CSE method.

Key words adders; common subexpression elimination; finite impulse response (FIR) filters;
direct-form structure; identical weight criteria
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