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(Design of an Efficient Multiplierless FIR Filter
Chip with Variable Length Taps)

FREY BHTH®®
(Sung Hyun Yoon and Myung Hoon Sunwoo)

2 o

B =5 Farey stede] 20)E RATIY 5Ud 715 Fske gl spEe e FAVIE
AHLBER] o RS 729 FIR Ze|3-2 AAR) Aljkel 72+ 9. 7pHAI7)7] $lsled dlofe] aAlg
PZE data-reuse structure$} Al ¥RE Z]¥ recurrent-coefficient schemes *HE-3lHc) o] HPHE 3=
do] =277 HL 2709 8 X 1 MUX, ARFE ¥ 2 x 1 MUXEDRE 8787 oo 7|20 F4 44
FHES} BEZ FUEE o83t FRoll vl5 A8 Alole £F oF 20 % oA E9th FA7E A
3 wHe] FrlE| e AARE A7t 7bedt WedlM o)F AAskE 7o) frElsht B =g FPT Sl
Yl & 7] A3iA bit-serial FTE|ES HE|o] 83} 3§ Alo|Eol TS FEE MRS sfAI3E)
grh Aok Txe Az stede] FUiEN 71E ¥|E by FAAE F2E vle HEy $%F T
kA Zch VHDL 2dg 7889l 08 m SOG(sea-of-gate) 2lo)¥eie]E o]43fe] =] 4 % AE
Ho)d-e pasldct Ao F=t Fubts 77 MHzolw & Alo]E == 9,5077]0]c},

Abstract

This paper proposes a novel VLSI architecture for a multiplieriess FIR filter chip providing
variable-length taps. To change the number of taps, we propose two special features called a
data-reuse structure and a recurrent-coefficient scheme. These features consist of several MUXs and
registers and reduce the number of gates over 20 % compared with existing chips using an address
generation unit and a modulo unit. Since multipliers occupy large VLSI area, a multiplierless filter chip
meeting real-time requirement can save large area. We propose a modified bit-serial multiplication
algorithm to compute two partial products in parallel, and thus, the proposed filter is twice faster and
has smaller hardware than previous multiplierless filters. We developed VHDL models and performed
logic synthesis using the 0.8 tm SOG (sea-of-gate) cell library. The chip has only 9,507 gates, was
fabricated, and is running at 77MHz.
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