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Tém tit

Trong bai viét nay s& dé xuét mot thiét ké ASIC hiéu qua cao cho bd loc gidm mau. B¢ loc nay duoc két
hop bdi mot b Cascaded Integrator Comb (CIC) va ba bd loc Finite Impulse Response (FIR) dé ti wu vé kich
thude, tbe do va ngudn. Dé thyc hién didu nay, hai ky thuat dugc sir dung: thyc hién kién trac pipelined cho bd
loc CIC va thay thé cac bo nhan trong loc FIR véi cac bd cong, trir va dich bé’mg cach st dung ma hoa Canonic
Signed-Digit (CSD). Kién triic nay di dugc kiém tra thanh cong trén board DE2-115 cua Altera va dugc tong
hop v6i thu vién cong nghé 90 nm bing cac cong cu cua Synopsys. Bo loc ndy c6 thé chuyén ddi mot chudi 1

bit/ sample véi tc dd 210 Mbps thanh mot chudi 20 bit/sample voi hé s6 giam mau 1a 128.

AN ASIC DESIGN OF DECIMATION FILTER USED FOR SIGMA-DELTA ADCS
Abstract

In this paper, an high speed ASIC design of decimation filter is proposed. This filter is composed of one
Cascaded Integrator Comb (CIC) and three Finite Impulse Response (FIR) filters, which is optimized on area
and improved on speed. To do that, two special design techniques are employed: a pipelined architecture for the
CIC filters and a replacement of multiplier in the FIR filter with the adders, subtractors, and shifters by using
Canonic Signed-Digit (CSD) encoding and ASS algorithm. The architecture has been verified successfully on a
DE2-115 board of Altera and has been implemented as an ASIC in 90 nm CMQOS technology by Synopsys tools.
The maximum frequencies of the input bitstream are 210 MHz and 500 MHz when implementing in FPGA and

ASIC, respectively.
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