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Abstract

In this paper, low-power design and implementation techniques for IMT-2000 interpolation filter are proposed.
Processor technique for DA(Distributed Arithmetic) filter and minimization technique for number of addition in
CSD(Canonic Signed Digit) filter are utilized for low-power implementation. Proposed filter structure consists of 3 blocks.
In the first CSD coefficient block, every possible 4 bit CSD coefficients are calculated and stored. In second processor
block, multiplication is done by MUX and addition processor in terms of filter coefficient. Finally, in third shift register
block, multiplied values are output and stored in shift register. For IMT-2000 interpolation filter, proposed and
conventional structures are implemented by using Verilog-HDL coding. Gate counts for the proposed structure is reduced
to 31.57% comparison with those of the conventional one.
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Table 1. 16bit CSD form coefficients of gl4n]
filter.

O (1 12 13 |4 |5 {6 |7 I8 |9 [10{11]12 {13 |14 {15
ho N
hd N 1 N
h8 1 N 1
hi2 N 3
hl6 1 1 i N N
h20 1 N 1 1 1
h24 N 1 N N
h28 1 N N N
h32 N 1 N
h36 1 N
E 2 JHsth4H|E CSDEe FF

Table 2. possible 4bit CSD types.

%) CSDE 4v|E 9 CSDhE 4HE
112134 & 112134 &
1loji1lo 1.%5 N]J]olINTO 1.5
1{0] 011 115 INJOJOIN] -115
1{0]0]0O 1.0 N|[O]O]oO -1.0
1{0/l0|N|] 085 | NJOlO]| 1] -085
1Jo{N|oO 075 Nlo]1]o0 075
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29 YA v g

hy=-—0.000999 4,=—10.003509 %z;=0.006967

hyy=—0.013675 = 0.033544 Jpy=0.243441

hoy=—0.025467 hey=0.011471 1f3=-—0.005904
h36=0'002957
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