=1 O AL
AMI T S
=

=

gt X M3} A @
25t 1X12 DCT Z=2AA AA T

Optimization Design Method for Inner Product Using CSHM Algorithm
and its Application to 1-D DCT Processor

FZRM-BHBE
(Tae-Wook Lee + Sang-Bock Cho)

Abstract - The DCT algorithm needs an efficient hardware architecture to compute inner product. The conventional
design method, like ROM-based DA(Distributed Arithmetic), has large hardware complexity. Because of this reason, a
CSHM(Computation SHaring Multiplication) was proposed for implementing inner product by Park. However, the Park’s
CSHM has inefficient hardware architecture in the precomputer and select units. Therefore it degrades the performance of
the multiplier. In this paper, we presents the optimization design method for inner product using CSHM algorithm and
applied it to implementation of 1-D DCT processor. The experimental results show that the proposed multiplier is more
efficient than Park’s when hardware architectures and logic synthesis results were compared. The designed 1-D DCT
processor bv using proposed design method is more high performance than tvpical methods.

Key Words : 44F7] (Multiplier), @43 f % 4}71(Computation Sharing Muttiplier), DCT ZZA A (DCT processor)
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e 0.2778 00 10 00 11 10 00 x, 3x
f 0.1913 00 01 10 00 01 11 x, 3x
g 0.0975 00 00 11 00 01 11 x, 3x
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Table 5 Comparison of logic cells to implement the vector

scalers
Coefficient Bit Park’s Proposed Logic cells
number vector scaler| vector scaler | Reduction(%)

4 414 140 66.18

8 808 324 59.90

12 1164 504 56.70

16 1513 695 54.06

2 20 18% 882 5346
24 2238 1074 52.01

28 2753 1274 53.72

32 3197 1474 53.89

4 743 272 63.39

8 1489 638 57.15

12 2161 998 53.82

16 3121 1381 55.75

20 3781 1720 54.51

4 24 4547 2092 53.99
28 5352 2480 53.66

32 6182 2876 53.48

4 1057 404 61.78

8 2123 952 55.16
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Table 6 Comparison with three types of 1-D DCT processors

ROM-based{ Park's Proposed
DA CSHM CSHM
Input bit 9 9 9
Qutput bit 16 16 16
Logic cells required 1876 1594 1074
Flip—flops required 461 112 112
Clock period 47.9ns 47.Tns 41.1ns
Qperating Freq. 20.87MHz | 20.96MHz | 24.33MHz
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Fig. 7 Simulation waveform of the 1-D DCT processor
using the proposed CSHM
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