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A New DCT/IDCT Architecture Based on Wallace Trees

LI Tie-jun WANG Ai-ping LI Si-kun
College of Computer National Univ. of Defense Technology Changsha 410073 China
Abstract This paper proposes a Wallace-tree based new DCT/IDCT architecture which does not depend on ROM and multipliers
any more but utilizes low cost adders shifts and 4 — 2 compressors to implement the multiplication-dense DCT/IDCT algorithm.
Designed and synthesized by SMIC 0. 18 pm technology the architecture could achieve 100Mpixels/sec throughout with cost of only
36 141 transistors and 1024 bits transform memory. As a result a far better performance of time series and space is obtained than that of
the existing architecture.
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Tab.1 Partial products based on common subexpressions
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Verilog HDL Wallace DCT/IDCT
Modelsim 6.0 Synopsys Design Compiler SMIC
0.18uml1P5M 3 DCT/IDCT
200MHz
100Mpixels/s 36 141 9035
2 $ DCT/IDCT
Tab.2 The precision analysis of the proposed design for DCT/IDCT

Pixel peak error PPE <1 1

Pixel mean square error PMSE <0.06 0.0140

Pixel mean error PME <0.015 0.0121

Overall mean square error OMSE <0.02 0.0021

Overall mean error OME <0.0015 0.000042

All input data is O ALL INPUT O ALL OUTPUT 0 pass

3 DCT/IDCT
Tab.3 The performance comparison of the proposed design and existing DCT/IDCT architectures
Madisetti 2 3 Guo ©
ROM Wallace
0.8pm 0.35pm 0.6pm 0.18pm
67 000 47 580 50 800 36 141
1024bits
1024bits 512bits 1024bits 1024bits

100 Mpixels/s

35 Mpixels/s

66 Mpixels/s

100 Mpixels/s

4
Wallace DCT/IDCT ROM
4-2 DCT/IDCT
17
36 141 1024bits 100Mpixels/s
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