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Abstract

In this paper, we present a cost-effective architecture of high-speed soft-decision Viterbi decoder for Multi-band
OFDM(MB-OFDM) systems. In the design of modem for MB-OFDM systems, a parallel processing architecture is
generally used for the reliable hardware implementation, because the systems should support a very high-speed data rate
of at most 480Mbps. A Viterbi decoder also should be designed by using a parallel processing structure and support a
very high-speed data rate. Therefore, we present a optimized hardware architecture for 4-way parallel processing Viterbi
decoder in this paper. In order to optimize the hardware of Viterbi decoder, we compare and analyze various ACS
architectures and find the optimal one among them with respect to hardware complexity and operating frequency. The
Viterbi decoder with a optimal hardware architecture is designed and verified by using Verilog HDL, and synthesized into
gate-level circuits with TSMC 0.13um library. In the synthesis results, we find that the Viterbi decoder contains about
280K gates and works properly at the speed required in MB-OFDM systems.
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2lojef 2t
Table 1. Parameters for estimaton of hardware
complexity and speed of Viterbi Decoder.
sSepae | radix-2' | radix-4* | radix-16
S 64 64 64
N 2 4 16
m 4 2 1
Capp 200 300 400
Ceomp 80 120 160
Cep 70 100 200
Crec 30 40 60
Sn 8 8 8
L 12 12 12
G 10 10 10
Tapp 2.0 2.8 35
Teomp 0.2 025 0.3
Ter 0.7 0.7 07
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Fig. 8. Comparison of ACS structures with respect to

hardware costs and speed.
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