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Abstract

This paper describes an implementation of radix-4 trellis parallel architecture and backward state transition
control trace back Viterbi decoder, and presents the application results to high speed wireless LAN. The radix-4
parallelized architecture Vietrbi decoder can not only improve the throughput with simple structure, but also
have small processing delay time and overhead circuit compared to M-step trellis architecture one. Based on
these features, this paper addresses a novel Viterbi decoder which is composed of branch metric computation,
architecture of ACS and trace back decoding by sequential control of backward state transition for the
implementation of radix-4 trellis parallelized structure. With the proposed architecture, the decoding of variable
code rate due to puncturing the base code can easily be implemented by the unified Viterbi decoder. Moreover,
any additional circuit and/or peripheral control logic are not required in the proposed decoder architecture. The
trace back decoding scheme with backward state transition control can carry out the sequential decoding according
to ACS cycle clock without additional circuit for survivor memory control. In order to evaluate the usefulness,
the proposed method is applied to channel CODEC of the IEEE 802.11a high speed wireless LAN, and HDL
coding simulation results are presented.
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