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Design of a Novel Serial United Reed-Solomon Decoder

AN Xiangyu, LIANG Yu, ZHANG Wei

(School of Microelectronics, Tianjin University, Tianjin 300072, China)

Abstract: A novel serial united Reed-Solomon (RS) decoder is proposed to deal with the idle time
that exists in the decoding process of pipeline united RS decoder. To eliminate the idle time in the
pipelining stage, the timing chart of decoder is adjusted to a serial structure. Through the
multiplexing design of decoding modules, a time-sharing mSPCF module is designed to realize
different module functions. The mSPCF module could be utilized both in decoding random errors
and single burst error. Then, a serial united RS decoder based on mSPCF module is proposed and
the delay analysis of the decoder is carried out. Furthermore, the decoder is synthesized by SMIC
0. 13pm CMOS technology library. The simulation results show that compared with the pipeline
united RS decoder, the proposed decoder can reduce hardware resource consumption by about
9.4%. For decoding random errors and single burst error in the range of 6. 2—7. 4 dB SNRs, the
average decoding delay can be reduced by 73.45% and 45. 65%, respectively, and the throughput
can be increased by 236.76% and 64.49% , respectively. In conclusion, the proposed serial
united RS decoder has better performance and more advantages in practical applications.
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