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Optimal design of Reed-Solomon parallel syndrome computation
with shifted polynomial basis

Zhang Liang, Wang Zhigong, Hu Qingsheng
(Institute of RF- & OE-ICs, Southeast University, Nanjing 210096)
Abstract
The research on optimization of Reed-Solomon (RS) parallel syndrome computation was conducted. The expressions
for parallel syndrome computation when the codeword length is and is not exactly divided by the parallel factor were de-

rived, and their corresponding circuits were designed. In consideration of the circuit complexity increment caused by the

parallel design, an improved parallel syndrome computation architecture with the reduced complexity was proposed by

transforming the syndrome expression properly and representing the production of the multiplier, in the shifted polynomial

basis. In this architecture, the complexity of the multiplications is reduced by removing the multipliers in the inputs of
the adders, and the complexity of the additions is diminished by decreasing the overlapped basis. The experimental re-
sults show that the hardware complexity can be reduced by 40% in the design of the RS(2040,2024) and RS(255,239)
codes with the parallel factor of 8, and the hardware complexity can be reduced by 64% in the design of the RS(2040,
2024) codes with the parallel factor of 64.
Key words: Reed-Solomon (RS) decoder, parallel syndrome computation, shifted polynomial basis, low-cost ar-

chitecture
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