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Abstract

This paper proposes a novel low-cost and high-speed Reed -Solomon (RS) decoder based on a
new degree computationless modified Euclid's (DCME) algorithm. This architecture has quite low
hardware complexity compared with conventional modified Euclid’s (ME) architectures, since it can
remove completely the degree computation and comparison circuits. The architecture employing a
systolic array requires only the latency of 2t clock cycles to solve the key equation without initial
latency. In addition, the DCME architecture using 3t + 2 basic cells has regularity and scalability
since it uses only one processing element. The RS decoder has been synthesized using the 0.25um
Faraday CMOS standard cell library and operates at 200MHz and its data rate supports up to
1.6Gbps. For the (255, 239, 8) RS code, the gate counts of the DCME architecture and the whole
RS decoder excluding FIFO memory are only 21,760 and 42,213, respectively. The proposed RS
decoder can reduce the total gate count at least 23% and the total latency at least 10% compared
with conventional ME architectures.
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