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Abstract

This paper introduces a high~speed Reed-Solomon (RS) decoder, which reduces the hardware complexity, and presents
an RS decoder based FEC architecture which is used for 40Gb/s optical communication systems. We introduce new
pipelined degree computationless modified Euclidean (pDCME) algorithm architecture, which has high throughput and low
hardware complexity. The proposed 16 channel RS FEC architecture has two 8 channel RS FEC architectures, which has
8 syndrome computation block and shared single KES block. It can reduce the hardware complexity about 30% compared
to the conventional 16 channel 3-parallel FEC architecture, which is 4 syndrome computation block and shared single
KES block, The proposed RS FEC architecture has been designed and implemented with the 0.18-gm CMOS technology in
a supply voltage of 1.8 V. The result show that total number of gate is 250K and it has a data processing rate of 5.1Gb/s
at a clock frequency of 400MHz. The proposed area—efficient architecture can be readily applied to the next generation
FEC devices for high-speed optical communications as well as wireless communications.

Keywords : Error correction coding, area-efficient, Reed-Solomon decoder, fiber optic, communications.
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Fig. 9. Die photograph of the fabricated 8-Ch.RS
decoder based FEC chip.
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Table 1. Implementation results of the 16-Ch. RS
decoder based FEC architecture.
Design Proposed Three Serial [5]
-Paralle] [8]
Syndrome 48,800 40,000 60,000
KES 100,400 84,000 280,000
Chien+EC 100,700 240,000 132,000
Total # of Gates 249,900 364,000 472,000
Clock Rate 400 112 625
(MHz)
Latency (Clocks) 473 168 355
Throughput 51 43 80
(Gb/5)
Technology 0.18 (m 0.16 (m 0.13 (m
CMOS, CMOS, CMOS, 1.2V
1.8V 1.5V
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