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Abstract

This paper presents a iterative Bose-Chaudhuri-hocquenghem (i-BCH) code and its high-speed decoder architecture for
100 Gb/s optical communications. The proposed architecture features a very high data processing rate as well as excellent
error correction capability. The proposed 6-iteration i BCH code structure with interleaving method allows the decoder to
achieve 9.34 dB net coding gain performance at 107 decoder output bit error rate to compensate for serious transmission
quality degradation. The proposed high-speed i-BCH decoder architecture is synthesized using a 90-nm CMOS technology.
It can operate at a clock frequency of 430 MHz and achieve a data processing rate of 100 Gb/s. Thus, it has potential
applications in next generation forward error correction (FEC) schemes for 100 Gb/s optical communications.
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Table 1. Implementation result and performance
comparisons.
1.3-CBCH L-CBCH H-CBCH Proposed
Design decoder decoder decoder i-BCH
[12] [13] [14] decoder
Redundancy | g goq 6.81% 6.69% 6.69%
ratio
Iteration 3 2 6 6
NCG at
10" output 8.99 8.91 9.19 9.34
BER (dB)
Gate count | 2,781K 1,928K 3,732K 1,558K
Technology 90-nm 90-nm 90-nm 90-nm
Clock rate .

(Hz) 320 430 430 430
ngtﬁl 8,148 5082 | 16,326 | 25,137
(Caloedfsy) (25.5ms) | (11.8ms) | (38.0ms) | (58.4ms)

Throughput
(Gb/s) 81.9 110.1 110.1 110.1
o W& 4es FAsAth NCGE ITU-T G975.100
4ol so} Qi okeje] AN Haste] AEF,
-1
NCG = 20logiof erfc (2Bre)]
-1
-20logiof erfc “(2Bin) ]+10logioR (7)
where B = 2 BER, Bin = 92BER, R = #3&
a3 1394 E 4 9l%o] BERY F4o] Linearst

(1774)
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