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FPGA implementation of a high-throughput memory-efficient LDPC
decoder
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Abstract

Based on the Turbo-decoding algorithm, a high-throughput memory-efficient
decoder is proposed for a class of regular (r, ¢)-LDPC (low-density parity-check)
codes. Compared to the traditional sum-product decoding algorithm, the Turbo-
decoding algorithm decodes several packets in parallel, each of which is decoded
by a parallel structure, resulting in faster convergence behavior and fewer
memories. To decode a packet with a parallel structure, the LDC code is first divided
into several super-codes. Then, each super-code is decoded by the parallel BCJR
algorithm. To further simplify the inter-structure and the complexity, a modified
coset algorithm is also proposed. An FPGA chip containing 15 parallel decoders for a
regular (r, c)-LDPC code of length1600 has been developed based on the Altera
Stratix EP1S25 FPGA device, which decodes 3 packets in parallel and can achieve a
throughput of50Mbit / s with 20 decoding iterations. <BR>
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