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Optimization and FPGA Implementation of Efficient LDPC Decoder

Xue Wen, Yu Hai, Wang Jianxin, Shu Feng

(School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing, 210094, China)

Abstract: A discrete density evolution algorithm for Turbo decoding message passing( TDMP) decoding
algorithm is proposed to solve the problem of fixed parameter selection in efficient LDPC decoder design.
By using the discrete density evolution algorithm, the modification factors and the quantization precision
in the decoding algorithm are optimized. Compared with the traditional method, the efficiency is greatly
improved and the effect is significant. Experimental results show that the performance of the optimized
fixed-point decoder is only about 0.1 dB worse compared with the pure floating-point simulation. In the
structure design of the decoder, a P-message circular memory structure based on distributed RAM is pro-
posed. Compared with the traditional memory structure based on register and Benes network, the re-
source consumption is obviously decreased. The hardware implementation and test on FPGA platform of
Xilinx company show that it has some advantages in terms of resource consumption and throughput com-
pared with the same kind of decoder, and it is an efficient LDPC hardware decoder.

Key words: quasi-cyclic LDPC code; Turbo decoding message passing(TDMP) ; discrete density evolu-

tion; layer message processing unit(LMU) ; P-message cyclic memory
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Fig. 14 Read and write bypass timing diagram
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Fig. 15 Verify waveform on FPGA platform of layer message processing unit
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Fig. 17 Comparison of bit error rate

between floating-point simu-

lation and FPGA decoder
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