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Fig. 1  Opverall architecture of the partial parallel
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Fig.2 BER performance and average iteration number
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Fig. 3 Architecture of calculation unit of the decoder
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Design and implementation of WIMAX LDPC code decoder based on FPGA

WANG Xiu-min®, ZHANG Yang, FU Juan, WANG Yao

( College of Information Engineering, China Jiliang University, Hangzhou 310018, China )

Abstract: A partial parallel low density parity-check (LDPC) code decoder architecture based on
turbo decoding message passing (TDMP)-normalized minimun sum (NMS) algorithm is proposed,
which can not only achieve a convergence speed as high as TDMP algorithm, but also possess the
easy-to-implement advantage of NMS algorithm while keeping a good bit error rate (BER)
performance. The decoder supports the decoding of LDPC code of any code rate and code length
defined in WIMAX standard. A barrel shifter-based shuffle network is designed which enables the
decoder to support all the 19 code lengths. A dynamic iteration stopping criterion suitable for TDMP
algorithm and its simplified version is employed with which the decoder can adjust the iteration
number according to the decoding state adaptively. Experimental results show that the schemes

proposed reduce the hardware cost as well as improve the throughput of the decoder effectively.

Key words: WIMAX; low density parity-check (LDPC) code decoder; field programmable gate array
(FPGA); TDMP; normalized minimum sum (NMS) algorithm



