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Design of Mode Configurable NAND Flash BCH Decoder

XIE Rong-fang', LI Zi-fu’, YE Song'
(1. College of Communacation Engineering,Chengdu University of Information Technology, Chengdu 610225, China;2. Institute of Mi-
croelectronics of the Chinses Academy of Sciences, Beijing 100049, China)

Abstract; Aiming at the reliability and lifetime of the NAND Flash memory, a mode configurable BCH decoding circuit
structure is implemented. The structure achieves three modes of (8640,8192,32), (8416,8192,16), (8304,8192,8)
BCH decoding circuit which can be configured according to the memory bit error rate( BER) , the power consumption is
reduced by rationally configuring the internal resources of the decoding circuits. The decoder solves syndromes by re-
mainder, and adopts simplified inversionless Berlekamp Massey ( SiBM) iterative algorithm and Constant Finite Field
Multiplier (CFFM) in the parallel Chien search algorithm. Compared with the single mode of BCH code (8640, 8192,
32), the proposed design which significantly reduces the power consumption in the case of low BER decoder sacrificing
only a few hardware resources consumption. For the optimized BCH decoder of error correcting capability t=8, the Syn-
drome structure, Chien search structures are of 49. 1% ,64.9% power saving. And for the BCH decoder of t=16, the
power saving are 34.0% and 42.4% respectively. The decoder is based on the Xilinx Zynq series chip and the circuit
simulation and verification is done by Xilinx Vivado.

Keywords : microelectronics and solid state electronics ;integrated circuit; NAND Flash ;mode configurable ; BCH decod-

er;low power



