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Design of cascade encoder for large capacity solid-state

storage controller on satellite
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(1. National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China;

2. University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract ; The large-capacity data storage device of spacecraft mainly adopts the solid-state storage based on NAND Flash chip. However, due

to data bit error caused by the single event upset of the space environment and the threshold voltage deviation during memory operation, the data

reliability of the storage device is reduced. According to the physical structure and data structure of the NAND Flash chip, an error detection and

correction coding design with RS(256,252) + LDPC(8192,7154) cascade encoder circuit was proposed, for improving the error tolerance of data

storage devices. Moreover, the method for circuit realizing of the coding algorithm was optimized. The results of modeling simulation and the ground

system testing prove that the solid-state storage controller system has the advantages of low hardware consumption, low power consumption and high

reliability. In addition, the total capacity of the storage system reaches 512 Gb, and the effective data throughput is 700 Mb/s, which can meet the

design requirements of large-capacity data control and high-data throughput for solid state storage controller of spacecraft.
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Fig. 1  Structure of large-capacity solid-state storage system on satellite
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Fig.8 Structure of ground detection system
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Tab. 1

Comparison of hardware resource usage and

performance for coding scheme

PR

(ﬁﬁ;fﬁ SCHR[21] Scwk[ 8] scmk[20] AL
FI4BE

FPGA Virtex =7 Virtex -4 Virtex -2  Virtex -4

%ifh 7% QC - LDPC QC - LDPC RS + LDPC RS + LDPC

TR 68544 8176 9216 8176
ik 0.96 7/8 7/8 7/8
Slices 11154 7639 4697

FlipFlops 72701 11 154 8808 13 271
LUTs 65861 13096 13520 10 496
Power >7 W 2.7 W

AT 8 1 18 4

il /MHz 100 200 125 200

SNR
(X108 5.4 4.5 3.6 3.6
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