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Abstract: A design approach for high-speed digital interface in satellite under space radiation is
proposed to solve the problem that high-speed serial interface chips for space applications are
susceptible to single-particle radiation. Firstly, the worst bit error rate (BER) of the high-speed
serial interface is calculated over the issue of transmission error resulting in single bit error
induced by space radiation. The gain required by zero-bit-error transmission in the radiation
environment is deduced based on the worst BER; and then the coding gain for variable coding
schemes in physical coding sub-layer (PCS) of the high-speed serial interface is inferred by using
the link evaluation model featured with superposed coding gain and radiation interference.
Meanwhile, the compensation effect of coding gain to BER degradation induced by radiation is
evaluated, RS-8B/10B cascade coding is selected as the PCS coding according to the compensation

effect. Finally, a 3. 125-Gb/s radiation-hardened high-speed serial interface chip is designed using

Wk H# . 2019-10-30,  FEHMA: 4BRF(1982—), B . WiHA  FECGEGBES . B . &&= . MtAa T, ZEE&WH.
E R HRFF IS PRI E (61704161 5 i Y Z e 4% & e -1 = 07 ff L WU 6 4 9% B 3T H (31513010412,
[0 £ B T] . 2020-03-09 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20200308, 1211. 002. html



%563

AR KT S THT 16 2 (] 6 M B 0 0 A RO 4 D R B O ik 59

this design approach, and the chip occupies 4. 84 mm?® chip area and consumes 207 mW typical

power. Experimental results with single-particle radiation show that the single-bit error radiation

threshold for the proposed design approach scheme is 9 MeV « cm®/mg higher than that for the

traditional design approach scheme.
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