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Experimental research on space single event effects on homemade SoC device

YANG Rong!, DU Zhuohong!, WANG Qianyuan'?, LI Jiawei', SUN Yi'?,
LU He'?, ZHANG Hongwei'?, MEI Bo'*"
(1. China Aerospace Components Engineering Center; 2. Anti-Irradiation Application Technology Innovation Center,
National Defense Technology Industry: Beijing 100029, China)

Abstract: A certain homemade aerospace SoC device is manufactured by the 55 nm commercial process.
The in-depth analysis of radiation vulnerability of this kind of device indicates that the space single-particle
effects deserve a special attention. In this paper, the heavy ions from the high-energy accelerator are used to
conduct the space single-particle simulation test. It is shown that the LET threshold of the device’s anti-SEL
ability is greater than 81.4 MeV-cmz/rng, which meet the requirement for the inflight application. The device is
sensitive to the single event upset(SEU) effect. The SEU probability under the SCAN chain mode calculated by
the ForeCAST software is 6.80x10™ times per day per bit. So it is necessary to take protection measures against
the single event upset in orbit applications.
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Fig. 2 Circuit diagram of a typical application
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