0254-6124/2015/35(1)-064-05 Chin. J. Space Sci. =R A5 24|

Han Jianwei, Feng Guogiang, Yu Yongtao, Ma Yingqi, Shangguan Shipeng, Chen Rui, Zhu Xiang. Analysis of single-event effects
rate of K6R4016V 1D chips applied in low Earth orbit (in Chinese). Chin. J. Space Sci., 2015, 35(1): 64-68, d0i:10.11728 /¢jss2015.01.
064

K6R4016 V1D i R FERHI BB & &
B R R SRR B 53 H

HEMm HER fKEF SHER
EEEE K F K A
(FEREBEE RS SN AR AL dLE 100190)

W F PR KRR T 2011 4 11 A 9 B R EE AN ORISR KSR HER
1 (LEO), HJFE T 159 min JFHRMESTERUR SIHLA KBHARBE M, BABMTRIZ. Wik /R
N, FEUR TR B TFEHREE AR T EEGTENAEES M, SBE TN ER IS EREN XM=
(] 48 ST~ S e A A st [ P BB . (SEE) 580 LEO #5802 2R3 9 S AR IA . A SCAR BB T Wi
KB R A Z A E B, JidZimAntaE, 08 T K6R4016V1D i A 7EARH BRE 12170 v] fE 18 2 i 23 6] 48
SRLF 5 R B RV RIBIUR, 3-5 T BR300 T BORa A i 3k B0 25 J 80 v RE .

K WA, KEBIIE, K6RA016VID i Fr, BRI R0V

PESES P353

Analysis of Single-event Effects Rate of K6R4016V1D
Chips Applied in Low Earth Orbit
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(Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100190)

Abstract Russia’s Mars probe Phobos-Grunt together with China’s first Mars probe Yinghuo-1
were launched into Low Earth Orbit (LEO) on November 9, 2011. Unfortunately, the main probe
failed to fire its thrusters and transfer its orbit as planned after 159 minutes, eventually the trip to
Mars was terminated. The most likely cause of the accident investigated by Russian Space Agency
(RSA) was that RAM chips in onboard control computers worked wrong when hit by cosmic heavy
charged particles, which sequently led to the two computers restart and eventually disturbed the
probe totally. However experts on satellite radiation hardness casted lot of doubt on the statement

that LEO probe can be effected by Single-Event Effects (SEE) resulting from space radiation particles
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in so short period of time. Based on information of the victim RAM components disclosed by RSA,
experiment tests and calculations were performed for K6R4016V1D chip to predict SEE rate when
applied in LEO. Finally, possibility for SEE to cause the failure of Phobos-Grunt probe was discussed.
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Table 2

SEL rate of K6R4016V1D chip in LEO of Phobos-Grunt probe
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