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Abstract: The single event upset (SEU) of low-Earth-orbit (LEO) satellites has a great impact on the
lifetime and the reliability of the in-orbit satellites. But the in-orbit verification results are few for the SEU of the
internet satellite at a typical polar orbit altitude in the range of 1000 km to 1200 km. This paper analyzes and
processes the SEU record data of the two satellites in-orbit for seven months, and gives the frequency, the area
and the orbital heights of SEUs at different orbital altitudes from 1050 km to 1425 km for the internet satellites. It
is shown that the probability of the in-orbit SEU for the onboard SRAM is about 7.63x 107 bit"-d", and most in-
orbit single event upsets occur in the South Atlantic Anomaly (SAA) area. And it is shown that the reliability of
the LEO internet in-orbit satellites can be effectively improved by strengthening the control of the component
selection, the software and hardware redundancy design and the current limiting of the key components.
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Table 1 In-orbit parameters of the two satellites
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Fig. 1 The onboard computer architecture of the two satellites
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Fig. 2 Frequency statistics of single event upsets of the two
satellites
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Fig. 4 Statistics of the sub-satellite points of in-orbit single
event upsets of satellite B
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Table 3 Statistics of the ratios of single event upsets at
different orbital altitudes of satellite B

e A SEUTE
i | PESEUE T
1050~1150 17.1
1150~1250 16.7
1250~1350 24.8
1350~1425 414

B B 1E 2020 4 3 H 5 1 HiE ), Pz
Hi A B CER %O B 1430.0 km R P& ZE 1067.7 kme.
X0 AR At B TR U v R B R AR 1Y SEU i
TG i, SR wE 5 Fros.

80
— SEAR
70 - = - WE R
60
50
40

30

20

HORLF R FAIS A/ (KA )

10

0 Lo s s s s
2020/02/26 2020/02/29 2020/03/03 2020/03/06 2020/03/09
A3 CGEAED

5 B 2RSS SEU KAEME ST
Fig. 5 Frequency of single event upsets during the orbit
maneuver of satellite B
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