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The Material Parameters’ Effects on Deep Charging

of Satellite Exposed in GEO Orbit

Qiang Peng, Wei Zhi-yong, Fang Mei-hua
(Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China)
Abstract: To evaluate the risk of deep charge, the first thing to know is the orbit the satellites in and the worst
electronic environment the orbit has. Currently, most of the spacecraft’ s work in the magnetosphere and its
main edge, so it is important to study GEQO orbit. The paper has established high — energy electron model
based FLUMIC and has got the worst geosynchronous energetic electron flux levels. Exposed in GEO orbit, e-
lectron transport processes inside the material and energy distribution have been shown in different ways. Using
the model of RIC to get the electric field distribution within the dielectric material and change the parameters of
the material to analyze the material parameters’ effects on deep charging of satellite. To conclude, material

density dose have effect but a little; When the conductivity is higher than 107 Q7'm™'

, deep dielectric char-
ging is no easy to happen; For the material of TEFLON being exposed in GEO orbit, when its thickness gets
to 5mm and the electric field can be 7. 8 X 10" V/m, finally it can be broken.

key words: Geosynchronous orbit; High energy electron spectroscopy; Deep dielectric charging; Internal elec-

tric field; Material parameters
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Electronic Component Validation Method Based on

Space Radiation Detect Technology
SHAO Si-pei, LI Jing-jing, LIU Yong, ZHANG Yu-tu
(Shandong Aerospace Electro— Technology Institute, Yantai 264003, China)
Abstract; Domestically produced electronic component on— orbit radiation effect test is an important way to a-
chieve independence and controllable spacecraft design and manufacture. Many researches about space radiation
effect on electronic component have been done overseas. Different component have been on—orbit validated and
obtained good effects in the domestic. An Single Effect quantified estimation method is introduced based on
space radiation detect technology, the Radiation Parameter and Single Effect Test instrument scheme and on—

orbit test method are presented to give support to domestically produced electronic component on— orbit radia-

tion effect test.

Key Words: Domestically produced electronic component; radiation effect; estimate method

1 3

il

Z5 AR B XA R AR e FOouRR M RE A EE M, HERXARIAMKEN TR SE
t, REXRIERERMKE W RW . FEEGRF LI HEA ETEOTR, B
T AR K MR 2 B AR AR 5 P . XX B P F TSR LR AR R T E Y1
K. EFELHRAERRIERM RS A EVENERETFE, FHFRRUSHEE>STHGE
BRI EERER. B ot ER BRI, ERAVH, BTESERE
BRSO AE" . CHGLREBEVLELTE, SHE¥, B2 CRFATENE
. N T HE5EES 1) 4R 5 PR BT XS 0 AR O 00 4R AT BN SR G DLEE , T Bl a4 (] 4 S R AR 3R
BRSO PR 7E O B S ST R T R XM S HUE B -

=— 6 =



2 EARMFRAK

2.1 ESHRIMR

20 42 50 A, BEE BB GEMER LRI RS, WX REEFRAN, HHIH
O T R B R BB 5 R 2 I AR A T OevE . 20 At B NHARAR, SRR TR BRI
LR JCAS A BR) BRI [ A S AT DG T i M . IR IR AR T M SR i B8 it 55 ik 36 F
Fo BR, BI¥EXERAT IR OEERFENS A EERR - RELERN . FE Bk
2 TR . BPORAE TR EH . T O AR R BRI RO AR e SN IR A AU
58 gk — 2 IR A BT .

20 42 90 8K, KEZFET M NASA Beg#t47T 7 CRRES W H B9BF 78 5 5L, BFRE =
B B 55 X ol L I8 B8 B AR L S IO S K e A T A ) R e K A R
ALIE R FE LR . SOOI S . BRE A B S SC IR AR . B X ROR A% Y U 4
BT I 3 A TR R R R A% . O WUk DA DR LT L T AR X R A R 4
HL AR R4 VHSIC Fl GaAs BB RAM S5 85 fF, 30 H 08 7 B A M REREAT e Pk, [
B R R . AR L SR T R AT R S RO R AT R O OB R A 7R BT A
FMGUE . 70 B PRI H PMOS & % o470 4

EE7E APEX, MPTB, STRV—lc/d Pl HEO R 5| TLE #4171 K8 18R F 300
B2 00 LA B 7 T H T A AT B AT IR, ARAR TR AR . e R B9 B AR T Ll
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Fz1 JC AR I8 E1E R
X o R T &
BHER RAM, VHSIC, SRAM, EPROM, FPGA
a4 A LET #. RTi#., &MF
o e 4 CRRES DSX., APEX, MPTB, STRV—1c/d A% HEO 2. 2

TESE 24 J& K PR 3h e 4F 41 (], 38 [ FRUR F R 2= ) 3R 3% B LR i i 96 36 0F T/F, f4E
Wk SRS TR DSX, 7@ 8HEE e GPS TR B35 X 5 JF 8 25 8] 3 55 Kz 32800 i 36 7
e DSX A TR BAE AR . A R . a8 A ARV RIS 3 A A, 2k
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J& T EPROM, FPGA %5854 M7Ef 5 .

2.2 EARIR

I A 2 ] T8 K HL 00N A0 45 O T BT S A T —RE M RR . BN WA S,
KEVKRZANN AR BE LR T AR SPE SR IT . 75 TR R R 4 EIF
J& T 56 TR0 T 48 S 30 050 R0 O A% 6 S ARNE ORI B AT . SR B f R LB R A R S R AR

— 7 —_—



R RN MRS R RN . BEAESHEE TR T, R MER 7RSS AR R
FAFHE AR, SR T 00 B K A R T B . R T BEAE . ORI TR, BORF
AN . RRTRERYSE, 85RO B xR AR,

REARLTE EFRTESFMRFEOERRLE, 505500580 ™ 525284 60 25 8 37
WEN M., XEE™THERIERITES 7 E™ DSP. FPGA, DC/DC. 1553B g 28 # i
. H™CPU, Ok, EH. BEIEEK. A28, AR, CaB84%. L,
HREEER TEH A VEME, CFEEANE LXK LET £k (5 © MR, 0.5~
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~10krad/4E), 5a BN HIKE, —H 2SS E~ TG, kT REE, NE
SRS TREHRA AT SEERIE, 55— iR A R R A 200 25 8] 2655 m LA R
BRI R, S T ERTHE KR IFAEARNERE. i, EERBEHBILRATT,
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3.2 FEWIE

BB B T B Y S R AR A A S B, A v 1O 4 5 U S R B 1
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7 AT RE

KB AR GRS B K BCR BUEE S se i fn ( -~
B ESEm G, SRR T2H
) 2 3 ok T 0 3K A 2 4 45 4 0 L i) i =X
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EBCEG AR AL, A3 BT SR 0N S5 A
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HREHR. PR TG RIETEREWRE 1
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4 EHSHERNTRIFXEATHRAR

4.1 HFRAR

HF FRER TR BB, Bl SR
FAE ST S 8 5 BB T 10 0iF i 50 58 T 19 7 —
WHSBSHRTRIERRLTANELS L ugen
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4§ LET 3% A% T3 00, i 2 Fim | e
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