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Satellite trend and accident

Recent Satellites are designed to operate at high voltage.
®ETS-VIII

(Engineering test satellite ) Solar
g g an l\/\‘

*One of largest geostationary satellites
* Mission:
Improve mobile communication,
development of technologies
for a multimedia broadcasting system, etc.
*Bus voltage: 50V._— 100V

In an certain condition® " -

ESD occurs and it

couses power loss
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Definition of arcs
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RTYV silicone adhesive
Solar array panel coupon
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. "t :Grouting

Fhoto of a test coupon
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( Aging coupon ) ( Virgin coupon )
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O OB

Ion accelerator (@ JAEA Takasaki

Area :10cm*x10cm
Energy :10MeV

Flux :1.25 x 10° p/cm?2-s
Fluence :10'2 p/cm?

mil

s FHRERST D &4

| X ‘ g :
Test coupon /
Electron irra ia.n'r m (@ JAEA Takasaki
Area : All
Energy :1MeV
Flux :5 x 101 e/cm?-s
Flufnce Fluence : Up to 10'® ¢/cm?
! P>ositi0n
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Temperature, degree
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Timeh  Max  :100°C

Min : -150°C
Period :30 min/cycle
Cycle no. : 1000

Controlled temperature profile
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© :Crack

Photo of test coupon after
simulated space environment test

Microscope picture of crack 4

IEFR TSV IM RS- ”

161

This document is provided by JAXA.



TR SRR JAXA-SP-11-012

959 MDiE

tover glass

R LS EREQR2)
[Before] [After]

RTV
adhesive

!

Cover glass

100pm
String gap o - .
—— RTV adhesive Triple junction Grown voids

Coverglas§ w i ‘ _'T N ‘

TIcell
/////// i / Aluminum honeycomb substrate %
HIN—HSRERTVD Bﬁl’a’i#ﬁ%ﬁb’cmt_tb%£ént .
162

This document is provided by JAXA.



gboooooooboobobobobooogo

4. Primary arc test

ST2 current
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Electron beam

Picture of coupon

\

U]

|

[V U/
acuum
STI(- t chamber
curren \LCD C-GND current
2
1 =10MQ
Cext =S nF -r
| Vbias_ SkV VP

163

This document is provided by JAXA.



FHIMTZEWTFERA TR AR JAXA-SP-11-012

KRS

Environment Condition

Chamber pressure, Pa

Electron beam

Energy, keV

Current, pA

3.0x10°

6.0

5~20

FruTUNTOREBZHSCT=8 ., FrvTUNDOREITHEZD—FT

BEhhi:

:Polyester sheet

Expdsed area

RERER

Virgin Aged
Number of Arcs Position Number of Arcs Position
Total ST2 ST1 Total ST2 ST1
0 0 0 97 64 33
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Current,
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21

5. Aging test D ED LR

22

165

This document is provided by JAXA.



FHIMZERTIEH SRR R JAXA-SP-11-012

SRS T IL DR

RTV TILIR

RTVDEIEIZIEE D Aging test
DFEED LD H

¥ $UINOBE
& Aging test T A S HETER

HBEH R A
Sample BEFHRES | JOrES | Y10
0.5MeV 50keV 20 cycle
A O — O
B — O O
c o o o Sample C Sample B
EBRI{Eo1=Ho T 23
Aging test D&
LA R AR 2. 70k BE R 3. EFIRIRER 4B

=)

FEICERE

166

This document is provided by JAXA.



goboobooobooboobboon

FEOH

n = 3B R—RODER
I—DUTIS&>TRIVREF A—C% %115
D299
- [
m Primary arc test
I—OUTEDI—ROTHRENRE
=79 RBREIZK>TRI TV Ovo o arRNEHL.
WEMFE

n T—2U T AMDEE O 5Tl
TOr RS +BYAINERELE=LDICOSVIRE

$

FHEBBBEICL ST, RIVORBREMREIFLIETS

25

167

This document is provided by JAXA.





