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Nomenclature 

Cext :  external capacitance 
CBC :  bypass capacitance 
C1

C2

C3

:  string capacitance 

CRD :  Current regulated diode source 
Ipeak :  peak current 
Isc :  short-circuit current of solar array 
IST :  string current 
Rb :  bias power supply protecting resistance 
RL :  load resistance 
Tstart :  start of blow-off current 
Tend :  end of blow-off current 
tarc :  duration of TSA 
V1

V2

:  constant power supply voltage 

VST :  string voltage 
Vbias :  bias voltage 
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SA Secondary arc 1

Fig. 1.  Occurrence of secondary arc. 
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Fig. 2.  Definition of arc current based on current waveform. 
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Fig. 3.  RTV barrier between cells (grouting) . 
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 (ULVAC:  RHEED) 

30kV
300 A ECR

1011m-3~1012m-3

Vbias (0V~60kV, 0A~10mA) 
(Glassman: EW60R10) 

SAS (Agilent: E4351B)

RL CRD
4) Cext

30
C1 C3 23 nF

C2 400nF

Fig. 4.  Experimental circuit. 
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Fig. 5.  Solar array coupon for coating. 
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Fig. 6.  Coating sample. 

2.2 RTV
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Fig. 7.  Imitation coupon changed the position of glass slide. 

Table 1.  Imitation coupon samples parameter. 
name thickness depth Gap length 

sample base 0.1 mm 0.0 mm 267 nm 
sample 1 0.1 mm 2.0 mm 298 nm 
sample 2 0.5 mm 0.0 mm 278 nm 
sample 3 0.5 mm 2.0 mm 288 nm 
sample 4 0.5 mm 4.0 mm 208 nm 
sample 5 1.0 mm 0.5 mm 328 nm 

2.3  RTV
RTV TJ

TJ 0.5 mm
RTV
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Fig. 8.  RTV sample. 

2.4
9

Fig. 9.  Experimental cirquit.

1nF

10
11 Hot-in
Hot-out 10

Fig. 10.  Current waveform (No Capacitance) .

Fig. 11.  Current waveform(There is capacitance).

3.

2 3 RTV

Table 2.  Experimental parameter for coating.
Sample name P/N F6J7197-G01 Coating 

sample
Back Pressure 2.0x10-3Pa~

3.6x10-3Pa
1.0x10-3Pa~
1.2x10-3Pa

1.0x10-3Pa~
2.0x10-3Pa

Vbias -400 V~
-600 V 

-5 kV -5kV 

Cext 20 nF 5 nF 5 nF 
Rb 100 k 10 M 10 M
VST 100 V 100 V 100V 
Isc 0.5 A,1.0 A 0.5 A,1.0 A 1.0 A 

Plasma density 5.09x10-12m-3 - - 
Energy - 5.0 keV 4.0 keV~ 

5.0 keV 
Electron

beam 
Current - 8 A~10 A 20 A~40 A

Table 3.  Experimental parameter for changing the shape of RTV. 
Sample name Imitation 

coupon
RTV sample 

Back Pressure 2.0x10-3 Pa~
4.0x10-3 Pa

2.0x10-3 Pa~
3.0x10-3 Pa

Vbias -5 V -5 V
Cext 5 nF 5 nF
Rb 10 M 10 M
VST 50 V 50 V 
Isc 0.5 A, 1.0 A, 

1.5 A, 2.0 A, 
2.5 A, 3.0 A, 

3,5 A 

1.0 A 
1.5 A 
2.0 A 

Energy 5.0 keV~ 
7.0 keV

4.0 keV~ 
5.0 keV 

Electron
beam 

Current 25 A~75 A 20 A~40 A

3.1 PA
4
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Table 4.  Result of coating experiment. 

Number of arcs in gap Probability Cell ISC

PA NSA TSA NSA TSA SA 
0.5 A 0 0 0 0 % 0 % 0 % 
1.0 A 8 0 0 0% 0 % 0 % 
0.5 A 8 0 0 0% 0 % 0 % 

P/N
F6J7197-

G01

1.0 A 13 0 1 0% 7 % 7 % 
Coating
sample

1.0 A 34 0 17 0 33% 33% 

P/N F6J7197 TSA PA 8
TSA PA 12 PA

13 TSA

Fig. 12.  Discharge point of PA. 

Fig. 13.  Discharge point of TSA. 

PA

TSA 14
15

Fig. 14.  Picture before the discharge (TSA) . 

Fig. 15.  Picture after the discharge (TSA) . 

3.2  RTV PSA

0.5mm

0.1mm
16 17

Fig. 16.  TSA durations of Sample 1 and Sample 5. 
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Fig. 17.  TSA durations of Sample 2 and Sample 4. 

Panel Ground Return cell Hot cell
5

0.5mm

Table 5.  Resistance value of imitation coupon. 
Sample name Hot-GND Return-GND Gap 
Sample base 2.4 k  1000 M  1 M

sample 1 2.0 k  38 k  40 k
sample 2 O.F. O.F. O.F.
sample 3 O.F. 1500 M  O.F. 
sample 4 O.F. O.F. O.F. 
sample 5 O.F. O.F. O.F. 

RTV
TSA PSA

Table 6.  Result of changing the shape of RTV. 
Number of arcs in gap Probability Cell ISC

PA NSA TSA NSA TSA SA 
1.0 A 10 0 6 0% 38 % 38 % 
1.5 A 8 0 2 0% 20 % 20 % 

RTV
sample

2.0 A 6 0 3 0% 33 % 33 % 

130ms TSA PSA

105k
4.5k

2.0A ISC 1 10
18

Fig. 18.  Change in resistance value between cells. 

TSA

TSA

19

Fig. 19.  Picture of gap witch the resistance value decreased  

3.3
20 21

20
21

Fig. 20.  Current waveform (No capacitance) 

This document is provided by JAXA.



221

Fig. 21.  Current waveform (There is capacitance)

20 21

TSA NSA
22 23

Fig. 22.  Probability of TSA

Fig. 23.  Probability of NSA 
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