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Depends on temperature??Depends on temperature??
Discharge number estimationg
Proper experiment condition for ESD test



Collaboration researchNo3
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Threshold of differential voltageThreshold of differential voltage

Experiment technique and result



Experiment system (JAXA)No5
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Solar array couponNo6
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Experiment system (JAXA)No7
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Experiment conditionNo8

• Pressure: 5x10-5PaPressure: 5x10 Pa
• Current density: 4mA/m2

A l i l 9k• Acceleration voltage: 9kV
• Bias voltage: 6kV



Discharge circuitNo9
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Test sequenceNo10
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Discharge position and current waveform No11

20’C -110’C



Discharge position and surface potentialNo12

20’C -110’C



Surface potential profileNo13

Threshold voltage
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Threshold volatageNo14

Room Low 
temperature temperature
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Threshold voltage does not depend 
on the temperatureon the temperature
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Discharge frequencyDischarge frequency

Experiment technique and result



Experiment system (KIT)No16
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Experiment system (KIT)No17
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Test sequenceNo19

Expose to air for 3hours

Experiment: Room temperature for 60min

p

Increase the temperature by seat heater Increase bias voltage

Experiment: High temperature for 60min

Decease the temperature by LN2

Experiment: Low temperature for 60min



Experiment conditionNo20

Coupon
Vbias[

V]
Experiment
time[min] Ne[1/m3] Te[eV] Pressure

[Pa]

Coupon
temperature[ ]
Hig
h room lowh

-200 60 6×1012 0.7 2.9×10-2
64
~
66

30
~
31

-34
~

-29

-300 60 7×1012 0.7 2.7×10-2
64
~
65

30
~
30

-42
~

-34

-400 60 7×1012 0.7 3.6×10-2
63
~
65

20
~
39

-46
~

-33



Temperature dependence on discharge numberNo21

Bias Room(30℃) High(60℃) Low(-30℃)
-200 0 1 6
-300 3 9 28
-400 15 11 60

Discharge frequency
Low temperature Room temperaturep p

Same result as JAXA



SummaryNo22

• Threshold differential voltage does not depend on temperature g p p
in GEO environment

• Arc frequency increases with decreasing temperature in JAXA 
d KITand KIT

• Discharge number estimation• Discharge number estimation
– We need to concern the temperature to estimate the charging speed of 

insulation material

i di i f S• Proper experiment condition for ESD test
– In terms of GEO environment test to investigate the threshold voltage, 

we do not need to care about the temperature



Future workNo23

• ESD test under GEO environment in KITESD test under GEO environment in KIT
• Absorbed material effect on discharge 

frequencyfrequency




