


Current limiting resistance 
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 Ground test of active operation 

No resistance With resistance 

Current limiting resistance 

Electron-emitting Film Satellite GND 
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Test result of Polyimide ELF 

15 June 23-27,2014    Pasadena, California 13th Spacecraft Charging Technology Conference 

 Ground test of active operation –Test results 

Copper beryllium 

Polyimide 

Bias voltage: 650V 

Plasma ON 

Plasma OFF 

Spacecraft Charging Technology Conference 2014 - 170 Viewgraph



Test result of FP ELF, No.1 

16 June 23-27,2014    Pasadena, California 13th Spacecraft Charging Technology Conference 

 Ground test of active operation –Test results 

Fluorine resin 
coating 

Bias Voltage: 450V 

Copper beryllium 

Plasma ON 
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Test result of FP ELF, No.2 
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 Ground test of active operation –Test results 

Fluorine resin 
coating 

Bias Voltage: 500V 

Copper beryllium 

Plasma ON 
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Test result of Silicon ELF 
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 Ground test of active operation –Test results 

SU-8 photoresist 

Silicon wafer Bias Voltage: 300V 

Plasma ON 
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Discussion 
Polyimide sample 650V 
FP sample No.1 450V 

FP sample No.2 500V 
Silicon sample 300V 

Insulator coating on conductor 

Insulator coating on semiconductor 

19 June 23-27,2014    Pasadena, California 13th Spacecraft Charging Technology Conference 

Insulator material dose not affect 
→Because surface potential should be plasma potential 

Threshold difference of polyimide sample and FP samples  
→ due to different coating process 

Threshold difference of Silicon sample and other samples  
 →due to different coating process + substrate 

 Ground test of active operation –Test results 
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Conclusion 
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 Conclusion & Plan 

• All samples emit electrons in plasma environment. 
 

• Threshold voltage of each sample is measured. 
  –The field enhancement factor of polyimide sample    might be lower 
than fluorine resin coated sample. 
  –The threshold of silicon sample is the lowest  
 
• LEO satellite can use ELF as active emitter. 
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Plan 
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 Conclusion & Plan 

Why silicon ELF shows the lowest threshold?  

To check the ELF as active emitter 

We needs deeper investigation to have concrete evidence. 
We will make new sample based silicon wafer.    

We will do orbital demonstration of ELF 
 by new satellite “HORYU-4” 
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Thank you for listening 
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