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Experimental Parameter Dependency on Dielectric Volume Resistivity in Charge storage method
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Abstract
For determination of dielectric volume resistivity under space environment, it is important to understand the effect of test
parameters such as electron energy and sample temperature. In this paper, the effect of sample thickness, electron
irradiation energy and temperature on volume resistivity is analyzed by the charge storage method. The dielectric material
considered here is typical polyimide (Kapton®) film. The experimental results indicate that higher electron energy and

thinner sample thickness show lower resistivity. Higher temperature also exhibits lower resistivity according to the

Boltzmann type resistivity decrease.
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Table 1 Experimental conditions [25um]

Sample Kapton” 100H
Sample thickness [um] 25
Electron beam irradiation energy [keV] 10 20 30
Current density [nA/mm’] 337 650 1039
Irradiation time [s] 60
Vacuum level [Pa] 10*
Measurement time [h] 336
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Table 2 Comparison of volume resistivity [25um]

Volume resistivity [Qm]
Electron energy [keV] Dark current Short time
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Table 3 Theoretical estimation of electron range

Electron energy [keV] 10 20 30 40
Electron range [pum] 5 13 23 34
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Table 4 Experimental conditions [S0um]

Sample Kapton®200H
Sample thickness [um] 50
Electron beam irradiation energy [keV] 10 | 20 | 30 | 40
Current density [nA/min’] 337 | 60 | 1030 | 1405
Irradiation time [s] 60
Vacuum level [Pa] 10°
Measurement time [h] 168
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Volume resistivity [Qm]
Electron energy [keV] Dark current Short time
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Table 5 Experimental conditions [Temperature]

T setting [K] 233 | 253 | 273 [29RT] [ 323 | 353
Sample Kapton”200H

Sample thickness [um] 50
Electron beam irradiation energy [keV] 20
Current density [nA/mm’] 650
Irradiation_time [5] 60
Vacuum level [Pa] 10°
Measurement time [h] 240
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Table 6 Comparison of volume resistivity [ Temperature]

Volume resistivity [Qm)]

Temperature [K] Dark current Short time
233 3.3x10"7 3.3x10"

253 1.1x10"7 5.5%10"°

273 8.3x10"° 1.1x10"

299 [RT] 4.2x10' 1.7x10"
323 3.3x10'° 1.3x10"

353 1.1x10' 3.5x10"2
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