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Abstract
analysis are used to study the parameter of the through holes in deep dielectric charging effect monitor (DDCEM).

In order to monitor the internal charging effect on spacecraft, analytical method and finite element

The result shows that when the radius of insulation area is more than 2 times as large as the radius of pad area, the
leakage current from the through holes can be neglected. The maximum total electric field intensity located in the
insulation area of the through holes exceeds 8x10° V/m, indicating the risk of internal discharging effect. Electric
performance test and electron radiation test prove that DDCEM has a good linearity and can detect internal
discharging effect. When a discharge occurs, the calculated electric field intensity is 4x10° V/m, which exceeds the
threshold electric field 2x10° V/m. The result indicates that DDCEM is effective in monitoring the internal
charging effect.
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Fig. 1  Structure of the deep dielectric charging
effects monitor (DDCEM)
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Fig. 2 Plane structure of the 1st electrode layer of the sensor
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Fig. 4 Electric voltage distribution of the sensor (a)
and around the through hole (b)
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Fig. 5 Total electric field intensity distribution of the
sensor (a) and around the through hole (b)
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Fig. 6 Principle of the electric performance test of DDCEM
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Fig. 8 Principle of the electron radiation test
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