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Abstract:

This paper deals with internal charging phenomena in spacecraft. High energy charged
particles in space environment penetrate inside the body of the spacecraft with the lowered
energy through the skin. These charged particles, especially high energy electrons, deposit the
charge in insulators and/or electrically floating conductors in the onboard electronics. It is
possible that the charge-up causes electrostatic discharges (ESD). Therefore, this internal
charging phenomenon is very important subject in order to ensure the reliability of spacecraft
systems. From this viewpoint, we took note of charge deposition on electrically floating
electrodes. We irradiated low energy electron beam simulating electrons penetrating inside the
spacecraft to the floating electrodes patterned on a printed circuit board. During electron
irradiation, the surface potentials of the floating electrodes were measured by means of a
non-contacting electrostatic voltmeter. When the distance between the electrode and the
grounded electrode was 0.1mm, electrostatic discharges occurred at the surface potential of
about -2300V.
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