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Effects of Electrostatic Discharge on Circuits in Cubesat
KARINO Yohei, 201A3037, Electrical and Space Systems Engineering Course,
Department of Space Systems Engineering, Kyushu Institute of Technology

Supervisor: Prof. TOYODA Kazuhiro

In recent years, as satellites have become more sophisticated, there have been concerns about
charging and discharging phenomena on solar panels and structures, and actual cases of
operational failures have been reported. The objective of this study is to evaluate the effects of
charged discharges on the internal circuits of a rapidly growing nano-satellite (Cubesat). a PEO
vacuum chamber was used to simulate a polar orbital plasma environment, and a stepwise bias
voltage was applied to the Cubesat model. Discharges by the solar panel, structure, and various
capacitor capacitors were measured in detail, and the relationship between the phenomenon of
the LED connected to the computer inside the satellite going off, voltage fluctuations applied to
the Arduino, discharge current, and current flowing on the power supply side was analyzed.
Based on the experimental results, when LED lights-out occurred, a sudden voltage fluctuation
of 20 to 40 V occurred rather than the discharge current itself, and noise contamination of the
power supply line was considered to be the primary cause.
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