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Evaluation of the Effects of Electrostatic Discharge on Internal Circuits of a

Nanosatellite Using an Electromagnetism Probe

Kyushu Institute of Technology, Faculty of Engineering, Department of Space Systems
Engineering, Electrical and Space Systems Engineering Course 221A3121 Kohei Matsuoka
(Supervisor: Prof Kazuhiro Toyoda)

ESD, which seriously affects electronic equipment inside and outside of spacecraft, accounts for
54% of all anomalies that occur on spacecraft, of which solar panels are the most prone to
discharge phenomena. One of the causes of the anomaly is that the discharged current flows into
the capacitor connected in parallel with the device, causing the voltage of the capacitor to rise
sharply and the voltage of the device to also rise sharply, which may lead to device failure.

Since no ground experiment had been conducted on a nano-satellite scale to induce a voltage
rise in the element due to discharge, a mock-up nanosatellite was built and the electric and
magnetic field effects on the element during a voltage rise due to discharge were measured.

As a result, an anomaly of the element was confirmed when the electric field noise reached
0.8 scale, or the amplitude of the current noise reached 2.3A.
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