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A Novel discharging MEMS device & glow discharge properties

Joohwan Kim, Hyoungsik Moon, Youngmin Kim
Dept. of Electrical, Information and Control Engineering, Hongik University

Abstract - A micro-scale discharge device has been
fabricated using MEMS technology and failure
mechanisms during DC discharge are investigated for
the microstructure.  The failure of sustaining the
plasma is mainly caused by either open or short of
the micro-electrodes, both resulting from the sputtered
metal atoms during the DC discharge. The glow
discharge lifetime of the microstructures is found to
depend on bias circuit scheme as well as the electrode
structure. Based on the understanding of the failure
mechanism, a novel microstructure is suggested to
improve discharge lifetime and the longer lifetime is
experimentally demonstrated. In addition to the
failure mechanism, an electric breakdown between two
electrodes with microns gap are studied using
micromachined metal structures. The electrode gap
is able to be accurately controlled by thickness of a
sacrificial layer and the electric breakdown was
measured while varying the gap from 2 pm to 20 um.
The electric breakdown behavior was found to highly
depend on the electrode material, which was not
considered in Paschen’s law.
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