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Stable Atmospheric Plasma Generation at a Low Voltage
using a Microstructure Array

S RH o HBE- L5 R
(Jae-Hyeok Kim * Sung-Ho Han - Young~Min Kim)

Abstract - A microstructure array has been proposed for micro plasma generation using electroplating and double
exposed process. A stable atmospheric plasma has been generated at a low voltage by utilizing the micro electrode gap.
Self-aligned microstructure can provide uniform electrode overlap with precisely controlled gap between the electrodes.
The proposed structure allows for triode operation, which can expand the generated plasma over a large area by
applying a lateral electric field. Electrical characteristics of the micro triode confirm the large numbers of the plasma ions
are drifted to the secondary cathode by the lateral electrical field.
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Fig. 1 Fabrication fiow of proposed micro-structure.
Self-aligned electrodes are successfully fabricated
using double exposed patterning process.
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Fig. 2 SEM images of a completed device. (a) side view of
fabricated electrode (b) Gap between top/bottom
electrodes is 5 um
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Fig. 3 Schematic of test setup for plasma generation. A

puised voltage with a rise time of 200 ns is applied.
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Fig. 4 Measured voltage across R1 when a puise voltage
of 270 V is applied.
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Fig. 5 Piasma generaton in Argon gas ambient at
atmosphere pressure and |-V characteristics.
(@) floating 2nd cathode (b) employing triode
operation
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Fig. 6 Simulated electric field during gas breakdown using
FEMM (a) Floating 2nd Cathode (b) 2nd Cathode
connected as shown in Fig 5.
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