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Atmospheric Pressure Linear Microwave Plasma for Surface Treatment of Materials
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Atmospheric pressure plasma is a powerful tool for various material processing. In this article, development of atmospheric pressure
plasmas are reviewed, particularly for glow-like plasma which is characterized by spreading in space and has an advantage applicable
to surface treatment. One important issue in application of atmospheric pressure plasma is a large area processing, and as one candi-
date for the purpose, line-shaped microwave plasma in atmospheric pressure is also reviewed.
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Fig. 1 Schematic illustration of large area plasma processing
by using a line-shaped atmospheric pressure plasma.
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Fig. 2 Schematic illustration of dielectric barrier discharge
(DBD).
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Fig. 3 Schematic illustration of waveform of applied voltage
and discharge current in the case of streamer discharge.
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Fig. 4 Schematic illustration of waveform of applied voltage
and discharge current in the case of glow discharge.
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Fig. 8 Example of line-shaped microwave atmospheric pres-
sure plasma production. The picture is taken from under-
neath the apparatus.
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treatment. The picture is taken from underneath the appara-
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Fig. 11 Light intensity distribution in line-shaped microwave atmospheric pressure plasma as a function of position. The intensity is ob-

tained by a photo-density-meter for monochrome picture.
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Fig. 13 Photographic aspect of water drop contact on silicon
wafer surface. The contact angle is compared between on the
surface treated by line-shaped microwave atmospheric pres-
sure plasma and the one of no treatment.
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