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In this study, we focus on the formation of micrometer-scale atmospheric

pressure thermal plasma jet (TPJ) on the basis of Micro Electro Mechanical Systems (MEMS) technique,
and development of integration technology for multiple nozzle TPJ. 500-nm-thick Si02 layer was
formed on silicon (100) wafer by pyrogenic oxidation as the hard mask and wet etching was performed
to form cone-shaped structure for cathode and inverse-cone structure for anode.

Si02 hard mask and TMAH etching under various mask shape, size, and etching conditions, a
135-um-high smooth cone shape was successfully formed using 15% TMAH and 20% IPA for 285 min. On the
other hand, inverse-cone shape with 188 um depth was formed by applying 20% TMAH etching for 240
min. W film was deposited on cone shape cathode and heated by flowing DC current to observe
radiation from the W cathode. We have successfully developed the basic techniques for TPJ generation
by miniaturized electrodes based on MEMS technology.
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