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Plasma etching is an essential process for electronic device industries and the particulate contamination during
plasma etching has been interested as a big issue for the yield of productivity. The oxynitride glasses have a merit to
prevent particulate contamination due to their amorphous structure and plasma etching resistance. The YSiAION
oxynitride glasses with increasing nitrogen content were manufactured. Each oxynitride glasses were fluorine-plasma
etched and their plasma etching rate and surface roughness were compared with reference materials such as sapphire,
alumina and quartz. The reinforcement mechanism of plasma etching resistance of the YSiAION glasses studied by
depth profiling at plasma etched surface using electron spectroscopy for chemical analysis. The plasma etching rate
decreased with nitrogen content and there was no selective etching at the plasma etched surface of the oxynitride
glasses. The concentration of silicon was very low due to the generation of SiF4 very volatile byproduct and the
concentration of aluminum and yttrium was relatively constant. The elimination of silicon atoms during plasma etching
was reduced with increasing nitrogen content because the content of the nitrogen was constant. And besides, the
concentration of oxygen was very low on the plasma etched surface. From the study, the plasma etching resistance of
the glasses may be improved by the generation of nitrogen related structural groups and those are proved by chemical
composition analysis at plasma etched surface of the YSiAION oxynitride glasses.
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