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Synthesis of zinc oxynitride thin films by atmospheric pressure radical-assisted
mist CVD and elucidation of the radical reaction mechanism
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In this study, a radical-assisted mist chemical vapor deposition (CVD)
device based on an atmospheric pressure plasma source has been constructed to realize a process
technology for synthesizing thin films of metal oxynitrides as well as to further reduce the
temperature of the metal oxide thin film deposition process in the mist CVD. We have analyzed the
effects of the supplied radical species on the growth of zinc oxide thin films in the mist CVD and
on the synthesized thin films. The NH radical irradiation was significant in the etching reaction of

the film, while NO radical irradiation was effective in promoting film growth with a decrease in
the substrate temperature. Moreover, in the radical-assisted mist CVD using an ethanol solution with
a zinc acetate as a mist raw material, the thin film was synthesized by controlling the surface
reactions of NH radicals. As results, we succeeded in confirming a small amount of nitrogen in the
thin films from the results of X-ray analysis.
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sectional SEM images of ZnO thin film sectional SEM images of ZnO thin film
deposited by mist CVD followed by 3% deposited by mist CVD method.
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