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Establishment of Technology for Nanostructured Thin-film Fabrication by
Glancing-angle Deposition iIn Reactive Plasma Environments
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The purpose of this study was to establish a deposition method for compound
thin films with isolated columnar structures by reactive plasma processes with the glancing-angle
deposition scheme. Titanium nitride, titanium oxide, tungsten oxide, and tin oxide thin films were
prepared by applying the glancing-angle deposition scheme to reactive sputtering. For titanium
nitride, the deposition pressure of 3 Pa was optimal for the formation of the isolated columnar
structures. It was confirmed that the crystallinity and preferred orientation of the deposited films

are the dominant factors, rather than the geometrical factors which have been considered most
important in the glancing-angle deposition. In titanium oxide and tin oxide, we succeeded in forming
partial deep voids by raising the substrate temperature, and obtained a guideline for realizing a
discrete columnar structure.
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