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Tailoring of Electrical and Optical Properties of Metal Oxide Thin Films and Their
Application to Antibacterial Materials
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Abstract

We have proposed materials design to achieve highly transparent conductive Ga-doped ZnO
(GZO) films grown on alkali-free glass substrates. The choice of dopants that will enable us to stabi-
lize oxygen atoms in the vicinity of the dopant sites is essential. To tailor the film properties that
meet the requirements of applications is the optimization of film thicknesses and refractive index.
GZO films exhibit their unique antibacterial properties. We have proposed a model of the antibacte-
rial activity caused by the presence of superoxide (O, ) ions of GZO-film surfaces. Our state-of-the
art technology of the generation and irradiation of negatively charged oxygen (O°) ions is an effec-
tive way for oxidation of metals and oxide-semiconductors to achieve advanced functional materials.
The technology without intentional heating of Cu-plate substrates would allow tailoring of Cu,0O lay-
ers with an abrupt interface of Cu,O films/Cu substrates, to make the materials the various colors.
To investigate the characteristics of Cu,O films/Cu substrates, we showed optical reflectance and
demonstrated CIE 1976 (L*, a*, b*) color space for measuring the object colors of Cu,O films/Cu
substrates.
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