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Transparent Conducting Oxide Films for Transparent Electrode

Tadatsugu MINAMI

The present status and prospects for further development of transparent conducting oxide (TCO)
films that can be practically used for transparent electrode applications is presented in this report.
To obtain TCO films suitable for specialized applications, new materials have been actively
studied in recent years. Of particular importance are impurity-doped SnO,, In,O; and ZnO as well
as multicomponent oxides consisting of combinations of ZnO, In,O; and SnO,, including some
ternary compounds existing in their systems. In practical TCO films, Sn-doped In,O, (ITO) films
prepared by magnetron sputtering have been exclusively used for many applications: lowest
obtainable resistivity on the order of 1 X107* Q cm. However, there is some concern about a stable
supply of ITO because of the scarcity and high cost of indium and of recent developments in
optoelectronic device applications. Al- and Ga-doped ZnO (AZO and GZO) are promising as
alternatives to I'TO for transparent electrode applications. In particular, AZO thin films are the
best candidates because they are composed of source materials that are inexpensive and non-toxic
as well as capable of producing films with a low resistivity comparable to that of ITO films, i.e.,

on the order of 107° Q cm.
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