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Transparent Oxide Semiconductors: From Material Design to Device Applications

Hideo HOSONO

Study of transparent conductive oxides (TCO) has a long history of ~50 years. However, all the
TCOs reported had been limited to n-type materials. A new frontier of transparent oxide semicon-
ductors (TOS) opened by discovery of p-type transparent conductive oxide (TCO) in 1997. Since
then, a series of p-type TOSs have been reported along with several electronic devices based on
TOS. This paper describes our approach to novel TOS utilizing low dimensional nanostructure
built in crystal structures of transparent oxides and reviews the new materials, comprehensive
understanding of p/n directivity of TOS based on band lineup, and devices utilizing TOS such as
transparent transistor. New extension of amorphous oxide semiconductors is suggested.
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