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Electrical control of physical properties in oxides and development of

nano—devices with nonvolatile functionality
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Kohei Fujiwara

Electrical control of functional electronic properties in transition—metal oxides has been an

area of active research for its potential use in electronics. A field-effect transistor

structure that employs a transition—metal oxide thin film as the channel is an attractive

approach to control the electronic properties via electrostatic carrier accumulation and also

electric—field-induced redox reactions. To develop nonvolatile devices using these oxide field-

effect devices, it is essential to search for new materials for the channel and the gate

dielectric. In this study, we have studied 1) the sputtering growth of distorted rutile—type

Nb0,, Mo0O,, and WO, thin films for the channel layer and 2) the fabrication and characterization

of solid electrolyte GdO, films for the gate dielectric layer.
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