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The objective of this research project is todevelop anultrahigh frequency rectifier, which converts
high—-frequency AC signal received by an antenna to a DC signal. A combination of an antenna and a
rectifier toreceive microwave power is referred to as a rectenna. Although a Schottky diode is employed
as a recrtifier, the maximum frequency of its operation is 5 THz. A fine MIM (metal-insulator-metal)
tunnel diode as small as 100 nm x 100 nm is required for conversion of light toaDC signal. The frequency
of light is higher than 150 THz. However, it is difficult to obtain an asymmetric |-V characteristic,
which isrequired for a rectenna. Oxygenrichor Ni deficient NiOx is known to be a p—type semiconductor.
In this project, a ful |y depleted Schottky diode has been developed by sandwiching NiOx by two different
metals. One metal forms an ohmic but the other forms a Schottky contact to NiOx. The NiOx thin film
was made by oxidizing Ni metal under UV irradiation. Such UV oxidation increases the carrier
concentration of NiOx and induces a high built—in field in the Schottky diode. The diode exhibits an
asymmetric |-V characteristic in contrast to the MIM diodes. In future, the area of diode is made much
smal ler using the e-beam |ithography and tested as a rectenna to convert light to a DC signal for a

future photovoltaic application.




