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Control of carrier transport by applying an external field to carbon nitride

films and its application to low power consumption devices
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Noriyuki Urakami

Layered carbon nitride (g-CN,) exhibits semiconducting properties and is a promising candidate for use as
a metal—free functional material. Electronic transport in highly-ordered g-CiN; film depends on the crystal
orientation, resulting in the anisotropic characteristics of low out—of—plane and high in—plane resistivity.
In this study, in—plane carrier transport was controlled by the top—gate metal-insulator—semiconductor
(MIS) device with a zirconium oxide as a gate dielectric and was achieved only when the bias voltage was
applied along the out-of—plane direction. For p— and n—type films, the normally off switch that utilizes
the intrinsic transport characteristics and a simple device structure were realized.
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