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Development of high-mobility diamond FETs using h-BN heterostructures and
exploration of their quantum transport phenomena
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We have conducted research on performance improvement of diamond
field-effect transistors (FETs), which have potential applications in power electronics and
communications. We have successfully detected clear quantum oscillations (Shubnikov-de Haas
oscillations), whose frequency depended on gate voltage, by using hexagonal boron nitride (h-BN) as
a gate insulator for diamond FETs and thereby increasing their channel mobility. The lamination of
hydrogen-terminated diamond surface with h-BN without exposure to air decreased the density of
atmospheric charged impurities at the interface and enabled us to further increase a
room-temperature channel mobility of diamond FETs to 680 cm2V-1s-1, which is among the highest among
wide-bandgap p-channel FETs reported so far.
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