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We attempted to control the carrier concentration and band gap of scandium

nitride (ScN), a semiconductor with a large non-stoichiometric composition, by impurity doping.

ScN films were grown by molecular beam epitaxy. Development of a synthesis process for high-quality
ScN films, H and Mg doping for carrier control, and solid solution and heteroepitaxial growth of
Al, Ga, and In for band gap control were investigated. Furthermore, a plasma irradiation system was
fabricated and nitrogen plasma and hydrogen plasma irradiation treatments were applied to the
synthesized ScN films to evaluate the possibility of controlling their optical and electrical
properties.
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