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Halide Vapor Phase Epitaxy of high-quality ScN
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The heteroepitaxy of high-quality ScN layers was demonstrated by halide vapor
phase epitaxy (HVPE). Single crystalline specular ScN(100) and ScN(110) films were successfully obtained
on r- and m—ﬁlane sapﬁhire substrates, res ectivelK. Their crystal guality markedly improved with
increasing the film thickness, achieving the most high-quality ScN films ever reported. Impurity
concentrations of H, C, 0, Si, and Cl were investigated by secondary ion mass spectrometry, and it was
found that the impurity concentrations were dramatically decreased in comparison with that of HVPE-grown
ScN films ever reported, which was probably thanks to the originally designed corrosion-resistant HVPE
reactor. Hall measurements revealed that the residual free electron concentrations were remarkably
decreased to be 1el18-1e20 cm3, including the lowest value ever reported.
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