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Realization of n-type AIN by clarifying the mechanism of point defect formation
in bulk AIN crystal

Kumagai, Yoshinao
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Realization of AIN substrates with n-type conductivity was investigated by
high-speed growth of thick AIN layers using hydride vapor phase epitaxy (HVPE) on

low-dislocation-density bulk AIN substrates prepared by physical vapor transport. Mechanism of
unintentionally accumulated high concentration of Si impurity on the HVPE-AIN surface was clarified,
which made it possible to eliminate the Si accumulation and investigate intentional Si doping for
AIN. Control of Si concentration in AIN could be achieved by using silicon tetrachloride as a doping
gas. Bulk AIN substrates with n-type conductivity were successfully prepared by the intentional Si
doping. World first vertical Schottky barrier diodes fabricated using the n-type AIN substrates
showed high rectification and high reverse breakdown voltage.
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