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Development of diamond electronic devices using AIN/diamond heterojunction
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In this study, we improved the performance of diamond electronic devices
using an aluminum nitride (AIN) / diamond pin structure and developed new functional devices. The
high-crystalline-quality AIN layers were obtained on the diamond by adopting a growth temperature of

13000C or higher using the metal-organic vapor phase epitaxy. In addition, the concentration of
residual impurities in the AIN layers was controlled to be below the detection limit of SIMS. Under
these conditions, the Si dopant was doped by increasing the Si concentration (flow rate) by one
order of magnitude compared to the conventional method. Subsequently, current-voltage
characteristics showed close to ohmic behavior by forming Ti / Al / Ti / Au electrodes on Si-doped
AIN and performing post-annealing treatment at 7500C or higher in a nitrogen atmosphere.
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