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Development of Diamond Schottky Barrier Diode —— by Natsuo Tatsumi, Kazuhiro lkeda, Hitoshi Umezawa and
Shinichi Shikata—— Diamond is seen as one of the most promising semiconductor materials to be used for power

devices because of its superior physical and electrical properties, such as wide band-gap, high breakdown electric
field, high mobility and high thermal conductivity. Through the technology for growing low-defect diamond, the
breakdown field of diamond Schottky barrier diode (SBD) has reached 3.1 MV/cm, which was higher than that of SiC
SBD. Though the heat of power device is the biggest problem for conventional semiconductor materials, diamond
SBD was found to have low reverse leak current, high forward current density (3000 A/cm?) and long-time stability
(1500 hours at 400 deg. C) at high temperature. Diamond is the best semiconductor material for devices featuring
both energy saving and high power-density. A new progress in crystal defect analysis of diamond was achieved by
comparing X-ray topography, etch-pit mapping and diamond SBD characteristics. The correlation between mixed
dislocations of diamond and SBD leak current was found for the first time. The possibility of the application of

diamond to power devices will be discussed using these results.
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