(®)
2012 2014

Extremely high density carrier doping mechanism on diamond and application to the
next generation devices
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We investigated high-density hole carrier generation mechanism. First, we found
NO2 adsorption on diamond surface results iIn hole doping, and obtained extremely high hole density. Next,
we found that AI203 deposited by ALD stabilizes hole channel, and thermallK stable FET operation. Next,
by synchrotron YPS/UPS, we found O-related surface states and determined the band diagram. Next, by C-V
measurements, we determined surface charge and state densities. From the first-principle calculations, w
proposed the NO2-related SOMO model to explain the hole doping. By these technologies, we obtained
world-high-level RF and DC FET characteristics.
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