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Development of low-loss inversion channel diamond MOSFET using nitrogen doping
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Diamond has excellent physical properties. However, the device applications
have not progressed because many physics that cannot be understood remain. In this study, we
investigated the effects of impurity concentration and surface roughness in diamond on device
characteristics to understand the interface states and carrier scattering that cause low
field-effect mobility in the inversion channel MOSFET, which was realized for the first time in the
world. As a result, we have achieved 50 cm Vs, which is about twice as good as the conventional
mobility, although there is still an issue in reducing the nitrogen concentration in body of
MOSFETs. In addition, by reducing the surface roughness of the boron-doped p-type diamond, a low
interface state density of less than 10 cm eV was achieved in the MOS capacitors.
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