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Abstract:

The rarity of natural diamond and the brilliance of cut and polished gems have
made it one of the most esteemed components of jewelry. In this lecture, | will start
by introducing the charm of diamond as jewelry and then explain electron devices
such as next generation power devices and magnetic image sensors for the medical
and biological measurements.

Diamond semiconductors are one of the promising materials for the next-
generation high-power and high-temperature power devices because of its excellent
physical properties such as a wide bandgap of 5.47 eV, a high breakdown
field of 10 MV/cm (3—4 times higher than 4H-SiC and GaN), and a high thermal
conductivity of 20 W/cm-K (4-10 times higher than 4H-SiC and GaN). The issues and



prospect of the diamond power devices are reviewed.

As for the sensor application, we focus on the nitrogen-vacancy complex (NV
centers) in diamond with unique property that cannot be achieved using other
semiconductors. The NV centers can operate a single spin at the room temperature
and in the open atmosphere environment. Moreover, NV centers realize the magnetic
imaging by ODMR (Optical Detection of Magnetic Resonance). Our research is
targeting to develop 2D magnetic image sensors based on distinctive feature in
diamond nano-devices array, and to verify applicability to the medical and biological
measurements.



