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Reduction of threading dislocations in _diamond via in-situ metal incorporations
and their application for electric devices as a buffer layer

OHMAGARI, Shinya
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We have proposed a novel concept for reducing device-Killing defects by
introducing metal impurity incorporations to achieve high quality diamond semiconductor devices.
This technique is based on the hot-filament CVD using high-melting-point metal wires, and the key is

to intentionally introduce metallic impurities of about 10-100 ppm into the film by controlling the
growth conditions. From the cathodoluminescence method and the etch-pit method, it was confirmed
that the dislocations extending from the substrate into the film were reduced to 1/10 to 1/100, and

it was also demonstrated that the performance of Schottky diodes was improved and the in-plane

device variation was reduced.
This technology enables scaling up of the device size, and is expected to be applied to power

devices and sensors that require mm-order active area.
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Improved vertical Schottky barrier diodes characteristics by eliminating killer defects in heavily B doped diamond
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Control and annihilation of dislocation propagation in diamond by metal-assisted termination (MAT)
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