
○Growth and characterization of high-quality semiconducting
(p-type, n-type and undoped) diamond films, heavily-doped 
metallic diamond and self-standing films fabricated using 
high-power-density microwave-plasma chemical-vapor-
deposition (CVD) method which can lead to reasonable 
growth rates.

○Development of high-performance diamond detectors for 
deep ultra-violet lights, X-rays and γ-rays, as well as 
characterization of device performances

○Development of fabrication processes of diamond electronic
devices including power electronics devices by using
functionalized high-quality CVD diamond films

○Development of new-type microwave CVD apparatus 
○Fabrication and characterization of carbon thin films using

CVD processes
○Development and characterization of functionalized devices

fabricated with oxides and perovskite materials
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Schematic diagram of cooling-free detector fabricated with high-quality CVD  diamond 
(left panel) and its typical responsibility for visible – deep ultraviolet lights (right panel)
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【 left panel 】Microwave plasma chemical-vapor-
deposition (MWPCVD) apparatus (schematic 
diagram) and 【 right panel 】 typical cathodo-
luminescence spectra taken from high-quality 
CVD diamond layers with different thicknesses 
homoepitaxially grown on low-quality substrate 
(a) without and (b) with off-angle (5 degrees)

Typical γ-ray detection performance of proto-
type detector fabricated with high-quality self-
standing CVD diamond and combined with
silicon detectors. Inset shows its picture.

Typical device performance calculated
using device simulator for normally-
off-type lateral FET fabricated mainly
with p-type CVD diamond
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