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In order to solve the drawback of difficulty of high carrier concentration
in diamond at room temperature, the purpose of this study is to demonstrate the principle of carrier
doping from heterojunction aluminum nitride (AIN) and the giant dielectric constant effect of
nano-laminate oxide thin films to secure and control high carrier concentration as a method. As a
result, especially in line with the latter concept, a prototype diamond MOSFET in which a
nanolaminate film consisting of TiOX[x nm]/AIOX[y nm] (X, y = 1 to 2 nm) using the atomic layer
deposition (ALD) technique was applied to the gate structure, and transistor characteristics of
about 50mA/mm drain current were obtained. The gate permittivity as large as 70 was achieved, and
the effectiveness of the nanolaminate structure was demonstrated for the first time in the world.
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