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Development of atomic-level structure fabrication technique for diamond MOSFETs
with high mobility and high voltage
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In diamond MOSFETs, the formation of source and drain regions using the

current selective growth technique through a metal mask poses a process problem of fine roughness in
the channel region. In response to this problem, this study proposed and demonstrated a method that
exploits the growth rate difference due to the underlying substrate, a lateral growth method that
grows only in the in-plane direction, and a damascene-like method that exploits the property of Ni
to form a solid solution with carbon. As a result, the operation of MOSFETs has been successfully
demonstrated with each method, and mobility has been improved by nearly an order of magnitude
compared to conventional features. However, problems with each method have also become apparent.
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