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In extreme environments, such as high temgerature or strong radiation in
nuclear power plants, automobiles, and propulsion systems for combustion control in aerospace, etc.,
thermally stable and radiation hard electrical logic circuits is in demand to safely respond and

control the electrical signals quickly. Conventional semiconductor devices suffer from thermal
leakage current, reduced power handling, and low on / off ratio at high temperatures. Nanomachine
switches, in which the on-off operation is controlled by electrostatic actuation with a physical air
/ vacuum gap, have nearly zero leakage current even at high temperatures and an infinite on / off
ratio. In this research, we aim to develop diamond nanomachine logic circuits that can be operated
in extreme environments in order to overcome the problems of the conventional switches by utilizing
single crystal diamond MEMS technology.
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