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Metallic material can turn into an insulator when the coulomb repulsion
among the conduction electrons is large enough to keep a distance from each other. Such an
insulating material, called Mott insulator, can exhibit an insulator-to-metal transition when the
number of conduction electrons are changed. Such an insulator-to-metal transition can be used as a
switching mechanism of electric-field-effect transistor (FET) with Mott-insulating channel. In
previous studies, an organic Mott-insulator based FET has been known to work efficiently at low
temperature with this mechanism. The present research has achieved room temperature operation of
such organic Mott-FETs by fabricating monolayer interface between electron-donor and
electron-acceptor molecules through solution process.
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