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Electronic functions at the nonequilibrium solid/liquid intefaces
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<Synopsis>

Solid/liquid interfaces are attracting growing interest not only for their applications in energy
storage and catalytic activities, but also for novel electronic functionsL. The EDL is regarded
as a capacitor formed at the solid/liquid interface with nano-scale thicknes. Well known for
their ultrahigh electric field on the order of 10 MV/cm, EDLs are already finding practical use
in high speed and high charge density capacitors (EDLC). By attaching an additional
electrode to the electronic conductor in an EDLC, an EDL transistor (EDLT) can be made
showing electrostatic charge accumulation to a new benchmark for a two-dimensional carrier
density of nyp = 10" cm?™, - this provides crucial electronic functionality in allowing the
reduction of the operating voltage of organic transistors. The EDLT technique also enables the
realization of a gate-induced insulator-metal transition and electric field-induced

superconductivity in oxide semiconductors.
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