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Thermal conductivity switching by electric-field induced 2D-3D structural phase
transition
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Electric-field induced transition between two-dimensional (ZD% and
three-dimensional (3D) structures was demonstrated in epitaxial thin films of nonequilibrium
(Pb1-xSnx)Se solid solution to develop thermal conductivity switching devices with giant electrical
conductivity and lattice thermal conductivity change. Giant modulation in electronic conductivity at
7 orders of magnitude was demonstrated in (Pbl-xSnx)Se films by reversible 2D-3D structural
transition, where the transition temperature was modulated by changing x values. In addition,
electric double-layer transistors using (Pbl-xSnx)Se thin films as active layers were fabricated,
and the 2D-3D structural transition was controlled by the application of negative gate bias,
resulting in a reversible control of the sheet resistance by more than two orders of magnitude.
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