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Development of thermal switching device working under a bias voltage

Takeuchi, Tsunehiro
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We tried to fabricate a thermal switching device working under a bias

voltage. For this purpose, we had to find materials characterized by extremely small lattice thermal

conductivity and a electronic structure of typical semiconductor. We realized that Ag2S, Ag2Se,
Ag2Te satisfy this condition, and produced a thermal switching device consisting of two Ag2S sheet
of 20 micro-meter in thickness separated by a 60 micro-meter polyimide film. By apﬁlying a few
volt, we succeeded in observing 4 - 7 % change in thermal conductivity. Although the change in
thermal conductivity was too tiny to be utilized, it is naturally suggested that devices with
thinner Ag2S and polyimide layers of a few nm would produces 100 times larger switching effect on
geag conduction. We are now in progress in producing such a high-performance thermal switching
evice.
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