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A field effect heat flow switching device
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Abstract

A heat flow switching device was developed using semiconductors characterized by very small lattice thermal conductivity. We selected
AgxCh (Ch = S, Se) which possesses semiconducting electron transport properties and very small lattice thermal conductivity, and tried
to control their electron thermal conductivity using bias voltage. The samples were prepared by means of self-propagating
high-temperature synthesis under vacuum atmosphere, and mechanically rolled into ribbons of 10 um in thickness. For making the
capacitor-type device, amorphous Si and Mo were deposited on the rolled films using RF-sputtering. We compared thermal conductivity
with and without bias voltage by means of the AC heating method. As a result, we succeeded in observing a 10 % increase of heat flow

in the capacitor type heat flow switching device.
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Fig. 1. (a) Schematic drawing of AC heating measurement
with and without bias voltage. (b) Temperature distribution at

the sample surface observed using IR camera.
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Fig. 2. XRD patterns of Ag2S1.Sex (x =0, 0.3, 0.4, 0.8, 1).

Fig. 3. A mechanical rolled, ribbon shaped sample of
AgS1.Sex (x = 0.4). The thickness is ~10 um. The rolled

samples prepared at x < 0.4 possess good flexibility.
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the heat flow switching devices.
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