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Novel concept of thermoelectric devices using electric double layer gating.

Fujii, Takenori
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To fabricate a p-n junction for a thermoelectric device, an ambipoler
transistor structure was applied to semiconducting single-walled carbon nanotube (SWCNT) sheets.
Here, we adopt a method to form a p-n thermoelectric pair in a liquid-gated ambipoler SWCNT
transistor. The positive and negative carriers can be created by applying opposite gatevoltage on
source and drain electrodes, and the position of the p-n junction was electrically controlled by the

potential difference between source and drain electrodes. We observed the positive and negative
thermopower on the half the sample in source and drain side, when the position of the p-n junction
was located in the center of the sample. In this research, we found this p-n junction could perform
a crucial role to develop thermoelectric devices.
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