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Enhancement of thermoelectric property of core-shell SiNWs
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The objective of this research is to develop a thermoelectric power
generation device with embedded p-type silicon nanowires (p-SiNWs) wrapped with A1203 shell, in
order to enhance the power factor (PF) of SiNWs by the fixed oxide charge in the shell.

As a result of QSCV measurement, it was found that Al203 shell has a fixed oxide charge density of
-9.82 x 10 11 cm -2, and that the shell can induce a hole accumulation layer on the surface of
p-SiNWs. On the other hand, it was difficult to obtain a large PF around room temperature in the
power generation device attributed to the lower impurity concentration in p-SiNWs. In the future, it

is necessary to establish a technique to increase the impurity concentration only in the surface
layer of SiNWs and to evaluate it in a wider temperature range.
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