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Highly efficient thermoelectric device by hybrid thermal conduction engineering

Nomura, Masahiro
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We developed advanced thermal conduction control in semiconductor thin films
and application to thermoelectric devices. Phononic nanostructures are designed and formed in Si
thin films on an SOl wafer. We demonstrated directional heat flux and heat focusing for the first
time. On the topic of the development of thermoelectric devices, we adopted nanoimprint technology
to form phononic nanostructures in 1 cm square area at low-cost and high-through put. The
nanostructuring enables lower thermal conductivity, which leads to a higher thermoelectric

performance. As the result, we achieved a 10 times enhancement in the power generation density
compared with an unpatterned thin film.
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