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Release from trade-off between Seebeck coefficient and electrical conducitivity
by hybrid thermoelectric structures with dielectric materials

SHINOHARA, Yoshikazu
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i _ Thermoelectric power generation is dominated by the electric structure of
thermoelectric materials. Since Seebeck coefficient and electrical conductivity are in a trade-off

relation, it is difficult to control both the properties separately. In this study, the
multi-layered hybrid films consisting of a high-conductivity & low-Seebeck material and
low-conductivity & high-Seebeck material were prepared by sputtering method, and the effect of the
hybrid structure on thermoelectric power factor was investigated. The electrical conductivity of the
hybrid film was more than that of the consisting materials at a thickness ratio of a
high-conductivity & low-Seebeck layer was small, resulting in an improved power factor. The hybrid
bulk material was also synthesized from thermoelectric material powders and metal nano-powders using
hot pressing. The mixing ratio of metal powers was ~3%. It was found that the power factor was
improved by up to 90% by hybridization.
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