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Control of giant thermoelectric properties based on group-1V band engineering
and its device applications
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This project aimed to establish a guideline that shifts the temperatures of
the giant phonon-drag effect, which appeared at low temperatures around 20 K, to higher temperatures
based on the band engineering technology in group-1V alloys (germanium tin). Previous studies have

grown the alloy films on conductive substrates; hence, their electronic and thermoelectric
properties have not been fully understood. Therefore, this study used high-resistivity wafers as the
crystal growth substrates. As a result, the high-quality formation of various group-1V alloys
(germanium tin, silicon tin, and germanium silicon tin) thin films and clarification of their
Tow-temperature thermoelectric properties were achieved.
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