(®)
2013 2015

Preparation of high quality alloy semiconductors and understanding the solute
transport mechanism for the fabrication of cascaded thermoelectric devices
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In-situ X-ray penetration method was adapted to make clear the dissolution and
growth processes of SiGe under the temperature gradient. The effect of solutal convection on the Si
transport was clearly demonstrated. Compositionally homogeneous polycrystalline Sil-xGex crystals were
grown by a temperature gradient freezing method. In addition, n-type and p-type Sil-xGex crystals were
grown and the thermoelectric properties were measured. The ZT values of Ga (1 x 1018 cm-3a doped
Si10.68Ge0.32 and Sb (1 x 1019 cm-3) doped Si0.73Ge0.27 were 0.34 and 0.44, respectively which were higher
than those of the P-doEed SiGe. SiGe nanostructures synthesized by a ball milling method showed the ZT
1.84 which was the highest value of SiGe.
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