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In this stud¥, we focused on a group I1-V semiconductor Zintl phase Mg3(Sb,
Bi)2 with layered structure. We developed a synthesis method using a liquid encapsulant and one-step
simultaneous synthesis and sintering method using the spark plasma sintering, and successfully
fabricated Mg3Sb2 polycrystalline thin films through the magnetron sputtering method. In bulk
materials, the thermoelectric properties are improved by the doping of rare earth elements such as
Y, Sc, and La via a combination of the reduction reaction with oxides and the spark plasma
sintering. In thin film materials, the structure of Mg3Sh2 exhibits three states: amorphous, cubic
and hexagonal. The microstructure and thermoelectric properties are strongly influenced by
sputtering condition such as the Mg/Sb composition of a target and the substrate temperature.
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