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Abstract:

Germanium antimony telluride (GeSbTe) alloy is a popular material in optical and non-volatile
memory devices. In the recent years, it has attracted renewed attention due to its potential
for thermoelectric applications. In this work, we controlled the phase and vacancy in the alloy
to achieve high thermoelectric performance. In order to enhance the thermoelectric property
of GeSbTe we attempted both bulk and thin film growth of this alloy. For the bulk samples,
the compound was prepared by solid state reaction utilizing high-purity Ge, Sb, and Te to be
melted under vacuum at 950 °C, then slowly cooled to 500 °C, followed by a rapid quenching
in water or in the air. The sample is pulverized to powder, and followed by single crystal
growth in a vertical Bridgman furnace. By careful control of the growth condition such as Ge
content and rapid quenching condition we can turn the vacancies and defects in the crystal.
For the thin film samples, we use magnetron sputtering to deposit GeSbTe on a Si substrate.
Due to the interface effect between the GeSbTe film and Si substrate, we can sustain the
high temperature cubic phase down to room temperature and study their thermoelectric
properties. A ZT above 2.5 has been demonstrated at relative low temperature of 400 °C.
Detailed characterization to elucidate the properties will be presented.
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