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Abstract

Thermoelectric material can realize the direct conversion of heat energy and electric energy. It is
a kind of energy material without noise pollution, no harmful substance emission, long life and
high reliability. As one of the most efficient thermoelectric materials at room temperature, Bi2Te3
has shown great potential for commercializing. Bi2Te3 thin films have been prepared by RF
magnetron sputtering. The effect of sputtering time and substrate temperature on the thermoe-
lectric properties of the films has been investigated. The phase, crystallization and surface condi-
tions of the films were characterized by XRD and SEM, and the stoichiometry of the films was ana-
lyzed by EDS. Meanwhile, the Seebeck coefficient and electrical conductivity near room tempera-
ture films were determined, and in order to measure the thermoelectric properties under differ-
ent process parameters for thin film, power factor was calculated. Finally, the sputtering time of
10 min film has the highest power factor.
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Figure 1. Working principle of thermoelectric devices
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Figure 2. XRD patterns of different samples
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Figure 3. SEM of samples sputtered for 20 minutes with substrates at (a) ambient condition and (b)
300°C
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Figure 4. The thickness of the samples
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Figure 5. Measurement of (a) resistance; (b) Seebeck coefficient
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Table 1. Thermoelectric performance evaluation of different samples
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Samples 10 min 20 min 30 min 20 min-Annealed
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