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Abstract

Thermoelectric bismuth telluride thin films were prepared on SiO,/Si substrate with co-sputtering of
bismuth and tellurium targets. The effects of deposition temperature on surface morphology, crystallinity and
electrical transport properties were investigated. Hexagonal crystallites were clearly visible at the surface of
films deposited above 290 °C. Change of dominant phase from rhombohedral Bi,Te; to hexagonal BiTe was
confirmed with X-ray diffraction analysis. The deviation from stoichiometric composition at high deposition
temperature resulted in the change of structural and electrical characteristics. Seebeck coefficients of all
samples have negative value, indicating the prepared Bi,Te, films are n-type thermoelectric. Optimum of
Seebeck coefficient and power factor were obtained at the deposition temperature of 225°C (about -55 #
V/K and 3x10* W/K’m, respectively). Deterioration of thermoelectric properties at higher temperature
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could be explained with Te deficiency and resultant BiTe phase evolution due to the evaporation of Te ele-

ments from substrates.
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Fig. 1. Tellurium contents in BixTei thin films as a

function of RF power of Te target: films de-
posited without infentional heating.
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Fig. 2. FESEM images of BixTei thin films deposited at (a) RT,

(f) 320 °C.
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Fig. 3 X-ray diffraction patterns of BixTei thin films
deposited at various substrate temperatures.
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Fig. 4 Te contents in bismuth telluride films as a function of deposition temperature. (b) Vapor pressure of

bismuth and tellurium elements.
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Fig. 5. Electrical transport properties of BixTei thin films deposited at various substrate temperatures.
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