OPTICAL PROPERTIES OF ELECTROPLATED Bi2Te3 FILMS
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Many deposition techniques, such as sputtering, metallorganic chemical vapor deposition, molecular beam epitaxy and electrodeposition have been already used to obtain thin films of bismuth telluride compounds. Electrodeposition may offer a low-cost growth method with a high deposition rate. Several electrochemical processes have been developed leading to different compositions of Bi2Te3 binary compounds [1,2].

The stoichiometry of these thermoelectric films directly influences their electronic and transport properties. The aim of this study is to evaluate the physical properties of the materials, which are obtained using established electrochemical methods. This work is about the optical characterizations of electroplated Bi2Te3 films by Spectroscopic Ellipsometry (SE). The scanned spectral range was from the Visible to the Middle Infra-Red domain (0.4 – 38 µm). This original approach allows to access to the optical constants of the materials and then to their electronic properties [3]. In particular the energy band gap can be evaluated by this non contact method for different compositions of Bi2Te3. Moreover the composition and the morphology can be estimated through an optical model of the film | ambient medium interface. Finally SE is a non destructive technique, which allows to monitor the electrodeposition of thin films. The growth of Bi2Te3 layers can be seen clearly by in situ SE data.

All the results were related to additional investigation methods (AFM, XRD, EPMA…). Consequently we performed a comparison of the properties of the electroplated bismuth telluride films with the properties of the bismuth telluride materials obtained by classical methods.
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