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IV-VI semiconductor compounds are well known as promising materials for thermoelectric applications. Recently, interest in these compounds has grown due to the observation of a substantial increase in the figure of merit in IV-VI-based low-dimensional structures. 

The goal of the present work is to study the growth mechanism, structure and thermoelectric properties of thin PbTe films prepared by thermal evaporation in vacuum and deposition on mica substrates at the temperatures Ts = 375, 525 and 635 К. The films were prepared from charge with different electron concentrations (n ( 1017 - 1020 cm-3). Electron microscopy study showed that PbTe grows on mica epitaxially in an island like fashion predominantly in the (111) orientation. It is shown that the value of n in the charge and thick films differ, the character and magnitude of this difference depending on n in the charge. This effect is attributed to a change in the thermodynamic equilibrium conditions in thin films compare to bulk crystals. 

The dependences of the Seebeck coefficient S, Hall coefficient RH, electrical conductivity ( and charge carrier mobility ( on the thin PbTe film thickness (d = 10 – 550 nm) and temperature (80-300 K) were obtained. It was established that in PbTe films without a cover layer there exists a critical thickness at which the transition from electron to hole conductivity with decreasing d is observed. Covering films with a protective layer, lowering the substrate temperature and increasing electron concentration in the charge result in narrowing of the thickness range corresponding to hole conductivity. The observed effects are attributed to the oxidation processes taking place on the film surface exposed to air as well as to a change in the condensation coefficients with changing substrate temperature. 

The experimental d-dependences of the thermoelectric properties at TS = 525 K are interpreted in terms of the acceptor states created by oxygen on the film surface. The theoretical curves calculated taking into account the existence of two types of charge carriers (electrons and holes) are found to be in good agreement with the experimental data. The analogy is drawn between the phenomena caused by oxidation in PbTe/mica films and those observed earlier in PbTe/KCl thin films. 

The effect of electron concentration in the charge on the growth mechanism, oxidation processes, manifestation of the size quantization, and thermoelectric properties of the PbTe/mica films was studied. It was established that an increase in n in the charge leads to a higher proclivity to coalescing at the stage of island growth and to a higher mobility of twin boundaries, which is attributed to an increase in the rate of surface diffusion as a result of an increase in the concentration of structural defects. The inversion point shifts to smaller d’s as the electron concentration in the charge increases. An increase in the electron concentration leads to more distinct manifestation of oscillations in the thickness dependences of properties caused by the size quantization. 

