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The microminiaturisation of electronic and photoelectronic components is the objective tendency of modern technics. This trend automatically leads to the microminiaturisation of the thermoelectric energy converters that have to supply power for such microelectronic components. On the other hand the essentially novel structures with submicron and nano-inhomogeneities were suggested recently as very effective thermoelectrics; the structures use different kinds of quantum superlattices. The dimensions of such structures that have been used as materials for thermoelectric generators are comparable with microscopic characteristic lengths of charge carriers and phonons. It is obvious that traditional methods of calculation of the efficiency of thermoelectric generators should be reconsidered in the investigated conditions [1]. 

In the present paper we suggest a theory of microminiature thermoelectric energy converter (in particular generator). The theory takes into consideration boundary effects on the characteristic length and nonlinearity of kinetic coefficients. The principle of energy balance’s equations was used. Therefore the system of equations for energy balance of electrons and phonons with electron-phonon interaction in limited samples was solved by perturbation theory method. The nonlinear density of electric current and the density of heat flow (for electrons and phonons both) were determined. Then the analytical formula for the efficiency of thermoelectric generator that takes into account the nonlinear and the size effects was obtained. The received equation for efficiency transfers into the classical Ioffe formula in the assumption of bulk sample. 

A set of criterions that give a possibility to use the traditional expression for the efficiency of the thermoelectric generators were determined. The thermoelectric efficiency can increase or decrease owing to nonlinearity and dimensional effects depending on properties of a material and conditions of the energy generating.
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