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Study of thermal conduction in a semiconductor two-dimensional quantum
well structure
G. Ansaripour®* and A. Anosh

Department of Physics, Faculty of Science, Bu-Ali Sina University, Hamedan, Iran

4 )
Abstract:

The thermal properties of semiconductor and superlattice nanostructures have recently,gained more care
for the following reasos. Firstly, the gradual shrink of the dimensions of devices and microelectronic
circuits, which causes an increase in the semiconductor dissipative power per unit area. As a result, the
thermal conductivity and reliability of the device would be important due to size effects. Secondly, the
design and fabrication of two-dimensional heterostructure semiconductor quantum well devices leads to
the reduction of heat conduction and improvement of their thermoelectric efficiency. In this work, the
thermal properties of a two-dimensional semiconductor structures such as an Si and Ge quantum well is
investigated regarding the phonon relaxation rates in the umklapp scattering processes, boundary
scattering, mass difference scattering and the thermal conductivity is calculated and plotted. It is seen that
the thermal conductivity can be tuned by adjusting the spacer layer. Also, the results of the calculations
show that the thermal conductivity of the sample quantum well is about one order lower than its similar
bulk. Our results agree with recent theoretical and experimental data.

Keywords: Phonon, Quantum well, Semiconductor, Umklapp process, Nanostructure
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