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Abstract

In the last decade , wide research programs have considered the studying of GaN and its
related alloys, due to their direct bandgaps that ranges from 0.7 to 6.2 eV. These
semiconductors have had a profound effect on a wide applications of electronics and
optoelectronics devices. )

In this thesis we are interested on studying the transport properties of the two
dimensional electron gas(2DEG) at the interface of single heterostructure of -
AlGaN/GaN. For this purpose we whave gathered the experimental data reported by
various research groups from 1992 till now, and have looked for the effect of the
various growth parameters on the 2D electron density and their mobility . In addition we
have considered the most important scattering mechanisms that dominate the electron
mobility in the quantum well, and have analysed the reported experimental data as a
function of temperature. Our analysis shows at high temperature ( > 200K ) it is the
inttinsic phono related related scattering that controls the mobility of electrons and at
lower temperature the extrinsic scattering including ionized impurities in the AlGaN
layer and also the dislocation density due to the lattice mismatch between GaN and
substrate limits the electron mobility. Our calculation show by reduction the dislocation

density from 10" ¢cm? to 10 cm™ the electron mobility for the electron gas density of

10"cm™ increases by two orders of magnitude
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