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Abstract

The lattice-matched InAIN/GaN structure is one kind of emerging material with high conductivity and used in GaN-
based high electron mobility transistors ( HEMTs). The transport properties of lattice-matched InAIN/GaN structure and
InAIN/AIN/GaN structure are studied. The samples are grown using pulsed metal organic chemical vapor deposition on
sapphire substates. Both structures show temperature-dependent Hall mobilities with a typical behavior of two-dimensional
electron gas (2DEG ). Theoretical analysis of the temperature dependence of mobility is carried out based on the
comprehensive consideration of various scattering mechanisms such as acoustic deformation-potential, piezoelectric, polar
optic phonon, dislocation, alloy disorder and interface roughness scattering. It is found that the dominant scattering
mechanisms are the interface roughness scattering and the polar optic phonon scattering for both structures at room
temperature. The insertion of AIN spacer layer into InAIN/GaN interface exempts 2DEG from alloy disorder scattering,
more importantly results in a better interface, and restrains greatly interface roughness scattering. The influence of sheet
density on 2DEG mobility is also considered, and the upper limit of density-dependent 2DEG mobility is given for lattice-
matched InAIN/GaN and InAIN/AIN/GaN structures and compared with many reported experimental data.

Keywords: InAIN/GaN, two-dimensional electron gas, mobility
PACS: 73.40. Kp, 73.40.-¢
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