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Fig. 1 Super cell structure of GaN/AIN heterojunction
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Fig.2 Energy band structure of GaN/AIN calculated by
the super cell method
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Fig. 3 Energy band structure of GaN/AIN calculated by
the average bond energy method
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Fig.4 Energy band structure of GaN/AIN calculated by
the average potential method
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Fig. 5 Energy band structure of GaN/AIN calculated by
the core state method
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Super Cell Calculation of GaN/AIN Semiconductor Heterojunction
Valence-band Offsets

SONG Jia-ming, CHEN Guang-de, YE Hong-gang,ZHU You-zhang, WU Ye-long
(Department of Applied Physics,School of Science s Xi'an Jiaotong University . Xi'an 710049, China)

Abstract: In order to understand the electronic structure of GaN/AIN heterojunction deeply,it is calculated
by the density functional theory based on the first principle plane wave pseudopotential method, via the
super cell model. The direct calculation of the GaN/AIN super cell demonstrates that the GaN/AIN
heterojunction is homotype and changes abruptly at the interface, besides, the valence-band offsets of GaN/
AIN is 0. 62 eV, which is very close to the experimental result. Additionally,it can be concluded that the
super cell calculation has more advantages than the other common indirect calculation of heterojunction
band offsets, such as the average bond energy, the average potential and the core state. The super cell
calculation supplies more information of the GaN/AIN heterojunction interface while the reference energy
band methods can not. Nevertheless, band-offsets parameters obtained by the other indirect methods are
also reasonable compared with the experimental value.

Key words: The first principle theory; GaN/AIN heterojunction; Super cell calculation; Heterojunction
band offsets
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