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Study of GaN Epitaxial Growth on Sapphire (0 0 0 1) and Silicon (1 1 1) by
Molecule Beam Epitaxy System
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ABSTRACT

The high quality of GaN epilayer successfully was grown on sapphire and silicon
substrates by Molecule Beam Epitaxy (MBE) system. To achieve high quality GaN epilayer
on sapphire, the nitridation treatment: is necessa;ry for growing GaN epilayer. The overall
threading dislocation density wc;uld redxjce w1th “ mcrease of temperature of nitridation

treatment. To improve the crystaI quahty of GaN epltaxxy layer further, the methods of vicinal
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sapphire substrates and GaN 1nserted by AlN 1nte‘rlayer have been applied to obtain high
quality GaN epilayer. B

In the part of GaN epilayer on Si (111), the simultaneous AIN/a-SisNy4 buffer structure
with Al pre-seeding layer and novel substrate engineering (GaN-nanorods buffer) was applied
to grow high quality GaN epilayer on Si (111) substrates. The Al pre-seeding layer would
improve the crystal quality of the GaN epilayer on Si (111) substrates and the crystal a-SizN4
layer was also accompanied with AIN buffer layer growth process. The simultaneous
AIN/a-SisNy buffer structure could reduce lattice mismatch to obtain high quality GaN
epilayer on Si (111). We have investigated the growth condition, i.e. growth temperature and
V/II ratio, influence on the formation of the self-assembled GaN nanorods grown on Si (111)

substrates. From slightly N-rich condition to highly N-rich condition, the aspect ratio of GaN

nanorods increased and the PL spectra of GaN nanorods characteristics peak around
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3.30~3.40eV presents the blue-shift to higher energy. Using novel substrate engineering
(GaN-nanorods buffer), the high quality and strain-free GaN epilayer have been grown on

GaN nanorods by MBE and MOCVD systems.
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