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Table 2 Percent of GaN with different orientations in the samples

epitaxy lype

sample A 76% 7% 12% 5%
sample B 87% 4% 9% 0
sample € 93% 0 7% 0
sample D 100% 0 0 0
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Table 3 GaN/Al:0: matching orientation and calculated misfit

) ) ) in-plan directions repeal interdistances/nm o
matching orientations mis{it
GaN Al:0s GaN Al:0s
GaN(0001) |l 1210 0110 0. 3185 0.2747 0. 1375
A1:05(0001) 1010 2110 0.2759 0.2379 0.1377
GaN( 1010) | 1210 0110 0. 3185 0.2747 0. 1375
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Epitaxial Matching Orientations of GaN with Bare and
Nitridated Al2O3( 0001) Substrates

Xu Ke Deng Peizhen Qiu Rongsheng Xu Jun Fang Zujie
( Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800)

Abstract GaN thin films were grown by metal-organic chemical vapor deposition
on Al203(0001) substrates, the epitaxial relationships between GaN and Al:0s
(0001) were examined by a X-ray ( synchrotron radiation source) diffraction
method. Results revealed that GaN grown on the wellnitridated substrates exhibit—
ed the popular crystallographic orientation with [ 0001] direction perpendicular to
the Al203(0001), while those grown on the bare or insufficiently nitridated sub-
strates proved to have three other orientations which rotated by certain angles
around its {120 in respect to the popular one. The orientation tiltings were sug—
gested to be one of the important mechanisms by which GaN films could mateh bet—

ter with A1:203(0001) substrates and relax the interfacial strain effectively.
Key words GaN. Al:03(0001) substrate, MOCVD, lattice matching



