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Abstract: In this paper, polar (0002) , semipolar (11-22) and nonpolar (11-20) planes of InN thin films were
grown on different planes of sapphire (Al,03) substrates by using metal-organic chemical vapor deposition (MOCVD)
technology, and the structural and optical properties of these InN thin films were intensively investigated by various
characterization means. The X-ray diffraction (XRD) curves show the stronger diffraction peaks of the (0002), (11-
22) and (11-20) planes of InN, indicating the relatively high crystalline quality of the InN films. The scanning elec-
tron microscopy (SEM) surface images reveale that the surface morphology of polar (0002)-plane InN was smoother,
while incompletely merged holes were presented on both semipolar and nonpolar InN surfaces. Photoluminescence
(PL) spectra demonstrate that the peak energies of different planes of InN were around 0. 63 eV and gradually red-shift-
ed from polar, semipolar to nonpolar. In addition, the transmission spectra measured with a visible-infrared spectro-
photometer show that the absorption edge of polar (0002)-plane InN is around 0. 85 eV, while the absorption edge of
semipolar (11-22) and nonpolar (11-20)-planes InN isaround 0. 78 eV, suggestingalarger Stokes’ shiftforpolarInN.
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Tab. 1 Growth time of each epitaxial layer for three InN

samples
A K i
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N, ) 10.0 0 120
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Fig.1 XRD 26-w curves(a) and corresponding XRCs(b) of three InN samples. The scattering curves in (b) represent the actu-
al measured data, while the solid curves represent the fitted curve with Gaussian linear, and the black, red, blue,
green, and purple colors represent the XRCs obtained by scanning the InN (0002) plane, (11-20) plane along the in-
plane [1-100] and [0001] directions, and (11-22) plane along the in-plane [1-100] and [ -1-123] directions, respec-

tively
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M) 25 AL T Z W A i 38 (1. 25° ~ 1.29°), X
T2 WM InN B InNy L, W5 P AN 5 1) XRC Y
FWHM {6 T Z 1 0y i (1. 73° #1102, 13°) .
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Fig.2 SEM surface images of polar InN sample InNggp, (a) ,

InN;50(c)
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Fig.3 PL spectra of polar, semipolar, and nonpolar InN

samples(embedded figure is a partial enlargement )
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0.630,0.615 eV, 1 LLE I, A T M InN #£
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InNyj E@ PL ﬂl%f%iﬁ‘é%hﬂﬂ%ﬁﬁ’]él*ﬁ%?ﬁ 1Z
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Fig.4 Transmission spectra of polar, semipolar, and nonpo-

lar InN samples
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