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Growth and Optical Properties of In-rich Al;_In,N Films by
Radio-Frequency Magnetron Sputtering

CHEN Jianjin, QI Dongli, LIU Jun, LI Xiang, SONG Jianyu, SHEN Longhai
(School of Science, Shenyang Ligong University, Shenyang 110159, China)

Abstract: The In-rich Al InN films were grown on Si and quartz substrates by radio-frequency magnetron sputtering. The
structures, morphologies, and optical bandgap of as-grown Al,_,In,N films were characterized by X-ray diffraction, scanning electron
microscopy, and ultra-violate-visible-near infrared spectroscopy. The photoluminescence (PL) spectra of Al InN films were
measured at room temperature. The Al ,In,N films have single-phase wurtzite structures with (002) preferred orientation. The In
content x was tuned in the range of 0.64-0.76. With increasing the In content x, the Al; ,InN films exhibit smoother surface
morphology and the optical bandgap shows a red-shifted from 1.93 eV to 1.87eV. The PL emission is dominated by the band edge
emission at x = 0.64. The additional emission could be explained by the Burstein-Moss effect when the In content x was increased.
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Table 1 Growth parameters of Al;_, In,N film
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Fig. 1 XRD spectra of Al ,In\N films grown under various
number of In blocks
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Table 2 Elemental composition of Al_In,N films grown
under various number of In blocks (Vy,)
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Fig.2 Top-view SEM images of Al;_,In,N films
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Fig. 3 Cross-sectional SEM images of Al ,In,N films
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Fig. 4 Transmittance spectra of Al ,In\N films with different
In composition
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Fig. 5 Plots of (ahv)* versus hv for Al,_JInN films with
different In composition
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Fig. 6 Photoluminescence (PL) emission spectra of Al;_JInN
films with different In composition excited by 325 nm
laser
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