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Synthesis and Characterization of Al,O; Films by Oxygen
Ion Beam Assisted Reactive Pulsed Magnetron Sputtering
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Abstract The AlyOs films were deposited by oxygen ion beam assisted reactive pulsed magnetron sputtering on poly-

tained at 300 V, 5 times faster than tha of the conventional technique without ion beam assist ance.

imide substrate. In the newly- developed technique, the pulsed sputtering of Al was synchronized with irradiation of low en
ergy oxygen iors to control the stoichiometry. The impacts of the growth conditiors, including the ion beam assistance, ion
bean discharge voltage, and deposition rate, on the microstructures and optical properties were evaluated. The films were
charaderized with X-ray diffraction, X-ray photoelectron spectroscopy, and atomic force microscopy. The results show that
the discharge voltage strongly affects the stoichiometry. At 200 V, the amorphous A LO3 films possess nearly stoichiometric
contents. The surface roughness decreased with an increase of the discharge voltage, and minimized at 300 V. The AbLOs3

films, grown with the ion beam assistance, outperform the control sample in many ways, such as a better transmittance, a

higher refractive index, and a lower extindion coefficient. Besides, the maximized deposition rate, 70 nm/min, was ol
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Tab. 1 The Al 2p peak spectra of the films prepared
’ at different discharge voltages
? /V /eV / &V ALO4 / %
AE ? 0 74. 14 1. 866 67.6
5 kW 100 ) 1. 655 81.7
) , 200 74. 68 1. 1% 97.2
0. 85 A, 300 74.73 1. 18 100
400 T4, T4 1. 18 100
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Fig 6 The impact of discharge voltage on the deposiion rates
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