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Structural and Property Characterization of ZnOBAI
Films Grown by Ion Beam Sputtering
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(Ingitute d Thin Film Physics and Application, College of
Physical Science and Technology , Sherzhen University, Shenzhen 518060, China)

Abstract The ZnOBAI (AZO) films were deposited by ion beam sputtering of the ceramic target of ZnO doped with
2% (wt. ) ALOs on BK7 glass substrates. The impacts of the deposition conditions on the film growth were experimentally
studied. The microstructures and properties of the AZO films were characterized with X2ray diffraction, atomic force mi2
croscopy and conventional surface probes. The results show that the plasma power, substrate temperature and film thick2
ness affed the AZO growth to a varying degree. For mstance, as the thickness increases, the Zn(002) peak goes higher,
coinciding with growth of ZnO grains, surface roughening and defects formation. The optimized AZO film growth conditions
are found to be: a plasma power of 113 keV, a substrate temperature of 200 e and a thickness of 420 nm.
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Tab. 1 AZO depcsition conditions at different plasma powers
o EETA PR S BIM S, AT IR SRR
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Figl1 XRD pattems of the ZAO films at differert

plasma powers
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Figl 2 The diffraction angles of the ZnO (002) diffraction peaks
and FWHM as a function of plasma power
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Figl 3 Electrical resistivity of the AZO films grown
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Figl4 XRD spectra of the ZAO films deposited at different
substrate temperatures
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Figl 5 The diffraction angles of the ZnO (002) diffraction peak
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Figl 7 XRD sperctra of the AZO films with different thicknesses
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Figl8 AFM images of the AZO films with different thicknesses
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Figl9 Electrical resistivity of the AZO films
as a function of thickness
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Fig 10 ( a)Transmittance spectra of the AZO films with diffe2
ent thicknesses, (b) The fundamertal absorption edge
variations of the AZO films with different thicknesses,
the inset shows the optical band gap with different
thicknesses
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