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Abstract; Plasma assisted molecular beam epitaxy was employed to prepare ZnO thin {ilms on Si(111) substrate. In order
to look for the optimal substrate temperature for growth of ZnO thin films, the dependence of the quality of ZnO thin films on
substrate temperature ranging from 350°C to 750°C was studied by X-ray diffraction( XRD) and photoluminescence ( PL)
spectra analysis. The full width at half maximum ( FWHM) of XRD and PL spectra become narrower and then wider, a
preferred oriented ZnO thin film on Si substrate was obtained at 550°C. The PL spectra show a strong ultraviolet( UV) band
emission with a weak deep-level emission. The origin of the UV band is from free excition recombination, testified hy the
temperature dependent PL spectra in the rang of 81K ~300K.
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Fig. 1 XRD spectra of the ZnO thin films grown on Si

(111) substrates prepared at different growth temperature:
(a)350°C (b)450°C (c)550°C (d)600°C (e)700°C
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Fig.2 The RTPL spectra of ZnO thin films prepared at dif-
ferent growth temperature: (a)350°C (b)450°C (¢)550°C
(d)6007C (e)700%C
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Fig.3 RTPL peuk energy position and the FWHM as a
function of substrate temperature
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Fig. 5 Peak energies of the free-exciton emissions as a
function of temperature ranging from 81 to 300K. The theo-
retical simulation ( solid curve) to the experimental points is
=E(0)-aT*/(T +B). Solid

circles represent experimental data

obtained using Equation E(T)
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