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UV emission of ZnO: Er films prepared by ultrasonic spray pyrolysis
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Abstract

The films of Er-doped ZnO (ZnO:Er) were prepared onto MgO wafers by ultrasonic spray pyrolysis at 550 °C. The
concentration of Er in the deposition source varied from 0.5 wi% to 3.0 wt%. The crystallographic properties and surface
morphologies of the films were investigated by X-ray diffraction (XRD) and scanning electron microscope (SEM),
respectively. The properties of photoluminescence (PL) for the films were investigated by dependence of PL spectra on
the Er concentration in the films. The films were grown as polycrystalline with a dominant direction of [002]. The grain
size of the films were reduced by Er-doping. Er-doping enhanced the ultraviolet emission of ZnO: Er films. The ZnO: Er
films prepared with the deposition source of 2.0 wi% Er showed the strongest ultraviolet light emission peak among the
films in this study.
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Fig. 1. XRD pattern variation of ZnO:Er films with the
concentration of Er.
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Table 1. Grain size and lattice constant(c) of ZnO:Er

films
Er (wt%) Grain size (A) C A
0.5 504.66 5.154
1.0 391.06 5.147
2.0 504.32 5.149
3.0 495.34 5.146
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Fig. 2. SEM micrographs of ZnQO: Er films. The concent-
ration of Er in ZnO solution is: (a) 0.5 wt%, (b) 1.0
wt%, (¢} 2.0 wi% and (d) 3.0 wt%.
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Fig. 3. Er concentration in ZnO : Er films as a function of
Er concentration in deposition solutions
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Fig. 4. Resistivity variation with Er concentration in depo-
sition solutions.
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Fig. 5. PL spectra of ZnO:Er films doped with: (a) 0.5

wt%, (b) 1.0 wt%, (¢) 2.0 wt%, (d) 3.0 wt%
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Table 2. UV peak data of ZnO:Er films at 300 K

Er  Wavelength Intensity Energy FWHM

(Wt%) (nm) (a.uw.) (ev) (meV)
0 376.87 8237 3.291 118
0.5 384.63 85,466 3.231 205
1.0 385.00 131,220 3.227 175
20 385.66 226,490 3.221 178
3.0 385.31 151,280 3.225 196
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