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Abstract: ZnO thin films were prepared by sol-gel method and the influence of spin-coated layers and

annealing temperature on the sample crystal structure optical properties and surface morphology were

studied. X-ray diffraction ( XRD) results show that the sample with 10 coated layers after annealing at

600 °C has a largest grain size and best crystallinity. The UV-Vis transmittance spectra are found to be

steeper after annealing and the optical band gap decreases as the annealing temperature increasing.

Photoluminescence spectra of ZnO films reveal the peak can be decomposed into two fitting peaks near

388 nm and 394 nm corresponding to an intrinsic emission and a defect emission respectively and the

intensity of this two peaks show opposite changes as annealing temperature increasing. It is found that the

samples present more uniform and compact surface as the annealing tempeature increasing.
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Microstructure Characteristics of ZnO Thin Films Prepared by Sol-Gel Method
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Fig. 1 XRD patterns of ZnO thin films (a) with different layers; ( b) annealing at different temperature

1 ZnO

Table 1 Crystalline parameters of ZnO thin films
Film thickness/layers Annealing temperature/°C  Grain size/nm Strain/Pa  (100) position/( °) (002) position/( ®) (101) position/( °)

400 9.1 1.1232 31.968 34,582 36.454
6 500 45.3 0.1327 31.763 34.395 36.263
600 36.1 0.0311 31.904 34.557 36.210
400 16.7 0.4716 32.101 34.537 36.364
8 500 48.8 0. 0208 31.878 34.531 36.203
600 90.7 0. 0085 31.882 34.520 36.337
400 28.7 0.0993 31.890 34.526 36.380
10 500 58.3 0.0289 31.872 34.492 36.350
600 94.5 0. 0205 31.877 34.532 36.356
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Fig.2 UV-Vis transmission spectra of ZnO thin films

(a) with different layers( 600 °C) ; ('b) annealing at different temperatures( 10 layers)
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Fig.3  Absorption curves of ZnO thin films as a function of annealing temperature with 6 layers( a) and 10 layers( b)
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Fig.4 PL spectra of ZnO thin films with 10 spin-coated layers
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Table 2 PL parameters of ZnO thin films

:(d) 600 C

Annealing temperature / C Peak integral area/a. u. Emission peak /nm FWHM/nm Intensity/a. u.
As—denosited 386.0055 388.0355 3.7699 81.6968
srdeposite 299.9383 393.1591 5.3384 44.8288
400 1310. 8352 388.7283 6.5322 160. 1144
442.1776 394.5447 4.5689 77.2200
500 965.0138 389.0210 6.5272 117.9628
316.1244 394.5974 4.3566 57.8964
600 1733.7182 388.9239 7.2859 189. 8601
346.9179 395.0078 4.3655 63.4058
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Fig.5 AFM images of ZnO film with 10 spin-coated layers under different temperature
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