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The Effect of Al-Doped on the Structure and Optical Properties of ZnO Thin Films

Yang Fan, Zhou Xin, He Mingcan, Zhou Xiangliang, Peng Feng, Li Xueyong
( School of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : Investigates the influence of Al-doped on the structure and optical properties of ZnO(ZAO) thin films
which prepared by direct current (dc) magnetron sputtering. The X-ray diffraction results reveal that the film has good C-
axis preferred orientation growth characteristics, the substrate temperature influences obviously on the optical transmit-
tance and photoluminescence (PL) spectra of both ZnO and ZAO films, and all films exhibit a transmittance higher than 86%
in the visible region, while the optical transmittance of ZAO films is slightly smaller than that of ZnO films. Al-doping leads
to a larger optical band gap (Eg) of the films, the near-band-edge (NBE) emission and deep-level (DL) emission are observed
in pure ZnO thin films by PL measurement, however the DL emission of the thin films is depressed with Al-doping. As the
substrate temperature increases, the peak of NBE emission has a blueshift to region of higher photon energy, which shows
a trend similar to the Eg in optical transmittance measurement
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Fig. 1 XRD patterns of ZnO and ZAO thin films under

different temperatures
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Table 1 XRD measured results and computing parameters

FE dh W/ 20/ FWHMI D/nm c/nm
T ¢y )
IR 3429  0.56
100 3430 0.58
200 34.33  0.57

300 34.40 0.59

strain/ crystallite

x107* size/nm

026137 052274 394 14.85
026130 0.522 60 3.67 14.34
026108 052215 2.80 14.59
026056 052112 0.83 14.10

ZnO
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200 34.26 0.28
300 34.22  0.28
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Table 2 Optical transmission and optical band gap of

ZnO and ZAO films

F i R/ C HEEL R /% AP eV
%= i 90.88 3.25
100 91.74 3.31
Zn0 200 91.21 3.33
300 90.51 3.34
%= i 86.11 3.42
ZA0 100 87.96 3.44
200 89.62 3.46
300 89.41 3.46
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Fig. 2 Room-temperature photoluminescene spectra of ZnO

and ZAO films deposited at various substrate temperatures
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