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Fig.1 X-ray diffraction pattern of nanocrystalline ZnO films
for annealing temperature at 400°C ,550°C .650°C
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Fig. 2 Optical band gap obtained from absorption

spectra of nanocrystalline ZnO films
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Fig. 3 Photoluminescence spectra of nanocrystalline ZnO
films with excitation wavelength 336 nm
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Fig. 4 PL mechanism of nanocrystalline ZnO films

B 5 Gl T 4K ZnO B ESLEUR S H R
EH5BXBEXRR . R KR KRET R, 5
KGR, SROGTT IR S, MR LB AL,
XMELBREHEEMVOIWBLEX .

1500 T
P
- b
3 [ Violet band emission
£ 1000
2
g 500 | Green band emission
o
L e
-l
%00 400 500 600 700
Annealing temperature/('C)

HS HARZInOMBPEAXEA A EEEFEKEL XA

Fig. 5 Relationship between photoluminescence intensity
of the maximum of nanocrystalline ZnQ films and
annealing temperature
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Study on the Visible Emission Mechanism of Nanocrystalline ZnO Thin Films
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Abstract Nanocrystalline ZnO thin films is a promising material for short-wave laser and luminescence
etc, due to its wide band gap (3. 37 eV) and high exciton binding energy(60 meV)at room temperature.
The high-quality nanocrystalline ZnO thin films is prepared by using sol-gel, grow on quartz glass
subtractes, Photoluminescence spectra and Absorption spectra of nanocrystalline ZnO thin films with
excitation wavelength 330 nm are measured at room temperature. Two emission bands are observed, one
being a strong and narrow ultraviolet emission band its central wavelength is 392 nm and the other being
weak and wide green visible band its central wavelength is 519 nm. Crystal structure of samples are
examined by X-ray diffraction (XRD) pattern, the mean grain size of nanocrystalline ZnO thin films are
calculated by with Debye-Scherrer formula. The results indicate that nanocrystalline ZnO thin films has a
hexagonal wurtzite structure and polycrystalline, and showed sharp diffraction peak for ZnO(002) , which
indicate that as-sputered film were highly c-axis oriented. The grain increases with annealing temperature,
Absorption spectra of ZnO thin films indicated that the band gap of the thin films was 3. 30 eV .
Photoluminescence spectra showed that ZnO thin films emitted strong UV Photoluminescence . The
intensities of PL peaks decrease with increasing annealing temperature. In particular the mechanism behind
the visible luminescence has also been discussed in this paper. It should be said that the mechanism behind
the visible luminescence is still a question to debate. In this paper the visible emission processes of
nanocrystalline ZnO. The experiments prove that the luminescence emission peak located 519nm
corresponds to the transition from the shallow level of oxygen vacancy to the shallow level of zinc vacancy
or electron transition from deep level of oxygen vacancy to valence band.

Keywords Nanocrystalline ZnO thin films; Sol-Gel; Visible emission
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