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Table 1

PLD growth parameters of MgZnO films with laser pulse energy of 160 mJ and 220 mJ, respectively.
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Fig.1 Temperature dependence of XRD spectra of MgZnO

films deposited with laser pulse energy of 160 m]
(a) and 220 m]J (b)
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Fig. 2 Temperature dependence of PL spectra of MgZnO

films deposited with laser pulse energy of 160 m]

(a) and 220 mJ (b)
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Table 2 AFM parameters of MgZnO films deposited at dif-

ferent substrate temperature with laser pulse energy

of 160 mJ and 220 m], respectively.

160 m]
(a) (b) (c) (d) (e) (f)

UKL B (nm) 155 124

FEJHBEE R,

Py HUATLREE RMS 31.3 5.77 5.38 3.65 4.9 14.3

220 m]

105 93.9 78.2 131

23.2 4.34 4.16 2.85 3.85 11.3
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Fig.3 AFM images of MgZnO films deposited with pulse energy of (a)160 mJ at 650 C, (b)160 m]J at 300 C, (c¢)160 m]J at
room temperature, (d)220 mJ at 650°C, (e)220 m] at 300 °C and ()220 mJ at room temperature.
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Fig.4 XRD patterns of MgZnO films deposited with pulse
energy of (a) 160 mJ and (b)220 m] in oxygen
pressure of 15 Pa, 30 Pa and 45 Pa, respectively.
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The Deposition Mechanism of
MgZnO Films by PLD with High Pulse Energy

WANG Zhuang-bing' , LI Xiang', YU Yong-giang', LIANG Qi', JIE Jian-sheng', XU Xiao-liang’
(1. Department of Applied Physics, Hefei University of Technology, Hefei 230009, China;
2. Department of Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract; A series of high quality MgZnO films are successfully prepared by pulsed laser deposition ( PLD)
on silicon substrate. It was discovered that with high laser pulse energy deposition the substrate temperature
dependence of the structure and luminescence characteristic of the films is not consistent with that under low
laser pulse energy. Compared with higher substrate temperature, it is abnormal that the film deposited at room
temperature with high laser pulse energy exhibits narrower full width at half maximum (FWHM) of X-ray dif-
fraction (XRD) , bigger grain size and roughness of root mean square ( RMS) by atomic force microscopy
(AFM). Moreover, the photoluminescence ( PL) spectra show that the intensity of ultraviolet peak was en-
hanced remarkably and the ratio of ultraviolet peak to green peak is the largest when the film was deposited at
room temperature. It can be concluded that the crystal quality of the film deposited with high laser pulse energy at
room temperature is better than that of the film deposited at higher temperature. The growth of MgZnO film
consists of plane and column direction, which is the preferred orientation because of lowest surface energy.
There is strike of plasma plume against the film during high laser pulse energy deposition, which would result

in more particles deviation from film with the increase of substrate temperature. However, even at room
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temperature the particles directly deposited on substrate have enough residual energy due to high laser pulse
energy to form high quality film. The FWHM of XRD of the film deposited with high laser pulse energy decrea-
ses as the oxygen pressure increases, which is a indirect proof that the enhanced oxygen pressure would
weaken the strike of plasma plume against the film. Our work would be of great benefit to the research of

growth high quality MgZnO films on flexible substrate at low temperature.
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