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Abstract: In this work, we study on the effects of the oxygen pressure on the structural and crystalline
of MgZnO thin films. MgZnO thin films were deposited on p-Si (111) substrates by using pulsed laser
deposition. The X-ray diffraction analysis and energy-dispersive X-ray results revealed that as the
oxygen pressure increased and Mg content in the MgZnO films decreased. Also Crystal structure was
changed from cubic rock salt to hexagonal wurtzite. Alpha step and atomic force microscopy results
showed that the thickness of the films are about 100 nm, and it has been found that the MgZnO (002)
preferred orientation were deposited with increasing the oxygen pressure. Therefore, the effect of the
preferred orientation, the crystallization grew in the form of the columnar; Grain size and RMS of the

films were increased with increasing oxygen pressure.
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Table 1. Deposition conditions of MgxZn;<xO thin films

prepared by PLD.

Parameter Deposition conditions
Target MgZnO (50 at.%)
Substrate p-Si
Laser Energy 200 m]/ cm’
Laser Frequency 3 Hz
Deposition time 1 hr
Temperature 500 C
T-S distance 45 mm
Thickness 100 nm
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Table 2. Different oxygen pressure of MgxZn; <O thin

films sample name: (a) vacuum, (b) 25, (c), 75, (d) 130,
and (e) 200 mTorr.
sample name a b c d e
Oxygen pressure
Vacu
status 25 75 130 200
um

(mTorr)

Intensity [arb. units]

20 30 40 50 60 70 80
2 Theta [degree]

Fig. 1. X-ray diffraction patterns of Mg«Zn; <O films
grown at different oxygen pressures. (a) vacuum, (b) 25,

(c) 75, (d) 130, and (e) 200 mTorr.
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Fig. 2. Lattice constants of the MgxZni-<xO (002) and
(111) peaks grown at different oxygen pressures. (a)

vacuum, (b) 25, (¢) 75, (d) 130, and (e) 200 mTorr.
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Fig. 3(A). EDX spectra of MgxZn; xO thin films. (e) 200
mTorr.
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Fig. 3(B). EDX analysis of oxygen pressures dependences
of Mg content in the MgyZni <O thin films. (a) vacuum,
(b) 25, (c) 75, (d) 130, and (e) 200 mTorr.
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Table 3. Different oxygen pressures of MgxZn; O thin
films sample name: (a) 0, (b) 25, (¢), 75, (d) 130, and (e)
200 mTorr.

1
sample a b c d €
name
M
g content 6852 65.33 55.54 54.72 53.07
[at.2%]

Table 4. Dependences of oxygen pressures of RMS and
Grain mean diameter of MgxZn;xO thin films (a) 0, (b)
25, (¢), 75, (d) 130, and (e) 200 mTorr.
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Fig. 4. AFM images of Mg«Zn; <O films deposited at
different oxygen pressures. (a) 0, (b) 25, (¢), 75, (d) 130,
and (e) 200 mTorr.
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