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Abstract: Concern for the TOS (Transparent Oxide Semiconductor) is increasing with the recent increase

in interest

for flexible device. Especially MgZnO has attracted a

lot of attention. Mg.Zn;-«O, which

Zn0O-based wideband-gap alloys is tuneable the band-gap ranges from 3.36 €V to 7.8 eV. In particular, the
flexible substrate, the crystal structure of the amorphous as well as the surface morphology is not good. So
research of MgZnO thin films growth on [lexible substrate is essential. Therefore, in this study, we studied

on the effects of the oxyvgen partial pressure on the structural and crystalline of Mgy ZnosO thin films.
MgZnO thin films were deposited on PES substrate by using pulsed laser deposition. We used XRD and
AFM in order to observe the structural characteristics of MgZnO thin films. UV-visible spectrophotometer

was used to get the band gap and transmittance. Crystallization was done at a low oxygen partial pressure.

The crystallinity of MgZnO thin films with increasing temperature was improved, Grain size and RMS of

the films were increased. MgZnO thin films showed high transmittance over 80% in the visible region.
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Fig. 1. PLD system mimetic diagram.
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Table 1. Thin films deposition condition.

Parameter Deposition conditions
Target Mgo1ZngsO
Substrate PES

Laser Energy 200 mJ/cm®

Laser Frequency 3 Hz
Deposition time 1 hr
Temperature RT, 100, 200T

Oxygen pressure 30, 130, 200 mTorr

T - S distance 45 mm
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Fig. 2. XRD results of MgpiZnogO thin films according
to oxygen partial pressure.
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Fig. 3. XRD results of Mgo1ZngsO thin films according
to temperature at 30 mTorr.
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Fig. 4. AFM 3D image of MgoiZngsO thin films
according to temperature at 30 mTorr.
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Fig. 5. Variation of the rms of Mg1ZngsO films different
temperature.
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Fig. 6. Variation of the grain size of Mgp1ZnpsO films
different temperature.
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Fig. 7. UV results of MgoiZnosO thin films according to
temperature and oxygen partial pressure.
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Fig. 8. Band-gap energy of MgoiZnggO thin film
according to temperature and oxygen partial pressure.
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