AREFBRT CTRESELEBETZIXTIZELS

ZnO SR D E&*

AUEFLT  LBER™
RAEET  EP BT

P B
TEER"  ERFET

Preparation of ZnO Thin Films by Using an Open Air Atmospheric Pressure Cold Plasma Generator

Yoshifumi SUZAKI, Seiki EJIMA, Kiyoshi NAKAGAWA, Tomokazu SHIKAMA,
Osamu TANAKA, Takahiro KAJITANI, Shunryo AZUMA and Hideomi KOINUMA

Homogeneous nonequilibrium low temperature plasma was generated under atmospheric pressure by an RF (13.56 MHz)
excitation of He and O, gases. Using this cold plasma, ZnO thin films were deposited on glass substrate exposed to air at

room temperature by feeding Bis-Dipivaloylmethanato Zinc into the plasma with He carrier gas. Dependence of RF power
and gap of electrodes on thickness and optical transmittance of the ZnO films were investigated. In addition, crystallinity
and microstructure of the films was studied by XRD measurement and FE-SEM observation.
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Fig.1 Deposition system of ZnO Thin films
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Fig.2 Movement of the electrode plate

Table 1 ZnO deposition condition

substrate
substrate temperature
source material
source material temperature 110 °C

#7059 (corning glass)
room temperature
bis—dipivaloylmethanato Zinc

He gas total flow rate 2200 sccm
He carrier gas flow rate 200 sccm
0, gas flow rate 0, 5, 15 sccm
RF power 50~90 W
sweep speed 0.1 mm/min
anode and cathode gap 1.0 mm
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Fig.3 Glow discharge region (He gas)
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Fig.4 Glow discharge region (He and O gases)
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Fig.5 Film thickness curves for different O, gas flow rate
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Fig.6 Typical XRD profiles of ZnO films for different O, gas
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(b) O gas flow rate: 15 scem, RF power: 80 W
Fig.7 Typical FE-SEM observation
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Fig. 8 Optical transmittance of the ZnO films
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Fig. 9 Energy band gap of the ZnO films
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