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Fig. 1. Schematic setup of atmospheric pressure plasma jet and material preparation.
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Fig. 2. Current-voltage waveforms and CCD images of atmospheric pressure plasma discharge: (a), (c) positive power; (b), (d) neg-

ative power (V, = 2.0 kV, the exposure time is 0.5 s).
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Fig. 3. Titanium oxide thin film prepared by positive corona discharge plasma: (a) Image taken by the CCD camera; (b) the SEM

images of corresponding area. V; = 2.0 kV. The deposition time of the thin film is 3 min.
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B4 e s 2 il 5 8 T R & TiO, W (a) CCD ARMLINSR AR ; (b) FrE XY SEM & (1 5 15 -1 VR

2.0 kV, W REITAAT ] 24 3 min)

Fig. 4. Titanium oxide thin film prepared by negative corona discharge plasma: (a) Image taken by the CCD camera; (b) the SEM

images of corresponding area. Vy = 2.0 kV. The deposition time of the thin film is 3 min.
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Fig. 5. XPS diagrams of TiO, films prepared by positive and negative corona discharge: (a)—(c) Positive; (d)—(f) negative. The sur-

face of films is stripped off about 3 nm.

6 JIRIBE H 2 4 B 1A S 1 45 TiO, MUkL Y SEM 5]
Fig. 6. SEM images of TiO, nanoparticles prepared by
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SPECIAL TOPIC—Several problems in plasma physics and material treatment

Deposition of titanium oxide films by atmospheric pressure
corona discharge plasma jet
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(School of Physics, Beijing Institute of Technology, Beijing 100081, China)

( Received 21 December 2020; revised manuscript received 22 January 2021 )

Abstract

Atmospheric pressure plasma jet has received increasing attention due to its wide potential applications
such as in material processing and surface modification. This paper presents the characteristics of titanium
oxide (TiO,) thin films deposited by using atmospheric pressure corona plasma jet based on a needle-plate
configuration. The influences of corona polarity and operating parameters on the properties of TiO, films are
investigated. The characteristics of positive and negative corona discharge, the developing process and the
emission spectrum of the plasma jet are tested, and the TiO, films prepared under different conditions are
measured and analyzed. The results show that the TiO, film prepared by negative corona plasma has a more
uniform surface, and the Ti content in TiO, film is higher than that by the positive corona plasma. The
adhesion force is higher than 4.7 N/cm and the surface resistance of the film is less than 10'° Q. The deposition
of the TiO, film is closely related to the nucleation mechanism of the precursor in the plasma jet and/or the
interface between jet and substrate. These results will provide useful reference for preparing uniform and

functional oxide film materials by atmospheric pressure plasma jet.

Keywords: atmospheric pressure plasma, corona discharge, film deposition, TiO, film
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