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Abstract In this paper, it was attempted to form a titanium (Ti: Titanium) thin film using the
atmospheric pressure plasma process technology for the conductor, which is the main component
of the optical sensor. The atmospheric plasma equipment was remodeled. A 4-inch Ti target for
sputter was etched using CF4 gas, and the by-product was coated on a glass sample. These
by-products were formed up to about 2 cm, and could be divided into 15 areas according to color.
Surface shape and constituent elements were analyzed using scanning electron microscopy (SEM)
and energy dispersive spectrometer (EDS), respectively. Electrical properties using 4-point probe
equipment were also measured. If the process is performed by positioning the sample at about 4.5
mm to 5 mm from the target, a uniform Ti thin film will be deposited. However, it was found that
the thin film contained a significant amount of fluorine, which greatly affects the electrical
properties of the thin film. Therefore, additional experiments and studies should be performed to
remove or minimize fluorine during deposition.
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2 Ao A EE FEE a5 EE4E TiE A
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Fig. 1. Images of (a) main equipment, (b) Ar gas,
and (c) oxygen gas constituting a general
atmospheric pressure plasma system.

Fig. 2. Ti target images for 4-inch sputter before
(a) and after (b) coating experiment.
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Fig. 3. (@) Modified atmospheric plasma equipment
system and (b) Image showing the plasma

region irradiated to the target and the
sample placed on the sample stage. (c)
Schematic diagram showing the area where
CF4 plasma is irradiated to the structure
with the Ti target under the glass sample.
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t}. Fig. 4(a)= 222 HHO| F2HE -2 Aujez
T%E SEM(Scanning Electron Microscopy) ©]9]
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o, S2E 9o FA Y Ho] wiZolth. #19] A7t
target®t 7Fg 717tolofl Q= dFolH, A AdS
& g9 A7t o quigth &, #159 9
A= B 7 A=7F ol gloH, #19] YA=
FE #15 Ato]9] 7+ 9 2cmolth. AFE FAE
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Fig. 4. Surface SEM image of coated sample.
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Fig. 5. High—-magpnification SEM images of the film
formed at the positions (a) #1, (b) #3, (c)
#6, (d) #7, (e) #9, and (f) #15 of the
sample shown in Fig. 4.
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Fig. 6. EDS analysis results of the film formed at
the positions (a) #1, (b) #3, (c) #6, (d) #7,
(e) #9, and (f) #15 of the sample shown in
Fig. 4.
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Fig. 7. Composition ratio for elements of the film

formed at the positions (a) #1, (b) #3, (c)

#6, (d) #7, (e) #9, and (f) #15 of the

sample shown in Fig. 4.
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Fig. 8. Image of 4 point probe equipment used to
measure surface resistance.
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