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Titanium oxide films were deposited by the nozzle type HCP RT-MOCVD for the application of metal-oxide films. In
the case of TTNB, after depositing films, films must be annealed at a proper temperature, but in the case of titanium
ethoxide, titanium oxide films could be directly deposited by titanium ethoxide without general annealing. We could
confirm that ratio of O to Ti in the films was about 2:1 at RF-power of 240 watt, distance between cathode and
substrate of 3 cm, deposition time of 20 min, and ratio of Ar to O, of 1:1. Therefore, we could obtain the titanium
oxide film deposited by the nozzle type HCP RT-MOCVD without an annealing process and could apply in the

metal-oxide deposition process at a low temperature.
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3.1. FT-IR Analysis

ElEl AbeHES Alxd w) AFA2 F2 titanium ethoxide, TTNB
(titanium tetra-n-butoxide), TTIP (titanium tetra-isoproxide) 5= A&
g}, o8] 3k F4-f7] 39E< titanium alkoxide, Ti(OR) = UHH
A 4L A (H~QB)elAe} Zo] S ths 3 whgo] 1137]
gzl 71 & ARgA =W, 7} v3HAlE 4] 984 3
o] vl E351A Erh4).

195
| [ h 1 Precursor Input
Matching Box Electrode
RF Generator . \
Pressure —————|
Gauge %
Heater Pumging Out
Controller |
(@
A
£
£
&)
48]
A L]
e BE—
17 mm 1/4 in. 7 mm
|t L.
70 mm
(b)

Figure 1. (a) Schematics of the modified HCP RT-MOCVD reac-
tor, and (b) the modified hollow cathode in RT-MOCVD reactor.
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Figure 2. FT-IR analysis of titanium oxide films (a) as-deposited
by titanium butoxide, and (b) after annealing for 1 h.
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Figure 3. FT-IR analysis of titanium oxide films deposited by
titanium ethoxide.
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Figure 4. Raman band of TiO; annealed at 500, 700, 900 C;
prepared at RF-power 300 and 350 watt; symbol @ is anatase and
M is rutile.
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Figure 5. (a) XRD peak of titanium oxide films annealed for 1 h;
prepared by plasma; after annealing at 500, 700, 900 ‘C; symbol
@ is anatase and M is rutile, (b) crystallite size of films annealed
at 500, 700, and 900 C for 1 h.
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Figure 6. XPS spectrum of titanium oxide films by hollow cathode
RT-MOCVD using titanium ethoxide.
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