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The possibility of silicon oxidation through the aerial-diffusion of active oxygen species has been evaluated. The species
originate from the surface of TiO, exposed by UV. Among process parameters such as UV intensity, substrate temperature
and chamber pressure with oxygen, UV intensity was a major parameter to the influence on the oxide growth rate. When
1 kW high pressure Hg lamp was used as a UV source, the growth rate of silicon oxide was 8 times as faster as that
of a 60 W BLB lamp. However, as the chamber pressure increased, the growth rate was declined due to the suppression
of aerial diffusion of active oxygen species. According to the results, it could be confirmed that the aerial-diffusion of active
oxygen species from UV-irradiated photocatalytic surface can be applied to a new method for preparing an ultra-thin silicon
oxide at the range of relatively low temperature.
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Figure 1. Schematic illustration of aerial-diffusion of active oxygen
species from the UV-imadiated TiO, surface.
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Figure 2. XRD pattemns of TiO, thin films on the quartz plate an-
nealed at 400 C for 1 h.
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Figure 3. Schematic illustration of the experimental apparatus (a) con-
trol experiment and (b) the remote oxidation experiment.
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Table 1. Typical Experimental Conditions for Silicon Oxidation

TiO, thickness 100 nm

UV lamp type - 60 W BLB (Blacklight blue) lamp
- 300 W UV lamp
- 1 kW high pressure Hg lamp
Pressure 1~5 atm
Oxidation time 0~600 min
Temperature 25 C, 200 C, 300 C
Distance from lamp 10 cm

24 - W control
22 L A 60w

—300°C, ---200°C, --- 25°C

Thickness ( A)

100 180 200
Time [min)

Figure 4. Effects of temperature and UV lamp type on the grown
thickness of silicon oxide (temperature; (—): 300 C, (---): 200 C,
(--): 25 C).
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Table 2. Process Times Required to Grow a Silicon Oxide Layer of
15 A at Various Process Conditions

UV lamp Pressure Temperature (C)
type (atm) 25 T 200 C 300 C
1 atm 417 min 374 min 355 min
60 W BLB 3 atm 443 min 392 min 366 min
lamp
5 atm 455 min 403 min 379 min
1 atm 55 min 49 min 44 min
300 WUV 3 atm 124 min 73 min 47 min
lamp
5 atm 169 min 81 min 56 min
1 kW high 1 atm 47 min 40 min 28 min
pressure 3 atm 53 min 45 min 30 min
Hg lamp 5 atm 59 min 49 min 39 min
24 - control — latm, ——-2atm, -- - Satm
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Figure 5. Effects of oxygen pressure and UV lamp type on the grown
thickness of silicon oxide (pressure; (—): 5 atm, (---): 3 atm, (-*°):
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Figure 6. Refractive index of silicon oxide grown by the aerial-dif-
fusion of active oxygen species as a function of temperature and pres-
sure at several lamp of (a) 60 W, (b) 300 W, (c) 1 kW.
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Figure 7. Peak position of Si-O stretching mode for silicon oxide as
a function of temperature and pressure at several lamp of (a) 60 W,
(b) 300 W, (c) 1 kW.
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Figure 8. TEM image of a silicon oxide grown by the aerial-diffusion
of active oxygen species using 300 W UV lamp at 300 ‘C for 200 min.
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Figure 9. Comparison of binding energies of (a) Si (2p) and (b) O (1s) analyzed from several silicon oxides.
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Figure 10. Varation of refractive index of silicon oxide annealed at
several temperatures at N, ambient for 1 h.
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Figure 11. Comparison of FT-IR spectra of silicon oxide annealed as
a function of temperature at N, ambient for 1 h.
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