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##5470122121: MAJOR METALLURGICAL AND MATERIALS ENGINEERING
KEYWORDS: Anisotropic etching / Titanium dioxide / Reflectance

KINGPETCH ARCHAAPINUN: EFFECT OF ETCHING PARAMETERS AND

STRUCTURE ON OPTICAL PROPERTY OF TITANIUM DIOXIDE THIN FILM.

ADVISOR: ASST.PROF PATAMA VISUTTIPITUKUL, Ph.D., CO-ADVISOR:

ASST.PROF NIRUN WITIT-ANUN, Ph.D., 91 pp.

This research studied effect of solution concentration, temperature profile and stirring of
etcing solution on surface texturing of Si substrate and TiO, coating. The result showed that the
optimum etching condition which created pyramid structure covering entire Si surface is texturing
in NaOH 10 M of concentration with magnetic stirring the solution 150 rpm and heating period to
60°C of temperature profile at wavelength 550 nm can be reduced from 28.04 to 16.78%. Anti-
reflection TiO, coating was done by using Ar:O, flow rate of 5:15 sccm with constant current of
500 mA and fixed total pressure of 7x10° mbar. The distance between target and substrate was 8
cm. Thickness of the coating anatase TiO, film can be controlled at 190 and 420 nm by selecting
coating holding time of 73 and 169 mins, respectively. The coating TiO, film can reduce the
reflectance of Si from 28.04 to 8.82% and 28.04 to 17.85% for 190 and 420 nm thick TiO, film,
respectively. Combining surface texturing and TiO, coating, it was found that the reflectance can
be reduced to 5.97 and 4.9% for 190 nm and 420 nm thick TiO, film. These small values of
percent reflectance is obtained due to increasing in refraction into silicon substrate and destructive
interference of anti-reflection TiO, film. In addition, this research studied effect of TiO, phase on
reflectance by using annealing process at 900°C for 1 and 4 hours to convert anatase TiO, to rutile
TiO, with 190 and 420 nm thick. The reflectance etched Si with rutile TiO, coating are 10.07%
for 190 nm and 17.86% for 420 nm. The higher values of percent reflectance of rutile TiO, film
coating implies that the most appropriate phase of TiO, film to apply as the anti-reflectance layer

is anatase phase.
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