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Abstract
TE 160656
This thesis is aimed at studying the deposition of indium tin oxide (ITO) thin film on a glass slide
by dc pulse magnetron sputtering. The ITO film is customized for a transparent electrode of an
electrochromic device. Film properties at various deposition conditions including (i} power of 60,
100 and 150 watts, (2) deposition time of 300 and 600 seconds and (3) substrate temperature with
and without heating were investigated. During the deposition, the amounts of oxygen and argon
gases were fixed at 0.5 and 21.5 sccm, respectively. The optical properties, i.e. transmittance and
reflectance, of the film were measured by a spectrophotometer for the wavelength in the range of
200 — 2100 nm. A four-point probe was used to measure sheet resistance from which film resistivity
was naturally found once film thickness was known. In addition, an x-ray diffraction technique was
employed to investigate crystallinity and crystal orientation of the film. It was experimentally found
that films deposited at increasing deposition rate and thickness and high substrate temperature tends
to have (100) preferred orientation and exhibit high near-infrared reflectance while maintaining
high visible transmittance. The optimum condition was experimentally found to be the deposition
with (1) power of 500 watts, (2) deposition time of 600 seconds, (3) substrate temperature of 320
°C, (4) oxygen flow rate of 0.5 sccm and (5) argon flow rate of 21.5 sccm. The condition yielded
the film with the thickness and resistivity of 376.37 nm and 327 x 10" Q-cm, respectively.

Furthermore, the film oriented the dominated (400) plane in {100) preferred direction and has high

near-infrared reflectance and high visible transmittance. As a result, the film is suited for using as a

transparent electrode of electrochromic devices.





