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ABSTRACT

In this research title, an ultrasonic spray-pyrolysis apparatus has been designed and
constructed at Surface Physics and Laser Laboratory, Department of Physics, King
Mongkut’s Institute of Technology Ladkrabang. The goal of this research is to synthesis
nanocrystalline tin oxide thin films from the purposed-built apparatus. Ultrasonic energy
from the generator can be transmitted via water to the precursor solution became
aerosols. The aerosols of the solution were conveyed by N, carrier gas through the
transport tube to the substrate. This substrate was placed on a heating plate in the
pyrolysis chamber. The substrate temperature was controlled by a PID controller. The
suitable process-parameters were fine-tuned and are as follows — N, flow rate of 0.05
/min, substrate temperature of 300°C and annealing temperature of 500 °C with an
increasing rate for 1°C/min. These conditional parameters encouraged the better sticky of
the film formation. The effect of concentration of the SnCl,.5H,O solution used as
precursor solution was further investigated. The concentrations were 0.05, 0.10, 0.15, 0.20
and 0.30 M. Thicknesses of all films were around 300 nm. The optical transmission spectra
for all films revealed highly transmittance in the visible region with greater than 80%.
Refractive index was between 1.85 and 2.0. XPS spectra for the Sn 3ds,, and Sn 3ds/,
confirmed that the films were composed of SnO and SnO, phases. For the films deposited
with 0.30 M, the better conductivity and carrier concentration were 17 Q'cm’ and
95 x 10" cm_B, respectively. The disagreement of relation between XPS and Hall
measurement suggested the higher carrier concentration arose from incorporation of

residual chlorine from the SnCl,.5H,0 solution during deposition into the films.
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