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DECHMONGKHON KAEWSUWAN : PREPARATION OF TIN DIOXIDE
QUANTUM DOT ON SILICON SUBSTRATE BY MOLECULAR BEAM
DEPOSITION . THESIS ADVISOR : ASSOC. PROF.DR. SAROJ
RUJIRAWAT, Ph.D. 92 PP.

TIN DIOXIDE, MBE, SEMICONDUCTOR

This thesis presents the study on the molecular beam deposition of tin dioxide
on silicon (001) substrate. The growth of tin dioxides was done by growing of Sn layers
by molecular beam deposition technique and subsequently exposing to air at room
temperature. The growth mechanism and effect of substrate temperature were real-time
studied by in-situ low energy electron diffraction (LEED) and low energy electron
microscopy (LEEM). The chemical composition of the grown tin dioxide was
confirmed by X-ray photoelectron spectroscopy (XPS). The surface morphology of the
grown tin dioxide was investigated by atomic force microscopy (AFM). It was found
that growth follows the Volmer-Werber island growth mode. The three-dimensional
structures of tin dioxide with a size of approximately 100 nm were formed which appear
to be quantum dots.

The substrate temperatures of between 150-300°C do not significantly affect the
growth. It was found that the SnO, grown at different substrate temperatures have a
similar morphology, but they are different in the density of the island on the Si substrate.
The smallest quantum dot size of 80 nm was observed on the tin dioxide quantum dot

grown at the substrate temperature of 225°C.
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The optical property of the grown tin dioxide quantum dot was also studied by

photoluminescence spectroscopy (PL). The photoluminescence emissions were

observed in blue range approximately 440-490 nm.
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