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Abstract

The present work studied the microstructure of materials using both scanning and
transmission electron microscopic techniques. For the scanning electron microscope (SEM)
techniques well defined images with a resolution of nanometers could not be received for the
sample preparations, i.e. diamond wheel and ultrasonic cutting, sandpaper grinding and chemicals
etching used in this work. Transmission electron microscope (TEM) was an important apparatus
for investigating the microstructure in a level of nanometer. The samples in this work were silicon
on insulator produced by implanting oxygen in to a silicon wafer, i.e., SIMOX. Implantation
oxygen doses were 3 X 10"-7 x10" O'/em’. For investigating using the SIMOX sample were cut,
polished, dimpled and ion milled until its thickness was thinner than 500 nanometers. From the
investigation, it could be seen that SIMOX structure consisted of three layers: Si : a buried oxide
(BOX) : and Si substrate layers. In the BOX layer of each sample Si islands left from an oxidation
were found. Thickness of Si and BOX layers, as well as density of Si islands were depended on
the oxygen dose during the implantation process. When increasing the oxygen dose, the
thicknesses of Si decreased while that of BOX increased in the same time that the density of Si
islands increased. In addition, an annealing process affected the SIMOX structure, i.e. the
thickness of Si of the uncapped sample was thinner compared to the capped sample. The capping
layer prevented the surface from the oxidation and then its surface was smoother. For the
uncapped sample, the oxygen from the annealing ambient diffused through the Si layer and
reacted with Si islands so that the uncapped samples had the lower density of Si islands. The
electrical properties of SIMOX were studied by fabricating the MOS capacitors made from

SIMOX and performing the capacitance-voltage measurement. The best SIMOX in this work was
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the sample with 3x10"7 O'/em’. Density of interface charges for uncapped and capped sample
with 3x10"" O'/em’ were 4.18 x10' and 1.50 x10" /em’ respectively. The micrograph of this
sample showed the lowest density of Si islands. Results from the electrical measurement and the
microsgraph were consistent. In conclusion, density of Si islands in the BOX layer affected the
SIMOX quality. The good SIMOX was those with low density of Si islands. Capping layers lead

to a good interface between BOX layer and Si substrate.
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