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ABSTRACT

A chemical vapour deposition system with horizontal reactor has
been designed and executed for preparing thin films from its salts. It was
used to deposit groups of tin oxide (SnO») films from its chloride on glass
substrates with different deposition factors (substrate temperature, air
flow rate, deposition time and sample position in the reactor), then their
physical properties were studied.

Crystal structure of group of SnO; films was studied using X-Ray
diffraction method, it appears that the films have polycrystalline structure
of tetragonal type, with (110) and (200) as preferred directions and grain
size between (159-465) A°, depend on deposition condition.

The effect of deposition factors on deposition rate was studied, it
was found that the deposition rate does not change with increasing time
and fixing other factors but it increases with the increase in substrate
temperature and with the increase in air flow rates up to specific values
depend on deposition condition. By studying the effect of sample position
or physical properties it was found that the best position inside the reactor
is about 17 cm from its end. Optical properties were also studied by
measuring the transmission percent within the wavelength range
(300-1100) nm, it was found that SnO, films have a transmission percent
~ (80-95)%, absorption coefficient o > 10* cm™! and optical energy gap
Eopt ® 4 €V within the visible region. Studying the relation between
absorption coefficient and the energy of incident light verified that the
electronic transition is direct. Electrical properties of films deposited at
different substrate temperature as well as, different air flow rates, with
fixing other factors shows that the highest electrical conductivity is at

substrate temperature 475 °C and air flow rate 2.3 L/min. The effect of



temperature on electrical conductivity has been studied and it was found
that there are two impurity energy levels closer to conduction band.

The solar cells type SnO,/n-Si and SnO,/Si0,/n-S1 with different
Si0, thickness made by silicon thermal oxidation, have been prepared.
Current-voltage characteristics for those cells in dark and under 11.7
mw/cm? illumination were studied.

It was found that the efficiency for the cell without oxide layer was
5.01% while for cell with Si0, <20 A° was 5-9%. The spectral response
study at wavelength range (300-1200) nm show that the highest

photocurrent was at A = 600 nm.
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