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(Silicon Films Grown on Foreign Substrates for
Low Cost Solar Cell Applications)
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1. Introduction

A lot of experimental work has been done polycrystalline silicon thin film
on foreign substrates in order to fabricate thin film solar cells. Various
substrates{1~4] have been used such as aluminium sheet, graphite, quartz,
ceramics, steel and glass. Our work aims at the deposition of Si at
comparatively low temperatures on sapphire, glass and quartz substrates.

2. Solution Growth Process

The solvent alloy is preapred from Al and Ga of 4N purity and 6N purity,
respectively. We use an amount of 15 to 20g of solvent in each experiment. For
the solution growth of silicon, metals which do not form compounds with silicon
are of most interest in the present case since those that do may lead to silicide
rather than pure silicon deposition from solution. These metals, with exception
of Be, are arranged with the periodic table in the "extended delta” formation of
Table 1. Growth takes place in a tipping boat, in which the solution-substrate
contact is achieved by tipping the solvent onto the substrate. The furnace is
evacuated to 10° Torr. The vacuum assists in reducing the amount of oxygen
and water vapour in the tube and allows to verify that the system is leak tight.
The quartz tube is filled with hydrogen purified in a palladium diffusion cell.

3. Results and Discussion

We have deposited silicon on glass, quartz and sappire substrates containing
crystallites of a few 100/m diameter using solution growth with a 10 at% Al/Ga
alloy as a solvent in the temperature range of 800C to 580°C. The wetting of
the solvent with the substrates seems to be the most important factor that
determines the grwth morphology of silicon thin films. Some areas of the Si
have a (111) plane parallel to the surface of the substrate. The large grain size
obtained in this study make the solution growth process very attractive for
solar cell application (Fig.1).
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Table 1. "Extended delta” region in the periodic table showing metals which
together with Be, do not form stable silicides.
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Fig. 1. The surface morphology of silicon layer on the Al-coated quartz
substrates.



