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Motivation

In this work, we present a process to grow tin sulphide
thin films by sulphurization of sulphide precursors
prepared by RF magnetron sputtering. The
sulphurization has been performed in a tubular furnace
inside a graphite box and in a rapid thermal processing
furnace.

Currently several materials are being developed with
the aim of replacing Culn,,Ga,(S,,Se,), as absorber
layer in thin films solar cells by compounds that do not
involve the use of In. One promising material is SnS.
Producing single phase SnS thin films has been a
challenging task because additional phases such as
SnS,, Sn,S; tend to form. Therefore, finding the
appropriate thermodynamic conditions is essential. Thin
film solar cells based on SnS have shown substantial
progress. Nevertheless, the latest reported cell results
are still rather low with an efficiency of 2.4%.

The composition of the films was analysed by EDS. The
structural analysis and the phase detection were
performed by X-ray diffraction (XRD) and Raman
scattering. The morphological characterization was
made by Scanning electron microscopy (SEM). The
optical properties were studied through
spectrophotometry.
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formation of different Sn,S, phases with the
change of the maximum temperature and the
sulphurization approach may be interpreted as
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In the case of sulphurization in a tubular furnace
the films closest to pure SnS have been obtained at

annealing temperature of 570 °C for 15 minutes.

In the case of sulphurization in the rapid thermal
processing furnace the best results were obtained

again for an annealing temperature of 570 °C but for 5
minutes.
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For the films sulphurized in the tubular furnace
besides the dominant phase of SnS a top layer of (3-
Sn was also identified.

) The sulphurization in the rapid thermal processing
The SnSZ precursor layers = - Such a SYStem aI_IOWS very furnace allowed an almost complete elimination of the
were depos 'te_d by RF- § X fast heating/cooling ramp B-Sn layer and the films showed better crystallinity.
magnetron sputtering on soda 3_5',’ rate and very short
lime glass (SLG) substrates. =2 sulphurization times are

£%  possible.
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