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Controlling the carrier density with a sulfur fraction
for sulfurization growth of SnS thin films
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Abstract Tin monosulfide (SnS) has a high absorption coefficient and a suitable
direct bandgap energy for solar cell. Moreover, SnS is composed of elements that are
economical, safe for both the environment and the human body, and abundant in
nature. This solar cell is able to be fabricated by sulfurization. Sulfurization is
commercially the most desirable process because it can be used to prepare large-area
films economically with a simple dry process. Sn precursor was prepared by RF
sputtering method on a soda-lime glass substrate. It was sulfurized using S vapor in a
quartz tube reactor. The carrier concentration of SnS thin films was controlled by
sulfur flow rate. This result may indicate that Sn vacancy (Vs,) acts as a shallow
acceptor and is mainly responsible for the p-type conductivity of SnS.
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Fig.1 The carrier concentration of SnS films as a
function of growth temperature with ref [2].
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Fig.2 Carrier concentration of the
SnS films as a function of sulfur
flow rate.
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Fig.3 Carrier concentration of
the SnS films as a function of
S/Sn.
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