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Abstract: Preparation and characterization of thin films have been successfully deposited on various types of
substrates including rigid substrate and flexible substrates. In this work, flexible substrates such as cloth,
viewfoils, threads, titanium foil, molybdenum foil, polycarbonate, polyethylene terephthalate, polyimide and
plastic foilwill be discussed as reported by many researchers. The spin coated CdTe films prepared on to
polyimide substrate show an efficiency of 11 % under AM 1.5 illuminations. The obtained experimental results
support that these films could be used in solar cell application.
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INTRODUCTION

In the past, most of the chalcogenide thin films were
prepared on rigid substrate such as fluorine doped tin
oxide substrate [1-4], quartz [5-7], stainless steel [8-10],
molybdenum soda lime glass [11-13], titanium substrate
[14-17], tin oxide substrate [18-20], microscopy glass
slide [21-39] and indium tin oxide coated glass substrate
[40-49]. Recently, the flexible substrate was used by many
researchers due to some reasons such as they are cheap,
lightweight, durable and resistant to high temperature
fabrication processes. It means that the fabrication of
chalcogenide thin films on the glass substrates has been
replaced by the flexible substrate. The obtained films
could be used in the field of microelectronics, circuit
board optics, sensors, outer space materials and
photovoltaic cells.

The objective of this paper is to report the
preparation of metal chalcogenide thin films onto flexible
substrate. The obtained films were characterized by using
various tools such as XRD, FTIR, SEM.

Literature Survey: Cadmium sulfide thin films have
been deposited on different flexible substrates such as
cloth, viewfoils and threads by wusing chemical

bath deposition method as proposed by Shur et al., 2002
[50]. The deposition process was carried out at bath
temperatures of 60-70 °C from solutions containing
cadmium citrate complex-ions and thiourea. The scanning
electron microscopy (SEM) technique shows that the

obtained chemical bath deposited films are
nanocrystalline grains. In addition, the X-ray diffraction
(XRD) data support these films are hexagonal structure
with a very high degree of crystallinity.

The role of flexible substrates such as titanium foil
(Ti) and molybdenum foil (Mo) in the growth of
Cu,ZnSnS, (CZTS) thin films was investigated by Sebnem
et al., 2015 [51]. According to X-ray diffraction patterns,
the existence of rutile phase of TiO, could be identified in
the Ti-CZTS films. Meanwhile, binary secondary phases
of SnS could be detected in Mo-CZTS films. The obtained
results show that titanium foil is preferred because of its
low cost and with nearly equal coefficients of thermal
expansion to that of CZTS films. Lastly, they suggest
these films lightweight and flexible substrate is feasible for
roll to roll manufacturing. Further, they conclude that
these materials could be employed for solar cell
applications.

Radio Frequency magnetron sputtering was used to
prepare CdS films on flexible polymer substrates including
polycarbonate and polyethylene terephthalate as
suggested by Park et al., 2014 [52]. They select this
deposition method due to some reasons such as high
deposition rates, high purity film and excellent uniformity
on large area substrates. They observe that the optical
transmittance was increased as the sputtering pressure
was increased. In the XRD studies, they conclude that the
crystallinity and the preferred orientation toward c-axis in
hexagonal phase were improved as the sputtered CdS
films were prepared at lower pressure.
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CdTe films solar cells have shown long term stable
performance as described by Romeo et al., 2004 [53].
The spin coated CdTe films prepared on to polyimide
substrate show an efficiency of 11 % under AM 1.5
illuminations. They explain that flexible CdTe films are the
best candidate for terrestrial and space applications.
These films are low cost and easily deployable power
generators in space. Additionally, these materials show
good tolerance against proton and electron irradiation.

CDs and ZnS films have been successfully formed by
using vacuum thermal evaporation method as described
by Gupta ef al., 2013 [54]. Polyethylene terephthalate
(PET) was employed as flexible substrates during the
deposition process due to its high mechanical strength.
Fourier transforms infrared (FTIR) investigations support
that the ions of cadmium sulfide and zinc sulfide have
been attached to the polymer chain of polyethylene
terephthalate. In terms of mechanical study, they can
conclude that the glass transition temperature of CdS-PET
films is larger than ZnS-PET films. They explain that it is
due to the size of CdS particle is lower than ZnS particle
as supported by using X-ray diffraction data.

CdS films were synthesized on transparent plastic foil
substrate using pulsed laser deposition method as
reported by Acharya et al., 2007 [55]. They observe that
the obtain films are good adhesion, good polycrystalline
texture, flat surface and room temperature
photosensitivity with a blue shifted peak at 2.54 eV.
Finally, they conclude that these materials could be used
for a photonic application.

Polyethylene terephthalate polymer was used as
substrate during the deposition of zinc sulfide thin films
as reported by Yoo et al., 2013 [56]. They claim that band
gap energy increases with reducing radio frequency
powers. They also figure out that the band gap of zinc
sulfide films deposited on flexible substrates is less than
that of ZnS films on the rigid substrate by 0.28 eV.
Lastly, they comment that transmittance of these films
degrades because of surface defects and complex internal
structure.

CONCLUSION

There are several flexible substrates have been used
by many
chalcogenide thin films. The experiment findings support
that these films could be used in solar cell and photonic
applications.

researchers in order to prepare metal
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