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ABSTRACT

In this study of annealed ZnS thin film
prepared by spray pyrolysis method at 450
°C spraying solution time 10 min for optical
and structural properties was studied. The
XRD of the films have been carried out in the
20 ranges from 20° to 100° using CuK,
radiations, after annealing for 1 hour at 100
°C the sample the XRD is found to be
polycrystalline. The spray of equimolar
solution (Zn:S = 1:1) results small grain size
and wide band gap value of the 2.6eV.Due to
this wide band gap its use solar cells
applications. Zinc sulfide used in coating in
the microelectronic and optical device. Due
to high refractive index it is commonly used
as filter, reflector and planar waveguide. The
optical properties of the thin films and its
dispersion is very important when these are
to be used in solar cell.

KEYWORDS: Spray pyrolysis, XRD,Thin
film, Optical properties, Energy gap , ZnS

INTRODUCTION

Zinc Sulphide (ZnS) is a large band gap direct
transition semiconductor compound suitable use
solar cells applications[1]. It is also the most
commonly used host material in thin film
electroluminescence devices The wide band 2.6
eV to 3.2 eV gap of this material makes it
suitable for the use of in the blue light emitting
[2](1) and other optoelectronic devices such as
electoluminscent display [3] and multilayer
dielectrie filters[4] Zinc sulbhiste are commonly
found in cubie and hexagonal crystaliograplic
modification [5] . Many authers studied the
structural and optical properties of Zinc
Sulphide thin films by laser evaporation.
According to the literature many researcher
have studied ZnS thin films deposited onto

glass substrates by SILAR method[6], chemical
bath deposition[7].But due to low cost , a cheap
technique to produce large area thin films and
adehent spray pyrolysis method is best useful
for thin film. ZnS.In this paper , ZnS thin film
on glass substrate is studied for its optical and
XRD analysis.

EXPERIMENTAL

The cleaned glass substrate were mounted on
substrate holder with heating arrangement. The
substrate temperature 450°C was measured by
precalibrated thermocouple ZnS thin films were
deposited by spray pyrolysis technique[8]on a
pre cleaned hot glass substrate at 405°C of
molar concentration 0.025M solution are used
for spraying the films.

The chemicals used were of AR grade
(99.9% pure) The substrate is already weighted
before depositing thin film on the digital
monopan balance of 0.1lmg accuracy. The
aqueus solutions are prepared in double distilled
water. The ammonia as a complexing agent was
added in the solution before spraying. The
source of Zn and S are Zinc chloride (ZnCl,)
and thiourea (NH-CS-NH2). By applying the
same technique described elsewhere for ZnS
thin film were deposited[9].Then all the films
are annealed for 1 hr. at 100°C constant
temperature
The band gaps of these films are found out
from reflection data.[10] Absorption spectra of
this material are taken at room temperature with
the help of ELICO spectrophotometer. Model
SL 159 in the wavelength range is 380-1000
nm. The structural characterization was carried
out by taking XRD pattern of thin films of
0.025 M motor concentration with the help of
phillip X-Ray Diffractometer using CuKa
(A=1.5405A") radiaction as X-ray source.
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RESULT AND DISCUSSION

The thickness of the ZnS thin films was
computed by weighting difference method
using a sensitive microbalance The optical
properties of ZnS annealed thin film in the
wavelength range 300 to 900 nm is studied. .
The visible wavelength light source is long life
WL lamp. Energy band gap (Eg) of materials is
related to absorption coefficient o as according
to Tauc relation , the absorption coefficient for
direct band gap material is given by
az-%-MU—EgPﬂ
where A is a constant, hv is the photon energy,
Eg the band gap and n is an index, which

assumes the values 1/2, n =1/2 is taken for an
allowed direct transition[12]. After preparing

1.20E+09

1.00E+09 [

the solid thin films by spray pyrolysis
techniques[13] the optical absorption and
percentage Transmission were measured by
micro-processor based ELICO UV-VIS
Spectrophotometer SL-159 in the wavelength
range 380 nm to 1000 nm[14]. The substrate
used in the preparation of the samples ZnS of
0.025M molar concentration is a glass substrate.
Part of the position of glass substrate is used to
deposit the thin films which is acts as a samples
and the remaining half portion of the slide act as
a reference Therefore, by plotting a graph
between (chv)® and (hv), a straight line is
obtained which gives the value of the direct
band gap 2.6 eV [15], [16]

1 2 3 4
Photon energy hv.

Fig.1 Energy band gap ZnS (direct)

The reflectance has been found by using the
relationship R + T + A = 1. The Swanepole
method was used to evaluate the refractive
index of the film[17].The refractive index
extinction coefficient and the thickness of the
films were determined from the traces of the

transmittance versus wavelength of the film on
glass substrate. It was found that the
dependences of refractive index and incident
photon energy of the films deposited on glass
substrate

600 700

800 900

Wavelength L nm.
Fig.2 Refractive index verses wavelength
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The X-ray diffraction patterns give the
information about the nature and structure of
the films. The natures and structure of as
deposited thin films, have been studied by a X-
ray diffractometer Philips X-pert PRO/SRC by

have been carried out in the 260 ranges from 20°
to 100° using C.K, radiations for obtaining
crystallographic structure in the form of peaks
and width of the peak in XRD patterns of the
films.

recording XRD patterns. The XRD of the films

E

Fig 3. The XRD diffraction pattern of the samples ZnS

The patterns of XRD of ZnS indicate that films
are polycrystalline and the peaks shape
indicates the films are poor crystallinity in
nature. The observed broad hump in XRD
patterns of all samples is due to amorphous
glass substrates. The XRD patterns show small
crystallites. The crystallinity of the films was
improved by annealing. XRD patterns of ZnS
thin films shows three peaks at 20 values reang
29°, 48° 47°. This reveals that the particles
exibit Zinc-blende structure [18]The three
peaks corresponds to diffraction from (111),
(220) and (311) planes. Due to the size effect
the XRD peaks tends to broaden and their
widths become larger as the crystal become
smaller.

CONCLUSION

In this work, it is concluded that the band gap
energy of the thin films is suitable for
optoelectronic devices .The band gap of ZnS
thin films lies in the range of 2.6 eV nearly to
semiconductor material band gap .This shows
that ZnS thin film has high transmittance and
behaves as semiconducting materials The
obtained films exhibit good adherence to the

glass substrate . It is observed that the
transmittance was constant for  higher
wavelength and started decreasing after

particular wavelength. From the XRD analysis
it was found the films was most suitable for
solar cell preparation Hence spray pyrolysis is
the simplest inexpensive and best method to
obtain chalcopyrites semiconductor
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