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Abstract: In this work, UV-visible spectrophotometer was used to investigate the band gap energy and optical
properties of obtained thin films prepared by using various deposition methods in the range of 200 to 800 nm.
This tool was selected due to its quick analysis ability and easy to use by many researchers. Nowadays, thin
films characterization technology is in high demand in all engineering and material science areas. This is
because of the properties of thin films can vary dramatically under various deposition conditions. 
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INTRODUCTION chalcogenide metal semiconductor industry to measure

UV-Visible spectrophotometer could be used to onto substrate. 
analyze substance rapidly in the field of medicine, material
science, pharmacy, forensic and food industry. It is Literature Survey: Photochemical deposition has been
consisted of few parts such as sources, wavelength developed to deposit zinc sulphide thin films from an
selector, sample containers, detector and signal aqueous solution by Gunasekaran et al. [13]. During the
processor. Generally, this tool is not difficult to use, experiment, sulphur atoms have to be released from
therefore is widely used as described by many thiosulphate ions in the acidic medium and finally react
researchers[1-12]. Basically, there are two types of UV- with zinc ions. The optical transmission spectra have been
visible spectrophotometer, namely single beam and recorded before and after deposition as reported by them.
double beam spectrophotometer. Single beam tool By measuring transmission of solutions, they claim that
requires scientist to measure a baseline sample before the absorption edge near 300 nm was because of
analyzing other sample. However, double beam thiosulphate ions. At the same time, they observe that the
spectrophotometer was used to monitor the reference absorption by other species is negligible within the
sample while researchers can observe the one they wish spectral range of the mercury lamp. Finally, they point out
to analyze during the experiment. Researchers have found that reduces in the transmission are due to the release of
that double beam spectrophotometer is more accurate and sulphur.
beneficial than single beam spectrophotometer. Manganese sulphide thin films have been prepared

UV-visible spectrophotometer uses light in  the and characterized using UV-Visible spectrophotometer by
visible portion (400-800 nm) and ultraviolet region (200- Agbo et al. [14]. The films indicate high transmittance in
400 nm). Over a short period of time, the spectrometer the ultraviolet region. The results make the films good
automatically scans all the  component  wavelengths in materials for antireflection coatings and for solar thermal
the manner described. Spectroscopic analysis can be applications in flat plate collectors, house heating for
presented as transmittance and absorbance and is solar chick brooding and other uses. 
generally  carried  out  in  solutions,  but  solids  and Chemical bath deposition method was adopted for
gases   may    also    be    investigated.    In    this  work, the preparation of CdSe films by Eya [15]. The variation of
UV-visible spectrophotometer was employed in the transmittance as functions of wavelength ranging from

the band gap and optical properties of films deposited
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200-800 nm was investigated. The obtained results show analyzed by Ezeobele&Ezenwa [19]. The obtain results
that the transmittance is proportional to the wavelength. reflect that absorbance value reduce with increasing in
He found that the transmittance is almost zero in the UV deposition time from 26, 36 to 48 hours. In the other case,
region but suddenly increases within the visible portion the influence of solution concentration on the CuS films
of the spectrum. in the presence of tartaric acid as complexing agent was

The copper sulphide and zinc sulphide thin films were studied using UV-Visible spectrophotometer. The optical
prepared by Ilenikhena[16]using chemical bath deposition studies reveal that the films prepared using 0.2 M of
method under various pH values. The transmittance copper sulphate thiourea and tartaric acid showed the
spectra analysis reveal that both films have low largest absorption value if compared to other
transmittance for wavelength less than 300 nm and high concentrations such as 0.05 M and 0.1 M. This is due to
transmittance for wavelength range 300 to 900 nm. For the formation of regular grain sizes with higher surface
example,  transmittance  data  of  the  copper  sulphide area as reported by Anuar et al. [20]. Lastly, there are
films were varies from 0.313-0.926 and 0.515-0.995 for many studies reveal that the deposited films have high
wavelength lower than 300 nm and greater than 300 nm, absorbance in the UV region and low absorbance in the
respectively. He also claims that the films prepared at pH visible portion. These materials could be used for coating
7 has the highest transmittance value, however, the films windscreens, driving mirrors, solar cell and in the
prepared at pH 12 has the lowest value. Meanwhile, in production of blue and green emitting devices. 
other case (zinc sulphide thin films), transmittance values The optical absorbance data could be used to
were varies from 0.289-0.964 and 0.847-0.995 for the determine band gap of the semiconductor material. The
wavelength lower than 300 and greater than 300 nm, relation between band gap (E ), constant value (A),
respectively. He concludes that the films prepared at pH absorption coefficient ( ) and the photon energy (hv) can
9 and 12 display the highest  transmittance  of  1.033  at be represented as the following equation. 
350 nm. Based on the findings obtained, he points out
that the CuS and ZnS films could be used in antireflection
coatings for solar thermal devices and eyeglass coatings
to reduce solar reflectance and increase the transmittance
of glass. 

On  the  other  hand,  optical  absorption  spectra  of
the different thin films prepared at various deposition
conditions were recorded using dual beam
spectrophotometer.  CuInS   films  have been deposited2

on glass substrates using simple chemical bath deposition
technique. The effect of the change in volume of copper
precursor on the optical properties was investigated by
Mahanubhav et al. [17]. The absorption spectra were
recorded using UV-Visible spectrophotometer. It is clear
that the absorption edge move towards the lower
wavelength portion when the copper to indium ratio is
reduced from 23.928 to 1.47. This is because of reducing
in grain size of nanocrystalline structure of the material
from 61.3 to 31.6 nm. In other case, optical absorption
measurements of CdS films prepared at various bath
temperatures were carried out by Wagh&Bhagat[18]. It is
interesting to suggest that the absorption edge is sharp
for the sample prepared at room temperature. However,
the slight move in the absorption edge could be found for
the films prepared at higher bath temperature such as 45,
65 and 85 C. The optical properties of chemical bath
deposited silver aluminum sulphide films have been

g

 {E1}

According to this equation, the optical absorption
data could be used to plot a graph of ( hv)  versus hv.2

Furthermore, extrapolation of the linear line of the curve to
( hv) =0 determines the band gap. Based on the obtained2

band gap during the experiments, semiconductor materials
can be classified into several groups. The first group thin
films such as PbS [21, 22], PbSe [23] and Cu Sn Ge Se2 1-x x 3

[24] have the band gap value less than 1 eV. These
materials can be used in ion-selective sensor,
photodetectors,   photoresistors  and  photoemitters in
the infrared. Meanwhile, ZnS[25-27], MnS [28], MnS [29]2

and CdZnS [30] films are categorized as wide band gap
semiconductor. They have the band gap value ofmore
than 3 eVwith a range of potential applications in
optoelectronic devices including blue light emitting
diodes and solar cells. It is also an excellent host material
for electroluminescent phosphors. In other case, some
semiconductor materials such as CdS Se [31], CdIn S0.5 0.5 2 4

[32], CdSe [33], CdTe [34], SnSe [35], FeSe [36], ZnTe[37],2

Sn Sb S [38], CuS [39], Cu ZnSnS [40], CdZnS [41],4 6 13 2 4

Cu SnS [42], FeS [43], In Se Te [44], InSe [45], SnS [46,2 3 2 2 2.5 0.5

47], NiSe[48], CuInSe [49], MnTe [50], Cu SnS  [51],2 4 4

Ni Pb S [52], CdS [53], CuInS [54], CuInTe [55] and3 2 2 2 2
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Ag Se Te [56]have band gap within 1-3 eV. These 5. Pitchaiman, K., L. Amalrajand S. Muthukumaran,2 0.2 0.8

materials have received great attention in the field of
filters, holography, optical waveguides, gas sensor, solar
cells, thin film transistor and temperature sensor. 

There are some disadvantages of UV-visible
spectrophotometer as revealed by many researchers. The
UV-visible spectrophotometer’s performance degrades as
the dust costs mirrors in these types of equipment. At this
moment, repair costs double due to technician cannot
replace one mirror if it needs fixing if compared to single
beam spectrophotometer. In other words, technician must
replace both mirrors because of theseparts work as a pair.
Sometimes, sample source may produce noise that
reduces measurement accuracy and decreases the
device’s sensitivity as well. Lastly, the stray light could
influence the accuracy of the absorption. The stray light
will reduce linearity range and decrease the absorbency of
substance.

CONCLUSION

Thin  films  have  been  prepared   by  many
deposition methods and could be applied in several
optoelectronic   and    semiconductor   industry. UV-
visible   spectrophotometer   is   a   valuable   tool to
analyze the optical properties of thin films. During the
experiment, the absorption data will be collected and the
band gap value could be calculated from absorption
spectra.
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