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ARTICLE INFO ABSTRACT

Cadmium selenide (cdse) thin films on glass substrates were prepared by electron beam
evaporation technique at various substrate temperatures and annealed at room temperature
(RT), 100, 200 and 300 oC respectively. Optical absorption spectra of electron beam
deposited CdSe were studied in the wavelength region of 450 to 2500 nm. The energy gap
(Eg) values calculated from the absorption spectra, ranged between 1.78 and 1.93 eV.

INTRODUCTION
Nanocrystalline semiconductors have been used in electronic,
optoelectronic and solar energy conversion devices. CdSe is a
direct band gap material belonging to II-VI group, possessing
excellent optoelectronic properties. It is used as an n-type window
layer material in thin film solar cells and it is the suitable material
for photovoltaic applications [1-3]. The nanocrystallites of II-VI
binary metal semiconductors are getting interest in research owing
to their important luminescent properties, quantum size effect and
other physical and chemical properties [4]. The deposition
parameters such as temperature, thickness and deposition time
influence the formation of nanocrystalline thin films and
crystallite size, which in turn engineer the band gap of the material
[5].

The deposition of CdSe thin films was made using different
deposition methods such as, thermal evaporation [6], pulsed laser
deposition (PLD) [7], electrodeposition [8], spray pyrolysis [9],
successive ionic layer adsorption and reaction (SILAR) [10] and
chemical bath deposition (CBD) [11,12]. Among all methods,
EBE is one of the most promising methods for making high
quality thin films for photovoltaic applications because it is an
efficient and reasonably cost effective method. CdSe films have
been prepared by EB evaporation technique at room temperature
and annealed at different temperatures and their optical properties
were characterized.  The results are presented and discussed in
detail.

MATERIALS AND METHODS
CdSe films were deposited using Hind Hivac electron beam
evaporation unit on glass substrates at different substrate
temperatures in the range RT – 300 °C. Substrate temperature was
fixed on the basis of the TGA data of the CdSe powder. The films
were deposited with 5 kV and 10 mA under a vacuum of 10-6

Torr. Film thickness was measured by the stylus Profilometer

(Mitutoyo). Optical studies were made at room temperature in the
wavelength range 450 to 2500 nm using a Hitatchi-330 UV-Vis-
NIR spectrophotometer.

RESULTS AND DISCUSSION
Study of CdSe thin films by recording the transmission spectra
gives information about the optical features of semiconductor
films about their band structure and its influence on the variation
of deposition temperatures. Mainly grain size changes show
observable influence in the present study.
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Fig. 1 Transmittance spectra of CdSe films deposited at (a) RT

and annealed at (b) 100, (c) 200 and (d) 300 oC
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The transmission spectra of the films deposited at different
substrate temperatures and annealed were studied in the
wavelength range 450 to 2500 nm. Figure 1 a, b, c and d shows
the transmission spectra of the CdSe films deposited at RT and
annealed at 100, 200 and 300 °C respectively. The spectra exhibit
interference fringes. The absorption co-efficient (α) was estimated
from the transmission spectra. In order to find out the nature of the
band gap of the CdSe films, i.e. direct or in-direct band gap, α and
hν values were used to fit-in with the following equation, (αhν) =
A (hν-Eg)

1/2 for direct band gap, where Eg is the band gap of the
CdSe films, α is the absorption coefficient, A is the constant and
hν is the photon energy.

The (αhν)2 versus (hν) plots (Fig.2), for all the films deposited on
glass substrates, show straight line portions which cut the hν axis
(x-axis) on extrapolation giving the band gap values. It is
observed that all graphs for the films deposited at different
substrate temperatures have straight line portions in the high
energy region which confirms the direct band gap nature for all
the CdSe films prepared by EB evaporation technique here. The
value of Eg values are 1.93, 1.87, 1.81 and 1.78 eV for the CdSe
films deposited on glass substrates at RT and annealed at 100, 200
and 300 °C respectively. It is observed that the Eg value decreases
with increasing substrate temperature. Which, in turn, depend on
the increase of grain /particle size of the CdSe films with
increasing substrate temperature, such observations have been
reported for vacuum evaporated films [13].

A band gap variation in the range of 1.79 – 1.62 eV was observed
for the vacuum evaporated CdSe films [14] when the substrate
temperature was increased from RT to 200 °C. A decrease of band
gap from 2.30 to 1.90 eV was observed when the substrate
temperature was increased from 0 °C to 85 °C for chemically
deposited CdSe thin films [15]. Band gap decrease from 2.2 to
1.82 eV for deposition temperature of 27 to 47 °C for
electrodeposited CdSe films has also been reported [16].
Transmittance studies show the presence of nanocrystalline grains
whose size increased with temperature and correspondingly
showed a reduction in band gap values.
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Fig 2 (αhν)2 vs hν plot for the CdSe films deposited at (a) RT and
annealed at  (b) 100, (c) 200 and (d) 300 oC
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