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1. Introduction:
Now a day the world has to face the problem of energy crises. These are due to
mainly two reasons: firstly the population of the world has increased rapidly and secondly
the living standard of human beings is increased. So the human role has to hunt for the new
source of energy. The sun is the ultimate biggest source of energy holding key to resolve
the energy crises arising out of growing rift between our energy consumption and
production. The solar energy has greatest potential of all the sources of renewable energy.
The conversion of solar energy into usable form is potential challenge to the scientists. In
the development of science and technology, the photovoltaic devices (solar cells) and
systems have undergone revolutionary developments. Solar cell devices play vital role in
converting solar energy into usable form. Many type of thin film solar cells exists today
[1].

In the past years, II-IV semiconductor thin films have attracted considerable
attention from the research community because of their wide range of application in the
fabrication of solar cells and other opto-electronic device with much interest shown in the
use of CdS window layer in solar cell architecture. However, the absorption of the blue
portion of the solar spectrum by CdS window results in a decrease in the current density of
such solar cells and UV laser diodes. For the high performance of solar cell device, it is
imperative to use an appropriate window material. Ternary CdZnS thin films often exhibit
improved chemical, structural and optical properties and hence are potentially useful as a
window layer in solar cell. CdZns thin films have been prepared by various techniques,
such as electro-deposition (1), successive ionic layer adsorption and reaction (SILAR) [2]
chemical bath deposition [3,4], spray pyrolysis [5] and metalorganic chemical vapour
deposition [6]. Among these, spray pyrolysis method is economical, simpler and more
versatile than the others and gives the possibility of obtain films with suitable properties for
optoelectronic applications and also when large areas are needed. The method is well
studied and produces films that have comparable structural and optoelectronic properties to
those produced using other sophisticated thin film deposition techniques [4, 7]. The
technique has been applied in producing emerging materials for solar cells, sensors,
laminated sheet glass for transport, protective coating, soar thermal controls in buildings
and is being adopted in mass industrial production [8, 9]. In this report, the optical and
electrical properties of the spray pyrolysis deposition thin films of CdZnS are studied.

2. Achievements from the project:

The work was bound to fabricate and characterize the scientifically important
CdZnS thin films, as the most pertinent aspects of spray pyrolysis technique. Thin-film
solar technologies have enjoyed large investment, but they have not become mainstream
solar products due to their lower efficiency and corresponding larger area consumption per
watt production. Semiconductor materials formed from elements of groups II and IV are
extensively used in modern technology. Some semiconductors, such as Zn, Cd and S, have
been studied more extensively and synthesized. The films were characterized by X-ray
diffraction (XRD), scanning electron microscope (SEM), energy dispersive analysis X-rays
(EDAX), resistivity and optical measurement techniques and were studied for tuning of
optical band gap, in different parametric conditions.

3. Summary of the findings
The CdZnS thin films were deposited on glass substrates by spray pyrolysis

technique using cadmium acetate [(CH3COO)2 Cd.2H2O] as Cd ++ ion source , zinc acetate
and thiourea [CS(NH2)2] as S-2 ion source, with cadmium to sulfur (Cd:S) of a appropriate
molar ratio. The CdZnS thin films also deposited using cadmium chloride (CdCl2) as Cd ++
ion source, zinc chloride (ZnCl2) and thiourea [CS(NH2)2] as S-2 ion source. For deposition
of CdZnS thin films, ultrasonically cleaned and dry glass substrates will be employed for
deposition of thin films. The system will be optimimized for other deposition constants,
such as deposition time, spray factor, nozzle to substrate distance, air pressure and the flow
rate.

The experimental sets were prepared by changing volume concentrations of
precursors. The optically important characteristics of CdS thin films varied with the
wavelength and the photon energy. Study of optical conductance and band gap conform the
transmission within visible range. The synthesis of CdS films using SP technique is based
on slow release of Cd2+ ions and S2+ ions in an aqueous alkaline bath and the subsequent
condensation of these ions on the substrate suitably dipped in bath. The slow release of Cd
2+

ions, achieved by adding a complexing agent to the Cd salt, to form cadmium complex

species, upon dissociation results in the release of Cd2+ ions. The S2+ ions are supplied by
decomposition of (NH2)2CS.

In the present work, CdS films are deposited at different

reaction temperatures using Spray Pyrolysis technique. The morphological, Structural,
electrical and optical properties of Zn doped CdS thin films are investigated.
Zn doped CdS thin films were deposited with increasing concentration (wt. %) of
zinc Chloride. From figure 1 it clearly observed that the resistivity decreases with
increasing Zn doping concentration in the films up to 7 wt. % after which it slightly
increases.
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Fig.1. Variation of electrical resistivity of CdZnS thin
films with increases Zn doping concentration

The optical properties of thin films such as transmission and energy band gap are
important in fabrication of solar cell. The optical transmission of CdZnS thin films are
recorded using UV-Visible spectrophotometer in the wave length 300 nm - 900 nm at room
temperature with increasing Zn concentration. Figure 2 shows that transmission in
increases with increase in Zn concentration. The energy band gaps of the samples were
calculated using relation of absorption coefficient. The energy band gap is increases with
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Fig.2. Transmission spectra of CdZnS thin films with
increases Zn doping concentration

4. Scope and contributions to Society:
Silicon is the most common solar-cell material, despite the fact that it is indirect-gap
and therefore does not absorb light very well. Silicon solar cells are typically hundreds of
micrometers thick; if it was much thinner, much of the light (particularly in the infrared)
would simply pass through. On the other hand, thin-film solar cells are made of direct band
gap materials (such as Zn, CdTe or CIGS), which absorb the light in a much thinner region,

and consequently can be made with a very thin active layer (often less than 1 micrometer
thick).
It is an applicable Minor Research Work for CdZnS thin films fabrication. The
UGC ( WRO ) accepted and granted the Minor Research Project proposal, it is benefited
to students with Physics as a principle subject, specially to analysis the physical,
electrical and optical properties of CdS thin films, and also this practical research
approach will meet the prior need of manufacturers for fabricating the most applicable
nanodevices, to solve the current problem of energy crises.
Thin

films

fabrication
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The thickness is unique because no solid can be made flatter than a thin film. It is also
unique because many of the mechanisms of the biological and physical world operate on
length scales from 0.1 to 100 nm.

So that the thin films have been wide potential

applications in industrial, biomedical and electronics. At this dimension materials exhibit
different physical properties. Scientists expect that many novel effects at the nanoscale will
be discovered and used for breakthrough technologies. The vast majority of thin films
based products will contain nanomaterials bound together with other materials or
components, rather than free-floating nano-sized objects. Thin films have a major impact
on medicine and health care; energy production and conservation; environmental cleanup
and protection; electronics, computers, and sensors; and world security and defense. Thin
films technology breakthrough is expected to have many environmental benefits such as
reducing the emission of air pollutants and cleaning up oil spills. The large surface areas of
thin films give them a significant capacity to absorb various chemicals, sunlight etc.

Conclusions:
1. The deposition conditions are optimized to obtain CdZnS thin films
2. The structural investigation using XRD reveals that formation of CdZnS thin
films.
3. The crystalline size for CdZnS films was found to be 33nm to 38nm
4. From this study it observed that as Zn composition in the film goes on increases,
increasing crystallite size, grain size and optical band gap energy
5. Electrical conductivity increases with increase temperature of the CdZnS thin
films, indicating semiconducting nature.
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