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Abstract 

 

This paper reviews about the Potential applications of thin film Photovoltaic (PV) Cells with a common goal of producing high 

power efficiency of the solar cells by reducing the size of silicon wafers. A new field of nanotechnology has opened up and 

promising possibilities to reduces the heating effect in the material with thin film PV cells. We discuss about the light trapping 

effect for cell efficiency using the high surface area in 3-D hierarchical ZnO nanostructures. CdTe thin films were made using a 

layer-by-layer deposition process consisting of spin coating colloidal CdTe Nano crystals followed by a sintering step. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Renewable energies are considered as a vital source globally. Photovoltaic cells convert the solar energy into electricity. By 

using thin film PV cells the efficiency of power can be increased. Since silicon wafers has layers of silicon they have less 

efficiency to produce power. The growing energy demand and the depletion of conventional energy sources along with global 

warming threats has motivated researchers to design the most efficient photovoltaic (PV) cells. A PV cell that used sunlight to 

generate clean electric power was first designed and fabricated by Bell Laboratories in 1955[1,6]. To achieve an overall PV 

efficiency of at least 15%, six thin film nanotechnologies methodologies were proposed [2]. Colloidal inorganic nanocrystals 

provide an excellent opportunity for the development of large area thin-film absorbers for photovoltaic (PVs) [5, 7]. Thin film is 

a more cost-effective solution and uses a cheap support onto which the active component is applied as a thin coating. As a result 

much less material is required and costs are decreased. 

II. THIN FILM SOLAR CELL TECHNOLOGY 

 Amorphous Silicon (a-Si) / Silicon heterojunction cells A.

It is one of the earliest technologies. This is entirely different from crystalline silicon in the fact that silicon atoms are not located 

at accurate distances from each other. This causes the electron to move in random direction and has higher band gap (1.7 eV) 

than crystalline silicon (1.1 eV) [4, 8].  Fabrication of silicon heterojunction cell at low temperatures <150
0
c.thin .By hot-wire 

chemical vapour deposition thin layers of hydrogenated silicon solar cells are deposited, are used as emitter. Further 

improvement can be made in (a-si: H) by back contacts of both p and n type silicon wafers and employed them in double 

heterojunction solar cell which has an efficiency of 18.2% .These contacts are deposited and carried out at low temperature 

<250
0
c. Which replaces the diffused field contacts used in single heterojunction solar cell [1, 9]? 
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 CIGS technology B.

 

Thin film CIGS technology is very optimistic for achieving high power efficiency at a profitable fee. Non vacuum process is 

used to fabricate CIGS solar cell on both rigid and flexible substrate. An aqueous precursor metal-oxide suspension made from 

nano particles of Cu, Ia, and Ga oxides is coated onto a Molybdenum(mo) foil or a non-conducting substrate which improves cell 

efficiency to 8.9 % on polyimide, 13.0 % on Mo foil, and 13.6 % on glass substrate[10,11]. The recorded efficiency of ZnO / 

CdS thin film solar cells is 19.2% due to higher open-circuit photo voltage and short - circuit photocurrent density [12].  The 

performance of thin film GaAs solar cell is increased by adding a gold mirror back contact which reduces the thickness of the 

film and gives an efficiency of 24.5% [1]. 

 Enhanced light trapping by metal nano-particles C.

The process of Enhanced light trapping by metal nano- particles is performed using surface plasmonic effect, which increases the 

absorption of light over a broad spectral range by increase of light scattering and electric field strengthening [13,14]. The 

introduction of the metal nano particles in heterojunction with thin film solar cell shows increase in the absorption of light .short-

circuit current density, and energy conversion efficiency [2]. 

 Sintering CdTe Nanocrystals synthesis D.

 CdTe and CdSe nanocrystals are synthesized by this procedure [16, 17]. Colloidal CdTe nanomaterials are particularly suitable 

for the application of thin film PV cell due to its effective bandwidth of 1.45eV. Due to the colloidal nature of this material it is 

harmonious with solution processing methods like spin dip and spray coating. To perform this solution process a sintering 

process is required to remove the bulk of the organic ligands and to increase the size of CdTe While wide band gap oxides such 

as ZnO or TiO2  have been  the n-type buffer materials for most heterojunction cells based on colloidal nanocrystals, alternative 

buffer materials remains  unknown particularly for sintered CdTe-based solar cells. CdTe/CdSe heterojunction devices based on 

colloidal nanocrystals produces of∼2% with an open-circuit voltage of 500 ± 20 mV [18]. Progress has been made in improving 

the power conversion efficiencies of heterojunction solar cells [4]. 

 3-D Hierarchical ZnO nanostructures E.

ZnO nanostructures are deposited in an aqueous solution. It is done by electrochemical process on the ITO glass substrate at low 

temperature. For the growth of ZnO film zinc nitrate hydrate is dissolved into 100 ml of deionized water and 100ml of methanol 

at room temperature. Methanol is used to increase the growth rate of ZnO. It is then heated at 70 
o
C. At 65

o
C nano walls were 

grown [15]. The 3-D Hierarchical ZnO nanostructures are synthesized by two methods. In the first method the ZnO nanowires 

are placed on an ITO glass substrate. Second, the asynthesized nanostructures are annealed at 350°C in air. 

The hierarchical ZnO nanobushes were obtained by using the annealed nanowires this process was performed at 95
o
C with a     

negative DC potential voltage of -2.5V [3]. 

 Organic solar cells and Polymer solar cells F.

The working principle of organic solar cells involves using organic thin film consisting of an electron donor and acceptor pair. 

Absorption of light promotes the donor onto the exited state, which continuously undergoes electron transfer reaction to transfer 

one electron to the acceptor molecule, leaving a hole in the donor molecule. The photo-generated charges are then transported 

and collected at the opposite electrodes to be utilized, before they recombine. Typically the cell has a glass front, a transparent 

Indium Tin Oxide (ITO) contact layer, a conducting polymer, a photoactive polymer and finally the back contact layer. Since 

ITO glass substrate is very expensive Carbon Nanotube films are used as the transparent contact layer [19, 20]. They can be 

made of lower-cost materials [5].  

III. CONCLUSION 

In recent years, the crystalline silicon played a major role in the production of solar cell. Solar energy losses are typically caused 

by optical losses because of reflections, carrier losses as a result of poor interface or material quality, heat loss, optical power 

loss because of wasing the large volume of infra-red light. To enhance energy conversion efficiency, research and development 

has been motivated on hybrid PV cells utilizing nanotechnologies, especially using quantum dots, nanotubes, and hot carriers. 

We also present  the  cost-effective approach to synthesize a ZnO core-shell nanostructures by combining a low temperature 

electrochemical process with an atomic layer deposition technique, This indicates the core-shell nanostructure are promising for 

fabricating advanced solar cells. We have demonstrated efficient solar cells based on inverted CdSe/CdTe heterojunction 

prepared using solution processed nanocrystal thin films followed by a sintering process, the performance was limited due to 

reduced absorption in the sintered CdTe layer brought about by the CdSe. 
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