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Abstract- This exploration paper is an endeavor to introduce a 
compact profundity knowledge of natural sun based 
cells/natural photovoltaic cells (OPVs). Therefore, this paper 
likewise examines different late progressions in natural sun 
based cells as far as material, structures and other execution 
affecting variables. Natural Solar Cells (OSCs) speak to a 
current photovoltaic (PV) innovation that utilizations natural 
semiconductor materials to change over daylight into electric 
vitality. Petroleum products, which are the prime components 
of electrical vitality age, are nearly being depleted. 
Additionally, these fills are the wellspring of extreme 
ecological contamination. In this manner, it is most extreme 
important to bridle vitality from non-ordinary sources or call 
them the spotless vitality assets. As of late, there have been 
extraordinary progressions in the natural semiconductor 
innovation that incorporates natural sun oriented cells/natural 
photovoltaic cells (OPVs) as a contrasting option to the 
ordinary vitality sources. 
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I. INTRODUCTION 

 
 A need of an electrical vitality is expanding overall 
quickly for the all sort of electronic applications. Truth be 
told, in the period of industrialization and globalization its 
request has expanded exponentially. Petroleum derivatives, 
which are the prime components of electrical vitality age, are 
very nearly being depleted. Additionally, these fills are the 
wellspring of serious ecological contamination. Thusly, it is 
most extreme important to saddle vitality from non-ordinary 
sources or call them the spotless vitality assets.  
 

As of late, there have been extraordinary 
progressions in the natural semiconductor innovation that 
incorporates natural sun oriented cells/natural photovoltaic 
cells (OPVs) as an other option to the traditional vitality 
sources. Because of their minimal effort creation, basic 
working guideline, engineered inconstancy, and an ability to 
join propelled materials, the OPVs have picked up an 
immense consideration of the analysts . As OLEDs for show 
and road lighting applications had been popularized, OPV 
gadgets have likewise enhanced from under 1% productivity 
to 10% proficiency to satisfy the prerequisites of the vitality 

starved worldwide market . Besides, the charge transport 
system is more straightforward in natural materials when 
contrasted with inorganic materials. The charge portability of 
natural materials is low because of the confinement of the 
charged states, however their ease extensive scale creation 
may repay it.Organic sun based cell innovation, that allows the 
age of electric vitality from daylight, is probably going to 
assume imperative part to solve the vitality assets emergency 
around the globe in an ecofriendly and manageable way. The 
achievement of sun powered cells will rely upon headway in 
materials and planning of sun powered cell to build the 
steadiness and the proficiency, in the meantime to decrease 
operational, assembling and establishment costs. At the 
present stage, the sunlight based cell showcase depend to a 
great extent on polycrystalline wafer based silicon devices and 
an assortment of inorganic gadgets incorporates silicon, GaAs 
and CdTe thin film based sun oriented cells Organic materials 
for the most part have exciton having 10nm of dispersion 
length and measures optical retention of 100 nm. The 
thickness of dynamic layer ranges from 30 to 100 nm in light 
of productively gathering the photograph created bearers that 
is hard to trap the daylight. Thus, there have been different 
changes in preparing procedures and gadget engineering, in 
the meantime different commitments to accomplish high 
proficiency. This paper has been classified into five sections 
which includes the present introduction in section I, section II 
contains historical background, working principle of organic 
solar cell in covered in section III, section IV consist of 
classification of organic solar cell and section V includes some 
simulated structure through silvaco. In this paper the simulated 
results of single layer, bi-layer and bulk heterojunction solar 
cell is represented. 
 

II. HISTORICAL BACKGROUND 
 

Natural sun based cells are proficient which infers 
good charge age and additionally light retention properties. 
Natural sunlight based cell materials in light of polymer are 
process capable, light weight and adaptable with the capacity 
to utilize preparing strategies, for example, move to move at 
low temperature. The transformation of light vitality into 
electrical vitality known as photovoltaic impact was given by 
Becquerel's in 1839 utilizing fluid electrolyte.The change of 
photovoltaic impact innovation to change over daylight into 
electrical vitality was accounted for by Chapin et al. in 1954 
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on p-n intersection in view of a silicon with the productivity of 
6% 

.  
Fig. 1. Basic schematic structure of organic solar cell. 

 
Sun based cells would now be able to be produced 

using single precious stone, multi gem, formless, and strip 
silicon. Different materials that have been broadly considered 
yet don't have extensive pieces of the overall industry 
incorporate CdTe, GaAs, Ge, and copper indium gallium (di) 
selenide (CIGS). These different materials have for the most 
part neglected to be broadly popularized (outside of specialty 
markets like  space) due to their high cost. CdTe is an 
exemption that has as of late developed as a focused 
innovation . Be that as it may indeed, even silicon based sun 
based cells, right now the most cost productive that can be 
delivered on a business scale, still have a somewhat  poor 
energy to value proportion . Sun based will never be 
aggressive for huge scale vitality generation until the cost per 
kWh is acquired line with those different sources. The cost of 
sunlight based vitality is rather determined by the cost of the 
underlying capital speculation. The "fuel" for this situation is 
free. The cost at that point is dictated by the assembling 
expense of making the boards, the establishment cost, support 
costs, and the lifetime over which those expenses can be 
amortized. Be that as it may, regardless of whether the cost of 
these phones has been drastically decreased, it is still as well 
much costly and photovoltaic vitality represent not exactly 0.1 
% of the aggregate world vitality generation. Past inquire 
about evaluations that exclusive 0.1 % of occurrence sun 
power can meet the world's present vitality needs utilizing sun 
powered cells with around 10% change effectiveness. 
 

III. WORKING PRINCIPLES OF ORGANIC  
SOLAR 

 
The working principal of OPV is shown in Fig. 2. At 

the point when the photons introduce in the daylight strike the 
Natural semiconductor through straightforward or fit anode, 
create excitons in the grid of the semiconductor. These 
excitons comprise of both electrons and gaps and have an 
existence time amid which, in the event that they are not 
isolated they recombine to discharge vitality, and no power is 
created. On the other hand, in the event that they are isolated 

in time by electrostatic power, at that point they constitute a 
current. In single layer natural sun based cell, solid electric 
field is accomplished because of the nearness of consumption 
locale in "Schottky contact". Separation of exciton in natural 
sun powered cell depends primarily on angles for the potential 
crosswise over acceptor/giver interface, that comes about 
photograph initiated exchange of charge between giver and 
acceptor materials. 

 

 
(a) 

 

 
(b) 

Fig, 2. Single layer organic photovoltaic cell (OPV) with (a) 
excitons generation, and (b) charge transportation 

phenomenon. 
 

The execution of the natural sunlight based cell is 
described by the fill factor (FF), which is decided from 
estimation of the I-V bend and  is characterized as the greatest 
power; (PMAX = VOptimal •IOptimal) partitioned by the 
result of VOC • ISC. The parameters; VOptimal and IOptimal 
are the most astounding estimations of the voltage and current 
at the same time, while, the VOC and ISC are the open circuit 
voltage and the short out current, separately. 
 

IV. CLASSIFICATION OF         ORGANIC SOLAR 
CELLS 

 
Amid late years a solid intrigue has been created 

towards natural sun based cell because of minimal effort also, 
more flexible manufacture and less intricate component for 
tackling sunlight based vitality. The generation of power from 
daylight is an aftereffect of progressive responses happening 
inside the sun powered cell. Distinctive sorts of natural 
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sunlight based cell based on structures are talked about in 
following subsections. 

 
A. Single Layer Cell 

 
Single layer OPV cells can be made by sandwiching 

natural materials between the two terminals as appeared in 
Fig. 1, one of them turns into an ohmic contact and other 
cathode moves toward becoming correcting contact. These 
phones are called Schottky diodes with a charge partition at 
amending contact or cathode. Here the photograph dynamic 
area is thin what's more, consequently both positive and 
negative photograph energized charges go through photograph 
dynamic area as due to the recombination misfortunes is high. 

 
B. Bilayer Solar Cell 

 
Bilayer sun powered cell are made by putting two 

layers of natural semiconductor with reciprocal doping so the 
intersection can be shaped at the moderate level between the 
cathodes and the detachment of the charge can accomplished 
all the more successfully as the time between the age of 
excitons and achieving the terminals is diminished. Structure 
of bi-layer organic solar cell is depicted in Fig. 3. 

 

 
Fig. 3. Structure of bi-layer organic solar cell 

 
C. Bulk Hetero Junction Solar Cell 

 
During recent years, researchers have shown 

tremendous interest in the development of organic solar cells 
due to their low cost, more versatile fabrication process, and 
less complex mechanisms for harnessing solar energy. The 
production of electricity from sunlight is a result of successive 
reactions inside the solar cells. Among various types of 
organic solar cells, the bulk hetero-junction solar cell is 
considered as the most prominent solar device. Compared to 
the single layer and bi-layer solar cells, the hetero-junction 
solar cell a multilayer device. The bi-layer devices, which 
were better than the single layer devices, have not achieved 
the efficiency as they were deemed to achieve. Therefore, a 

new type of device structure was developed to enhance the 
reliability and efficiency of OPV cells. In hetero-junction 
devices, a blend of donor and acceptor materials is used as a 
single organic layer. Due to which, an exciton in the active 
layer is generated, it quickly reaches the nearby junction and 
the electrons and holes get separated instantly. Due to this 
phenomenon, the efficiency of devices increases in 
comparison to single and bilayer devices. An example of 
hetero-junction OPV cells is presented in Fig. 5 with P3HT 
and PCBM as donor and acceptor materials, respectively. 
Blend molecules exhibit a large interface area and most 
excitons manages to reaches donor/acceptor interfaces, where 
the hole moves towards anode and electron towards cathode. 
The concept of bulk hetero-junction can be considered as a 
breakthrough towards low cost and highly efficient power 
production in future. 

 
Fig. 4. Structure of Hetero-junction OPV. 

 
V.THICKNESS VARIATION OF ACTIVE LAYER 

P3HT: PCBM IN BULK SOLAR CELL 
 

This comprise of a considerable data on the mass 
hetero intersection sun based cells including the hugeness of 
the dynamic layer thickness and how the thickness influences 
the power transformation proficiency of mass natural sun 
oriented cells. 

 
Fig.5. Light characteristics of P3HT: PCBM cells at different 

thickness of the active layer 
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Scientists demonstrate that the effectiveness of P3HT: PCBM 
sun oriented cell tops at ~80 nm. The variety of the dynamic 
layer thickness has stamped effect on the short out current 
(Jsc) while this influences the open-circuit voltage to lesser 
degree. The mix proportion was taken as 1:1 proportion. The 
dynamic layer thickness was shifted by turn frequencies 
running from 800 rpm to 3000 rpm. The dynamic zone of all 
the sun based cells is consider of 0.2cm2. Fig. 5 demonstrates 
the light J-V plot of sun powered cells described post creation. 
 

VI. CONCLUSION 
 

This paper breaks down the brief profundity 
knowledge of natural sun powered cells (OPVs). Thusly, this 
paper likewise talks about different late headways in natural 
sun oriented cells as far as material, structures and other 
execution affecting elements. Besides, profundity 
investigation of natural sunlight based cells is incorporated 
into terms of current thickness, FF, hamper, productivity. This 
paper will be particularly valuable for the learners of this 
developing examination zone to change over their hypothetical 
idea into gadget and circuit acknowledgment. This likewise 
talks about the little thought towards the distinctive sorts of 
natural sun based, Besides this, sun oriented cell examination 
is done utilizing 2-D gadget Atlas test system, where effect of 
thickness variety of mass heterojunction natural sun oriented 
cells on execution parameter is performed. 
 

REFERENCES 
 

[1] Kamlesh Kukreti, ArunPratap Singh Rathod and Brijesh 
Kumar, “Recent Advancements and Overview of Organic 
Solar Cell”. 2016 IEEE. 

[2]  MdMeganurRhaman, “Organic Solar Cells: Historical 
Developments and Challenges”. 2015 IEEE.. 

[3] Daniel Ernst, Thomas Zerna, and Klaus–Jürgen Wolter, 
“Influences of Organic Materials on Packaging 
Technologies and Their Consideration for Lifetime 
Evaluation”. 2011 IEEE.. 

[4] Tomasz Falat, Jan Felba, AndrzejMoscicki, and 
JanuszBorecki, “Nano-Silver Inkjet Printed 
Interconnections through the Microvias for Flexible 
Electronics”.2011 IEEE. 

[5] Oleksiy V. Penkov,Vadim Yu. Plaksin,Heon-JuLee,Rakib 
Mansur, “Deposition Of TCO Films On Plastic Substrates 
By DC Arc Plasmatron”. 2009 IEEE. 

[6] SubramaniThiyagu, Chen-ChihHsueh, Chien-Ting Liu, 
Hong-JhangSyu, Song-Ting Yang , and ChingFuh Lin, 
“High Efficiency Hybrid Solar Cells”. 2014 IEEE. 

[7] DeeptiDhuriya, Brijesh Kumar and R. K. Chauhan, 
“Recent Advancement in Organic Solar Cells and  
Comparison between Various Structures”. 2016 IEEE. 

 


