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Abstract— Energy is the most valuable resource and foundation of civilization. It is also our heritage for future generations. Preserving this 

resource for future requires a thorough understanding of energy resources, optimal operation and sustainable usage. Solutions that 

previously seemed impossible or too expensive, today, are technically and economically achievable. Application of new capacity generated 

by renewable energy sources, new management systems, advanced technologies and improving productivity can contribute to economic 

growth. Solar energy is one of the most important sources of energy as it is free and no other country can charge for the use of the sun. Solar 

energy, on the other hand can be important because this energy is infinite. Solar energy received by the earth in one hour is more than the 

energy used by world’s population in one year. World attention to solar energy has risen recently due to technology development and lower 

cost of installation and operation along with environmental concerns about fossil fuels. According to experts, solar energy will soon become 

the favorite energy used. Increasing the efficiency of photovoltaic systems and reduced costs of associated equipment has impacts on this 

explosive growth. Addressing the issues related to solar energy and renewable energy is important for everyone. 
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I.  INTRODUCTION  

 sun powered cell, or photovoltaic cell, is a 

semiconductor gadget comprising of a substantial zone 

p-n intersection diode, which, within the sight of daylight 

is fit for creating usable electrical vitality. This change is 

known as the photovoltaic impact. The field of research 

identified with sun oriented cells is known as photovoltaic. 

Sun powered cells have numerous applications. They are 

especially appropriate to, and generally utilized as a part of 

circumstances where electrical power from the matrix is 

inaccessible, for example, in remote region control 

frameworks, Earth circling satellites, handheld adding 

machines, remote radiotelephones, water pumping 

applications, and so forth. Sun oriented cells (as modules or 

sun based boards) are showing up on building rooftops where 

they are associated through an inverter to the power network 

in a net metering course of actions. 

 

 

 

 
 

 

Fig 1.A solar cell, made from a poly-crystalline silicon wafer 

 

II. HISTORY 

The photovoltaic impact was first perceived in 1839 by 
French physicist Alexandrea Edmond Becquerel. 
Notwithstanding it was not until 1883 that the main sunlight 
based cell was worked, by Charles Frits who covered the 
semiconductor selenium with a to a great degree thin layer of 

gold to shape the intersections. The gadget was just around 1% 
proficient. Russell Ohl is for the most part perceived for 
protecting the cutting edge sunlight based cell in 1946 
(US2402662, "Light delicate gadget"). Sven Arson Berglund 
had an earlier patent concerning techniques for expanding the 
limit of photosensitive cells. Different materials have been 
researched for sun powered cells. There are two primary 
criteria - effectiveness and cost. Productivity is a proportion of 
the electric power yield to the light power input. In a perfect 
world, close to the equator at twelve on a crisp morning, the 
sun based radiation is roughly 1000 W/m². So a 10% 
proficient module of 1 square meter can control a 100 W light. 
Expenses and efficiencies of the materials differ incredibly. 

By a wide margin the most well-known material for sun 
based cells (and all other semiconductor gadgets) is crystalline 
silicon. Crystalline silicon sunlight based cells come in three 
essential classifications: 

Single precious stone or monocrystalline wafers made 

utilizing the Czochralski procedure. Most business 

monocrystalline cells have efficiencies on the request of 14%; 

the Sun Power cells have high efficiencies. 
around 20%. Single precious stone cells have a tendency to 

be costly, and in light of the fact that they are cut from round 
and hollow ingots, they can't totally cover a module without a 
considerable misuse of refined silicon. Most monocrystalline 
boards have revealed holes at the edges of four cells. Sun 
power and Shell Solar are among the fundamental producers 
of this kind of cells. 

Poly or multi crystalline produced using cast ingots - 
extensive cauldrons of liquid silicon precisely cooled and 
hardened. These cells are less expensive than single precious 
stone cells, yet additionally fairly less effective. In any case, 
they can without much of a stretch be framed into square 
shapes that cover a more noteworthy part of a board than 
monocrystalline cells, and this makes up for their lower 
efficiencies. See GT Solar HEM Furnace, BP Solar, Sharp 
Solar and Kyocera Solar. 
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Fig 2.Working of solar cell 
 

Ribbon silicon shaped by drawing level thin movies from 
liquid silicon and has a multicrystalline structure. These 
phones are commonly the minimum productive, yet there is a 
cost funds since there is almost no silicon squander since this 
approach does not require sawing from ingots. See Evergreen 
Solar, and RWE Schott Solar. 

 

 

Fig 3.Mono and polycrystalline 

 

These innovations are wafer based assembling. At the end 
of the day, in each of the above methodologies, self-
supporting wafers of ~300 micrometers thick are 
manufactured and after that bound together to frame a module. 

Thin film approaches are module based. The whole 
module substrate is covered with the coveted layers and a laser 
copyist is then used to outline singular cells. Two primary thin 
film approaches are undefined silicon and CIS: 

Amorphous silicon films are created utilizing concoction 
vapor testimony systems, regularly plasma upgraded (PE-
CVD). These cells have low efficiencies around 8%.  

CIS remains for general chalcogenide movies of Cu 
(InxGa1-x)(SexS1-x)2. While these movies can accomplish 
11% productivity, their expenses are still too high.  

There are extra materials and methodologies. For instance, 

Sanyo has spearheaded the HIT cell. In this innovation, 

undefined silicon films are saved onto crystalline silicon 

wafers. 

III. INTERCONNECTION AND MODULES 

Generally, sun based cells are electrically associated, and 

joined into "modules", or sun based boards. Sun based boards 

have a sheet of glass on the front, and a tar embodiment 

behind to protect the semiconductor wafers from the 

components (rain, hail, and so forth). Sunlight based cells are 

normally associated in arrangement in modules, with the goal 

that their voltages include.  

 

IV. MOMENTUM EXAMINE 

There are at present many research bunches dynamic in the 

field of photovoltaic at colleges and research foundations 

around the globe. A significant part of the examination is 

focused on making sunlight based cells less expensive and 

additionally more productive, so they would more be able to 

adequately contend with other vitality sources, including fossil 

vitality. One method for doing this is to create less expensive 

strategies for getting silicon that is adequately unadulterated. 

Silicon is an extremely regular component, however is 

ordinarily bound in silica sand. Another approach is to 

fundamentally lessen the measure of crude material utilized as 

a part of the make of sun powered cells. The different thin-

film advancements presently being produced make utilization 

of this way to deal with lessening the cost of power from 

sunlight based cells.that depend on modest plastics, as 

opposed to semiconductor review silicon. Be that as it may, all 

natural sun oriented cells made to date experience the ill 

effects of debasement upon introduction to UV light, and thus 

have lifetimes which are awfully short to be feasible. 

 

 

V. THIN-FILM SUNLIGHT BASED CELLS  

 

The innovation of conductive polymers, (for which Alan 

Herger was granted a Nobel Prize) may prompt the 

advancement of substantially less expensive cells The 

subsequent stage in lessening the cost of sun oriented cells and 

boards appears to be sure to originate from thin-film 

innovation. Thin-film sun oriented cells utilize under 1% of 

the crude material (silicon) contrasted with wafer based sun 

based cells, prompting a huge value drop for each kWh. There 

are many research bunches the world over currently looking 
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into changed thin-film approaches and additionally materials. 

Thin Film sun powered cells are for the most part stored by 

PECVD from silane gas and hydrogen. This procedure creates 

a material without crystalline introduction: shapeless silicon. 

Contingent upon the testimony's parameters both 

protocrystalline silicon, which has been appeared to show the 

most soundness, and nanocrystalline silicon can likewise be 

gotten. These kinds of silicon display dandling and wound 

bonds, which brings about the apparition of profound 

imperfections (vitality levels in the band gap) and in addition 

in the disfigurement of the valence and conduction groups 

(band tails). This adds to decrease the effectiveness of Thin-

Film sunlight based cells by diminishing the quantity of 

gathered electron-gap combine by episode photon.Nebulous 

silicon (a-Si) has a higher band gap (1.7 eV) than crystalline 

Silicon (c-Si) (1.1 eV), which implies it is more productive to 

ingest the noticeable piece of the sun oriented range, however 

it neglects to gather an imperative piece of the range: the 

infrared.  

 

As Nano crystalline Si has about an indistinguishable band 

gap from c-Si, the two material can be joined by saving two 

diodes over each other: the couple cell. The best cell in a-Si 

retains the unmistakable light a leaves the infrared piece of the 

range for the base cell in nanocrystalline Si.One especially 

encouraging innovation is crystalline silicon thin-films on 

glass substrates. This innovation makes utilization of the 

upsides of crystalline silicon as a sun powered cell material, 

with the cost investment funds of utilizing a thin-film 

approach. From the Pacific Solar site: 

 

Crystalline Silicon on Glass (CSG) [is] the photovoltaic 

innovation created by Pacific Solar that is currently being 

popularized by CSG Solar. A thin layer of silicon, under two 

micrometers thick, is kept straightforwardly onto a glass sheet 

whose surface has been roughened by applying a layer of little 

glass dots. The silicon isn't crystalline when initially stored, 

yet turns out to be so after warmth treatment in a broiler. The 

subsequent layer is handled utilizing lasers and ink-stream 

printing methods to shape the electrical contacts expected to 

get the sun oriented delivered power out of the thin silicon 

film."  

 

In 2005, a full-scale creation production line is being worked 

in Thallium, Germany to market this innovation (venture 

administration by IB Vogt GmbH). CSG Solar hopes to 

discharge its first item available to be purchased in 2006. Each 

sun powered module will have an appraised control surpassing 

100 watts and will be less expensive than contending sun 

based boards. Another intriguing part of thin-film sun oriented 

cells is the likelihood to store the cells on all sort of materials, 

including adaptable substrates (PET for instance), which 

opens another measurement for new applications. 

VI. MANUFACTURE AND DEVICES 

Because solar cells are semiconductor devices, they share 

many of the same processing and manufacturing techniques as 

other semiconductor devices such as computer and memory 

chips. However, the stringent requirements for cleanliness and 

quality control of semiconductor fabrication are a little more 

relaxed for solar cells. 

Most large-scale commercial solar cell factories today make 

screen printed poly-crystalline silicon solar cells. Single 

crystalline wafers which are used in the semiconductor 

industry can be made in to excellent high efficiency solar 

cells, but they are generally considered to be too expensive for 

large-scale mass production. 

Poly-crystalline silicon wafers are made by wire-sawing 

block-cast silicon ingots into very thin (250 to 350 

micrometer) slices or wafers. The wafers are usually lightly p-

type doped. 

To make a solar cell from the wafer, an n-type diffusion is 

performed on the front side of the wafer, forming a p-n 

junction a few hundred nanometers below the surface. 

Antireflection coatings, which increase the amount of light 

coupled into the solar cell, are typically applied next. Over the 

past decade, silicon nitride has gradually replaced titanium 

dioxide as the antireflection coating of choice because of its 

excellent surface passivation qualities (i.e., it prevents carrier 

recombination at the surface of the solar cell). It is typically 

applied in a layer several hundred nanometers thick using 

plasma-enhanced chemical vapor deposition (PECVD). 

 
The wafer is then metallized, whereby a full area metal contact 

is made on the back surface, and a grid-like metal contact 

made up of fine "fingers" and larger "bus bars" is screen-

printed onto the front surface using a silver paste. The rear 

contact is also formed by screen-printing a metal paste, 

typically aluminum. Usually this contact covers the entire rear 

side of the cell, though in some cell designs it is printed in a 

grid pattern. The metal electrodes will then require some kind 

of heat treatment or "sintering" to make Ohmic contact with 

the silicon. 

 
After the metal contacts are made, the solar cells are 

interconnected in series (and/or parallel) by flat wires or metal 

ribbons, and assembled into modules or "solar panels". Solar 

panels have a sheet of tempered glass on the front, and a 

polymer encapsulation on the back. 

 
Some solar cells have textured front surfaces that, like 

antireflection coatings, serve to increase the amount of light 

coupled into the cell. Such surfaces can usually only be 

formed on single-crystal silicon, though in recent years 

methods of forming them on multicrystalline silicon have been 

developed. 

 



 

 
 

 

228 

 

Jasleen Kour and Kapil Chopra, “Solar cells –A review,” International Journal of Scientific and Technical Advancements, Volume 4, 

Issue 2, pp. 225-228, 2018. 

International Journal of Scientific and Technical Advancements 
  ISSN: 2454-1532 

 

VII. SUNLIGHT BASED CELLS AND VITALITY PAYBACK 

There is a typical however mixed up idea that sunlight based 

cells never create more vitality than it takes to make them. 

While the normal working lifetime is around 40 years, the 

vitality payback time of a sun based board is somewhere in 

the range of 1 to 30 years (ordinarily under five) contingent 

upon the sort and where it is utilized .This implies sun based 

cells are net vitality makers and can "duplicate" themselves 

(from 6 to more than 30 times) over their lifetime. 
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